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WBE in KwaZulu-Natal

e Carried out by the Institute for Water and
Wastewater Technology (IWWT) in the cities of
Durban and Pietermaritzburg since July 2020.

e Focus for 2021 - Central WWTP (Durban)

e Services over 61 suburbs
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Presenter
Presentation Notes
In KZN, WBE is carried out by the Institute of water and wastewater technology with the assistance of The ethekwini municipality and umgeni water. For now, we have focused on 4 wastewater treatment plants. Central and Isipingo situated within Ethekwini municipality and the Darvil and Howick plants which fall within the Umgungundlovu district. Sampling started within the first week of July this year.


Desired outcomes of the WBE approach for I WWT

e Baseline of Covid-19 infections based on SARS-CoV-2 load in untreated
wastewater.

* Detection of spike in infections (To predict future waves).

 Surveillance system in place for monitoring other infections etc.


Presenter
Presentation Notes
In our previous presentation, we expressed our desire to use this tool establish a baseline for covid 19 infections in wastewater, so that we would be able to identify when there is a spike in infections and possibly predict a second wave. In addition to this, we would also like to use this WBE approach to put in place a surveillance system so that other infections could be monitored.
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Method verification: Recovery efficiency

1. Determining limit of detection (LOD) = 0.2 copies per microliter
2. Determining recovery efficiency

. Determination of recovery efficiency was done by spiking raw wastewater and sterile

MilliQ water with known amounts of inactivated SARS-CoV-2.

Csw—Cuw « 100
Csc

Recovery % =

Where Csw is the concentration of SARS-CoV-2 in spiked water, Cuw is the concentration of SARS-CoV-2 in un-spiked water and Csc is the

concentration of SARS-CoV-2 that was spiked into the wastewater

Recovery efficiency: Wastewater: 62.86 % (+12.84)
MilliQ water: 78.62 % (+1.79)
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There is a good correlation between eThekwini
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Figure 1: Number of active clinical cases of SARS-Cov-2 in KZN and eThekwini municipality (July 2020 — October 2020)
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Figure 2: Presence of SARS-CoV-2 in wastewater treatment plants from July — October 2020 (WBE Data)
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Figure 4: Monitoring of SARS-CoV-2 (N2) at Central WWTP by IWWT (January — August 2021)



10500

9500

8500

Clinical case increase (9 June)

Clinical case increase (20 April)

7500

6500

o
o
LN
[Tp]

4500

3500

2500

NNr-¥¢
NNr-€¢
NNr-¢¢
NNr-T¢
NNr-0¢
NNr-8T1
NNr-LT
NNr-91
NNr-StT
NNr-71
NNr-0T
NNr-60
NNr-80
NNr-£0
NNr-90
NNr-so
NNr-v0
NNr-€0
NNr-¢0
NNr-T0
AVIN-TE
AVIN-0€
AVIN-LTC
AVIN-9¢C
AVIN-SC
AVIN-1C
AVIN-€C
AVIN-CC
AVIN-TC
AVIN-0¢C
AVIN-6T
AVIN-8T
AVIN-LT
AVIN-9T
AVIN-ST
AVIN-7T
AVIN-ET
AVIN-TT
AVIN-TT
AVIN-0T
AVIN-60
AVIN-80
AVIN-LO
AVIN-90
AVIN-SO
AVIN-70
AVIN-€0
AVIN-20
AVN-TO
4dV-0¢€
d4dVv-6¢
d4dVv-8¢
d4dVv-LTC
4dVv-9¢
4dVv-S§¢
ddv-v¢
4dV-€¢
d4dVv-¢¢
4dv-1¢
d4dVv-0¢

in KZN (20 April - 24 June 2021)

Ive cases

Number of clinically acti

Figure 5



8,00

2nd Wave

7,00  *30 000 — 40 000 active cases

3RD Wave

4000 - 35000 active cases

6,00

-

S

(=}

=

oc

w

& 5,00 . . —

i The viral load in wastewateris higher

a .

S in 3" wave, however, number of

S active clinical cases are lower

4,00

3,00

2,00

VR X R X R R R R R R R A LA Ay CIERS

gg? S (o\§ L T T T TSI ST & &S x’\& (0,\0” 0/\&« NI
SN N N N A O S X S N N A At M N A R BN N A NS O A N

Figure 6: Monitoring of SARS-CoV-2 at Central WWTP by IWWT (January — June 2021)




The effect of civil unrest on Covid-19: A super spreader event

* On the 9 of July 2021, thousands of people took to the streets to protest- no forms of

social distancing (confined to small spaces and no masks)

e Closure of diagnostic laboratories - significant underreporting of the number of COVID-19

infected individuals in KZN from 9 July — 17 July 2021.

