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Minister’s foreword
The NSW Government is committed to managing our state’s water, 
improving water security and better preparing our communities for future 
extreme events. Our towns, industries, and natural and cultural assets 
all rely on water, and the way we manage it deeply affects the lives and 
livelihoods of the people of NSW. Water is our most precious resource.  

When it comes to managing water in NSW my view is healthy rivers, 
healthy farms and healthy communities. Not one or the other.  

That is why we have invested in cutting-edge scientific modelling to 
bolster our knowledge and understanding of our waterways and enhance 
our policies and long-term planning, so we can manage water for the 
benefit of everyone.  

The Macquarie–Castlereagh is home to more than 200,000 people and the 
important regional centres of Bathurst, Orange and Dubbo. The region is 
located within the traditional lands of the Gomeroi/Kamilaroi, Ngemba, 
Ngiyampaa, Wailwan and Wiradjuri people and is home to a range of rare, 
endangered and threatened animal and plant species. 

Agriculture, mining and tourism are the engines of the region’s 
$13.5 billion economy. Water drives many local businesses, supports 
towns and ensures a healthy local environment. The region is also home to 
the internationally recognised, RAMSAR listed Macquarie Marshes. 

Our state is no stranger to extremes; we have always had to manage our 
water resources through prolonged floods and droughts. In the face of an 
increasingly variable climate future, we must prepare for even longer and 
more severe wet and dry periods.  

We need to start a conversation now with the community on how to 
support and structure the future economic growth of the region. This 
strategy is the start of that conversation.  

Working closely with the community, we are now making decisions around 
future investments that will set up the region for the future.  

Engaging with our Aboriginal communities is vital, given water is an 
essential part of their connection to Country and culture. Ensuring that 
these communities have access to water and cultural water holdings will 
be crucial to creating local jobs into the future.  

Local government has contributed greatly to the draft strategy, and I 
thank councils for their engagement and support. We will continue to 
partner with them to ensure the strategy addresses the needs of all 
communities across the Macquarie–Castlereagh region.  

This strategy, alongside 11 other regional and 2 metropolitan strategies 
across the state has been developed using the best and latest scientific 
evidence to ensure we can understand and mitigate risk even in the most 
extreme climatic circumstances.  

The Hon. Kevin John Anderson, MP 
Minister for Lands and Water, and 
Minister for Hospitality and Racing 
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We engaged leading academics to undertake historic climate-informed rainfall and evaporation modelling. 
This climate modelling is based on a deliberately conservative scenario that is intended to ‘pressure test’ the 
effectiveness of the strategy in a worst-case scenario. These climate scenarios will not necessarily eventuate, 
but they give us an idea of the possible climate risks and allow us to begin planning to mitigate these risks should 
they arise. 

The Macquarie–Castlereagh Regional Water Strategy will put forward the best mix of solutions to address these 
challenges and support environment, social and economic outcomes. After widespread community consultation, 
we have shortlisted proposed actions to ensure secure water supplies for growing cities and towns, reduce water 
security risks in the region’s west, support industry climate adaptation, and best use existing water to support a 
healthy environment. 

To complement the regional water strategies, the NSW Government is delivering the Future Ready Regions 
Strategy, which aims to improve the resilience and drought preparedness in regional NSW by drawing on lessons 
learnt from previous droughts.  

In short, the evidence and information we now have means we can better plan for the future to ensure this 
precious shared resource is managed to sustain secure regional lifestyles, create jobs, support industry and 
protect our precious natural environment.  

There is no ‘one size fits all’ policy to manage water in our regions. I encourage all members of the community and 
stakeholders in the Macquarie-Castlereagh to get involved and contribute to the strategy. Water is for everyone, 
and we are ensuring our water management policies support the future of the Macquarie–Castlereagh and all 
of NSW.  

We need healthy rivers, healthy farmers and healthy communities. The way we manage water deeply affects the 
livelihoods of people in NSW. 
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Snapshot
The Macquarie–Castlereagh region

Aboriginal	Nations:
Gomeroi/Kamilaroi, Ngemba, 

Ngiyampaa, Wailwan and 
Wiradjuri Nations

212,000
population

Snapshot
The Macquarie region

Major regional centres:
Dubbo, Orange 
and Bathurst

Smaller towns include:
Wellington, Mudgee, Warren, Narromine, Nyngan, Coonabarabran, 

Coonamble and Gilgandra in the lower Wambuul/Macquarie
Oberon, Molong, Cumnock and Yeoval in the upper Wambuul/Macquarie

Cobar and Lithgow are outside the region but draw water from the 
Macquarie–Castlereagh region

Main rivers: 
Wambuul/Macquarie River, 

Cudgegong River, Bogan River, 
Castlereagh River, Campbells 

River and Fish River

Key environmental assets:
The region supports the 

internationally recognised 
Ramsar listed Macquarie 

Marshes and 8 other nationally 
signifi cant wetlands. It also 

provides habitat for hundreds of 
species of plants and animals

Wellington Caves is also an 
important environmental asset 

and site of national heritage

Major water storages:
Burrendong Dam, Windamere 

Dam, Chifl ey Dam, Winburndale 
Dam, Oberon Dam and 

Timor Dam

Economy:
Agriculture (including cotton, 
grains and horticulture), food 

processing and mining are major 
contributors to the region’s 

economy, along with tourism, 
health and education services, 

and the transport, 
freight and logistics industry

Water for the environment:
Approximately 25% of licences in the regulated 

rivers, or 184,300 ML of water entitlements, 
are managed by state and Commonwealth 

environmental water holders. The majority of 
these are general security licences. In addition, 

there are environmental water allowances of 
171,283 ML in the regulated Wambuul/Macquarie 

and Cudgegong rivers

Groundwater: 
Groundwater is an important source for stock, 
domestic, irrigation, industrial and town water 
supplies. It also supports many groundwater-

dependent environmental assets. 
Groundwater aquifers located in the upper and lower 
Macquarie have high yields and are in high demand 

for agriculture and town water supply
Groundwater resources in the region’s east have 

lower reliability and yield

1 Draft Western Regional Water Strategy
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What is the 
purpose of this 
consultation 
paper?

1 Image courtesy of Destination NSW. Sunset, Lake Burrendong.
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The New South Wales (NSW) Government is developing 12 regional water 
strategies that bring together the best and latest climate evidence with a wide 
range of tools and solutions to plan and manage each region’s water needs 
over the next 20 to 40 years.

The first draft of the Macquarie–Castlereagh Regional 
Water Strategy, including a long list of options, was 
released in September 2020.1 

Since public consultation on the draft strategy, we have 
taken on board what we heard. We have undertaken 
additional analyses to prioritise the key challenges 
in the region that need to be tackled first and have 
shortlisted actions to help meet these challenges. The 
process we went through is described in the Options 
assessment process: Overview.2 This consultation 
paper presents the outcomes of this work, which is 
summarised in Figure 2.

No decisions have been made on the shortlist of 
proposed actions. This consultation paper seeks 
your views on what the best actions are to set the 
Macquarie–Castlereagh region up for the future before 
a final strategy and implementation plan are developed.

You can find additional background information in 
Macquarie–Castlereagh region: Draft Regional Water 
Strategy: What we heard.3 

Other regional water challenges described in the Draft 
Macquarie–Castlereagh Regional Water Strategy are 
important and will be revisited during future ongoing 
reviews of the final strategy, planned to be every 
3 to 4 years.

Image courtesy of Department of Primary Industries. Furrow irrigation of cotton, Warren.

1. The Draft Macquarie–Castlereagh Regional Water Strategy and long list of options can be viewed at www.water.dpie.nsw.gov.au/plans-
and-programs/regional-water-strategies/what-we-heard/macquarie-castlereagh-regional-water-strategy

2. Available for download at www.dpie.nsw.gov.au/water/plans-and-programs/regional-water-strategies/identifying-and-assessing
3. Macquarie-Castlereagh region: Draft Regional Water Strategy: What we heard can be viewed at www.water.dpie.nsw.gov.au/plans-and-

programs/regional-water-strategies/what-we-heard/macquarie-castlereagh-regional-water-strategy
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Figure 2. Proposed water security challenges and priorities for the Macquarie–Castlereagh regionFigure 2. Water security challenges and priorities for the Macquarie-Castlereagh region

Vision

Support the delivery of healthy, reliable and resilient water resources 
for a liveable and prosperous region.

