TR T RERA R, 45, 2020

278 O Z Z AR A

ANVE - AN G S A A

i ] T PR PR BR BT AT FE I BRBE A} 227

l
b
M

Survey of Marine Litter Composition in Hakata Bay

Masaya KOBAYASHI , Ayumi YAMASAKI and Miki MASUO
Environmental Science Section, Fukuoka City Institute of Health and Environment

Summary

There has been some concern about the impact of marine litter on living organisms, and this is considered
a wide-ranging issue in the Hakata Bay Environmental Conservation Plan (Phase Il). Public interest in ocean
plastic debris has also rapidly increased since 2018. Therefore, a composition survey was conducted on
seabed litter in Hakata bay, beach litter on the Fukuhama Beach and Ikinomatsubara Beach, and river litter
on the Muromi River and Kanakuzu River flowing into the bay, to confirm the origin of marine litter.
Plastics were the most abundant by the number ratio, around 70% of seabed litter, around 90% of beach
litter, and around 70% of river litter, and no variations in the amount of seabed litter were observed due to
differences in survey time. Containers and packaging were the most common among plastics, especially
among beach litter. There were many plastic bags among seabed litter. Paper waste from river litter was rare
on the beach and seabed. Cigarette butts, the most abundant in rivers, were common in Fukuhama Beach but
rare in Ikinomatsubara Beach. Inland origin accounted for over 90% of outflow origin, and there were few
instances of water origin. Furthermore, it was thought that there was almost no inflow of marine litter from

overseas into Hakata Bay.
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Fig. 1 Seabed, beach and river litter survey map
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Table 1 Classification for litter composition survey

Large classification M idium classification Small classification

Papers Cardbords Cardbords
Wrapping papers Wrapping papers(Confectionery box, etc.)
Wrapping papers(Cigarette packaging)
Wrapping papers
Parer bags Parer bags
Papar cartons Drink cartons
Newspapers Newspapers
Magazines/leaflets, etc. Magazines/leaflet, etc.
Paper cups/plates Paper cups/plates
Other papers Other papers
Plastics PET bottles PET bottle bodies
(PET bottle) caps
Plastic bags Plastic bags
Plastic shopping bags Plastic shopping bags
Containners and packaging  (Soft) Food wrappers
(Soft) 6-pack holders
(Soft) Agricultural fertilizer bags
(Soft) Wrappers(Except for food)
(Hard) Plastic bottles(Liquid detergent, etc.)
(Hard) Caps(Detergent bottle, etc.)
(Hard) Food packaging(Trays/Cups)
(Hard) Other containers and packaging
Styrofoams Packing materials
Food containers(Trays/Plates/Cups)
Floats/Buoys
Other styrofoams
Other Plastics Packaging material(Plastic/Viny | string)
Strapping bands
Cups/Plates/Forks/Spoons
Straws/Muddlers
Floats/Buoys, Fish traps
Cigarette butts
Disposable lighters
Lures
Syringes
Livingware(T oothbrushes/Stationerys, etc)
Toys(Ball/Figure)
Fireworks
Other Plastics
Pieces/Fragment Hard Plastic pieces
Plastic bag/seat pieces
Foaming pieces
Rubbers Glove/Boots, etc Gloves/boots, etc.
Balloon Balloons
Tire Tires
Rubber ball Golf balls/Rubber balls, etc.
Other Rubbers Other rubbers
Woods/Straws Woods(Natural) Driftwoods, etc.
Woods(Artifact) Furnitures, etc.
Woods(Artifact) Pillars/Lumber
Fibers Clothing Clothing
Bags Bags
Fishing nets Fishing nets
Rope(Fisheries) Rope(Fisheries)
Fishing line Fishing line
Otbher fibers Otbher fibers
Wastes Wastes
Incombustibles Metals Beverage cans
Other cans(Spray can, etc.)
Nails/Screws
Forks/Knives/Spoons
Weight/Fishinghook, etc.
Other Metals
Glasses Beverage glass bottles
Other glass bottles
Glass tablewares
Other glasses
Ceramics Tablewares

Otherceramics

Home) Home electric appliances
Industry) Machinery

Industry) Fishery instruments

Building materials(Galvanized plate, etc.)
Sediment/Rubble

Other incombustibles

Glass/Ceramic pieces

Machinry/Equipment

Building materials
Sediment/Rubble
Other incombustibles
Pieces/Fragment
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3 #R Table6  Top 10 items in number ratio of small

classification items for each survey

Seabed litter (July survey)
Rank Large classification Small classification

3.1 fABGAEHR (2EEK)

(pcs) (%)

