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South Korea 
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South Korea 

Á Located in Far-East Asia 

 

Á Area: 100,210  (similar to Hungary)  

 

Á Population: approximately 50 million persons   

 

Á Population density: 493 persons/  

 

Á GDP per capita: $31,753 

 

Á Geographical features   

 - Mainly mountainous region (about 70%) 

     - Unlikely to develop 

 

 



Soil Contamination Standards 
in Soil Environment Conservation Act 
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Pollutants 

Worrisome level Countermeasure level 

Region 1 

(Residential)   

Region 2 

(Intermediate) 

Region 3 

(Industrial) 

Region 1 

(Residential)   

Region 2 

(Intermediate) 

Region 3 

(Industrial) 

Cadmium 

Copper 

Arsenic 

Mercury 

Lead 

Chromium(м) 

Zinc 

Nickel 

Fluoride 

Organic Phosphorus 

PCB 

Cyanide 

Phenol 

Benzene 

Toluene 

Ethyl-benzene 

Xylene 

TPH 

TCE 

PCE 

Benzo-pyrene 

4 

150 

25 

4 

200 

5 

300 

100 

400 

10 

1 

2 

4 

1 

20 

50 

15 

500 

8 

4 

0.7 

10 

500 

50 

10 

400 

15 

600 

200 

400 

10 

4 

2 

4 

1 

20 

50 

15 

800 

8 

4 

2 

60 

2,000 

200 

20 

700 

40 

2,000 

500 

800 

30 

12 

120 

20 

3 

60 

340 

45 

2,000 

40 

25 

7 

12 

450 

75 

12 

600 

15 

900 

300 

800 

- 

3 

5 

10 

3 

60 

150 

45 

2,000 

24 

12 

2 

30 

1,500 

150 

30 

1,200 

45 

1,800 

600 

800 

- 

12 

5 

10 

3 

60 

150 

45 

2,400 

24 

12 

6 

180 

6,000 

600 

60 

2,100 

120 

5,000 

1,500 

2,000 

- 

36 

300 

50 

9 

180 

1,020 

135 

6,000 

120 

75 

21 



É Chemical Time Bombs (CTB) 

Related Previous Works 
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Á W.M. Stigliani et al., Chemical 
Time Bombs: Definition, Concepts, 
and Examples, International 
Institute for Applied Systems 
Analysis, 1991 

Á D. Hesterberg et al., Chemical 
Time Bombs: Linkages to 
Scenarios of Socioeconomic 
Development, International 
Institute for Applied Systems 
Analysis, 1992 

Á Definition: A chain of events 
resulting in the delayed and 
sudden occurrence of harmful 
effects due to the mobilization of 
chemicals stored in soils and 
sediments in response to slow 
alterations of the environment Components an EIS for uncovering vulnerability to CTB 



É SOVEUR project 

Related Previous Works 
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Á Participants: ISRIC(International 

Soil Reference and Information 

Centre) and 13 countries 

Á Project period: 1997~2000 

Á The SOVEUR project for Central 

and Eastern Europe developed 

maps on the status of soil 

degradation and assessed the 

vulnerability of soils to selected 

forms of diffuse pollution. 

Mapping of soil and terrain vulnerability  
in Central and Eastern Europe 

Source: http://www.isric.org/projects/mapping-soil-and-

terrain-vulnerability-central-and-eastern-europe-soveur 



Basic Concept 
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Á How to define the area vulnerable to soil pollution 

 

Á Source ï Exposure ï Receptor concept 

Sources Exposure Pathway Receptors 



Preliminary Assessment Framework 
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É   First level(3 Factors), Second level(8 Factors) 

Local environments 

(30) 

Risk receptors 
(20) 

Annual rainfall (6) 

Population (15) 

Map of natural ecology (5) 

Soil organic matter (6) 

Land-cover condition(12) 

Source characteristics 
(50) 

First Level Factor 
Second  Level 

Factor 

Contamination sources (40) 

Background concentration (10) 

Soil 

(100) Soil texture (6) 



Ranges and Weights for Second Level 

Factors 
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Source characteristics Local environments 

Risk receptors 

Level2 Subdivision and grade Weighted input factors 

Contamination 

sources 

(40) 

40 Ò 40 

30 Ò and <40 30 

15 Ò and <30 20 

10 Ò and <15 10 

<10 1 

Background 

concentration 

(mg/kg) 

 (10) 

IV 10 

III 7 

II 3 

I 1 

Level2 Subdivision and grade Weighted input factors 

Population 

(person) 

(15) 

100 Ò 15 

50 Ò and <100 12 

25 Ò and <50 9 

10 Ò and <25 6 

<10 3 

Map of natural 

ecology  

(5) 

grade 1 5 

grade 2 4 

grade 3 2 

no grade 1 

Level2 Subdivision and grade 
Weighted input 

factors 

Annual rainfall 

(mm/year) 

(6) 

