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1. OMZ2tAEl| Ho| U He

7. wAEeAE ] Aol

‘]l Z2AE (Microplastics) 0]2h= 80+ 20049 ¥9=+9] Thompson 752 A
oA A AREH Ao mietHET) 12) FAIESIA] Thompson W4E tiFE9] Z2t
AElo] BESE7] ol eH, 24 T o3 A nlAlEetAEo] S E o=
FUEATAL ScienceA[o] THSIAT. T2y s EHS FR3AY 2R0A TAH
= ‘Z2kAH 1hH(Plastic fragments) F= ‘BAF7|(Debris) o tiet W82 1970\ H
FE AT =20l AFEoIgT13)

HAEetAE 9] 70 TS Z7t FAF O R A =0ld A2 ul= NOAA(National
Oceanic and Atmospheric Administration)”} 20089l 7RZ|st s v SetAE Q]
Y G ATl Bt A FFEoITh1 7SS A-82](Pragmatic) HOIA
PAESAE Y At A7) 7ES YR SmE Fok= o FYsigirh15) X dvtEos
olsistiL Q= mAIETAE ] 7| ERE ofet Atk TPy AR A0 A= Tm VTS
|l EZgtAE (Microplastics) 22 551 1m o)A Sm w9t Z7|= HAZSeRAE

12) Thompson et al.(2004).

13) GESAMP(2015).

14) GESAMP(2015).

15) GESAMP(2016); UNEP(2017); 7+ 21(2018).

16) Andrady(2011); Browne et al.(2011); Lambert et al.(2014).
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(Mesoplastics) 2.2 A7 Hallof Shrial 43}, v EtAE Y] 7] 7150 thet =9+
AL JloH, @A sked] 7IE2 AHsolks AP vkl dE T3t viNlEE)
AE9] 710 et SRRt Hel= AN vt L, vAlERAE T Ui S TtAE 9] H Y
TEE 295117 A8 AF18)0A= 0.1m(100m)E, GESAMP(2015)19914 = 1mE,
SAPEA(2019)9lA41= 0.1im 22 1im(1,000 m)E okt 71502 Ajbstar Qlet. wlAlEetA
glx} % OECD WPBWE(Working Party on Biodiversity, Water and Ecosystems)
9] oA EAA+= 0.1im 19 Yi=ZetAE (Nanoplastics) TS O|MEetAE| 3+
Hoha sHQleh20) §H, (19 2-1)2 HiTtollA] WAEs ESAE 287|(Debris T
Litte) & YAt 271& 73 A 0=, YeEHAH9) V&S L VPR nESA g
T-ESHL QU o]F7] wiwol At mAlERkAE Y] 27] MAE olEA AslaL, 4
g 5 od 2719 Al B2 ATAE ARS=Hol w2t At 24 22 4 Qi
ol A+ 2t AT S ARE A¥Eor vusks Ao] £7ksT B9 B

w34 I e EF

7o) w25 Yol W4 FAol et mSeAS S BE 4 ok 1HPrimary)
njAiE kATl A SOl B B gl FBEh AQH, AR, Kok, SE Sef
AFGEl to]z |27} SfEEAQl dAjole} 23KSecondary) WAIEERAES 7| Set
28 AEo] B4 FoN4 e HepHoR ALY BaElo] e 9AE Bak 1

oz A5} Eolo], @4 £ So] nhzslo] wAlsH: nlAEekaTo] ik 13} mlgjEe
A8L 1 wok} 2717 QST At vlaA Wesh] o] P S uiE ool
X8 wm, 23} nASekaTe 87 Sl Bak48 Sl o8] Baslel w277t
UotA] 9 HHoQe] e n A ot Wl welz S jcigrt2y

(N
uH

17) German Environment Agency(2017), p.10.
18) Klaine et al.(2012); Koelmasn et al.(2015).
19) GESAMP(2015), p.14.
20) OECD WPBWE(2019).
21) HHERA 9J(2018), p.20.
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10°%m 10%m 107m 107%m 10%n E
— e ]
{
nano * micro meso macro mega :
Tum Bmm 2 Hem m i
{
!
. {
while, dolphin |
sea lion, turtle, bird {
» |
{

whale, dolphin
sea lion, turtla |
bird q
< » |
fish :
+ > 1

Invertebrates, other filter feeders

A& GESAMP(2015): A7+ 21(2018), p.12004 A UL
(a3 2-1) HICOA L7El= S2tAE M2|7] 37|
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U 540 BHAO| DR OMZAAY Y3 O
A7t A3E&e MR (O 2-2)= ST
HAFoNAM vHESRAEO] oA AL ol sk S HERd
otk (¥ 2-3)2 =% ole< YEhd I3eor, uftt =S

o FYEe e E

S [l Little information; low confidence

[lsome information; moderate confidence

[l viost information; good confidence

Model I: Microplastics Sources, Transport & Fate in the U

Wastewater

Waste

Landfill | [ Product use | [ Agricultural | | - Plastic Pellets Effiuents
Leachate & Wear Plastics + Litter & lllegal * Municipal
Dumping *+ Industrial

Sources:

+ Industrial

- Food Waste/ Compost
Processes: 5 i . . . Biodegradation,
AL Flow, Transport & Deposition Physical & Chemical Degradation Biotramsformation

Environmental Occurrence & Fate:
AIR
SOILS WETLANDS FRESHWATERS COASTAL MARINE WATERS
WETLANDS/ fseaice)
LIMNETIC
/ SURFACE
TERRESTRIAL IE;;E:TT:;L SEAWATERS
ORGANISMS FRESHWATER T WATER COLUMN
ORGANISMS. — DEEP SEAWATER Wil MARINE
SNOW
FRESHWATER SEDIMENTS o]
ESTUARINE MARINE
ORGANISMS ORGANISMS

SEDIMENT ORGANISMS
ESTUARINE & MARINE SEDIMENTS
SEDIMENT ORGANISMS

GROUNDWATER

k& USEPA(2017), p.11.
(38 2-2) 0= W OME24AE T 2 0|5



M2y =2E0Mel DMZtAE

/ Alr
E—g% I
— r‘ v
l;ﬂD:s:uclure ) (" Surface
{ s & Spaces) " L. Water
(Eas =
Agriculture ﬁ
Domestic & T
Industry Sea |
Ocean
| (::lc} ey ° .
—
Drinking
Water Wik

Z+&: Venghaus and Barienbruch(2017): 353 £1(2018)°14 AL

(O3 2-3) SEZ0MQ| DIMSAE |E & 0I5 8=

o gl mE 25

TAESAES E50hs B OE 7152 FHO UE Aotk 54 &= fls) v
A Lol Ayl 1A} mAlERkAE T 2] 22F vNESAES T Ego] wie- sl
uebdt}t, 37| Fragment, Fiber/line, Pellet, Film 50% 7% 4 Qloy, o] E3t
SAH R FUH FEi7E f17lol A FH E77F sttt Fragment= ©HHsh
E&5IESH BolH, Fiber/line2 91 A4 22 Z4lolth. Pellet2 wstil Ug

EFIEgolH, EAE AlES 7ok $1gt AR A(Preproduction) FEoIth. Film
5 AEY gh2 T HYo] STAEE 8=t (U8 2-4+ gl edo] 3
TFolA HEE vAERIAE Y Tt 252 F9T Aol

flo dor Kl
o

ifiz)

ot
r2
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a. Fragment(ZZ}, =HH)

c. Pellet(®=))
A7 $%97 9(2017). pp.21-22.

