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Investigation of virus in soil around On-Site Sanitation in developing countries
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In many parts of the developing countries, On-Site Sanitation (OSS) systems is prevalent for
treating human wastewater. Among them, pit latrines are one of the common types and designed for
use with non-flushing toilets. However, with the increasing adoption of flush toilets, the pit latrines
are unable to handle the increased wastewater volumes, potentially leading to insufficient control of
pathogen risks. The effectiveness of OSS systems in reducing pathogen risks through soil infiltration
remains unclear, necessitating further investigation. This study aimed to investigate the propagation

of viruses in the soil surrounding operational OSS systems by measuring the presence of the human-



specific fecal contamination indicator virus, PMMoV (Pepper Mild Mottle Virus). Previous studies in
our laboratory have quantified PMMoV using quantitative PCR, but this research attempted to use
ELISA (Enzyme-Linked Immuno-Sorbent Assay), a method commonly used for detecting PMMoV in
agricultural field. In this study, soil samples were collected from two depths at household OSS sites in
Sri Lanka, a country with widespread OSS use, and PMMoV concentrations were measured. The
results showed that PMMoV was detected at some OSS sites, with variations between locations.
Additionally, higher concentrations were generally found at a depth of 1.0 m compared to 0.5 m. Based
on these findings, future research will focus on selecting sites to collect soil samples both near and far

from the OSS systems to estimate how viruses are transported with distance from the source.
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Table 2.2 Household sanitation facilities
Percent dit ion of and de jure by type and location of toilet/latrine facilities, according to
residence, Sri Lanka 2016
Type and location of toilet/latrine Households Population
Ly Uban  Rural Estate  Total Urban  Rural Estate  Total
Improved, not shared facility
Flush/pour flush to piped sewer 1.4 1.9 06 33 1.3 20 0.5 34
system
Flush/pour flush to septic tank 45 15 37 2.1 46 15 33 2.1
Flush/pour flush to pit latrine 721 846 720 82.1 723 85.9 734 83.1
Ventilated improved pit (VIP) 14 15 241 14 13 15 241 15
latrine
Pit latrine with slab 19 [bX:] 03 1.0 20 0.9 04 1.1
Composting toilet 0.0 0.0 0.0 0.0 0.0 0.0 0.0 0.0
Total 90.8 90.3 787 89.9 915 91.7 79.8 912
Shared facility'
Flush/pour flush to piped sewer 1.0 0.2 0.1 04 1.0 0.2 0.1 04
system
Flush/pour flush to septic tank 0.6 0.1 04 0.2 0.5 01 0.4 0.2
Flush/pour flush to pit latrine 55 72 16.3 7.3 46 6.1 156 6.3
Ventilated improved pit (VIP) 0.0 0.0 02 0.0 0.0 0.0 0.2 0.0
latrine
Pit latrine with slab 0.1 0.1 0.1 0.1 o1 01 0.1 01
Total 7.2 7.6 17.0 8.0 6.2 6.6 16.3 6.9
Unimproved facility
Flush/pour flush not to sewer/sep- 11 0.3 0.6 0.4 12 0.2 0.5 0.4
tic tank/pit latrine
Pit latrine without slab/open pit 0.1 0.2 0.1 0.2 0.1 02 0.0 0.2
Bucket 0.0 0.0 0.0 0.0 0.1 0.0 0.0 0.0
No facility/bush/field 04 13 30 1.2 04 11 26 10
Other 0.4 0.2 06 0.2 0.5 0.2 07 0.2
Total 2.0 2.0 43 21 22 17 39 19
Total 100.0 100.0 100.0 100.0 100.0 100.0 100.0 100.0
Number 4,309 21,778 1,122 27,210 17,212 82,864 4,492 104,569
' Facilities that would be considered improved if they were not shared by two or more households.

88 : Department of Census and Statistics : Sri Lanka Demographic and Health Survey. (2016) 2.1.3 Sanitation
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