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Statement of
Commitment
to Aboriginal
Australians

Council acknowledges that the Darug and Darkinjung 
people are the traditional owners and custodians of the land 
throughout the Hawkesbury.

Council recognises the continuing connection of Aboriginal 
peoples to their country and respects that Aboriginal people 
were the first people of this land.
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Executive Summary
Hawkesbury City Council is developing a strategy that will help deliver a climate resilient community with robust 
economic benefits for Council and the Community through decreased operational costs and environmental benefits. 
As part of this strategy, Council has set an aspirational target to achieve net zero emissions across its own operations 
by 2050 if not sooner. The Community Strategic Plan also includes a strategic direction to become a carbon neutral 
local government area.

This report outlines a plan that guides Council to achieve emissions and water reductions across Council’s operations 
and the broader local government area. The implementation of this plan requires collaboration and coordination 
across Council, residents, business and state government agencies.

Failure to address climate change is predicted to cost the Australian economy over $3.4 Trillion by 20701, local action 
is an important factor in insulating residents from this threat.

Key Considerations
This report has been developed within the context of the following key considerations:

• Urban Heat and Drought

The Hawkesbury, like other parts of Western Sydney, faces extreme temperatures during heat waves in the summer. 
This, along with regular periods of prolonged drought conditions and resulting water restrictions, presents a serious 
threat to the quality of life, public health and economic prosperity of the region. Using recycled water infrastructure to 
green the Hawkesbury’s centres of commerce can increase our resilience to drought and heatwaves.

• High emissions and resource consumption intensity

The Hawkesbury’s households generate nearly 60% more emissions than the average household in Greater Sydney. 
Our community’s electricity consumption, car use and waste generation are particularly high relative to the average 
household in Greater Sydney. Reducing energy consumption, on-site energy generation and alternatives to car use 
are likely to provide economic benefits through reduced household costs as well as emissions. Changing our current 
consumption patterns and managing future growth presents a key emissions reduction opportunity in both the 
residential and non-residential sectors.

• The role of Council in delivering emissions and water reductions

While Hawkesbury City Council’s operations contribute to 3% of the community’s emissions and 1% of potable water 
use, it needs to continue to play a leadership role in delivering cost effective emissions reduction across its operations 
and facilitate the delivery of drought proof water infrastructure. This strategy outlines key opportunities for Council 
to drive significant change through planning and regulation, engagement and facilitation and direct procurement of 
innovation and management of its own assets.

6 Strategies towards a Net-Zero Hawkesbury
Council has developed 6 strategies that help move the Hawkesbury to a more sustainable and resilient future 
that delivers economic benefits for Council and the community. These strategies will require collaboration and 
coordination across Council, residents, business and state government agencies. The prioritisation and delivery of 
these strategies will also depend on availability of resourcing and adequate budget. These strategies include:

1. A more resilient & renewable powered grid
Leverage the built form and energy consumption mix in the Hawkesbury to create a reliable, renewables powered 
grid. An acceleration and optimisation of solar PV and grid scale energy storage systems can help reduce emissions, 
energy costs and increase the community’s energy security.

2. Greener suburbs and better design
Ensure that the proposed housing and non-residential sector growth is responsive and adaptive to a changing climate 
and new developments are delivered with increased drought resistant, lush green areas for an active, healthy and 
cooler communities.

3. Low carbon and local transport
A localised mobility response that aims to service the high levels of worker containment within the Hawkesbury. 
The strategy also enables an accelerated uptake in electric vehicles given the recurrent financial and environmental 
benefits for the community it can enable.

1 A new choice Australia’s climate for growth, Deloitte Access Economics, 2020.
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4. Towards a zero-waste community

Use the Integrated Waste Strategy to rethink waste as a resource as we move towards higher waste diversion from 
landfill through increased services as well as a circular economy approach that boosts the agri-business sector.

5. Droughtproof, green centres

Realise the vision for green, cool centres across the Hawkesbury through urban design excellence and recycled water 
infrastructure provision. The master planning of Richmond, Windsor and South Windsor town centres will set the 
standard to deliver a network of attractive town centres in the region.

6. Council leading by example

Council has a role to play in all the strategies including but not limited to leadership in delivering best practice 
sustainability through energy efficiency, renewable energy and water reuse opportunities in its own assets as well as 
advocacy and partnering with other public and private sector organisations to lead change within our community.

These six strategies are supported by key actions that Council can take in the short, medium and long term, providing 
an ambitious but manageable pathway towards a net zero emissions Hawkesbury.

The effectiveness of this plan must be measured and tracked against overarching targets. This report 
recommends the following targets and monitoring framework to track our success:

Council Operations
• Net Zero Emissions by 2030 or earlier
• No net increase in potable water use (Sydney Water Mains)
• All non-potable water demand to be serviced using recycled water

The Community
• 25% reduction in emissions relative to FY2016/17 baseline by 2028 or sooner
• 60% reduction in emissions relative to FY2016/17 baseline by 2036 or sooner
• Net Zero Emissions by 2050 or sooner through strategies and carbon offsets
• No net increase in water use relative to FY2016/17 baseline by 2028
• Under 5% increase in water use relative to FY2016/17 baseline by 2036
• Under 25% increase in water use relative to FY2016/17 baseline by 2050

Actions taken to deliver emissions and water reductions, and their impact towards delivering the target 
will be monitored. This will enable Council to respond to this data and adapt through the planning and 
implementation phases of the strategy. Council will continue to:

• Monitor Council operational usage of water, electricity, fuel, gas usage and methane flaring via our utilities 
data platform.

• Utilise the Resilient Sydney CCAP Tool to monitor community emissions for electricity, transport, water and 
waste.

Establishing Targets and Monitoring Our Success
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Strategic Context
Adapting to a changing climate is the biggest challenge facing our community.

Climate change has caused average global temperatures to rise between 0.8°C and 1.2°C above pre-industrial levels2, 
and communities globally are already dealing with the effects, from flooding to fires, heat waves and more frequent 
storms. For Hawkesbury this means more extreme summer temperatures, longer drought periods and bushfire 
seasons, and floods (Figure 1 and Figure 2)

In addition, without the benefit of a cooling sea breeze, Hawkesbury’s community feels the full effect of heatwave 
conditions and climate predictions point toward the amplification of summer heat, representing a serious threat to the 
quality of life, public health and economic prosperity in the region.

In response, Hawkesbury City Council is developing a pathway to net zero emissions and water efficiency and a 
detailed waste options assessment across its own operations and the broader LGA to assist the community and 
businesses take action and adapt to a changing climate.

The call to action is further necessitated when considering the broader context of the Paris Agreement’s target of 
limiting global warming to under 1.5 degrees Celsius, the United Nations Sustainable Development Goals (refer 
to Appendix A) to deliver sustainable cities and communities as well as combating climate change, the NSW 
Government’s Net Zero Plan and Greater Sydney Commission’s target of Net Zero Emissions by 2050.

The Hawkesbury has an opportunity to drive significant change in the LGA and move towards a zero emissions and 
resilient future that delivers positive social, environmental and economic outcomes for the community.

EXTREME TEMPERATURES - NUMBER OF DAYS OVER 350C

Figure 1: Extreme Temperatures - Number of days over 35 degrees Celsius - Richmond vs Sydney Harbour

Source: Bureau of Meteorology

Figure 2: Gospers Mountain Bushfire, December 2020

GOSPERS MOUNTAIN BUSHFIRE

2 IPCC Special Report: Global Warming of 1.5oC, Summary for Policy Makers, 2019
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Community engagement results
During August 2020, Council invited the community to let us know what actions they were already undertaking at 
home or work to reduce carbon emissions and save water. We also asked the community what actions they would 
like to see Council take in order to reduce carbon emissions and water usage.

The responses highlighted that the Hawkesbury community are well on their way to reducing carbon emissions, being 
water efficient and supporting Council efforts to assist our community to reduce their emissions even further.
Council received 124 survey responses and 32 ideas on how emissions can be reduced. This feedback has informed 
the six key strategies and the associated actions on page 10 onwards of this report.

