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• Research Institute of the Dutch public 
drinking water companies and a Belgian 
company 

• Joint research programme 
• Internationally active 

Research at KWR
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Use case: understand COVID-19 dynamics

High resolution:
- Time: 3/week
- Space: city districts
- Matched population
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Hospital data

Test data
GP data

Sewage
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• High spatial and temporal resolution
• Wastewater treatment plants and pumping 

stations (i.e. in the neighbourhoods)

• Link to "above ground" data
• By postcode
• Correspondence with doctors' data 
• Syndromic surveillance
• Stool sampling
• Genotyping 

High-resolution monitoring

 Improved understanding of the link between the 
'underground' and the 'surface

Courtesy of 
Partners4Urbanwater
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Population size affects sewer signal dynamics
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Population size affects sewer signal dynamics
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Population size affects sewer signal dynamics
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Population size affects sewer signal dynamics

322000
121000
` 71000

5000



9

Normalization of wastewater concentration
- Flow (with EC and CrAssphages)

Normalization of newly reported cases
- For test delay (to symptom onset day)
- For test behaviour (#tests per 100,000)

Wastewater = newly reported cases
- Also with Alpha and Delta
- Also with vaccination

Relation between concentration in wastewater and
newly reported cases
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Normalization of wastewater concentration
- Flow (with EC and CrAssphages)

Normalization of newly reported cases
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Observe emergence/circulation of new VoC

Understand disease, transmission dynamics

Observe vaccination efficacy to VoC

Emergence of Variants of Concern
(VoC)

Image: RIVM
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Use case: circulation of variants Produced by 
Viroscience at the 
Erasmus Medical 
Centre

Sequences in sewers reflect sequences in the 
population: consensus sequences in sewers can 
describe the sequences of the most widespread virus 
in the population

Lara et al, 2021, EM INF DIS
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Use case: circulation of variants Produced by 
Viroscience at the 
Erasmus Medical 
Centre

Detection of new mutations in the virus genome that 
are not observed in patients

Lara et al, 2021, EM INF DIS
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Use cases - Virus variants 
N501Y mutation versus wild type by ddPCR 

Amsterdam Utrecht
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Early warning

Objective population surveillance, independent of human test behaviour

Feasible for emergence of (signature mutations of) VoC

Fast (with ddPCR within days, compared to 3-4 weeks for clinical surveillance with NGS)

Efficient: on population sample, allowing high resolution surveillance

Wastewater surveillance is of added value for COVID-19 
surveillance

Mirror of society



Miranda de Graaf, Marion Koopmans, Evelien de 
Schepper, Izquierdo Lara, Claudia Schapendonk, 
Patrick Bindels, Johan van der Lei, Margreet Vos

Ewout Fanoy

Eelco Franz, Roan Pijnacker, Christian Carrizosa
Balmont

16

Olaf Duin

Mariska Ronteltap

Nick Ivens

Marco Dignum, Alex Veltman, Alice 
Fermont, Jan Peter van der Hoek

Mark Stevens

Goffe Elsinga, Leo Heijnen,          
Frederic Been, Gertjan Medema

Bert Palsma, Imke Leenen

Stefanie Stubbé, Emma Weisbord

Jeroen Langeveld, Remy Schilperoort, 
Johan Post



Groningenhaven 7
3433 PE Nieuwegein
The Netherlands

T +31 (0)30 60 69 511
E info@kwrwater.nl
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