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Summary: SARS-CoV-2 transmission and genomics based on
evaluation of wastewater at sentinel sites across RSA

Wastewater levels Wastewater genomics
Epidemiological weeks 48 (2023) — 4 (2024) Epidemiological weeks 42-48
From weeks 48-4 the cumulative SARS-CoV-2 levels measured at wastewater e Nonew sequencingresults available for Epi week 48
treatment works (WWTW) has remained around one log genome copies/ml
of wastewater. This has followed on from the increases observed in weeks e Omicron lineage XBB.1.41.1 followed by BA.2.86, JB.2, JB.2.1 and XBB sub-lineages
31-41, when the cumulative SARS-CoV-2 levels in wastewater at sentinel were the dominant lineages circulating in wastewater samples between October
sites in South Africa showed increases to levels above 2 log (100) genome and November 2023
copies/ml of wastewater, up from below one log copy/ml in epidemiological
week 22 (first week in June 2023). From week 45, levels measured below 2 e Inclinical samples, BA.2.86 was also the dominant lineage circulating throughout
log genome copies/ml of wastewater. October 2023, followed by XBB.1.5, XBB.1.16 and XBB.1.5.81.
In weeks 48-4 increases and/or higher levels have been seen in Gauteng ° The Omicron lineage BA.2.86 is circulating in KwaZulu-Natal in eThekwini (in the
(Goudkoppies WWTW). catchments of Northern and Central WWTWs), and in Gauteng, in the City of
Johannesburg (in catchments of Northern and Goudkoppies WWTWs), in Ekurhuleni

' ' ' ‘ ' o (in the catchments of Olifantsfontein, Vlakplaats, and Hartebeesfontein WWTWs),
Correlation with syndromic surveillance for influenza-like illness (ILI) and and the City of Tshwane (in the catchment of Daspoort WWTP). It is also circulating
severe acute respiratory infection findings (SARI) is required to determine in Eastern Cape in Buffalo City (in the catchment of Mdantsane WWTW ), in
the clinical and public health significance of ongoing transmission. Western Cape, in the City of Cape Town (in the catchment of Borches Quarry
https://www.nicd.ac.za/diseases-a-z-index/disease-index-covid- WWTW), and Free State, in Mangaung (catchments Bloemspruit and Sterkwater
19/surveillance-reports/weekly-respiratory-pathogens-surveillance-report- WWTWs).
week/

Interpretation: Ongoing transmission of SARS-CoV-2 due to Omicron lineages including the
new lineage BA.2.86.


https://www.nicd.ac.za/diseases-a-z-index/disease-index-covid-19/surveillance-reports/weekly-respiratory-pathogens-surveillance-report-week/
https://www.nicd.ac.za/diseases-a-z-index/disease-index-covid-19/surveillance-reports/weekly-respiratory-pathogens-surveillance-report-week/
https://www.nicd.ac.za/diseases-a-z-index/disease-index-covid-19/surveillance-reports/weekly-respiratory-pathogens-surveillance-report-week/
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Treated water

v released into river
| l

For a full description of this process, see the photo
essay developed in collaboration with the Gauteng

Clty Reglon Observatory https://www.gcro.ac.za/outputs/photo- y Treated water tested
essays/detail/photo-essay-sewersheds-what-can-wastewater-tell-us-about-community- \ .............................................. ke for water quality
health/
* Public Health
. . . . Research interventions
For a technical description and analysis of wastewater Samole analysed gid andlysie
f f
levels and results see iofacibus diease Q-]
https://pubmed.ncbi.nlm.nih.gov/37506905/
https://www.medrxiv.org/content/10.1101/2022.12.15.22283506v1 (accepted by > > =
Nature Communications, publication pending) )
( s ew':eﬁglzt‘lem < ) Wastewater surveillance process
SARS-CoV-2 is not transmitted by faeco-oral Sewer line Infectious di
route. Wastewater with SARS-CoV-2 is not Wastewater surveillance | ... .00 Sewershed * ;oi,ﬁt;",?,fg;fﬁiiﬁ

