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The Institute for 

Sustainable Futures (ISF) 

is an interdisciplinary 

research and consulting organisation at the 

University of Technology Sydney. ISF has been 

setting global benchmarks since 1997 in helping 

governments, organisations, businesses and 

communities achieve change towards sustainable 

futures. We utilise a unique combination of skills 

and perspectives to offer long term sustainable 

solutions that protect and enhance the 

environment, human wellbeing and social equity. 

 NSW Circular is a unique 

cross-sector innovation 

network set up to 

accelerate the pace of 

change towards a circular economy. Funded by 

the NSW Office of the Chief Scientist & Engineers 

and hosted by the University of New South Wales, 

we empower government, industry and people to 

transition to a circular economy through impactful 

research and collaborations. 

 

 

Sydney Water is Australiaôs 

largest water utility, providing 

water, wastewater, recycled 

water and some stormwater services to Greater 

Sydney. For 130 years Sydney Water has proudly 

delivered the water resources and infrastructure to 

look after our customers, city and environment. 

Weôre continuing this legacy by planning for a new 

city in the greenfield area of the Western Parkland 

City and embracing circular economy practices to 

create value for our customers and communities. 
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Executive Summary 

Executive Summary 

The Western Parkland City is the largest growth area in NSW and is expected 

to become an economic powerhouse with direct access to the 24-hour 

Western Sydney International Airport. More than $20 billion of investments 

are currently planned with globally competitive industries creating 200,000 

new jobs over the next 20 years. It has been estimated that 1.5 million more 

people will be living west of Parramatta by 2036 with more than 184,500 new 

dwellings.  

This growth will generate waste, including organic waste such as food waste 

and fats, oil, and greases, needing infrastructure for collection and 

management. This presents a unique opportunity to manage organic waste to 

capture energy and nutrients in line with circular economy principles.  

Background 

Most organic waste in Australia (more than 80%) is disposed to landfill. Once 

there it decomposes to form methane, a potent greenhouse gas1. Strategies 

at all government levels are aimed at diverting organic waste from landfills 

and creating a pathway to zero greenhouse gas emissions.  

Anaerobic digestion is an alternative treatment for organic waste streams and 

is one of the technologies identified to achieve emission reduction and waste 

management aims. The NSW Waste and Sustainable Material Strategy 2041 

identified that by 2030 anaerobic digestors are needed to process 260,000 

tonnes of organic waste per year in the Greater Sydney area. 

Anaerobic digestion produces biogas (a mixture of methane and carbon 

dioxide), which is purified and used to generate electricity, as a transport fuel 

or as a replacement for natural gas. Anaerobic digestion also produces 

biosolids which contain valuable nutrients (nitrogen, phosphorous, and 

potassium) and other materials of value (copper and zinc). 

 

1 Less than one in five landfills capture and use the methane 

The Upper Creek Advanced Water Recycling Centre  

Sydney Water is planning to build an advanced water recycling centre 

(AWRC) at Kemps Creek for the predicted population and economic growth in 

Western Sydney Parkland City. The AWRC will treat wastewater from homes 

and businesses, producing recycled water with a range of beneficial uses. 

The treatment will include anaerobic digestion of the sewage sludge to create 

biogas for energy and biosolids rich with nutrients for agricultural application. 

Anaerobic digestors can be used to process other organic wastes, such as 

food waste or fats, oils, and greases. The process may be stand-alone, or 

these wastes may be co-digested with sewage. Co-digestion has been 

successfully adopted internationally to create circular economy precinct 

solutions and biorefinery hubs. 

This study  

This study looked at economic, environmental, and other benefits that the 

AWRC could unlock by co-digestion of sewage with organic waste from the 

Western Parkland City.  Impacts cover the construction and operational 

phases of the AWRC, including food waste collection and transportation.  

To assess the immediate opportunity five co-digestion scenarios plus a 

baseline (digestion of sewage only) were modelled for 2026-2036. The 

scenarios looked at adding to sewage food waste from residential multiple unit 

dwellings, commercial food waste, fats oils and greases (FOG) and combined 

food waste with FOG. The study also estimated the potential if co-digestion is 

extended to include the other three wastewater treatment plants in the 

Western Parkland City area as that AWRC can only accept up to 27% of food 

waste generated2.   