(2 2-4) CtoFst DQkO| O|M|ISZ2tAEl(Fragment, Fiber, Pellet)
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e. Sphere(#)

b L Y4 k!
f. 1 QEIQQE =7} WwrAEH)
A= 97 2(2017), pp.21-22.
(J& 2-5) CteFst BQko| O|MIE2tAE!(Film, Sphere, 1 2I)
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Koelmans el al.(2019) Tt YetollA] 40t 580l 2 vAlEstAEe &
A%t 55719] 225 A= 9] F(Data quality) THOIA A5kl B7IsHAH. (L
2-6)2 7 Aol HAE vAIESAE Y] FHIE HeE B Zloth 14719 4
B5 & 7124 &AHE Fragment, Fiber, Film, Foam, Pelleto] 7} W2 9=Loj|A]
A A

)

(]

&

8

&

frequency

20 +

10 +

A& Koelmans et al.(2019), p.418.

(1 2-6) SEHON HET DIMBAAL HYO| HIZ(FLQ A7 567H)

1) Ejol M2 22 gk O)= MIZIAIATIE At
Sutton et al.(2016) ul= A& EL]o}] MIEHAATTHSan Francisco Bay) 2.2 Hi

S5 oh A 87140 Aot MEHAATRE 27] AHolA AT A #422]
UAERAE S BASIRAL, T AYE SFEIQR017)01A (L8 2-7)3 2ol =Sttt

22) AAo]: microplastics AND (bottle OR surface OR tap OR wastewater OR groundwater), 2018
8A7HA] A Fstglon, dig AtolA A AF 3ot Am AT A7HS e E T



Mg SeE0MQ DIMZ2tAE 24 Y | 15

st Aol A= Fiber BE7F 80%F AFAI5H 71 wol BaE| ]It Ioh&2
2E Fragment(17%), Film(2%), Foam(1%)2} Pellet(0%)°] &= At A4 £49]
B HAIESAE Skt M= 0.125meAt A ES EA01M = 0.355m AlE ARESH
3, 1 A3}t FragmentZt Agto] 77k2 55%2 HJHEE I OH, Fiber(27%), Film(8%)Zt
Foam(8%), Pellet(2%)2] =22 UElsITt.

Figure 4.

Percent (o
contribution by (%) — — (FRAGMENT|
= e ()
for waslewater ——

and Bay surface ‘ PELLET
water (Sutton et 0%

al. 2016).

PARTICLES IN FIBER
WASTEWATER %

PARTICLES IN BAY
SURFACE WATER

FIBER
80%

PELLET /
2%

Z: RS 0.125m, ABSE 0355mY A AGIAGOH, Helrl SR $14S thoR,
NESE Mg azne] 2] A4S o BAR AnE ) ek,

w—x

A& SFEI(2017), p.10.
(O8 2-7) OMS2AAE 2t 21

ot (1" 2-5)= AR A7 Aao] - 57 glo] Uehd £ vl&=E, 3o ozt
uqEetAE HoFo] HIEL 24 YERdt Central San Francisco Bay2] %
Fiber(48%), Fragment(34%), Foam(5%), Film(1%)2} Pellet(1%)] <2, Southern
San Francisco Bay9 7% Fragment(60%), Fiber(22%), Foam(9%), Film(7%)2};
Pellet(2%)2] 402 BT JCHE 2-1 ZAXR). A2 22 Fiber?} Fragmentd] & H]
0] 7H} EoH, AR9] 40 uet 254 A= AoE wE
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(B 2-1) MEBNATE X4 DMBAAL 24 21

e - 27 % of
Yu < 0.355-0.999mm | 1.000~4.749m > 4.75m Total
) Fragment 68,000 35,000 2,100 34%
3 Pellet 3,100 970 0 1%
@ Fiber 80,000 67.000 1,200 48%
- Film 8,200 22,000 3,500 1%
é, Foam 2,300 12,000 460 5%
3 | Total Count/kt 160,000 140,000 7,200

g % of Total 53% 45% 2%

‘é’ Fragment 450,000 150,000 5,400 60%
3 Pellet 17,000 2,500 0 2%
o Fiber 140,000 86,000 2,800 22%
; Film 25,000 37,000 6,700 7%
5 Foam 35,000 52,000 2300 9%
8 | Total Count/ 670,000 330,000 17,000

£ | % of Total 66% 32% 2%

Z}&: Sutton et al.(2016), p.233.

2) RO M2 22 348k ot S Al

oA FHSE LY oS 2)(2017)7F oF- H=A 2 97f4xet 5HH 37) A1
oA TNEEEAE R4 3R v Utk ST AtollAle mAIEEAE Y] B Fiber,
Bead, Fragment?} Sheet?] 4712 E5513t}. A2|9] Algof|A+= Fragment”} 52%
2 7P 92 BEE YERSlL, Fiber(39%), Sheet(7%), Bead(2%)2] =22 &=
T}, Fiber7t 80%% ¥53] ¥ EXE Yepl META AT -9 th2 7] Fragment
9} Fiber7} v]wA H]&514] o] #a=|Qith o W o7 A7l vy Warl 9lou,
7} Aol B4l w72 Hlgo] thEA Uehde 22 & 4 ok s 370 AFelA
et 404 Fragment®] X Hl&o] A& g 7P #3ton, 7|71 AXHA
Fiber®] #37} § #oHA7|& ok 43S EAUTHE 2-2 IX).
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(& 2-2) &40l DMZAAE 24 21

37| & E AP
ilt% DoF 100~300¢m 300m~1mm 1~5mm

3 6 od 3 63 od K= 6 k=
Fragment | 62.5% | 100% | 96.8% | 73.0% | 63.8% | 52.4% | 12.0% | 45.0% | 77.4%
Fiber 37.5% | 0% 3.2% | 26.0% | 27.5% | 33.8% | 84.0% | 55.0% | 13.6%

