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We acknowledge the Gamilaroi (Kamilaroi) people as the traditional and 

continuing custodians of Moree who have cared for their Country for thousands 

of generations. We pay respect to their elder’s past, present and emerging and 

recognise their cultural and ancestral connections to the land, skies and waters 

of the site under investigation throughout this project.  

 

We also acknowledge and pay our respects to the people and elders of the 

D’harawal, Dharug, Eora, Gandangurra, Gur-rin-gai and Yuni nations of Sydney 

and its regions, as the custodians of the lands upon which we live and work.    

 

This report seeks to genuinely recognise the needs and aspirations of the 

Gamilaroi people and the local Aboriginal community. It also acknowledges that 

further work is required to ensure that the sustainability recommendations are 

aligned to the community’s vision for empowerment and a sustainable future. 
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EXECUTIVE SUMMARY 

DPIE has identified sustainability as one of the six delivery focuses of the Moree SAP. This will involve leveraging existing 

sustainability frameworks such as UNIDO Eco-Industrial Parks and Climate Active Carbon Neutral Standard to establish a 

sustainable precinct in both creation and operation. 

Developing the Moree SAP in a sustainable way is also considered to be critical to the success of the industries that decide to 

become resident businesses and for the overarching goals for the locality and the region. 

The Moree SAP aims for high levels of sustainability across Energy, Water and Resource use, and Climate Resilience. These 

are all underpinned by the Principles of the UN SDGs and the United Nations EcoIndustrial Parks Framework.  

The methodology for achieving these objectives in the SAP will be to follow an hierarchy of resource use, prioritising 

avoidance of consumption, followed by sources which enable a circular economy of resource consumption.   
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net zero 
emission 
precinct. This 
means that 
carbon 
emissions 
associated with 
the precinct will 
be minimised, 
and where 
emissions are 
unavoidable, 
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•The water goal 
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SAP is to ensure 
no net impact on 
water supply 
sources and a 
positive impact 
on water quality 
downstream of 
the SAP area.

•A water source 
hierarchy will be 
followed which 
prioritises 
sustainable 
sources of water 
and minimises 
demand on 
ground and 
surface water 
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hierarchy 
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economy is 
another delivery 
focus of the 
Moree SAP 
Masterplan. 
This is 
underpinned by 
the NSW 
Government’s 
work in guiding 
the transition to 
a circular 
economy across 
the state. The 
implementation 
of the principles 
of a circular 
economy to all 
aspects of the 
Moree SAP will 
aim to minimise 
waste and make 
the most of all 
resources 
available and 
generated 
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• The final 
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the Moree 
SAP is to be 
a precinct 
resilient to 
climate 
change.

• This goal 
will be used 
to set design 
principles 
for the 
Precinct to 
achieve a 
high degree 
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changing 
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conditions 
under 
climate 
change 
scenarios.
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1 INTRODUCTION 
DPIE has identified sustainability as one of the six delivery focuses of the Moree SAP. This involves leveraging existing 

sustainability frameworks such as UNIDO Eco-Industrial Parks and Climate Active Carbon Neutral Standard to establish a 

sustainable precinct in both creation and operation. 

Developing the Moree SAP in a sustainable way is also considered to be critical to the success of the industries that decide to 

become resident businesses and for the overarching goals for the locality and the region. 

This Sustainability Report provides a framework as to how the Moree SAP can meet its sustainability goals. 

This report makes recommendations for inclusion in the Structure Plan for the Moree SAP. The report will specifically address 

energy, water, circular economy, and climate resilience in the context of the UN Sustainable Development Goals (SDGs) and 

the UN EcoIndustrial Parks framework. Opportunities to leverage planned land uses to deliver a SAP with internationally 

recognised green credentials are explored. The framework for the inclusion of sustainability goals and principles for the Moree 

SAP is an integral part of the design and delivery of the vision through the Master Plan, the Activation Precinct State 

Environment Planning Policy (SEPP) and to inform the development of future design standards. The report will: 

 Clearly communicate the vision for the Moree SAP in its response to climate change and achieving best practice 

sustainability outcomes, to reflect its desired vision as a SAP with internationally recognised green credentials;  

 Outline the Sustainability Strategy for the Moree SAP investigation area 

 Report on key findings from technical studies into energy, water and resource use, and climate resilience 

 Provide recommendations for infrastructure development to be included in the Structure Plan to support the 

sustainability goals and ensure sustainability measures can be implemented within the Structure Plan and future design 

standards. 

1.1 SPECIAL ACTIVATION PRECINCTS  

The Special Activation Precincts program facilitates job creation and economic development in designated areas of regional 

NSW through infrastructure investment and fast-tracked, streamlined planning. SAPs are a place-based approach to 

‘activate’ strategic locations that are areas of state or regional significance, selected based on an assessment of economic 

enablers, market failures and catalyst opportunities. The five components of a SAP are government-led studies, fast track 

planning, government-led development, infrastructure investment, and business concierge.  

 

Figure 1-1 Special Activation Precinct Process 

 

1.2 VISION FOR THE MOREE SAP 

With national and global connections, the Moree Special Activation Precinct enables diversification of 

Moree’s proud agricultural economy by building on its strong connection to Country and sustainable water 

endowments and energy infrastructure. The Special Activation Precinct fosters world class opportunities to 

value-add, embrace new technologies and develop innovative energy solutions. 

Sustainability is central to the vision for the Moree SAP. Sustainability is multidimensional and cuts across all aspects of the 

Moree SAP. This is in terms of the project’s impacts both now and in future, its design and delivery approach and with regard 

to its physical attributes and cultural influences.  

1.3 STRUCTURE PLAN 

An Enquiry by Design process was undertaken with the broader Moree SAP Master planning team in November 2020. This 

process drew on the Integrated Analysis Report and discipline technical reports to produce the 40 year Structure Plan, which 

is represented in Figure 1-2 below. The land allocated to each land use type and the proposed 40 year uptake of those land use 

types is provided in Appendix B. This Final Sustainability Report will inform the final Structure Plan for the Moree SAP 

investigation area. 
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Figure 1-2: Moree SAP Structure Plan 

 

1.4 SUSTAINABILITY AND ENVIRONMENTAL PRINCIPLES FOR 

THE PRECINCT  

Within the vision for the Moree SAP, there are more specific principles around the environment and sustainability: 

 Protect and enhance water sources, including aquifers 

 Enable sustainable water use and energy management as standard approaches across the Precinct 

 Be carbon and climate neutral and protect biodiversity and environmental values within and surrounding the Precinct 

 Incorporate water, bio-energy and waste cycle management and ecologically sustainable development principles  

These aspirations will be embedded in the Masterplan for the precinct, and the process by which they will be achieved will be 

governed by the Delivery Plan. This report describes the detail of the Sustainability Strategy and provides recommendations 

for objectives and controls to be included in the Masterplan, AP SEPP and Delivery Plan to provide assurance that the Vision 

for Sustainability in the Moree SAP can be realised. 

1.5 SUSTAINABILITY OBJECTIVES 

1.5.1 ENERGY 

The carbon objective for the Moree SAP is to be a net zero emission precinct. This means that carbon emissions associated 

with the precinct will be minimised, and where emissions are unavoidable, they will be offset using a certified carbon offset 

scheme such as Climate Active. This will be managed by the Regional Growth NSW Development Corporation 

1.5.2 WATER 

The water objectives for the Moree SAP is to ensure no net impact on water supply sources and a positive impact on water 

quality downstream of the SAP area. 

A water source hierarchy will be followed which prioritises sustainable sources of water and minimises demand on ground 

and surface water sources. This hierarchy promotes resiliency in water use in the event of drought. 

1.5.3 CIRCULAR ECONOMY 

Achieving a circular economy is another delivery objective of the Moree SAP Masterplan. This is underpinned by the NSW 

Government’s work in guiding the transition to a circular economy across the state. The implementation of the principles of a 

circular economy to all aspects of the Moree SAP will aim to minimise waste and make the most of all resources available 

and generated within the precinct. 

1.5.4 CLIMATE CHANGE  

The final objective for the Moree SAP is to be a precinct resilient to climate change. This goal will be used to set design 

principles for the Precinct to achieve a high degree of resilience in the face of changing climatic conditions under climate change 

scenarios. 
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2 METHODOLOGY – THE 

SUSTAINABILITY STRATEGY 

2.1 STRATEGIC POLICY FRAMEWORK 

The Moree SAP Sustainability Strategy has been heavily informed by relevant global, federal, state and local government 

policy frameworks. This includes alignment of the strategy to the United Nation Sustainable Development Goals and 

responding to national and state targets to improve resource efficiency and achieve net zero carbon emissions. A review of the 

following documents was undertaken, details of which can be found in Appendix A.. 