 Any backlog in clinical data would have been reported from 19 July onwards - when

laboratory personnel returned to work.

* The effect of the civil unrest on COVID-19 infections will have only manifested itself in

clinical data 7-14 days later.
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Figure 7: Monitoring of SARS-CoV-2 at Central WWTP by IWWT (June — August 2021)



Summary and Key Findings

* A Metro (eThekwini municipality) is a good reflection of the viral

trends in the province — follows the trajectory of the pandemic

* Viral loads in wastewater are dynamic and respond to changes in

lockdown levels

« WBE findings suggests that there may be more infected

individuals than what is clinically reported (Jan/Feb vs June 2021)



Summary and Key Findings

 WBE data was able to predict the surge in clinical cases that happened on 20 April, 3 weeks

prior - 30 March
e The second surge in clinical cases (9 June) could also be predicted 3 weeks prior (18 May).

* Civil unrest in the city contributed significantly to the number of Covid-19 infections in the

community.

 WBE data should be considered a more accurate representation of Covid-19 infections at
the community level than clinical data as clinical testing came to a halt during the unrest

while WBE testing did not.



Challenges with achieving desired
outcome

e Difficult to correlate viral load in wastewater with clinical data

* The amount of virus a person sheds is unknown
* Population equivalent of sewer shed is unknown
* Lack of sub-district data

* Decrease in the number of tests being carried out

* Focus is now placed on vaccination
* Only symptomatic individuals are referred for clinical testing


Presenter
Presentation Notes
Currently, we do have some challenges with achieving this outcome. The main challenge is that we cannot accurately correlate the viral load in wastewater with the clinical data which is why we are using a trend based analysis. Some of the main issues is that there are large gaps in the reporting of data for KZN with regards to situational reports.  Prof saloshnie has been kind enough to provide us with the situational reports that she has received but theres still a lot we do not have access to.

Lack of sub-district data: Sub district data would give us the clearest picture as it would allow us to focus on only those areas that are serviced by the WWTPs we are investigating

The number of covid tests being carried out has reduced significantly which leads us to believe that there will be a fewer of infections actually reported

We have noticed many discrepancies in the number of active cases presented online by DOH versus whats presented to us in situational reports.


Challenges with achieving desired
utcome

O

e Technical variability
* variability in sewer systems across communities
 Dilution due to rainfall events
 Viral inhibition caused by industrial discharge

* Questions on viral shedding
* When does a person start/stop shedding the virus in their stool



Future research

* Wastewater-Based epidemiology for monitoring of SARS-CoV-2 variants and the
impact of vaccination on variants

* To develop bacterial and viral assays for the normalization of WBE data
* To monitor the types of SARS-CoV-2 variants in wastewater

* To determine the impact of vaccination on the proportion of the different
SARS-CoV-2 variants

* Application of WBE approach to include sewer networks in suburbs and in
buildings—=> better hotspot detection

* Monitoring of wastewater for Delta and Delta plus variants



WBE Focus Study

Science of The Total Environment i
Available online 23 April 2021, 147273
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Monitoring changes in COVID-19 infection using
wastewater-based epidemiology: A south African
perspective

Leanne Pillay, Isaac Dennis Amoah, Nashia Deepnarain, Kriveshin Pillay, Oluyemi Olatunji Awolusi, Sheena Kumari,

Faizal Bux & =

Show more
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Highlights

SARS-CoV-2 viral loads ranged from 0 to 7.32x 10> copies/100ml in
wastewater influent

Viral loads corresponded to number of active clinical cases in
associated catchment areas

The easing of lockdown regulations by authorities corresponded to
increased SARS-CoV-2 detection

The use of predictive models could potentially estimate number of
people infected with COVID-19

WBE can be used to detect surges of Covid-19 in communities



Publications on SARS-CoV-2

Published

Coronaviruses in wastewater processes: Sources, Fate and potential risks (Environment International)

Prospective options of algae-derived nutraceuticals as supplements to combat COVID-19 and human
coronavirus diseases (Nutrition)

Monitoring changes in COVID-19 infection using Wastewater-Based Epidemiology A South African
perspective (Science of the Total Environment)

RT-LAMP: A cheaper, simpler and faster alternative for the detection of SARS-CoV-2 in wastewater (Food
and Environmental Virology)

Detection of SARS-CoV-2 RNA on contact surfaces within shared sanitation facilities (International Journal of
Hygiene and Environmental Health)

Influence of selected wastewater characteristics on estimation of SARS-CoV-2 viral load in wastewater
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