The economic impact analysis considered the direct, indirect, and induced 

impacts of constructing and operating the AWRC to include co-digestion. Due 

2 Includes food waste from multiple unit dwellings, commercial premises and the airport. 
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to the so-called óeconomic multiplier effectô, direct impacts of the AWRC lead 

to knock-on effects throughout the wider economy, where additional benefits 

are generated indirectly by the increase in production by other industries.3 

The organic waste resource 

From 2026 to 2036, approximately 1.5 million tonnes of residential food waste 

will be generated in the Western Parkland City. An additional 0.7 million 

tonnes of food waste will be generated in the commercial sector, with 

significant quantities at the new Western Sydney International Airport. While 

some of the residential food waste can be collected with garden waste for 

composting, the greater opportunity for food waste is in capturing energy and 

nutrients through anaerobic digestion.  

To take advantage of co-digestion of food waste, a new source separated 

food waste collection service would be needed. Due to the small amount of 

food waste created per household each week (about 4.8 kilograms), a 

combined food organics plus garden organics service is generally suggested 

for single unit dwellings. However, combined food and garden waste is not 

well suited to anaerobic digestion.  Multiple unit dwellings, by contrast, are 

grouped together making collection more economical. Introduction of the new 

separate food waste collection service for multiple unit dwellings in Western 

Parkland City would cost $1.4 million and create 45 new jobs.  

Benefits from co-digestion at the AWRC  

The study found that the AWRC could process up to 30,000 tonnes of organic 

waste per year by 2030, with the biogas used to generate electricity, with 

benefits for jobs, emissions, and the wider economy.  Benefits included: 

¶ Direct jobs: up to 100 additional direct jobs would be created for two 
years during the construction phase; collection of food waste creates the 
most ongoing jobs (up to 75 direct jobs) 

 

3 óDirectô effects refer to the immediate impacts that would result from the initial investments. 

For example, in the construction phase, these result from extra construction to make the 

AWRC able to handle the additional food waste streams. óIndirect effectsô refers to the flow-

¶ Electricity: the co-digestion process could generate enough electricity to 
power an extra 10,000 ï 20,000 homes.  

¶ The savings: electricity generation would save between $6-$13 million by 
2036 (including use at the AWRC, exports to the grid, and certificate 
sales), and biosolids could bring in up to $2.8 million annually by 2036. 

¶ Emissions: diverting food waste to the AWRC would avoid approximately 
15% of greenhouse gas emissions compared to sending the wastes to 
landfill (19,000 tonnes per year).  

¶ The wider economy - the construction phase:  would last for two years 
and in both years lead to a direct investment of $22.8 M, with $38.8 M of 
value added to the economy. 138 direct construction jobs would stimulate 
a further 254 jobs in the overall economy for both construction years.  

¶ The wider economy - the operational phase:  would give total value 
added of $10 M per year ($3.8 M in direct plant operations, $4.7 M 
indirectly along the supply chain, and a further $1.6 M through consumer 
goods and service industries). For every 3 direct workers employed to 
operate the plant, there are an additional 6 jobs created in the wider 
economy across a variety of industry sectors.  

Benefits of extending co-digestion to the Western Sydney Parkland City 

Extending co-digestion to the rest of Western Sydney Parkland City4 could 

divert up to 165,000 tonnes of organic waste from landfill per year by 2036. 

This would create up to 300 ongoing direct jobs, and by 2036 would save $40 

million from electricity generation each year, with a further $14.4 million in 

revenue from biosolids production. The co-digestion process could generate 

enough electricity to power an extra 120,000 homes by 2036 and reduce 

emissions annually by 70,000 tonnes per year, with cumulative emissions 

savings of 651,000 tonnes by 2036. In the wider economy, there would be 

$155 million of value added for each construction year, and $40 million of 

value added in each year of operation. 

on effects to suppliers. óInduced effectsô refers to the impact that would result from the 

additional wages from the direct and indirect jobs being spent in the wider economy. 

 
4 By also co-digesting organic waste at the Riverstone, St Maryôs, and Liverpool WWTPs 
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