A Bead 0% 0% 0% 0% | 29% | 4.6% | 0% 0% | 4.5%
Sheet 0% 0% 0% | 1.0% | 58% | 9.2% | 4.0% | 0% | 4.5%
Fragment | 80.0% | 36.4% | 50.0% | 60.7% | 61.9% | 16.9% | 37.9% | 75.0% | 14.3%
Fiber | 20.0% | 0% 0% | 34.8% | 30.2% | 69.3% | 58.7% | 25.0% | 75.0%

° Bead 0% 0% 0% 0% | 1.6% | 1.5% | 3.4% | 0% | 3.6%
Sheet 0% | 63.6% | 50.0% | 4.5% | 6.3% | 12.3% | 0% 0% | 7.1%
Fragment | 100% | 100% | 94.8% | 54.5% | 52.3% | 81.0% | 70.0% | 72.8% | 87.8%
Fiber 0% 0% | 5.2% | 33.3% | 41.5% | 15.5% | 30.0% | 22.7% | 9.8%

¢ Bead 0% 0% 0% 0% 0% 1.0% 0% 0% 0%
Sheet 0% 0% 0% |12.1% | 6.2% | 2.5% | 0% | 4.5% | 2.4%

A7 o|AqE 9)(2017), p.27.

3) SEfO| 2 2T sig): o2 Li=2E Al
o — L= o 1O O

Eo et al.(2019)2 Y67 AFEF), ST, T2 skF4ho] B3} E[-E
EEsh Yl vAESAE S 20179 B9t F 4312, 59, 84, 109) RARIGH. &
43] 2AL A3t B3 F 7P B2 T nAESAE 2929370/, REHAL +83)

of ARollA Yebgor M1 sk 5179 4,76071/m(EEHAL £5,242)F YERT

ol Usd B3 F9 uMEeaE Exvt b A-okRe] 2HA fiXof wEt ufe-
Aolstths AFE omgitt. 121 29 RAIA] HIL B R4, 5YolE S5l
A, 8ol shrollA, 18]ar 10¥ols SR Uit AFErh= 5 okRollA nAlEzt
28 5hrh =90t ES 899 WAIEEAY Fles AR 16770/, BEHAL £1,795),
52,2337/, EFHAF £1,060), 3F7(4,76071/m, BEEEA}F +5,242)2 HAHo] F
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43]9] ZAL SOl A FE7t 7FE =30t o] ATellA FTIR 8H< ol-8sto] & 7,466719]
nAESAE O] FElE A5, 30719 &9 S/ 2AREGICeH o] & EFX
Be(Polypropylene)o] 7F¥ W2 H&(41.8%)S AA|3IYct k2 ETjoAH 2
(Polyester, 23.1%), Z&]o€d(Polyethylene, 9.4%), Z&]ov]=(Polyamide, 5.8%), &
Y AE|H(Polystyrene, 2.1%) 52= YEFRT Ly E&&E0] EAjsks nNEStAE
Fejo] vl ZZZ I (Polypropylene, 24.8%), Z&]oE€#(Polyethylene, 7.0%),
ZZ| o AHZ(Polyester, 5.5%), Z2H]d&Zat0]=(Poly-vinyl chloride, 5.4%) 52| &
A& FARE] o] E237} HwshH 7P B 5] EYn2gile AQlstal vk nAlEet
28 FHIO| Hl&o] EAchs A0 YT ESE H|S0] 2 EFjon|t FH 9| vAlE

gl EagRtE HAB0A Bt &7 ASE

b

2. DIMIZEtAES Mz ®F, HX2| X HE U

7h uAIESRAE Y AR AF 8

OESHAE 74 Q16 AJolut Bith 5olA AleE A5 dof] 2 ARSEE e
Manta trawl, Plankton net, BZ 5 ThJsltt. 7, 3, vlthe] A E4E FE =
7% Manta trawl& AR8-5HH,23) Mesh sizex= 100un,24 330um,25) 333um26) 5-& AR83t
ul=k GG 7] (NOAA: National Oceanic and Atmospheric Administration)2] 3
PN BAIETAE B4 w2704 333mE AR HE Qlom, thREe] nAIE
A ALolA olet DAY o|Ht; A2 F7|E ARSIt Ade] WReE AR de

U Aol I BL A29E AT

flo

o

23) ol8lid, -84(2017b).

24) Cable et al.(2017); Vermaire et al.(2017).

25) Mani et al.(2015); Baldwin et al.(2016); Anderson et al.(2017); Su et al.(2018).
26) Erikson et al.(2013); Mason et al.(2016); Hendrickson et al.(2018).

27) NOAA(2015), p.1.

28) Mason et al.(2016); Mintenig et al.(2017); Ziajahromi et al.(2017).

29) Browne et al.(2011); Carr et al.(2016); Dyachenko et al.(2017); Lares et al.(2018).
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44

= 9=0 aelslATEke] HIR A| &5t

E'.I_

3 AR
A& (Jr) o= 9](2010), 06 (%) A 2.

(J3 2-8) A= ZHF0| AFBEl= Manta trawl

HAIEERAE EAE 915 AR AFolA 7P F806HA 1efd M AR RS SR
Sk Zloleh Alm AH] 9w, AlR9] ol wet nAlEetAE A At @AjolA o2
Al Yeh7] wiiol] AlR9] /0] nhet duk W 9 (S A1551A AAstolof gtk

201749 USEPAQ] mAIESAY Ha7h YaE30004 A Al Fo0d o= ofdet
Zo] Hstgich

- AR BAA dRge FET - e W

- A Al "E] T2 233G o83t ojnt o

- HiFed 1EE A3t HAT g AREY € A¥A) ol

- A% I F AR 29 Haslel] g A W A

ok B AR BAY e T nliEekate Bas] 1) ARe] A
3ol BRI}, AA HYL 53] AT, AL & o]FoHo} B BHoIA AR
S G5 4 N U ARE B 5 Uk AHe] Bl AR, 415t ol
k. AERE AR F UIF0] 2 BARH DY vFo] M uASAEE B

30) USEPA(2017), p.8.
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Sh shAolth, Alshe 4L, 797] 5 AM8Sl] A7 F 7128 AR Tt

53] o] Aol FaH|, F71=0] A= AA=HA b= 47 FTIR &4 Al of#e2

(b) A=K H0.) % EH

F (29 3% oHAE vHEEaE AARE A8 FEAAE 2SR, NIER ¥ A 9 A9
g () AR #Y & (3D oS 21(2016).

