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1. Issue of EPS debris 

International Coastal Cleanup (ICC) has identified fragments of foamed-plastic as 

being a major component of beach litter around the world (Fig. 1). The extents to which these 

small fragments have been washed up on beaches or become buried have been investigated 

along the Japanese coast from 1998 to the present.  

From 1998 to 2000, 80,655 items of beach litter were collected from sand samples on 

65 beaches of Kagoshima Prefecture in south Kyushu. Foamed-plastic fragments accounted for 

92.6% of the total, with the size range of 0.3 to 4.0 mm representing 91.0% of the fragments 

collected. The highest density of fragments was collected along the east coast of Kagoshima 

Bay, which had an average density of 14,519 pieces per m
2
 and a maximum density of 69,169 

pieces per m
2
. In this region, abundant use is made of expanded polystyrene (EPS) floats for the 

production of net-cage rafts for marine culture, as well as for the fenders of boats in coastal 

areas generally. If the floats are not well maintained and are left exposed to the elements on the 

Fig. 1 Results of International Coastal Cleanup 
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seashore, they disintegrate and become widely scattered on beaches after drifting at sea.  

We therefore visually assessed the use of EPS floats in Kagoshima Bay (1997 to 

1998) and found that a total of 3,043 EPS floats without covers were washed up as drift along 

the entire coastline of Kagoshima Bay. The average density was 10.3 pieces per km, with the 

highest densities found in the fishing district of Ushine (38.9 pieces per km) along the east coast 

of Kagoshima Bay, the major mariculture area in the bay. Floats without covers were also used 

as mooring buoys and as fenders for pleasure boats in harbors, the total amounted to 3,885 

floats. 

The EPS floats are also commonly used for the floats of oyster farming rafts in 

Hiroshima Bay on the Seto Inland Sea. Beached floats and foamed-plastic fragments on the 

beach, as well as floats that were being used without covers for as mooring buoys and fenders in 

the bay were investigated visually at 58 sites along 48.6 km of coastline in 2001. Small items of 

beach litter amounting to 245,656 pieces were collected from sand samples, and of these, 

foamed-plastic fragments accounted for 99.5% of the total. The average density of fragments 

was 44,521 pieces per m
2
, while unsuitably used floats that were being used without covers 

totaled 6,760 at a density of 140.7 pieces per harbor. The density of beached floats was 1.1 

pieces per km. 

In 2004 to 2006, we surveyed the number of small plastic fragments that had either 

washed-up or become buried along 30 beaches in Japan (Fig. 2). In addition, the Japan Foam 

Styrene Industry Association surveyed EPS float production in 2005. Compared to eastern Japan, 

both surveys showed that the occurrence of EPS pieces was greater in western Japan. The 

density of fragments was particularly high on the island coastlines of northern Kyushu, with the 

highest numbering in excess of two million pieces per m
2
 on the Koshidaka Coast of Tsushima 

Island in Nagasaki Prefecture. Thus, since the distribution of foamed-plastic fragments along 

coast of North Kyushu and the Sanin region almost corresponded to the production in the 

northwest Pacific, it suggested that the fragments are not Japanese in origin. 

Recently, concerns have arisen regarding the impact of small plastic marine debris on 

Fig. 2 Distribution of foamed-plastic fragment (left) and EPS float

production in 2005 (light). 



 

3

fisheries. Foamed-plastic fragments and fibers were found within the harvested laver off Izumi 

City in Kagoshima, Japan. More than 700 EPS floats were found to have washed up on the 

coastline of the islands off Izumi City, and more than 400 floats were used as fenders for fishing 

boats in 24 ports. Consequently, it is suggested that one of the major sources of foamed-plastic 

fragments found in the laver are these floats.  

These small fragments must be 

removed by hand in fish processing plants as 

failure to do so would result the 

contamination of marine food products with 

these fragments. While this not only 

decreases the commercial value of marine 

food products, it also increases production 

costs. Left unchecked, food contamination 

by marine debris is likely to have an indirect, 

sustained and progressively negative impact 

on coastal fisheries. Such a situation is also 

likely to result in eroding the trust of 

consumers in marine products and coastal 

fishing. 