 United Nations Sustainable Development Goals 

 The United Nations Declaration on the Rights of Indigenous Peoples (UNDRIP) 

 National Climate Resilience and Adaptation Strategy, Department of Agriculture, Water and the Environment  

 Climate Active Carbon Neutral Standard, Department of Industry, Science, Energy and Resources 

 Environment Protection and Biodiversity Conservation Act 

 Smart Cities Plan  

 NSW Climate Change Policy Framework  

 NSW Circular Economy Policy Statement 

 NSW Energy from Waste Policy Statement 

 Future Transport Strategy 2056 

 Adapt NSW New England North West Region Report 

 New England North West Regional Plan 2036 

 Upper North West Regional Economic Development Strategy 

 Moree Plains Shire Council LSPS 2040 and LEP 2011 

2.2 UN SDGS 

To ensure a holistic sustainability strategy for the Precinct, the UN SDG’s have been reviewed and applied where appropriate. 

These principles have then been embedded in the work of the consultant team. The Sustainability Scanning process has been 

carried out to identify which UN SDGs are most relevant to the Moree SAP and the outcomes that are anticipated from the 

implementation of a sustainability plan. , The specific SDG targets that are most relevant to the Moree SAP have been 

explored with the broader team, identifying how the Moree SAP Structure Plan and accompanying reports can elevate these 

targets and shape the delivery of SAP in a way that will contribute to the achievement of the goals.  

 

United Nations SDG Goal Relevance/Opportunity for the Moree SAP 

 

Goal 6: Clean water and 

sanitation 

Goal 6 focuses on clean, accessible water for all. The Moree SAP 

approach to water infrastructure is to implement a fully integrated 

water cycle supporting the needs of the precinct and environment. This 

approach will maximise water recycling opportunities, minimise potable 

water demand and protect and restore water-related ecosystems. 

United Nations SDG Goal Relevance/Opportunity for the Moree SAP 

 

Goal 7: Affordable and 

clean energy 

Goal 7 focuses on universal access to energy, increased energy 

efficiency and the increased use of renewable energy through new 

economic and job opportunities. The Moree SAP aims to maximise solar 

energy production and support bioenergy production as part of a circular 

economy 

 

Goal 8: Decent work and 

economic growth  

Goal 8 focuses on sustainable economic growth through the creation of 

conditions that allow people to have quality jobs that stimulate the 

economy while not harming the environment. The Moree SAP will 

provide new economic opportunities and decent work through both the 

construction and operation phases. There are also opportunities to 

increase Aboriginal employment participation within the SAP area. As 

the SAP is established and continues to grow over time the opportunities 

both direct and indirect at the local and regional scale will increase. 

 

Goal 9: Industry, innovation 

and infrastructure 

Goal 9 recognises that technological progress is the foundation of efforts 

to achieve environmental objectives, such as increased resource and 

energy-efficiency whilst respecting and caring for Country. The vision 

for the Moree SAP as a place which will stimulate economic 

development as a hub of sustainability and enterprise enhancing the 

local and regional community directly reflects the focus of this goal. The 

Moree SAP has a clear focus on resilience across energy, water and 

infrastructure and this is embedded throughout the sustainability 

Strategy.   

 

Goal 10: Reduced 

Inequalities 

Goal 10 acknowledges that reducing inequalities and ensuring no one is 

left behind are integral to achieving the SDGs. Indigenous engagement 

and participation is a central priority through every stage Moree SAP 

from concept through to delivery and operation. This contributes to 

creating a fairer society and better outcomes for the project and 

community. 

 

Goal 11: Sustainable cities 

and communities 

Goal 11 seeks to increase the number of cities and human settlements 

adopting and implementing integrated policies and plans towards 

inclusion, resource efficiency, mitigation and adaptation to climate 

change, resilience to disasters. The Moree SAP is planned to be 

inclusive, safe, resilient and sustainable. From the design of safe 

transport options, clean energy options to ensure climate safety, resilient 

water and energy strategies and inclusive sustainable design guidelines. 

The overall strategy promotes inclusivity for the community and focuses 

on sustainability. 

 

Goal 12: Responsible 

consumption and production 

Goal 12 states that sustainable consumption and production is about 

promoting resource and energy efficiency, sustainable infrastructure, 

and providing access to basic services, green and decent jobs and a 

better quality of life for all. The principle of a circular economy is the 

keystone of the sustainability strategy for the Moree SAP through 

energy, water and resource use 
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United Nations SDG Goal Relevance/Opportunity for the Moree SAP 

 

Goal 13: Climate action  Goal 13 notes that affordable, scalable solutions are now available to 

enable countries to leapfrog to cleaner, more resilient economies. For 

example, by turning to renewable energy and other measures that will 

reduce emissions and increase adaptation efforts. Noting climate change 

impacts already affecting the Moree region, with rising temperatures and 

increased drought conditions, the sustainability strategy for the Moree 

SAP focuses on being a place where industries collaborate to deliver a 

carbon neutral precinct that is climate safe.  

 

Goal 15: Life on land Goal 15 has specific targets for the integration of ecosystem and 

biodiversity values into national and local planning, and development 

processes; and action to reduce the degradation of natural habitats, halt 

the loss of biodiversity and, protect and prevent the extinction of 

threatened species. The environmental strategy for the SAP has 

identified key areas of high biodiversity value for restoration and 

rehabilitation and includes places of Indigenous significance.  

 

Goal 17: Partnerships Goal 17 identifies that a successful development agenda requires 

inclusive partnerships built upon principles and values, and upon a 

shared vision and shared goals placing people and the planet at the 

centre. The Moree SAP involves consultation with diverse members of 

the community to form partnerships, across and between the private 

and public spheres. 

 

2.3 UN ECOINDUSTRIAL PRECINCTS 

The United Nations Industrial Development Organisation, The World Bank Group and GIZ (Deutsche Gesellschaft fur 

Internationale Zusammenarbeit) created an international framework for Eco-Industrial Parks (EIPs), to be used as a tool for 

overcoming challenges related to inclusive and sustainable industrial development within the scope of Sustainable Development 

Goals (SDGs). The goal of the UNIDO Framework is that EIP would be designed to use resources more efficiently and improve 

productivity. A well-designed EIP will consider the most efficient use of resources such as land, water, and/or energy by creating 

synergies (for example, using waste heat), or by achieving better economies of scale (for example, through joint usage of 

infrastructure). 

The foundation for the delivery of the Moree SAP is the United Nations Industrial Development Organisation’s (UNIDO) Eco 

Industrial Parks Framework (hereafter referred to as the UNIDO Framework). To support this foundation is the concept of a 

‘Circular Economy’.  

The delivery of the initiatives outlined in this report will require collaborative governance.  The Regional Growth NSW 

Development Corporation will be key in the implementation of the governance structures working in collaboration with the 

Department of Planning, Industry and Environment and Moree Plains Shire Council. 

The UNIDO Framework focuses on four categories:  

1. Park management performance  

2. Environmental performance  

3. Social performance, and  

4. Economic performance  

This ESD Plan is primarily focused on the environmental performance of the Moree SAP and how the aim to exceed compliance 

with local and national regulations can be represented in the Master Plan, Activation Precinct State Environmental Planning 

Policy (SEPP) and Design Guidelines. 

Energy efficiency and pro-active energy performance requirements for buildings have the potential to minimise the energy 

demand, however, alternative district infrastructure will be required to deliver the performance required to make substantial 

improvements on a business as usual trajectory. To effectively manage distributed generation from on-site and renewable 

sources, smart grid infrastructure is essential to manage energy demand and regulate generation systems. 

The opportunities for water efficiency mirror those for energy. Efficiency for new buildings can, and must, play a role, but 

district infrastructure systems are required to achieve long-term water efficiency performance for the Moree SAP. 

Industry recognises that there needs to be a shift from the traditional linear economy, which has a ‘take, make, dispose’ model 

of production. Instead resource optimisation should be at the heart of our processes. The implementation of the principles of a 

circular economy to all aspects of the SAP will aim to minimise waste and make the most of all resources. 

  

2.4 ENERGY STRATEGY 

The energy sector is Australia’s largest source of Greenhouse Gas emissions. In order to reduce the impacts of climate change 

and keep global temperature rise below 2oC, we need to use less energy and source what we do use from zero emission energy 

generators. With the NSW electricity grid still dominated by fossil fuel power generators, to reduce emissions end users must 

consume energy more efficiently and actively seek or install renewable power sources.  

The energy strategy follows a hierarchy of maximising efficiency as a first step. Efficiency at the sub precinct scale will 

minimise energy demand and enable the Energy objective to be achievable. 

The second step in the hierarchy is to provide renewable energy. This will be as roof top or onsite PV, followed by the 

provision of solar farms within the SAP area to provide renewable energy where roof top PV is not sufficient to meet demand. 

Where energy demands are greater than can be generated within the SAP area, the third step is to procure electricity from 

offsite renewable energy generators. 

Finally, to achieve net zero carbon certification, carbon offsets are purchased to account for any carbon emitted as a result of 

operations within the SAP area. This would make the precinct Net Zero Carbon, certification of which should be explored 

through Climate Active. The Regional Growth NSW Delivery Corporation would manage this certification. 

