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Fluorescent dyes have been recognized as a useful
conservative tracer for tracing water flow and have been used in
various studies. In our previous study, the authors showed that
there are cases where fluorescent dyes cannot act as conservative
tracers because of the interaction with microorganisms present in
groundwater [1].

In the "tracer experiment", a tracer solution is injected into
natural fractures and information about water flow in the fracture
is estimated from the behavior of the tracers. In the tracer
experiment conducted in the fracture in the Koetoi Formation in
Horonobe area of Hokkaido (northernmost part of Japan), it was
expected that the effect of microbes on the fluorescent dyes
would not be significant because the natural groundwater was
replaced by an artificial solution (simulated groundwater) before
the experiment. However, some fluorescent dyes showed non-
conservative (unnatural) behavior in some time slots of the
experiment [2].

Therefore, in order to know whether fluorescent dyes act as
conservative tracers, it is important to understand the effect of
microorganisms present on/in rocks on fluorescent dyes in
solution. In this study, we used fluorescence microscopy and
viability PCR to examine the characteristics (abundance,
Live/Dead ratio, and genetic information) of microorganisms in
solution released from rocks in the Koetoi Formation. Based on
the characteristics of microorganisms and the results of contact
tests between the rocks and fluorescent dye solutions, we
discussed the possibility that microorganisms in the rocks could
be released into the solution and then affect the fluorescent dye.
The results of this research will provide points to consider when
evaluating water flow using fluorescent dye solutions.

This study was performed under a contract with the Ministry
of Economy, Trade and Industry (METI) as part of the R&D
supporting program “Project on Research and Development for
Validating Safety Assessment of Geological Disposal:
Development of the Technology for Integrating Radionuclide
Migration Assessments” (fiscal year 2024) (grant number
JPJ007597) and was supported by the OECD-Nuclear Energy
Agency Horonobe International Project (HIP).
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