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In Small Island Developing States (SIDS)
formed by low-level atolls of up to several
meters in height above sea level, vulnerable
fresh groundwater lenses are often used as
the main water resources.

The main nitrogen source in a freshwater
lens in Laura Island, Republic of the
Marshall Islands, is excreta from piggeries.
Freshwater lens pollution in the open sea
side and southern side of the island can be
prolonged due to the long residence time of
the groundwater as indicated by Inssal-Ca?",
which is a new and easy-to-use index of
groundwater residence time. It would be
effective to install countermeasures against
large-scale piggeries and pollution sources
with long groundwater residence times.
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Fig. 1. Laura Island of Majuro Atoll
in Republic of the Marshall Islands
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Table 1. Nitrogen loads from houses, piggeries, and cropland

Houses”  Piggeries”  Cropland”
Sum of nitrogen emissions (N g/day) 16,000 18,000 9,200
Average nitrogen emissions (N g/day) 70 210 120
Maximum nitrogen emissions (N g/day) 310 5,100 2,200

Percentage of each nitrogen
source to total nitrogen
emissions from anthropogenic
sources

(%) 37 42 21

*[Unit nitrogen emission] Houses: one house, Piggeries: one piggery, Cropland: parcel of
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Inssal-Ca?* of groundwater in household wells
(Jul.-Aug. 2011)

Fig. 2.

Inssal-Ca2* is an index of residence time of groundwater. It is
calculated from the following formula:

[Diss- Ca**]

[Ssal- Ca®*]
[Ssal-Cl7]

Diss: Dissolved in groundwater, Ssal: Seawater origin in
groundwater, CI-: Chloride ion, Ca%*: Calcium ion
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[Diss-Cl7] x
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	環礁島の地下淡水レンズの汚染源対策は地下水の滞留時間にも配慮すべきである