The primary delivery tool for a net zero precinct is the creation of opportunities for solar development, supported by a 

“behind the meter” delivery mechanism for local industry. If the proposed land area of 714 hectares was to be allocated Solar 

production, then the estimated energy generated would be sufficient to meet and exceed the estimated energy demands from 

the precinct and allow for the production of green hydrogen at about 10 tonnes/day. 

The merits of establishing a “micro-grid”/”privately owned embedded network” to allow the aggregation of the renewable 

energy generation sources in bulk, and to supply the new land-use areas, is recommended as a possible mitigation strategy, for 

further consideration, to possibly support the early development of suitably sized large solar farms (in a staged manner) 

before the upstream transmission network augmentation works as outlined in the AEMO ISP is completed. 

This would effectively provide a means for new solar farms to supply the new industries and businesses in the SAP directly, 

and be controlled and managed centrally as a Virtual Power Plant, effectively arranging the new generation sources “behind 

the meter”/“behind the point of connection” to the grid. 
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Figure 2-1: Energy Strategy for the SAP 

 

2.5 WATER STRATEGY 

The scarcity of water is a serious issue, we face severe water shortages and compromised water quality due to global 

climate change. Even in Moree where the town has not had to enforce water restrictions due to a historical presence of 

abundant ground water, water sources are at risk. The impacts of climate change and unsustainable water use patterns, 

indicate that the continued drawdown of the Lower Gwydir Alluvium and the Great Artesian Basin are not guaranteed 

to provide a continued water supply.  

The strategy for the SAP is to encourage closed loop systems, with localised collection of rainwater and stormwater, 

localised treatment where possible, and recycling and reuse on larger scales to maximise availability of water. This 

strategy will help reduce raw water demand and create a more resilient water future. Water sharing and the water 

governance structure in Moree is complex. Details are included in the Water Demand Report by WSP. 

The development of the SAP has been configured based on the carrying capacity of the site: harvesting sufficient 

water to meet the needs of the businesses in the precinct while respecting the natural hydrology of the land, the water 

needs of the ecosystem, and the existing community.  

2.5.1 WATER EFFICIENCY 

The first step in the water strategy is water use efficiency. This will need to be controlled in the Delivery Plan to 

ensure water demands are minimised and to maximise the potential of meeting all water demands for the SAP.  

Efficiency measures can be simple initiatives such as efficient fixtures and fittings within buildings, leading to more 

complicated innovations and technology to achieve the more signi ficant water savings for industrial processes and 

agricultural or horticultural demands.  

2.5.2 WATER USE HEIRARCHY 

To maximise resilience to water availability, the water use hierarchy shown in Figure 2-2 must be followed to maximise water 

availability for the SAP, the town and future generations. Suggestions for recommended objectives and controls for the 

Masterplan and Delivery Plan, as well as staging considerations, are included in Section 4. Town water is currently sourced 

from the Lower Gwydir Alluvium Aquifer. Moree Plains Shire Council has confirmed a current unutilised 500ML/annum 

from the Council allocation which can be used for demands within the SAP. As this current unused allocation is not sufficient 

to meet all the demands of the SAP, it is essential that other sources are used as a priority. 

 

Figure 2-2: Water use hierarchy for the Moree SAP 

 

Rainwater is given the highest priority as the cheapest form of recycled water and facilitates staging of development until the 

critical mass is reached to validate infrastructure such as wastewater or stormwater recycling.  

Recycled wastewater is given the second priority as sewage treatment for the SAP will need to be included regardless of 

water sources being used. Stormwater requires less treatment prior to reuse than wastewater, and is also available in volumes 

large enough to be a viable source, provided sufficient storage capacity is available. Engagement with the relevant regulatory 

authorities will be required. 

 

2.6 CIRCULAR ECONOMY STRATEGY 

The constant cycle of production and disposal of goods globally places a strain on resources, energy generation, and the 

environment. Embedding ‘Circular Economy Principles’ means that shifting away from the ‘take, make, use and dispose’ 

approach towards a more circular approach where we maintain the value of materials for as long as 

possible.  The Circular Economy have benefits for business by maximising the use of valuable resources and contributing to 

innovation, growth and job creation. 

The goal for the Moree SAP is to achieve resource optimization through the implementation of a Circular Economy 

Framework for resource efficiency. This is the practice of treating waste as a resource. This objective also supports the goal to 

create a Moree SAP that is Carbon Neutral and has no net impact on water sources.  

The concierge position within the Moree SAP should be leveraged to facilitate the transition to a circular economy. This 

would provide a valuable mechanism for establishing and maintaining a circular economy by connecting businesses with 

complementary demands and waste outputs. The concierge’s responsibilities should also include implementing precinct-wide 

waste management measures working with businesses to reduce and reuse waste. 
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To create a SAP that is carbon neutral in which all waste is treated as a resource is important to implement the following 

steps: 

 To avoid and reduce the generation of waste  

 To re-use the materials without further processing, avoiding the costs of energy and other resources required for recycling. 

 To reprocess and recycle materials to make the same or different products to keep materials in the productive economy and 

benefit the environment by decreasing the need for new materials and waste absorption.  

 To recover the energy from the material, where further recycling is not feasible. 

 To dispose some types of waste, such as hazardous chemicals or asbestos, that cannot be safely recycled or treated 

 

Figure 2-3 The Waste Hierarchy 

 

2.6.1 WASTE IN A CIRCULAR ECONOMY 

The circular economy shows the benefits of viewing waste as a commodity, and how by-products from one industry are inputs 

for another. By collocating appropriate industries in the Moree SAP, it is possible to reduce Vehicle Miles Travelled (VMT) 

and the cost of importing new resources, when output  materials can be readily available as resources on site. 

There will be businesses in the SAP with large water demands, some which will require a constant supply, and some which 

may have a constant output of wastewater. Collocating these businesses will enable one business to take the waste water from 

the other in a symbiotic relationship to provide mutual benefit.  

The same potential exists with businesses outputting large amounts of heat or other form of energy from their onsite processes, 

which could benefit another business which has need of heat or energy for their own processes. 

Agricultural waste products can also be used for energy production. The use of cotton stalks in a bioenergy plant has been 

discussed for the Moree SAP and has been included as a potential source of energy in the energy balance in Section 3.1. A 

detailed analysis of the feasibility of this energy source can be found in the Renewable Energy Report by Arcadis. 

. 

 

2.7 CLIMATE RESILIENCE 

As the climate changes, it is becoming increasingly important to design and operate the built environment in a way that is 

resilient to change and mitigates adverse impacts. This will ensure spaces remain comfortable and practical to use throughout 

extreme weather events, and contribute to minimising the magnitude of climate change. 

The goal for the Moree SAP is to be a precinct resilient to climate change. This goal will be used to set design principles for 

the Precinct to achieve a high degree of resilience in the face of changing climatic conditions under climate change scenarios. 

In predicted climate change scenarios, rainfall is projected to decrease in the spring, and increase in the autumn, and fire weather 

is expected to increase in winter, spring and summer. Some of the greatest reductions in rainfall are projected to happen in areas 

including Moree, so more detailed understanding of the future climate will influence not only development locations, but also 

the water use and recycling.  

Design responses for the climatic changes that are likely to affect Moree are considered throughout this report as appropriate 

for each sustainability goal.  

The NSW Climate Change Policy Framework identifies the critical risks faced by physical infrastructure and communities 

across the state as a result of climate change. The Moree SAP will consider climate risk factors in its design and delivery with 

a climate risk assessment and climate adaptation plan. 

The following provides a summary of the climatic changes that are likely to affect the 

Project:  

 Increase in maximum temperatures 

 Increase in minimum temperatures 

 A greater number of extreme hot days (days over 35°C)  

 A decrease in cold nights (nights less than 2°C) 

 Change in rainfall patterns. 

There are a range of potential design responses to the predicted impact of climate 

change. Responses that should be implemented in the Moree SAP investigation area 

include: 

 Emergency plant locations; 

 Tree canopy cover of the public domain to mitigate Urban Heat Island Effect; 

 Greening corridors though the precinct; 

 Flood thresholds for floor levels; 

 Public domain utility and water management infrastructure; 

 Sustainable building materials; 

 Resilient systems (on-site generation + storage). 

2.8 SOCIAL SUSTAINABILITY 

Social sustainability combines design of the physical realm with the social world and relates to infrastructure to support social 

and cultural life, social amenities, engagement with the community, and space for people and places to evolve. Moree has a 

strong identity and culture and it is important to recognise and build on this to inform and influence the sustainable outcomes 

of the project.  

Figure 2-4 NSW Climate Change 

Policy Framework 
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Learning from the inherent knowledge of the Gamilaroi people is a key opportunity for the Moree SAP. This is achieved 

through understanding and preserving the natural assets and attributes of the SAP, and through promoting positive economic 

outcomes for the Aboriginal people of the region.  

Refer to the Community and Social Infrastructure Report, December 2020, for more detail on the strategy for Social 

Sustainability in the Moree SAP. 

2.9 SUSTAINABLE TRANSPORT 

Providing sustainable transport options to the SAP is important for reducing carbon emissions to support the Energy strategy, 

but also to support the community in terms of alternative transport options such as public transport and active transport as 

well as walking routes. 

