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*BMJ 2007;334:111 doi:10.1136/bmj.39097.611806.DB (Published 18 January 2007)

Greatest medical milestone 
since 1840*:

1. Sanitation 
clean water & sewage disposal

2. Antibiotics
3. Anaesthesia
4. Vaccines 
5. DNA structure

Sewers

Illness
⇒ Collect and 

transport sewage

Impervious areas: 
⇒ Flood protection

Wastewater treatment plants

⇒ Environmental protection
⇒ Bathing waters
⇒ Drinking water catchments

Urban Drainage

https://imperiumromanum.pl
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Sewer sociology

https://www.adsenv.com/sewersociology 6
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Benzotriazole loads in rivers

Measurements**
Benzotriazole load [kg d-1]
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**concentrationwater sample · flowriver

*
Input - sales data

- removal in WWTP

Assumptions - no loss/transformation in sewers
- homogeneous spatio-temporal input
- no degradation in surface waters

Data: Giger et al. ES&T (2006), Model: Ort et al. Env. Sci. & Tech. 43(9), 3214–3220, 2009

(16’000kg y-1 ≅ 44kg d-1)
(30%)
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Benzotriazole loads in rivers

Measurements
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Pharmaceutical residues in rivers

Ort et al. Env. Sci. & Tech. 43(9), 3214–3220, 2009

Diclofenac
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Measured
Daily loads [g d-1]

Measured
Daily loads [g/d]
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*
Input - sales data

- removal in WWTP

Assumptions - no loss/transformation in sewers
- homogeneous spatio-temporal input
- no degradation in surface waters
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*
Input - sales data

- removal in WWTP

Assumptions - no loss/transformation in sewers
- homogeneous spatio-temporal input
- no degradation in surface waters

L =  concentrationraw ww sample · flowraw ww
populationWWTP catchment

L = population normalized load: 
pathogens [gc p-1 d-1]
chemicals [mg p-1 d-1]



135’000 m3d-1

10 L

10 mL - 1 L

100 µL

HRMS 

5 µL

dPCR

1 sample every ~10min:
24h-composite sample



Ways to track a pandemic

Slide by Tamar Kohn EPFL

1 clinical 
sample

=

1 (sick) 
individual

Clinical data Environmental data

1 wastewater 
sample A population

=

Incidence
Trend / dynamics

Reproductive number
Variants of concern

• Confirmed Cases
• Hospitalizations
• Deaths
• Sequencing
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Qualitatitve, retrospective analysis of TI samples

Cariti et al. (2022) ES&T Water 2, 11, 2194–2200 15



Team EPFL / Eawag
T. Kohn / T. Julian, C. Ort

Team ETHZ
N. Beerenwinkel

Team ETHZ
T. Stadler

Our data

Team Eawag
T. Julian, C. Ort

www.eawag.ch/covid19_sewage



Eawag Dashboard https://sensors-eawag.ch/sars/overview.html

2nd

3rd 4th

5a

1st

5b

6

7

City of Zurich

18

https://sensors-eawag.ch/sars/overview.html


City of Zurich
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Age distribution infections
(more young people)

https://sensors-eawag.ch/sars/overview.html


City of Zurich

Eawag Dashboard https://sensors-eawag.ch/sars/overview.html
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Six WWTPs

Eawag Dashboard https://sensors-eawag.ch/sars/overview.html

14% of Swiss population [2.58mio tests:        499’000 confirmed cases 5600 wastewater samples]
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2021

Effective reproductive number Re

WWTP Werdhölzli, city of Zurich

2022 2023
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Track variants / genomic landscape (NGS)
WWTP Altenrhein

Alpha Delta Omicron
BA.1

BA.2 BA.5

XBB.1.5
Eris 
EG.5

XBB.1.9

BQ.1.1

BA.2.75
XBB.1.16

XBB.2.3

20222021 2023
BA.2.86

first detection

29 August 2023
in 2023: 
~20 to 200 samples sequenced week-1

31 July 2023
in all 14 WWTPs
70 sample sequenced week-1

• rare variants typically picked up earlier
•no clinical bias
•one plate per week sent for sequencing

•dependent on mutation profiles
known from clinical samples

+

-
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Was bin ich?

Sonntagszeitung 5 Nov 2023

Sonntagszeitung 12 Nov 2023
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Was bin ich?Influenza and RSV
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Influenza and RSV
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Was bin ich?Today

https://idd.bag.admin.ch 

The new Infectious Diseases Dashboard (IDD)
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Was bin ich?



Take home messages: wastewater …
 follow trends / dynamics
 estimate effective reproductive number
 detect (known) variants of concern
 can be extended to other pathogens and chemicals

 no information on individual
 no information on severity
 limited predictive power
 cannot detect everything

∼ difficult to estimate absolute nr. of incidences

 independent of reported cases
 cost effective (small number of samples)
 nearly 100% compliance
 sensitivity: 10 reported case in 100’000 (SARS-CoV-2 empirical July 2021)

 Collaboration with hospitals
⇒ HUG Marie-Céline Zanella + Rebecca Grant

⇒ Kispi SG Roger Lauener + Christian Kahlert

∼ feedback from vulnerable persons
∼ dPCR has advantages over qPCR
∼ automation and measurements

directly at WWTPs
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5 weeks summer holiday

Real-time, online every 40 minutes
• Location?
• Events?
• Substance?
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