Objectives

Deliver and 
manage water for 
local communities

Recognise and 
protect Aboriginal 

water rights, 
interests and 

access to water

Enable economic 
prosperity

Protect and 
enhance the 
environment

Identify most cost 
effective policy 

and infrastructure 
options

Regional challenges to meet our vision and objectives 

Reducing water 
supply risks for 
regional cities, 

towns and villages 

Supplying water 
to high priority 

needs in the lower 
river system and 

connected valleys

Supporting a 
growing regional 

economy in 
a future of 

potentially reduced 
water availability

Addressing 
barriers to 
Aboriginal 

water rights

Maintaining 
and improving 
the health and 

resilience of the 
region’s aquatic 
and fl oodplain 

ecosystems 

Page	26

Priority 1 Priority 2 Priority 3 Priority 4

Secure water supplies 
for growing regional 

cities	and towns	

Page 48

Reduce water
 security risks in the 

region’s west 

Page 66

Support industry 
and community 

climate adaptation

Page 78

Best use of 
existing water for 
the environment

Page 96

              

Actions 1.1 – 1.8 Actions 2.1 – 2.4 Actions 3.1 – 3.9 Actions 4.1 – 4.8
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Why we are developing 
regional water strategies
Across NSW, valuable and essential water resources 
are under pressure. A more variable climate, as well 
as changing industries and populations, mean we 
may face difficult decisions and choices about how to 
balance the different demands for this vital resource 
and manage water efficiently and sustainably into 
the future. The regional water strategy process 
identifies these risks and seeks to understand how 
we can manage and be best prepared for these future 
uncertainties and challenges. 

In addition to understanding and managing future 
pressures, there are opportunities to consider the 
role water resources will play in growing our regions, 
improving liveability and making sure each region 
remains a great place to work, play and raise a family. 

The NSW Government’s strategic investments in 
special activation precincts, regional job precincts, 
renewable energy zones, critical minerals hubs 
and actions identified through regional economic 
development strategies are critical to realising this 
vision. However, all these activities rely on access 
to water.

The regional water strategies program is helping to 
provide the evidence base needed to support these 
existing investments, identify new opportunities and 
sustain the successful regional industries of the future. 

The regional water strategies will include a wide range 
of tools and solutions to help us better use, share, store 
and deliver water to ride the highs and lows of water 
availability and change how we manage water into 
the future.

Image courtesy of Peter Robey, Department of Planning and Environment. Field irrigation, Dubbo.
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How do regional water 
strategies fit with other 
water strategies?
The NSW Water Strategy, together with the 12 regional 
water strategies and 2 metropolitan water strategies 
that underpin it, will form the strategic planning 
framework for water management in NSW. The NSW 
Water Strategy was developed in parallel with the draft 
regional water strategies. The NSW Water Strategy 
guides the strategic, state-level actions that we 
need to take, while the regional water strategies will 
prioritise how those state-wide actions – as well as 
other region-specific, place-based solutions – should 
be staged and implemented in each region (Figure 3). 

As part of delivering the NSW Water Strategy, the NSW 
Government will deliver other statewide strategies and 
programs including:

• the Aboriginal Water Strategy – co-designed with 
Aboriginal people to identify a program of measures 
to deliver on Aboriginal People’s water rights and 
interests in water management 

• the NSW Groundwater Strategy – to ensure 
sustainable groundwater management across NSW 

• the Town Water Risk Reduction Program – in 
collaboration with local water utilities, this identifies 
long-term solutions to challenges and risks to 
providing water supply and sewerage in regional towns

• a new state-wide Water Efficiency Framework and 
Program – to reinvigorate water use efficiency 
programs in our cities, towns and regional centres.

The NSW Water Strategy and the Macquarie–
Castlereagh Regional Water Strategy also complement 
other whole-of-government strategies, including 
the 20-Year Economic Vision for Regional NSW and 
accompanying Future Ready Regions Strategy, the 
updated State Infrastructure Strategy 2022–2042 and 
the Draft Central West and Orana Regional Plan 2041.

The strategy will be cognisant of other NSW 
Government initiatives that are under development, 
like the review of the Regional Economic Development 
Strategies, the Housing 2041 – NSW Housing Strategy 
and the NSW Electricity Strategy. 

Providing a coordinated approach to support the 
range of transformational NSW Government policies 
that have recently been introduced, we will be able to 
proactively build resilience in regional communities. 
The aspiration is to adopt a place-based framework 
that is flexible and adaptive to changing circumstances 
and enable government and regional communities to 
work together to ensure the Macquarie–Castlereagh is 
a great place to live, work, and visit.

Image courtesy of Destination NSW. Aerial overlooking Nielson Park, Coonabarabran.
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Regional water strategies are 
backed by new climate data
To improve our strategic water planning, new ground-
breaking climate datasets have been developed for 
the Regional Water Strategy Program. These datasets 
provide us with a more comprehensive understanding 
of the climate variability in the Macquarie–Castlereagh 
region beyond the recorded historical data.

To support the development of the Macquarie–
Castlereagh Regional Water Strategy, we are using 
the recorded dataset as well as 2 plausible climate 
scenarios to test their respective implications for 
regional water resources:

• historical data: data from rainfall and evaporation 
records collected by Australian Government 
meteorological records over the past 130 years

• long-term historical past climate: 10,000 years of 
stochastic-generated climate data developed using 
paleo climatic information from The University of 
Adelaide, Australia

• dry future climate: Applying the NSW and 
Australian Regional Climate Modelling (NARCliM) 
climate projections for 2060–2079 compared to 
the baseline period of 1990–2009 to define a dry 
climate change scenario. 

The dry future climate change scenario4 is the SRES A2 
which represents a high carbon emissions scenario, and 
thus results in higher projected climate change impacts 
on the region.5 This is not a forecast of how climate 
change is expected to eventuate, but it is one possible 
future outcome. 

While this climate change scenario may not occur, it 
helps us to undertake strategic water planning and 
highlight key water challenges we may need to focus on 
in the future. It also helps us to understand how different 
options may respond to climate change.

Combined, these 3 datasets provide us with a range 
of plausible climate futures, that cover a range of 
wet and dry sequences. For further details about the 
new climate data and modelling, please refer to  
www.dpie.nsw.gov.au/water/plans-and-programs/
regional-water-strategies/climate-data-and-modelling

Our climate science is continuously improving. The 
regional water strategies are an important first step to 
better understand the region’s climate and the potential 
vulnerability of our towns, communities, industries 
and the environment to a more variable and changing 
climate. We know that the future climate is uncertain, 
and work is progressing to further enhance our 
understanding of the region’s climate and how it affects 
our vital water resources, including groundwater.

Image courtesy of iStock. Bogan River, Nyngan.

4. The scenario uses the regionally downscaled factors from the NARCliM 1.0 Project to adjust the long-term past climate scenario rainfall 
and evapotranspiration data. Further information on NARCliM 1.0 Project is available on the NSW Government, AdaptNSW website:  
www.climatechange.environment.nsw.gov.au/climate-projections-used-adaptnsw

5. The SRES A2 assumes a 2ºC warming over the regional water strategy planning horizon.
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What the future climate could look like in the 
Macquarie–Castlereagh region
We don’t know for certain what the future climate 
will be like. It may be similar to what we have 
experienced in the past, or it might be drier than 
we have seen in our lifetimes. Our analysis of 
different climate scenarios tells us that droughts 
could become hotter and longer, there could be 

higher evaporation rates and more unpredictable 
rainfall events and variable river flows. We need to 
plan for these uncertainties and continue to refine 
our understanding of the water-related risks in 
the region.

Changing rainfall patterns
Potential for  
less than  
average  
annual rainfall  
coupled with less frequent, but  
higher intensity, rainfall events.

More droughts
Prolonged droughts could be more frequent. 
The probability of the catchment inflows 
experienced during the 2017–2020 drought 
happening again could increase from 1 in 
1,000 years to 1 in 30 years by 2070 under a 
dry future climate change scenario.

Higher evaporation
Evapotranspiration could  
increase by up to 

5%
by 2070 

 
compared to levels between 1990 
and 2009, with the largest increases 
in autumn and winter.

Lower inflows into 
Burrendong Dam
Median annual inflows into 
Burrendong Dam could decline 
by up to 50% by 2070 under 
the driest climate scenario 
which may or may not occur.
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We want to hear from you
Developing an effective and lasting strategy requires input from communities, 
towns and industries across the Macquarie–Castlereagh region. 

