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1. XTHIT

WA, BE ZHBEOIEMRERBURHEZIT ) 720, Fr—r & AT (AD) ZHAGbE RS T 7 A
F v 7 ZHORFEHEE FIED Kako et al. (2020) ICL - TRES Nz, ZOFIEL, BEICRREINZFIE
(Nakashima et al., 2011 72 &) & b R CTEREIDOENRGE W FIEE Z D EELNARETH D05,
WAEPERE M B D 7= DI L2 TR WD 2 ST 5, 1 2HIE, MZEHRICE > TH LD
MrEE R IEOMB, 2 DEIX AL IZESW BB OPLIEREDOMETH 5, ABFEO HIYIX, 2N b0
RIS LTI LWHEZRE L. ZOAMEERET 2 2 L12H D, 1 D HOREIL, Differential Global
Positioning System(DGPS) F=UZ KX AN EMIEZE AL, FOREZRALD, FHEZENIIRETHIVUE., B
BT D aie] % [ 303 520 fTRE 72 & D FiEDFZhE % . Kako et al. (2020) 23V 7= Real time kinematic (RTK)
FRIZ L DAEHEE O 2 E L CTHRETd 5, 2 DHOMBEICK LTX, iR E0Z2HoT v o
EHTDH~NT AT M1 AT (Multi Spectral Camera; MSC) ZAT 2% Z & TR ZRALD, ZDH A

TN LNTZEBRE HWTHEET — X 2{ER L, AL IZX D ZAMICxtd 52 OFMMEORFT 21T 9,

2. HiE
2-1. DGPS FRic LB Fu—r DAL EMHIE

AR TIE, Fa— A2 X280 & VS RN 4 Er (K Rk 2 FiT,
SEILE, BKER) CIEM L. ALEMIEIS S DGPS F RO AR A
fiEt L7z, DGPS K TlE, MEFROESE Fu—2 & ERHERIZHB N T
[FIRFIZAT 9 BN H D, Z ORI, 2 BB CIXBIRE T E
Li=b D%, ZOMOBIRTIIITEOB IS (&, 590) 2w
7= DGPS Jaid, HEYER TH LN NEE R E . B B HFHRORZE
EEOHERD, Fa—rOf@EE2MET 5, AFETIE, fMET—4
% 250 ms EICHUAF L, BUAITH LN Exif 7 7 A VORFRIE#R & B S
Labt, FRFZIOMER#REANE T, 2O X9 R Z1Te > T iR % T, Kako et al. (2020) &
[FIER D 75T 3IRTTHIIG BT LV ZHEE LT,
2-2. MSC % Fv 7= E8LE

AHFFETIEMSC Z W8 %2, R ERE S SO R & RIGEFET O KB R CHEM L7,
MSCIE. AR, . #k. T v P, TS RBBD 6 SDF ¥ o RAEH L, FNENEMOEDESZ LT,
RPN ) e R A ERL T 5 Z LN TE D, MFEA ZAHH O 72 DI W T B AENT FIE L, Kako
et al. (2020) L[AEED AT IZHAS W HIETH Y, Z OBEBMNT OFE T — 4 & LT, RGBEEZIT Tl
MSC 2 B BT g b fv i,

1 ZEREBRLE N e —

3. TR % 1 BUHEE & R
3-1. DGPS FRiz k2 Fu—rfBRLE RTK  DGPS HE% L
. . . . L AzRZ=(cm) -0.125 41.624 93.009
. NN e
I?GPS ﬁfw RTK J5 %{L%“%ﬁm\f‘ Fu /@Mﬁ R B:2#=(cm) = 0.126 44.493 93.249
*ﬁﬂz%;fj‘o f:%%%i‘% 1 LZ/T\‘ﬁ—o : :‘F&i\ 3 ij—ljﬂﬁﬁz%’? #LLI Ai@{%(cm) 0781 1.707 119676
JLOFEE EBIOEREZ RS, h—F L AT — 3 (TS) 1T ) Bi2#(cm)  -0.917 0.323 111.472

