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Explana1on of WW Surveillance

Applica'ons of WWS date back at least as far as the 1940s
Polymerase Chain Reac'on (PCR) & gene sequencing have greatly facilitated
Concept covers monitoring of wastewater from a known source
Many had inaccurately referred to this as wastewater-based epidemiology 
(WBE), but Wastewater Surveillance (WWS) has gradually taken over, e.g., see WHO
www.who.int/publica/ons/i/item/WHO-2019-nCoV-SurveillanceGuidance-2022.1, CDC 
www.cdc.gov/healthywater/surveillance/wastewater-surveillance/wastewater-surveillance.html, etc.
Most relevant applica'on prior to COVID-19 has been interna'onal use of WWS 
has been to monitor efficacy of programs to eliminate polio by means of  
vaccina'on programs
Applica'ons of WWS had also been applied to a variety of other infec'ous 
disease pathogens

http://www.who.int/publications/i/item/WHO-2019-nCoV-SurveillanceGuidance-2022.1
http://www.cdc.gov/healthywater/surveillance/wastewater-surveillance/wastewater-surveillance.html
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The RSC is Canada’s national academy and it has published 28 policy 
briefing reports on interdisciplinary issues re: COVID-19
We had a 14 member expert panel spanning analysts to public health 
decision-makers to capture the Canadian experience with WWS
The panel included: microbiologists, molecular biologists, public health 
professionals, environmental scientists and engineers

The Expert Panel published its Policy Brief 
in August 2022

Heather Bischel, U. California (Davis)
Jeff Charrois, Epcor Utilities (Edmonton)
Alex Chik, Ontario Clean Water Agency
Bernadette Conant, Can. Water Network
Rob Delatolla, U. Ottawa
Sarah Dorner, Polytechnique, Montreal

Tyson Graber, Childrens Hospital E. ON
Steve Hrudey, U. Alberta
Casey Hubert, U. Calgary
Judy Isaac-Renton, UBC
Wendy Pons, Conestoga College, ON
Hannah Safford, Fed. American Scientists 

Mark Servos, U. Waterloo, ON
Christopher Sikora, AB Health Services,  
MOH, Edmonton Region



Case Study: Pan-Alberta WBS for SARS-CoV-2
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WWS IniQated on CIHR funded research at U of A (Pang et 
al.) & U of C (Parkins et al.) from May / July 2020
WWS Funded by Alberta Health mid-November 2021
Aiming to cover in Alberta:
q~44 ciIes, towns and 3 FN communiIes

v>83 % of Albertans
v>96% of those in communi@es >5K

qSelect neighborhoods
qSelect high-risk faciliIes

vHospitals, university campuses
vJails
vShelters
vLong-Term Care - Congregate Living

(Near) Real-'me data repor'ng to AB Health & the public
hRps://covid-tracker.chi-csm.ca

https://covid-tracker.chi-csm.ca/
https://covid-tracker.chi-csm.ca/
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Community Level Monitoring
https://covid-tracker.chi-csm.ca

https://covid-tracker.chi-csm.ca/
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Tracking VOCs in Alberta Communities

Have been tracking 
VOCs in Alberta 
communities
Shows evolution of 
VOC transition from 
14 Mar to 19 Oct 
2022 

https://covid-tracker.chi-csm.ca

https://covid-tracker.chi-csm.ca/


Tracking the Omicron wave in Dec 21 
through Jan 22 in Alberta WW confirmed the 
expectaIon that new VOCs appeared first in 
major naIonal / internaIonal travel hubs 
(Banff, Calgary, Ft. McMurray first, then 
Edmonton region, followed by smaller 
centres distant from internaIonal airports
Cost for WWS, based on 3 daily composites 
per week esImated to be a few cents per 
person per year for large communiIes



Alberta Prov Lab of PH / U of Alberta 
(Dr. Lilly Pang) funded by CIHR
Sampled 12 Alberta WWTPs serving 
10 communiIes, large & small, from 
May 2020 to June 2021
Analyzed over 1,800 WW samples -
clinical test rate - highest in Canada
Performed Probit analyses to 
determine probability of WW 
detecIon of confirmed cases
Small communiIes 50% probability of 
detecIng 1 case in 6250 pop. 99% 
probability for 1 case in 1408 pop.
Large communiIes 50% prob. of 
detect 7cases/100,000 ; 99% prob. of 
detect 21 cases/100,000 



