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1. Introduction 
 

An assessment of the elevated residual 
radioactivity is required to monitor decontamination 
levels and effects, in remedial action support survey 
for FSS (final status survey) at MARSSIM, which 
may limit activities such as direct measurements and 
scan surveys. In this study, area factors for class 1, 
which exceeds DCGLW, were derived to evaluate 
elevated residual radioactivity in a locally small 
region. The selected list of potential radionuclides in 
the preceding studies was used to identify affected 
pathways and sensitive parameters in the preliminary 
impact areas according to the scenarios. 
 

2. Description of Area Factor 
 

An evaluation should be performed to take into 
account the possibility that there is a small area of 
elevated residual radiation outside the fixed 
measurement range during scanning. DCGLEMC is a 
guideline value that applies to an area where there is 
a locally elevated residual radioactivity in a small 
area to be measured. In other words, it is a site 
release standard concentration applicable to hot spot 
area, Class 1. The area factor for use in the 
comparison of EMC during the FSS is defined as 
follows [1]: 

Area Factor = DCGLEMC/DCGLw       (1) 

In other words, DCGLEMC is a DCGLW calibrated 
to an area factor considering a small area. As shown 
in Fig. 1, Area factors are defined according to their 
ratio by calculating the dose-to-source ratio (DSR) 
for each specific contaminated area, including the 
baseline area.  

 

Fig. 1. Schematic representation of area factor derivation. 

Potential radionuclides of the Kori Unit 1 were 
selected by combining the methodologies used in 
Rancho Seco and Zion NPP. Firstly, a suite of 
theoretical radionuclides with a half-life of more than 
two years is determined through the related 
documents, then site-specific radionuclides for soil 
are selected through the preceding characterization 
surveys. Since the characterization survey of Kori 
Unit 1 has just started, there is not enough 
information about radionuclides that can be directly 
applied to soil of the site. Therefore, concerned 
radionuclides for soil at Kori Unit 1 were selected as 
14C, 60Co, 134Cs, 137Cs, 63Ni, 90Sr in the same manner 
as Rancho Seco NPP, which was confirmed as the 
same as Zion NPP except 14C [2,3]. The preliminary 
security protected area of the Kori Unit 1 was 
designated as 39,000 m2 including Unit 2. The area 
factor is determined from the ratio of the dose for 
each smaller area evaluated relative to the dose of the 
base case, so that the total dose of the considered 
pathways is calculated for each radionuclide and 
each contaminated area. 
 

3. Analysis of Area Factors According to 
Scenario 

 
When baseline area was designated as the specific 

area of Kori Unit 1 site of 39,000 m2 in industrial 
worker scenario, maximum difference of area factors 
of gamma emitters was 1% increase of 60Co based on 
the contaminated area of 1 m2. 60Co was confirmed 
that changes in dose due to differences in baseline area 
are negligible in industrial worker scenario. In the case 
of 134Cs and 137Cs, difference from the area factors of 
the Zion NPP and Kori Unit 1 in the same residential 
farmer scenario was greater than the difference due to 
the scenario change. This is because the transfer 
factors, which are ratios of radioactivity concentration 
between the two receptors when the radionuclides are 
transferred to a receptor associated with ingestion, are 
identified as a sensitive parameter with increasing 
contaminated area. In the case of beta emitters, the 
difference in area factors for the same scenario and for 
scenario changes was much greater than gamma 
emitters. The contributions resulting from components 
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of exposure pathways in residential farmer scenario 
based on the contaminated area 39,000 m2 is as 
follows; 
90Sr:plant(53%)>milk(28%)>meat(16%)>ground(1.3
8%)>inhalation (0.01%),63Ni: milk(85%)> 
plant(9.8%)>meat(4.2%)>soil(0.25%). Here, ground 
refers to direct exposure to external radiation from the 
contaminated soil material, and incidental ingestion of 
contaminated soil was expressed as soil. Because the 
ingestion pathways contribute up to 99% of the dose, 
there is a significant difference in the area factors due 
to the scenario change. All gamma emitters showed 
full contribution of exposure through the ground 
pathway at least 86% in the contaminated zone of 
39,000 m2 and at least 97% below 1,000 m2. However, 
the order of the main exposure pathway of beta 
emitters, 90Sr, 14C, and 63Ni, changes with the 
contaminated areas 10, 100, and 1,000 m2 respectively 
when applying the residential farmer scenario. The 
most prevalent exposure pathway for each 
contaminated area is shown in Fig. 2.  

 

 
Fig. 2. Predominant exposure pathway of beta emitters in 

residential farmer scenario. 
(1): 39,000 m2, (2): 10,000 m2, (3): 1,000 m2, (4): 100 m2, 

(5): 10 m2, (6): 1 m2 

4. Conclusion 
 

The preliminary area factor for class 1 was derived 
in consideration of the presence of elevated residual 
radioactivity in the affected area for further 
investigation of the FSS of Kori Unit 1. Area factors 
were evaluated for two scenarios for residential 
farmer scenario and industrial worker scenario for 
various reuse purposes of Kori Unit 1 site. Area 
factor of gamma emitters was less affected by the 
scenario or within the same scenario than the beta 
emitters. Overall, the effect of direct exposure to 
external radiation was greatest for gamma emitters. 
In the case of beta emitters, there was a significant 
difference in the value of the area factors while being 
dominantly influenced by internal exposure pathways.  
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