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Picture 1 : Imange of Oil Spill Accident

When it comes to oil spills, certain readers may remember the M/V Exxon Valdez incident 

which occurred in Alaska. On 23 March on 23 March 1989, the M/V Exxon Valdez 

grounded in Alaska, North America, spilling 10.8 million gallons (approximately 41,000 

KL) of crude oil. It is considered to be one of the largest human-induced environmental 

incidents to have ever occurred at sea.

Since then, tankers have been regulated with dedicated ballast tanks and double bottoms, 

and the number of spills of loaded oil have been greatly reduced. However, we receive 

reports of oil spills every year, and the number of oil spillage accidents show no sign of 

signifi cant decline. In this guide we will discuss the prevention of oil spills and how to 

deal with them appropriately.

§1   Introduction
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§2   Oil Spill Accident Statistics

For the 10-year period between 20 February 2011 and 19 February 2020, the following 

will examine the number of P&I accidents reported to the Club and the number of oil 

spillage accidents among these incidents caused by coastal and oceangoing vessels.

2-1  Coastal Vessels

①① Fluctuation in Number of Accidents Involving Coastal VesselsFluctuation in Number of Accidents Involving Coastal Vessels

Graph 2 shows the number of P&I accidents involving coastal vessels which were re-

ported by our Club Members. Damage to harbour facilities and fi shing nets account for 

just under half (46%) of the total.

The Accident rate (which is equal to No. of accidents divided by No. of entered vessels at 

start of PY) excluding "Crew accidents (crew injuries)" and "Cargo damage accidents" is 

calculated to be 7.0% for comparison under the same terms (the insurance policies for 

oceangoing vessels are diff erent).

This can be analysed to mean that approximately 1 in 14 of the entered coastal vessels 

have been involved in P&I accidents other than crew and cargo damage accidents. Also, 

when these two types of accident are added together, the accident rate is 9.7%, which 

means that approximately 1 in 10 vessels have been involved in a P&I accident. Con-

versely, it can be seen that approximately 90% of total entered ships have not been in-

volved in any accidents. Despite the fact that the accident rate for 2020 has decreased 

compared to the previous year, it is concerning that the rate of accidents has increased 

since 2017.
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In total, there were 82 oil spills over the 10-year period, an average of approximately 8 

cases annually. This equates to an accident rate of 0.4%. Furthermore, although the num-

ber of oil pollution cases is small, this number has increased slightly since 2017 (5 cases 

in 2020). (4 cases in 2017→ 8 cases in 2018 and→ 12 cases in 2019.)
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Graph 2: Fluctuation in Number of Accidents Involving Coastal Vessels
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②② Fluctuation in Claim Amount Involving Coastal VesselsFluctuation in Claim Amount Involving Coastal Vessels

Graph 3 shows the fl uctuation (including estimates) in number of claims involving coast-

al vessels.
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Grand Total Number of Accidents over 10 Years: 2,112 cases, Total Claim Amount 13,588 Million Yen

Total Number of Oil Spills over 10 Years : 82 cases, Total Claim Amount 367 Million Yen

When the relationship between "No. of cases" and "Insurance claims" in large claims over 

10 million yen is compared, as shown in Graph 4, 236 large claims occurred in total over 

the 10-year period, which occupies 11% of the total number of claims. On the other hand, 

in terms of insurance claims, those for these 236 large claims account for 83% of the total. 

When compared by policy year, the insurance claims for major accidents tend to be more 

conspicuous.
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The average claim per incident, excluding those involving crew and cargo damage was 

750 million yen.

Percentage of Number of 
Accidents Involving 
Coastal Vessels

Percentage of Claim Amount 
Involving 
Coastal Vessels
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17%
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Graph 4: Number of Accidents and Percentage of Claim Amount Involving Coastal Vessels

③③ Fluctuation in Number of Oil Spills and Claim Amount InvolvingFluctuation in Number of Oil Spills and Claim Amount Involving

Coastal VesselsCoastal Vessels

As for coastal vessels, a total of 82 oil spills have been reported to us over the past 10

years. However, oil spills as a result of secondary disasters such as collisions and ground-

ings are not included in this graph. Regarding these 82 cases, Graph 5 shows the relation-

ship between the number of accidents and claims.