Case Study: Public Agency of Canada WBS
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Partnered with CWN to conduct first inter-lab trial Aug 2020

Leveraged previous Statistics Canada wastewater monitoring program of 5 
Canadian cities to initiate WBS for SARS-CoV-2 by Spring 2021, expanded 
to direct support for more than 65 sites

Including remote, smaller communities in northern Territories

Developed metagenomics sequencing to support VOC monitoring

Collaborated in developing multiple RT-qPCR assays for VOCs
Developed analytical models to interpret WBS results



Case Study: Public Agency of Canada WBS
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“Found that WBS, paired with this 
model, can complement clinical 
surveillance by supporting the 
estimation of key epidemiological 
metrics and hence better triangulate 
the state of an epidemic using this 
alternative data source.”



The Canadian Water Network (CWN) established the COVID-19 
Wastewater Coali'on in April 2020. 
The Coali'on was created with the goal of informing a beUer 
understanding of if, how and where wastewater surveillance for   
SARS-CoV-2 might provide value for public health decisions.

https://cwn-rce.ca/covid-19-wastewater-coalition/

Wastewater Surveillance in Canada

https://cwn-rce.ca/covid-19-wastewater-coalition/


Wastewater SARS-CoV-2 Surveillance in Canada

As of June 2022



EdmontonCalgary

HospitalizaXons – Alberta
Calgary + Edmonton >50% populaXon

900

1800



BC Center for 
Disease Control

U of Alberta & 
Prov Public 
Health Lab

U of 
Saskatchewan

National 
Microbiology Lab

U of 
Ottawa Ecole 

Polytechnique

U of 
Windsor

U of 
Waterloo
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August to October 2020



International WWS Activity

arcg.is/1aummW

arcg.is/1aummW


Herpesvirus

Norovirus 
GI & GII 

Influenza A and BSARS-CoV-2
(N1, N2, N200)

Mumps virus 

West Nile virus

Wastewater

Common 
viruses

Respiratory 
viruses

Rare viruses

WBS-Pathogen Targets: Current & FUTURE

RSV A and B 

Measles

Molecular assay tested 
Under development

Running

Viral hepatitis

PoliomyeliXs

ANTI-MICROBIAL 
RESISTANCE (AMR)



Ethics and Communications Guidance
Wastewater monitoring for signals of SARS-CoV-2 is an 
application of public health surveillance and requires   
appropriate ethical guidance – WWS must have a legitimate 
public health purpose

The purpose is to inform public health decision-making for the 
protection of public health - that requires public trust to be 
effective and trust can be lost IF ethical guidance is not 
considered.

This requires collaboration between investigators and public 
health decision-makers. Most academic investigators may not be 
familiar with the ethical obligations for such public health 
evidence
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Recommendations
1. Capture useful lessons from WWS for SARS-CoV-2 
2. Create structures and capacity to sustain capability 
and develop rapid response to future public health 
threats
3. Develop frameworks for WWS program design
4. Develop frameworks for interpretation of WWS 
program results
5. Maintain and promote academic partnerships and 
communication networks that will help identify new 
opportunities and threats. 
6. Build upon existing infrastructure and programs

https://rsc-src.ca/en/covid-19-policy-briefing/wastewater-surveillance-for-
sars-cov-2-rna-in-canada

https://rsc-src.ca/en/covid-19-policy-briefing/wastewater-surveillance-for-sars-cov-2-rna-in-canada


Concluding Comments
Wastewater Surveillance for SARS-CoV-2 RNA has become an 
internaQonal scienQfic phenomenon 

Canada has been a leader in many aspects of WWS

Canada’s emergence iniQated as a grass roots phenomenon led by 
Canadian academics who responded creaQvely to the pandemic 
challenge with major commitment of diverted resources

Canada now has some of the most comprehensive WWS 

The full potenQal of WWS will require a serious commitment by 
government public health agencies to learn and support future potenQal

The future public health potenQal of WWS is substanQal – learn more!
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