Feedback Snapshot
Your survey responses told us:
•  54% have installed solar PV and a further 16% are interested in hearing more about how to go abouts installing 
 solar PV.
•  76% have installed LED globes or replaced inefficient appliances, with 7% planning to do so in the next 12 months.
•  90% have reduced their energy consumption by either- hanging clothes on the clothesline, using cold water to   
 wash clothes, using curtains/ blinds and awnings, opening windows to control internal temperatures and switching  
 off lights and appliances when not in use.
•  90% have installed ceiling/ wall insulation.
•  30% use public transport and 21% are interested in doing this more.
•  30% have reduced car use by walking, carpooling, or riding with 27% wanting to use alternative transport methods  
 more often.
•  33% are planning to purchase an electric or hybrid vehicle
•  59% have installed rainwater tanks for flushing toilets, laundry use or watering the garden.

Support for Council actions:
•  97% of survey respondents are supportive of Council encouraging the installation of solar PV within the  
 Hawkesbury LGA.
•  98% of respondents support Council encouraging developers and property owners to renovate and build new   
 structures with the highest energy efficiency rating.
•  96% of respondents are supportive of sustainable transport options, and infrastructure within the community.
•  98% of respondents support recycling efforts.
•  94% support Council’s continued community education on energy and water efficiency.

SCREENSHOT OF SAMPLE SURVEY RESPONSES

Figure 3: Screenshot of sample survey responses
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Climate action since 2017
The baseline analysis at FY 2016/17 provides a benchmark to measure progress against. The Hawkesbury Community 
Strategic Plan released in 2017 outlined a long-term vision to become a carbon neutral Local Government Area. In line 
with this vision, Council and the Community have already undertaken climate action particularly through investment 
in renewable energy and energy efficiency strategies.

Across the community, solar PV take up has increased in the residential and non-residential sectors.
As at June 2020, 21% of Hawkesbury’s households installed solar PV relative to only 14% in FY 2016/17. Despite the 
increase, solar PV penetration across households in the Hawkesbury is still lower than comparable regions in Sydney’s 
fringe. For example, 26% of households in Wollondilly have solar PV.

Additionally, BASIX data suggests 22% of new homes were built with solar PV in FY 2017/18 - a significant increase 
from only 7% of new homes built with solar PV in FY 2016/17.

As at June 2020, commercial scale solar PV systems (over 10kW) make up over 40% of the total solar PV capacity 
in the Hawkesbury relative to only 30% in FY2016/17. However, there are also far fewer commercial scale solar PV 
installations (over 10 kW) in the Hawkesbury relative to neighbouring Blacktown, Penrith or Hills Shire.

Council’s Hawkesbury City Solar Program has increased solar PV installations on Council assets, growing from 38 
kW on two assets in FY2016/17 to 764 kW on 12 assets. Additionally, Council has also signed a power purchase 
agreements that ensures 90% of its electricity use is powered by renewable energy. Council is investigating additional 
sites for solar PV installation.

Council’s Accelerated LED Streetlighting Upgrade program and Light Years Ahead program have also delivered 
significant energy efficiency savings since FY2016/17.

The impact of these measures on Council and the Community emissions are quantified in the Appendix B.

Figure 4: Solar panels in the Hawkesbury City Council Administration Precinct

SOLAR PV ON COUNCIL ADMINISTRATION PRECINCT
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Six Strategies to a zero-carbon 
resilient Hawkesbury
Council has developed 6 strategies that help move Hawkesbury to a more sustainable and climate resilient future. 
These strategies will require collaboration and coordination across Council, partners in the Western Sydney Regional 
Organisation of Councils (WSROC), residents, business and state government agencies. These strategies are 
summarised here and described in more detail in the following pages. All strategies will be supported with broader 
federal, state and regional strategies. The combination of these strategies is expected to deliver significant emission 
reductions, moving Hawkesbury towards a net-zero emissions future by 2050 (Figure 5). More detailed analysis of 
the pathways and impact of individual strategies as well as emissions and water targets is provided in the Technical 
Appendix.

1. A more resilient & renewable powered grid 
Leverage the built form and energy consumption mix in the Hawkesbury to create a resilient, renewable powered 
grid. An acceleration and optimisation of solar PV and grid scale energy storage systems can help reduce emissions, 
energy costs and increase the community’s energy resilience.

2. Greener suburbs and better design

Ensure that the proposed housing and non-residential sector growth is responsive and adaptive to a changing 
climate and new developments are delivered with drought resilient, lush green areas for an active, healthy and 
cooler communities.

3. Low carbon and local transport

A localised mobility response that aims to service the high levels of worker containment within the Hawkesbury. 
The strategy also enables an accelerated uptake in electric vehicles given the recurrent financial and environmental 
benefits for the community it can enable.

4. Towards a zero-waste community

Rethink waste as a resource as we move towards higher waste diversion from landfill through increased services as 
well as a circular economy approach that boosts the agri-business sector.

5. Drought proof, green centres

Realise the vision for green, cool centres across the Hawkesbury through urban design excellence and recycled 
water infrastructure provision. The master planning of Richmond, Windsor and South Windsor town centres will set 
the standard to deliver a network of attractive town centres in the region.

6. Council leading by example

Council has a role to play in all the strategies including but not limited to leadership in delivering best practice 
sustainability through energy efficiency, renewable energy and water reuse opportunities in its own assets as well as 
advocacy and partnering with other public and private sector organisations to lead change within our community.

HAWKESBURY LGA EMISSION REDUCTION TRAJECTORY TO 2050

Figure 5: Hawkesbury community emission reduction trajectory. The grey area shows modelled emissions each year following 
reductions from various strategies represented by the different colours.
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1. A more resilient & renewable powered grid

Context
Electricity consumption makes up the highest proportion of emissions in our community. This trend is consistent 
across both the residential and non-residential sectors (nearly evenly split in terms of electricity use). As such, 
managing electricity use will be a critical part of delivering emissions reduction across the Local Government Area.

The energy challenge becomes more evident when we benchmark the Hawkesbury against other regions in 
Greater Sydney. The Hawkesbury’s households consume 45% more electricity than the average household in 
Greater Sydney but the engagement surveys also indicate that the community is eager to achieve carbon
neutral homes. While solar PV installations are growing, the number of commercial scale solar PV installations (>10 
kW) is lower relative to the neighbouring LGAs of Blacktown, Penrith and Hills Shire.

While they are large consumers of electricity, single dwellings and industrial sites also have significant roof space 
and can suit high levels of solar PV take up. This strategy aims to leverage the available built form to maximise solar 
PV generation and use energy storage to service large daytime demand and reduce evening peak demand to create 
a resilient, renewable powered grid (see Figure 6).

Actions
The actions behind this strategy aim to accelerate and optimise the solar PV installations on existing and new 
buildings in the LGA.

Council can establish performance targets through the BASIX policy and nonresidential building standards to 
facilitate solar PV take up in new buildings. Council can collaborate with other councils in Greater Sydney and work 
with NSW Department of Planning, Infrastructure and Environment to inform the appropriate updates to the BASIX 
policy (see Figure 8 showing an example residential suburb with high solar PV penetration).

Additionally, Council can encourage existing buildings to take up solar PV through advocacy programs and 
financing schemes. 

This local renewable energy can be balanced with a grid scale battery storage network to service the combined 
energy demands of the non-residential and residential sector during the day and peak residential loads in the 
evening (see Figure 6). Council can collaborate with Endeavour Energy to discuss the expected growth in solar PV, 
and network opportunities including grid scale storage as well as the impact of electric vehicles on demands and 
storage options.

Figure 6: Indicative residential and non-residential energy loads and solar PV 
generation profiles. These are modelled or estimated load profiles that are 
indicative of typical residential and nonresidential electricity consumption 
patterns.

MODELLED SOLAR PV CAPACITY 
GROWTH IN HAWKESBURY

Figure 7: Modelled cumulative solar PV capacity growth in the 
Hawkesbury. Assuming all new single dwellings and 50% of 
existing dwellings install 5 kW of solar PV. And 30% of the roof 
space of existing non-residential buildings in the Windsor, South 
Windsor and Richmond areas is used for solar PV.