The location of the Moree SAP, adjacent to an established transport network, provides the opportunity to reduce greenhouse 

gas emissions associated with transport and improve industrial freight efficiency.  

The strategy for Moree is to provide the following transport options for the SAP: 

2.9.1 ON DEMAND BUS SERVICE: 

There is an existing on demand service for Moree. The services, operated by Reynolds and Fogarty, includes an On Demand 

service and a twice daily route service. The On Demand service picks up passengers at or near their home and drop off at 

desired destinations within Moree. The On Demand service must be pre-booked. The twice daily route service connects the 

Moree Train station with selected points within Moree. 

This services can be expanded to encompass the SAP area to facilitate access for workers in the area. 

2.9.2 HYDROGEN BUSES 

There is currently interest in sourcing hydrogen gas to power a local bus service in the Moree area. The opportunities for this 

will be further explored as the project develops. 

2.9.3 WALKING AND CYCLING ROUTES 

Rehabilitation along the creek lines will be used as an opportunity to include walking and cycling routes to connect the town 

to the SAP. Currently residents of Moree do walk to their destinations and this should be encouraged in the SAP as a viable 

transport option. 

The walking and cycling routes will also enable recreational opportunities for visitors and workers. 
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3 KEY FINDINGS 

3.1 ENERGY  

3.1.1 CARBON NEUTRALITY 

Solar energy from solar farms within the SAP area have the greatest potential for renewable energy provision, however this 

must be supported by on site roof top PV within each development site, and a gas supply from a renewable source.  

The balance of energy demands and consumption from the SAP area is shown in Figure 3-1. It shows that there is the 

potential to provide all of the energy demands of the SAP from renewable sources provided at least 75% of the land allocated 

to solar farms is developed for solar production.   

1,100 hectares of land across the SAP has been allocated to the use of solar farms. CIE have estimated approximately 305 

hectares of this area will be developed in 40 years. With only 305ha of land take for solar farms, there will not be sufficient 

renewable energy supply to meet the demands of the SAP. However if 75% of the land allocated to solar farms is developed 

for this purpose, then there will be sufficient renewable energy to meet the demands of the SAP with some surplus to meet 

additional demand such as from the Moree township. 

3.1.2 GAS 

Many businesses have shown an interest in having a gas and/or heat source to enable their operations. A Natural Gas line is 

proposed a short distance east of the SAP investigation area, potentially providing a viable short term solution for this need. A 

detailed analysis of the opportunities this gas line presents to Moree can be found in the Utilities Infrastructure Report by 

Arcadis. However, to support the sustainability aspirations and vision of the SAP, it is proposed that a transition plan is put in 

place such that the natural gas can be substituted with biogas or hydrogen once production within the SAP area is viable. 

The energy balance includes a 5 tonne/day hydrogen plant, which could potentially increase in size to 9 tonnes/day if all the 

solar farm area is developed. It is noted that hydrogen is classed as a dangerous good, and its production would require 

licensing by the EPA. 

3.1.3 BIOENERGY 

Energy sourced from residual biological waste is a viable source of energy for the Moree SAP. The Delivery Plan will 

consider facilitation of a bioenergy plant within the SAP area by addressing planning controls and zoning of suitable areas for 

bioenergy process. Key considerations for a bioenergy plant include: 

 Suitable buffer zones. 

 Use of residual agricultural and industrial waste only. Municipal waste typically has more productive uses than 

burning for energy, so is not generally considered a source for bioenergy plants. Using municipal waste for 

bioenergy can also have the perverse outcome of encouraging additional waste production, so should be avoided.  

 Co-location of suitable businesses requiring the bioenergy in close proximity to the plant. This will rely on the 

concierge facilitating communication between the relevant businesses. 

 Licensing requirements with regulators, including the EPA 

 Compliance with the NSW Energy from Waste Policy Statement 

The energy balance in Figure 3-1 includes bioenergy from a 47.7GWh/year bioenergy plant, based on processing 20% of the 

cotton stalk waste from the agricultural sector around Moree.  

3.1.4 HYDROGEN 

Hydrogen is a viable source of renewable gas for the Moree SAP, however, its implementation needs to be considered in the 

context of the energy and water strategies for the precinct. It takes energy to create hydrogen and the process has a significant 

water demand. Therefore, the production of hydrogen within the Moree SAP will need to be limited to quantities which are 

sustainable. The viability of green hydrogen is discussed in eth Renewable Energy Report by Arcadis. 

Use of hydrogen for a bus fleet is one business model which has already been suggested for the SAP and this level of demand 

is considered appropriate for this SAP. Hydrogen production could be increased to up to 9 tonnes/day (Renewable Energy 

Report, Arcadis 2020). It is noted that hydrogen is classed as a dangerous good, and its production would require licensing by 

the EPA.  

 

Figure 3-1: Energy balance from the SAP 
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3.2 WATER  

There are more than six sources of water available to businesses in the SAP boundary. Sustainable management of these 

sources is critical to ensure the needs of future generations can be met, particularly when faced with predicted water shortages 

resulting from climate change.  

3.2.1 DEMAND 

The water balance shown in Figure 3-2 shows significant variability in potential demand from the SAP based on the unknown 

elements of the potential development types and activities, particularly in the land use types of horticulture and value add 

agriculture. The potential supply options indicate these demands can be met, however, this is based on accessing water from 

the GAB at a rate which is not yet confirmed. Preliminary modelling suggests up to 3.3GL/Year can be drawn from the GAB 

without drawdown impact on neighbouring bores (refer to Aurecon’s Hydrogeology Report for further detail). This highlights 

the need to prioritise water demands from alternative sources when they are available to ensure sustainable water 

consumption and maximised resilience to water availability. Water sharing and the water governance structure in Moree is 

complex. Details are included in the Water Demand Report by WSP. 

 

Figure 3-2: Water balance for the 95% scenario 

 

3.2.2 STORMWATER AND WASTEWATER RECYCLING 

The potential volumes of stormwater available for reuse have been modelled by Arcadis (refer to Arcadis’ Water 

Management Report). Sustainable use of stormwater includes ensuring sufficient flows for management of surface water 

systems and allowing for recharge of groundwater systems. This has been taken into consideration in the Arcadis modelling 

and demonstrates that with such sustainable management of stormwater flows, suitable volumes remain available to provide a 

viable source of water to the Moree SAP. 

Recycled wastewater is similarly a viable source of water. Wastewater currently produced in Moree is directed to the Moree 

Sewerage Treatment Plant (STP) in the north-west of the town. This water is treated, and entirely allocated for irrigation of 

the Moree Golf Course and some parks and fields in Moree. Wastewater from the SAP can either be directed to the current 

STP which would require some augmentation to increase capacity, or a new STP can be built within the SAP to enable local 

redirection of treated water for reuse. 

Commercial viability is maximised if the recycled wastewater or stormwater can be reticulated to a few large uses instead of 

extensive reticulation throughout the SAP. The volumes of stormwater reserved for reuse must first ensure that natural water 

flows are being maintained to protect the environmental value of the rivers, creeks and ground water sources in the SAP. 

Engagement with the relevant regulatory authorities will be required. 

3.2.3 GROUND WATER 

Underlying the Lower Gwydir Alluvium is the Surat Groundwater Source, which forms part of the Great Artesian Basin 

(GAB). Preliminary analytical modelling undertaken as part of the Hydrogeology Scope (Aurecon 2020) indicates that a 

potential yield of 3,360 ML/yr is possible without causing unacceptable impacts to sensitive receptors or other groundwater 

users. This yield could potentially be increased; however, the exact quantity would require further exploratory work to 

confirm.  

Town water is currently sourced from the Lower Gwydir Alluvium Aquifer. To support employment generation and 

economic diversification, Moree Plains Shire Council has dedicated up to 500 ML of water supply to the Moree Special 

Activation Precinct.  

To achieve a Net Zero water balance for the SAP, drawing from the aquifers will need to be limited to sustainable quantities. 

Licencing for access to these waters takes into consideration social/economic and environmental impacts to decide how much 

extraction to allow for within the GAB Surat water source.  

3.2.4 SURFACE WATER  

Surface water sources such as the Mehi and Gwydir Rivers are potential water sources, provided appropriate licences can be 

obtained and associated treatment and distribution infrastructure constructed. This water source is considered low in the 

hierarchy due to the variability of flow within the rivers, allocation and trading constraints, and the potential impact on the 

river environment and sensitive receptors such as the Gwydir Wetlands.  

3.2.5 WATER BANKING 

The final source in the water use hierarchy is water banking. CSIRO have been investigating “water banking”, also known as 

managed aquifer recharge (MAR), or aquifer storage and recovery (ASR). However, there is no precedent in NSW for MAR 

to enable increased groundwater abstraction. There are also significant engineering and policy hurdles associated with water 

banking. Therefore, it is given the lowest priority based on the degree of unknowns, cost and potential risk. 

