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In the Kathmandu Valley of Nepal, groundwater is an important water resource for drinking and other domestic uses. Ap-
proximately 50% of water supply is derived from the groundwater. However, microbial contamination exceeding the standard
for drinking water set by the WHO has been reported. Conventional microbial surveys have mainly foc&sedenchia coli
and coliform bacteria. There is concern about possibility of underestimating the contamination of disease-causing bacteria e»
cept E. coli and coliform bacteria. Therefore, we analyzed the microbial communities in the groundwater to detect the other
pathogens.

Six water samples were collected from shallow wells and river (five samples for shallow wells and one sample for river). The
samples were filtrated with Durapore membranes and DNA extraction was performed from the filters. PCR amplification of the
16S rRNA genes from each DNA sample was carried out with the primer set, EUB8F and EUB907R. The 16S rRNA gene clone
library was established and the clonal DNA was sequenced by the dideoxy chain-termination method. The sequence data we
compared to those in the GenBank database by using BLAST search program. Moreover, the presence of pathogenic bacte
was detected by nested PCR assay.

Results of phylogenetic analysis of 16S rRNA gene sequences showed that some clones were diadiambarillusand
Staphylococcushat associated with human life. In addition, a total of 57 clones were closely related to nine kinds of pathogenic
bacteria such ag\cinetobacterand Legionella Furthermore, results of nested PCR assay revealed that multidrug-resistant
Acinetobactemvere presented in the shallow well groundwater.
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Analyzing faecal contamination of urban groundwater in Kathmandu Valley, Nepal
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SHIMURA, Sdadaaki*, Sadhana S.MALLA, Saroj CHAPAGAIN, Akiko SAKAMOTO?, NAKAMURA, Takash?, OSAKA,
Ken'ichi®, Eiji HARAMOTO?2, Naoki KONDC!, Daisuke INOUE, Kazunari SEl, Yasusi SAKAMOTC, KAZAMA, Futaba’,
NISHIDA, Kei?
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HICRE program, Yamanashi universi§iCRE, Yamanashi universit CREEW, Nepal,*The university of Tokyo Kitasato
university,® University of Shiga prefecture

Shallow groundwater is an important source of domestic water in the Kathmandu Valley. Previous studies haveF&mdirted
contamination in water samples from many public and domestic wells, in urban area of the valley. Every year, about 3000 death
due to waterborne diseases are reported. Microbial pollution in the groundwater could probably be the reason behind the deatt
The objective of this study is to investigate faecal contamination source and its contribution in the groundwater of the Kathmandt

Valley, Nepal

We collected groundwater samples from shallow tube wells and dug wells (depth: 2.8-21 m) and river water samples from mair
rivers in Jan.2009, Aug.2009, Aug.2009 and May.2011. Then, we mea&usefl concentration, water oxygen and hydrogen

isotopes, nitrate nitrogen and oxygen isotopes, and other chemicals in the water samples.

Higher E.coli concentrations were detected in the river water and the dug well (unprotected well) samples compared to the tube
well (protected well). The higl.coli in the river water samples reflected wastewater discharge to the river without treatment.
The seasonal variation of the water oxygen isotope and chemical concentration for both the groundwater and the river wate
samples indicated that the interaction between river water and shallow groundwater is insignificant. Additionally, high delta 15N
of nitrate in the highE.coli water samples indicated sewage as possible source of faecal contamination in the groundwater

gooobo:000,0000,000,000000,000000O
Keywords: Groundwater, Faecal contamination, E.coli, Stable isotopes, Kathmandu valley

1/1



Japan Geoscience Union Meeting 2012 @ ;«
(May 20-25 2012 at Makuhari, Chiba, Japan) °
©2012. Japan Geoscience Union. All Rights Reserved. ]&L’s}!me

Union

AHW27-P06 go:booboboobo 00:50 240 17:15-18:30

0000000000000000000000000000000000000
Analysis of nitrate variation with quality and hydrological factors in urban groundwater

of Kathmandu Valley, Nepal
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NAKAMURA, Takashi'*, OSAKA, Ken'ichi?, Saroj K. Chapagai) SHIMURA, SdadaaKi, NISHIDA, Kei!, SAKAMOTO,
Yasusht, KAZAMA, Futabat

lDoDo000000000000000,2000000,30000000000000000000000, “CREEW,

Nepal
LICRE, University of Yamanash?University of Shiga Prefecturé|CRE program, University of YamanashiCREEW, Nepal

The occurrences of nitrate, nitrite and ammonium in shallow groundwater systems, with their sources and distributions mecha
nism were investigated in Kathmandu valley, Nepal. Thirty-five shallow groundwater samples were collected during the monsoor
(August) season in 2009 and analyzed for the concentration of major dissolved ion and nitrate nitrogen and oxygen isotopes.

Nitrate isotopes approach suggests the sewer leakage act as a major source of nitrogen contamination. Relationships betwe
dissolved oxygen and composition of nitrate and ammonium shows the leakage from sewers could be the primary ammoniur
source, which is then converted into nitrate with anaerobic condition. Furthermore, this liner relationship between nitrogen anc
oxygen isotopes in nitrate shows the active denitrification in shallow groundwater. Nitrate concentrations in the groundwater
are decreased due to mixing with sewage originated nitrate and rainwater nitrate. And nitrate removal by the denitrification ir

shallow groundwater.
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Distribution and decadal changes of subsurface temperature in the northern Kanto Plain
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Potential estimation for geothermal heat exchanger system in Saitama prefecture
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Study on the effect on rainfall storage of the river terrace sediment
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