ENERGY LOAD PROFILE MIX AND SOLAR 
PV GENERATION

Sustainable Development Goals
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Outcomes

The proposed actions to increase renewable energy could deliver a range of positive outcomes across emission 
reduction, energy resilience and household cost savings. Modelling suggest that the following outcomes could be 
realised:

•  50% of existing single dwellings install 5 kW of solar PV per dwelling by 2028.
•  All new single dwellings in the Hawkesbury to install 5 kW of solar PV.
•  Investigate opportunities for establishing a renewable energy precinct in assocoiation with the future planning of 
 the exisitng education, research and employment opportunities associated with the existing cluster of education  
 and defence activites at Richmond.
•  The proposed solar PV installations across dwellings and non-residential buildings can deliver nearly 100 MW   
 of total solar PV capacity generating over 140 GWh/year in 2050 (see Figure 7). That is equivalent to nearly 30% 
 of the Hawkesbury’s current electricity consumption. Target 30% of Hawkesbury’s electricity demand to be   
 serviced through local generation by 2028 and continue to 2050.
•  High level load profile analysis suggests that 95% of the solar PV energy generated can be directed towards  
 meeting the day time energy demands in the LGA. 70 MWh of battery storage strategically delivered across the 
 LGA can effectively avoid solar PV export beyond the LGA and reduce the evening peak demand by approximately  
 10%.
•  Energy resilience through local electricity distribution management and strategically located energy storage   
 systems.
•  Over $1,000 per year of savings for households from solar PV.
•  Proposed renewables and efficient new buildings can deliver over 15% reduction relative to business-as-usual  
 emissions in the short term (2028) but will have a reducing impact as the electricity grid gets greener. This is  
 explained further in the technical appendix.

HIGH SOLAR PV PENETRATION IN RESIDENTIAL SUBURBS

Figure 8: Solar PV penetration in a residential suburb in East Richmond. Source: NSW Six Maps
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2. Greener suburbs & better design

Context
By 2050, the Hawkesbury Local Government Area (LGA) is expected to grow by an additional 14,000 dwellings 
and 17,000 jobs (see Figure 9). This growth will be distributed across growth areas as well as town centres. Recent 
examples of greenfield developments in Western Sydney have been delivered with limited greening, black roofs 
and business as usual infrastructure for water and energy supply. This has led to an unsustainable urban outcome 
with poorly designed suburbs and residents more susceptible to the impact of heat waves and the urban heat island 
effect. The community engagement process has also outlined a request to focus on tree planting and use of light 
coloured road paving material to reduce urban heat in the Hawkesbury.

Actions
This strategy explores interventions to ensure the growth is responsive and adaptive to a changing climate, and new 
development is delivered as drought resilient, lush green areas for an active, healthy and cooler communities.

1. Drought resilient recycled water
There are examples of new developments in the Hawkesbury, such as Pitt Town, being serviced by a recycled water 
scheme. Recycled water infrastructure should be encouraged in all major developments in the region. Doing so will 
enable a droughtproof water supply that will go hand in hand with the cool, resilient and green public
and private domain we desire in these areas. This will require:
• Engagement with Sydney Water, private water utility providers, Independent Pricing and Regulatory Tribunal and 

Department of Planning, Industry and Environment (DPIE) to determine future plans for recycled water in the 
growth areas. Private recycled water utility providers are delivering recycled water systems that target greater use 
of recycled water to offset potable water in suburbs such as Pitt Town.

• Mandate recycled water pipe (third pipe) in all new development.
• Connect Council public domain/open space in these suburbs to recycled water as a major customer (similar to a 

power purchase agreement).
• Provide corridors in footpaths/roads for infrastructure and coordinate infrastructure delivery with programmed 

capital works projects for improved public domain works.

• Increase BASIX targets to BASIX Water 60 for areas where recycled water is available.

DWELLINGS & JOBS GROWTH IN 
HAWKESBURY LGA

Figure 9: Proposed dwellings and jobs growth in the Hawkesbury LGA
Source: ABS Census 2016, Hawkesbury LSPS, TfNSW TZ16 dataset

Figure 10: An example street with high canopy cover in Rich-
mond. Source: NSW Six Maps

AN EXAMPLE GREEN SUBURB

Sustainable Development Goals
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2. Green public domain for resilience to urban heat

Across the Metropolitan Region the NSW state government has established a canopy cover target of 40% for low 
density suburban areas. However, most growth areas of the Hawkesbury have canopy less than 10%. Increased open 
space, green infrastructure and networks provide the potential to improve resilience against a changing climate and, 
furthermore, the urban heat island effect. When compared to an un-vegetated public domain, a well-managed, lush 
tree canopy can reduce land surface temperature by up to 15 degrees on a 35-degree day.

However, recent examples of development do not allow the public and private space to include significant 
landscaped areas or canopy cover. Council can mandate the desired canopy cover and green spaces in new 
developments. It is proposed that precinct design guidelines are prepared to address this, enabling a different 
approach to development that enables more significant space for greening and canopy cover. An example 
reconfiguration of a standard greenfield development area prepared by Simpson+Wilson Architects is outlined in 
Figure 11 and Figure 12, highlighting the additional landscaping and canopy cover available when road space and 
precinct design is rethought to deliver the same amount of dwellings but with increased greening.

Outcomes
Some of the integrated benefits from using drought resilient recycled water to deliver cool green suburbs are 
outlined below:

• Over 50% capital cost savings from using recycled water utility compared to traditional public sector delivery of 
water infrastructure in land release areas. $13,000 savings per lot with $5,000 to the community/ government and 
$8,000 to the developer4.

• All blackwater and greywater to be reused on site in new developments. Target greater reuse of recycled water to 
offset potable water in new developments to 2050. Engage with private utility providers and developers in growth 
areas to facilitate this.

• All non-potable water use in suburbs serviced with recycled water to 2050.

• Lush green suburbs with at least 40% canopy cover encouraging active healthy communities by 2028 and 
maintain and increase canopy cover to 2050.

• Increased resilience to heatwaves and water restrictions.

• Combined with stormwater capture, recycled water enables water sensitive urban design through reduced run off.

4Flow Systems, https://www.flowsystems.com.au/askus/Generic/Flow_Cost_Benefit.pdf

RECENT DEVELOPMENT IN WESTERN SYDNEY (2018)

Figure 11: Aerial view of recently developed growth area of Western Sydney highlighting road 
space and green space. (Source: Simpson+Wilson Architects 2020)

ALTERNATIVE APPROACH FOR INCREASED GREENING

Figure 12: Example alternative road, lot and green space layout to deliver significantly more 
landscape and canopy cover. (Source: Simpson+Wilson Architects 2020)
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3. Low carbon & local transport

Context
Transport makes up nearly 30% of the Hawkesbury’s emissions profile. The bulk (25%) of these transport emissions 
are driven by households car use for work and leisure activities. Only a small fraction of the emissions is caused 
by people commuting from outside the LGA to the Hawkesbury for work. A clear strategy to tackle these locally 
generated transport emissions is vital to the Hawkesbury’s pathway to lower emissions.

The average household in the Hawkesbury owns over 2.3 cars and on average travels 90 km per day using their 
car. This is double the car use of an average household in Greater Sydney. Higher car ownership and use increases 
emissions as well as the cost of living for households. An average household in the Hawkesbury currently spends 
over $4,500 per year on just fuel expenses.

Analysing transport patterns of Hawkesbury’s households prior to COVID 19, there is a high level of worker 
containment within the LGA with 44% of Hawkesbury residents travelling to work within the LGA. A further 30% of 
residents travel to adjacent LGA’s – Blacktown, Penrith and the Hills Shire for work. Over 60% of these local trips for 
work are made using a car (see Figure 13).

Limited public and active transport infrastructure and amenity are drivers of higher car ownership and use in the 
Hawkesbury. Figure 14 shows the limited public transport catchment from Richmond. Through the surveys, the 
community has expressed a desire to reduce their car use if public and active transport choices are
available.