We are seeking your feedback on the key regional 
water-related challenges and proposed shortlisted 
actions in this document, including the focus questions 
under each priority.

The feedback we receive on the consultation paper will 
help us to finalise the Macquarie–Castlereagh Regional 
Water Strategy and Implementation Plan.

The final strategy will identify a range of solutions – from 
policies, plans and regulation through to new technology 
and infrastructure – that could mitigate water-related 
impacts across the region and support thriving regional 
communities. The strategy will bring together these 
solutions in an integrated package that is:

• based on the best evidence

• designed to respond to the Macquarie–Castlereagh 
region’s water needs

• directed toward creating new opportunities for 
the region

• focused on delivering the objectives of the regional 
water strategies and the NSW Water Strategy.

Assessing benefits and impacts 
of actions on Aboriginal people 
and communities
Aboriginal communities across NSW have told us that 
they need specific information on how the shortlisted 
actions will affect them.  

We know that several of the shortlisted actions could 
impact on, or provide benefits to, Aboriginal people 
and Aboriginal communities. Currently, we do not 
have enough evidence about these potential impacts 
and benefits to provide a full assessment of the 
shortlisted actions. Some of this information will not be 
available until we begin to do more detailed analyses of 
specific options that remain in the final regional water 
strategy shortlist. Some of this additional analysis 
may be identified for early action in the strategy’s 
implementation plan, while other work will progress as 
part of the strategic business case for specific options.

At this stage of the regional water strategies process, 
we are identifying and recording the types of questions 
that Aboriginal communities are likely to have about 
each of the proposed actions and working out what 
information communities will need to make informed 
decisions about how specific actions will affect them. 

Once we have undertaken the detailed analysis 
required to progress preferred actions, we will share 
that information with Aboriginal communities and seek 
their feedback on how those actions may impact them. 
That evidence may help to refine a proposed action or 
identify risks in progressing with an action. 
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Image courtesy of Destination NSW. Coonamble Water Tower, Coonamble.
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What we have 
heard so far

2 Image courtesy of Peter Robey, Department of Planning and Environment. 
Vineyard, Dubbo.

20 Consultation Paper



We sought input from the general public and Aboriginal 
communities on the Draft Macquarie–Castlereagh 
Regional Water Strategy and the long list of options 
(Figure 4). The Macquarie–Castlereagh region: Draft 
Regional Water Strategy: What we heard Report6 
summarises the key issues we heard during the first 
round of public exhibition and highlights how feedback 
received during this period has informed the next steps 
in the development of the Macquarie–Castlereagh 
Regional Water Strategy.

There was general support for the regional water 
strategies program and the Macquarie–Castlereagh 
Regional Water Strategy. 

We also heard that the next phase of the Macquarie–
Castlereagh Regional Water Strategy should be 
accompanied by an open, transparent and broad-scale 
consultation process to ensure that all stakeholder 
voices are heard, and that a broad cross-section of 
the community is represented in the discussion. This 
consultation paper has been developed to help deliver 
on this recommendation.

Stakeholders encouraged the department to continue 
developing the NSW Water Strategy and regional 
water strategies. Since then, the NSW Water Strategy 
has been finalised. 

Figure 4. Stakeholder engagement during the first public exhibition periodFigure 4. Stakeholder engagement during public exhibition period

56 formal 
submissions

2 public information 
sessions

40 attendees 

99 total stakeholders 
engaged

2 Aboriginal community 
sessions

14 attendees 

1,042 unique website 
page visits

2 live 
webinars

39 attendees 

3 phone 
consultations

6. Macquarie–Castlereagh region: Draft Regional Water Strategy: What we heard can be viewed at www.water.dpie.nsw.gov.au/plans-and-
programs/regional-water-strategies/what-we-heard/macquarie-castlereagh-regional-water-strategy

5 Draft Western Regional Water Strategy
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During consultation, we heard views on a range of 
water-related issues 

 

Climate and modelling

• There was interest in the new climate data sets and updated modelling, but there were some concerns 
about how it would be used in future decision making.

• Climate data and modelling should be made available to assist communities and councils in their planning.

• There was concern that the drought of record currently being used in water management decision-
making is not representative of current conditions and encouragement to update the drought of record 
for the purpose of developing the Macquarie–Castlereagh Regional Water Strategy. 

New and existing water infrastructure

• There were mixed views on some of the 
proposed new infrastructure options. 

• Some stakeholders commented that 
infrastructure development should only 
be undertaken after rigorous assessment 
and consultation.

Aboriginal knowledge and  
cultural heritage

• There was broad support for improving the 
recognition of Aboriginal people’s water rights, 
interests and access to water and Country, and 
the options that delivered on these outcomes.

• Further consultation and improvements to 
education on complex water policy were 
considered to be important.

Water security

• Stakeholders expressed concerns about recent 
extreme drought conditions in the region 
affecting water security. 

• Stakeholders acknowledged the importance 
of town water for human consumption and 
supporting economic growth and prosperity. 

• There was strong support for the exploration of 
innovative alternate water supplies.

Environment and ecosystem health

• There was a focus on the preservation and 
restoration of the Macquarie Marshes, along 
with the overall ecosystem of the river, through 
restoration of unhindered natural flows. 

• Stakeholders supported land management 
options, as well as maintaining water 
quality and prioritising the environment in 
decision making.

Groundwater

• There was strong support for improving our 
knowledge of groundwater resources and their 
connection to surface water.

• Some stakeholders expressed concern about 
declines in groundwater levels, thought to be 
influenced by an over reliance on groundwater 
and slow rates of groundwater recovery 
after drought.

Water entitlement reliability and 
risk management

• Some stakeholders were concerned about the 
over-allocation of water licences given the 
challenges in supplying water during recent 
drought conditions. 

• Some stakeholders raised concerns about 
compliance, policing and prosecution for breaches 
of water take and licence conditions in the region.

• There was support for education and information 
to enable risk management by water-dependent 
businesses and improved drought preparedness.
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Image courtesy of Destination NSW. Streetscape, Mudgee.
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Where 
should we 
focus first?

3 Image courtesy of Quentin Jones, Department of Planning and Environment. 
Irrigation farmland, Gulgong.
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Our vision for the Macquarie–Castlereagh region is to support the delivery 
of healthy, reliable and resilient water resources for a liveable and 
prosperous region. 

The Macquarie–Castlereagh region is a productive 
agricultural, industrial and mineral resources region 
in central west NSW. It is part of the Murray–Darling 
Basin and lies within the traditional lands of the 
Gomeroi/Kamilaroi, Ngemba, Ngiyampaa, Wailwan 
and Wiradjuri people, who have been caretakers 
of this region for over 60,000 years. The region is 
also home to a wide variety of aquatic ecosystems 
including internationally and culturally significant 
wetland complexes.

Like all regions across Australia, the Macquarie–
Castlereagh region faces a more variable and changing 
climate. We need to prepare now to do more with less 
water, make smarter decisions about our water use 
and management armed with better knowledge and 
information, and protect our most critical water needs.

We	have	identified	5	key	challenges	that	are	
immediate priorities for the region:

Reducing water supply risks for regional 
cities, towns and villages.

Supplying water to high priority 
needs in the lower river systems and 
connected valleys.

Supporting a growing regional economy 
in a future of potentially reduced 
water availability.

Addressing	barriers	to	Aboriginal	
water rights.

Maintaining and improving the health 
and resilience of the region’s aquatic and 
floodplain	ecosystems.

Addressing these challenges will help us meet 
the vision and objectives we have set for the 
Macquarie–Castlereagh Regional Water Strategy.

Image courtesy of Department of Primary Industries. Macquarie River, NSW.
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Challenge: Reducing water 
supply risks for regional 
cities, towns and villages 

There are immediate water security risks for regional cities in the Macquarie 
Valley. If there are no changes to infrastructure, policy or demand 
management practices, future droughts could result in regional cities like 
Bathurst and Orange facing greater water security risks as well as greater 
uncertainty for towns that rely on groundwater. 

