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Evaluation of Microbial Removal by On-Site Sanitation in Monsoon Asia

-Relationship with Seasonality and Soil Characteristics-
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In many parts of the developing countries, On-Site Sanitation (OSS) is prevalent for treating human
waste water. Among them, pit latrines are one of the common types and designed for use with non-

flushing toilets. However, with the increase of flush toilets, they are likely incapable of handling the



increased wastewater volumes, potentially leading to insufficient control of pathogen risks. The
effectiveness of OSS in reducing pathogen risks through soil infiltration remains unclear, necessitating
further investigation. Particularly in monsoon Asia, there is concern that heavy rainfall may expand
fecal contamination of soils surrounding OSS. It is, therefore, necessary to investigate the actual
conditions, taking climatic and geographic factors into account, including soil infiltration. This study
aimed to evaluate the microbial removal performance of OSS by collecting soil samples around them
and measuring viral indicators from human feces, including the Pepper Mild Mottle Virus (PMMoV)
and coliphages, along with bacterial indicators like Escherichia coli. The research was conducted in
Sri Lanka, focusing on six sites, including household pit latrines and soakage pits. Soil samples were
collected from both nearby and distant locations for microbial analysis. Enzyme-Linked Immuno-
Sorbent Assay (ELISA) was implemented to detect PMMOoV in soil samples. Results indicated that
PMMoV levels in samples collected from areas sufficiently distant from OSSs were similar to those
found near OSS, suggesting challenges in accurately assessing PMMoV in Sri Lanka using ELISA.
Additionally, coliphage results revealed a maximum virus removal of 3.9 Log from a coastal pit latrine,
particularly during drier periods, indicating a significant role of surrounding soil in virus removal.
Notably, no correlation was found between coliphages and E. coli, suggesting differing behaviors of

viruses and bacteria in soil environments.
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A R EENRRE S BRDIFER T ANV ADEEF Z R L TWDEEb LY, Z£2T, A
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Urg4 7 caryibe— Lt L THERALE, 2O, PMMoV OR YT 7 - 2y ha— LR
FEIZFERNAT o2& PCRIZE D RNA IBREZBEHO LD E L, THEBEEARLIZE O
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FIELNWZ ERB 2 bND, TFHFICKREDO VA NVAREEL TWZIZHEDLT 6 Al
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Flo, VANVADRERR ZLLTO XL ICERLAEM L, 7272L, S1 ~S3, L1~L3,
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MERPR NS
”.spl et EL 6A in 108 W.SPZ ERnR in LL) A 108
1w u NaN 049 109 1.00 51w Ll NaN 1.80 190 100
$1_w 2 1w 077 109 1.00 51w L2 TaN 1.20 .76 100
S1_w L3 NN 049 109 1.00 51w L1 Tan 1.00 190 100
2 w u NaN 100 017 1.00 52w Ll NaN 1.20 190 NaN
ME0Im 2w 2 1w 100 [E 100 WEOSm 52w L2 Tan 1.00 045 NN
52w L3 NN 100 017 1.00 52w L1 TaN 120 190 NaN
2w U 1w NN 109 1.00 51w Ll NaN 1.00 190 100
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