Actions
A four-pronged approach to develop a mobility response that considers the specific context of the travel patterns 
observed in the Hawkesbury:

1. Encourage the uptake of electric vehicles
Electric vehicles provide a significant opportunity to decarbonise the transport sector. Where parking is provided it is 
considered prudent to provide the infrastructure or the capacity for Electric Vehicle Charging Points, including
appropriate charging outlets in each parking space allocated within a development (see Figure 15). This could 
begin with the provision and monitoring usage of electric vehicle charging stations in Council car parks for public 
use. Simultaneously, Council can include provision for Electric Vehicle ready infrastructure in relevant precinct 
Development Control Plans (DCP’s).

Figure 13: Place of work of the Hawkesbury’s residents. 
Source: ABS Journey To Work data

PLACE OF WORK OF THE 
HAWKESBURY’S RESIDENTS

Figure 14: 30 minute public transport catchment from Richmond

30 MINUTE PUBLIC TRANSPORT CATCHMENT - 
RICHMOND

Sustainable Development Goals
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2. Facilitate the provision of public and on-demand transport infrastructure

There is a need to increase mobility options for residents. Public transport and on-demand Mobility as a service 
option are alternatives to car use. Council can collaborate with TfNSW to develop strategic public transport links 
between residential suburbs and the employment centres within and beyond the Hawkesbury LGA. Council can 
also engage with on-demand mobility service providers to pilot services along major transport corridors within 
the LGA.

 
3. Encourage active transport

In addition to public transport, active transport links are another alternative to car use. Council can create a 
network of pedestrian and bicycle friendly streets. It is recommended that Council adopt a staged approach to 
providing active transport infrastructure.

• Conduct a trial by imposing speed restrictions in suburban streets and centres.

• Trial temporary cycle ways along key routes between residential suburbs and centres and monitor their usage 
(see Figure 16).

• Transition to more permanent bike path infrastructure if a 10% increase in bike mode split is achieved.

4. Provide and test use of electric scooters

Council can provide/facilitate electric scooters in strategic locations, specifically in the centres and test their 
usage. This action will enable the community to embrace a future of local electric transport in the Hawkesbury.

Outcomes

The 4 actions increase mobility choice for residents, reduce their transport emissions and cost of living. The 
modelled outcomes are outlined below:

• Target 15% reduction in car use across the LGA by 2028 and 30% by 2036.

• Target mode shift of public and active transport across the LGA to increase from 16% to 22% by 2028, 30% by 2036 
and 40% by 2050.

• Nearly 30% reduction relative to projected reference emissions at 2050 from Electric Vehicle (EV) uptake and 
mode shift strategies. The emission reduction impact of electric vehicles grows as the electricity grid gets greener. 
This is explained further in the technical appendix.

• $4,500 per year of household cost savings from lower transport fuel costs (note: the additional upfront cost of an 
electric vehicle is not included in this).

Figure 15: Making homes EV ready

EV CHARGING AT HOME

Figure 16: Westlink M7 shared path connects from 
Prestons to Baulkham Hills.

POP-UP CYCLEWAYS TRIALLED IN 
CITY OF SYDNEY
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4. Towards a zero-waste community

Context
A zero waste community aims to rethink waste as a resource There are three key reasons to have a focused 
approach towards waste diversion and avoidance in the Hawkesbury. This strategy builds on key options and 
recommendations identified in Council’s Draft Integrated Waste Strategy:

1. Australia in general and the Hawkesbury in particular have relatively high waste generation
Australia has one of the highest waste generation rates in the world. When benchmarked against other regions in 
the Organisation for Economic Co-operation and Development (OECD), Australians generate more waste than the 
average country in the OECD and significantly more than European and other Asia-Pacific countries (see Figure 17). 
The average household throws away $1,000 worth of edible food every year. Combined, Australians waste nearly $8 
billion of edible food5.. The waste problem trickles down to the Hawkesbury as well. Waste in 2016/17 made up 7% 
of the Hawkesbury’s community emissions. The average Hawkesbury resident generates nearly 560 kg of waste per 
person each year (including landfill, recycling & green waste), in line with the Australian average but
30% more than the average resident in Greater Sydney (see Figure 17). 

Based on waste audits conducted by Council, over 40% of the waste in the red bin, the bin destined for landfill 
disposal, is composed of food and garden organics that can be composted and diverted from landfill. Organics 
waste disposed into landfill generates methane emissions which are 25-28 times more potent than Carbon Dioxide 
as a greenhouse gas. A further 20% of the waste in the red bin can be reycled.

2. Within Council and community’s sphere of influence
Waste is one of the key areas of emissions over which Council and the Community can have a direct influence. A 
significant portion of waste emissions can be avoided through increased composting and source separation by the 
community.

3. Significant and lasting impact
Council’s Draft Integrated Waste Strategy will have a significant and lasting impact. While the impact of electricity 
efficiency and renewable strategies will decrease under a greener grid, the impact of waste strategies will be 
independent of these changes and continue to be significant in the future.

2 https://www.foodwise.com.au/foodwaste/food-waste-fast-facts/

Figure 17: Waste generation per capita – Benchmarking Hawkesbury to 
Australia and OECD Regions

2017 WASTE GENERATION – THE HAWKESBURY VS 
AUSTRALIA & OECD REGIONS

Figure 18: Composition of household red bin

COMPOSITION OF RED BIN
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Actions
Three key actions have been identified to maximise the use of the existing landfill site, engage and empower the 
community and adopt a circular economy approach to rethink waste as a resource. These actions build on the 
recommendations identified in Council’s Draft Integrated Waste Strategy.

1. Use captured bio methane
Council has traditionally taken a leadership position and embraced the challenge of managing community 
emissions through its landfill site. By capturing and flaring methane generated from organics waste buried in landfill, 
Council abated over 50 thousand tonnes of emissions until August 2020. Note that this is from the capture and 
flaring of methane accumulated from historical waste buried at the landfill site and does not simply relate to the 
waste emisssions for the baseline year.

2. Community awareness and engagement
Council’s landfill site has a limited lifespan. At the end of life, Hawkesbury Council like other councils in Greater 
Sydney may need to truck its waste to other landfill sites. This will increase the emissions associated with waste and 
can be minimised through increase diversion from landfill through increased composting and source separation by 
the community. Council-led advocacy and education programs enable the community to change its consumption 
behaviour and attitudes towards waste.

3. Infrastructure led circular economy solution for the agribusiness sector
Council is currently formulating an Integrated Draft Waste Strategy that is investigating the provision of a food and 
garden organics collection service that mandates source separation for household and major generations of food 
and garden organics waste. The waste industry is undergoing significant innovation and Council as the owner and 
operator of the waste management facility can investigate the potential to pilot these innovative practices for the 
Hawkesbury. 

Outcomes
These three actions are developed in alignment with Council’s Draft Integrated Waste Strategy and reinforce a 
collaborative approach between Council, residents and businesses to manage waste and use it as a resource.

•  100% organics diversion from landfill prior to 2028 and continue to 2050.
•  Emissions reduction of a steady 4-5% relative to reference emissions in 2028, 2036 and 2050 (see Figure 27).   
 Further detailed in technical appendix.
•  An active and engaged community taking climate action by leveraging the tools and services provided by Council.
• Reduced processing required at Council landfill site.
• Extend the lifespan of the landfill site and reduce the need to truck waste elsewhere.
• An innovative agribusiness hub leveraging the latest technology.

Figure 19: Modular organics waste 
management system using insects. 
Source: Goterra

EXAMPLE WASTE INNOVATION - MODULAR ORGANICS WASTE MANAGEMENT 
USING INSECTS
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5. Drought proof, green centres

Context
Similar to greening in the growth areas, high density areas can be subject to local climate challenges, including the 
urban heat island effect. The urban heat island is effectively the difference between the land surface temperature 
and the average air temperature. This is caused by the prevalence in cities of heat-absorbing materials such
as dark colored pavements and roofs, concrete, urban canyons trapping hot air, and a lack of shade and green 
space in dense urban environments.

