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A Study on the Environment and Human Tritium Radiation Monitoring
around the Heavy Water Nuclear Power Plant

SangJun Han', HongYeon Lee', BoGil Kim'*, HyeKyung Ha' and YongJu Sin’
'RMTEC Co., Ltd., 25, Hanamsandancheonbyeonjwa-ro, Gwangsan-gu, Gwangju 62215, Republic of Korea

As a result of evaluating the level of tritium emitted from the nuclear power plant in the
environment and the human body, it was confirmed that tritium was detected in the environmental media
and human urine samples to be investigated. It was found that the tritium was clearly detected. After
the operation of the Tritium Removal Facility (TRF), which was operated for the purpose of removing
tritium from the Wolsong nuclear power plant, the tritium emission showed a decreasing trend, and
the tritium level in the environmental media also showed a tendency to decrease accordingly. However,
for precise evaluation, it was necessary to select and investigate points by distance, season, and wind
direction from the nuclear power plant, but it also showed characteristics that did not reflect this. As
the cycle, etc., implemented the previous environmental monitoring program as it is, there was also a
limitations in not being able to reflect the changing environment. Therefore, it is necessary to review
and supplement the environmental monitoring investigation plan and results so far, and by applying the
supplemented investigation plan to secure valid and reliable investigation results, it is judged that it will
be an appropriate measure for environmental conservation and human protection in the vicinity of the
nuclear power plant.
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Table 1. Radiation monitoring institutions and investigated nuclides

Monitoring institution

Nuclide to be investigated

Power generation company KHNP + University
e Gamma isotopes, Tritium, Radiocarbon, Gross beta,
Regulation institution KINS . .
Strontium, Alpha isotopes
Private institution Supervisory organization

Table 2. Sampling points and environmental media by nuclear power plant

Division

Wolsong Kori Saeul Hanbit Hanul

Number of sampling points

192 145 146 159 174

Spatial gamma dose rate, Accumulated dose

Moisture in the air, Rain, Surface water, Drinking water, Underground water,
Superficial layer soil, River sediment, Grain, Vegetables, Fruits, Meat, Milk,
Pine needles, Wormwood

Spatial dose
Env1.ronment Land sample
media

Sea sample

Seawater, Sub-marine sediment, Fish, Shellfish, Seaweed, Benthos
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Table 3. Tritium monitoring status by nuclear power plant
Division Wolsong Saeul Hanbit Hanul
Number of sampling points SS 42 37 35

Environment media

Moisture in the air, Rain, Surface water, Drinking water, Underground water, Grain, Vegetables,
Fruits, Meat, Milk, Seawater
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Fig. 1. Annual integrated dose by nuclear power plant.

(b) Hanbit N.P.P (c) Saeul N.P.P

Fig. 2. Types of storage boxes by nuclear power plant.
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Fig. 4. Tritium gas emissions from Wolsong nuclear power plant.
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Fig. 5. Radioactive moisture tritium concentration in air.
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Fig. 6. Tritium radioactive concentration in rainwater.
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Fig. 7. Tritium radioactive concentration in underground water.
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Fig. 10. Tritium radioactive concentration in cabbage and persimmon crops.

Table 4. Tritium investigation results in human urine

Investigation period 2014.6~2015.9 2018.11~2020.7 2021.6~2022.9
(Sampling date) (2014.8~9) (2019.5~6) (2021.8~9)
Radioactive Radioactive Radioactive
cor(l;:}en]trit)l on Detection cor(l]csen]tj_alt)l on Detection corg;enltjit)l on Detection
1 rate (%) 4 rate (%) 4 rate(%)
Mean Max Mean Max Mean Max
Yangnam-myeon 8.4 28.8 100.0 3.88 16.3 68.8 4.65 10.2 53.3
Munmu dawang-myeon 5.8 21.6 96.0 3.45 14.4 50.3 4.43 10.7 41.7
Gampo-eup 3.8 21.7 80.0 1.98 3.88 41.0 3.64 6.50 50.8
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Fig. 11. Tritium investigation results in human urine.
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