(ad 2-9) TR MBE= YY

20174 USEPAS] wAlSelAg 9i=430004 xje) A] 201a 42 oo o] B
shoict.

- chope Bl mlAEekAY BE B

- EekaE B4 A 7lE

- A3t g% o]&(matrix and spikes)

31) USEPA(2017), p.8.
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- QA/QC(Quality Assurance/Quality Control)S el A <] 7i7Let YRH Tt Ak
A&} H|SRE AJ7F B9t S0 e YA AR

- Individual 2 homogenized/pooled Al& AR

o uAEetaEY A2 B

A ol& AR-AHHQl BAE fle FE EFHI TED GC/MS(Thermo
Extraction & Desorption Gas Chromatograph/Mass Spectrometer)H-< ©0]-&sal
Ut 2 vAESAE O] B4 iR 3?1 FTIRC|Y Raman®& AMESHL Qi
FTIR A4S 374 E3et vA2 vt B2 thA] ATR(Attenuated Total
Reflectance)d, JRHAL & HHEAL EARH O & U=, thF-E ATR™C] s =A1HTh
o] WHE A7} &2 Zlo] AROIA|T 5ot o] Alm jEg AV} Bkl vl&lEE;
AH Tt 2 ARE ZAT e AlZte] Bol 485 Zo] glolth 22 71&9]
g2 ATRYS Bs HET o e 44l /= Sl=d, Fahgo] 11 tijteltt.
o] E4 W2 A& oX& Fslo] o|uA| = ghEo] #A5k= o E B Fo] B2

oJukAl

T GC/MS2 243tz oz, YAt A7]eh Adaglo] 24T o Sltk= 3ol 3lo,
My 271, B9 52 & & e o] &3olth32)
2017'd USEPAS] tMIERtAE 833004 24 A] oI 2 offie} o] Harsoirt.
- nAEStAE ] et gto]H e E|(Library) (74 Hk A1)
- B4 A o 99l 48 9 A

- nEetAEY P B A1

32) Diimichen et al.(2015).
33) USEPA(2017), p.8.
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Mass Spectrometer

I

I

I

|

(@)
O

- I

I

I

|

|

|
|
|
|
|
|
18 Mass I
|
|
|
|
|

spectrometer
. detector
S:S'Nz H, packed or
vee open tubular
(capillary)
Lo
(2) GC/MS

IR Sample
source

Incident IR H
light i

Detector

== )

Absorption

source

_—

beamsplitter detector

| |-

sample

fixed Ml
mirror .

movable s

mirror X

Michelson interferometer

(b) FTIR

AF&: (a) Wikipedia, “Gas Chromatography-Mass Spectrometry”, AA<: 2019.5.23. 18-S &85}
AZ} A4; (b) Youtube(2019.5.15), “FTIR Basics — Principles of Infrared Spectroscopy”, ZAY:

2019.5.23.

(O3 2-10) 84 =40 ML= Y

% Transmatance

Freshwater (PP & sample)

A& A4l 2(2019), p.37.

(T 2-11) G4 RO DMBIAAE 24 AMES

3. DIMIS=tAE 2Y Wi HEEs)

7t BA W) £33 w7

&'e?sﬁ
i
[4

} wi i
v

T
g

T
g

O s

2 9 e
N e

5 [
4 | g P ER
i = £ = w0

Freshwater (total Spectrum)

H|

UAERAE S T 2717F oS- AL Alg el &7 EAIsks 39T B71 dieel 4
HHol wel 12 23 34 2R ¢ ol Bt vied, AR, 37, BY 9 AR
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S0 ujet B4 7 A7} 19 Tkt BA Sl Ano] £Ash] e
AZSP stk Stk ARl 13 ARge] thEy] v AR e BA $4e
AF83HI, o] W] ¢ 7k B} ofele AHolth. A F4 Sulo]A olo 2
7 AdEhe e v, US4 Yol mrt o] 9 A= A4S el
apio) Ezeh T3o] AFe Ao wor

Z rlo
Cea)
i

!

H 2-3) DIMS2AE E 2 24 Uy JHMof st Het

AESAE A E 24 P2 7ol Basit o2 JiA Al 53] $835HA areEoiofr &
Algtoltt:
1. AdES e MED HHZ JAls] 714 shof gt
2. 8E B4 9 JA 271(8E, mesh 3710l whet A E2)0l ot A &2 A4 sHof gt
tAERAEY] s A YRR SE3 &3S gHof gith
3. AR 9 B4 oA ERtAE AE ARHS-E AYShor gtk B2 kAl ARl A ARl
gt JEE 7|Asfof gt
4. B4 B F 2FE WA/ Sl ARG 7171E2 SRTE AlFsoF gtk
5. QA 9 AAY AL S1E AE7PL AIFSHAY, AE7PL ofd B AEEY Aue} A
H2E &9 AE5 IHS AZ F Algsfof gt
6. HERG AR AS, AT W 52 FUEHAS B9l EH FFolU IR Bl nA = JF
o sl ZAsfioF gt
7. AR YR EZ¥E FRSE AlFS] 9= PAS)oF gith
8. IE ARt laminar-flow & 82 clean air AZ4A0]A thE Ao} i},
9. 9 52 EA J4EF 4 3 IRAR AFS $ofsto] B4 I F 0¥
BAstu AghE BAgsfof gt
10. 28H(digestion), Yeie] 9 ofz} 2 5 P2 S4-E A5l ol Fdthat-e Akgstofof 5
11. B 83t 3¢ 48 gL FFofof gict. 3842 FS A2 EDQsitt. AT §71& 5%
7b =oF A E 89 T A o7t 2 4 ol AS ARS B2 oF- {4 AlE= st
12. AA A5l i sty s &9 gl S AAof gt
13. B4 2 91 oA 24 A= 74/l 52 FA/LY] D= veghdof gt 3719 X4t
I} Hgk A 7Rt B9 B EIF ERSfof jith oleh 22 Alm= floid WU Al 283
4= Slth
14. #2349 AP 9 24 3o] AgE|ojof sk, A& B/ wet Whie] ohE 4= Sith. A&
E0l, EY AlE, S5 AR 9 385 AlEs BF 9ie] e 5= vk Uit 22 7180 =
244 997} o

o
olN
=

i

k& WHO(2019), p.155 A2 |49,
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Koelmans et al.(2019)& &, &85 2 #H4 & vAEtA8S 243 5097 719
APAFE 971l FEofl disto] Bkt s B7F ¥ Hermsen et al.(2018)°]
Biota Al&9] PIAIESAES H5) /R A5 F52 AT 115 o 5 BFE
HEshe AQATe 4709] Bt ed, YA 4671 A= Hol= 174 o] ¥
THEAZ|A] Z5hit. o Ate A7-9] AE9 vl s fls) A 9 24 e 71
o IaAo] U= FESIATE WHOQR019)= Al A=, E2iH APd, A4 &4, 712

St 3714 9 FIHRH(Positive control) 5 7i4o] Bast tifoz Fkt

—_
ol
2

. FA S3KHISO)

ISO(International Organization for Standardization)°lA && ZTZAE7} 20184
44 180l 2pE|QloH, o]F off] IS AA 20199 94 0¥l 2F BAE Hrotal
104 8947 H 853t A5 4 FRE 39 T 75 Wt Stk

g EAolE Bol9] Ao, ESAE &8, WA, ol FEY P4 T
ST, 53] nAlEetAE e AR 9 24 ol dieh Wil ZetEo] Itk 1d 2-11
Zx).