7

12 12
11

8 8

7 7

4

8

5

2,267

13,225

7,533

1,841
993 996

431

2,050

959
383

0

2,000

4,000

6,000

8,000

10,000

12,000

14,000

0

2

4

6

8

10

12

14

2011 PY 2012 PY 2013 PY 2014 PY 2015 PY 2016 PY 2017 PY 2018 PY 2019 PY 2020 PY

Fluctuation in Number of Oil Spills and 
Claim Amount Involving Coastal Vessels (2011PY ～ 2020PY)

No. of cases Claim Amount (10 thou. Yen)

No. of cases Claims
(10 thou. Yen)

One accident is 11,888 thou. Yen

Total Number of Cases: 82 cases, Total Claim Amount: 307 Million Yen

Number of accidents over
10 Million Yen: 4 cases
(Total claim amount : 6,623 thou. Yen)

One accident is
1,468 thou. Yen

Graph 5: Fluctuation in Number of Oil Spills and Claim Amount Involving Coastal Vessels

Oil Spill Related Claim Amount
(2011PY ～ 2020PY)

No.of Cases Related to Oil Spill
 (2011PY ～ 2020PY)

107 Million Yen

Less than 10 million yen

Less than 10 million yen

200 Million Yen

35%

65%

6 cases

76 cases

7%

93%
More than 10 million yen

More than 10 million yen

Graph 6: Number of Oil Spills and Percentage of Claim Amount Involving Coastal Vessels

The simple average of the number of accidents is 8 cases per year, giving an accident rate 

of 0.4% (82 cases divided by 21,753 vessels), based on the denominator of the total num-

ber of entered vessels (21,752) over the 10-year period. Insurance claim per case was 374 
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million yen. This suggests that most of the entered vessels have not caused oil spills. Also, 

there were only six oil spills with above 10 million yen per claim over 10 years and the 

percentage of claims being 7%, but these six claims amounted to 199.79 million yen (65% 

of the total). Among these, there was an accident which was 118.88 million yen in 2012, 

which accounted for 39% of total claims over the 10-year period. Graph 6 shows the 

number of oil spill accidents above and below 10 million yen and the percentage of 

claims.

2-2  Oceangoing Vessels

Using the same format of statistical data analysis for coastal vessels, here are some dif-

ferences between oceangoing and coastal vessels.

①①　 Fluctuation in Number of Accidents Involving Oceangoing VesselsFluctuation in Number of Accidents Involving Oceangoing Vessels

Graph 7 indicates the fl uctuation in number of accidents involving oceangoing vessels  

(2011PY～2020PY). 

Crew accidents (11,226 cases) and cargo damage accidents (22,247 cases) accounted for 

86% of the total number of accidents, and the accident rate was 166%. This means that 1.7 

P&I accidents per vessel occurred annually. When compared with coastal vessels, exclud-

ing these two and the number of condition surveys, there were 4,149 oil spills over the 

10-year period in total, and accident rates (No. of accidents divided by total number of 

entered vessels) was 10.6%. The rate of occurrence is about 1.5 times higher than that of 

coastal vessels, which account for 7.0%.

There have been 317 oil spills over the 10-year period, which is a small proportion of the 

accident rate (1.3%), but this shows that there are almost four times as many accidents as 

coastal vessels (0.4%)
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Accident rate ＝ No. of accidents ÷ No. of entered vessels at start of PY
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②② Fluctuation in Claim Amount Involving Oceangoing VesselsFluctuation in Claim Amount Involving Oceangoing Vessels

Graph 8 shows the fl uctuation in number of claims involving oceangoing vessels.

