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Geochemistry, from rain water to groundwater and pollution in Dhaka water
*Mst. Shamsun Nahar'
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Rain water is the source of most ground water and a logical starting point for the study of
groundwater geochemistry. However natural and anthropogenic dusts and gases modify the composition.
Before the rain turns into ground water, various processes in the soil may affect the
concentrations. Dhaka, capital of Bangladesh, is a megacity dependant on groundwater for the
majority of its water supply. Recharge to the groundwater aquifer is insufficient to balance
abstraction, groundwater levels are in decline and water quality is compromised by seepage from
areas of urban and industrial contamination and leakage from polluted rivers. Environmental isotope
distributions have been used independently to evaluate the significance of potential sources of
pollution. Both approaches identify the polluted River Buriganga as the main threat to groundwater
quality, indicating priorities for monitoring and aquifer protection. In this abstract, we will
follow the evolution in water chemistry from rain, via soil and contaminated river recharge to the
aquifer.
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Behavior of As and its related elements to causes groundwater As contamination in the
aquifer sediment of Lakshmipur, Bangladesh
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Characteristic and origins of "Valuable Water Springs in Toyama Prefecture" using isotopic
composition and chemical concertation
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Total eight spots of spring water from Toyama Prefecture were selected as ‘The 100 Exquisite and
Well-Conserved Waters (EW water)’ by Ministry of the Environment in Japan. However, with
enhancement of groundwater usage in recent years, water quality and flux diminished gradually. To
understand the origins and water qualities of these spring water, we measured hydrogen and oxygen
stable isotopes, together with chemical composition of spring water, groundwater, rivers, and
rainfall in Toyama Prefecture. A1l EW water in the Toyama Prefecture lied in the middle of meteoric
water line with d-value (6D-6'0) of 3@ in winter and 10 in summer. This suggests that EW water was
well-mixed and balanced by precipitation in all seasons. Muratsubaki located in the edge of Kurobe
alluvial fan, has very similar mineral composition with nearby confined groundwater, suggests
having the same catchment origin with Kurobe River. Using 60 and water property data, this spring
water is known that originated from high mountain area with 1658m elevation and well forested.
Furthermore, downstream show higher Si0, and lower Na/Ca ratio relative to upstream, well agreed
with longer residence time in the downstream (@-5 yrs) comparable with previous study. In contrast,
no significant difference of Si0, and Na/Ca versus 6'°0 between groundwater and river in the Sho
River fan, implying short transit time from river to groundwater. This study highlights the
importance to examine groundwater source to sustain high quality EW water, e.g. paying attention to
water preservation in the forest area.
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Spatial and temporal variation of stable isotopes in precipitation in Hokkaido, North
Japan
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Stable isotopes in precipitation have been widely used for paleoclimate and paleohydrology
reconstruction, which is based on its temperature effect and amount effect. However, the
relationship of stable isotopes of modern precipitation against meteorological variables has not
yet been understood well. In this study, precipitation was collected at 6 locations in Hokkaido
during the period from March 2010 to February 2013 to investigate relationship between isotope
ratios of precipitation and meteorological condition and to clarify the underlying processes.
Relatively low 60 with high d-excess for annual averages were observed at three sites in the
region along Sea of Japan (Teshio, Nakagawa and Sapporo), compared to the other three sites on
Pacific side (Tomakomai, Shibecha and Akkeshi). Seasonally, winter precipitation showed the lowest
6'°0 and highest d-excess among seasons. Weekly 6'°0 was positively correlated with temperature and
negatively with the amount of precipitation in most season and regions. To investigate the
relationship between meteorological condition and 6'°0 values, 264 precipitation events were
identified. Precipitation events from low pressure systems were classified into three groups
(northwest, southeast and middle) according to their trajectories. Precipitation events with
trajectory of southeast of Hokkaido showed relatively lower 60 than those in northwest, although
the amount of precipitation in Hokkaido area was not different between them. Lower 6'°0 values
observed in earlier case was attributed to lower 6'°0 values of water vapor due to heavy rainfall
in the upstream region of the trajectories of low pressure systems on Pacific Ocean. Observed
isotopic composition of water vapor also supports this.
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Sources and flow system of groundwater in and around eastern Fukushima Prefecture
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Carbon isotope composition of riverine particulate organic matter in the Kumaki River
system with forest and paddy field in Noto Peninsula, Japan
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River systems play an important role on geochemical processes in watershed and the source of
nutrient and organic matter to coastal marine environment. Land-use pattern in river watershed
reflects water quality and bioavailable chemical compounds in river waters. Rain and snow events
also influence water quality, transport flux and migration behavior of organic matter in river
systems. To understand the transport processes and sources of organic matter, researchers have been
applied tracers such as C/N ratio, delta'C, radiocarbon and biomarkers. Carbon isotopic
compositions, delta’C and capitaldelta'’C, are useful tools because of identification of plant
types (C3 and C4) and apparent age of organic matter. The purpose of this study is to understand
the transport behavior of particulate organic matter (POM) in rivers, which have watershed with
abandonment of forest and paddy field in present Japanese watershed condition. The river research
was carried out at the Kumaki River system, the Kumaki River and Nishiyachi River during 2009-2011,
in the Noto Peninsula, Japan. We set up at three sites (headwater, upper and middle reaches) of the
Kumaki River and at three sites in the Nishiyachi River of the main tributary. Riverine suspended
solids were separated from 60-90 L river waters using continuous flow centrifugation method.
delta’C values range from -28.5 to -24.8% for the organic matter in riverine suspended solids and
river bottom sediments. The capitaldelta'’C values are 86 to 97% at the headwater site, -5 to 34%
at the upper site and -18 to -64% at the middle site. The capitaldelta'’C of POC decreases from the
headwater to the middle sites at the Kumaki River. POC content is 3.9 to 21%, and C/N ratio ranges
from 9 to 19. These parameters also show downward decreasing trend in the river line. Similar
downward variations were found in the Nishiyachi River but little bit different correlation with
deltal13C and capitaldeltal4C. Land-use pattern in the Kumaki River watershed is occupied by forest
in the upper area and by paddy field along the middle and lower river area. These results indicate
that paddy field in the middle and lower watershed area in the Kumaki River system has main sources
of POM exported to the coastal marine environments.
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