
 

2019     337 

Environmental Radiation Analysis of Ulsan Metropolitan City Region Around Kori and 

Wolseong Nuclear Power Plants 

 

UkJae Lee*, Chanki Lee, and Hee Reyoung Kim 

Ulsan National Institute of Science and Technology, 50, UNIST-gil, Eonyang-eup, Ulju-gun, Ulsan, Republic of Korea 
*dldnrwp@unist.ac.kr 

 

1. Introduction 

 

Ulsan metropolitan city is surrounded by 12 

nuclear power plants within an emergency radiation 

planning area which is 30 km. It is the highest 

nuclear power plant density in the world. Also, many 

earthquakes have occurred frequently in active faults 

located in southeastern South Korea which is near the 

Ulsan. In order to secure the radiological safety of 

Ulsan, beta and gamma monitoring was conducted 

with appropriate pretreatment and radiation detection 

methods. 

 

2. Methods 

 

2.1 Selection of Sampling Point 

 

The 12 operating NPPs located 30 km from the 

radiological emergency planning zone of Ulsan are 

Shin-Wolseong NPP 1-2, Wolseong NPP 1-4, Shin-

Kori NPP 1-3, and Kori NPP 2-4. Considering that 

24 nuclear power plants are in operation in South 

Korea, it is the highest density.    

In Ulsan, also there are nondestructive testing 

companies and hospital facilities using radioactive 

isotopes. Therefore, radiation monitoring is essential 

for ensuring radiological safety for residents of Ulsan. 

The sampling points are selected with considering 

the characteristic of Ulsan. The Fig. 1 shows the 

location of sampling points for populated area, 

medical facilities, industrial facilities and nuclear 

power plant. 

 

 
Fig. 1. Location for sampling points considering nuclear 

power plants (NPPs) near Ulsan Metropolitan City. 
 

2.2 Pretreatment and Radiation Measurement 

 

For pretreatment and measurement of gamma 

isotopes, 10 L of water sample was placed in a 

beaker and evaporated to 1 L on a hot plate. 

Concentrated samples were transferred to a 1 L 

Marinelli beaker and allowed to cool. The prepared 

sample was measured for 80,000 seconds per sample 

using an HPGe detector. 

 

2.3 Gamma Dose Rate Monitoring Methods 

 

The gamma dose rate for overall Ulsan city was 
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monitored by portable radiation detector based on 

NaI(Tl) scintillator. The detector was loaded at 

vehicle and operated continuously. The result of 

gamma dose rate distribution was shown as contour 

map with map image of detected area. 

 

3. Results 

 

3.1 Gamma Isotopes Analysis 

 

The samples are analized with considering K-40, 

Be-7, Te-123m, I-131 and Cs-137. The overall 

isotopes are under the minimum detectable activity 

except K-40. The radioactivity value of K-40 is in 

table 1. 

 

Table 1. The radioactivity value of K-40 

Sampling Points K-40 (Bq/L) 

Ganjeolgot Cape 1.07E+01 ± 1.77E-01 

Gaeun Bridge 1.45E+00 ± 6.37E-02 

Myeongchon Bridge 4.61E+00 ± 1.07E-01 

Bangeojin Port 1.07E+01 ± 1.15E-01 

Columnar Joint 1.02E+01 ± 1.69E-01 

Old Samho Bridge 1.48E-01 ± 4.00E-02 

 

3.2 Gamma Dose Rate Distribution 

 

The highest measured point is the Columnar Joint, 

and its value is 0.075 . The point with the 

lowest average value is the Gaeun Bridge, whose 

value is 0.0653 . The highest mean value is 

0.0721  at the Columnar Joint. The 

distribution of gamma dose rate of Ulsan with 

contour map is shown at Fig. 2. 

 
Fig. 2. Gamma dose rate distribution map for the entirety 

of Ulsan City. 

 

4. Conclusions 

 

The radiological safety of Ulsan area with the 

highest density of nuclear power plant was confirmed 

by sampling and monitoring of mobile radiation dose 

rate. It was confirmed that the radiation levels of 

populated areas, industrial facilities and medical 

facilities around nuclear power are not high. 
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