When it comes to oceangoing vessels, a large claim of 5 million dollars per case will re-

sult in outstanding total claims for that policy year. In 2020PY, there were two large 

claims, representing approximately 80% of the total claims related to oil spills for the 

year.
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Unit: dollarsUnit:1 thou. USD

Fluctuation in Number of Claim Amount  Involving 
Oceangoing Vessels (2011PY ～ 2020PY)

Grand Total Number of Accidents over 10 Years : 39,147 cases, Total Claim Amount : 1,372 Million Dollars

Total Number of Oil Spills over 10 Years : 317 cases, 
Total Claim Amount : 23 Million Dollars
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Graph 8: Fluctuation in Number of Claim Amount Involving Oceangoing Vessels

Average insurance claim per case is $35,055 (approximately ¥3.5 million). Despite the 

high number of crew and cargo damage and condition survey claims, with the overall 

average unit cost showing a reduction, if we exclude these three accident types for com-

parison with coastal vessels, this is $219,876 (equivalent to approximately 22 million 

yen) which is three times the average unit cost for domestic vessels (¥7.5 million). The 

larger the vessel size, the greater the damage to harbour facilities etc.
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Graph 9: Number of Accidents and Percentage of Claim Amount Involving Oceangoing Vessels

Graph 9 shows the number of accidents and percentage of claims involving oceangoing 

vessels. Large claims account for 4% of the total number of accidents（1,476 cases over 

$100,000 per case), but the percentage of total large claims comes to as much as 81%. 

Compared with coastal vessels (as the ratio between the number of cases and claims of 

large claims over 10 million yen for coastal vessels was 11%:83%), this ratio is consid-

erably higher.

③③ Fluctuation in Number of Oil Spills and Claim AmountFluctuation in Number of Oil Spills and Claim Amount InvolvingInvolving

Oceangoing VesselsOceangoing Vessels

As for oceangoing vessels, 317 oil spills have been reported to us over the 10-year period. 

Similarly to coastal vessel data, oil spills as a result of secondary disasters such as colli-

sions and groundings are not included in this graph. Regarding these 317 cases, Graph 10 

shows the relationship between the number of accidents and claims. 

The simple average of the number of accidents is 32 cases per year, giving an accident rate 

of 1.3% (317 cases divided by 23,637 vessels), based on the denominator of the total 

number of entered vessels (23,637) over the 10-year period, which is more than three 

times that of coastal vessels. The insurance claim per case is $71,659 (equivalent to ap-

proximately 7.4 million yen), which is almost double that of a coastal vessel (3.74 million 
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yen). We were not able to investigate this in detail, but it is conceivable that this diff erence 

is due to the fact that oceangoing vessels require a larger amount of fuel for bunkering 

than coastal vessels. In addition, there have been a total of 30 large oil spills over the past 

10 years with claims exceeding $100,000 (approximately 10 million yen) per claim, 

which is fi ve times the number of coastal vessels (six cases). The claims for these 30 cas-

es amounted to $19,371,000 (about 2 billion yen occupying 85% of the total). Again, 

among these, there was an accident that amounted to $5,087,000 (approximately 520 

million yen) in 2017, which came to 22% of the total amount of this accident only. In 

addition, oil spills resulting from hull damage caused by collisions or strandngs are not 

included in the oil spill statistics below, as they are treated as the primary cause of the 

accident and not as an oil spill.

Unit : 1 thou. USDUnit: cases
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One accident is 
2,034 thou. USD

One accident is 
5,087 thou. USD

Two accidents in total 
are 1,413 thou. USD
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Fluctuation in Number of Oil Spills and 
Claim Amount Involving Oceangoing Vessels (2011PY ～ 2020PY)

Total Number of Cases: 317, Total Claims: 22,716 Thousand Dollars (Approx. 2.3 Billion Yen)
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Graph 11 shows the number of major oil spills above $100,000 and those below along 

with the percentage of claims involving oceangoing vessels. Large claims account for 9% 

of the total number of accidents, but the percentage of total claims comes to as much as 

85%. As the ratio between the number of cases and claims of large claims over 10 million 

yen for coastal vessels was 7%:65%, it can be seen that large claims account for an even 

larger proportion of claims for oceangoing vessels.