X 2 B (FEEERD 50m) & D 24778 o 7=, #1705, DGPS 1. RTK LV £ KEI1XIE 2 DD, K& L



MEBEZR ESEDZENARETHLZ ENDLND, LLARNRL, R EETOMIEZOREEILX, FILA
BEOZFNEHARDERELS (040 cm). 2y MR ML 8 OWRRES = Hha E Rt T 5 LT, - 0#EET
HRTERY, o, IFEOBTRESZEERE LA, B2 T2 RN TE eh oz, ZHIL,
BN L Fe— U BOBENELS 25 2 &, B EEROZEHENM (30s) Z LITERT S,
3-2. MSC Z V=& A OB - &1L

B 2 1, BEEE, KBMBRICHET D P =8l e

B2 A5 BT EIGR O— 2 73, #iFE T
BHEIHEODBWMANZAFIEL, BETIEZEDOE
HETANFELTNDZ ERNbod, K3 X, K2 &
[FIRE T2, MSC T L7 Th 5, isiER 1%
IR EL AR DOMAA D, KEWEEITE RN O _
SIELDTHS. O S0REENLEET— s S
FER L. ZNEROME THENORIEITS = [ S e
& T, MSC DA ZNMEZ R LT,
ZORER A 4R T, BRI F VT, RGB
BOHEEETF =2 L LERA., AOMHIZTE
IRINO T MSC 2 F T — 2N 2 A, ZD
BN EEE 72572 (K 4a), —F . REBWRICBIT
HER ZHORBIZE W T, MSC O AL, fRMH
EEART DREF L 7o o 72 (BEOREMAAEE K 1K 4b, ¢
TRIERSY) o IS, BB TIEMSC &, KEMEE TILRGB I A 7 287 —4
ELUTHAL, 2 A LICEE S AOREEZHEE U, FEMITIC X A Eg AL
HEZNENOMREEZ R LI 2 A, BYEE T 10% (FHBAFT:7.95 o),
AT:8.81 m) ., RAMEFTIEL 1.8% (FB/UMHT:17.69 m, AI:18.00 mi) DFEET
HRIEHEENATRETH 5 Z A RENTZ,

(o)ykEH/E
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4. BRLAEBOFE
ARFFETIE, Fo— 1 X AMIZERIEZ1T 9 B DGPS i RUZ Xk DAL EAM EDARIE L . AT IZHES W\ - i
FENT 24T 5 T MSC O ZhMEZ fEt Uiz, USRI & 472 DGPS H UL, RTK R e — o LIRIEFEE
THIZERIENFRETH D Z ool AL, EFHEMES TR EER A BRI ET 2 2 LN KET
HY | BREFROBGABAIVIRELRKBERTEZH 2 bbholo, MITEITIBRICIE, ZETLHE,
BEEORE, MA~AZ R EORIREITILERH DN, ZOMAEDEICL > T, BITERIIKEL< LD
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2. Thiraphat Muangsaen, Eco Design For Plastics, Plastics Institute of Thailand, 2020
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4.  Waste and Hazardous Substance Management Division, A Three-Year Government Action Plan (2020-
2022), Pollution Control Department,2020
5. Pollution Control Department, The Analysis on the Connection of Municipal Solid Waste Statement
2019, in Thailand State of Pollution Report 2019, pp.98-121, 2020
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1. Introduction
After COVID-19, we (Japan side of SATREPS project) has a plan to observe microplastics with
SEAFDEC members in the below three plans.
1. Distribution of microplastics (MP; 0.35-5mm) in the Gulf of Thailand.
2. Small microplastics (less than 0.35mm) in the Gulf of Thailand.

3. Distribution of large size plastic litters.

2. Plan
The detailed plan for sampling microplastics are as follows.

Plan 1. Distribution of microplastics (0.35-5mm) in the Gulf of Thailand.
Collecting materials; Neuston net (mesh opening; 0.35 mm, boat speed; 2kt, Towing period; 10 or
20 minute), WPO treatment and density separation (Nal), MPs detection; FTIR with ATR

Plan 2. Distribution of small microplastics (less than 0.35mm) in the gulf of Thailand.
Collecting materials; Neuston net (mesh opening; 0.05 mm, boat speed; 1kt, Towing period; 10
minute), WPO treatment and density separation (Nal), MPs detection; micro FTIR

Plan 3. Distribution of large size plastic litters.. Data collecting by visual observation.,

Visual observation is carried out once for 1 hour between observation stations.