Water security risks remain for 
growing regional cities despite 
recent investments 
Bathurst, Orange and Dubbo are large and growing 
regional cities in the Macquarie Valley. Each city 
provides important health, education and retail services 
for residents and surrounding communities. In 2020, 
their local government areas jointly contributed a Gross 
Regional Product of $9.9 billion, driven by mining, 
agriculture, forestry and tourism.7

Bathurst, Orange and Dubbo account for around half of 
the region’s population, with 38,000, 41,000 and 39,000 
residents, respectively.8 The population of all 3 regional 
cities is projected to grow over the next 20 years. 
Bathurst is expected to experience the largest increase 

of 34%.9 Orange and Dubbo are projected to increase by 
19% and 22%, respectively.10

Bathurst, Orange and Dubbo councils provide safe and 
secure water to their residents. The water supplies for 
these regional cities also underpin the water security 
of surrounding smaller towns, communities and rural 
residents during times of drought.11

Secure and sustainable water supplies will be required to 
support the household and town amenity needs of these 
growing populations. Many businesses also depend on 
town water being available, reliable and safe for their 
commercial operations. During public consultation, we 
heard about the importance that town water plays in 
supporting businesses and thereby the economy and 
prosperity of the region, as well as for the smaller towns 
and villages that these centres support during droughts. 

Understanding the economic and social cost of severe water restrictions
The 2017–2020 drought was the worst on record for Bathurst and residents were placed on level 4  
water restrictions. 

Following the drought, Bathurst Regional Council assessed what the economic impacts would have been if 
Levels 5 and 6 water restrictions had been applied, or the city had run out of water. 

Bathurst’s Level 4 restriction is the last level that impacts residential consumption only. Additional 
restrictions beyond that will mean that significant parts of the economy would need to be impacted. The 
analysis revealed that Level 6 restrictions would have resulted in a 40% decline in economic output and 
employment. If the system had failed, economic output and employment would have reduced by 90%.

7. REMPLAN 2021, Central West Industries Gross Regional Product and REMPLAN, 2021. Orana Industries Gross Regional Product.
8. Department of Planning and Environment, Common Planning Assumptions, 2022, available from pp.planningportal.nsw.gov.au/populations
9. Department of Planning and Environment, Common Planning Assumptions, 2022, available from pp.planningportal.nsw.gov.au/populations
10. Department of Planning and Environment, Common Planning Assumptions, 2022, available from pp.planningportal.nsw.gov.au/populations 
11. Molong Creek Dam ran out of water in the recent drought but the recently completed pipeline from Orange provided emergency water for 

Molong. Since then, Cabonne Council has successfully supplemented its water supply system with groundwater bores. Cadia mine relies on 
the treated wastewater from Orange.
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Current water security investments for Dubbo, Orange and Bathurst
Actions to improve urban water security for Dubbo, Orange and Bathurst are underway. These actions include:

• Dubbo	–	Expansion	of	borefields: Works to enhance access to groundwater by bores northwest of the 
town and for pipelines from new bore fields. 

• Orange – Phase 2 of the Stormwater Harvesting Scheme: Expansion of the Blackmans Swamp Creek 
Stormwater Harvesting Scheme with Stage 2 being an offline wetland in East Orange, upstream of the 
exiting harvest weir (Stage 1). This will provide 36 ML of air space for filling with harvested stormwater. 

• Bathurst – Stormwater harvesting and Winburndale pipeline projects: Construction of 2 storage ponds 
(36 ML and 8 ML) to capture stormwater runoff and a replacement pipeline from Winburndale Dam to 
Bathurst. Construction of the stormwater harvesting scheme will commence in the second half of 2022. 

Table 1. Probability of Orange, Bathurst and Dubbo’s water supplies being restricted or experiencing 
a supply shortfall under different climate scenarios if there are no changes to policy, infrastructure or 
demand management

Town Historical climate Dry future climate change scenario

Percent of time in severe water restrictions*

Orange 3.3% (1 in 30 years) 14.7% (1 in 7 years)

Bathurst 1.8% (1 in 60 years) 7.6% (1 in 13 years)

Dubbo^ 0.2% (1 in 500 years) 2.7% (1 in 40 years)

Frequency of failure**

Orange 1.9% (1 in 50 years) 11.8% (1 in 8 years)

Bathurst 1.7% (1 in 60 years) 6.3% (1 in 16 years)

Dubbo 0.0% (No simulated occurrences) 1.2% (1 in 80 years)

Note: Climate projections are based on 10,000-year data sets.
*Severe restrictions are defined differently for each Council and depends on their restriction regime and water supply sources.

– Orange: Level 5 restrictions, which represents 62% of unrestricted demand, or worse
– Bathurst: Level 4 restrictions, which represents 67% of unrestricted demand, or worse
– Dubbo: Level 2 restrictions, which represent 70% of unrestricted demand, or worse.

**Failure is defined differently for each Council and depends on their restriction regime and water supply sources.
– Orange: Where water demands cannot be met under level 6 restrictions for Orange, which represents 60% of unrestricted demand
– Bathurst: Where water demands cannot be met under level 5 restrictions for Bathurst, which represents 52% of unrestricted demand  
– Dubbo: When water demands cannot be met under level 3 restrictions for Dubbo, which represents 50% of unrestricted demand.

^Further work and model upgrades are needed to better understand the risks of Dubbo experiencing extended water restrictions. The Macquarie River 
system model at the time of the analysis was not accurately analysing the changes in the flow regime and drawdown of Burrendong Dam at the extreme 
dry ends at the end of the catchment. The model is in the process of being updated and this analysis will be reassessed with the upgraded model.

Each city is improving the security of their water supplies. Even with these investments, our analysis shows that 
further investment to improve supply is required to ensure Bathurst and Orange retain the security of their water 
supplies (Table 1) as their dams could go from full to near empty in less than 4 years, or sooner if climate change 
causes drier conditions (Table 1). 
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Assessing town water security risks 
Historically, the department has provided guidance to local water utilities on assessing and adapting to the 
impact of variable and changing climatic patterns on the secure yield of their town water supplies (TWS). 
The guidelines around the secure yield assessment focuses on using the last 100 or so years of observed 
historical data and applying a 2 degree warming scenario to understand the level of storage and water 
needed to allow local water utilities to manage their water supplies though droughts that occur in the 
forward planning horizon (typically 30 to 50 years). 

The new data underpinning the regional water strategies include consideration of paleoclimate and climate 
change impacts in order to develop scenarios of plausible extreme climate events. These scenarios allow 
town water supply systems to be tested in droughts and scenarios beyond those that have occurred in the 
last 100 years and can help understand the level of risk that could be faced by towns in the future over a 
longer term planning horizon. 

For towns like Bathurst, both the secure yield and regional water strategy assessment have demonstrated 
that additional action is needed both now and over the medium and long term to support the water needs  
of Bathurst. 

The department will be preparing town water security guidelines on assessing town water security, together 
with service needs. 

There is uncertainty about water 
security in severe drought for 
towns that use groundwater 
Groundwater is an important water supply for towns in 
the region.12 All towns in the Castlereagh Valley totally 
depend on groundwater for their drinking water supply 
(Figure 5). The only exception is Coonabarabran, which 
relies partially on Timor Dam and uses groundwater as 
an alternate supply of water in drought. In the Macquarie 
Valley, groundwater is the primary supply for the towns 
of Warren and Narromine and is an important backup 
source for Dubbo and Wellington. In other places, such 
as Nyngan and Cobar, there are limitations to accessing 
groundwater as local aquifers typically have low 
productivity and high salinity.

Increased reliance on groundwater resources for 
irrigation and livestock during drought can result in 
severe localised water level decline. It can also reduce 
certainty of access for town water use at critical times. 
Several towns, including Gilgandra and Narromine, had 
difficulty accessing groundwater during the 2017–2020 
drought despite town water supply licences having a 
higher level of priority than other groundwater licences. 
There is uncertainty in the Castlereagh Valley about 
the ability of alluvial groundwater systems to withstand 
higher demands during severe droughts, which presents 
risks to future town water security. 

While the water quality of the aquifers used for town 
water supply in the region are generally suitable for 

this purpose, there are risks, such as diffuse and point-
source pollution, that can affect drinking supplies. In 
recent years, specific industrial contaminants such as 
PFAS have affected many groundwater sources in NSW, 
including around Dubbo.

Access to groundwater will become increasingly 
important within the context of diminishing surface 
water availability under a potentially drier climate. Under 
a drying climate the amount of water seeping into the 
ground and replenishing groundwater could reduce, 
making it harder to meet current demand. It also means 
that if other users continue to turn to groundwater in 
extreme droughts, there may be increased risks for 
towns that rely solely on this resource.

While town water supply licences have a higher level of 
priority than other groundwater licences under the Water 
Management Act 2000, decreases in the reliability of 
groundwater will potentially affect all classes of water 
access licences.