Oil Spill Related Claim Amount
(2011PY ～ 2020PY)

No. of Cases Related to Oil Spills 
(2011PY ～ 2020PY)

287 cases

Less than
100 thousand USD

Less than
100 thousand USD

30 cases

85%
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91%

15%

More than
100 thousand USD

More than
100 thousand USD

2‒3  Summary of Statistical Data

The accident rate (No. of accidents divided by total number of entered vessels) for oil 

spills is respectively 0.4% for coastal vessels and 1.3% for oceangoing vessels. Then, it 

can be seen that a large number of vessels do not cause the same type of incidents (oil

spills). However, oil spills have the potential to develop into serious marine contamina-

tion accidents. In particular, as most accidents occur during bunkering, it would be wrong 

to assume that oil spills are more common on tankers. All types of ship can be involved. 

Thus, close attention must be paid to bunkering. Please also refer to our Loss Prevention 

Bulletin (Vol.38) titled Thinking Prevention of Engine Trouble (Vol.38 issued September 

of 2016 and Vol.49 issued December of 2020) for accident prevention during bunkering.
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§3   Countermeasures for Maritime 
Accidents

3-1  Countermeasures for Maritime Accidents
(For Each Maritime Accident Including Those Between

Ship and Shore)

The following is a summary of the common responses to all maritime accidents and not 

just oil spills. It goes without saying that it is important to do everything possible to pre-

vent maritime accidents from occurring. However, in the unfortunate event of a maritime 

accident, the following two factors can have a signifi cant impact on the safety of the crew, 

cargo and the hull of the vessel, as well as the expenses involved in dealing with the acci-

dent.

Picture 12:  Oil Spill Due to Collision
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Suitability of initial measures

Skilful handling of the accident afterwards

The main diff erence between a maritime accident and a road traffi  c accident or a fi re ac-

cident on land is that on land, the relevant people can arrive on the site immediately, 

whereas with a maritime accident, the Vessel (Master) has to take care of the situation and 

avoid any detriment to the shipowner from the moment of the accident until the assistance 

of the company's Land Support Team, the Japan Coast Guard (JCG) and private organisa-

tions have been arranged.

However, in the event of a major accident, such as a collision, fi re or oil spillage accident, 

the Vessel may be in a state of confusion, and most probably very busy dealing with the 

immediate aftermath of the accident. In such cases, it is often diffi  cult for the Vessel to 

keep a record of the situation and the details that need to be ascertained in order to ensure 

the smooth processing of the accident.

In addition, with today's communication methods such as email and Inmarsat, communi-

cation between ship and shore is much faster than in the past. However, if the Supporting 

Team on Land (department) has to contact the Vessel repeatedly in order to obtain infor-

mation on the situation, this may not only result in inaccurate information, but may also 

cause further confusion between the Vessel and the department on land.

In the immediate aftermath of a maritime accident, the Master, Chief Engineer (C/E), 

Navigation Offi  cer, Engineer and Supporting Team on Land are all in a state of turmoil. 

The initial response is of the utmost importance in order to minimise the damage and fa-

cilitate the subsequent smooth processing of the accident. In order to achieve this, the 

Vessel conducts regular drills on board to simulate various accidents, and an emergency 

support response team is also formed on shore for joint training between ship and shore.

However, as mentioned above, when a lot of information is exchanged between ship and 
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shore via Inmarsat, there are often cases that information does not get conveyed accurate-

ly due to mutual misunderstandings and assumptions.

In order to avoid this, each company has its own ISM code and SMS manual (Safety 

Management System), which specify how to deal with each type of maritime accident.

It is essential that these trainings and the procedure manuals that have been so carefully 

created get to be utilized in accordance with the procedures. In other words, in order to 

avoid wasting time when checking the situation between ship and shore, it is necessary to 

establish in advance an effi  cient way of dealing with accidents, for example by using 

checklists and other forms such as reports. This is a good opportunity to review the rele-

vant parts of the Safety Management System. Key points to be reviewed are as follows:

①① Review of check list and reportsReview of check list and reports

In order to eliminate redundant work and to communicate with an accurate and effi  cient 

exchange of information, it will be recommended to set up a report form based system 

between ship and shore by each type of accident. Using checklists and other documents 

as reports can be an option.

②② The following should be noted when reporting to governmentThe following should be noted when reporting to government

authoritiesauthorities

Report all actual facts concisely.

Do not report unconfi rmed, speculative or extraneous information, or declare 

that the information is inaccurate.