3. Observation schedule

* Observation positions set in Figure 1.
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the overall feature of MP distribution in the gulf. To
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understand the distribution more precisely, we might need
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These observation points were just placed to understand -
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some additional stations. Therefore, the stations in Figure 1

can be a tentative plan, which may be changed —f' * ' 4

appropriately. Y

* A neuston net with small mesh opening (50 um) is needed ™

to collect the small MPs.

. . Figure 1
+ It may be difficult for SEAFDEC to analyze the MPs sizes

after extracting from seawater sample bottles in their laboratories. If this is the case, it is OK for us
to collect seawater samples only and keep the bottles until we have a training course for analyzing to

SEAFDEC members.



4. MPs in the bottom sediments in Tokyo Bay

The amount of waste plastic spilt into the ocean between 1961 and 2017 is estimated at 21.4 million
tons. It was considered about 47.4% of these plastics were degraded into plastic pieces (microplastics,
as MPs) less than 5 mm in diameter (Lebreton et al., 2017). Previous studies indicated that about 7.44
Mtons MPs accumulated on the seabed as sediments (Matsuguma et al., 2017). MPs in sediments are
incorporated into lower ecosystems and expected to have some negative effects (Galloway et al., 2017).
The impact of MPs is still unknown.

Studies on MPs smaller than 350pum in sediment are limited. A few research to evaluate the
horizontal and seasonal distribution of MPs in seabed sediments. The contamination of MPs in the
sediments of Tokyo Bay is few reported. In order to know the dynamics of MPs in estuary of big city,
it is necessary to clarify the horizontal distribution and seasonal

changes of MPs’ concentration smaller than 350pum in seabed
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sediments.
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Latitude

Sampling were conducted in May 2019 using Seiyo-Maru,

352
L

and in Jan 2020 using Hiyodori. Observation points were /} pa——
arranged at inner bay of Tokyo Bay(three points: Ch ij
Stn02,Stn03,Stn04). About Scm thickness of seabed sediment s 1ms tms 1mn 1

Longitude

samples at each station were taken by Ekman-Birge sampler.

MPs in the sediment were comprised of various polymers, including PE, PP, PA, PS, co-polymer
and other synthetic. The average concentration of MPs are 29.1+4.2, 22.449.4, 9.9+4.9 pieces/g-dry
respectively. It shows that the horizontal distribution of MPs is Stn02>Stn03>Stn04. There were
significant difference between Stn02 and Stn04 (p<0.05).

Table 1. the number of MPs in Stn02,Stn03,Stn04

PE PP PA PS co-polymer sy:ttl;:tic Total (Cpc;:z:;t;:;;;
Stn02 5 2 0 0 2 4 13 25.2
Stn02_02 3 5 0 1 0 5 14 27.1
Stn02_03 1 8 0 1 3 5 18 349
Average+S.D. 20.1+4.2
Stn03 1 2 0 0 0 2 5 9.1
Stn03_02 4 7 3 0 0 2 16 29.1
Stn03_03 1 5 2 0 4 4 16 29.1
Average+S.D. 22,4194
Stn04 8 1 8 0 1 4 22 16.7
Stn04_02 0 2 2 0 1 3 8 6.1
Stn04_03 1 4 2 0 1 1 9 6.8
Average+S.D. 9.9+4.9
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This year we conducted the investigation of deep sea debris and additives in plastic debris
littered on a Samae San area of Thailand.
1. Deep sea debris

Plastic waste has become a growing concern in terms of marine pollution, but little information
is available on plastic debris and its possible risks of chemical additives exposure in the deep-sea.
This study focused on identification of polymer type and additive concentrations in 21 plastic debris
collected from deep-sea of Sagami Bay, Japan and West Pacific Ocean under the Kuroshio
Extension and its recirculation gyre (KERG) zone (water depth: 1388-5819 m). Polyethylene (PE)
was dominant polymer (57% of the total) in samples, followed by polyvinylchloride (PVC), epoxy
resin, polyester (PES), and polypropylene. In plastic additives, bis (2-ethylhexyl) phthalate
(DEHP)was detected to be contained in a PVC sheet at concentration of 48%. Butylated
hydroxytoluene (BHT) was also detected in PE plastic debris with median concentration of 12,000
ng/g. PES clothes were detected to contain dyeing mixtures, 1,2,4-trichlorobenzene (1,2,4-TCB), up
to 42,000 ng/g. Knowing the estimated number of plastic debris under KE current, the minimum
burden of chemical additives were estimated that 720 kg of dibutyl phthalate, 570 kg of BHT, 230
kg of DEHP, and 160 kg of 1,2,4-TCB exist on the seabed of KERG zone. This result strongly
suggests that enormous amount of hazardous additives lie within plastic debris on abyssal level of

the ocean.