3.2.6 WATER QUALITY 

Water quality in downstream environments will be mitigated through: 

 Effective stormwater management 

 Elements of water sensitive urban design to allow the water cycle to function as it would naturally, such as 

bioswales, water retention basins and green corridors. This reduces the impact of development on the water 
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cycle and improves stormwater quality. This has been further investigated in Arcadis’ Flooding and Water 

Cycle Management Report 

 Stormwater will be managed to ensure that post development peak flows do not exceed the predevelopment 

peak flows  

 Rehabilitation of Halls Creek to improve the ecological value of the creek line and protect biodiversity in the area. 

More detail can be seen in Aurecon’s report. 

 

3.3 CIRCULAR ECONOMY 

Potential synergies in resource use exist between future businesses which may establish themselves within the SAP. There is 

a key opportunity in facilitating these potential relationships through co-location of businesses which can make use of 

another’s waste resource. This is the fundamental principle of an eco industrial park, which aims to create shared economic 

opportunities, through promotion of resource efficiency and circular economy practices. 

As a key opportunity, this is also a key challenge, in finding mechanisms to support and promote these synergies. It will be 

the responsibility of the SAP concierge to facilitate the necessary discussions which will identify resource sharing 

opportunities and enable their practical ability to share those resources through their placement within the SAP. 

 

3.4 CLIMATE RESILIENCE 

The following provides a summary of the climatic changes that are likely to affect the Project:  

 Increase in maximum temperatures 

 Increase in minimum temperatures 

 A greater number of extreme hot days (days over 35°C)  

 A decrease in cold nights (nights less than 2°C) 

 Change in rainfall patterns. 

The overall increase in temperatures and hot days drives the need for mitigation measures which enable the SAP to be resilient 

in the face of these changes. Buildings can be designed to reduce heat gain through initiatives such as shading, insulation, 

glazing properties and orientation. However, the performance of the external areas will also have an impact on the surrounding 

environment, which then has an impact on amenity and human health. Therefore, it is important for the SAP to encourage 

initiatives such as landscaping, green corridors, and light coloured surfaces to mitigate heat island and provide places of refuge 

for extreme heat days. 

Flooding has been assessed by Arcadis, and considerations for the SAP with respect to projected flood levels are included in 

the Arcadis Flooding and Water Cycle Management Report.  

It will be important for each lot to conduct climate risks applicable to their own site and land use type, to find and apply 

mitigation measures which can reduce the potential impacts imposed by those risks. 

 

3.5 OPPORTUNITIES AND CONSTRAINTS 

 

  

Opportunities

There is a significant opportunity for the 
SAP to be net zero energy, and also an 

opportunity to go outside of the 
boundaries of the SAP to provide 

renewable energy to the broader region.

Take advantage of staging to develop 
solar areas as necessary to meet demand 

as it increases over time.

Smart Grids To Enable Precinct Load 
Management. Precinct load 

management strategies implemented via 
a smart grid will be critical in the 
management of demand side risk 

associated with this renewable energy 
supply. 

Sustainable water management in the 
SAP provides an opportunity to 

encourage sustainable water 
management outside of the SAP 

boundaries. 

The Delivery plan can include controls 
to encourage sites to employ on site 

water capture and reuse and efficiency 
measures.

Collocation of symbiotic businesses –
facilitating the location of businesses 

with large demands for recycled water, 
waste heat, or other waste product, close 

to businesses with large amounts of 
these waste products to enable sharing 

of resources.

Delivery Plan can include provisions 
that provide for ongoing monitoring 

and reporting

Constraints

Net zero energy is dependent on the 
extent of area which is taken up for 

solar farms. At least 75% of the 1,100 
hectares must be developed to exceed 

the requirements of the SAP area. 

There is the potential to produce 
hydrogen for reticulation in the SAP 

boundary as a sustainable gas source to 
replace natural gas supplies. However 
the quantity of production needs to be 

considered in context of the energy and 
water balance for the SAP

There is a risk water supply to the SAP 
may not meet demands if alternative 

forms of water are not prioritised in each 
site.

Development of a bioenergy plant 
requires licencing from the EPA and 
the licencing requirements include 

elements that do not necessarily align 
with a complying development 

pathway. One of the key areas of 
discrepancy is in the requirement for 

community consultation about 
proposed development. To facilitate 

inclusion of bioenergy in the precinct, 
a mechanism of addressing the 

licencing requirements needs to be 
identified to ensure there are no 

barriers to any potential businesses.
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4 RECOMMENDATIONS  
The following recommendations have been identified based on the opportunities and constraints identified in this report. To 

ensure the vision for sustainability for Moree can be recognised, the Structure Plan must clearly identify the sustainability 

objectives and the performance criteria under Energy, Water, Circular Economy, Climate Resilience and the UN SDGs. 

This section also outlines interventions necessary to deliver sustainability outcomes and final recommendations on how 

building design and performance measures could be included to assist in the final delivery plans.  

Recommendations and opportunities are provided at both the precinct and sub-precinct scale to reduce energy consumption, 

manage energy efficiently, reduce carbon emissions and opportunities for offsetting remaining carbon emissions. 

 

Figure 4-1 Statutory Framework for the Moree SAP 

4.1 NET ZERO ENERGY 

The energy strategy for the precinct is predicated on solar farm development within the SAP boundary. It is also reliant on 

“behind the meter” energy production, primarily through the use of roof top PVs to meet onsite energy demands. Therefore, 

the following recommendations have been made to provide assurance that the net zero target can be met. 

- Maximise on site renewable energy production within each lot. Roof spaces should be favourably oriented and 

structurally designed to support solar panels. Ground mounted panels can also be considered where roof space is 

limited. On site supply is feasible for the majority of landuse types and provides ongoing financial benefits to the 

landholder which will most often provide reasonable pay back periods for the capital outlay. The production of 

onsite energy reduces reliance on offsite renewable energy production and therefore facilitates staging of 

development to support the net zero strategy. 

- Maximise Efficient use of Energy: The Net Zero target is more practically achievable if energy demand is minimised 

through efficient use. Each lot should be required to demonstrate how they have minimised energy consumption 

through energy efficient design, efficient systems and equipment and efficient processes. Performance can be 

benchmarked against available tools and regulations. Examples are provided in Table 4-2. 

- Energy use monitoring and management: within each lot businesses can optimise energy consumption through 

appropriate metering and monitoring.  

4.2 WATER DEMAND MANAGEMENT FRAMEWORK 

These recommendations have been made to progress the water supply and demand assessment for the Moree SAP and support 

the robust Masterplan, and Delivery Plan. While the work relating to developing detailed water servicing plans is likely to 

include a long list of “next steps”, the following provides the key findings and short-term areas of focus to further develop a 

sustainable and achievable water servicing system for the Moree SAP. 

— Maximise efficient use of water: Businesses should demonstrate how they have minimised consumption trhoguh 

efficienct fixtures and processes and water recycling onsite.  

— Use of rainwater: Each lot must include rainwater recycling where there is a water demand and roof space available 

for collecting rainwater. 

— Maximise Use of Existing Water Supplies: The use of existing water supplies provides an economically sustainable 

method of servicing the SAP area as there is a baseline amount of infrastructure in place which therefore doesn’t 

incur the same “start-up” cost as is required with establishing new water sources. The same logic, to maximise 

existing water supplies, also applies to future systems. While the current report identifies several options for 

alternative water supplies, their implementation must be considered holistically. That is, consideration must be made 

to what types of developments would use varying sources to determine the ones that warrant investment. 

Investigation of recycled water sources uptake is particularly important in this regard. 

— Integrate Findings into the Integrated Water Cycle Management Plan: To allow for flexibility in planning water 

systems using varying water sources, it is recommended that the findings of the current study are incorporated into 

the MPSC Integrated Water Cycle Management Plan. 

— Further Investigate Feasibility of Existing and New Water Sources: To further validate the use of the water sources 

identified as opportunities in the current report, it is recommended that the following activities are undertaken in the 

short term: 

— Initiate Discussions Regarding Licensing: While the report identifies possible water volumes that could be 

accessed from existing aquifers, the ability to draw the water is predicated on acquiring the relevant water taking 

licenses. It is recommended that discussions are initiated by DPIE and MPSC to progress potential acquisition of 

licenses. 

— Undertake Field Investigations: To validate the sustainable yields of GAB Surat water, it is recommended that 

DPIE and the SAP development authority should work with MPSC to obtain necessary approvals to drill a 

groundwater production bore and undertake pump tests. Analysis from testing this bore will assist in 

determination of potential yield and quantification of drawdown impact on sensitive receptors. While the current 

has developed preliminary modelling results with potential volumes, these figures must be validated through 

additional work in the field and additional modelling. 
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— SAP Water Demand allocation tracking: Consider developing a water demand tracking tool to monitor water 

allocation and use. This will enable the new water sources to be planned and delivered based on actual demand 

triggers, if and when required. 

4.3 ADOPTION OF CIRCULAR ECONOMY PRINCIPLES  

These recommendations have been made to further progress the implementation of Circular Economy principles within the 

Moree SAP: 

- Understand utility servicing requirements and high-level demands over 5, 10, and 20 years periods. 