Council is revitalising the Richmond, South Windsor and Windsor town centres. One of the key components of the 
project is a public domain concept plan for the centres with improved park space, more amenity, trees and cooler 
streets. 

The Hawkesbury’s vision for its town centres align well with broader state and regional objectives:

•  Greening public spaces is a Premier’s Priority.
•  The NSW Government Architect has released the Draft Greener Places Strategy detailing canopy cover targets and  
 greening strategies for Greater Sydney.
•  The Western Parkland City Liveability Program is a key commitment of the Western Sydney City Deal and enables  
 Council to develop the infrastructure required to improve the built and natural environments.

The lush public domain in the future town centres will have significant irrigation requirements. Our changing climate 
is resulting in increasingly drought-like conditions resulting in water restrictions and in turn, decreased vegetation 
and increased urban heat. The greening strategy for the centres needs to consider a drought resilient water
supply such as a recycled water scheme.

The benefits of a recycled water system go beyond just drought resilience. The recycled water can service the 
irrigation demands to deliver a cooler urban environment and lead to improved air quality and household cost 
savings for the Hawkesbury community. The integrated benefits of a recycled water system are described in  
Figure 21.

Figure 20: Governer Phillip Park, Windsor

GOVERNOR PHILLIP PARK - WINDSOR

Figure 21: Integrated 
benefits of recycled water

INTEGRATED BENEFITS OF RECYCLED WATER
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Actions
The actions aim to utilise and expand existing recycled water infrastructure enabling a drought resilient water 
supply and develop a targeted green infrastructure program in alignment to the Premier’s priority and NSW State 
government targets.

1. Utilise and expand recycled water supply
Council currently operates the South Windsor Recycled Water Scheme. The scheme has a supply capacity of 
1.8 ML per day (360 ML per year) and provides a continuous source of water for non-potable uses, particularly 
irrigation and/ or toilet flushing in over 12 sites6. They include 6 council parks and reserves, 3 schools, 1 college and 
1 sports field. This strategy aims to utilise the recycled water scheme to deliver a lush green urban outcome in the 
Hawkesbury’s town centres. Council, provided infrastructure is funded, can connect all its current and new public 
open spaces in the Windsor- South Windsor area to the recycled water scheme. If 120 ha of total green space is 
delivered in the area, its irrigation requirements can fully utilize the 360 ML per year supply capacity of the current 
South Windsor Recycled Water Scheme7. Additional greening may require expanding the recycled water capacity.

2. Targeted green infrastructure program
Council can further pursue a Green Streets Program in the Centres. This program is proposed to include:
– Premier’s priority for greener public spaces: Increase the proportion of homes in urban areas within a 10 minute   
 walk of quality green, open and public spaces by 10% by 2023.
– In line with the NSW Government Architects Draft Greener Places Design Guidelines, Canopy cover targets of
 o 15% in CBD areas.
 o 25% in medium to high density areas.
 o 40% in low density suburban areas.
– Identify priority pedestrian and activity corridors in centres.
– Identify public domain and additional street tree planting opportunities.
– Landscaping design standards for new developments to encourage green facades on key street frontages linked   
 to priority pedestrian and activity corridors, as well as minimum deep soil landscaping for redevelopment sites.
– Quantify the irrigation requirements from the proposed greening strategies and the master planning process must  
 size and locate the appropriate recycled water schemes to service the irrigation requirements.

Outcomes
The modelled outcomes of greening the town centres with drought resilient recycled water include:
•  25% canopy cover in the Richmond, Windsor and South Windsor centres.
•  Total of 120 ha of green space strategically delivered across the centres to meet the Premier’s priority - all   
 dwellings within 10 minutes of high quality public open space.
•  Irrigation requirements of all trees and green spaces serviced using recycled water.
•  100% utilisation of the South Windsor Recycled Water Scheme. • Attractive town centres with high quality   
 footpaths, furniture and landscaping. • Benefit to local businesses with more pedestrian activity, placemaking   
 and improved image to attract more residents, visitors and businesses. • Greener Town Centres with improved   
 park space with more amenity, more trees and shade, cooler streets, reduced carbon emissions and improved air  
 quality. 
•  Healthy, inclusive community with more active transport, enhanced social environments, reduced obesity and   
 improved mental health.

3 Hawkesbury City Council South Windsor Recycled Water Scheme 
https://www.hawkesbury.nsw.gov.au/__data/assets/pdf_file/0011/39386/
South-Windsor-Recycled-Water-Scheme-2013-June.pdf

4 Based on Sydney Waters best practice design guidelines for open 
space management, https://www.sydneywater.com.au/web/groups/
publicwebcontent/documents/document/zgrf/mdq1/~edisp/
dd_045253.pdf

Figure 22: Hawkesbury City Council, Revitalising our Town Centres of Richmond, South 
Windsor and Windsor.

REVISTALISING OUR TOWNCENTRES
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6. Council leading by example

Context
In response to the Climate Emergency, Council is committed to becoming a net zero emissions organisation by 
2050, if not sooner.

Council’s operations contribute to 3% of the Hawkesbury’s total emissions and 1% of the Hawkesbury’s Sydney 
Water use. Notwithstading Council’s contribution, its leadership on sustainability is critical to aiding our community 
to achieve net zero emissions. Emission and resource efficiency strategies will not only provide economic benefits 
to Council (through cost savings), but importantly create awareness and inspire action in the local community and 
stakeholders.

We have established a baseline year of FY16/17 to monitor progress going forwards. However, Council has also 
historically displayed leadership in sustainability. The Hawkesbury’s population has grown by 6% between FY08 and 
FY17 and Council has proportionally increased its services (sewer pumps, waste management, etc.) to cater to
the growing population. Despite this, Council has decreased its emissions by over 20% primarily by reducing 
electricity use in its buildings and assets (see shaded portion of Figure 23).

The released in FY16/17 outlined an aspiration to achieve net zero emissions across the community through a 
combination of including:
• Under the Hawkesbury City Solar program, Council has installed 2,776 solar panels with 764kW across 12 Council 
facilities and saving 800 tonnes carbon dioxide equivalent (CO2e) emissions per year.

• Changed street lighting to LED street lights saving more than 3,260 tonnes CO2e emissions over the next 20 
years.

• Installation of LED lighting in Council facilities.
• While not reflected in Council’s emissions yet, Council has entered a Power purchase agreement that ensures 
90% of its electricity use is from renewable energy.

• Council has also been working on its recycled water management which, during the recent drought, allowed 
Council to offer the ‘Baling for our Backyard’ initiative. Bales of Lucerne were offered to local farmers at a 
discounted rate. The bales were grown using recycled water from Council’s McGraths Hill Waste Water Treatment 
Facility.

• Council has expanded the number of methane capture wells across the landfill site since 2014 to capture and 
combust over 8.6 million cubic metres of landfill gas and abating over 57 thousand tonnes of CO2-e.

Figure 23: Historical emission reduction of Hawkesbury City Council operations

HAWKESBURY COUNCIL OPERATIONS – HISTORICAL EMISSIONS

Note: Methane flaring emissions from the landfill site has been excluded in this analysis. Methane capture and flaring from the 
landfill site is considered as an emissions abatement strategy for the community’s waste emissions

Sustainable Development Goals
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Actions
4 key actions have been identified to further reduce Council’s operational emissions and water use while also 
facilitating the 5 other strategies benefting the community:

1. Continuing efficiency upgrades and solar PV installations. Council is:
• Installing solar PV on council owned facilities.
• Streetlighting replacement program to deliver an additional 338 tonnes of CO2-e reduction per year.
• Testing the feasibility of energy and water efficiency upgrades in its assets.
• Target NABERS 5.5 star Energy & 4 Star Water rating across new assets.

2. Expand recycled water utilisation and capacity as required
• Work towards connecting new and existing council public open space areas to the South Windsor recycled  
 water scheme.

3. Community financing for small scale solar PV uptake
• Facilitate the uptake of solar PV in the region by providing loans to building owners and recovering them 

through council rates. The Environmental Upgrade Agreement (EUA) legislation already enables Council to do 
this. However, the legislation currently only supports improving the environmental performance of commercial 
buildings. Council can collaborate with other local governments and the State Government to extend the EUA 
legislation for households.