 

2. Recycling EPS floats 

Improved recycling of EPS 

floats was started in 2003. Using this new 

system, once waste EPS floats are 

compressed by a portable compressor (Fig. 

3) at the fishing port near the marine 

culture area, it is transported to Refuse 

Paper and Plastic Fuel (RPF) 

manufactures. The system has the 

advantage of being able to reduce 

transport costs considerably by reducing the volume of the waste floats to less than one-tenth of 

their original volume. In four years of testing, 18,131 floats have been recycled in southern 

Kyusyu and western Shikoku (Fig. 4), and it is planned that the new system will be deployed as 

part of a government program at four locations every year from 2007 onward. 

 

Fujieda, S., H. Tou, and Y. Hamada. Field study of foamed fishing debris on the coast of 

Kagoshima Bay, Nippon Suisan Gakkaishi 66(2), 236-242 (2000). 

Fujieda, S., J. Ikeda, and F. Makino. Grounded and buried fragments of foamed plastic on the 

coast of Kagoshima Prefecture, Nippon Suisan Gakkaishi 68(5), 652-658 (2002). 

Fujieda, S. and K. Sasaki. Stranded debris of foamed plastic on the coast of Eta Island and 

Fig. 3 EPS float Compressor for recycling. 

Fig. 4 Total amount of recycled EPS float in

four years. 
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Kurahashi Island in Hiroshima Bay, Nippon Suisan Gakkaishi 71(5), 755-761 (2005). 
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Results of new recycling system
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1. Introduction 
Persistent solid marine wastes from ocean and land sources give rise to impede the safe surface 

passage and foul our coastal scenery. The contamination of the costal area is accelerated by the 
over-fishing activity, rapid economic development, and marine leisure boom. To ultimately 
mitigate the solid waste problems, the Korea government MOMAF(the Ministry of Maritime 
Affairs and Fisheries) has started in the marine debris issue since 1999 by supporting several 
R&D projects in MOERI/KORDI. In this context, we introduce our survey studies on deposited 
marine litters and show the results of the national efforts on the harbors and fishing area, and 
explain the R&D project called with Integrated Management system for marine debris which 
has four categories: prevention, in-situ survey, recovery, and treatment technologies. 
Throughout the context, we lay high emphasis on the significance of practical approaches to the 
problem of marine debris. 

2. Removal of Deposited Marine Debris 
The survey of marine litter was carried out at the all the harbors which have been under 

management of the central government of Korea during two years of 1999-2000, and then, 
major fishing grounds in the coastal waters and EEZ has been surveyed since 2003. The survey 
region extends from near sites, such as harbors to offshore sites, such as fishing grounds. 

We introduce the some field survey results, methods, and evaluations. You can refer the detail 
data in the reference [1]. The field survey is covered the 129 harbors which are comprised of 29 
sites from the west coast, 64 sites from the south coast, and 42 sites from the east coast. The 
field surveys at each harbor were carried out using the Side Scan Sonar method which might be 
regarded as cheap and simple technique for the survey of marine litter in the shallow water such 
as harbors. The Side Scan Sonar has been used in the survey of marine seabed, which has been 
coupled with the differential global positioning system to record the exact locations. The total 
area surveyed was 91.0 km2 (23.1 km2 for the west harbors, 31.2 km2 for south harbors, and 36.7 
km2 for east harbors). 
Through reading the scanning images obtained by the side scan sonar survey, it clearly shows 
kinds of automobile tires, metals, ropes, woods, and wire ropes, but it is so difficult to identify 
glass bottles, small plastics, papers and other small miscellaneous litter. So, it is assumed that 
the results from the side scan sonar may be underestimated compared to other direct sampling 
methods such as SCUVA diving, trawling and grab sampler. 
For the amount assumptions, the scanned marine litters were roughly converted to the weight 
basis using simple conversion factors, which were gotten from pre-sampling survey and the 
conversion factor may be different with their shapes even if the kinds of the litters are similar. 



The typical items and the total number of the marine litters are shown in Table 1 and the total 
weight is estimated as 34,636 ton (12,344ton for west harbors, 11,416ton for south harbors, and 
10,876ton for east harbors). 

