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The use of radiations in health and industry  



Annual natural radiation 

• The dose rate limit for a public place is 1mSv/yr. 

• UNSCEAR has estimated the annual natural background dose 

rate of 2.4 mSv/yr in worldwide average. 

• Actually, the typical range varies from 1 to 10 mSv/yr. 



Environmental Radiation Measurements  

• The back ground radiation measurement is necessary in pre-

construction phase for the new heavy-ion medical accelerator 

facility.  

• Moreover, this information is useful for the environmental 

control of the continuing operation of the radiation facility and 

the final decommissioning phase.  

• Besides, a big nuclear power plant site is located within the 

range of about 4 km from our accelerator facility.  

• This fact is enough to draw attention of artificial radionuclide. 



Measurement points & sampling sites 

Sample No. Latitude Longitude 

1 35°19'17.65"N 129°14'50.53"E 

2 35°19'15.05"N 129°14'55.47"E 

3 35°19'17.35"N 129°14'57.79"E 

4 35°19'20.33"N 129°14'57.56"E 

5 35°19'20.69"N 129°14'56.57"E 

6 35°19'21.79"N 129°14'52.99"E 

7 35°19'21.28"N 129°14'49.72"E 

8 35°19'21.15"N 129°14'50.63"E 

Measurement date : 5/22/2014 



Background radiation measurement on the ground 

  FH-40G FH-40G-L10 

Energy range 
36keV~1.3MeV 

10nSv/hr~1Sv/hr 
30keV~4.4MeV 

10nSv/hr ~100mSv/hr 

Calibration factor 
(300uSv/hr) 

1.10 1.07 

Calibration date 2014.4.11 2014.4.14 

• The gamma dose rate on the ground was measured with two 

portable FH40G survey meters.  

 



Background radiation measurement on the ground 

• The range of gamma dose rate on ground varies from 118 to 

219 nSv/hr, which is 1.5 times higher than the public annual 

dose limit (1mSv/yr ≒ 114.2 nSv/hr). 



Background radiation measurement in soil 

• Surface soil samples were collected at the chosen surfaces, each 

about 2 kg per sample within 5 m radius and the depth of 

about 0 ~ 5 cm.  

• Pre-preparation of the soil sample for the measurement of 

radioactive isotopes was followed by the definition of ISO 

18589-2.  

• After preprocessing, soil sample of about 1kg was filled in 

Marinelli beaker(1,000 ml).  

• Measurement time was about 80,000 sec with two HPGe 

semiconductor detectors. 



  GR1520 GC2518 

Relative  
efficiency 

15 % 25 % 

Resolution 
1.33 MeV 
~2.0 keV 

1.33 MeV 
~2.0 keV 

Uncertainty 6 % 5.7 % 

Calibration 
date 

2013.07.12 2013.07.12 

Sample No. Sampling date Mass(g) Measured date 

1 2014-05-22, 13:55 1257.47 2014-06-03, 17:41 

2 2014-05-22, 14:08 1190.38 2014-06-03, 17:45 

3 2014-05-22, 14:13 1291.29 2014-06-05, 15:10 

4 2014-05-22, 14:25 1075.43 2014-06-05, 15:15 

5 2014-05-22, 14:31 1179.36 2014-06-06, 13:42 

6 2014-05-22, 14:40 1025.36 2014-06-06, 13:47 

7 2014-05-22, 14:49 999.83 2014-06-07, 20:31 

8 2014-05-22, 15:06 1158.19 2014-06-07, 20:35 

Background radiation measurement in soil 

* HPGe semiconductor detector model 

* Measurement information of soil samples 



Results of Background radiation measurement in soil 



Background radiation measurement in soil 

• If the measured value is below MDA(Minimum Detectable 

Activity) value, it is designated as MDA. 

• 137Cs were detected in all samples of about 0.18 ~ 1.50Bq/kg-

dry, except for the sample number 8. The detection of this 

artificial isotope was assumed due to radioactive fallout from 

the past nuclear bomb experiments and the long time effect of 

Fukushima accident in Japan.  

• 60Co was detected at sample number 3, about 0.50Bq/kg-dry. 
54Mn was detected in all samples, 0.47 ~ 1.52Bq/kg-dry except 

sample number 2. The detection of 60Co and 54Mn can be 

explained by the nearby Kori nuclear power plant.  

• Typical natural radionuclide 40K was also detected in all samples, 

about 417 ~ 938 Bq/kg-dry which lies in the range reported by 

the Korea Institute of Nuclear Safety. 

 



• Nuclear safety act (104) requires background radiation measurement 

only for a nuclear power plant facilities. 

• We also measured the background environmental radiation for the 

KHIMA facility. 

• Effective dose rate on the ground was about 1.5 times higher than the 

annual dose limit for a public area, 1mSv/yr. 

• For the artificial radioactive isotopes, we observed 137Cs, 60Co, and 

54Mn. 137Cs is unusual because this can frequently be observed in the 

area of the nuclear bomb experiments. Thus, we carefully guess that it 

is due to the radioactive fallout from nuclear bomb experiments or the 

long time effect of Fukushima accident in Japan.  

• Our facility is already affected by the other nearby or far away facilities 

and our measurements prove to be very useful for the relative 

estimation of the effect done only by the KHIMA facility. 

 

Conclusions 
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