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Conventional approaches to obtain information
about a population
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Mechanisms to obtain information about a population

Survey (online, over the phone, questionnaires, etc)

Sales reports

Prescription drug trend reports

Statistics on drug seizures

Collecting specimens (eg. respiratory tract specimens using swabs)



Wastewater-based epidemiology approach
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Population served by a wastewater treatment plant

Zuccato, E., Chiabrando, Castiglioni, S., S., Bagnati, R., Fanelli, R. (2008)

Environment Health Perspective

Dose (estimates)
Eg. 100 mg for MDMA (Ecstasy)

100 mg for intranasal cocaine

30 mg for oral amphetamines

Excretion rate
Eg. 65% for MDMA (Ecstasy)

45% cocaine excreted as benzoylecgonine

30% excretion of amphetamines

Volumetric flow rate 

of water treated

Analysis of the 

concentration of 

drugs

Doses per day per 1000 people
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Overview of the work at McGill

Read Zuccato et al.

Methods developed and applied to 

few municipalities in Quebec & Ontario

(in collaboration with C. Metcalfe) 

We joined the 

European 

SCORE project

Participated along with two 

municipalities in Quebec

Start collaboration with

Statistique Canada

V. Yargeau, Chemical Engineering, McGill

Project in Barbados

Project in Mexico

Pan-Canadian 

pilot project
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2008-2009

METCALFE, C., TINDALE, K., Li, H., RODAYAN, A., YARGEAU, V. (2010) 

Environmental Pollution



Concentrations & Weekly Variations in Concentration
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2010-2011
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YARGEAU, V., TAYLOR, B., LI, H., RODAYAN, A., METCALFE, C. (2014) 

Science of the Total Environment



Are these good estimates?

9UNODC, 2008

Cannabis
35%

Cocaine-
type
31%

Amph. 
type
13%

Opioids
10%

Others
11%



Others

11%

Cannabis

35%

Opioids

10%

Cocaine-

type
31%

Amph.

type

13%

Three 
types

studied
54%

UNODC, 2008

Are these good estimates?
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Cannabis
35%

Cocaine-
type
31%

Amph. 
type
13%

Opioids
10%

Others
11%

Cocaine-

type

31%

Amph.

Type

15%

Opioids

9%

Our study



Europe+-wide testing platform
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Ø Develop best practices 

for sewage 

epidemiology

Ø Increase the spatio-

temporal resolution of 

available data 

Ø Coordinate the 

development of new 

biomarkers in sewage

§# of countries§Population (million)

§# of cities §# of stp

§# of labs



Cocaine



2019 Results

THC-COOH (cannabis)

Earlier Results
§279,

§max 672



Statistics Canada on-going pilot study
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§ 7 consecutive daily 

samples during 

2nd week of each 

month

§ Week aggregates 

based on daily flow 

rates

§ Samples extracted 

(SPE) and 

analyzed by LC-

HRMS

§ Concentrations 

and flow rates sent 

to Statistics 

Canada for data 

analysis

1
2

3

4

5

6

LEGEND

1 – Vancouver

2 – Surrey

3 – Edmonton

4 – Toronto

5 – Montreal

6 – Halifax



Estimates for a population of 8,4M
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Book chapter “The estimation of cannabis consumption through wastewater analysis” 

in Analysis of Cannabis (In Press)

§Unexpected high values 
relative to previous two 

months and following months!



How can this be expanded to inform public health 
decisions?
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http://thefreethoughtproject.com/w

ar-drugs-police-inspecting-poop/

§Choi et al. (2018) Trends in Analytical Chemistry 105: 453-469



How can this be expanded to inform public health 
decisions?
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§SARS-CoV-2

§March 30, 2020

http://thefreethoughtproject.com/w

ar-drugs-police-inspecting-poop/

§April 5, 2020 §COVID19WBEC.ORG



Few initiatives on Environmental Surveillance of 
COVID-19 Indicators in Sewersheds
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In partnership with the Sewage Analysis CORe group 

Europe (SCORE) and the Global Water Pathogen Project. 



Benefits of wastewater surveillance
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§ Provides faster, cheaper and less invasive way of 

monitoring of populations

§ Offers a way to monitor changing patterns in 

quasi-real time

§ Can serve as a tool for public health officials, 
eg. Monitoring the emergence of a 2nd wave of Covid-19

BUT some research is still needed in order to deploy 

the approach and to produce coherent, replicable, 

and sufficiently accurate estimates, especially for 

new biomarkers.


