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Investigation of Environmental Soil Radiation Intensity
around Coal-Fired Power Plants and Dose Assessment for

Residents

Abstract

The population radiation dose is composed of multiple aspects, and
RMC follows the U.S. approach by categorizing it into five main
categories: background radiation, medical radiation, consumer products,
industrial activities, and occupational exposure. Among these, the
combustion of fossil fuels is classified as a subcategory of consumer
products and activities. To supplement the investigation into the radiation
dose from consumer products and related activities, RMC conducted
measurements of soil surrounding coal-fired power plants in Taiwan.
These measurements were combined with the population distribution near
these plants to assess the radiation dose to local residents caused by coal

ash from the power plants.

This study focused on three large coal-fired power plants in Taiwan:
the Mailiao Power Plant in Yunlin, the Hsinta Power Plant in Kaohsiung,
and the Taichung Power Plant. We conducted a radiation survey on soil in
public spaces frequently used by nearby residents, with a total of 10
measurement points. These points were all located within approximately
5 kilometers of the power plants. The on-site measurements and analysis
of soil samples revealed that the activity concentration of potassium-40

ranged from 496 to 635 Bqg/kg, uranium-series from 18 to 39 Bg/kg, and



thorium-series from 31 to 59 Bqg/kg. Additionally, referencing
international studies, it was found that the activity concentration ratios of
natural radionuclides, such as thorium-series, uranium-series, and
potassium-40, can be used to roughly determine whether soil contains fly
ash deposits. The measured soil radiation results reflect normal surface
gamma radiation, indicating no impact from fly ash deposition in these
public spaces. The average gamma dose rate of the soil around the three
coal-fired power plants was 0.054 puSv/h, which is close to the national
average surface gamma dose rate of 0.051 uSv/h. Thus, it can be
concluded that residents living around these power plants are not exposed

to higher radiation doses due to their proximity.
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Sample type Activity concentrations (Bq kg ™)

238 2327, 40K
Coal 32.02 29.17 314.11
Fly ash 59.07 52.04 338.58
Bottom ash 50.63 42.05 311.01
Soil 45 51 423.21

(74 % Jn: Spatial distribution of radionuclides in agricultural soil in the vicinity of a

coal-fired brick kiln [15] )
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