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The Statistical Analysis of Manual Removal of Stranded Oil Spills:
Lessons Learnt from Oil Spills Caused by Russian Tanker Nakhodka

Asami Shikida **

On 2nd January 1997, the Russian tanker Nakhodka, weighing 13,157 tons sank off Oki Island
in the Japan Sea reportedly causing an oil spill of 6,240k0. A large amount of spilled oil drifted into
the Japan Sea and in spite of offshore oil collection attempts, as a result of strong winds and rough
winter weather, consequently vast amounts of this heavily emulsified oil washed up on shorelines.
The oil spills had a serious impact both ecologically on the shoreline environment and economically
on coastal activities such as fisheries and tourism. Great efforts were made to clean up the shorelines,
chiefly by manual removal of the spilled oil. More than 200,000 local people, volunteers, public
officials and self-defense force members participated in cleaning the polluted shorelines. However,
in their haste to collect it quickly, they lacked the consideration to optimize their logistics and efforts.
This study aims to estimate the parameters of oil removable, and to explain the framework in which
those parameters work. The result shows that the amount of oil removed on a day correlates to the
cumulative amount of oil removed and the number of people engaged in cleaning up on that day.
The equation predicting the amount of oil collected calculated from the official reports of Ishikawa
Prefecture is:

S$=13.4827 E—0.03874 C+38458.1525 R?=0.918, F(2,34)=192.28, p<0.01
Where S=the amount of collected oil on a day (€ ), E=the number of people engaged in cleaning
up on a day, C=cumulative amount of oil removed (£ ).

It is suggested from the above equation that it is possible to estimate the total amount of stranded
oil that can be collected on a certain day, based on data collected in the first few days. It is also
possible from this to calculate the number of people necessary to remove spilled oil at the most
efficient rate. This will clearly be a great contribution to efficient manual removal of washed up
oil spills in the future.

Key words: Coastal zone management, Russian tanker Nakhodka, Japan Sea, Oil spill, Volunteers,
Environmental disaster
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Fig. 2. Proportion of participants engaged in oil removal
as of March 30, 1997.
Source : Ishikawa Prefectural Government.
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Fig. 3. Observed changes in the amount of oil removed manually in Ishikawa Prefecture.
Source : Ishikawa Prefectural Government.
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Fig. 4. Observed changes in the number of participants engaged in manual oil removal in Ishikawa Prefecture.

Source : Ishikawa Prefectural Government.
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Fig. 5. Observed changeés in the amount of oil removed manually per person in Ishikawa Prefecture.

Source : Ishikawa Prefectural Government.
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Fig. 6. The relationship between daily amount of oil removed manually and the number of participants engaged in removal
in Ishikawa Prefecture. Source : Ishikawa Prefectural Government.
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Fig. 7. Comparison of observed amount of oil removed manually at sandy beaches in Ishikawa Prefecture, and amount

estimated using model equation.
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