AolM = HAIEREAE EARS f1%E A7 XY=L ok eyl I
Sk B F UAIERAE AR EEKS) VAT v A7) 20199 @A) 8 Solh

©
=

©
rok
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A
ISO
v

ISO/PRFTR 21960

Plastics — Environmental aspects — State of
knowledge and methodologies

GENERAL INFORMATION ©

Status : @ Under development
Edition : 1 Number of pages: 41
Technical Committee : 1ISO/TC 61/SC 14 Environmental aspects

ICS : 13.020.01 Envirenment and environmental protection in
general | 83.080.01 Plastics in general

LIFE CYCLE

A standard is reviewed every 5 years

00 10 20 30 40 50.20 Approval ~ 60 90 95

50.00 R
Final text received or FDIS
registered for formal

REVISIONS / CORRIGENDA CrFRIerT]

50.20 08
Now under development Proof sent to secretariat or
® ISO/PRF TR 21960 FDIS ballot initiated: 8 weeks

50.60
Close of veting. Proof
returned by secretariat

A+ 1SO, “ISO/PRF TR 219607, AXY: 2019.10.14.

(a8 2-12) 1SOQ| & TZ=HE
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ISO/NP TR 21960: The document ; BAM

= Terms and definitions
= Applications of plastic materials

= Occurrence of plastics in environment
(water, sediments, sludge, soil, air, biota)

= Testing methods with focus microplastics
(sampling, sampling preparation, analysis)

= Entry pathways, environmental assessment

Z&: Ulrike(2018), p.18.
(O 2-13) OME2AE BZESH Y W ISO 2E K=

4. AAME R &Z

g2 Sy F&, 3719k mefo] mie- tfetRg dEEQl e AlA 7
W 8ol ot} 5 FFHE= v IEZ (Micropollutant) A7l gt BIAE
P

ot ulAlETtAE Q] g%t 543 59(Behaviour) 2= Q18] LRHHQL mlA2.H

uSeAE e A, AXeieh B4 e topsh, obd EESHE BAMe EAs
H7F AL, We) Hol2 o1 £ 71

ol
-
ON

2EH0)L or] e dd Am F4E A td AlrY 542 UYE = e

=
24 39 49 I0E S i o] et

34) German Environment Agency(2018), p.9.
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L ) ¥ ¥ ¥
Shore | Sublittoral Water column Surface
Grid || Buk | |Grab |[Corer Pump| [Batch Sample| | Sampling Net[[Fiiter Cascado
l L.k
( T—1 Volume reduction
Filtration
Y Y
Volume recuction Y y
Sieving || Elutraton |D|slmﬂbno1nuuraldml
| Chemical || Enzymatic |
|

Separation

£
O
n'lll
=1

metric identification

Py-GC/MS | | TDS-GCIMS

A&: Klein et al.(2018), p.53.
(O 2-14) 2M 718 MY L025(0f)
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&0l 0IXl= OS2t

=230 0jx|= DMS=tAE] B

2 ol A ujEerAEo]
R RERECE L

o}, 5k ape] el ol Sleld BS SAHET ok, ATRAES Bate] o W T
oA HAEErAE S e TPAAN T Qo] Bt HEs s

1. OMS2AE0] SE+

P Y7HA] The Guardian3®2 F8 =719 55 15971 AlRE

ehago] AEE|girhy BESIArkaY 3-1 % of
2519 A4 A8l ol s Jere Foe elte

2ARE A,
) E!

(2F 83%)°lA mlAlE

EetAg I 72 o]EZo] 4
FAEE The Guardiano] HE3SH x| 271
Aol 8 et A4S tife= “EHX/\}‘— /\]XLO}J—%)

skt 37

3% AezAle] MR et 247 4 Aes

8 TRV DAL, S5 414 020 G117 H35IIE 50 4
Beprge Fas

1S 292 AAsta 2R 23,

35) The Guardian(2017.9.6), “Plastic Fibres Found in Tap Water around the World, Study Reveals

oAl

AU 2019.2.27.
36) 4R HEAE(2017.9.7).
37) AR TR (2017.11.24).
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Ty 2 A RAE oulshs AARES TR AT WA HIE 2 FEolRRE A4
9] FEEA vAIESAE] AEHUTE 23 1L A7 7M=L Uﬂ—or =t
A oA MY & AFEE RES Bt HAIETAEY A W £ JFS
3] wiAlsl7] ojPrh= Aolth. £ o] FA sl EE SAHCR U]"\ﬂ%f'}i‘g.f’f]
Aot HE Wilo] Aolgiorng, 1 EAZAI} Ads] B FEo] Qi 1=y
| EAE9l Yafido] Q= ZH(Non-existing risk)o] ofyzt Walsia] 4o H
(Unknown risk)= StEA] FHEsoF 51, A fonly 5= wefslr] 913k 71 A

2A9t 94 977} Basth

EEEEl 45
of tap water
LS LY samples contained

plastic fibres
B2 & A
EEEER
4.8

!
\\ Average number
of fibres per 500ml
A& The Guardian(2017.9.6), HAY: 2019.2.27.

a8 3-1) &%= Mz 3 DMELAE FEE

Harrison et al.(2018)2 Y& APA138)9] A5 FAZ 385 5 tAESAEHY
FH| v|¥E(Pseudomonas, Arcobacter, Aeromonas, Zymophilus, Aquabacterium

38) Kalmbach et al.(2000); McCormick et al.(2014).
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$)9] 2ol $3 % AT 5 glod g HaBe] g AEetAEolE )R]
-

o 84 SRR S

WHOQ019)E 88 % nASeAE e 243 o7 A72 BAs9H9 1 A7S
oA BAISEAE B WOl 071/Lo1A 10,00071/LACH, BRGEE A5l5g 4o
B 28014 o 0.00L/LoIZom, Ao 1000/LEe), AAA0 AsHr o