2. Sampling beach litter on Samae San area
Plastic debris (Photos) sampled on a beach in the Samae San area was sent to Kumamoto
University. The additives in these samples are now extracted to quantify their toxicity. The potential

additives are shown in Table 1 as detected in Nurlatifah et al. (2021, Sci. Total Environ, 768, 144537).



Table 1
Concentrations of plastic additives (ng/g dry wt.) in plastic debris collected from western North Pacific and Sagami Bay, Japan.

. Moisture Plasticizers Antioxidant Dye mixtures Flame
Sampling ID Slg'::g‘g content Polymer type retardants

(%) DMP DEP  DAP DiBP DBP  BBP DEHP  DOA BHT  135TCB 1.24-TCB 123-TCB TPhP EHDP
Plastic bag
1553_D1 ‘West Pacific Ocean o PE 28 52 <86 34 <150 <120 2500 <16 11,000 <70 <16 <16 530 <130
1553_D4 ‘West Pacific Ocean o PE 150 46 <86 30 <150 <120 3800 <16 16000 <70 <16 <16 <200 <130
1554.D4 West Pacific Ocean 0 PE 2o <86 20 <150 <120 13000 2200 33,000 <70 <16 <16 <200 <130
1554_D7 ‘West Pacific Ocean o PE 40 45 <86 51 <150 <i20 3500 63 25000 <70 <16 <16 <200 <130
155501 West Pacific Ocean 0 PE 70 <60 <86 <30 <150 <120 4700 <16 17,000 <70 <16 <16 <200 <130
1555_D6 West Pacific Ocean [ PV 60 <60 26000 <30 1700 740 2500 2800 3100 <70 <16 <16 <200 180
Plastic package
1554_D6 West Pacific Ocean 0 PE 1524 a7 21 <150 <120 3000 550 25,000 <70 <16 <16 <200 <130
1555_D2 ‘West Pacific Ocean o PE 26 <60 <86 <30 <150 <120 <90 <16 22,000 <70 <16 <16 <200 <130
1555.D5 West Pacific Ocean o PE 19 <60 160 <30 250 <120 <90 <16 1800 <10 <16 <16 <200 <130
1558 D2 Sagami Bay [ PE 80 31 <86 16 170 <120 340 <16 12,000 <70 <16 <16 <200 <130
1555 D4IN®  West Pacific Ocean [ PE 39 37 <86 92 480 <120 3100 130 1 <10 <16 <16 <200 <130
1555_D4_OUT"  West Pacific Ocean [ Nylon §50 470 230 450 3000 <120 2700 <16 23 <70 <16 <16 <200 <130
1558_D3_IN® Sagami Bay [ [ 48 63 <86 170 1300 <120 2100 2600 6400 <10 <16 <16 <200 <130
1558 D3 OUT"  Sagami Bay [ PET 72100 <86 <30 <150 <120 720 54 940 <70 <16 <16 <200 <130
Plastic sheet
1554_D5 ‘West Pacific Ocean o PE 428 <86 20 <150 <120 3500 74 11,000 <70 <16 <16 <200 <130
1555.D3 West Pacific Ocean 0 e 80 38 300 15 3900 310 480000000 69 4700 <10 <16 <16 <200 <130
Clothes
1554 D2-1  West Pacific Ocean 21 Nylon 230 2500 <86 360 600 <120 3300 <16 1600 <70 <16 <16 <200 <130
1554 D2-2  West Pacific Ocean 39 PES 290 3100 <86 440 4200 <120 1700 63 630 <70 330 43 <200 <130
1553 D2 ‘West Pacific Ocean 55 PES 260 3800 <86 660 36000 410 2500 35 250 <70 42000 9300 <200 <130
Rope
1553_D3 West Pacific Ocean 12 PE 170 3100 <86 470 560 <120 400 <16 130 <70 <16 <16 <200 <130
1558 D5 Sagami Bay 7 PP 130 2100 <86 520 870 <120 800 <16 230 <70 <16 <16 <200 <130
Can
1554 D1 West Pacific Ocean [ Inside: Epoxy Resin 90 <60 <86 16 180 <120 280 <16 130 <70 <16 <16 <200 <130