. . to test for disease
infectious


https://www.gcro.ac.za/outputs/photo-essays/detail/photo-essay-sewersheds-what-can-wastewater-tell-us-about-community-health/
https://www.gcro.ac.za/outputs/photo-essays/detail/photo-essay-sewersheds-what-can-wastewater-tell-us-about-community-health/
https://www.gcro.ac.za/outputs/photo-essays/detail/photo-essay-sewersheds-what-can-wastewater-tell-us-about-community-health/
https://pubmed.ncbi.nlm.nih.gov/37506905/
https://www.medrxiv.org/content/10.1101/2022.12.15.22283506v1

Wastewater-based Epidemiology for COVID-19

What does wastewater testing for SARS-CoV-2 mean?
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South Africa at a glance
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B Sample Collection @ South African SARS-CoV-2 Wastewater Levels
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Changes in levels of SARS-Cov-2 (line graph) in in-flowing untreated wastewater from plants tested by NICD,

compared with laboratory-confirmed cases from Tshwane, Johannesburg, Ekurhuleni, eThekwini, Mangaung,
Nelson Mandela, Buffalo City, and City of Cape Town_(grey bars), by epidemiological week, 2021-2023.
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South Africa at a

glance:

Circulating variants as determined by Freyja deconvolution of
sequence data

SARS-CoV-2 variants
in  wastewater as
determined by the
‘Freyja’ tool (Scripps
Institute)

* Allows
determination of
variants in each
wastewater
sample

Results from
sequencing data
ending in epi week 46
(17 November 2023)

* Omicron lineages
XBB.1.5 and XBB*
were circulating
from October to
November, with an
Omicron
dominance in
November.

Proportion of variants in a given samples
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Inferred variants in wastewater samples from South African wastewater
treatment plants by month, between April 2021- November 2023
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South Africa at a

glance:

Circulating lineages as determined by Freyja deconvolution of
sequence data

Results from
sequencing data
ending in epi week 46
(17 November 2023)

Omicronlineages
XBB.1.41.1and
BA.2.86 were
circulatingfrom
Octoberto
November with
BA.2.86
dominancein
November.

Omicron XBB sub-
lineages werein
circulation
throughout
October.

The predominant

lineage circulating
in clinical samples
in the recent week
is BA.2.86.

Proportion of variants in a given samples
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What mutations in the spike protein tell us about the circulating
lineages

Highlighted

Highlighting mutations found in
wastewater samples that
correspond to the reference
lineages

Top x-axis:

Summary:
Position of the spike

protein

Summary of lineages
associated with most
common mutations

Spike mutational profile of samples from sites across SouthAfrica and VOCs/VOIs processed in weeks 30 31 32, 2023
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/VOIs processed in weeks 42 - 46, 2023

NTD

ites across South Africa and VOCs

Spike mutational profile of samples from s

A. combination of mutations associated with lineage BA.2.86 and XBB sublineages have been found in sites across all South African provinces during Epi

weeks 42-45
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in weeks 42 - 46, 2023

Spike mutational profile of samples from sites across South Africa and VOCs/VOls processed

UH

SD2

sD1

RBD

NTD

A combination of mutations associated with lineage

BA.2.86 and XBB sublineages have been found in sites

L

N

r

across all South African provinces during Epi weeks 42-46.