• Collaborate with local clubs to create community grants program directed towards small scale solar PV uptake.

4. Transition to an all-electric Council fleet
• Fleet emissions make up over 15% of Council’s total emissions. A steady transition of the Council fleet to electric 

vehicles will significantly reduce Council’s emissions footprint.
• The associated EV charging stations in Council car parks can be shared with the community and aligns with the 

Low Carbon & Low Transport strategy.

5. Enhance Waste Services
• Council work towards an expression of interest for an Energy from Waste project as per the existing Draft 

Integrated Waste strategy.
• Advanced composting of FOGO, which may have agricultural applications.
• Council can consider an expansion of kerbside service and stream seperation.

Outcomes
•  Aim to achieve Net Zero Emissions across Council Operations by 2030.
•  Council fleet transitioned to electric vehicles
•  Electric vehicle charging infrastructure to be shared with the community to facilitate uptake of electric vehicles  
 across the community (Strategy 3).
•  100% utilisation of Council’s recycled water facility to irrigate public open spaces areas in the Centres.
•  100% organics divserion from Council landfill site.

Figure 24: Hawkesbury Council Operations - Future emission reduction opportunities

HAWKESBURY COUNCIL OPERATIONS – PATHWAY TO NET ZERO EMISSIONS

Note: Methane flaring emissions from the landfill site has been excluded in this analysis. Methane capture and flaring from the landfill site 
is considered as an emissions abatement strategy for the community’s waste emissions. Council can release an expression of interest to 
assess further uses for the methane captured at the landfill site.
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Our action plan to get there
This section informs the development of strategies that drive emission reduction and resource efficiency across 
the Hawkesbury community and council operations. While this is not an implementation plan, the following table 
outlines key actions and next steps to support the delivery of the 6 key strategies using practical approaches to 
reduce emissions and water use and appropriate tools and policies available for Council to take forward. The 
implementation scope and timeline of these actions are dependent on financial considerations including their 
business case, resourcing and budgets available. A monitoring system can help Council track the impact of various 
actions and refine the strategy as necessary. The monitoring platform can include an annual reporting framework 
aligned with the Global Protocol for Community-Scale Greenhouse Gas Emission Inventories BASIC Standard.

These actions will require collaboration and coordination across Council, partners in the Western Sydney Regional 
Organisation of Councils (WSROC), residents, business and state government agencies. The actions below are 
structured so Council can take on one of 5 roles in the implementation process:

1. Manager/Leader 

Council manages, leads, delivers and communicates commitment, progress and outcomes

2. Critical Partner

 Council is an informed critical partner in the delivery of a project with mutual benefits for the partners

3. Advocate

 Council develops an informed position and influences others who have the re-sponsibility to make the decision 
and act

4. Supporter

 Where a project is initiated externally to Council, Council provides low level assistance to enable the project to be 
realised

5. Facilitator

 Council makes it easier, and builds the capacity of others to deliver

Actions have been prioritised to be undertaken under three timeframes:

• Short (0-2 years)

• Medium (2-5 years)

• Long (5-10 years)

The ongoing effectiveness of the action plan to reduce carbon emissions and water use must be measured and 
tracked against overarching targets. The analysis outlined in the technical appendix supports Hawkesbury City 
Council adopting the following targets across emissions and water use:

Council Operations

• Net Zero Emissions by 2030 or earlier

• No net increase in potable water use (Sydney Water Mains)

• All non-potable water demand to be serviced using recycled water

The Community

• 25% reduction in emissions relative to FY2016/17 baseline by 2028 or sooner

• 60% reduction in emissions relative to FY2016/17 baseline by 2036 or sooner

• Net Zero Emissions by 2050 or sooner through strategies and carbon offsets

• No net increase in water use relative to FY2016/17 baseline by 2028

• Under 5% increase in water use relative to FY2016/17 baseline by 2036

• Under 25% increase in water use relative to FY2016/17 baseline by 2050

These actions and their impact towards delivering the target will be monitored. Council will continue to:

• Monitor Council operational usage of water, electricity, fuel, gas usage and methane flaring via our utilities data   
 platform

• Utilise the Resilient Sydney CCAP Tool to monitor community emissions for electricity, transport, water and waste

A proposed monitoring and reporting framework is detailed further in Appendix B.
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Strategy Action  Council Role Timeframe

1.  A more resilient & 
 renewable powered grid

Council
• Investigate the feasibility and resourcing of 

the Environmental Upgrade Agreement (EUA) 
Legislation to encourage building upgrades 
and solar PV installations in the non-residential 
sector.

• Collaborate with other councils via the Planning 
Partnerships  and DPIE to potentially expand 
the EUA legislation to residential dwellings, if 
feasible

• Apply a targeted approach by pursing large 
asset holders including schools, industrial sites, 
etc.

• Collaborate with local clubs to create a 
community grants program directed towards 
small scale solar PV uptake.

• Collaborate with Endeavour Energy to enable 
an electricity grid with appropriate grid storage 
to manage the amount of potential exported 
renewable electricity as well as EV uptake 
proposed across the LGA. The timing of this 
strategy should align with Action 6 and Action 
13.

Community
• Installation of solar systems on residential, 

commercial and retail buildings

Facilitator • Medium

Facilitator • Ongoing

2. Greener suburbs &  
better design

Council
• Implement tree planting across Windsor, 

South Windsor and Richmond- Town centre 
revialistation

• Develop an Urban Forest Strategy
• Include urban heat provisions within Local 

Environmental Plan (LEP), Development Control 
Plan (DCP) updates

• Liaise with Department of Planning Industry 
and Environment to advocate they continue 
mapping canopy cover across metropolitan 
sydney and provide an update to the 2016 
canopy cover data supplied

• Collaborate with other Local Governments via 
the Planning Partnership to advocate that DPIE 
update BASIX targets

• Develop urban cooling design guidelines for 
centres and villages, including Clarendon

• Engage with the outcomes of the WSROC Cool 
Suburbs tool as a potential mechanism for use 
by Council and the development industry

• NABERS 6-star base building Energy 
Commitment Agreement for commercial and 
retail buildings. 

• 30% of available roof space in all new buildings 
particularly industrial sites used for solar PV.

• 80% of non-potable water demand in industrial 
buildings met using non-potable sources.

• Review LEP/DCP for incorporation as either 
madated requirements or through incentives, 
such as Voluntary Planning Agreements (VPA)

Critical Partner/ 
Manager/ Leader/ 
advocate

Council
• Short

• Medium
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Deliver increased BASIX targets through 
incentives, such as Voluntary Planning 
Agreements, if BASIX targets are not 
increased

• Educate the community on sustainable 
building design principles, water and 
energy efficiency measures and the 
importance of tree’s within the landscape, 
and encourage tree planting on private 
property

Community
• Tree planting on private property
• Incorporate sustainable design principals, 

energy and water efficiency measures in 
new builds and when renovating

Critical Partner/ 
Manager/ Leader/ 
advocate

• Ongoing

Community
• Ongoing

3. Low Carbon & Local 
Transport

Council
• Continue to liaise with WSROC Council’s in the 

development of a Regional EV Roadmap
• Amend LEP/DCP to mandate EV charging 

outlets and infrastructure

• Develop a car share policy and engage with car 
share providers to size and locate a fleet of car 
share vehicles in the Hawkesbury town centres

• Engage with Endeavour to discuss the expected 
growth in Electric Vehicles and provision of 
necessary electricity infrastructure requirements

• Collaborate with TfNSW and electric bike 
providers to pilot electric bike infrastructure in 
Hawkesbury’s centres.

• Incorporate, where feasible, the provision of EV 
charging infrastructure as part of the Liveability 
program

• Collaborate with TfNSW to improve public 
transport services in the region.

• Identifying streets as public spaces and shared 
uses across pedestrians, cyclists and vehicles, 
where possible through the master planning of 
town centres and villages  

Manager/ Leader/ 
Critical Partner/ 
advocate

Council
• Short

• Medium

Strategy Action  Council Role Timeframe

4. Towards a Zero- Waste 
Community

Council
• Implementation of the actions within the 

Hawkesbury City Council Draft Intergrated 
Waste Strategy

• Engage with WSROC to pursue further waste 
innovation strategies that leverage the methane 
capture systems in place including Waste to 
Energy.

