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Water, Solid Waste and the Circular Economy
• 10 million ENA city dwellers consume about 2,000,000 tons of clean water daily, 

discharge 1,600,000 tons of sewage carrying about 16,000 tons of wet sludge and bin 
10,000 tons of garbage

• Uncollected solid waste blocks sewers and drains, pollutes rivers and groundwater

• Landfill dumping shares many of these impacts, is unsustainable for megacities and 
extracts little or no value from the material collected 

• Circularity prevents accumulating urban waste impacting the water cycle (and both 
urban and rural life)

• Combining solid and liquid waste processing has efficiency and synergy value

• Using processed organic waste and treated effluent to reclaim and rebuild damaged 
urban land and grow grow non-food crops commercially has greater circularity and 
carbon-capture value than incineration
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Circularity implies extracting value from waste
• Mixing sewage sludge with the 

organic  solids for anaerobic 
digestion improves gas yield

• Treated sewage effluent is good 
value process water for solid 
waste processing

• Treated sewage effluent and 
composted organic waste can 
help to grow saleable non-food 
crops

• Fibre, plastics and paper can be 
recycled as low-cost feed-stock or as  
refuse derived fuel (RDF)

• Metals and can be recovered and 
recycled almost indefinitely

• Tyres, batteries, electronics waste, 
white goods, etc. need special 
treatment

• Construction waste can often be 
processed for re-use

Putting sewage and solid waste treatment together far from 
housing reduces costs and adds value 



Co-Location Synergy Gains

• More efficient land use than dispersed units

• Minimizes environmentally impacted buffer zone and screening

• Mixing sewage sludge with organic MSW improves C/N ratio to  increase 
Anaerobic Digester Biogas yield

• On-site treatment of leachates and contaminated MSW handling and 
treatment process water

• Treated  sewage effluent provides abundant MSW processing water 

• Composted digestate and fibrous MSW can be used to: 
• Improve and grow profitable industrial crops on contaminated or barren land (enriched 

with P and N from effluent) or 
• Use as RDF in on-site Waste-to-Energy (WtE) boilers



Rare Co-location examples from Dubai and Singapore

Dubai Warsan STP and WtE

• Both located at a former landfill
• STP treats 325 MLD of sewage (about 

1/3 of the Dubai total)
• On-site biogas provides 50% of the 

STP’s energy, sludge is pelletised as 
fertiliser

• The WtE plant processes 5,666 T/d of 
MSW to generate up to 220 MW of 
clean energy

• Takes 1.3 MLD of TSE from the STP 
and provides it with 20MW of power

Singapore Tuas Nexus Integrated Waste 
Management Facility (IWMF)

• Commissioning due in 2027
• 400 T/d of treated food waste from 

MSW Material Recovery Facility will go 
to PUB’s 800MLD STP for AD biogas 
production, non-recyclables to the 
WtE plant as RDF

• STP dewatered sludge, biogas and 
some TSE will go to the WtE plant

• WtE will export about 200 MW to the 
grid



Separating liquid and solid waste disposal is 
historical administrative custom 

Not a Reasoned Choice 
• ENA Megacities typically collect their solid waste and sewage and 

increasingly  invest in WTE facilities for both. 

• A long tradition of treating solid and liquid waste separately will be hard to 
break because of the administrative and professional silos that house them

• Sometimes sewage sludge goes to a WTE plant for incineration

• Incineration is better than landfill dumping but is not ‘circular’ because 
none of the valuable content returns for re-use, it is converted to energy

• Co-location may be desirable and feasible in rapidly growing cities, by 
releasing land that can be redeveloped and building a combined processing 
unit further away
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