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COVID-19 Surveillance using Wastewater-based Epidemiology in Ulsan
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ABSTRACT - During the coronavirus 2019 (COVID-19) pandemic, wastewater-based epidemiology was used
for surveying infectious diseases. In this study, wastewater surveillance was employed to monitor COVID-19 out-
breaks. Wastewater influent samples were collected from four sewage treatment plants in Ulsan (Gulhwa, Yongyeon,
Nongso, and Bangeojin) between August 2022 and August 2023. The samples were concentrated using the polyeth-
ylene glycol-sodium chloride pretreatment method. Severe acute respiratory syndrome coronavirus 2 (SARS-CoV-2)
RNA was extracted and detected using real-time polymerase chain reaction. Next generation sequences was used to
perform correlation analysis between SARS-CoV-2 concentrations and COVID-19 cases and for COVID-19 variant
analysis. A strong correlation was observed between SARS-CoV-2 concentrations and COVID-19 cases (correlation
coefficient, r = 0.914). The COVID-19 variant analysis results were similar to the clinical variant genomes of three
epidemics during the study period. In conclusion, monitoring COVID-19 via analyzing wastewater facilitates early

recognition and prediction of epidemics.

Key words: Wastewater surveillance, COVID-19, RT-PCR, NGS, Variants

H

o
o
b
X

z
18
o

‘

H(wastewater-based epidemiology, WBE)©] &
g wastel AREel A% Al
Fol= whHo o), ZhgA] Ao o]k
%811 LI B s P R
AR Loy L ipelzls

jus)
==

3}

z Mo
2L
JO rlr

=

i
e
mlo

]

i o

1 o o
ol
o,
1 )

f
oE
o A
o
X

ol
o

O o

59 dlZelt A%
ANAR A 2H

0%‘71 ity

7]

—

*Correspondence to: Ulsan Research Institute of Public Health
and Environment, 157 Munsu-ro, Nam-gu, Ulsan 44642, Korea
Tel: +82-52-229-5234, Fax: +82-52-229-5239
E-mail: kgnll13@korea.kr

Copyright © The Korean Society of Food Hygiene and Safety. All rights reserved. The Journal

of Food Hygiene and Safety is an Open-Access journal distributed under the terms of the Creative

Commons Attribution Non-Commercial License(http://creativecommons.org/licenses/by-nc/3.0)

which permits unrestricted non-commercial use, distribution,and reproduction in any medium,
provided the original work is properly cited.

260

I AREE, HF S

Eoll tisk 2AF 283 2
ATk, =21} gﬂ[ﬂnlo] A
g4 2 A

> o

Holel sl A e w3,
99| %LOH ey 229 RUHYS S a5 7
dAstel e Sgson, S 2
= Ay vy v

A] sl o

=]
=

=S Daughton”

AwkEel A

A= 20221d 8¥HE 2023 8¢
9] 3}_/':@-;\12 =3l 219 7dgd A
OIS 53 Begel 2] 0 W o o
l H]OlEiﬂﬂ 1 = Ef‘& AH

% e



Table 1. Characteristics of sewage treatment plant
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A (Gulhwa) B (Yongyeon) C (Nongso) D (Bangeojin)
Treatment capacity (m*/day) 47,000 250,000 100,000 140,000
Treatment region Ulju, Nam-gu Ulju, Nam-gu Jung-gu, Buk-gu Dong-gu, Buk-gu
Population 144,226 296,219 316,000 155,802
Sampling method grab grab composite composite
Treatment method MSBR?* DeNiPho" MLE® MSBR?*

*MSBR: modified sequence batch reactor, continuous inflow, treatment, discharge.

®DeNiPho: intermittent aeration contact oxidation method.

‘MLE: modified ludzack ettinger, removing organic matter and nitrogen (N) in sewage.
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Fig. 1. PEG-NaCl concentration method.
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Fig. 2. SARS-CoV-2 viral genome concentrations results by RT-PCR.

Table 2. COVID-19 variants sequencing analysis results by NGS

No. Date Lineage Note

1 2022-08-08 BA.5.2  Probable Omicron (Unassigned)
2 2022-08-22 BA.5.2  Probable Omicron (Unassigned)
3 2022-08-29 BA.5.2  Probable Omicron (Unassigned)
4 2022-09-05 BA.5.2  Probable Omicron (Unassigned)
5 2022-09-13 BA.5.2  Probable Omicron (Unassigned)
6 2022-09-26 BA.5.2  Probable Omicron (Unassigned)
7 2022-10-11 BA.S Omicron (Unassigned)

8 2022-11-07 BA.5.2  Probable Omicron (Unassigned)
9 2022-12-12 BA.S Omicron (Unassigned)

—
S

2022-12-19  BA2
2023-01-02  BA2
2023-01-30 BA2
2023-02-06  BAZ2
2023-03-20 BA.2.75.6
2023-04-17  BAZ2
2023-05-01 XBB.1.5
2023-05-22 XBB.1.22
2023-06-19 XBB.1.9.1
2023-06-26 XBB.1.5

Omicron (Unassigned)

—
—_

Probable Omicron (Unassigned)

—
[\

Omicron (Unassigned)

—_—
w

Omicron (Unassigned)

—
~

Omicron (Unassigned)

—_
W

Omicron (Unassigned)
Omicron (XBB-like)

—_ =
~N

Omicron (Unassigned)

—_
o]

Omicron (Unassigned)

—
O

Omicron (Unassigned)

20 2023-07-03 XBB.1.22 Omicron (Unassigned)
21 2023-07-10 XBB.1.22 Omicron (Unassigned)
22 2023-07-17 XBB.1.9.1 Omicron (Unassigned)
23 2023-07-24 XBB.1.22 Omicron (Unassigned)
24 2023-07-31 XBB.1.9.1 Omicron (Unassigned)
25 2023-08-21 XBB.1.9.1 Probable Omicron (Unassigned)
26 2023-08-28 XBB.1.9.1 Omicron (Unassigned)
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