tlolnlE 1T TT T 1T 1T 1T | 1T T
LR R R L L
0000000 RRNEARRENEARENNERRARNERRERRERRRR DR
connanapuananauununnauanapEnENEREanEEREERRnnEROARRERRRREDD
5000000 EENEEREENEEREENERREENERREEEERREE RS
foaaoeanaEeEdaeEeEdaaEnEaaaEeERREERERRRE ORI
i0000R0REERRRREECRRREEREERERRERREEREREREEE RN
$00N0N0REENEEREENEERRENERRRERERREERERRER RN
i00N0NOREENERREENEEREENERREENERREERERRER RS
i00N0NORRENERREENERREENEEREEEERREEEERRER ORI
(000NN EEREENEEREENERREENERREEEERREE RS
000000 RRNERRRENEAREENERRERNERRERRERRRR DR
{00000 RERNREGRENAENEAREREERRRERERRRE RN
I0000NRREENERREENEEREENERREENEOREERERRER RS
:00N0N0REENERREENEEREENERREENERREERERRER RS
iosasnonasansnuannnnaaaEsnunennaaaauenen e nnNnunEnl
:jgisnonusonsouuononoonuonEEonoooEnuonenonnEuecNannENENEnE
U IO T IR R L TN L
AL LN LW IR R L N
:osasnnnasansouannnaasasnenonosaeueneniingaesannnnnunnne
:asasnonaaansnuannnnaansneunnniaaauaneninnguesaannnnunnnl
:0000000000000000000000E00EENNE00E0ENEEEOENENOOEGENNRENNES
IEEEEEEEEEENENENEEEEEEEEEEEEEEEENEEEEEE EENNNNONNRNNNERENNE
inaasasanennnnananansaninnnunnanuannanane
iaasannaaannnnaneaonacnapaanniesnannEnuinnnugEnnERRnEENN
{EEEEEEEEEEENENEREREEEEREERENEEEEENRERREE RAREEEREENEAREEEEE
ssssnsnassnsnuasnnnasasauennnnaaaEanenonaccannnnnunnns
fEEEEEEEEEENENEEEREEEEEREENEEREENEEREER REAGEEEREEREEREEREERE
ssssnunasnnsnuanunnuseeuuunnnaanEanun e nnnnuuEnl
AR AERANERARAANARRNRRRNRRARERARARAR NERRRODRNORNERAAERD
ssasnnnisanapananepuannueunuonananapEnannunnnRENRERRnRn
ssagnanasaunuuanunaunnnaneunuunuunnEnuuoinnianninnenunand
SeeenEnaeaaRREacEnREaRERREREEERRRRERREE RS
SEEOEONEENERRRENERRRENERRREEERRRERERRRR RS

T I I I I I I I I I I I I I I I I T T T T I I T I I I N xrrxr g

NSNS EENEBNEENEOREENEBRENNEBREREEEREEOENRGROEEDEROEREEEES
ssssaapccecpocEcEEREEOREDEEOROPEEROEEDON
GGG ERENEERENEGENEEREENEENENEEREEEEEREEEEREEREEEREDERED
0000000000 EEEEREOEEEEEGREEREGREEGEEREEEERERERREREREE
N0 OO O0OO00000000000000000000000000 000 0C000COCCO0CCCOCO0 .0
sssoEENEEOEDECEROEEODEEOEEDEEEDDEEENOEODEE
SEE0ENNEEOEENEENEENEEEEEREEREEREEOEEREE SRR EEE
SissEscEEEoonsEOEEES
OO OO OO OO OO OO0 0O000O000000000000 20
S0G0R0NREEERENEEREEREEREEREEREERREEEREREERREERERENRRERERRENEE(E
SGS0RRRRERERNRNEERONEENEEREERRERRERERNERARERRNRERRRNERARNREENNN
SOSGRRRREERERNENENNENNEEREERRRREERERRERAERRNNROERRNERRRGENN
dassissssasensaannss
BENNEERENENEEEEEEEREEEEREENNEERENEEERNE0ENNNENRENNOEEEEEEES
SEEEBREEEREENEEREENEEEENAEENRERREEREENEENEENNNNNNEEENENEDEND
JEEREEEEEENEPEEENEE OO EEEEENEEEEEE EERRNONNRERONOEEERER
SESOERREEERNREENEONENOEEOEERRRRRERRERER RO

geggeeee $990Y

3
§
§
§
8
§
3
g
§
§
§
g
¥
§
§
g
§
§
3
g
g
g
:0NuNENNRENNNNNNENNREnEREa0uEnERRERRue NRRNREEEEEEEEREENE
g
g
&
5
g
§
]
H
g
8
g
g
g
8
g
Ed
g

FOYYYYRYeRLIYIRRRRRIYIIITIILIT 9

a5

Epi
week
az

Warks
W ios:

DaspoosrfiWastewvaterTreatmentorks

aterTroats
Treatr
rTreatren

rTre

raterTreatment\Werks.

