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Strengthen research of radiation disaster response and
control technology (3/4)
Establishment the technology of environmental sample analysis
in the southern backup laboratory
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Abstract

After the Fukushima accident in Japan in 2011, the Atomic Energy Council
(AEC), thoroughly reviewed the lessons learned from Fukushima accident and
proposed the “Post Fukushima Safety Assessment Summary”, make a proposal of the
program and then publish the report. According to the report, it implies various
radiation-contaminated food must be analyzed in case of the nuclear disaster. As a
result, there is a great demand for analysis of those environmental samples, including
crops, fishery, livestock products, water, air, soil, and biological environmental
samples. In conclusion, for the sake of ensuring the environmental radiation safety, it
has to promote the capacity of radioactive analysis of the Southern backup laboratory.
Therefore, the aim of this project is to enhance the capacity of radioactive analysis for
environmental samples, and finally acquired the accreditation about the items of
environmental samples from the Taiwan Accreditation Foundation (TAF).
Our laboratory has achieved the preset goals of this project this year. Those
achievements include : (1) Collaborating with the Radiation Monitoring Center (RMC)
for the task of monitoring the Maanshan Nuclear Power Plant, taking and analyzing
the samples around the nuclear power plant, and carries out the comparison
experiment between two offices, (2) The laboratory passes the proficiency test held by
"International Atomic Energy Agency (IAEA), to verify the laboratory technicians'
proficiency, (3) Conduct the on-site foodstuff radioactive analysis and face-to-face
dialogs among local resident the Maanshan nuclear power plant to promote citizens'
participation in environmental monitoring work, (4) Providing real-time radioactive
analysis service of indigenous agricultural products and expounding the analytical
result,(5) Complete the operating procedures for tritium and strontium-90 analysis
pre-processing methods to expand the analysis capabilities.

Keyword : Maanshan Nuclear Power Plant, comparative experiment,

Environmental samples, Radioactivity analysis.
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Evaluation Result Table for Sample 1

Sample Code | Analyte Target Value | Target Unc. | MARB Rep. Value | Rep.Unc | Rel. Bias Robust SD | Z-Score Accuracy | P Precision | Final Score
1 Co-60 17.7 11 20 % 17.40 1.03 -1.69 % 11 0.27 A 8.58 A A
1 Cs-134 15.9 1 20 % 16.66 0.98 4.78 % 1 0.76 A 8.61 A A
1 Cs-137 24.2 1.5 20 % 24.04 1.44 -0.66 % 1.5 0.1 A 8.62 A A

Evaluation Result Table for Sample 2

Sample Code | Analyte Target Value | Target Unc. | MARB Rep. Value Rep. Unc | Rel. Bias Robust SD | Z-Score Accuracy | P Precision Final Score
2 Am-241 10.1 0.6 30 % 10.25 0.71 149 % 0.6 0.25 A 9.13 A A
2 Cs-137 8.36 0.5 20 % 8.56 0.61 2.39 % 0.5 0.40 A 9.30 A A

Evaluation Result Table for Sample 3

Sample Code | Analyte Target Value | TargetUnc. | MARB Rep. Value | Rep.Unc | Rel. Bias Robust SD | Z-Score Accuracy | P Precision | Final Score
3 Cs-134 121 0.7 20% 12.63 0.74 4.38 % 0.7 0.76 A 8.23 A A
3 Cs-137 226 1.4 20 % 2288 1.36 1.24 % 1.4 0.20 A 8.59 A A
Sample Code Analyte Robust Mean Robust SD Rep. Value Rep. Unc Z-Score Z-Score Evaluation
1 gross_beta 124.75 29.46 104.67 243 0.68 A
2 gross_beta 28.94 6.35 25.26 0.75 0.58 A
3 gross_beta 27.63 6.78 24.05 0.72 0.53 A
5 Cs-137 0.332 0.048 0.36 0.01 0.58 A
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Activity concentrations and bioconcentration factors (BCF) of
natural radionuclides (“°K, ??Ra, and **2Th) from cultivated
substrates to mushrooms. 2022 (#f 7|: Environment Science and
Pollution Research, SCI, IF: 5.190)

TogefHazdons Soil to tobacco component transfer factors for natural
En tal . . .
Ehgineerng radionuclides *°K, ??°Ra, and ?*’Th and the risk assessment of

tobacco leaf in smoking. 2022 (¥ #: Journal of Environmental
Science and Health, Part A, SCI, IF: 2.582)

Assessment of doses from ingestion of radionuclides *°K, *’Cs,
22°Ra and ?*Th in edible commercial mushrooms from Taiwan.
2022 (¥ 71 Radiation Protection Dosimetry, SCI, 1F:0.954)

Assessment of doses from ingestion of naturally occurring
radionuclides K-40 and Ra-226 in rice consumed in Taiwan. 2022
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