AEZAE L] Qo2 RE HARE Z& & 4 3tk o] BiA= 385 5 vAE
2B ke Y J¥E BrIdvhe Ate v 8olthe A Ao, ERkAE &2
o] FRe I SAHEIE &1 HIF)ol AFRAIA wle 583 QA*HDetermining
factor)2fal 713t} TR BAao] A%, B4 YT e EAY 24tk 1A
oA mAlEERAE] WY 52 FYEtE IR SA7F AL Bl gtk WHO(2019)
+ oF] S&¢ oH4 o] RS, 842 wlAlEEAE o] A vE 4 U=
78 A 3A 37HA, & YA Particles), 2FeFE4(Chemicals), A&E2HBiofilms)40)
O2RE 7[RI & oAl Bk Ui o s 384 SOl EAT  Ue HAEEAE
o e FER N, I A $EAE He- SHistE R o] EalA
oA Arsh= 3714 7118 It Aok EAS ke Aok ot gtk
Ut 0 & =4 YAKParticle)7t 7H= &84 2kl 2Ado]| oAl nAlE=}
AE Ao} =27, A, P2 AR BEL, sekEd 2, 7S Z9e slst
7 S22 HhgA B2 A 2t IR uE 584 39t RSt
uAlEEtAEo] AR wAE FFS Tofst] AsiMe nAlESAE S 214, slet]
27 E4S AFshe Aol Wle- a5t o] HiAE Aojk Ag7HA] &2 HilA7t
7= A7) QAo AHE mAIE A tigt I8k A 9 e gkl 9
ot Qlok. E3 4% ulAEEtAE FR(PS, PE, PET 5)8 o838 54 A7} 9lon,
L AR AR AlREA el L, A9 ATl tigt A= Em A diet A2yt Al
ot U= A AESkL QU o] Hof| itk ZAE 150m =71 olde] mAERAE
< A 712 F 32 AFE 7o) Rrks 4R HaA4De] yigolrt. webA] mio]

1o
o
%
o
2
r

39) WHOY o] BE1A%E Koelmans et al.2019)9 8 W& the QA8s5kaL UL
40) sPetEZL Hi-H(Monomer), A7H|, 18|11 ZEAL Eoksit),
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S

A5 379 SSAEETE olEH A2 W F7] 59| StAE 0] QAo k= HE
7FsAd, 23al Fet AdFol WE QA U As FIol FasiHal & 4 AUtk

o] HiNge EtAH FYHE AES WEs 3HNA AT & U=
(Monomer) PIAESHAEQ] 671 FHIQF 571 FARES] 542 B HF 7 71els
AZSHA] gkl ghe|al Qleh ol ERtAH AlFo] FtEE SEdE § A7H
(Additives)= SeHAEo] AATHO|A 3L, vl 52 AA Wi 2719 nAEHAEH L
= et ofds] SetAE B F2 Y] EAE 4 e Adstal Atk S5
A 712 9EZ(POPs: Persistent Organic Pollutants)S EAFEAE, 279} A&

o) 718 B, 123 AABAY f71ekko] Fio] FAsp| who] nlHSetiEol

E%

E

o

N

o)

i v}

—_
=

+23H= POPs= iAo s W o= ddshal Sl v, 234 os nNESAY
o] A719} F&d sfehede =, 1Al AN )l M= vAERkaE" ] Al

b 5ol wet mAlEetAEo] S POPsY] 984 7T Y2 s & Ak

Az
Agsta gtk o2 385 F AEYBiofims) Sk Aoy o2 B4 AR

o
o4
i
=)
Y
e
ox,
==
(=)
T
iul
rir
B
s
ox,
==
(u=)
2
2
1p
ol
i
el
il
rr
paus
b
1
)
2
39,
fiul

41) EFSA(2016); FAO(2017).
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N
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=]
|

frequency

15 -

10

E R EHF L &\ & @"‘& & .‘ﬁo 394" i o o 5P Q¥ & "" &
(}\r\ \\0 ‘;§ °~F\

Polymer Type
A& Koelmans et al.(2019), p.418.

(33 3-2) SEAMM FEE DIMSE2AE ROl BIE(F H7 6571 § 327H)

WHOE £-8%:0] Qbigsh 4 7)50] Tsto] AAHow AY Qe FA|Foln],

BRS AR7H WHOO| A} 42 9 A1o) $] 710l 488k glons ofw

A Slolks A4 gL # S SIF S WHOTL §8% 391 selss

SIE7h TRt B8] UK, Sk, AEe Suiold QAl] v QRS 4] elcka

B3 A Beiste] ofds| S A, AX L A% W) A% 954

of Pk AT} WS BESHe o)A A W] AFHE Y1olok At B
£8)9] 5120} Qo] H A

o] AAT Aol 3 AL 884 F AETE NS 2
Sfelo] welehs, Agat B2 AW 425 B 0|89 At FR4S s
ANA, A5, wAA Jg aAele ReE oR BXaAE o ek

Sekrge oA SIS A/bSH 497t Bom, B3] PVCY) 49 954 3t

i)

2 WPk 3t A7k Qo 73 siskadol F&=7|= Sk, PESF PP=
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PAHs ¥ PCBs7} & S&H&thal B s v} QIeh42) Li et al. (2018149 E5ol4 FAE
d 5%F0] nAIERIAY 530 HAle YFE A=, PA HAIERIAH Y] E2A1
(Distribution coefficient)7} 7P 2 A2 YT}, T3t el A vlAlEetA
glo] 5z gako] FA3| A4Sk Ao FAMERITE Zubris and Richards(2005)]

w2 A 2eAe) HHst Bge AR 5K vlER Yee e n)aE
2Elo] oF 1547k RRSHAA 499 W o §EEE Ao FAEYL,

2. DMISEHAEI0] =dEH0 O)X[= Fe

U] Aol 2 nNEAES A 771 9= (POPs, PBTs)oll &2t
H31 o]F ofF7F AdFIoHd oAk FRE B3l Al ARt A 2HT
HIE. o] A= vAIESAE A9 FF= AEsIEHE fsiel e =-0]
AESAY 1| S2EGLE W e & Qe IFS Atohe AR osfido] HiE
Asitt. & =2H39] nAlEetAgo] LAEHY] i/ &2 gt E

