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Development of Preliminary Assessment Methodology for Priority Listing
of Soil and Groundwater Contamination Sources

Seung-Woo Jeong' * Young Ju Kim’ - Jae Hoon Kim® - Sang 11 Hwang*

!Department of Environmental Engineering, Kunsan National University
’Korea Environment Institute
SEnvironmental & Whole Information System

ABSTRACT

This study developed preliminary assessment methodology for priority listing of soil and groundwater contamination
sources, considering source characteristics, local environments and risk receptors. Source characteristics were evaluated by
scoring relative risk of contamination sources. Local environments were evaluated by scoring annual rainfall, hydraulic
conductivity of aquifer, and annual groundwater use. Risk receptors were evaluated by scoring local population, direct
distance to surface water, direct distance to drinking-water wells. Scores of each parameter were allocated by analysing
distribution of parameter values obtained from government databases. Distributed scores of source characteristics local
environments: risk receptors were 12 : 12 : 12. The preliminary assessment scored 0 to 36 for each soil and groundwater
sources. Inventory of soil and groundwater sources consisted of 7 categories. This study applied the preliminary
assessment methodology to Manan-Gu, Anyang City, Korea. The number of car repair and washing facility was the largest
in the contamination source inventory. Petroleum storage facilities showed the highest assessment score. The preliminary
assessment methodology also indicated that Anyang-Dong was the priority section among Anyang-Dong, Suksu-Dong,
Bakdal-Dong. This study is the first trial for relative ranking soil and groundwater contamination sources by considering
source and local characteristics. Therefore, further researches and revision of the preliminary assessment methodology
need to be pursued for various applications.

Key words : Soil and groundwater, Contamination sources, Inventory, Priority listing, Preliminary Assessment Method-
ology
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Priority listing scores for soil and groundwater
contamination sources

(0~36)

Source
characteristics
(0~12)

Local environments
0~12)

Risk receptors
0~12)

Relative risk
(0, 3,6, 9, 12)

Annual rainfall
0, 1, 2, 3, 4) unit)

Population

(Eup, Meon, Dong

0,1, 2, 3 4

Hydraulic Distance to surface
conductivity water
0, 1, 2, 3, 4) 0, 1,2 3

Annual groundwater

(Eup, Meon, Dong

0, 1,2 3 4

Distance to drinking
water wells
0, 1, 2, 3, 4, 5)

Fig. 1. An algorithm of preliminary assessment methodology for soil and groundwater contamination sources.
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Table 1. Factor scores of preliminary assessment methodology
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Group Factor

Classes

Scores

Remarks

Source

.. Relative risk
characteristics

High

Medium

Low

Not classified, but listed
Not classified and listed

Ju—
[\

Annual rainfall (mm)

> 1,600
1,400 ~ 1,600
1,200 ~ 1,400
1,000 ~ 1,200
< 1,000

Korea Meterological Administration
http://www.kma.go kr

Local
environments

Groundwater hydraulic
conductivity (cm/day)

> 500 o]A¢
250 ~500
100 ~250
50 ~100

< 50

Intergrated Goundwater Information Services
(http://www.gims.go.kr)
National Groundwater Network Report

Annual groundwater use
(Eup, Meon, Dong unit)
(x 1000 m*/)

> 1,000
500 ~1,000
100 ~ 500
50 ~ 100
<50

Intergrated Goundwater Information Services
(http://www.gims.go.kr)
http://www.gims.go.kr

Population
(Eup, Meon, Dong unit)

> 50,000
25,000 ~50,000
10,000 ~25,000
5,000 ~10,000
< 5,000

Korean census report
http://www.census.go.kr

Risk Distance to surface water (m)

receptors

< 200
200~500
500~1,000
1,000 <

GIS for River Management System (RIMGIS)
http://www.river.go.kr

Distance to drinking water wells

(m)

< 200

200 ~500
500 ~1,000
1,000 ~2,000
2,000 ~4,000
4,000 <
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Drinking water wells information from Local
authorities
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Table 2. Inventory categories for soil and groundwater contamination sources in South Korea

No. Categories

Sources

- Natural radioactive sources (Radon etc)

1 Natural sources
(As etc)

- Naturally abundant trace element regions

Irrigation channels
Livestock waste landfill

2 Agricultural sources

Livestock-raising facility
Pesticide and fertilizer storage facility

Agricultural land(Incl. Orchard)
Livestock waster water treatment facility
Compost area

Fuel storage (for agricultural)

- Sewer
Landfill
Waste transfer station

3 Urban sources

Wastewater treatment facility

Recycling/Reduction station

Incinerator

De-icing material storage facility for road
Groundwater wells

(Registered)
Soil contamination sources

~
1

Petroleum storage

Toxic chemical storage
Petroleum pipelines

Underground mines
Surface mines

5 Commercial sources

Bus terminal
- Airport
Car washing facility

Train maintenance station and railways

Car repair facility
Golf courses
Shooting ranges
Metal waste storage

- Cemetary

Mineral processing
Manufacturing

Industrial and manufacture
processing sources

Electricity, gas, steam, drinking water business area
Sewage treatment, waste treatment, mineral
extraction, remediation business area

Transport unit

- Airplane unit
Resources unit
Ammunition unit
- Training range

- Dormitory

7 Military sources

Medical unit

Tank unit

- Maintenance unit

- Cannon unit

- Battleship area

- Electric generation station
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