If you have to report about something uncertain, use fl exible vocabulary such 

as "approximately" or "about" (this makes it easier to correct the report if you 

get more accurate information later).

It can be easy to make changes to your report while bearing government au-

thorities in mind, however, even if you do not intend to do so, you are not al-

lowed to report on anything that deliberately distorts or underestimates the 
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facts. It is important to remember that misrepresentation of the facts “brings 

nothing but harm”.

③③　Paperwork to be done laterPaperwork to be done later

When an accident occurs, a number of document exchanges between ship and shore 

take place. Also, in the event of reviewing the original paper by picking it out from 

the accumulated papers to check with the contents of a previously sent document, as 

a result, the order of the documents is often lost or confused at a later date. In order 

to avoid this situation, the following are recommendable.

Be sure to add the date and time on all incoming and outgoing documents (pref-

erably with a reference number).

The original documents are to be accumulated in separate received/outgoing 

document boxes and sorted later.

In the case that you need a document that has already been sent for any reason, 

make a photocopy of it on the spot and return it immediately to its original place.

Do not add notes to the original document as an afterthought. In the case that 

additionally revised documents are to be added to accumulated docs, a new re-

vised date and time and reference number are to be added for them to be accumu-

lated in the original document box.

Accumulated docs

To be photocopied 

Original received docs / 
copies (inc. outgoing) 

Date and time
/Ref.

Date and time
/Ref.

COPY

In the case that additionally 

revised documents are to be 

added to accumulated docs, 

a new revised date and ref. 

number are to be added. 
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3-2  Immediate Launch of Land Support Team

Once you have received "contact regarding the occurrence of an accident, in the fi rst in-

stance", you need to launch an emergency support response team promptly. Records 

(time, actions, who did it, etc.) will also start from that point.

The launching of the Land Support Team will have been developed in accordance with the 

Safety Management System of each company. In the case of launching the Land Support 

Team, the main points to consider as follows:

①① Notification to coastal nation authoritiesNotification to coastal nation authorities

When receiving contact in the fi rst instance, it is to be confi rmed as to whether 

the report originates from the Vessel or from the supporting team on land. If the 

Vessel has already reported the accident, confi rm the details of the report (to 

whom, when and by what means).

According to the above, in the event of a report being made by the Vessel, please 

instruct the Vessel as to the "nature of the report, to whom it is being reported, 

and by what method". In this case, it will be better to avoid using VHF radio 

communications, if possible. This is because the VHF is also monitored by other 

ships, the Japan Coast Guard (JCG) and Port Authorities.

②② Notifying the insurance companyNotifying the insurance company（（Hull & Machinery Insurance and P&IHull & Machinery Insurance and P&I

Insurance)Insurance)

In most cases, it is a telephone call from the Vessel to the Superintendent (SI) in the fi rst 

instance. Afterwards, the party on land will convene the supporting team, which may take 

some time to assemble if it is during a day off  or at night. In the meantime, the Vessel uses 

an emergency checklist to begin assessing the situation and collecting information. Once 

the checklist is available, Hull & Machinery Insurance and P&I insurance may be contact-

ed.
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Hull & Machinery Insurance and P&I insurance have information on various past cases, 

so we believe that it is better to consult with them directly (it is more effi  cient to ask the 

insurance company for advice than to dwell on it).

The items of the checklist above should cover what you are going to confi rm, but make 

sure it includes the following points:

Date, time and point accident occurs

Accident type

The status and situation of the other ship, if any

Possibility of accident involving people

③③ Nominating the Shipowner’s agencyNominating the Shipowner s agency

Nominating a local Shipowner's agency at the earliest possible opportunity will help to 

facilitate any further arrangements. If possible, it is advisable to have the charterer's agent 

act as the Shipowner's agent. If diff erent agents are selected, there is a possibility of infor-

mation between them being confused. In particular, depending on the type of operation, 

because fuel oil is the property of the charterer, close communication is desirable.

Also, as soon as possible, two representatives from the shipowner or ship management 

company should be sent to the Vessel: one should be stationed at the ship's agent to act as 

a liaison offi  cer, while the other attend the ship.