Councils in particular will require more information on 
anticipated future demands and how groundwater is 
managed in the region to ensure it remains a reliable and 
safe water supply. The NSW Government collects data 
on groundwater levels at a regional scale; however, this 
information is often not sufficient to show local impacts 
on groundwater or to support council decision making. 
Because of the complexity of the aquifer systems, 
our knowledge of the physical characteristics of these 
aquifers is still developing. To better understand 
short-term localised behaviour of aquifers, we need 
further data, modelling and investigations.

12. 13,872 ML of groundwater entitlement is held by local water utilities in the region. Groundwater is drawn from the Macquarie, Bell, Talbragar, 
Castlereagh and Cudgegong alluvial groundwater sources, the Great Artesian Basin and Oxley Basins, the Orange Basalt and the Lachlan Fold 
Belt. Appendix C of the NSW Government’s Draft Guide to Groundwater Resources in NSW contains details on the characteristics of these 
groundwater sources water.dpie.nsw.gov.au/plans-and-programs/nsw-groundwater-strategy
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Figure 5. Regional towns and cities in the Macquarie–Castlereagh region that use groundwater 
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Oberon faces ongoing water 
quality challenges
Oberon relies on water from Oberon Dam (part of the 
Fish River Water Supply Scheme), which is located a 
short distance from the township. While this is a very 
reliable supply, water quality has been a consistent 
concern for Oberon. High levels of minerals in the 
water, along with infrastructure and technical 
capacity limitations have contributed to water 
quality challenges in Oberon. These challenges are 
exacerbated in Oberon as the Fish River Water Supply 
Scheme is the only water source supporting Oberon’s 
urban water needs.

Raw water supplied to Oberon’s water treatment plant 
sometimes contains high concentrations of manganese, 
particularly when the dam’s water level is low. 
The manganese in the treated water is an aesthetic 
issue, causing discolouration of the water and staining 
of laundry, while the treated water continued to be 
safe to drink. Oberon Council has reviewed operational 
procedures and optimised operations and as a result, 
reliable manganese removal is now undertaken at 
the plant.

In 2022, Oberon Council conducted a scour and flush 
program to clean the reticulation system of solids 
including manganese deposits that accumulated during 
the period of poor control. Continual cleaning of the 
reticulation system and ongoing capacity to manage 
water quality issues will need to be a priority for 
Oberon in coming years. 
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Challenge: Supplying 
water to high priority needs 
in the lower river system 
and connected valleys

 

 

Delivering water long distances is challenging during dry periods and creates 
economic, social and environmental risks. A more variable and potentially drier 
climate will make it even more difficult to meet high priority needs in the west 
of the catchment, especially during dry periods.

The region’s west has critical 
water needs and supports high 
value water reliant industries
There are a range of high priority water needs in the 
catchment’s west (Figure 6):

• the internationally important Macquarie Marshes 
– including extensive areas of River Red Gum 
woodlands, reed beds and other wetlands

• the towns of Nyngan and Cobar – water 
travels approximately 200 km down the 
Wambuul/Macquarie River from Burrendong Dam 
to supply Nyngan and Cobar. It is first diverted to 
Gunningbar Creek at the Warren offtake, before 
being transferred to Nyngan via the 60 km Albert 
Priest Channel. Water is then transferred from 
Nyngan to Cobar via a pipeline

• mines near Cobar and Nyngan – 4 mines located 
near Cobar and Nyngan (Endeavour metallic mines, 
Peak Gold, CSA Mine and Tritton Copper Operations) 
hold high security licences and source water from 
the Nyngan-Cobar water supply systems and 
Gunningbar Creek

• landholders on rivers and creeks that receive 
replenishment flows from the regulated 
Wambuul/Macquarie River during dry times or rely 
on unregulated flows for stock and domestic needs.

There are also productive irrigated cropping and 
livestock operations.

The Macquarie–Castlereagh catchment also provides 
flows into the Barwon and Darling-Baaka rivers 
during median to high flows, supporting communities, 
industries and the environment downstream.
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Figure 6. Map of high priority water uses in the region’s west
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Large volumes of water are 
needed to deliver supplies 
during dry periods
The Macquarie River system, from its headwaters to its 
junction with the Barwon River, is over 960 km long. The 
regulated section of the river below Burrendong Dam is 
around 500 km long. 

The length of the river presents challenges in delivering 
water to the end of the system in dry periods. In extreme 
drought conditions, there are no tributary flows to help 
run the river. A large portion of the water released 
from Burrendong Dam to users in the catchment’s west 
evaporates along the way and seeps into the  
dry river bed. 

In the 2017–2020 drought, supplying water from 
Burrendong Dam to Nyngan and Cobar and nearby mines 
became especially difficult. At this time, approximately 
27 GL of water needed to be released from Burrendong 
Dam to deliver 1 GL of supply to Nyngan and Cobar.13

The 2017–2020 drought was the first time in 50 years 
the regulated portion of the river was shortened to 
Warren to save water for critical needs.  

Regulated releases down Gunningbar Creek for Tritton 
mine ceased in December 2019 to extend supplies to 
major towns on the Wambuul/Macquarie River. If the 
drought had continued, supply of water below Dubbo 
would have become impossible.

Our new climate datasets and risk modelling shows 
that droughts like the 2017–2020 could occur more 
frequently than previously expected. Burrendong Dam 
could more often sit at or below levels that trigger 
drought operations and management measures in a 
dry future climate change scenario (Table 2), making it 
harder to deliver water to Nyngan, Cobar and the mines 
connected to those water systems. 

The challenges in delivering water along the length of 
the regulated river creates economic and social risks 
for towns, communities and industries. Water carting 
is not a viable back up option for Nyngan and Cobar. 
In the last drought water carting for emergency needs 
only would have required trains, costing approximately 
$1 million a day. In addition, 70% of the total economic 
output in the Cobar and Bogan local government areas 
and one-third of direct employment is linked to mining, 
which requires a constant supply of water to operate. 
Failure to supply water to the mines would have major 
consequences for the local economy.

Table 2. Percentage of times (in days) that Burrendong Dam’s storage falls to low levels at least once in a year 
under different climate scenarios

Storage volume Historical 
data 
(% time)

Long-term 
historical past 
climate (% time)

Dry future 
climate change 
scenario (% time)

Drought operation measures used at 
each level in the 2017–2014  drought

Below 270 GL  
(22% of active 
storage volume)

36 35 60 Drought Stage 315 – Severe Drought 
was introduced. Measures included 
zero general security allocations and 
restrictions to account carryover.

Below	126 GL	
(10% of	active	
storage volume)

10 11 31 Stage 4 – Critical drought introduced 
at approx. 110 GL. Measures included 
suspension of access to all remaining 
water in general security accounts and 
environmental water provisions in the 
water sharing plan. Town and domestic 
and stock allocations reduced to 80% and 
high security 70%. All regulated flows 
downstream of Warren Weir ceased.

Below	61	GL	 
(5% of active 
storage volume)

1 1 9 Flows to Gunningbar Creek (which 
supplies Tritton Mine) ceased.

Below	36	GL	 
(3% of active 
storage volume)

0.2 0.2 3 The dam did not reach 36 GL in this 
drought. The lowest level was 51 GL 
(1.47%) in February 2020.

 

13. In drought it takes 15 GL to get water into Warren Weir and another 12 GL to top up Nyngan Weir down the Albert Priest Channel.
14. For additional details about the measures implemented in the Macquarie Valley during the 2017–2020 drought see  

www.industry.nsw.gov.au/water/allocations-availability/droughts-floods/drought-update/previous-valleys-in-drought
15. The NSW Extreme Events policy establishes the principles for managing water resources within the NSW Murray–Darling Basin during an 

extreme event. The policy framework establishes a staged approach and provides a range of measures for water managers to deploy as 
conditions deteriorate. Further information on the drought stages is available from  
www.industry.nsw.gov.au/water/allocations-availability/droughts-floods/extreme-events

32 Consultation Paper

https://www.industry.nsw.gov.au/water/allocations-availability/droughts-floods/drought-update/previous-valleys-in-drought
https://www.industry.nsw.gov.au/water/allocations-availability/droughts-floods/extreme-events




Challenge: Supporting 
a growing regional 
economy in a future 
of potentially reduced 
water availability 

Agriculture and mining are major water-reliant industries in the 
Macquarie–Castlereagh region. The tourist economy is also important in 
the region’s east and includes well-known food and wine destinations. 
Climate change could reduce water availability for these existing industries, 
leading to adverse economic and social impacts. While there is also significant 
potential for future development in high value industries, a shortage of 
reliable water supplies may hinder this growth.