- Further discuss and agree with key stakeholders the service standards and innovative approaches in relation to waste 

management and resource recovery to be adopted for the Moree SAP 

- Further identify infrastructure opportunities based on circular economy principles that can be activated within the 

precinct, including the efficient location or the co-location of certain land uses and infrastructure. 

- Further identify infrastructure opportunities considering short-term and long-term scaling to manage gradual uptake 

of the development (i.e. micro-factories).  

- Identify any key infrastructure staging strategies that may impact delivery of the Moree SAP. 

4.4 CLIMATE CHANGE ADAPTATION 

The structure plan has been developed to include principles which will increase resilience of the SAP to climate change. This 

includes: 

 The energy strategy which aims to both reduce carbon emissions from the SAP, but also reduce reliance on the grid 

in times of peak demands which will occur on extreme days. 

 The Water Demand Management Framework which aims to reduce water consumption and prioritise alternative 

water sources to provide resilience in times of water shortages, which are likely to increase in occurrence in future 

climate scenarios 

 Consideration of flood levels in the design of infrastructure, as detailed in the Arcadis Flooding and Water Cycle 

Management Report 

However, it will be essential to ensure that within each site, a climate change adaptation plan is prepared for the business, to 

enable each land holder to understand and mitigate the risks that face their individual plot. These plans will highlight building 

design initiatives, services requirements, civil design opportunities which can increase the resilience of the business to 

potential climate change scenarios. 

 

4.5 AIMS AND PERFORMANCE CRITERIA – STRUCTURE PLAN  

The overarching sustainability objectives will be stipulated in the Structure Plan to provide the framework for the objectives 

and controls detailed in the AP SEPP and the Moree SAP Delivery Plan. These objectives are shown in Figure 4-2.  

4.6 OBJECTIVES AND CONTROLS – DELIVERY PLAN 

Objectives and controls in the Delivery Plan are required as interventions necessary to deliver sustainability outcomes. In this 

section we have included recommendations on how building design and performance measures could be included to assist in 

the final delivery plans.  

Objectives and controls are required at both the precinct and sub-precinct scale to reduce resource consumption, manage 

energy and water efficiently, reduce carbon emissions and encourage a circular economy. 

This can be done through direct controls on resource use efficiency, or performance metrics. Suggested mechanisms which 

could be included in the Delivery Plan are detailed in Table 4-1below, which considers how the sustainability strategy goals 

relate to the recommended ratings/frameworks. These are preliminary suggestions which can be further investigated for 

inclusion in the Masterplan or Delivery Plan as appropriate. Where possible, requirements should be quantitative as outcomes 

are typically more successful with quantitative requirements. 

 

 

Figure 4-2: Sustainability objectives of the Moree SAP 

Alternatively, third party assurance schemes could be appropriate for the Moree SAP on both a building and Precinct level. 

There are many internationally recognised sustainability rating tools and assurance frameworks available. The most appropriate 

and applicable to the Moree SAP are detailed in Table 4-2. 
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waste and make 
the most of all 
resources 
available and 
generated 
within the 
precinct.
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•The final 
objective for the 
Moree SAP is 
to be a precinct 
resilient to 
climate change.

•This goal will 
be used to set 
design 
principles for 
the Precinct to 
achieve a high 
degree of 
resilience in the 
face of 
changing 
climatic 
conditions 
under climate 
change 
scenarios.
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Table 4-1 

Topic  Sub-topic  Objective/Control Goal alignment 

Management 

and 

monitoring 

Environmental/Energy 

Management Systems 

(EMS and EnMS, 

respectively) 

Firms have functioning and fit-for-purpose EMS/EnMS 

systems.  Summary information from these management 

systems is provided to SAP Development Corporation, who 

will aggregate and report on data at the SAP level. 

For example, ISO 14001 Environmental Management 

Standard and ISO 50001 Energy Management Standard to 

set and achieve targets, and covering key issues such as, 

energy waste and material use; water; point-source 

emissions; and the natural environment. 

Energy 

Water 

Circular 

Economy  

Energy Energy Efficiency Energy efficiency strategies are required for the SAP 

businesses. Suggestions include increased performance over 

minimum NCC Section J requirements. 

Businesses should identify and promote technological and 

process-related interventions in their own and resident 

business operations 

Energy 

 

Energy consumption The SAP has adequate metering and monitoring systems in 

place to measure energy consumption at both the SAP and 

firm levels. 

 

Exchange of waste 

heat  

 

A program/mechanism to identify opportunities for 

common energy and heat exchange networks to be 

established, including support programs to assist resident 

firms with implementation. 

Energy 

Circular 

Economy 

Renewable and clean 

energy 

The SAP leverages available renewable generation sources, 

with plans to increase contribution for shared services (for 

example, solar street lamps, biogas, hydrogen, etc) 

Energy 

Circular 

Economy 

Water Water efficiency, 

reuse and recycling 

Water-saving and re-use plans are important to reducing 

total water consumption. The SAP and businesses should 

have systems in place to increase water savings and reuse. 

WELS ratings for fixtures can be specified to a minimum 

rating, rainwater tanks can be required. 

Closed loop water reuse systems for industrial processes 

could be required. Further investigation is required to 

determine appropriate processes for this requirement 

Water  

Circular 

Economy 

Water treatment The SAP has provisions in place to appropriately treat, 

recycle and reuse treated wastewater. No effluents 

significantly impact potable water resources and the health 

of local communities or nearby ecosystems 

Water  

Circular 

Economy 

Water consumption A mechanism is in place to appropriately monitor water 

consumption across the SAP and ensure demand 

management practices are in place in case of water stress. 

Extraction from water sources (such as rivers, and 

groundwater sources) occurs at sustainable levels. 

Water  

Climate 

change and 

the natural 

environment 

Air, GHG emissions 

and pollution 

prevention 

The SAP seeks to limit and mitigate all point-source 

pollution and GHG emissions, including air, waterway, and 

ground pollution. A set of measures at the SAP level is 

introduced (for instance, low-carbon technologies, energy 

efficiency measures, waste heat) to reduce GHG emissions. 

This should cover gases (CO2, methane (CH4), nitrous 

oxide [N20], Chlorofluorocarbons [CFCs], and 

hydrofluorocarbons [HFCs]), local particulate and air 

pollution emissions (for example, sulphur oxides [SOx], 

nitrogen dioxide {NOx), as well as chemicals and pesticides 

use and management. 

Climate 

Resilience 

Energy 

Water 

Environmental 

assessment and 

ecosystem services 

Protection of the sensitive natural environment is key to 

environmental and community well-being. The SAP 

demonstrates an understanding of the potential impact of 

SAP activities on priority ecosystem services in and around 

the vicinity of the SAP. 

Climate 

Resilience 

Environmental 

protection. 

Waste and 

material Use 

Waste/by-products re-

use and recycling 

A program/mechanism is in place to promote and encourage 

reuse and recycling of materials by firms in the SAP (for 

example, raw materials for process and non-process 

applications) 

Emissions 

Resource 

Efficiency 

Dangerous and toxic 

materials 

Program/mechanism in place with clear targets to reduce 

and avoid the use of dangerous and hazardous materials by 

firms in the SAP. 

Emissions 

Resource 

Efficiency 

Waste disposal A functioning waste collection, treatment and disposal 

system is in place to ensure that unused waste materials are 

treated and disposed of in proper landfills. 

Emissions 

Resource 

Efficiency 

 



 

 

 
 

WSP 
 
Page 14 
 

Project No PS120547 
Moree Special Activation Precinct 

Sustainability Strategy 
Department of Planning Industry and Enviornment 

Table 4-2: Assurance Frameworks/Sustainability rating tools 

 

 

Precinct 

Component/Rating tool 

Framework Focus 

Holistic Sustainability  Carbon Neutrality  

Precinct UNDIO International Framework for Eco- 

Industrial Parks (EIP) (December 2017):  

provides a framework and guidance for the 

creation of EIPs. The EIP framework has 

been designed with developing countries in 

mind but could be applied to a new 

development zone in a developed country. 

The EIP programme provides a framework 

and tools for implementation rather than a 

rating system.  

The structure supports business synergies, 

sustainability, circular economy, and 

resource efficiency principles 

Climate Active Carbon Neutral: The 

program provides best-practice guidance and 

certification on how to measure, reduce, 

offset, report and audit emissions that occur 

during the operation of buildings, events, 

organisations, precincts, or products and 

services. The Climate Active trademark 

confirms that a carbon neutral claim has met 

a robust standard and is a legitimate 

and visible stamp of approval.  

Green Star 

Communities 

The tool focus is on creation of sustainable 

communities, with a focus more on people 

more than infrastructure. The outcomes 

related to energy, water, and greenhouse gas 

emissions are a small component. The 

principles of relevant categories could be 

applied, however Green Star registration is 

not possible on land which is prime 

agricultural, or containing protected species.   