%?EEL:LFSUL 6;@% :ﬁ@%*ﬁ’%% Table 2 G:, j(ﬁj\iﬁ 1 Plastics Plastic shopping bags 73 203
N . - . 2 Plastics Plastic bags 42 117
DFRLRIAZDNT, Table 3~5 1R WL s B 3 Plastics PET botte bodies 4 114
X [5/%571‘ L T%%Jr L. ¥£7o, INSHETEB D S B , ﬂﬁ@& & 4 Plastics _ (Soft) Foodwrappers 30 8.4
5 Incombustibles Beverage cans 25 7.0
LT B 71 TE H OfEEk kL B 10 TE H % Table 6 1257~ 6 Plastics (Hard) Food packaging(Trays/Cups) 21 58
7  Plastics (Soft) Wrappers (Except for food) 17 47
1;*. 8 Fibers Rope(Fisheries) 15 4.2
9  Fibers Clothing 12 33
10 Plastics Other plastics 9 2.5
Table 2 Analyzed amount per survey ]
Seabed litter (December survey)
i . ) Number Weight \Volume Rank Large classification Small classification (pcs) (%)
Litter Type Timing/Point (pes) (9) (L) 1 Plastics Plastic shopping bags 80 18.9
2 Plastics Plastic bags 52 12.3
Seabed July 359 35211 354 2  Plastics (Soft) Foodwrappers 52 12.3
December 423 19215 444 4 Plastics PET bottle bodies 49 116
5  Plastics (Soft) Wrappers (Except for food) 42 9.9
Beach Fukuhama Beach 3510 29100 656 6  Plastics (Hard) Food packaging(Trays/Cups) 38 9.0
Ikinomatsubara Beach 4981 45395 1042 7 Incombustibles Beverage cans 25 5.9
Muromi River 1450 36477 476 8 Fibers Fishing nets 047
River 9  Fibers Rope(Fisheries) 12 2.8
Kanakuzu River 267 3441 47 9  Fibers Clothing 12 2.8
Beach litter (Fukuhama coast)
. . . Rank Large classification Small classification (pcs) (%)
Table 3 Seabed litter composition proportions T Plastics (Soff) Foodwrappers 898 256
July survey Decembrer survey 2 Plast?cs (S_oft) Wrappers(Except for food) 799 228
Large classification Number Weight Volume Number Weight Volume 3 PIaSt!CS Cigarette butts . 89 111
%) %) %) %) %) %) 4 Plast!cs (Hard) Food packaglngﬁrayleups) 167 48
5  Plastics (Foam) Food containers(Trays/Plates/Cups) 154 44
Papers 11 0.2 0.1 0.7 0.5 0.5 6 Plastics Other plastics 104 30
Plastics 69.9 311 652 768 424 730 7 Plastics PET bottle bodies 87 25
8 Plastics (Hard) Caps(Detergent bottle, etc.) 81 23
Rubbers 25 39 33 09 44 07 9  Plastics Packig materials 78 22
Woods/Straws 2.2 8.6 5.0 0.2 0.1 0.0 10 Papers Other Papers 76 22
Fibers 123 165 128 132 %6 193 Beach litter (Ikinomatsubara coast)
Raw Garbage 0.0 0.0 0.0 0.0 0.0 0.0 Rank Large classification Small classification (pcs) (%)
Incombustibles 120 3296 135 80 259 6.6 L Plastics (Soft) Foodwrappers 2018 405
2 Plastics (Soft) Wrappers (Except for food) 1005 20.2
3 Plastics (Foam) Food containers(Trays/Plates/Cups) 280 5.6
4 Plastics (Hard) Food packaging(Trays/Cups) 206 41
Table 4 Beach litter composition proportions 5 Plastics (Foam) Packing materials 140 28
. 6  Plastics (PET bottle) Caps 127 25
o Fukuham_a Beach Iklnomatsut_)ara Beach 7  Plastics Packing materials (Plastic/Vinyl string) 112 22
Large classification Number Weight Volume Number Weight Volume 8  Plastics PET bottle bodies 110 22
(%) (%) ) (%) (%) (%) 9  Plastics Steraws/Muddlers 108 22
Papers 5.8 4.7 5.2 2.6 5.2 3.4 10 Plastics Plastic shopping bags 87 17
Plastics 89.4 62.3 86.4 92.5 42.9 84.9 N -
River litter (Muromi river)
Rubbers 0.5 37 0.8 0.5 19.6 34 Rank Large classification Small classification (pcs) (%)
Woods/Straws 11 5.9 11 1.0 73 15 1 Plastics Cigarette butts 546 377
. 2 Plastics (Soft) Foodwrappers 260 17.9
Fibers 12 38 28 19 9.4 35 3 Woods/Straws Pllars/Lumber 62 43
Raw Garbage 0.0 0.0 0.0 0.0 0.0 0.0 4 Plastics Plastic shopping bags 58 4.0
. 5 Papers Other papers 56 39
Incombustibles 2.0 19.7 3.6 16 15.6 33 6 Plastics PET bottle bodies 50 26
6  Plastics (Soft) Wrappers (Except for food) 52 3.6
8 Fibers Clothing 50 34
Table 5 River litter composition proportions 9 Incombustibles  Beverage cans a7 32
10 Plastics Plastic bags 34 2.3
Muromi River Kanakuzu River
Large classification Number Weight Volume Number Weight Volume River litter (Kanakuzu river)
(%) (%) (%) (%) (%) (%) Rank Large classification Small classification (pcs) (%)
Papers 75 8.4 48 25 51 105 1 Plastics Cigarette butts 61 2238
i 2  Plastics (Soft) Foodwrappers 39 14.6
Plastics 78.3 35.6 782 65.2 36.8 70.7 3 Papers Other papers B 142
Rubbers 1.0 2.0 1.1 0.7 3.3 0.2 4 Plastics (Soft) Wrapper(Except for food) 13 49
4 Incombustibles Beverage cans 13 49
Woods/Straws 43 los 52 11 10 01 6  Papers Wrapping papers(Cigarette packing) 11 41
Fibers 38 11.5 45 15 04 15 6 Plastics Packing materials (Plastic/Vinyl string) 11 41
Raw Garbage 0.1 23 0.7 0.0 0.0 0.0 8 Plast?cs Livin_gware(T?othbrusheslStationeries, etc.) 9 34
9  Plastics Plastic shopping bags 7 2.6
Incombustibles 5.0 298 5.4 9.0 533 171 10 Papers Wrapping papers(Confectionery box, etc,) 6 22
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Table 7 Number ratio for each medium classification items
of plastics
Seabed litter Beach litter River litter
Plastics Ikino .
Medium classification July December Fukuhama matusbara Muromi  Kanakuzu
(%) (%) (%) (%) (%) (%)

