SHAGSHL 7L Vol. 29, No. 4(2020), pp.239~251  J. Environ. Impact Assess. 29(4): 239~251(2020) ISSN 1225-7184

= S

2|
https://doi.org/10.14249/eia.2020.29.4.239

shatAbiE g GEPES) W B8R 9t

HR4* . TS BXAF - HslQ
2] &

2 setE A Ao A ANy, St A e ST Wl AN

Suggestion of Risk Assessment Methodology
by Chemical Accident Based on the Environmental
and Residential Receptors

Woosoo Choi* - Minho Kim** - Jisung Ryu* - Hye-Ok Kwon*

Division 1 of Accident Prevention and Assessment, National Institute of Chemical Safety (NICS),
Ministry of Environment, South Korea*
Radioactive Waste Inspection Team, Korea Radioactive Waste Agency, South Korea**

208 TS Agsty] 1% AAGFE AL FASFRE HFA LY AT SIPES A
S, AT QA SRS SRSES fERITh SFES ASHE e Andaris) o &
71 Aok AFA A AN Folth, B FAGFB AN E ATGFES 1 73] FHO
2 APl o) 0 S mefeka ola, $4-gA) tie A Tl oloixx) ¢k itk & o
FolAL S48 Tel SIHE A A Ak, el Alukele B4 Fa) o] of
3 3t o) Fol A JBE BH4EAZT e A= APRAS w3 HASAT ol A7E
Fofol, SRPALT oS SIat B GBI AR B 47 HOR BASEAZ Tefet = HAel
LR4E BT PHES ABGon, FF 3 L AEAN 7| EARE BEIIE 7t
F20{: BB AL, HIFHTL, ABE 2N, BHLSH

Abstract: The Off-site Risk Assessment (ORA) for preventing chemical accidents estimates the
chemical accident risk at chemical plants. The method of estimating the risk is made by multiplying
the number of residents within the effect area of the chemical accident and the frequency of accidents
at a chemical plant. At present, the ORA does not quantitatively consider environmental receptors
when the damage types within the scope of the accident are environmental receptors. In order to
solve this problem, this study proposes a method of estimating the risk considering resident and
environmental receptors. Through these studies, it was confirmed that the ORA impact for the
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prevention of chemical accidents requires risk analysis considering environmental receptors in the

medium and long term.

Keywords: chemical accident prevention system, off-site risk assessment (ORA), environmental

receptors
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Table 1. Comparison of overseas environmental assessment methodologies

Country Evaluation media Material Methodology
. - Acute toxicity inde;
* Acute aquatic toxicity ute toxicity index,
. . amount of leakage,
. * Amount on site and surroundings . .
Sweden * Aquatic ecosystem . . . concentration, melting,
* Physicochemical properties .
. . and environmental
* The site-specific i
conditions
* Intrinsic properties of the substances
* Quantity of substance The frequency of accidents
Spain * Environmental consequence | * Control systems, transport/spread mechanisms | occurring in the
* Sensitive receptors’ vulnerability environmental impact index
* Probability/frequency
* The type of environmental receptors
. " Land * Thresholds that apply to environmental . .
United * Surface water Evaluation of MATTE using
. receptors
Kingdom | ¢ Ground water . leak source, path and recepto
. . * The extent of damage in the event of an
* Construction environment .
accident
* Biotic environment * Physical-chemical qualities Determination of severity
Czech . . . .. . S
. * Water environment * Information about ecological toxicity ratings for the toxicity index
Republic . . . .
* Soil environment » Amount of substance by environmental medium
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Environmental
receptor

Figure 1. Case study area applied to virtual scenario for evaluation of chemical accident risk considering residential and

environmental receptors (Ulsan, South Korea).
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Figure 2. Virtual chemical accident scenario section, which is Benzene storage tank connected to the tank lorry, for

evaluation of chemical accident risk at chemical plant.
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Table 2. Data required for environmental risk assessment in the Czech Republic, application data and sources proposed in

this paper
Division Required information Application Vulnerability index Source
Toxicity, DIPPR
Common Physical and chemical KORA program - (Design Institute for
properties Physical Properties)
Ecological landscape 5
protection area
EGIS
Biological Information about the Forest 4 (Environmental
environment environment Park 3 Geographic
Agricultural area 5 Information Service)
Abandoned farmland 1
Andisols 5
Inceptisols 4
) Alfisols 4 SIS
.SOII Soil type Ultisols 3 (Soil environment
environment . Inf tion Svst
Histosols 3 nformation System)
Entisols 2
Mollisols 2
Surface water Surface water
types Groundwater
Geological Conservation Area
environment EGIS
Water Soil surface (Environmental
Underground | environment type Geographic
water Groundwater Non-groundwater | Information Service)
supply type Conservation Area
Water protection
degree
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Figure 3. Effect area based on the chemical accident scenario, considering receptors (a) resident, (b) biological environment,

(c) water environment, and (d) soil environment.

Table 3. Incident effect value according to the effect area and exposure receptor by scenario

Division Off=site distance [m] Vulnerability index Exposure receptors S
consequence
Scenario 1 66.9 Residents 1
Biological 9997.4 4 Forest, farming
Scenario? Water 2309.6 I Nop-groundwater 9
conservation area
Soil 1583.2 4 Inceptisols
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