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Identification of novel indicator microorganisms for assessing pathogen
contamination of groundwater in the Kathmandu Valley
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In this study, we investigated the actual situation of contamination of
water samples by pathogens, such as viruses and protozoa, and their sources in the Kathmandu Valley,
Nepal, where the outbreaks of waterborne diseases caused by pathogens are a serious problem. Based
on the analysis of water samples collected during surveys in February-March and August 2019 and July
2020-February 2021, along with previously collected samples, knowledge on the actual prevalence of
pathogens in water samples was elucidated. Especially, the successful detection of SARS-CoV-2 RNA in

wastewater and river water is a valuable demonstration of the effectiveness of wastewater-based
epidemiology, where the overall incidence of the infectious diseases is not yet known.
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Influent Effluent
No. of - -
WWTP Virus tested No. of Concentration (log copies/L) No. of Concentration (log copies/L)
samples positive - positive -
p samples (%) Mean £+ SD Min. Max. samples (%) Mean=SD  Min.  Max.
WWTP A Aichi virus 1 6 5(83) 5427 5.8 7.2 5(83) 50%x25 5.8 6.6
Enteroviruses 6 6 (100) 73+11 50 7.9 5 (83) 58429 6.7 7.1
Noroviruses Gl 6 6 (100) 6.8+1.1 5.1 8.3 6 (100) 6.4+1.0 4.4 7.1
Group A rotaviruses 6 4 (67) 2822 3.9 4.5 3 (50) 2426 4.5 5.2
Human cosavirus 6 5(83) 5929 6.8 7.3 5(83) 5326 5.6 6.8
Pepper mild mottle virus 6 6 (100) 7.5x15 4.4 8.5 6 (100) 7.3%+x10 5.3 8.1
Tobacco mosaic virus 6 6 (100) 8.7+ 0.4 8.4 9.2 6 (100) 8.5+ 0.7 7.9 9.7
Human adenoviruses 6 6 (100) 7.7*0.6 7.1 8.6 6 (100) 7307 6.2 8.1
JC polyomaviruses 6 6 (100) 8.4+ 0.6 7.4 9.2 5(83) 6.7+ 3.3 7.8 8.4
BK polyomaviruses 6 5 (83) 75+37 86 9.4 5 (83) 72+36 7.9 9.1
WWTP B Aichi virus 1 5 4 (80) 6.5+ 0.7 5.8 7.3 5 (100) 6.3+ 10 4.7 7.3
Enteroviruses 5 4 (80) 76+02 73 7.8 5 (100) 74x11 54 81
Noroviruses Gl 5 5 (100) 6.4+ 1.0 5.6 8.1 5 (100) 6.1+12 4.6 7.5
Group A rotaviruses 5 3 (60) 4.6+ .05 4.0 5.0 2 (40) 32+28 4.5 5.2
Human cosavirus 5 4 (80) 71+01 7.0 73 5 (100) 7.0+04 63 7.3
Pepper mild mottle virus 5 5 (100) 7.2%+15 4.6 8.3 5 (100) 8.0+04 7.5 8.5
Tobacco mosaic virus 5 5 (100) 8.8+ 0.3 8.4 9.2 5 (100) 8.9+ 05 8.3 9.5
Human adenoviruses 5 4 (80) 8.0x05 7.4 8.5 5 (100) 8.0+ 0.6 7.0 8.5
JC polyomaviruses 5 4 (80) 9.0+03 88 94 5 (100) 9.0+06 81 9.5
BK polyomaviruses 5 4 (80) 9.1+0.2 8.9 9.4 5 (100) 9.2+ 0.2 9.0 9.4
Concentration, log copies/L; SD, standard deviation.
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