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Construction of Three Dimensional Soil Cadmium Pollution Map
Using Geotechnical Information DB System
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Abstract

This study presented the build-up of three-dimensional soil pollution map for precise analysis. To do this, survey on
the existing pollutant region on Dongnae-gu, Busan that is the study subject, showed that it tended to produce 0.72
clusters. So, this study suggested to investigate center of lkm x lkm grid and, as the results of comparing the
pollution map that input pollution figure values based on the actually investigation point showed precise results.
And, it divided the standard of pollution into 5 levels in surface and underground space and the map was built up
using IDW interpolation against the amount of polluted substance. The pollution of ground surface, flow of polluted
substance, coefficient of permeability and ground water level that are 504 geotechnical informations were selected as
the influential parameters in pollution analysis of underground space, and it calculated that to 0~20 points by
dividing the characteristics. It enables the build-up of pollution map of ground surface-underground with depth that
considers the characteristics of soil layers and it is considered that it is possible to analyze the general infiltration.
And, it was considered that it enables more accurate forecast about influential analysis per depth and pollution of
underground water.
Keywords : Geotechnical Information DB System, Undergroud Space, Soil Pollution, Soil Pollution Map
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Table 1. Anxiety criterion of soil pollution
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(unit : mg/kg)

Matter 1 Area 2 Area 3 Area
Cadmium 4 10 60
Copper 150 500 2,000
Arsenic 25 50 200
Mercury 4 10 20
Lead 200 400 700
cr 5 15 40
Zinc 300 600 2,000
Nickel 100 200 500
Fluorine 400 400 800
organophosphorus 10 10 30
compound
PCB 1 4 12
Cyanogen 2 2 120
Phenol 4 4 20
Benzene 1 1 3
Toluene 20 20 60
Ethylbenzene 50 50 340
Xylene 15 15 45
TPH 500 800 2,000
TCE 8 8 40
TCE 4 4 25
Benzo(a)pyrene 0.7 2 7

Table 2. Measure criterion of soil pollution

(unit : mg/kg)

Matter 1 Area 2 Area 3 Area
Cadmium 12 30 180
Copper 450 1,500 6,000
Arsenic 75 150 600
Mercury 12 30 60
Lead 600 1,200 2,100
Ccr®* 15 45 120
Zinc 900 1,800 5,000
Nickel 300 600 1,500
Fluorine 800 800 2,000
organophosphorus ) B B
compound
PCB 3 12 36
Cyanogen 5 5 300
Phenol 10 10 50
Benzene 3 3 9
Toluene 60 60 180
Ethylbenzene 150 150 1,020
Xylene 45 45 135
TPH 2,000 2,400 6,000
TCE 24 24 120
TCE 12 12 75
Benzo(a)pyrene 2 6 21
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Table 3. Geocoding point of investigation
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Table 4. Cadmium pollution classified by use district
(unit : mg/kg)

rocation quantity
main road, railway, factory, parking lot, 4
tunnel
sewage disposal plant, warehouse 3
lane, marketplace, park 2
residential district, school 1
mountain 0.5

a2

W20 -3

L (a) Grid method

| Lkm

%

Cadmium(mg/kg)
[Je0-05
E05-10
mi0-20
W20-30

o< (b) An actual investigation | lkm

Figure 2. Pollution map using IDW interpolation
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Table 5. Score of pollution factors in underground space

Hydraulic conductivity(lO-Acm/sec) Underground water level Soil Pollution Flow Accumulation
impermeability layer 0 Rock 0 Grade 1 0 Grade 1 0
0.00001~0.001 1
0.01~1 2 Clay 2 Grade 2 1 Grade 2 1
1~20 3 Grade 3 2 Grade 3 2
20~150 4 Silt 4 Grade 4 3 Grade 4 3
150~1000 5
1000~ 6 Sand 6 Grade 5 4 Grade 5 4
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Figure 4. Soil pollution map of the depth
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