PET bottles 16.7 151 5.0 5.1 5.0 3.4
Plastic bags 16.7 16.0 15 14 3.0 1.7
Plastic shopping bags 20.1 24.6 19 1.9 51 4.0
Containers and Packaging 30.3 41.8 63.1 719 31.2 35.1
Styrofoams 1.2 0.0 7.4 9.2 3.4 29
Other plastics 6.0 25 211 10.4 52.3 52.9
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Table 8  Number ratio for each small classification items of plastics *
Plastics Plastics Seabed litter Beach Iitt_er _River litter
Medium classification Small classification July December Fukuhama Ikinomatsubara Muromi Kanakuzu
(%) (%) () (%) (%) (%)
PET bottles PET bottle bodies 16.3 15.1 2.8 24 4.6 3.4
(PET bottle) Caps 0.4 0.0 2.2 2.8 0.4 0.0
Plastic bags Plastic bags 16.7 16.0 15 14 3.0 17
Plastic shopping bags Plastic shopping bags 29.1 24.6 1.9 19 51 4.0
Containers and packaging (Soft) Food wrappers 12.0 16.0 28.6 43.8 229 22.4
(Soft) 6-pack holders 0.0 0.0 0.0 0.0 0.0 0.0
(Soft) Agricultural ferilizer bags 12 0.0 0.0 0.1 0.3 0.6
(Soft) Wrappers(Except for food) 6.8 12.9 255 21.8 4.6 7.5
(Hard) Plastic bottles(Liquid determent, etc.) 12 0.9 0.2 0.4 0.2 0.0
(Hard) Caps(Detergent bottle, etc.) 0.0 0.0 2.6 11 0.2 11
(Hard) Food packaging(Trays/Cups) 8.4 11.7 53 45 29 34
(Hard) Other packaging 0.8 0.3 1.0 0.3 0.2 0.0
Styrofoams Packing materials 0.0 0.0 25 3.0 18 29
Food containers(Trays/Plates/Cups) 0.4 0.0 4.9 6.1 16 0.0
Floats/Buoys 0.0 0.0 0.0 0.0 0.0 0.0
Other styrofoams 0.8 0.0 0.0 0.1 0.1 0.0
Other plastics Packing materials(Plastic/Vinyl string) 12 0.3 1.2 2.4 11 6.3
Strapping bands 0.4 0.0 0.4 12 0.1 0.0
Cups/Plates/Forks/Spoons 0.0 12 0.1 0.2 0.3 0.0
Straws/Muddlers 0.4 0.0 19 2.3 04 29
Floats/Buoys, Fish traps 0.0 0.6 0.0 0.2 0.0 0.0
Cigarette butts 0.0 0.0 12.4 0.8 48.1 35.1
Disposable lighters 0.0 0.0 0.4 0.4 0.1 0.6
Lures 0.0 0.0 0.0 0.0 0.0 0.0
Syringes 0.0 0.0 0.0 0.0 0.0 0.0
Daily necessities(Toothbrush/Stationery, etc.) 0.4 0.0 0.6 0.7 0.8 5.2
Toys(Ball/Figure) 0.0 0.3 0.4 0.5 0.1 0.0
Fireworks 0.0 0.0 0.2 0.6 0.1 0.0
Other Plasticks 36 0.0 33 1.0 14 29

*Shading is within the top 5 and bold is the maximum
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Fig. 2 Composition percentage of seabed litter and beach
litter by outflow origin

Fig. 3 Recovered international beverage glass bottle
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Fig. 5 Changes in the production volume of glass and
PET bottles
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