Table 1. Total number of marine litters surveyed at the 129 harbors scanned 91Km2

Items Tires Ropes Wires Metals Woods Others Total 

Number 6,623 5,406 2,108 1,935 552 4,388 21,012 

% 31% 26% 10% 9% 3% 21% 100% 

Based on the estimated weight-data, MOMAF removed deposited marine debris at the harbors, 
major fishing ports, and major fishing grounds, such as blue crab fishing grounds in the Yellow 
Sea and king crab fishing grounds in the East Sea. Two government-controlled organizations 
remove and dispose deposited marine debris: in fishing grounds by the Korea Fisheries 
Infrastructure Promotion Association(KFIPA) and in the coastal waters by the Korea Marine 
Pollution Response Corporation(KMPRC). MOMAF executed several recovery projects, 
especially a kind of marine litter buyback program which government purchases the deposited 
marine litters pulled in during fishery activities. 

A total of 71,815 tons of deposited marine debris has been removed from 1999 to 2006, most 
of which were derelict fishing gear, wire, and tires and the total budget is 62,697 million won as 
shown in Table 2. 

 

Table 2. Performance of collection/processing of deposited marine debris (MOMAF) 
Recovery amount : ton, (Expenses) : million won 

Years 99~ 02 03 04 05 06 Total

Recovery

Project

34,892 

(25,085) 

11,338 

(7,668) 

3,619 

(6,893) 

5,354 

(7,965) 

5,368 

(8,308) 

55,203 

(47,611) 

Buyback

Program 

- 578 

(731) 

2,453 

(1,706) 

3,076 

(1,841) 

5,137 

(2,500) 

6,107 

(4,278) 

Total
34,892 

(25,085) 

11,916 

(8,399) 

6,072 

(8,599) 

8,430 

(9,906) 

10,505 

(10,808) 

71,815 

(62,697) 

Buyback program consists of national expenditure only. 

3. On-going National R&D projects on Marine Debris 
In 1999, MOMAF initiated national project to develop an integrated management strategies 

and practice guidelines on marine litter problems at the national level. The project had been 
mainly carried out by the Maritime and Ocean Engineering Research Institute(MOERI, former 
KRISO) / Korea Ocean Research & Development Institute(KORDI) and Korea Maritime 
Institute(KMI). The project calls by "Practical Integrated Treatment System for Marine 
Litter"[2]. MOERI develops environmental practical facility categorized with prevention 
technology, field survey technology, recovery technology and recycling technology. KMI 
supports those implications with some valuable achievement of the administrative organization. 

MOMAF acquired a budget for marine debris management in 1999 and thereafter the amount 
has increased. The total budget for removal of deposited marine debris from 1999 to 2003 was 
U.S. $7.9 million, and U.S. $5.1 million from 2004 to 2006. The budget for Integrated 



Management System for Marine Debris  from 1999 to 2006 is U.S. $13.0 million. In addition 
to the above, considerable amounts of the budget for various marine debris management have 
been acquired by MOMAF. 

The integrated treatment system for marine litter has been constructed helping with marine 
science and engineering technology categorized with prevention, field survey, recovery and 
recycling on the debris. 

In order to prevent the floating debris from entering the coastal region through rivers or 
channels, we have developed a floating debris containment boom. It is extended the oil boom by 
modifying the skirt to mesh structure and putting collection mechanism at the center of the 
boom. Since the design procedure of the oil boom in waves and currents was firmly set up, we 
had to carry out site experiments in coastal areas with the developed model. 

In the second, the deep towed-camera system for searching the derelict fishing nets on the 
sea-bed in the East Sea has been assembled and the reliability of the equipment has been 
guaranteed by in-situ test on the seabed of 1,000m water depth while 7m effective width is kept. 
Recently, the method for obtaining the seabed picture has been extended from recording-type to 
acoustic sonar in order to carry on the survey experiences effectively. 

In the third, a multi-functional marine debris recovery system, which is defined as a floating 
vessel and needed equipments working in the shallow water to remove marine litters has been 
developed to apply for the recovery technology. The development of the whole system including 
the vessel and auxiliary recovery devices has been built in 2002 to 2003. 