 

Buildings Green Building Council of Australia - Green 

Star Design & As Built (v1.1 released 03 

July 2017) or LEED Building Design & 

Construction: Warehousing and Distribution 

Centres (v4.0) 

Climate Active Carbon Neutral-

Buildings/Organisations 

Green Building Council of Australia’s 

Carbon Positive Roadmap.  

Infrastructure Infrastructure Sustainability Council of 

Australia (ISCA) IS Rating Scheme:  Focus 

is on infrastructure more than people and is 

being used nationally on road, rail, and 

industrial precinct projects (such as 

airports). Would be applicable for the trunk 

infrastructure and roads development 

Climate Active Carbon Neutral - Precincts 

Living Precinct 

Challenge and Living 

Building Challenge 

Developments have to be energy positive, 

water positive, environmentally positive, 

and have no on-site greenhouse gas 

emissions (meaning no gas or direct 

emissions. Moree has the potential to 

achieve a lot of the principles of the Living 

Precinct and Buildings challenge however 

the materials requirements are onerous and 

will require further investigation. 

Net Zero Energy and Net Zero Carbon 

certification is available as a certification 

from the International Living Futures 

Institute, and could be considered for the 

individual plots or the precinct. 
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5 CONCLUSIONS 
The Moree SAP has the potential to be developed in a sustainable way which will support the success of the industries that 

decide to become resident businesses. A sustainable precinct is one of the value propositions for Moree which will attract 

business investors to the area.  

Sustainable use of water, energy and resources is achieved by maximising efficiency of use, before prioritising alternative, 

renewable sources to maximise sustainability. Incorporating elements of a circular economy across water and energy use as 

well as materials and waste management is essential for ensuring sustainable outcomes for the precinct. Several regulatory 

frameworks will apply to some components of the Sustainability Strategy, for which early engagement is key.  

5.1 ENERGY 

Energy efficiency within each land parcel and business is essential, this will reduce demand and enable renewable sources to 

meet the demands of the SAP. This strategy is supported by on-site renewable energy, most commonly in the form of roof top 

PV. 

Energy demand and supply analysis by Arcadis (Arcadis Renewable Energy Report, 2021) has shown that there is the 

potential to meet the entire SAP energy demand with renewables, provided a minimum of 75% of the land allocated to solar 

farms is developed.  

Hydrogen is a potential fuel source for hydrogen buses, or other small scale hydrogen use. The current energy balance allows 

for 5 tonne production per day, which could increase to up to 9 tonnes/ day in the future. Exceeding these quantities is likely 

to have a negative impact on the water and energy balance for the site. 

5.2 WATER 

Another value proposition for the Moree SAP is the availability of water to potential businesses. There are more than 6 water 

sources available for the use of the SAP, however, sustainable use of this water is essential to ensure the needs of the SAP and 

the town can be met both now and into the future.  

As for the energy strategy, on site efficiency is the first step to ensure demand is minimised. Rainwater collection and reuse is 

then a viable means of further reducing demand on town water supply. Stormwater reuse should be implemented, and 

financial viability may be maximised through the centralised treatment and reticulation to just a few high users, instead of 

extensive reticulation through the SAP. There should be early engagement with the EPA to ensure alignment with EPA 

regulatory requirements 

This is a similar conclusion for wastewater, which should be utilised before relying on groundwater sources. Wastewater 

supply will increase as development in the SAP proceeds, and reuse of this water after treatment may be a viable source for 

many businesses. 

Drawing water from the town water supply and the GAB Surat should only occur after all these other sources have been 

exhausted.  

5.3 CIRCULAR ECONOMY 

Circular economy principles will be embedded through the sustainability strategy. Opportunities to create shared resources for 

reuse of materials, waste, heat and water will be maximised. The circular economy shows the benefits of viewing waste as a 

commodity, and how by-products from one industry are inputs for another. By collocating appropriate industries in the Moree 

SAP, it is possible to reduce Vehicle Miles Travelled (VMT) and the cost of importing new resources, when recycled or waste 

resources can be readily available on site. 

There will be businesses in the SAP with large water or energy demands, and some which may need a supply of that waste heat 

or water. Collocating these businesses will enable one business to take the waste from the other in a symbiotic relationship to 

provide mutual benefit.  

Agricultural waste products can also be used for energy production. The use of cotton stalks in a bioenergy plant has been 

discussed for the Moree SAP and has been included as a potential source of energy in the energy balance. There should be 

early engagement with the EPA to ensure alignment with EPA regulatory requirements 

5.4 CLIMATE RESILIENCE 

The overall increase in temperatures and hot days drives the need for mitigation measures which enable the SAP to be 

resilient in the face of these changes. The structure plan has been developed to include principles which will increase 

resilience of the SAP to climate change.  

However, it will be essential to ensure that within each site, a climate change adaptation plan is prepared for the business, to 

enable each land holder to understand and mitigate the risks that face their individual plot. These plans will highlight building 

design initiatives, services requirements, civil design opportunities which can increase the resilience of the business to 

potential climate change scenarios. 

 

5.5 SUSTAINABILITY FRAMEWORK 

The energy and water strategies, underpinned by circular economy principles is the foundation for the delivery of the Moree 

SAP, in line with the UNIDO Eco Industrial Parks Framework. The framework will guide sustainable industrial development 

for the Moree SAP within the scope of Sustainable Development Goals (SDGs) 

To ensure the vision for sustainability for Moree can be recognised, the Masterplan must clearly identify the sustainability 

objectives and the performance criteria under Energy, Water, Circular Economy and the UN SDGs. 
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A1 STRATEGIC POLICY FRAMEWORK 
THE UNITED NATIONS DECLARATION ON THE RIGHTS OF INDIGENOUS PEOPLES (UNDRIP) 

The United Nations Declaration on the Rights of Indigenous Peoples (UNDRIP) was adopted by the United Nations General 

Assembly in September 2007. The purpose of this declaration is to enshrine and protect the rights of Indigenous peoples across the 

world that may not already be protected in other human rights charters. The Declaration establishes a framework of minimum 

standards for the survival, dignity and well-being of the Indigenous peoples of the world and it elaborates on existing human rights 

standards and fundamental freedoms as they apply to the specific situation of Indigenous peoples. 

Australia adopted the UNDRIP in 2009, acknowledging it as a framework for better recognising and protecting the rights of 

Aboriginal and Torres Strait Islander Australians. The UNDRIP framework will be included in the project team engagement along 

with the UN SDGs to ensure these standards are also embedded through each stage of the project. 

 

AUSTRALIA’S COP21 PARIS AGREEMENT COMMITMENTS  

Australia is committed to taking strong domestic and international action on climate change. An historic global climate agreement 

was agreed under the United Nations Framework Convention on Climate Change (UNFCCC) at the 21st Conference of the Parties 

(COP21) in Paris (30 November to 12 December 2015). 

The Paris Agreement is an international agreement with a central aim to:   

“Strengthen the global response to the threat of climate change by keeping global temperature rise this century well below 2 

degrees Celsius above pre-industrial levels and to pursue other efforts to limit the temperature increase even further to 1.5 

degrees Celsius.” (United Nations, 2017)  

Australia became a signatory to the Paris Agreement on 22 April 2016, and the Paris Agreement came into force on 9 November 

2016, ratification occurred thirty days after the date parties, which make up an estimated 55% of the total global Greenhouse Gas 

(GHG) emissions, chose to become signatories. Under the Paris Agreement, Australia has committed to reducing emissions to 26-

28% on 2005 levels by 2030.  

The Australian government aims to meet these commitments by ‘Direct Action Policies’ created with the objective of reducing 

emissions, increasing energy productivity and improving environmental health. These reduction targets have set the benchmark in 

which each state has developed their own climate positive strategies with an emphasis on either meeting or exceeding this target. 

 

NATIONAL CLIMATE RESILIENCE AND ADAPTATION STRATEGY, DEPARTMENT OF ENVIRONMENT 

AND ENERGY 

On 2 December 2015, the Australian Government released a National Climate Resilience and Adaptation Strategy. The Strategy 

articulates how Australia is managing the risks of a variable and changing climate. It identifies a set of principles to guide 

effective adaptation practice and resilience building and outlines the Government’s vision for a climate-resilient future. 

The key sectors identified in the Strategy that relate to Moree include cities and the built environment, agriculture, forestry and 

fisheries, water resources, natural ecosystems, health and wellbeing, disaster risk management, and a resilient and secure region. 

 

SMART CITIES PLAN  

Published in 2016, the Smart Cities Plan sets out the Australian Government’s vision for cities, and the plan for 

maximising their potential. The Plan calls for Australians to become smarter investors in our cities’ infrastructure through the 

coordination and driving of smarter city policy and smart technology to improve the sustainability of our cities and drive 

innovation. The Plan also acknowledges the need to design for the future of regional cities, maximising their unique advantages 

and supporting their long-term growth.  

