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What are CSOs?

• Combined Sewer Overflow

• Release untreated wastewater into the environment 

when the system is beyond its capacity

FISHBIO

Diagram: U.S. Environmental Protection Agency (EPA)



Public awareness



Extent of the problem

Map: The Rivers Trust Sewage Map

Spilled 16 times for a total of 6 hours
Spilled 106 times for a total of 2013 hours



What do CSO spills contain?
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(a) Rural

(b) New build urban 

housing with a large 

young population 

(c) Urban housing, working 

from home and a multiuse 

area containing healthcare, 

education, stadium and high-

rise buildings 

(d) Industrial with the 

manufacture of goods, energy 

production and heavy-duty 

vehicles

(e) Urban housing with 

elderly population

(g) Untreated wastewater

(h) Treated wastewater

(f) Wastewater treatment 

works
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Wastewater treatment works

Data from the WEWASH project



Pollutant load



Potential impacts of CSO spills



Near source interventions

Image: Greywater landscape design

Image:Susdrain



Network interventions

Image: Otto Herschan

Image: Thames Tideway super sewer

Image:  David Powell

Image:  Yorkshire Water

Image: Gallaway Construction



Near CSO interventions

Image:Romag contracting Image: Fabio Masi 



Implementing solutions

Domestic Industry Surface runoff

Private sector Public sectorCustomer

Sources

Inputs

Water utility

Precipitation

B & R
- Reduce the 

amount of non-

organic waste 

(e.g eliminating 

wet wipes and 

limit health care 

waste)

$

- Reduce 

amount of 

wastewater (e.g. 

re-use 

greywater)

$

R & E
- Redirect 

and treat 

surface 

runoff

(e.g. SUDs & 

NBS) 

$$

B & R
- Reduce clean 

water consumption 

(e,g, shorter 

showers, less 

baths, using 

precipitation 

instead of tap 

water)

$

E
- Implement a smart system using IoT 

$$

- Decentralise treatment

$$$
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- Pre-treatment (e.g. NBS 

such as constructed 

wetlands)

$$$

- Hard engineering 

(e.g. storage tanks)

$$$

- Hard engineering

$$$

• Economic costs, carbon neutrality, 
ecosystem benefit and community 
well-being

• Systemic thinking to shift from local 
CSO issues to integrated catchment 
solutions

• Upstream thinking
• Reducing contributions to wastewater 

from surface drainage and excess 
water consumption

• Improved regulation, behavioural
changes in water consumption and 
disposal of waste



Conclusions

• Wastewater composition is complex and can vary 
spatiotemporally 

• There is variation of receiving bodies that also vary 
spatiotemporally

• Lacking data on quantity and quality of spills 
• Potential risks are therefore hard to estimate
• Evidence based prioritization of CSOs is incredibly difficult
• Need to tackle the quantity and quality of spills
• Upstream thinking required for cost effective measures
• Step change in how we deal with wastewater is required, 

similar to what has been seen with solid waste and the climate 
crisis
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