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Scientific Basis of Environmental Health Contingency Planning for a Coastal Oil Spill
Young Min Kim, Hae-Kwan Cheong”, Jong Ho Kim?, Jong Hun Kim", Kumsook Ko?, Mina Ha"
Graduate School of Environmental Studies, Seoul National University; Department of Social and Preventive Medicine, Sungkyunkwan
University School of Medicine”; School of Chemical and Biological Engineering, Seoul National University”; Korea Women s
Environmental Network?; Department of Preventive Medicine, Dankook University College of Medicine”

Objectives : This study presents a scientific basis for the oil, both of which have relatively high specific gravity and
establishment of an environmental health contingency plan contain volatile organic compounds, polycyclic aromatic
for dealing with accidental coastal oil spills and suggests hydrocarbons, and metals. In the case of a spill of more
some strategies for use in an environmental health than 1,000 k¢, it may be necessary to evacuate vulnerable
emergency. and sensitive groups.

Methods : We reviewed the existing literature, and Conclusions : The government should establish
analyzed the various fundamental factors involved in environmental health planning that considers the spill
response strategies for oil spill. Our analysis included data amount, the types of oil, and the distance between the spot
derived from Hebei Spirit oil spill and used air dispersion of the accident and the coast, and should assemble a
modeling. response team that includes environmental health

Results : Spill amounts of more than 1,000 k¢ can affect specialists to prepare for the future oil spill.
the health of residents along the coast, especially those
who belong to vulnerable groups. Almost 30% of South J Prev Med Public Health 2009;42(2):73-81
Korean population lives in the vicinity of the coast. The
area that is at the highest risk for a spill and that has the Key words : Contingency plan, Environmental health, Oil
greatest number of people at risk is the stretch of coastline spill, Population at risk, Vulnerability, Air
from Busan to Tongyeong. The most prevalent types of oil dispersion model
spilt in Korean waters have been crude oil and bunker-C
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Table 1. Environmental health strategies for disasters’

Step Policy issue Strategy
Prevention  Institutional - Policy development : active process of analysis, consultation and negotiation
arrangements including variety of institutions, groups, and individuals
- Definition of the limits of acceptable risk and its commitment to protecting vulnerable
populations
- Clear definition of the roles and responsibilities of all the partners in emergency
management
Vulnerability - Hazard mapping
analysis - Vulnerability analysis of water-supply systems

- Assessment of environmental health vulnerability
- Describing principal community characteristics
- Environmental health review of development policies and projects

Prevention and - Reducing community vulnerability through long-term environmental health
mitigation improvement
- Environmental safety regulations
- Reducing the vulnerability of environmental health infrastructure
- Protecting other facilities

Preparedness  National emergency - Liaison with other health departments/organizations and with the appropriate
planning process  emergency coordinating body
- Evaluation of immediate public health conditions and risks
- The evaluation of damage to public sanitary installations and the provision of advice
on remedial measures
- Mobilization of personnel and equipment
- Emergency action to control or eliminate environmental health hazards (often
secondary to the immediate hazard)
- Emergency restoration of water-supply and water-disposal systems
- Reporting on conditions and the measures taken
Response Assessments - Using standardized process and standard report for assessments
- Using field-based assessments and epidemiological techniques
- Organization of environmental health surveillance system
Priority in acute - Providing facilities for people to excrete safely and hygienically
emergency phase - Protecting water supplies from contamination
- Ensuring that people have the knowledge and understanding they need to avoid
disease
- Ensuring that people have soap for hand washing
Hospitals and relief - Supervising any emergency modifications to water and sewerage systems
centers - Providing emergency facilities for the disposal of wastewater and solid wastes
- Ensuring the destruction or safe disposal of medical wastes
- Supervising the hygiene of food services
- Supervising arrangement for washing, cleaning and disinfecting facilities, equipment

and materials
- Monitoring the water distribution arrangements
Recovery - Reconstruction of water-supply and sanitation systems
- Secondary damage assessment(losses of livelihood, social cohesion and cultural
identity)
- Secondary vulnerability assessment
- Vulnerability reduction
- Sustainable development in environmental health planning
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Figure 2. Marine oil spill amounts and compensation costs in Japan (IPOC 1971 Fund). Adapted by
data from IOPC Funds, 2008.

We used 36 cases except for Nakhodka case and adjusted compensation costs considering inflation.

Table 2. Classification of oil spills in Korea by scale of skill

Classification Medium Small
President of Korean Coast Guard ~ Chief of Marine Pollution Head of Marine Police Station
Management Office

Scale of spill Persistent oil over 1,000 k{

Persistent oil 100 k(~1,000 k¢ Persistent oil below 100 k¢
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Population by administrative district
at the seaside
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Figure 3. Frequency of oil spill by sea area and population density.
Circle indicates the area that has the highest risk and the most population at risk.

Table 3. Major oil spills in Korean water

KRW
Date Place Accident (ton,shiptype) ~ Cause Quantity Cost (million won)

Mar 14 1985 Pohang Cheonil Shipwreck Bunker-C oil 148
(721, oil barge) 1,680 ki

Jan2 1986 Busan Jinyong Shipwreck Bunker-C oil 425
(1,429.21, oil tanker) 1,220 k¢

Feb 24 1988 Pohang Gyeongsin Sinking Bunker-C oil 403
(995, oil tanker) 2,560 ki

Jul 15 1990 Incheon Korea Hope Collision Bunker-C oil 5,020
(12,644, oil tanker) 1,500 k¢

Jun 16 1993 Youngheung Island. ~ Korea Venus Stranding Diesel oil 500

Ongjin (25,368, ol tanker) 4288 ke

Sep 271993 Gwangyang The fifth Geumdong ~ Collision Bunker-C oil 5,600
(532, oil barge) 1,228 ki

Jul 23 1995 Yeosu Sea Prince Stranding Crude oil 19,800
(144,587, oil tanker) 5,035 k¢

Sep 21 1995 Busan The first Yooil Sinking Bunker-C oil 12,400
(1,592, oil tanker) 2,392 k¢

Nov 171995 Gwangyang Honam Sapphire Collision Crude oil 8400
(142,488, oil tanker) 1,402 k¢

Apr31997 Tongyeong The third Oseong Sinking Bunker-C oil 840
(786, oil tanker) 1,699 ki

Dec 72007 Taean Hebei Spirit Collision Crude oil Unknown
(146,848, oil tanker) 12,547 k¢

* Korea Coast Guard [9], KRW: Korean won
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Figure 4. Emission of benzene by spill amount and time elapsed after the spill.
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Figure 5. Oil spill amounts and benzene concentrations by time and distances.
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