Redondo-Hasselerharm et al.(2018) 67§&2] AA4 thdFHF5=(Benthic
Macroinvertebrates)g WAL E UAEHAE =Ed 3¢ Uehes J32 A4
THEOIA ZASHT. Aol o & mAlEAE S FAY SR wHHE S AL
(Fragment polystyrene)°].2™ F7|+= 20imollA 500im7} o] &=t EARRF S3te
HAESAEE 2897 =2AX AR, 57 A EE  178E(Lumbriculus
variegatus)2| A 2lof| v|R]= wAEStAE ] FFE Sl Ao HUIEUIT vAER S
B2 g F335E(Benthic Macroinvertebrates)2] &= JEFS t]X|R] &= F O
2 Yeptou, 1708(Gammarus pulex; WAL FrojulsHA| o] Za=3it E
St AIESAE AF Y F2 BEAF 59 HAIERIAE 528 ks ZoR RAH I
2 A7e AN =237 Athe WA= YA SHHR)Ol A4lsks A=

42) Rochman et al.(2013); Ogata et al.(2009).
43) FREZA 5%(Sulfadiazine, Amoxicillin, Tetracycline, Ciprofloxacin, Trimethoprim) & UAEEAE
5%(Polyethylene, Polystyrene, Polypropylene, Polyamide, Polyvinyl chloride).

44) Mato et al.(2001); ¥, 7=H(2014).



34 | 5tH U sA0 23| O|x[= DMZ2tA

O°|
re
-4

n]A vlgEeAEe] flsie] A4 SARE et EAY 2L HAgRRHE 1
o] Uehd 4 9182 AL it
D=7(2017)2 S2HE(Daphnia magna) AR 1A $57t mHSet (B3 2
71 0.201m, £5: PS? PS-COOH)°] k& 1 & S7Hbcka Bushglc. A4 A%
ZQ AL YA 5= 1,2 3, 4, Sig/l, 127 njASetAE HE= 1,5, 10, 20,
30 ng/L, TP = ATHS 48Xl B4 AR Aol H2w U 5T Ing/LY
2 20 TXE Qfgtol WA Aot Ing/L oo AL Ha
oF 339014 e} 85.0%711 2EH=Y 99 Aol Yozl Aow Busll
EPARAY, A3 1R0IREAA0) iS58 D AR Hi130] He
w ot} AQlESA ol U] 318 71 HH g Agfet o] ool
1.0ng/L olAo] 22 A1Qi|%o] WSt AElo] SYuh AlMTH ARIHTL WiE Rl A
o] shiol Al olot fARE Fafo] Lhehd 4 QITHE & 4 g Holtk

of,
o9 _,

(B 3-1) MYUHSAIMO| HiZE &2 7|F

Xy 72 - E
3 XY 7t X Lt X =2 x|

o

2
=

Y& (ng/L) 0.1 o]} 3.0 o3} 3.0 oJs} 3.0 o5t
AR FPIFARAE, AR AP, EHI13,
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SSA0MO MSAAE BIZ Yt
2UHe| B S8

2 AoMs A7 8 =7F H Syt vMERtAE e A 5ok AR
Utk BE 2 A9 FAl= I BE9 nAEAE ] Ao A|ut A&7 R
H(SDGs: Sustainable Development Goals) 53} 72 <A AMof LeRd 39435+
9] nNESAE T AL 5 E40 ZIAA WE-Z FEsilth

1. A7+ |A(UN), OECD, WHO, FAO

7} <1(UN)

UN9| vMEetad o FHE 201590] e 2030 A&7FsS4 242030
Agenda for Sustainable Development)1 9] A|&7FsEAEH(SDGs: Sustainable
Development Goals)2} ¢35 St} 17702] SDGs & SZ3H 12H(R|&7FSE 4H] 2 A&
of mt=H g 7ol vl FAAR] JFS Haskel] Hsl 20309714 SFekEd
9 HE W75 HiES Akl Aol BeElsfoF st SSkAY Ees vAETAE
T olof] ol ARt e Wijte] QFHT ot Ei 14H(RE7Fs3 A AR
9IRt S R YA Ho)ofl whet s #H7lEo] die el A E =0Ea Qirh.45)

20179 B FoKBasel Conventions)} 0o Al= si S2tAE B HNETHAE 24
£ 9% 1E(Open-ended Working Group)ollAl BFR =S 51t olof 20184 99,
45) SAM(2018).

46) ¥ WOBasel Conventions): 19894l SALAATUNEP) T4l ol AR 534 s71%9] 57} 2

ols % Ao Agt FFoz AEZE HHKStockholm Convention)ollA THAIEE 4 77199 £4
(POPs)S EFoIAL vkl goko] B4 7158 $551K] = ¢ SE2ElS fol8dE ERoHA] gl 92,



g, 2y A 3§ 2 71& AYS E9 E5aY 17
TS Faslehal avpd o Hefshy] Ys) vl gof stoA 9] Az SFEUAS ARt
shal ESRAY H7|E9] =7t 7 olsE FAstslal SAISH | {13t HPdEeF REA TS
F9 Ygoz k= Pk A4kt sy ok 20194 R Hok GAE 39|
(COP)IA B4 7o
20169 #IgHdE3](UNEA)OIA = i EetAgd) nAISSAEE 8 o4& Ik
5t ofof gt HAORHUNEP/EA.2/Res. 11)& A&Hatqict. afd AejRtofA] 2h=2 ok
EAE T AESAE TS £007] St FAIE D A A Bk AsdA g3t
£ FAEEAZ(UNEP)OIA B7ellE AS 7okt EgE 2017doll= HE7F I8(Ad
Hoc Open Ended Expert Group)< 45t0] 2025E7FA] |40 Al A
L ONESAE 0 R QIR SR A Aok Rt Aol 82lo] F3iQ
SFlth48) Tof wht 201849 59, A7t e SAoflA WSk o E2tAE 9 HlA|
EAEE £Y 5 s RS AESH] S8 A WA 3]olE 36ttt sig 3]2]oA
T2 WHES g E2taE 9 nAESAY ZAIE iEsh] Al 7129 =7t
2 A9 7] HAUSE 7R sl HE2 o] TRsith=s Aol 5okt 49)
20189 12¢] Xgs + HA 3ojofA= s w7 = € vAESAE ZAE a4
o=F sj4sp] -?4'5]1/‘ + W4 50| Sle A= F7o] "asithe 4ol A71= 3l
3t E,Lxﬂ Q1 oA Tt AF QlEjHo|A 9 FA 716k H“]Oﬂ ok Z]OJ 733t

o

d nﬁ

]
A

Astal s H7lE 3 UWl&E'Jr’\E‘ AEFT 24 23S Nt
1 7]1& A 152 Adcke 59 Bt AAEHU50

= =
oI SH W B4 2 WS B39 uSAY A7 BelE s UNe| FEsha

47) SAM(2018).
48) 1] A,

49) 1] =,

50) UNEP(2018b).
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9= SDGs, BFA Fek, B3%3] SolH ABEE A2 kol slmgat ulstel 2
w BE% Aow molwd

