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Hydrogeology and groundwater balance

in Manazuru district
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Abstract

The Manazuru district located at the eastern foot of the Hakone volcano is dominated by the steep
slope and valley of the Iwasawa river bounded by the ridges and the Manazuru peninsular. The
population of Manazuru is about ten thousands, most of which are working for fishing industry, stone
mining and manufacturing. Recently, many tourist facilities of hotels, resort apartments and restaurants
have been constructed in the coastal area. The waterworks bureau supplies well water to the area.
During holiday seasons the bureau have to operate excessive discharge of the groundwater due to large
water need that might cause the intrusion of saline water into the fresh water system. Evaluation of
sustainabl dis- charge of groundwater strongly demands detail undesanding of the groundwater system
based on hydrogeology of the volcano and the numerical simulation of the groundwater balance.

By means of the electrical logging three major aquifers are recognized in the lava flows classified as
0OS, after Kuno's nomenclature. Rainfall of the area averages 2,045 mm a year. The run-off coefficient
of the Iwasawa River is 13%, comparatively small amount of which indicates that the infiltration
capacity of the area is very large. Immediately after rainfall, the rainwater infiltrates into the second
aquifer in OS; lava flows. The groundwater flows very rapidly through the second aquifer out to Saga-

mi Bay. The concentration of tritium in the groundwater is nearly the same as in the rainwater. After
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rainfall, a large quantity of groundwater must flow through the aquifer in the Iwasawa River area. On
the other hand,in the Ridge-Peninsula area,the quantity of recharge water is so small that groundwater
flow is very low. Therefore, the water table is immediately affected by tidal variations of Sagami Bay,
followed by salt water enters these aquifers up to several hundreds of metres from the coast. At such
times, the concentration of Cl™ is over several hundred mg/] in the second and the third aquifers in
0Ss.

Behaviour of the groundwater flows have been modelled in the Valley area and the Ridge-Peninsula
area. Simulations were computed for several cases. Under the Iwasawa River Valley area, in the worst
cases in the first aquifer, salt water intrudes 500m inland. In a year with average precipitation,
however, about 1.65X10% nf/year fresh groundwater in the second aquifer flushes salt water out and
emerges via springs in the bottom of Sagami Bay. In the Ridge-Peninsula area, salt water intrudes into

the second and third aquifers due to insufficient freshwater recharge.
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