Water-reliant industries 
are important to the 
regional economy
Agriculture (including cotton, grains and horticulture), 
food processing and mining are major contributors 
to the region’s economy, along with tourism, health 
and education services, and the transport, freight and 
logistics industry (Figure 8).

The Macquarie–Castlereagh region can be broadly 
divided into 3 economic zones:

• the upland (eastern extent) around Orange, Bathurst 
and Mudgee

• the midland (central) around Dubbo and Wellington

• the lowland (western extent) around Narromine, 
Warren and Nyngan.

The upland and midland zones are where the largest 
population centres are located. Here, irrigated 
agriculture is predominantly permanent plantings such 
as apples, citrus, cherries, stone fruit and viticulture, 
along with some vegetable production. People from 
across Australia travel to the region to enjoy the 
wineries and fresh produce. This area also supports 
wool production and livestock grazing.

Irrigation, dryland agriculture and mining dominate 
the economy in the lowland areas in the region’s 
west. Nearly 70% of the irrigated area is cotton 
grown near Narromine, Trangie and Warren. Major 
mines also operate in the west of the region and 
are dependent on reliable water supplies from the 
Wambuul/Macquarie River.

The Macquarie Marshes, one of the largest remaining 
inland semi-permanent wetlands in south eastern 
Australia, is located in the region’s west. The Marshes 
support cattle grazing, some dryland cropping and 
irrigation cropping, as well as a limited amount of 
eco-tourism.
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Figure 8. Employment and economic outputs of key industries in the Macquarie–Castlereagh region

Figure 7.

Number of workers Gross Value Added ($ billion)

2,000

3,000

1,000

4,000

6,000

5,000

7,000

8,000

9,000

0

0.4

0.6

0.2

0.8

1.2

1

1.4

1.6

1.8

0

N
um

be
r o

f w
or

ke
rs

Employment Gross Value Added

$
 b

ill
io

n

Agriculture, 
forestry 

and fishing

Mining Transport
postal and

warehousing

Tourism* Agriculture, 
forestry 

and fishing

Mining Transport
postal and

warehousing

Tourism

Source: REMPLAN Economy: custom data 2019
* Tourism is not a defined industry category.

Figure 7

8 Draft Western Regional Water Strategy

The level of economic activity in the region is closely 
related to water availability, particularly near 
Narromine, Warren, Trangie and Nyngan.  

Agricultural production, and most licensed 
environmental water, rely on general security water 
licences. These licences have a lower reliability than 
high security water access licences or local water 
utilities licences. General security licences make up 61% 
of all available surface water licences in the regulated  
Macquarie and Cudgegong river valleys. These licences 
have an average effective end-of-year water allocation 
of 64%18 and typically receive low annual water 
allocations during drought (Figure 9). 

Many farm businesses have adapted to the region’s 
highly variable climate and water availability by 
producing annual or seasonal crops and investing in 
technology and improved management practices. They 
rely on production in the years of good water availability 
to underpin their businesses during drier years. 

The cotton industry has improved whole farm irrigation 
efficiency and producers now achieve almost twice 
as much cotton from the same volume of water as 
25 years ago.

Even with all these adaptations, severe droughts 
place great pressure on the viability of farm 
businesses and the resilience of the broader regional 
economy. The Gross Domestic Product of the Far 
West – Orana region of NSW, which includes most 
of the Macquarie–Castlereagh region, declined by 
approximately 12% in the 2017–2020 drought. This 
is reflected in lower employment, reduced capital 
utilisation and productivity losses.19 

18. Department of Planning and Environment – Water data
19. Wittwer, G. 2020 March, Estimating the Regional Economic Impacts of the 2017 to 2019 Drought on NSW and the Rest of Australia

(COPS Working Paper No. G297), www.copsmodels.com/ftp/workpapr/g-297.pdf
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Figure 9. General security and supplementary water availability and use in the Wambuul/Macquarie and 
Cudgegong regulated rivers from 2014 to 2021
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Figure 8.

9 Draft Western Regional Water Strategy

Note: The general security access licence carryover figure is the start of the water year water balance. Data in the figure excludes the general 
security Environmental Water Allowance of 160 GL but includes Held Environmental Water. The general security annual allocation shown in this 
figure (light blue area of column and percentage) is the highest final allocation for the water year.
Source: Department of Planning and Environment – Water Group, General Purpose Water Accounting reports,  
www.industry.nsw.gov.au/water/allocations-availability/water-accounting/gpwar

Image courtesy of Department of Planning and Environment. Castlereagh River, Gilgandra.
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Less reliable surface 
water could impact the 
regional economy
Our new extended datasets and modelling suggest 
that droughts like that experienced from 2017–2020 
are not unusual; nor are they the worst the region 
has experienced. Similar or even worse events have 
occurred in the longer climate record, meaning it is 
likely that they will again be experienced in the future. 

Our analysis suggests that extremes could become 
more extreme, and under a dry future climate change 
scenario, there could be a significant decrease in 
average inflows into the region’s rural water storages 

(Table 3). This could result in general security licences 
and supplementary licences having access to 23% 
less water when compared to the long-term historical 
past climate projection. If practices don’t change, 
we could see a 45% reduction in profit generated by 
irrigated annual agriculture under a dry future climate 
change scenario.

As well as industries reliant on the regulated systems, 
a more variable or changing climate would also impact 
many of the region’s mixed farming and grazing 
enterprises along unregulated rivers and creeks.

While these climate scenarios may not occur, they 
demonstrate that we need to act now to support the 
resilience of the region’s economy. 

Table 3. Burrendong Dam minimum inflow sequences and the probability of these sequences occurring again under 
long-term climate scenarios (stochastic) and a dry future climate change scenario (stochastic and NARCliM)

Burrendong Dam 
minimum inflow 
sequence

Total inflow 
volume (ML)

When did it occur 
in the observed 
historical record?

Probability of it 
occurring in the 
long-term climate 
scenario (stochastic)

Probability of it occurring 
in a climate change 
scenario (stochastic 
and NARCliM)

36-month 225,316 2017–2020 ~0.1% ~2-3%

5-year 1,037,194 1937–1942 ~1% ~15-20%

10-year 3,135,971 1932–1942 ~1% ~20-25%

Source: Department of Planning, Industry and Environment 2020, hydrological modelling

Image courtesy of Destination NSW. The Peak Hill Open Cut Gold Mine, Parkes Shire.
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New high-value industries need 
reliable water supplies 
There is significant potential for growth in new and 
high value industries, stimulated by private sector and 
government investment.

The NSW Government’s economic development 
strategies for the region20 have identified potential 
increases in high value agriculture products, renewable 
energy and mining to support regional employment, 
population and economic growth. These include:

• NSW’s first Renewable Energy Zone near Dubbo 
and Wellington is expected to be ready by the end 
of 2022.21

• Pumped hydro – with the phasing out of ageing 
coal fired power stations, the NSW Government is 
looking at potential pumped hydro storage energy 
projects to feed into the energy transmission 
network. This includes a potential site in the 
Central West.22

• Transition towards specialised agriculture – 
the region is strategically located between the 
major domestic markets of Melbourne, Brisbane, 
Adelaide and Sydney, and is close to the supply of 
raw agricultural materials. This means there are 
opportunities to add value to the agricultural sector 
through secondary food processing, packaging and 
associated industries. 

• Critical minerals hub – the NSW Government is 
proposing to establish Australia’s first minerals 
hub in the Central West. This would become a major 
global supplier of critical minerals needed for 
information and renewable energy technology, such 
as personal electronic devices, electronic vehicles, 
renewable energy generation and advanced 
manufacturing. The Inland Rail project will increase 
options for the region’s ore production to be 
transported, processed and exported. 

To support growing or emerging industries in the 
region, we will need to identify innovative ways 
to provide water and ensure that these industries 
are capable of operating in times of reduced water 
availability. This is because:

• there is only a relatively small volume of high 
security surface water entitlement in the entire 
Macquarie–Castlereagh region and it is fully 
committed to towns and existing industries

• groundwater sources with high quality water are 
fully committed and highly utilised (Figure 10)

• the development of new mines or expansion of 
existing permanent horticulture and viticulture 
plantings around Narromine, Dubbo, Mudgee and 
Orange is already constrained by the lack of high 
security water supply, or by difficulties in supplying 
high security water to downstream locations

• it is often difficult to establish new bores due to 
the potential impacts on existing bores. This means 
that, even if groundwater entitlements can be 
purchased, they cannot necessarily extract where it 
is needed. This difficulty also extends to the region’s 
local water utilities.