Manager/ Leader Council
• Medium
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Council
• Investigaste the feasibility of expanding 

utilisation of Council owned South Windsor 
Recycled Water Scheme to service irrigation 
demands of green spaces.

• Where possible, expand utilisation of Council 
owned recycled water facilities to service 
irrigation demands of green spaces.

• Engage with DPIE regarding the growth area 
State Environmental Planning Policy (SEPP) to 
facilitate recycled water in new development

• Engage with recycled water infrastructure 
providers to service public open space and 
council irrigation demands. 

• Engage with Sydney Water and private 
sector providers to determine feasibility and 
intensions for recycled water in major project 
areas across the LGA.

Manager/ Leader/ 
Critical Partner

Council
• Medium

• Long

6. Council leading by  
example

• Continue to assess and maximise solar PV 
installations on Council assets

• Transition Council plant/ equipment, eg 
mowers/ blowers, to electric and battery 
operated, where feasible

• Transition Council fleet to electric vehicles 
and share EV charging infrastructure with 
community if feasible

• Ensure energy and water efficiency and 
sustainable design principles are applied to new 
council commercial assets, where feasible

• Perform energy & water efficiency upgrades 
to exisiting council assets, when upgrades are 
scheduled, where feasible

Manager/ Leader Council
• Short

• Medium

5. Drought resilient, green 
centres

Strategy Action  Council Role Timeframe

• Ongoing

• Implementation of education and behaviour 
change programs for Council staff and the 
community.

5. All Strategies Manager/ Leader Council
• Ongoing
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Appendix A- Unitied Nations  
Sustainable Development Goals 
In September 2015 Australia joined 193 leaders and Ministers across the globe to welcome and endorse the 2030 
Agenda for Sustainable Development, and actively participated in discussions to design the 2030 Agenda. The 2030 
Agenda for Sustainable Development is made up of 17 Sustainable Development Goals (SDG’s).

‘The Sustainable Development Goals are a call to action by all countries- poor, rich and middle-income- to promote 
prosperity while protecting the planet. They recognise that ending poverty must go hand-in-hand with strategies that 
build economic growth that address a range of social needs including education, health, social protection, and job 
opportunities, while tackling climate change and environmental protection’.  
https://www.un.org/sustainabledevelopment/
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Appendix B - Exploring Pathways to 
Zero Emissions Hawkesbury

Overview & approach

To develop a pathway to a Zero Emissions Hawkesbury, we workshopped a combination of different policy and 
strategy interventions with Council and community groups. The analysis established a reference scenario and 
quantified the impact of various strategies against this reference scenario at 2028, 2036 and 2050.

1. Reference Scenario  
The reference scenario approximates a business as usual reference case where the resource consumption and 
emissions impact in the future if all the projected new growth in Hawkesbury performed at similar levels to the 
existing built form in the LGA. The scenario:

• Incorporates growth in dwellings and jobs to 2028, 2036 and 2050.

• Applies current energy consumption, water use, transport patterns and waste generation intensities (e.g. kWh per 
detached dwelling or kWh per industrial job) to this dwelling and job growth.

• Applies FY 2016-17 greenhouse gas emission factors (e.g. kgCO2-e per kWh) unless otherwise stated.

2. Model Scenario 
This scenario explores the implications of different policy and strategy interventions on emissions and water 
reductions in Hawkesbury. The scenario:

• Models the impact of strategies that affect new development, transport, waste as well as retrofits for existing 
development (see Appendix for details assumptions) at 2028, 2036 and 2050.

• Considers changes in the emissions intensity of the electricity grid under recent projections by the Australian 
Energy Market Operator (AEMO) in its Integrated System Plan (see Figure 25).

Figure 25: Electricity emissions factor changes over time. The Central scenario has been modelled in this study. Source: Kinesis analysis of 
AEMO ISP 2020 (draft)

AEMO PROJECTIONS FOR DECARBONISATION OF THE GRID

AEMO has modelled a number of scenarios to describe the transition of the electricity grid as coal power stations reach the end of their 
lifetime and new power sources including large scale renewable energy comes on board. This study has used the impacts of the Central 
change scenario simulating a transition determined by market forces and current federal and state government policies.



DRAFT NET ZERO EMISSIONS + WATER EFFICIENCY STRATEGY | 31

Emission Reduction Pathway Analysis
Under the Reference Scenario, emissions across the Hawkesbury LGA are expected to grow by 63% to an additional 
1,264 thousand tonnes CO2-e per year.

Kinesis analysed the impact of policy and strategy interventions incorporating recent projections for the electricity 
grid by the Australian Energy Market Operator (AEMO) in its Integrated System Plan (ISP), (Figure 25).

This scenario shows a significant shift in emissions from strategic interventions in the short, mid and long term to 
2050. While there is no silver bullet to emission reduction, especially when it is considered through a temporal lens, 
a combination of strategies can direct Hawkesbury towards zero emissions.

• Greener Grid – As the electricity grid transitions to have a higher renewable generation mix, it is expected to 
deliver increasing emissions reduction across the LGA. In 2028, a greener grid will deliver a 13% emission reduction 
and 58% by 2050. The transition of the grid supports significant opportunities in the electrification of energy and 
transport in future years.

• Building efficiency measures - policies that impact the environmental performance of new development (such 
as BASIX or the National Construction Code) and retrofitting existing buildings with increased energy efficiency will 
have a significant impact in the short term but provide diminishing emission reductions as the grid gets greener. At 
2028, building efficiency measures can reduce emissions by 10%.

• Renewables – Renewable penetration is captured to a certain degree in the greener grid as well as new 
building standards. Retrofitting renewables in existing buildings will have a significant impact in the short term and 
diminishing emissions impact as the grid gets greener. In the short term, community renewables can provide a 11% 
reduction in emissions.

• Transport – Electrification of transport will have a significant emissions reduction impact as the grid gets greener 
providing nearly 25% emissions reduction by 2050. Additional transport interventions and infrastructure that facilitate 
a mode shift from car use to increased public transport usage, walking/cycling is expected to reduce emissions by 
1-2% each year.

• Waste – Increased diversion of waste from landfill will have a lasting impact independent of the transition of the 
electricity grid. Waste diversion is expected to reduce emissions by 4% by 2050.

• Carbon sequestration – The federal government’s Technology Investment Roadmap8 has identified carbon 
sequestration in agricultural land as a key priority for a low emissions future. Offsets created by soil carbon projects 
can provide a valuable additional revenue stream for farmers but are estimated to provide under 1% reduction in 
emissions across the Hawkesbury.

Kinesis’ technical analysis suggests that with AEMO’s predicted generation mix in 2050, the reduction opportunities 
can cumulatively achieve 88% reduction in emissions across Hawkesbury relative to the Reference Scenario in 
2050 or 80% reduction relative to FY2016/17 baseline. Net Zero Emissions can be achieved through carbon offsets.

Figure 26: Hawkesbury community emission reduction trajectory. The grey area shows modelled emissions each year following 
reductions from various strategies represented by the different colours.

HAWKESBURY COMMUNITY EMISSION REDUCTION TRAJECTORY

5 Australian Government, Technology Investment Roadmap, https://www.industry.gov.au/sites/default/files/September%20
2020/document/first-low-emissions-technology-statement-2020.pdf
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Water Reduction Pathway Analysis
Under the Reference Scenario, without any intervention, water use across the Hawkesbury LGA is expected to grow 
with new development. By 2050, water use is expected to be 55% higher than 2016/17 levels amounting to an 
additional 4 gigalitres per year.
A range of water consumption reduction opportunities were tested to analyse to what degree end use efficiency 
and water reuse can move Hawkesbury towards a low water, drought resilient future (see Figure 28 and Figure 29). 
This analysis found:

• New development - improved performance standards for new residential buildings and new non-residential 
buildings is expected to reduce water consumption by 14%.