④④ Arrangement of various surveyorsArrangement of various surveyors

The appointment of a third party is necessary as disputes are likely to arise at a later date 

over the extent of the damage, the cost of ship repairs, the extent of the damage caused by 

the oil spill or the burden of responsibility. It should be noted that the term "surveyor" can 

be used to refer to any of the following types of surveyor:

（1） Hull Damage: arrangement via Hull & Machinery Insurance

（2） Response to Cargo Damage or Oil Pollution: arrangement via P&I insurance
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（3）  Classifi cation Survey (not required if there is no problem with performance 

capability): arrangement via shipowner or ship management company

（4）  Under Water Inspection Survey, if necessary: arrangement via Hull & Machin-

ery Insurance.

          This is needed in case of damage below the surface of the hull.

（5）Joint Survey

      In the event of a damage accident, the interests of both parties involved in the 

accident and the victim are represented (Master, Port Facility Manager, etc.) in 

a joint survey arrangement as described above.

     In this case, a surveyor arranged by both parties may attend the site and mutu-

ally check the extent of the damage (width and depth).

Hull & Machinery Insurance and P&I insurance are familiar with this type of survey ar-

rangement. If in any doubt utilize the insurance companies to make the arrangements.

⑤⑤ Notify Vessel of arrangement statusNotify Vessel of arrangement status

Following an accident, a number of interested parties and the media visit the Vessel. In 

some cases, the personnel on duty at the time of the accident, including the Master, may 

be interviewed in the offi  ces of the authorities.

It is necessary to inform them of the progress of the arrangements, the list of visitors and 

know how to deal with them in order to not be at a disadvantage in the aftermath.

The Vessel will verify the identity of the visitor and the purpose for which he or she has 

come on board, and will decide if the candidate is to be allowed to get on board to inves-

tigate the damage and answer questions. However, there is a limit to what the Master can 

do on his own, so as mentioned above, it is advisable to have a member of the Supporting 

Team on Land (e.g. SI) on board as soon as possible.

In addition, the Master needs to inform the crew members that the Master (or SI) is the 

only person who can respond to them, and that the rest of the crew members should not 

tell anyone what is going on. A brief summary of these is shown in Figure 14.
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Create a list of 
visitors and report 
it to the vessel

Check the visitor’s 

at the gangway

Visitors not on the list 
are not allowed on 
board, except for 
government authorities

Supporting Team on Land The Vessel The Vessel

Figure 14: Managing Visitors on Board

Particularly, the following must be thoroughly taken into account:

①① Response to government authoritiesResponse to government authorities

Respond immediately. Crew members other than the Master will also be inter-

viewed, the fi ndings of which are to be reported to the Supporting Team on Land.

②② Response to Vessel's related partiesResponse to Vessel s related parties

To be fully cooperative with any investigation by the Vessel's offi  cials, including the 

Attorney, Surveyor and P&I and Hull Insurance representatives.

③③ Response to other parties related to the Vessel   Response to other parties related to the Vessel

Records cannot be disclosed to the victims or other parties involved. Do not re-

spond to questioning. If possible, it is advisable that they are refused entry on board. 

It is also important not to respond to the other party's damage assessment. If forced 

to do so (permission granted), only show the situation. Do not give any comments

or opinions (especially disapproving ones).

④④ Letter of Guarantee or Letter of Undertaking   Letter of Guarantee or Letter of Undertaking

Submission of which may be demanded by the victim. In this situation, this to be

prepared in consultation with the insurance company.
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⑤⑤ Preparation of a sea [marine] protest and confirmation andPreparation of a sea [marine] protest and confirmation and

instructions to be included in the Log Bookinstructions to be included in the Log Book

The sea [marine] protest and the Log Book are understood to be irrevocable 

oaths. It must be carefully prepared and completed, fully recognising the impor-

tance of documentary evidence.

The contents of the Chief Engineer's Log Book, Bell Book and checklists should 

be consistent. Only main points should be recorded in the Log Book.