Despite these challenges, there are opportunities 
in the Macquarie–Castlereagh region that may 
not be available in other inland regions in NSW. 
There are entitlements in the fractured and porous 
rock groundwater sources that extend beyond the 
Macquarie–Castlereagh region, which have lower 
yields and poor water quality but may still be useful 
for industries that do not require high quality water. 
Power stations adjacent to the upper Macquarie region 
near Lithgow are transitioning and there is a possibility 
some of their water entitlements could be redeployed. 
These create opportunities to assess where certain 
industries should be strategically located in the region. 

20. Central Orana Regional Economic Development Strategy 2018–2022, Western Plains Regional Economic Development Strategy 2018-2022, 
Mid-Western Regional Council Regional Economic Development strategy 2018–2022, Abercrombie Regional Economic Development 
Strategy 2018–2022, Orange, Blayney and Cabonne Regional Economic Development Strategy 2018–2022.

21. www.energyco.nsw.gov.au/renewable-energy-zones/centralwest-orana-renewable-energy-zone
22. The Roadmap can be accessed at www.energy.nsw.gov.au/renewables/clean-energy-initiatives/hydro-energy-and-storage
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Figure 10. Average level of use and commitment of high yielding aquifers in the Macquarie–Castlereagh regionFigure 9.
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Challenge: Addressing 
barriers to Aboriginal 
water rights

Historical dispossession of land, the effects of colonisation and water 
management processes continue to impact Aboriginal people’s access to 
water and their ability to care for Country. We need to restore lost access 
to water and change our engagement with Aboriginal people so we can all 
benefit from their traditional knowledge in managing our water resources.

Aboriginal people have lost 
access to water and Country
The lands and waters of the Macquarie–Castlereagh 
region have been occupied by the Gomeroi/Kamilaroi, 
Ngemba, Ngiyampaa, Wailwan and Wiradjuri Nations 
for over 60,000 years. They have always been closely 
linked to rivers, groundwater, billabongs and wetlands, 
and this relationship is essential to culture, community 
and connection to Country. As the traditional custodians 
of this natural resource, Aboriginal people have rights 
and a moral obligation to care for water under their 
law (lore) and customs. These obligations extend 
across communities throughout the catchment and the 
connected surface water and groundwater systems. 

Fences and locked gates on public land, can prevent 
Aboriginal people from accessing water, carrying out 
cultural practices and using traditional knowledge and 
science to care for and manage waterways. Access to 
waterways is essential for fulfilling cultural obligations 
and passing down knowledge to the next generation.

In addition, access to water entitlements now requires 
Aboriginal people to buy entitlements from the 
fully allocated market. We know from consultation 
undertaken regionally and for the NSW Water Strategy 
that there is strong community support for Aboriginal 
water rights. The small amount of water in Aboriginal 
ownership has frequently been identified as a key area 
for improvement. 

As a signatory to the National Agreement on Closing 
the Gap, NSW is committed to establishing a target 
to measure progress towards securing Aboriginal 
interests in inland water. NSW is contributing to 
national processes to confirm this target, which could 
be expressed as a percentage of water licences held by 
Aboriginal people or organisations. 
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Better incorporation of 
Aboriginal traditional 
knowledge and values into 
water management
In the past, water management decisions in the 
Macquarie–Castlereagh region have not been 
comprehensively informed by Aboriginal people’s 
history, knowledge and experiences, which are based 
on many thousands of years of living on Country. 
Aboriginal people have had limited involvement in water  
consultation processes, due to: 

• The consultation timeframes and processes around 
water policy changes do not allow the time needed 
for Aboriginal cultural governance processes. This 
erodes trust. 

• There is a complex set of state and federal laws and 
systems around water management that is often not 
explained in a plain English or a visual manner. 

• Limited resources and support for Aboriginal 
groups to drive their engagement in water 
management. Often, Aboriginal people and 
individual members of the public need to give up 
personal time and resources to have a say in water 
consultation processes.

For many years, government has committed 
to models around committees and advisory bodies that 
are not made up of local Aboriginal people with 
cultural connection to or authority to speak about their 
Country. Efforts are already underway to include and 
enhance Aboriginal representation in environmental 
water management, such as the Environmental Water 
Advisory Groups. The NSW Government also has a 
strategy to enhance their involvement in environmental 
water decision making.

We need a culturally appropriate engagement approach 
that allows for Aboriginal people in their Nation area/
region to get the right people involved or appointed 
to seats at the table where decisions about water 
are being made. We heard that genuine consultation 
with Aboriginal people through such a process can 
be an important step in addressing past disparities, 
earning trust and encouraging participation in water 
management by Aboriginal communities.

Improving water availability to 
important cultural locations 
Beemunnel Reserve Aboriginal Place, a designated 
Aboriginal site on Ewenmar Creek, holds significant 
cultural and spiritual value for the local Wailwan people 
of the Warren region. The landscape of the Beemunnel 
Reserve, including Ewenmar (Beemunnel) Creek, the 
flood free ground beside it and the natural vegetation 
was used by the Wailwan people for economic, cultural 
and ceremonial purposes. It contains tangible evidence 
of traditional use, including burials and scarred trees. 

“We’ve always been on this creek, as far back as I 
can remember.

It had regular flow when we were growing up, it 
was very seldom dry. We’d fish and swim and we 
used to drink it…never harmed us…we drank it all 
the time. We’d catch yellowbelly, cod, catfish and 
bream. That changed when they built the dam 
[Burrendong] in the 60s.”

George Riley23

During consultation we heard that water flows through 
Beemunnel Reserve have changed due to upstream 
diversion and infrastructure works at the connection 
to the Wambuul/Macquarie River (Redenville break), 
and that increasing flows at important times will help 
with the wellbeing of the community and allow for 
connection to Country and culture.

We heard during public consultation that there is 
support for securing flows for water dependent cultural 
sites such as the Beemunnel Reserve Aboriginal 
Place. However, Aboriginal people would like this 
to be expanded to provide better access to water 
entitlements that allow local Aboriginal communities 
to have an active role in making decisions about how 
and when this, and other culturally important sites, 
receive water.

23. This quote has been sourced from a brochure titled Beemunnel Heritage Trail available from  
www.warren.nsw.gov.au/discover/things-to-see-and-do

41Consultation Paper

www.warren.nsw.gov.au/discover/things-to-see-and-do


Challenge: Maintaining 
and improving the health 
and resilience of the 
region’s aquatic and 
floodplains ecosystems

Water use and landuse have impacted water-dependent ecosystems and 
native species in the Macquarie–Castlereagh region, including the Ramsar 
listed Macquarie Marshes. A range of water reforms, including the dedication 
of water to the environment, have sought to stop further decline and improve 
the condition and resilience of these environmental assets. However, parts 
of the catchment are still in poor condition and projected climate change will 
increase the risk for many species and ecosystems. 

The Macquarie–Castlereagh catchment supports 
a diverse range of water-dependent ecosystems, 
including instream aquatic habitats, riparian forests, 
floodplain woodlands and wetlands. These ecosystems, 
including the Macquarie Marshes, rely on a range 
of river flows. Flows in the river at different times 
of the year support the lifecycles of fish, animals 
and plants by providing cues for movement, growth 
and reproduction. Recharge of groundwater sources 
supports groundwater-dependent ecosystems.

Maintaining the Macquarie 
Marshes
The region is home to the Ramsar-listed Macquarie 
Marshes, one of the largest remaining inland 
semi-permanent wetlands in south eastern Australia. 
The Marshes form the heart of the traditional country 
of the Wailwan people, who valued them as an 
important traditional Aboriginal settlement because 

of their rich and reliable resources and iconic cultural 
values. The Marshes continue to be important for the 
Wailwan and other Aboriginal people.

The Marshes are ecologically important – they 
support threatened species, endangered ecological 
communities and species of conservation concern. 
This includes iconic water birds, fish, aquatic animals 
and vegetation communities. The Marshes contain 
the largest river red gum woodland in the northern 
Murray–Darling Basin (approximately 40,000 ha) and 
is home to extensive areas of coolibah and black box 
woodland. As well as being a nationally significant 
breeding site for waterbirds, the Marshes are an 
important refuge for wildlife during dry times.24

Conserving the marshes is a strategic priority stated in 
the long-term water plan for the region.25 To maintain 
them into the future, the wetlands need a mix of 
regular inundation – for vegetation such as reedbeds 
and water couch meadows – as well as inundations 
provided by only the largest floods.

