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1. Introduction

Korean nuclear power plants (NPPs) are expected
to enter the phase of permanent shutdown in the
2020s if there is no extension of their design life.
Kori unit 1 is in the process of preliminary work to
prepare for decommissioning after the decision of
permanent shutdown in June 2017, and the on-site
restoration work is scheduled in 2031. Korea has no
experience of decontamination of groundwater and
soil pollution in NPP site, therefore, it is useful to
review previous experiences of other countries for
establishing strategies for restoration of groundwater
and it is important to develop effective remediation
strategies based on the analysis of groundwater and
soil pollution decontamination cases from operating
NPPs in the U.S. The purpose of this study is to
investigate the contamination case from operating
NPPs in the U.S. and to propose some valuable

considerations.

2. Case Study on Liquid Leakage Accidents

A total of 14 operating NPPs that experienced
contamination with leaked lipid radioactive materials

were investigated as shown Table 1.

Table 1. NPPs where liquid radioactive materials were

Quad Cities
Unit 2 BWR 1973/2018 911
Callaway PWR 1984/undecided 1215
Braidwood PWR 1988/undecided 1194
Palo Verde  pyp 1986/undecided 1314
Unit 2
Palo Verde  pyp 1988/undecided 1312
Unit 3
Byron PWR 1985/undecided 1164
Indian Point .y 1962/1974 615
Unit 1
Indian Point — pyp 1974/undecided 216
Unit 2
Point Beach PWR 1970/undecided 591
Three Mile 1974/undecided 2568
Island
Watts Bar PWR 1996/undecided 3459

Table 2 lists the causes of the liquid radioactive
materials leakage accidents in operating NPP and the

countermeasures.

Table 2. Summary of Leakage Accidents in NPPs

leaked during operation

Capacity
NPP Type Op./Shut. (MW
Oyster Creek ~ BWR 1969/2018 1,930
Brunswick gy p 1977/undecided 938
Unit 1
Brunswick — pyp 1975/undecided 920
Unit 2
Quad Cities i 1973/2018 908
Unit 1
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Table 2 showed that the contamination-related
nuclear species were Cs-137, Co-60 and H-3, and
dominant. The causes of

defects,

where H-3 was

contamination were valve operational
accidents by operator and welding defects during
repair work with leakage through valve rupture of
pipeline being dominant. In the United States,
countermeasures were replacement or repair of the
pollutant valve and no specific decontamination
activity on soil contamination was performed. In the
case of groundwater, the management activities were

continuous monitoring not to exceed 20,000 pCi/L

which is a EPA criterion for drinking groundwater.
In Korea, the fact that the groundwater in
decommissioned NPP site is not used as drinking
water should be considered in establishing evaluation
and decontamination criteria, and the restoration
methods should be selected based on the analysis of
the contamination range of groundwater and soil in

the NPP sites to be decommissioned.

3. Conclusion

This study reviewed groundwater and soil
pollution cases of NPPs in the U.S. We proposed
several considerations specific for conditions in
Korea. It was found that the investigation of major
contaminated area, currents status of a radionuclide
H-3 distribution, and development of continuous
monitoring plan and evaluation guide of groundwater

are needed.
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