 Naturally, false statements are strictly prohibited. This may have irreversible 

consequences. There is no need to write or create a log book in haste. It is also 

recommendable to have a lawyer prepare a draft via the insurance company.
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§4   Oil Spill Response

In Chapter 3, 3-1 Countermeasures for Maritime Accidents, it was explained that an accu-

rate record be kept of the “situation and the details that need to be ascertained” and that 

“the initial response is of the utmost importance”. In particular, in the event of an oil 

spillage accident occurring, the following issues should be considered when assessing the 

situation.

Type and property of oil spill

The location of the spill (e.g. from a hull hole rupture or 

deck overflow) and the condition of the spilt site (e.g. the 

surrounding environment, particularly in fishing facilities 

where the impact of marine contamination is significant)

Oil spill spread

Amount of oil spill spread

By assessing the situation and conditions as quickly as possible, a response is decided 

upon and removal measures implemented on site. In particular, some types of oil spill can 

produce toxic gases which can be harmful to residents of a coastal area. In the event of 

such types of oil spill, it may be necessary to give priority to oil removal measures, in-

cluding the evacuation of the area, if necessary, in order to control the oil spill.

When an oil spill occurs at sea, it is almost impossible to take measures to control it using 

only the removal and recovery materials equipped on a vessel. Therefore, in order to pre-

vent spreading, it is also advisable to request the assistance of an organisation specialising 

in removal operations which will help minimise damage and loss. This chapter describes 

the four situations that need to be identifi ed.
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4-1  Oil Spill Progression Timeline

Most spilled oil will naturally dissipate either through evaporation, dissolution or disper-

sion. However, some oils will evaporate within a few hours like gasolene, whereas others 

like light and medium crude oil can take 2-10 days to dissipate from the surface of the sea. 

Although other oils like the C-type heavy oil used as fuel for ships or crude oils with a 

high wax content can remain on the sea surface for many hours, they also naturally dissi-

pate after some time.

＝ Natural Processes ＝

Figure 15 illustrates natural processes. Any oil type can be reduced to its natural
form over time by natural processes.

Sea

Spreading & drifting

Water-in-oil 
emulsification

Oil-in-water emulsion

Water-in-oil emulsion

Biodegradation Photo-
oxidation

Dissolution Oil-in-water 
dispersion

Evaporation
OilOil

Sedimentation

Water-in-oil 
emulsification

Figure 15: Oil Spill Progression Timeline “Umi” & “Nagisa” Foundation
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①① Spreading Spreading

From the outset of any spill, it is vital to fully understand the spreading process. The driv-

ing force for this initial fl ow is the weight of the oil. A large volume of oil spilling instan-

taneously will spread much more rapidly than a slow spill.

In the initial stage, oil spreads in one large fl ow, however the speed of that fl ow depends 

on the viscosity of the oil. High viscosity oils will spread slowly, whereas an oil spill 

which is below pour point temperature (Note 1) will hardly spread at all. However, the 

initial fl ow will begin to break up after a few hours and start to form narrow bands accord-

ing to the forces of the wind and tide.

Note 1: Pour point:

The pouring point of oil is measured in ℃. Pour point represents the temperature below 

which oil ceases to fl ow, rather it takes on the fundamental properties of a solid.

②② EvaporationEvaporation

The rate of evaporation and the speed at which it occurs depend upon the volatility of the 

oil. Oils with a low boiling point such as gasolene or kerosene will evaporate quickly and 

will have often entirely evaporated after only a few hours. On the other hand, oils with a 

high boiling point such as heavy crude oil or C-type heavy oil evaporate very little if at 

all.

As the surface area of the slick increases, the light compounds of the oil will rapidly evap-

orate. The rate and size of initial spreading directly eff ect the amount of evaporation.

Furthermore, when highly volatile oils like gasolene (boiling point 35℃~180℃, fl ash 

point -40℃) spread in an enclosed sea area, there is a risk of fi re/explosion when the 

evaporated oil mixes with the air.

It is often possible to ignite large oil fl ows which have just begun to spread. However, 

once the volatile compounds of the oil have evaporated the remaining slick is thin and 

together with the cooling eff ect of the sea water, it becomes increasingly diffi  cult to main-

tain any kind of combustion, even with the use of wicker material.


