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Impact of the COVID-19 pandemic on vulnerable children
Multiple vulnerabilities
Special educational needs + social care
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Wastewater monitoring for Covid-19
surveillance
Dr Andrew Engeli, Deputy-Director EMHP
Joint Biosecurity Centre, UK Health Security Agency

What is wastewater testing and why does it matter?
• Wastewater testing involves taking
samples from wastewater and
testing it for traces of COVID-19
• Faecal shedding occurs in most
people in the first 24 hours of viral
acquisition for both symptomatic
and asymptomatic cases
• This means COVID-19 is found in waste, and can be
detected earlier than when symptoms emerge in people
• There are currently ~500 sites across England, testing
wastewater at a community level covering 40 million people.

WBE has distinctive capabilities
Distinctive capabilities complementary to other approaches

Simple and rapid collect and analysis of data and insight

• Low cost and non-invasive

General COVID-19 wastewater-based
epidemiology (WBE) process

• Obviates community testing bias

Wastewater network mapped

• Detects asymptomatic and presymptomatic cases
• Unbiased estimator of overall prevalence

Wastewater auto-sampling units strategically
placed in the sewage network to collect samples

• Rapid insights into presence and spread of VOC/VUI
• Identifies other diseases circulating in the population (e.g., influenza, rotavirus)

Autosamplers gather wastewater over a set time
period
Samples retrieved and sent to a laboratory

Five research themes

Laboratory performs assays to calculate the total
amount of SARS-CoV-2

Covid-19
epidemiology

Wastewater
genomics

Quantification &
detection

epidemiological insight for
national Covid-19
response.

use of existing and
development of new
genetic tools.

Optimisation of sample
collection, handling,
processing and analysis.

Beyond Covid-19
Extending to other
health surveillance
applications

People, society,
behaviour
Evaluating
and improving the public
health impact

Total amount corrected for various factors (e.g.
rain, flow rate, etc.), total viral load reported
Positive samples sequenced for evidence of
VOC/VUI

WBE prevalence and incidence insights

Figure 1: 7-day average concentration of SARS-CoV-2 RNA in
wastewater at treatment works in England (254 sites). Data from 29
Apr to 05 May 2021

Figure 2: change in rolling 7-day average concentration of SARSCoV-2 RNA in wastewater at treatment works in England (254
sites). Data from 29 Apr to 05 May 2021

Prevalence estimation
Test & Trace Pillar I&II

ONS CIS

•

Regression models are trained at subregional level to estimate Pillar I&II new cases from T&T or positivity rates from ONS Coronavirus
Infection Survey

•

Above plots show the nationally-averaged 7-day smoothed estimations using a gradient boosted regression trees model.

•

Means and confidence intervals are estimated by bootstrapping by randomly drawing 50 independent 80% training/ 20% test sets

Lead and lag from regression models
Test & Trace Pillar I&II

•
•
•
•

ONS CIS

These two figures show the average cross-validation prediction error (log10 space) when shifting the national Wastewater dataset backward
and forward in time.
When estimating Pillar I&II data (left panel), the error is minimal around 8 shifted days indicating a ~8 days lead from wastewater data over
Test&Trace.
When estimating ONS CIS (right panel), shifting the dates only decreases the models' performance, suggesting that no significant lead is
present in this case between WW and CIS.
The results are presented for the Gradient Boosted Regression Trees model but are similar for the linear and linear mixed models.

Challenges for WBE

1

Reliability
• Issues with Levels of Detection
(LOD)
• High rate of false negatives

2

Insights
• Issues with Levels of Quantification
(LOQ)
• Improving probabilistic assessment
of VOC/VUI

3

Data and privacy
• Completely novel data source, legal
position is that this is not disclosive
data
• However, we know little about public
attitudes towards WBE
• What are the major ethical
considerations?

The future vision for WBE
A fully automated UK wide smart
network for the detection of health
indicators in WW

1

Data Collect

1

• Automated continuous sensors are placed at high
risk pumping locations generating real time data.
• National remote network of monitors – internet of
things
• Detection of multiple pathogens providing a pulse
check on public health status

4

In Depth Sequencing and Analysis
• Understanding the risk through metagenomic
sequencing to identify specific concerns e.g.
variants.

2

Invoke Public Health Intervention

5

• Share data and insights with key stakeholders for
decision making
• By presenting stakeholders outside of WW team
with this new dataset they are informed to make
decisions to slow and reduce the spread of the
threat

Anomaly Alert
• Once the prevalence threshold is surpassed, it will
trigger an alert to the JBC or local Public Health
Response teams for immediate intervention and/or
prioritisation
• Smart sensor network acting as early warning
indicator

3

Begin Surge Sampling
• Targeted action to begin detailed
sampling and analysis at the point of
interest.
• This spatial deep dive will generate
specific local insight for decision
makers

Local Data Spaces

Helping Local Authorities tackle COVID-19

Dr Mark Green mark.green@liverpool.ac.uk; @markalangreen

Local Data Spaces

Outline
• What is Local Data Spaces?
• Key insights of Local Authority needs
• Pilot outcomes

Local Data Spaces

Introducing LDS
•
•
•

•

Pilot Nov 2020 to April 2021
Aim: To provide data and evidence support to Local
Authorities in the response to COVID-19
How can we best open up the data in the ONS Secure
Research Service (SRS) to Local Authorities
Three models of engagement:

Local Data Spaces

Model #1
Local Authority
need and sufficient
resources

Application
to SRS

LDS team support

E.g., Hackney and impact of COVID-19 on work

LA conducts
own analysis
and use data

Local Data Spaces

Model #2
Local Authority need
but insufficient
resources

Discuss ideas
with LDS team

LA use data

LDS conduct
analyses

Generate for
other LAs

E.g., York and Tourism, Harborough and footfall, and
Liverpool and ‘Mass Testing’

Local Data Spaces

Model #3
LDS generate
reports for all Local
Authorities

Local
Authority
feedback

E.g., Hull and occupational inequalities in COVID-19

New reports
and data
insights

Local Data Spaces

Outputs
•
•
•
•

Co-produced outputs with ~25 Local Authorities
10 short reports for all 314 Local Authorities in England
(https://data.cdrc.ac.uk/geodata-packs)
6 bespoke reports, including submission of evidence to
SAGE with ONS
R code for cleaning key SRS data products

Local Data Spaces

Outputs

Local Data Spaces

Helping Local Authorities tackle COVID-19
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