24. Department of Environment, Climate Change and Water NSW 2010, Macquarie Marshes – Adaptive Environmental Management Plan, 
retrieved 20 September 2021 from www.environment.nsw.gov.au/research-and-publications/publications-search/macquarie-marshes-
adaptive-environmental-management-plan

25. Department of Planning, Industry and Environment 2020, Macquarie-Castlereagh Long Term Water Plan Part A: Macquarie-Castlereagh 
catchment, retrieved 20 September 2021 from www.environment.nsw.gov.au/topics/water/water-for-the-environment/planning-and-
reporting/long-term-water-plans/macquarie-castlereagh
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Reductions in large flows are 
impacting ecosystems
The flow regime in the Macquarie-Castlereagh region 
has changed over time.26 The degree of change varies 
depending on the location within the catchment, 
however the frequency of large fresh and overbank 
flows has decreased in the region’s regulated rivers. 

In combination with other factors, the reduction in 
large freshes and overbank flows has contributed to 
reduced lateral connectivity between the regulated 
Wambuul/Macquarie River and its floodplain.27 
This has had various consequences, including a 

decline in the condition and extent of river red gum and 
coolibah-black box communities and a reduction in the 
number of breeding events for colonial waterbirds.28 

The number of large fresh and overbank flows at 
Warren Weir and into the Macquarie Marshes have 
likely halved (Figures 11 and 12) and smaller flows have 
increased. Overbank flows in Warren are controlled 
by the Burrendong flood mitigation zone to reduce 
impacts on infrastructure and land access.

Implementing floodplain harvesting licensing and 
regulation, and addressing unauthorised structures 
in the floodplain will help deliver more water to the 
region’s wetlands and floodplains.

Figure 11. Modelled frequency of flow events in the Wambuul/Macquarie River at Warren Weir (Stream gauge 
421004) with and without development for the period 1892 to 2020
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Figure 11. Warren Weir (421004)
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26. Kingsford, R.T 2000, Ecological impacts of dams, water diversions and river management on floodplain wetlands in Australia, Austral Ecology, 
25(2), pp 109-127.

27. Kingsford, R.T 2000, Ecological impacts of dams, water diversions and river management on floodplain wetlands in Australia, Austral Ecology, 
25(2), pp 109-127.

28. Macquarie-Castlereagh Long-term Water Plan, pp 12-14
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Figure 12. Modelled frequency of flow events in the Wambuul/Macquarie River at Marebone Weir and Break 
(Stream gauge 421088 and 421090) with and without development for the period 1892 to 2020
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Figure 12. Marebone weir and break (421088 + 421090)
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Constraints limit the ability 
of environmental water to 
reinstate large flows
Government water reforms over the past 2 decades 
have recovered significant amounts of water for the 
environment in the Macquarie catchment to support 
the health of the its ecological assets and ecosystem 
functions. The regulated Macquarie system includes 
the largest environmental water portfolio in the 
northern Basin,29 equating to approximately 25% of the 
total licensed entitlement in the region. This portfolio 
includes approximately 160 GL of environmental 
water allowance which can be actively managed in the 
regulated rivers, as well as 175 GL of general security 
licence entitlement and 10 GL of supplementary 
licence entitlement.

At times there are constraints that limit the ability 
of the environmental water manager to use these 
entitlements and to reinstate some of the large flows. 
In non-flood times, Burrendong Dam is operated so that 
releases do not exceed the channel capacity upstream 
of the Macquarie Marshes. This is done to maintain 
system efficiency and to avoid flooding of cropping 
land and essential service assets. There is also 
potential for localised channel capacity competition 
when environmental water managers and consumptive 
water users are ordering water at the same time. This 
also limits the capacity for environmental flows to 
provide large freshes and overbank flows. There are 
opportunities to formalise channel capacity sharing or 
increase channel capacity at some choke points to help 
address this issue.
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Extended dry periods will place 
critical environmental assets 
at risk
In-stream pools and floodplain lagoons provide 
important refuges and habitats for waterbirds and 
fish in dry periods. Refugia are critical to the survival 
of many aquatic species during dry spells and act as 
source populations for subsequent recolonisation and 
population growth. Extended no flow or very low flow 
periods and new droughts of record put in-stream 
refugia at risk.

During the 2017–2020 drought, flows to the regulated 
Wambuul/Macquarie River were cut off below Warren 
and access to water held in general security accounts 
(including environmental accounts) was suspended 
along with reduced allocations to high priority licence 
holders to reserve remaining storage volumes as long 
as possible for critical human needs. While use of the 
Environmental Water Allowance was suspended in the 
Millennium Drought, 2019 was the first time that water 
held in general security environmental accounts could 
not be released from Burrendong Dam. 

A potential dry future climate change scenario will 
increase the risk of more frequent and extended 
cease-to-flow periods, and of drought refuges drying 
out. It could also lead to a shift in seasonality of rainfall 
from spring to autumn, with implications for a range 
of plant and animal species that currently rely upon 
springtime flows.

Water infrastructure, land 
management and pest species 
impact native fish
The Macquarie–Castlereagh catchment supports 
19 native fish species, including 7 threatened or 
vulnerable species. The health of fish communities, 
particularly in the upper unregulated reaches of the 
Macquarie–Castlereagh catchment is poor.30 In addition 
to modified flows, other threats to native fish include: 

• Physical structures and infrastructure such as 
dams, weirs and road crossings restrict the ability 
for fish to move, find food and habitat. There are 
238 major instream structures in the Macquarie 
River Valley, with 7 of these being high priority  
for remediation. Fish passage and restocking native 
fish programs can help address these challenges.

• Land management has reduced the quality of 
riparian vegetation in the region. This is particularly 
threatening for native fish as it takes away habitat 
opportunities and shade, as well as removing a 
source of food, nutrient and carbon input. 

• Pest	fish	species are common throughout most 
of the catchment. The Macquarie Marshes have 
been identified as a carp breeding hot-spot during 
some years.31 

• Algae	blooms	are common in Burrendong and 
Windamere dams. This impacts the quality of the 
water for town and household use, the amenity 
of the rivers, and increases the stress on aquatic 
species. Algal blooms also limit the ability to 
manage cold water pollution. 

• Cold water pollution damages riverine ecological 
function, particularly in summer when biological 
cues such as fish spawning are disrupted. Cold 
water pollution can result in native fish failing to 
breed, breeding later in the season, fish eggs may 
fail to hatch, or the young may die or develop more 
slowly making them more susceptible to disease and 
predation. Cold water released from Burrendong 
Dam can persist for up to 325 km downstream to 
Warren Weir,32, 33 and up to 90 km downstream of 
Windamere Dam. 

• Hypoxic blackwater events can occur when the 
flows in the river restart after excessive dry periods. 
High levels of bare ground and a potential build-up 
of organic material can mean that rain after 
extended dry periods results in poor quality water 
running off the catchment and into the river channel 
and floodplain, depleting dissolved oxygen and 
impacting aquatic animals. In recent years hypoxic 
blackwater events have contributed to fish deaths 
in the Wambuul/Macquarie River, Cudgegong River 
and Burrendong Dam. 

30. Department of Primary Industries 2015, Fish and Flows in the Northern Basin: responses of fish to changes in flow in the Northern 
Murray–Darling Basin – Valley Scale Report, Final report prepared for the Murray–Darling Basin Authority, Department of Primary 
Industries, Tamworth.

31. Gilligan, D., Hartwell, D and McGregor, C 2009, Identification of ‘hot-spots’ of carp reproduction in the Murray–Darling Basin, American 
Fisheries Society Conference, 30 August – 3 September 2009, Nashville, USA.

32. Lugg and Copeland 2014, Review of cold water pollution in the Murray–Darling Basin and the impacts on fish communities,  
www.doi.org/10.1111/emr.12074  

33. Burrendong and Windamere dams were ranked by Preece 2004, [referenced in Water quality technical report for Macquarie Castlereagh 
surface water resource plan area (SW11)] as having severe and minor cold water impacts respectively.
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Addressing 
the challenges

4 Image courtesy of Peter Robey, Department of Planning and Environment. 
Country landscape during roadtrip between Dubbo and Newcastle.
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