Qutside: Poly(triethyleneglycol isophthalate)
1558 D4 Sagami Bay ] Inside: Epoxy Resin 90 <60 <86 <30 <150 <120 <90 <16 18 <70 <16 <16 <200 <130
Outside: Poly(2.2-dimethyl-1,3-propanediol
isophthalate)
PE: Polyethylens, PVC: Polyvinyl chioride, PP: PET: PES: Polyester.
DMP: Dimethyl Phthalate; DEP: Diethyl phthalate; DAP: Diallyl phthalate: DiBP; Diisobutyl phthalate; DBP: Dibutyl phthalate; BBP: Benzyl butyl phthalate; DEHP: Bis(2-ethylhexyl) phthalate: BHT: Butylated hydroxytoluene; 1,35-TCB: 1,3,5-

i 1.2.4-TCB: 1.2.4-tric : 1.2.3-TCB: 1.2.3-tri - TPhP: Triphenyl phosphate; EHDP: 2-ethylhexyl diphenyl phosphate; DOA: Dioctyl adipate.

tr
* IN: Inside, OUT: Outside.
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Researchers in Thailand (Tables in the next page) had a small meeting on 16 Nov, 2020
to confirm possible collaboration with researchers on the Japan side. The agenda of the
meeting is below.

1. Objectives:

1. To introduce the projects and project members

2. To inform and clarify on the project rules and protocols for Thai sites and Thai participants

3. To describe overall proposed research in the project

4. To discuss among researchers in each group on the details of research that will be

conducted under this project

N

. Accomplishments:

1. Thai researchers understand about the overall project activities and what benefits Thailand
and Thai researchers will have under this project

2. Thai researchers learn about research details that Japanese site proposed

3. Thairesearchers in each group proposed some additional activities that can help the project
to be more completed and suited with the need of the Thailand government organizations

3. Schedule of the meeting:

0900-0930 Introduction of the project and project members

0930-1100 Project rules and protocols for Thai site and Thai participants

1100-1200 Overall proposed research in the project

12.00-1300 Lunch

13.00-1600 Discussion on the details of each research area that will be conducted under

this project
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BEECHISIZE > THUADSNT WS 75 AYDHTIE, BELIREDAIEERIZFIEL, FUIE>T
WHRAERE NG, TIATE2LELTHUADS-H121F,. ZOFRBOYHEKME 2T 5 Z & BB ERART
HD, GLiftlE, 77 ATEROBEE, HE, BAFOYMHEO ABAIREIE LTINS, TOkD, 77X
STARDRFOMNE & M HER T 57201213, BIIC X > THEONBBRINT X 2H U AR BENH L, KRif
TR T (PR A3E) 12, BRITF — X DR E RGO T 2 FEZFEF L. ETF—X~NIEHZT> TV,
AWFZED BIE, FFEHEARE IC L > TR I N AEEZRIBHURAD T I A dD R Y 7 MEELTO KB ERR
WF— RIS, B RE2B8328ThH5,

2 REFTOMRER

AT, HRIZ & o THFE I N T — X DBRN N H%Z HEHIZ 0879 % small-shuffle surrogate (SSS) ¥ [1]
., BT IATKEICLET DT I AXELIMOERT — XEIEAT 5, 22k, 77 XBLDORMDEY
EHIOHEL, BoNFEROYMENERAZHMULLE S, TIATHRDO LD FEVERIZORIT TV HDTH 5,
ZDSSS kK, TRz - BN ML Y R H o722 LTH, TOT—RIZET NGNS A 2 2824
BEBENGFEETENE I DI DVWTHREITD 2R TE S, REELIEFEE T 5 E end-plate biasing FERT
BIRINEZTIAREEL TIAREMNT —REHWT, 2200 % 7o7z, 1 Dk, TIAYEELTIATE
AL DN & R 745 4E (high frequency coupling) FEIET 20 E S MIZDOWTHE L 72, DR, FHINELE K
WEZBLEWEED, TIRAYEEL TSI ATEMOMICIE, @AKBHKANWRERI N, B 121, T XAE
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