• Existing development - behavioural change including retrofits and refurbishments (water efficiency measures) is 
expected to reduce water use by 4%.

• Water reuse - for non-potable purposes in all new dwellings and industrial sites, which encompasses rainwater 
and recycled water is expected to reduce water demand by 6%.

• Additional greening – 5-10% increase in the canopy cover in the Centres, consistent with the targets set by NSW 
Government Architects Draft Greener Places Guidelines. It should be noted that canopy cover targets will vary 
across the LGA based on density. As the LGA develops, achieving this target would require existing canopy to be 
retained and expanded where possible, particularly in Council owned land, road reserves and existing developed 
areas. A high-level estimate suggests that the additional canopy cover could increase future water demands by 19%.

• Recycled water – required to meet this additional canopy cover and greening.

New building standards and delivering recycled water to service non-potable end uses such as irrigation, toilets and 
laundry will provide the largest reductions in potable water use. Combined, these strategies have the potential to 
reduce the reference water consumption by nearly 20%. These two strategies will increase the drought resilience of
Hawkesbury’s community. Water efficient buildings sets up the community to practice water conservation and 
recycled water provides a reliable source of water that can be used for non-potable purposes during times of 
drought.

Figure 28: Hawkesbury water trajectory. The grey area shows modelled water use each year 
following reductions from various strategies represented by the different colours.

Figure 29: Estimated water reduction potential for Hawkesbury Community at 2050

HAWKESBURY COMMUNITY WATER REDUCTION AT 2050

HAWKESBURY COMMUNITY WATER USE TRAJECTORY
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Developing science-based targets

The Hawkesbury’s emissions target must be science based and respond to the global climate challenge we face. 
Under the Paris Agreement, most countries, including Australia, have agreed to limit warming at 1.5°C or “well 
below” 2°C above pre-industrial levels. The implications of this agreement in terms of global emissions targets have 
been defined by the International Panel on Climate Change (IPCC) in its Special Report (SR) 15.

In 2018, the International Panel on Climate Change (IPCC) SR15 (Special Report), also known as “Global Warming 
of 1.5 Degree” report, released updated emission reduction pathways required to limit warming to 1.5°C. This report 
outlines several key findings for policy makers:

• Limiting global warming requires limiting total cumulative global human-induced emissions since the preindustrial 
period, that is, staying within a total carbon budget. Globally, the carbon budget is being depleted at a rate of 42 Gt 
CO2 per year.
• Faster carbon reductions result in higher probability of limiting global heating to 1.5°C. To have a 66% chance of 
staying below 1.5°C, the report estimates the remaining global carbon budget of 420 GtCO2 (or approximately 10 
years of current emissions). To have a 50% chance of staying below 1.5°C, the report estimates approximately 14 
years of current emissions.
• Emissions globally will need to be reduced to zero by 2050 but if the date of reaching net-zero emissions is 
brought forward to 2040 the chance of limiting warming to 1.5˚C is considerably higher.

If the findings of this report are applied to cities or Council areas, this effectively means establishing a carbon budget 
of approximately 10 years of the 2017 emissions and working towards reducing these emissions as quickly as 
possible to stay within this carbon budget. As can be seen above, meeting the Paris Agreement objective of
keeping global heating to below 1.5°C requires more than achieving just emissions reduction, it requires staying 
within the carbon budget. The faster the rate of emission reduction, the higher the chance of preventing further 
global warming.

Implications for the Hawkesbury
Based on the IPCC SR 15 findings, the Hawkesbury’s carbon budget to do its fair share towards limiting global 
warming to 1.5 degrees Celsius is equivalent to approximately 10 years of its 2017 emissions. That is, the 
Hawkesbury’s carbon budget is approximately 7,770 thousand tonnes CO2-e. Figure 6 shows the cumulative 
emissions that the Hawkesbury is expected to produce from 2017 to 2036 under the reference (BAU)
scenario and the modelled emissions pathways through policy and technology interventions.

We are expected to overshoot the carbon budget at different times under the reference scenario and the modelled 
scenario. We will exceed the carbon budget at 2026 under the Reference scenario and at 2028 under the modelled 
pathway. This shows two things:

• A faster rate of emissions reductions increases our ability to meet the carbon budget and do our fair share towards 
limiting warming to 1.5 degrees Celsius. This in turn highlights the importance of Council led action in the short 
term.
• Even after pursuing the recommended strategies, the modelled scenario will overshoot the carbon budget at 2028 
and exceed the carbon budget by 6,850 tonnes of CO2e by 2050. Meeting the carbon budget will require pursuing 
the identified strategies as well as
carbon offsets.

Figure 30: The Hawkesbury’s cumulative emissions vs. the 1.5 degree Carbon Budget estimated as per the IPCC SR15 report.

THE HAWKESBURY CUMULATIVE EMISSIONS & CARBON BUDGET



DRAFT NET ZERO EMISSIONS + WATER EFFICIENCY STRATEGY | 35

Setting emissions and water targets

The progress along any roadmap to carbon emissions and water reductions must be measured and tracked against 
an overarching target.

The technical analysis outlined in this appendix highlighted potential reduction pathways. This analysis was 
presented and workshopped with Council staff and Councillors to:

• Identify high impact opportunities for the Hawkesbury

• Identify feasible mechanisms within Council’s sphere of influence

• Consider appropriate emissions and water use targets for the Hawkesbury.

From these discussions, the following targets can be considered for Council Operations and Community:

Council Operations
• Net Zero Emissions by 2030 or earlier

• No net increase in potable water use (Sydney Water Mains)

• All non-potable water demand to be serviced using recycled water

The Community
• 25% reduction in emissions relative to FY2016/17 baseline by 2028 or sooner

• 60% reduction in emissions relative to FY2016/17 baseline by 2036 or sooner

• Net Zero Emissions by 2050 or sooner through strategies and carbon offsets

• No net increase in water use relative to FY2016/17 baseline by 2028

• Under 5% increase in water use relative to FY2016/17 baseline by 2036

• Under 25% increase in water use relative to FY2016/17 baseline by 2050

These aspirational targets are achievable by the Hawkesbury given the following:

1. The discussions with Councillors and the Community members suggests an appetite for increased sustainability in 
the community.

2. Council’s continued leadership in sustainable operations can drive a targeted approach towards increased 
sustainability in the community.

3. The analysis indicates that interventions at the federal and state level will drive significant emissions reduction at 
the Hawkesbury.
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Appendix C - Monitoring 
Performance
While the sustainability and infrastructure strategies outlined in this report are designed with resilience and 
adaptation in mind, the expected outcomes will vary through changes in a number of factors including dwelling, 
population and job growth projections, federal, state and regional changes in electricity infrastructure and market 
responses from utility providers including Endeavour Energy (recently trialling a large scale battery in Western 
Sydney).

As a result, it will be important for Council to identify performance metrics, relevant targets and monitor both the 
community’s response to these targets, as well as the performance of Council’s programs on the ground.

To enable Council to respond to this data and adapt through the planning and implementation phases of the 
strategy, we recommend the establishment of a monitoring platform to help Council capture this data and track 
the impact of the its actions. This will enable Council to respond to this data and adapt through the planning 
and implementation phases of the strategy. Any monitoring platform should also enable Council to report as per 
standard frameworks including the Global Protocol for Community-Scale Greenhouse Gas Emission Inventories 
(GPC) and Climate Active for Council’s operational emissions. The frequency of reporting would depend on the 
need to report following successful programs/ actions and resourcing available.

In addition, while this report focuses 
on energy and water performance 
outcomes, broader social and economic 
benefits could be tracked in order to 
understand and validate the broader 
benefits of environmental performance 
outcomes, including car ownership, 
travel patterns and pedestrian activity.

Based on the outcomes outlined in 
this report, the following key metrics 
have been identified for tracking and 
monitoring by Council (see Table right). 
These metrics provide the key indicators 
for whether or not the recommendations 
in this report are being delivered and the 
expected outcomes are being achieved.

Further refinement of these metrics 
should be determined as policies and 
programs are established.

DRAFT METRICS
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