Harnsbeesfontein\Watenworks

ane
Chunrry
Treat
ntein

MortharmWastewater Treatmmentiorks KT}
ERVVAT VI akpl aatvvastewaler Tre atmentyyorks

BAa 1

BloemspruitWastewater TreatmentWorks

ERVWATViakpl aat\Wastewater Tre atmentVWorks

Centralastewater Treatmentiorics{ KM )
‘Soudkoppiesiastewater TreatmentViiorks
SterkvwateryVastevwater TreatmentvVWorks

ERVVATWVIakplaatvVvastewatesTre atmenivorks

ERVWATVIakplaatWastewater TreatmentWorks

Daspoormiastewater Treatmentuiorks

Morthemyastewater Treatmentorks(S)

MorthernWastewaterTreatmentWorks(GP)
DaspocrtWastewaterTreatmentiorks

‘Goudkoppies\WasteveaterTi
NMdantsaneVastewater Treabmenivvorks
MdantsancWWastewater TreatmentWiorks
SterkwateryVastewater Tre ammeniviorks
ZandvieitWastewaterTreatmentWorks
Roohwanvastewater Treatmentyorks
Roociwal/Vastewater Treatmentorks

Hare beesfonteinWaternworks
DaspocrmivastewaterTreatmentorks

Bloemspruitvastew ater TreatmentVvorks
Daspocrmivastewater TreatmentWorks

Wiakplaats

FRoohwalVastevater Treatmeniviorks
Daspoortastevwater Treatmentiorks

Borch

Bloemsoruitvastewates Treatmentvorks

ZandvieitWastewater TreatmentWiorks
Daspocrmiastewater TreatmentWorks

Harmebeesfontein W alen orks
EastBank\Vvastew ater TreatmentVorks

Site Name
EastBankV
BaA 2
BA3
BaA a4
BAS
AN
B
BB
BB 1.5
XEB.1.16
*xBB.1.9.1
HBB. 1.9.2
xBB.23
EG S5
ES.S.1
BA 2 86
a1

L=}
o




Spike mutational profile of samples from sites across South Africa and VOCs/VOIs processed in weeks 42 - 46, 2023

A combination of mutations associated with lineage BA.2.86 UH HR1
and XBB sublineages have been found in sites across all South
African provinces during Epi weeks 42-46. r A A A
f )|
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Amino acid mutations and frequency — Spike protein

XBB* is a recgmbinant of. BA.2.10.1 and i ‘ i i BA.2.86 is a highly mutated sub-lineage
BA.2.75 that is characterised by one or f | ' : i i of BA.2, recently circulating in Denmark,
more of the'followmg mutations in the = - : i : Israel and the United States of America
spike protein: V83A, Y144-, H146Q, ; _ : and is characterised by one or more of
Q183E, V213E,G252V, G339H, R346T, sy _ T iE s - _ the following mutations in the spike
L368I, V445P, G446S, N460K, F486S, , ; b n i i protein: R21T, S50L, H69-, V70-, V127F,
F490S = = : R . F157S, R158G, N211-, L2121, V213G,

e L216F, H245N, A264D, 1332V, K356T,
N ; R403K, V445H, N450D, L452W, N481K,

_r | V483-, E484K, E554K, A570V, P6215,
1 3 1670V,  P68IR,  S939F,  P1143L,
z ) | Ins16:MPLF*
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List of variants and sub-lineages of interestand
concern
(https://www.who.int/en/activities/tracking-
SARS-CoV-2-variants)
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Heatmap showing patterns of emerging mutations in the spike region of SARS-CoV-2, collected from April, 2021 - November, 2023. Mutations appearing in yellow have a low read
frequency, those appearing in orange have a medium read frequency and those appearing in red have a high read frequency. Mutations are included and updated weekly.


https://www.who.int/en/activities/tracking-SARS-CoV-2-variants
https://www.who.int/en/activities/tracking-SARS-CoV-2-variants

Gauteng - Tshwane

|| dPCR

30,000

20,000

10,000

Laboratory confirmed cases

(=3
.

f=1

Epidemiological week

*
*

" Rooiwal Sample Collection ®™ Daspoort Sample Collection + Daspoort Wastewater Treatment Works + Rooiwal Wastewater Treatment Works