1,500 Ò 6 

1,400Ò and <1,500 4 

1,300 Ò and < 1,400 2 

<1,300 1 

Soil organic 

matter 

(%) 

 (6) 

4 Ò 6 

3 Ò and <4 5 

2 Ò and <3 4 

1 Ò and <2 2 

<1 1 

Soil texture 

(Silt+clay 

content, %)  

(6) 

90 Ò 6 

70 Ò and <90 5 

50 Ò and <70 4 

30 Ò and <50 2 

<30 1 

Land-cover 

condition 

(Unpermeable  

land-cover, %) 

(12) 

Recreational facilities area 12 

Public facilities area 8 

Residential area  

Industrial area   
4 

Commercial area 

Transportation facilities area 
2 



Case Study 

- Goyang City - 
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Á Area : 267.36  

Á Latitude : 37ę00Ë0ě~37ę07Ë0ě 

Á Longitude : 126ę04Ë00ě~127ę00Ë00ě 

Á Map scale : 1:25,000 

Á Geographical features : Located in 

the western end of Han River and the 

flat area  



Source Characteristics 
Contamination Sources 
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É   Relative risk of contamination sources ï High, Moderate, Low 

Source: Development of a methodology for constructing national  

           inventory of soil and groundwater contamination  

           sources(Ministry of Environment, 2012) 

No. Categories Sources 

1 Natural sources 
1) Natural radioactive sources (Radon etc) 

2) Naturally abundant trace element regions (As etc) 

2 
Agricultural 

sources 

1) Irrigation channels(H) 

2) Livestock waste landfill(H) 

3) Livestock-raising facility(H) 

4) Pesticide and fertilizer      

    storage facility(H) 

5) Agricultural land 

    (Incl. Orchard)(M) 

6) Livestock waster water  

    treatment facility(H) 

7) Compost area(H) 

8) Fuel storage  

    (for agricultural) (H) 

3 Urban sources 

1) Wastewater treatment  

    facility(H) 

2) Sewer(H) 

3) Landfill(H) 

4) Waste transfer station(H) 

5) Recycling/Reduction  

    station(M) 

6) Incinerator(M) 

7) De-icing material storage  

    facility for road(L) 

8) Groundwater wells(L) 

4 

(Registered)  

Soil 

contamination 

sources 

1) Petroleum storage(H)  

2) Toxic chemical storage(H) 

3) Petroleum pipelines(H) 

No. Categories Sources 

5 
Commercial 

sources 

1) Underground mines(H) 

2) Surface mines(L) 

3)Train maintenance  

   station and railways(H) 

4) Bus terminal(H) 

5) Airport(H) 

6) Car washing facility(L) 

7) Car repair facility(H) 

8) Golf courses(M) 

9)Shooting ranges(M) 

10) Metal waste  

     storage(M) 

11) Cometary  

6 

Industrial and 

manufacture 

processing 

sources 

1) Mineral processing 

2) Manufacturing 

3) Electricity, gas, steam,  

    drinking water business  

    area 

4) Sewage treatment,  

    waste treatment,  

    mineral extraction,  

    remediation business  

    area 

7 
Military 

sources 

1) Transport unit 

2) Airplane unit 

3) Resources unit 

4) Ammunition unit 

5) Training range 

6) Dormitory 

7) Medical unit 

8) Tank unit 

9) Maintenance unit 

10) Cannon unit 

11) Battleship area 

12) Electric generation  

     station 



Source Characteristics 
Contamination Sources 
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É Total Score = Ɇ(Weight x Number of Contamination Sources)  

Weights of contamination sources  

Areal distribution of contamination sources 

in Goyang-City   

Total score  

Relative risk levels Weights 

H 10 

M 5 

L 2.5 

None 2.5 

Classes Scores 

Ó 40 40 

30 ~ 40 30 

15 ~ 30 20 

10 ~ 15 10 

< 10 1 



Source Characteristics  
Background Concentration 
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Classes Scores 

IV 10 

III 7 

II 3 

I 1 

Score of background concentration 

Location of the soil sampling  

(unit : mg/kg) 

Á Data source:  Developing 

and connecting of the soil 

contamination map(Ministry 

of Environment, 2012~2021) 

ÁBackground concentration:  

Including natural and artificial 

background 

Score of background concentration 
Elements I II III IV 

Worrisome 

Level 

Cd <2.0 2.0 ~ 4.0 4.0 ~ 10.0 Ó10.0 4.0 

Cu <12 12 ~ 17 17 ~ 40 Ó40 150 

As <0.8 0.8 ~ 1.8 1.8 ~ 7.8 Ó7.8 25.0 

Hg <0.1 0.1 ~ 0.3 0.3 ~ 4.0 Ó4.0 4.0 

Pb <40 40 ~ 80 80 ~ 200 Ó200 200 

Zn <80 80 ~ 100 100 ~ 200 Ó200 300 

Ni <12 12 ~ 20 20 ~ 35 Ó35 100 

F <20 20 ~ 250 250 ~ 400 Ó400 400 


