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Determination of tritium content in spring and underground water

— Tritium concentration in water collected from the Ura-river

basin area in Nagano Prefecture and in confined water from
the natural gas wells in Niigata Plain —

by
Tetsuo HASHIMOTO, Yasushi HIGUCHI , Yuji SAKAIL, Osamu SATO,
Shigeru AOKI and Takeshi SOTOBAYASHI

(Abstract)

Some spring water (18 samples), collected from the landslide area in Kanayama valley belonging
to the Ura-river area, were subjected to tests to determine the tritium content to obtain some
information relating to the aquifer properties. The conventional measurements of low level
tritium were carried out by using liquid scintillation counting and the tritium concentrations
varied from 28 to 62 pCi/l, giving the highest value comparable with that of fresh precipitation.
In order to classify the aquifers, six major ion constituents (Ca?, Mg2+, Nat+ K", SO 3-,
HCO3, and Cl ions) were used to specify each type of water into a pattern diagram (Fig.6)
and subsequently three constituents (Mg2+,Ca2+, and 8042' ions) were utilized in the cluster
analysis as shown in Fig.7.

The six aquifer groups were identified and the correlation between tritium and total cation
concentrations was roughly recognized for each aquifer group; the higher concentrations of cation
are corresponding to the lower tritium concentrations owing to the effects of radioactive decay
and/or the mixing effects of old water with new precipitations. In the case of the confined
waters, collected from the natural gas wells in Niigata Plain, the electrolytic tritium
enhancement was applied to the tritium measurements using a Ni-multi-plate electrode because of
their extremely low-level tritium concentrations. The resultant tritium concentrations are
summarized in Table 1 as bracketed values in comparison with the values evaluated without

enhancement in the last column. From these results, it was found that the confined water from
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aquifers more than 300m below the ground surface yielded a negligible low concentration of tritium

and were basically suitable as background water for the environmental tritium measurments.
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Kanayama Valley.
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water samples.
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0——, Table 1 Determination of exiremely low level T in water samples collected
from underground water in Niigata Area.
100—— .
Low Tritium  Counting rate Counting Corrected Tritium
a Water efficiency counting concentration
/ Gi+Gz (cpm) (%) rate (dpm) (pCi/D
200 —
G +G 1.97+ 0.05 13.7 14.38 £ 0.36 12.05 £ 5.73
7 1 (1.99+006)  (13.9) (14.32%0.45) (1.26+0.77)
300—% T
G 1.95% 0.05 13.8 14.13+£0.36 9.23+5.73
8 (1.94% 0.06) (14.0) (13.83+0.44) (0.67£0.76)
400 14— G 187+ 0.05 13.9 13.45+ 0. 36 1.58 4 5.73
4-b (1.86% 0.06) (14.0) (13.31 £ 0.44) (0.03+0.76)
7] Ga-v 1.85+ 0.05 13.9 13.31+£0.3 0
500 —— Gy (1.86+006)  (14.0) . (13.29+0.44) (0)
Z ------------------------------------------------------------------
Takahagi
716" mineral 1.95+ 0.06 13.5 14.44 4 0.37 1[2'272 i > gl] -
600 —é spring . .
« Bracketed values are evaluated after electrolytic enhancement with a factor of about nine,
«» These values are normalized to that for G4-; sample as a background water.

««« This value was obtained by the National Institute of Radiological Sciences.
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