NSW CLIMATE CHANGE POLICY FRAMEWORK  

The Climate Change Policy Framework for NSW was released in 2016. It aims to maximise the economic, social and 

environmental wellbeing of NSW in the context of a changing climate and current and emerging international and national policy 

settings and actions to address climate change. The two key objectives of the Framework are to achieve net zero emissions by 

2050 and to strengthen NSW’s resilience to a changing climate. The Framework defines the NSW Government’s role in reducing 

carbon emissions and adapting to the impacts of climate change, sets policy directions to guide implementation of the framework, 

commits NSW to achieving aspirational long-term objectives, and sets out next steps for implementation. 

Net Zero Plan Stage 1 

The Net Zero Plan Stage 1: 2020-2030 sets an intermediate target of a 35% emissions reduction in New South Wales by 2030 

compared to 2005 levels and outlines the path to achieving this. The Plan acknowledges that achieving net zero emissions by 2050 

will require more than action from the State and Commonwealth Governments, and will depend on action from local government, 

business, communities and individuals. The Moree SAP’s own target carbon neutrality will contribute to these broader state 

objectives. 

 

NSW CIRCULAR ECONOMY POLICY STATEMENT 

In February 2019, the NSW Government released their Circular Economy Policy Statement to help guide decision making in the 

transition to a circular economy. The impetus behind this move is to provide long-term economic, social, and environmental 

benefits for NSW. This transition will generate jobs, increase the robustness of the economy, increase the accessibility of goods, 

maximise the value of resources, and reduce waste. The Policy Statement provides a framework for implementing initiatives 

throughout the product life cycle, from design, manufacturing, and retail to end-of-life-disposal. As part of its objective of net zero 

emission, the Moree SAP will dedicate a significant portion of its strategy to moving towards a circular economy in the region. 

 

FUTURE TRANSPORT STRATEGY 2056 

Transport for NSW’s Future Transport Strategy 2056 outlines the NSW Government’s plan to prepare for rapid changes in 

technology and innovation over the next 40 years to create and maintain a world class, safe, sustainable, affordable and reliable 

transport system. The Strategy acknowledges the vital role transport plays in the land use, tourism, and economic development of 

towns and cities. It includes issue-specific and place-based supporting plans that shift the focus away from individual modes of 

transport, toward integrated solutions. 

Building better connections between Regional centres and nearby communities is also a focus of Future Transport 2056, including 

preparing for freight volumes are that estimated increase by 25 per cent in regional NSW. Some of the key initiatives for regional 

areas include road safety improvements, increased flight services, and upgrades for country roads, freight corridor and highways. 

 

ADAPT NSW NEW ENGLAND NORTH WEST REGION REPORT 

In June 2017, the NSW Office of Environment and Heritage (Adapt NSW) released a report on the New England North West 

region as part of the Western Enabling Regional Adaptation (WERA) project. The WERA project builds on local knowledge to 

understand climate vulnerabilities in Western NSW and identify opportunities to respond, enabling regional decision-makers to 

enhance government service delivery and planning at a regional and subregional scale. The New England North West Report 

identified the following systems as particularly vulnerable to long-term disruptions due to climate change: major regional centres, 

communities, human services, youth, grazing (of livestock), agricultural production, water, and energy.  

The Moree SAP Sustainability Strategy will support the transformation of the New England North West region as it builds 

resilience against climate change. 

 

NEW ENGLAND NORTH WEST REGIONAL PLAN 2036 
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The New England North West Regional Plan 2036 encompasses a vision, goals, directions and actions aiming to deliver greater 

prosperity for those who live, work and visit New England North West region. The Plan identifies agribusiness, education and 

healthcare, manufacturing, extractive industries and increasing opportunities for renewable energy and new technologies as the 

path to a more diverse region. Through a focus on population growth in centres, prime agricultural land and the natural 

environment will be protected for future use. 

 

UPPER NORTH WEST REGIONAL ECONOMIC DEVELOPMENT STRATEGY 

The Upper North West Regional Economic Development Strategy 2018–2022 establishes a long-term economic vision for the 

region encompassing the Moree Plains Shire and surrounding local government areas (LGAs). The strategy includes an objective 

to facilitate and support sustainable growth, identifying renewable energy as a growth sector for the region. A key initiative to 

diversify the economy is to encourage and support the growth of the renewable energy sector, and priorities include augmenting 

the electricity transmission infrastructure to enable renewable energy generators to connect to the grid. 

 

MOREE PLAINS SHIRE COUNCIL  

Moree Plains Shire Council has a strong focus on the environment. An early proponent of Green Power, the Council’s current 

priorities include supporting Moree as a 'Smart Community' to reduce costs and enhance services for agribusiness and dependent 

business suppliers, and identifying and promoting wind, solar and other renewable energy production opportunities. 

The Moree Plains Shire Council Local Strategic Planning Statement 2040 (LSPS) identifies clear planning, land use issues and 

opportunities in the Moree Plains Shire local government area for the next 20 years. Goal 2 of the LSPS is “a healthy environment 

with pristine waterways.” This will involve sustainably managing and conserving water resources, protecting high value 

environmental areas, and adapting to climate change. Goal 1, “a strong and dynamic regional economy,” aims to leverage 

opportunities to develop green industries and renewable energy generation. The sustainability strategy will also draw on the Moree 

Plains Local Environmental Plan 2011 and Moree Plains Development Control Plan 2013 for a comprehensive understanding of 

local opportunities and constraints 
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B1 CIE LAND TAKE ESTIMATES 
The table below provides an estimate on the predicted land take areas in 40 years for the Moree SAP. These figures have been 

provided by CIE, based on the results of discussions at the final Enquiry By Design Workshop held in Moree in November 2020. 
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NOTES ON LAND TAKE 

The original draft for the scenarios report was based that there would be around 2.5GL of water available to the SAP area 

assuming that: 

— a range of activities would require town water and be located in the cluster adjacent to the current industrial area and grain 

handling area or be minimally serviced with water/sewerage 

— outdoor horticulture would be the adjustment mechanism after allowance for an industrial-scale water user (such as an ethanol 

plant or even hydrogen). 

 

AVAILABILITY OF WATER: SUMMARY FROM THE FEBD 

— 500ML of higher quality water that would be available at the northern end of the SAP — this water should be suitable in 

horticultural applications without treatment. It needs to be confirmed if Council is giving away this allocation or are they 

charging a nominal cost. 

— 1 000 ML of artesian water that would require moderate to high level of processing for horticultural applications — including 

double osmosis (DO) 

— How this affects investment decisions depends on if DO takes place at the point of use (for a use at their allotment) or at 

the point where it is extracted. 

— It also depends on other options to source water (see below). 

 Water availability and options 
   

Availability scenario 
 

Quality Security Low More likely High 
 

  ML ML ML 

MPSC potable town water High High 500 500 500 

MPSC new dedicated SAP recycled wastewater Low High 122 211 300 

Existing MPSC licenced GAB groundwater Low General 40 40 40 

Potential GAB Surat Groundwater Low General 3 360 3 630 3 900 

Recycled stormwatera Low Low 0 1 090 2 180 

Total 

  
4 022 5 471 6 920 

a Would require a pipeline from the Gwydir to the SAP area. b A general rule is that the annual cost of a permanent trade is around 10% of the permanent trade price. 

Source: FEbD and https://www.ruralcowater.com.au/ 

 

Around 2GL appears most likely at this stage and anything beyond that probably involves lower reliability. Other options include: 

— purchasing temporary or permanent water from Gwydir surface water resource 

— My understanding is that while prices are listed, the trading volumes are quite small — which recognises the high value per 

ML for existing users in cotton and horticulture and the fact that the value of land is significantly lower without an attached 

allocation. 

— This option would require investment in a pipeline from the Gwydir to the SAP area. 

— investing in reuse capability within the SAP area — given that recycled water from Moree is fully utilised. 

 

The bottom line is that water is certainly more limited than land. Horticulture would most likely be the adjustment factor that 

varies in size with the water available especially if users have to pay the costs of either: 

— desalinating artesian water 

— buying-in water from the Gwydir.  

 

 

REVISION FOR HORTICULTURE 

The water and land use for high value horticulture varies considerably across the business types that could set up at the SAP 

including: 

— aquaculture/aquaponics (barramundi as an example) 

— outdoor horticulture (in practice this could include citrus, nuts, strawberries and vegetables) 

— undercover horticulture including 

—  Medicinal marijuana 

—  Mushroom facility/glasshouse production (mushroom. tomatoes, lettuce, strawberries, cucumbers, eggplant) 

— High poly tunnels (that protect from heat, reduce evaporation and increase packout rates). 

Each as a different land footprint relative to the allotment and water intensity which also depends on the crop type and the number 

of crops per year.  

— At this stage is difficult to make judgements around the composition of businesses without clear guidance from the market. 

— It is also difficult to get an accurate fix on how water use efficiency changes between each of the options above. For example, 

moving from outdoor to poly tunnels is a low capital option and suited to the black soils but not applicable for tree crops. 

— Naturally the cost of water and any treatment required by the user is a big consideration.  

 

 

OVERALL VIEW 

Attached is our revised thoughts on land allocation. The big differences is in the area for solar panels — which in turn depends on 

the other businesses and their energy mix requirements. 

 

https://www.ruralcowater.com.au/