In the forth, we introduce development of various treatment systems for marine debris. Even 
though the marine debris contains a lot of seawater, it has higher caloric value (4,000 kcal/kg) 
than that (1,500 kcal/kg) of land-based debris. By analyzing physical properties of RDF(Refuse 
Derived Fuel), we have revealed that it is mainly due to the higher percentage of carbon and 
hydrogen in the ocean-based debris. Due to this property and palletizing process of burning 
materials, the caloric value of RDF becomes more 6,000 kcal/kg of the ocean-based debris.  

Fishery waste polystyrene buoys are one of most cumbersome marine debris in the state of 
salty and sludgy, and their volume fraction is very high among marine debris and we had no 
suitable treatment methodology environmental friendly. Thus, we have developed thermal 
extrusion system for volume reduction of waste buoys which the reduction rate is about 1/70. 
The system deals with the waste polystyrene buoys of 100kg per hour, and composes of cutting, 
crushing,  salt and sludgy cleaning, several containers for drying, and finally, thermal extrusion 
device. The system has been already popularized to 17 areas of the local governments where 
locate at coastal areas of high abundance of waste buoys since 2003. The budget of the 
popularized system consists of 80% of central ministry and 20% of local government. We are 
planning to develop a truck-type reduction equipment for the small mount treatment of 30kg/hr 
because the cost of the land foundation facility is high. 

For some parts of marine debris that cannot be transformed to RDF, reusable or recyclable 
forms, we try to incinerate them. For this purpose, we have developed a stabilized incinerator 
for usage of marine debris. Recently, we have started to develop a direct melting system for the 
wasted FRP(Fiber Reinforced Plastics) vessel in the recycling way because the marine litter is 
not just waste any more. 

This project is to concentrate the focus on the marine environment conservation technology 
development which is systematic with problem analysis and complementary research in putting 
the emphasis for practical application business. 



4. Results and Discussion 
Like other regions, the Korean coasts have also been seriously polluted by the marine litter. In 

response to growing concern over marine debris, the total amount of marine litter in the Korean 
ports has been surveyed by the Side Scan Sonar (SSS) method. The amount of marine litters in 
the Korean fishery ports (129 sites) was at least estimated as the 34,636 ton. The total tonnage 
value is to be a basic data for estimating the national recovery budget. In fact, investment of 
25,085 million won has gotten the mount of 34,892 ton until the year of 2002. Main source of 
the litters in the harbors are more related to ship-based activities than land-based activities. 

We briefly introduced the concepts and accomplishment of the main project for marine debris 
in Korea: Integrated management system for marine debris. As elemental technologies, it has 
four categories: 1. prevention, 2. in-situ survey, 3. recovery, and 4. treatment. For each category, 
we explained primary development of a related equipment or facility during past five years 
(1999~2003) and then the practical developments in the II-phase now.  

5. References 
 [1] W.-S. Kang et al, 2005, Marine litter in the ports of the republic of Korea , ISOPE 
conference paper No. 2005-CGK-01 
[2] R.-T. Jung et al, 2005, The Outline of the Integrate Treatment System to Marine Debris 
for Offshore Korea , ISOPE conference paper No. 2005-CGK-04 



 

 

 

  

 

  

   

 

 
 

  

  

 

 

  

 

 

  

 

 
 

 

 

 

 

 

 

 

 

 



 

 
 

 

 
 

  

 

  

 

 
 

 

 

  



 

 

   

 

  

 

  

  

  

 

 

  

   

     

 

  

 

 

 



 

 

 

 

  

 

 

 

 

 

  

 

 

 

  

   

   

  

 

 

  

 

   

 

 

  

  

     

 

 

   

Distribution of R&D outcomes

Floating Debris 
Containment Boom

R&D : 1999~2000

Location : KangHwaDo

Multi-functional 
Marin Debris 
Recovery Ship

R&D : 1999~2003

Location : Western coast

Deep-sea Bottom 
Fishing Gear Survey 
Equipment R&D : 2002~2006

Location : Easterna

Marine Debris 
Incineration System

R&D : 2001~2003, Location : Inc

Polystyrene Buoy 
Thermal Volume 
Reduction System

R&D : 2000~2002, Location : Southern coast