* Chloroformstartand end date

SNV =TSmO O ol — o mnmVvo NN =3O — IO MNO O =D N0
—t -~ NI T T FTUANE——~—A AN AT T TN AN ——dad AT TS A
2 E2z22B22BEBEE2EB2222z22p2282222288222B822E23222222322s23222z2282232232%¢8
BB BB R RS B RS RS B R RS R BN RS B RS B B R R R R R Rt B R B B B B Rt R B Bt B R B DA
SRR R RS RS Es R R R R s R B R B R R R R R R R R R Ea R R R B s Ra s N RN EaEe Ra R B B Ea N Ra e B R e el
== == E=R=R=R=R=R =Rl R R R = R = R R R e R e e N = R === === =A== == === ===
AAAAAAAAAAAAAaAAaAAaAaaAaAaaAaaaaaaaaaaaaaaaaaaaaaacaasaa s

(suany N) [wysardo) awouan 5o

Daspoort Wastewater Treatment Works

10 4

2
@

2
Y

Proportion of variants in a given sample
o
kS

o o
9]
22033 —

XBB.15.7
XBB.1.5.81
XBB.1.5.83
XBE.1.5.91
XBB.1.9
¥BB.2.3
XBEB2.3.11
XBB.2.3.9
XBE.2.4
XBB.2.7

Sl | 1] .
AR SRR RS R NAERR AR AR A fafeiniaial oalage todvtstata b bab i bl o babe pabab otttk dege g ok
SAAASAA AR AAna A a AR AR AR A R AA S MR AR RAA AAR AR AN AR AT A0 RATARAR AT
Epiweeks
mmm  Alpha mmm BA 223 mmm FL25 . Other
BA.2* [Omicron (BA 2 X] BA 238 FL48 XBB
. BAS* [Omicron {BA S X] mmm BA.2.383 . FP3 mam XBB.1.16
BQ.1* [Omicron (BQ.1.X] BA 256 FY5 XBB.1.16.17
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mem BA 2104 Delta Omicron
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SARS-CoV-2 levels and Genomic Results in Epi week 4:

*  SARS-CoV-2 levels in Daspoort WWTW decreased
to low in Epi week 2. Even though there was an
increase in levels in Epi week 48 in 2023, levels
remain low.

* SARS-CoV-2 levels in Rooiwal WWTW have
decreased in Epi week 47. Levels remain low. No
new results for Epi week 4 are available.

* Sequencing data ending in Epi week 46 in Daspoort and 45 in
Rooiwal.

*  Omicron lineages HS.1, XBB.1.41, XBB.2.3, BA.2.56
and XBB.1.5.45, were circulating in Daspoort
during Epi week 46, with BA.2.86 dominating.

* BA.2.86 was also the dominant lineage detected in
Rooiwal during Epi week 45. Other lineages
including XBB.1.41, XBB.1.5.28 and XBB.1.42.1
were also in circulation.

SNP Analysis:

* A combination of mutations (V127F, L2121, V213G,
L216F, H245N, A264D, 1332V, K356T) associated
with lineage BA.2.86 were found in both Daspoort
and Rooiwal.
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R I e - SARS-CoV-2 levels and Genomic Results in Epi week 4:
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E 20,000 2 g * As of Epi wegk 4, SARS-CoV-2 Ievels. in Goudkoppies
£ P WWTW have increased. Levels remain low.
= [=]
3 { =S * In Northern WWTW, SARS-CoV-2 levels decreased
z §~ slightly, and are low in Epi week 52. No new results
g é for Epi week 4 are available.
= 0 . . . . . . - . . 0 o . L . i .
e g * Sequencmg data endmg in Epl week42 in Goudkopples and 45
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During Epi week 42, Omicron lineage BA.2.86 was
dominating in Goudkoppies.

Omicron lineage BA.2.86 was also dominating in
Northern Gauteng. Other lineages in circulation
included: XBB.1.41.1, XBB.1.5.45, GA.41.1, BA.2.86.1,
JB.2, BA.2.43, EG.5.1, and BA.2.16, during Epi week
45,

SNP Analysis:

A combination of mutations (V127F, L2121, V213G,
L216F, H245N, A264D, 1332V, K356T) associated with
lineage BA.2.86 were found in Goudkoppies.

