Japan Geoscience Union Meeting 2012 2 ) ;
(May 20-25 2012 at Makuhari, Chiba, Japan) °
©2012. Japan Geoscience Union. All Rights Reserved. ]“ gon

Geoscience
Union

AHW30-07 Room:101A Time:May 22 11:15-11:30

{?elationship between Geogenic Solute Concentration and Residence Time in Groundwze
ers

NAKAYA, Shinji 1*, Hideto Aokit, Phan Hoang Minh Ha Yoshiki Iwai', Akihiro Itoh!, NAKANO, Takanor?, MASUDA,
Haru¢’, MAEDA, Shunsuké, OKABAYASHI, Katsuki®, Ashraf A. Seddiqug MORIKAWA, Noritoshi®, YASUMOTO, Jufd,
Takuji Nakan§

IShinshu University?Research Institute for Humanity and Natut®saka City University*Jessore Science & Technology Uni-
versity,>Geological Survey of Japan, AlSUniversity of the Ryukyus

Mineral dissolution rate into groundwater may imply rock weathering and, release and accumulation of geogenic pollutants
In this study, we investigate the relationships between solute concentration and residence time (tR) of spring and well waters i
volcanic region, Mt. Yatsugatake, in limestone region, southern Okinawa, and in Holocene aquifer, Bangladesh.

In volcanic region, Mt. Yatsugatake, the residence time of groundwaters ranges from 15 to 50 years. The real velocity is
estimated to be from 100 to 500 m/y. The relationship between SiO2 and tR is linear in each watershed, and the slopes of th
straight line range from 0.45 to 2.8 mg/L/y. It is inferred that the weathering continues at a constant rate for recent fifty years
in each watershed in Mt. Yatsugadake. In limestone region, southern Okinawa, the tR of groundwaters ranges from 15 to 3
years. The relationship between Ca dissolved from the limestone and tR is also linear with the wide slope ranging from 4.2
to 8.0 mg/L/y. The dispersive value of the Ca dissolution rate into groundwater may reflect the effect of a wide range of flow
velocities due to heterogeneous hydrogeological structure of limestone. In groundwater As-hotspot zone of Holocene aquife
Bangladesh, the relationship between total As released into groundwater and tR is also linear for groundwaters recharged fro
1970 to 1980, which the slope of the straight line ranges from 26 to 37 micro-g/L/y. Stute et al. (2007) reported that the slope
ranges from 19 to 23 micro-g/L/y for groundwater in Holocene aquifer of their study area in Bangladesh, indicating that As
release rate into groundwater in As-hotspot zone may be higher than other zones. For groundwaters recharged after 1980, .
tends to increase with decrease of tR. For three groundwaters recharged after 1990, the As-release rate are estimated to be
91 and 120 micro-g/L/y calculated simply by dividing As concentration by residence time, suggesting that the As-release into
groundwater increases in rate after 1990. This might be related to the increase in groundwater flow velocity due to irrigation
pumping started about thirty years ago.

Keywords: groundwater, residence time, Mt. Yatsugatake, Ryukyu limestone, Bangladesh, Arsenic

1/1



