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Probe & Primer FACAGGTGGAACCTCATCAGGAGATGC-BBQ  55°C 10’ 94°C
ORF1la/b F-GTGARATGGTCATGTGTGGCGG 32 94°C 15>
R-CARATGTTAAASACACTATTAGCATA 58°C 30’ 45x.

SARS-CoV-2
F-AAATTTTGGGGACCAGGAAC 55°C 10’ 94°C

R-TGGCAGCTGTGTAGGTCAA 3794°C 15~
PFAM-ATGTCGCGCATTGGCATGGA-BHQ 58°C 30’ 45x.

Primer &Probe
N gene

Juo)l OMBL s A5 ajdiad )01 wgeS wopg WY Jous

White Red
Results Results Ct- ORFlab gene Ct- N gene

Inlet wastewater Negative  Positive 35.12 32.21
Aeration basin Negative  Positive 36.31 32.68
Secondary sedimentation basin 1 . .
Ardabil and (before chlorination) Negative  Positive 35.95 33.5
Nir Secondary sedimentation basin 2 . .
(before chlorination) Negative = Positive 35.72 32.3
Outlet wastewater (after . -
chlorination) Negative  Positive 37.8 34.01
Inlet wastewater Negative  Positive 36.31 33.17
Secondary sedimentation basin Negative  Positive 35.46 31.61
Khalkhal Sludge drained into the bed Negative  Positive 36.73 32.48
and Givi
Outlet wastewater (after Negative  Positive 34.66 30.57

chlorination)
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Imam Khomeini (Corona wards) Positive 38.45 33.68

Imam Khomeini (Public wards) Negative - -

Imam Reza Negative - -
Ghaem Negative - -
_ Alavi Negative - -
,:nrdd ?\?ilrl Bouali Negative - -
Fatemi Negative - -
Isar Negative - -
Sabalan Negative - -
Ardabil City Health Center Positive 38.19 34.4
Nir City Health Center Negative - -
Imam Khomeini Khalkhal Negative - -
I;Rglg?\zl Imam Khomeini Givi (Infectious  Negative ) _

Imam Khomeini Givi (Public wards) = Negative - -
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38.51
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Abstract

The curent outbreak of coronavinus disease (COVID-19) has led to areating apublic health emergency conditions smee 2019, COVID-
19, which is cansed by SARS-CoV-2, & spread via human-to-human transmission by direct contact or droplets, Through conducting
this study, we were looking for detecting SARS-CoV-2 i wastewater produced in fran country (Ardahil, Nir, Khalkhal, and Kowsar)
(wastewater collection network, wastewater treatment plant, and hospital wastewater). In this research, samples (n=76) were colledted
from mfluent and effluent of muniapal and hospital wastewater treatment plants, and some samples were also collected from Ardahil
municipal wastewater manholes. The sampling duration inchuded the white (lower fisk of COVID-19) and red (high rsk of COVID-
19) conditions, Samples were stored at ~20 °C for firther diagnostictests, The speafic prmerand probe reak-time reverse trunscriptase-
polymerase chain reaction (real-time PCR) targeting ORF1ab and N genes (nuckeoprotein gene) were appliad 1 detect viral genomes of
the SARS-CoV-2 virus in the wastewater samples. Out of 76 samples, & total of 15 samples (19.73%) colledted from wastewater in
Andabil province (Ardabil, Nir, Khalkhal, and Kowsar), were positive in tenms of SARS-CoV-2, Wastewater epidemiology can
facibitate detection of the incidence of pathogens through metropobses, measurement of population prevakence without direct kesting,
and provision of mformaton to the public health system shout the efficiency of mtervening efforts.

Keywords SARS-CoV-2 - Municipal wastewater - Coronavims - Wastewater treatment plant - Collection network - Hospital
waskewater

Highlights

* Double-membrane vesicles may play a roke in SARS-CoV-2 resigance
i lrarsh conditions,

* 197 % of wasiewater samples were positive for coronavinis,

* When the area was & white condition for coromvinis, the results of all
the samples examined from different paris of the wasiewater reatment
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