A combination of mutations (V127F, L2121, V213G,
L216F, H245N, A264D, 1332V, K356T) associated with
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SARS-CoV-2 levels and Genomic Results in Epi week 4:
gPCR [ dPCR =
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% 30,000 34
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o g ¢ The SARS-CoV-2 levels in Hartebeesfontein WWTW
ﬁ O . . . .
2 20000 2 B increased and levels remain low in Epi week 47.
u’g o Levels at this site decreased in Epi week 4, and are
g 2 low.
> 10,000 1 2 . . )
g R =l ¢ As of Epi week 43, there was a slight increase in
‘g . . Z SARS-CoV-2 levels in Vlakplaats WWTW, after a
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XBB.1.42.1 were circulating during Epi week 46 at
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KwaZulu-Natal - eThekwini

e I R SARS-CoV-2 levels and Genomic Results in Epi week 4:

h memm M |

o Y Y * Lineage BA.2.86 was dominating. Other lineages in
Epidemiological week circulation included: XBB.1.41.1, XBB, and JB.2 in

+ (Central Sample Collection ® Central Wastewater Treatment Works (KZN) <+ Northern Sample Collection ® Northern Wastewater Treatment Works (KZN) Epl week 46, eThekwini Central.

e  SARS-CoV-2 levels in Central WWTW in Epi week 4
are low after aslight increase was seen in Epi week
51,2023.

*  SARS-CoV-2 levels decreased and remain low in
week Epi 4 in Northern WWTW.

—

Laboratory confirmed cases

* Sequencing data ending in Epi week 46 in Central eThekwini
and 46 in eThekwini North.

(auan N) [wysardo)) swouan) So]

* Chloroformstartand end date

¢ In eThekwini North, BA.2.86 was also dominating.

Central Wastewater Treatment Works Northern Wastewater Treatment Works In circulation there were also lineages JC.1, GV.1,
10 BA.2.86.1, JB.2, BA.2.10.2, BA.2.23, BA.2.10, and
10 . . .
| I I' i I FY.5 during Epi week 46.
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Proportion of variants in a given sample
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SARS-CoV-2 levels and Genomic Results in Epi week 4:

*  As of Epi week 46, SARS-CoV-2 levels are moderate
after an increase was observed after Epi week 36 in
the Kwanobuhle WWTW. No new results for Epi
week 4 are available.

* SARS-CoV-2 levels decreased from moderate to
low from Epi week 43 to Epi week 46 in Brickfield
Pre-treatment works. No new results for Epi week
4 are available.

* Sequencing data ending in Epi week 28 in Brickfield and 32 in
Kwanobuhle. No new sequencing data available.

*  SARS-CoV-2 sequencing coverage in the Brickfield
samples collected during Epi weeks 30-39 are too
low for meaningful interpretation

*  Omicron lineages XBB.1.5.81, XBB.1.5.32 and
XBB.1.5.27 were circulating in Kwanobuhle during
Epi week 32.

SNP Analysis:

*  SNP analysis could not be performed as the SARS-
CoV-2 sequencing coverage in the Brickfield
samples collected during Epi weeks 30-39 were too
low for meaningful interpretation.

* A combination of mutations (V127F, L2121, V213G,
L216F, H245N, A264D, 1332V, K356T) associated
with lineage BA.2.86 were found in the
Kwanobuhle wastewater treatment plants.
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SARS-CoV-2 levels and Genomic Results in Epi week 4:
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SARS-CoV-2 levels and Genomic Results in Epi week 4:

¢ In Bloemspruit WWTW, a 2-fold increase in SARS-
CoV-2 levels were seen in Epi week 44. In Epi week
4, levels decreased and are low.

* A decrease in SARS-CoV-2 levels was seen in
Sterkwater WWTW in Epi week 52 and levels
remain low in Epi week 4.

* Sequencing data ending in Epi week 42 in Bloemspruit and in
Epi week 40 in Sterkwater.

¢ BA.2.86 was the dominant lineage circulating in
Bloemspruit during Epi week 42.

e Lineages XBB.1.5.81, JB.2, XBB.141.1, and HS.1,
were circulating in Sterkwater during epi week 32.

SNP Analysis:

¢ A combination of mutations (V127F, 12121,V213G,
L216F, H245N, A264D, 1332V, K356T) associated
with lineage BA.2.86 were found in both
Bloemspruit and Sterkwater.
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