. OECD

OECD= 44 Y3)(EPOC: Environment Policy Committee)S &3l U|H&<t
2E(5m vho] g W Agt OHc—’wﬂ o) vlA= FFS =25kl qirk. OECDE #H<
A2 gt Fez Qe #H f= B o] A dolA EAsk= vAlEEkAE o] sk
(Fluvial systems)S Sdf dfFOo 2 olsslal glon, B tj7] W E(RES W A5t
)0l EAsk= vAlE A Eo] S} QIAlo] WA= FEFo] sfigol nIAERAE ] BlA|
= ¥ FAkSH AL Har O]‘:}.SD

oloF 13 OFCDE wI4eKes xiﬂ— S WUt HFo] 2HES T v
Z]

= grsy =24 ao}qu)f é g 712 o Ax 1 ug,w}zl Aglo]c}. E’é‘l OECDE "4
EetaE 22 WAYo] 12 I YR o W0l Etolal Aidos HAA o
=4 &S g Dl*ﬂ%ﬂ} Elxt AT 3709 3 Rk AAGIE A A
O ESAE AP0l 18 ARl ESHAE AMES HARo RN nNESAY TGS

= RteRE A% GAlOIA EtAE ARgol tigt B34 V18-S H8olAU EetiE
HEE AASKL et & WAle AlE A4 dA0IA AEY Wids =0l
A A7k 7S Agoto] H7|1E WS S0l A0E, A3 uRte 2 AFY] Wt

.

3 710 w7l TS Fasishe A7l Hiet JAEE A3t AHF A 52

—_

rurl

d

R

51) OECD(2019a).
52) 919] 3,
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S31 gk vhqu A WAl v SeAEe] B4 9 Ag0R Wasy] A i Xl

HYolA o7t & AA dAE AXe AR, £4 7| of-Hof digh 2 F3t

(Wastewater tariffs) }F& AIA[SFIL gtk OECDE 7+ A9 WA SpAE A 9l
o ol w FA wete] Aol Bl 82 tEA yehd Zog Bl Qlth5d)

3HH OECDE WAIZeAE £A|9 -dsto] Hakel g2 kst AkdAl, NGOE
LR ThofRt Boprh FH o g oo Jithal FEstaL, o] A4S siasky] S 7
SHAQl RS atstal AF1o] d4lE Aefstal e wE A2 AgtelaL Atk ol
918 OECD+= 71& 233 A+ ARlol tigt 45 HES G0l nASeAY o ieks
RS ofgolw, HAIZSAE Y WATL o)F, IR QIFt I, THCRY {FEZ E0l7]

A AREEIL = HYEF E |

£35] OECDE HIAIESAE o] 12kE T 23 Aol 5= o] lerh55) 22t HlA]
ZetAE HAE Eol7] 8t WRte g2 OECD Y= =3 Qe ez HrE
ol (Waste-prevention)@ A A7HSource reduction), End-of-pipe?] HEAS
H71e oflgoltt. OECD+= IUCN(2017)& EXE OECD 3|¢=9] 119 nlA|EetAE
QFL7 LA =Y oH, RopH27i A AlA nlAl R wlEde] 6~31%F A
St IR Bt ES Qb F=9] % [HS Markit(2015)& <4= 20159 A
AIA A2l 74%5 = UEE BAasion, AR AAVET T 7= s AR
A ApEAt o] HA| F7FsHL Qlo] 1o whet wiA|ERtAE AL Sk WhE HlA

g AMdE2 o4 Az 24| 33 nAlESRAE o] @50 s Y] Ao Atz A|A

ol

a
ol
2

fl

(0]
o
it
ok

]
5 9 AN 49 PARHEC] olshs nlABeAE T Aol B IS Aystol
2 =02 AP olgolr, F2 23 WY S0 sl AEA Elolo] Hofol Thal

o
% ole} 2 9aHE FAT Agolct50

53) OECD(2019b).

54) 919 4.

55) OECD+ Eunomia(2016)2} IUCN(2017), Eunomia(2017)8 EUE $F 02 vi&HE nAEetAg 9]
48~63%7F FAH72 AsAL EloloJ(Automotive tyres and brakes)oA @5 Ellen MacArthur
Foundation(2017)°l 2™ 2015Q004 20509 &<t oF 2285t w|7HE9] u]Ad-f(Microfibres)7}
Foz AL AoR oAt 3.
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t}. WHO57)

WHOQ019)°l w29 vAEEtAEE s 9 g 2464 )3 24, d7], &
Sr(8YE, =)0 BN SASHL Aot 18y S804 HEEE vAIES
28 H folH e dA7HA= AlgtAolaL, A
275] A& 5 Q=(Fully reliable) A7 YHFEo|t}.

et WHO= @AM -850 e wAlE=tagd tigt A714 ZyEd
(Routine monitoring)> QA Fom, AxpA}; E2 9] A A(Particle removal)2} 1
AE2HEHO| S S4stal avprog oA wsfioF shohal Bs]al Qiek 1124l
Aol QIzte] g 9l thE miAIE F5f AERtAE =5 4 7] Wizl mAlESt
AHO| I Fgol 8l o B2 A7 "asital Eal ik

WHO= @5 % 5850149 nAlE=tay 8T Az e A2 s 719 23
2 O anet fa4, H71E A AoolA wAlEetAEo] &0 /9l E TS
ofsfistr] fIRt A= UL AAZRJA AF L FAPF RS AFskal Ut

ole} IS WHO= RI7te] mAlE=tAE Y Ese 3549 AsidS Hot Fesk
FOksHAl ks oA=& 3 A 37 AAll 23 mAESAE Y] A
71 B4 dole, HrlE B2 9 A28 584, 27|HGI tracy)olAe] T4

T dlole7h Bkl Agsta ok E3F nAESAY A, MAY, FEol
W} o ESRAE A B S0 it 71 A, BE fdEE UA
SRAE o] gt A, wAIERRAE Aol ThE BEA W 5449 ofsf, gHgelA

AREA Q] mAESAY eEof tiet A7 XIgE ojof gl Bfe]aL ik HH 2§
Lo UAIESAE Y] SISl BAIRle] 7Hset oF ERMAE AR Eolal ST
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56) OECD(20194).
57) WHO(2019).
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2}, FAO58)

FAOQ017)= 7129 &31& EU & ©2} sXestuarine environments)l] &5}t
= M| EetAE o] F7to| uel A trEkal gt FAOQ017)0f w2 dukxo g
E]&E(sediments)©] water sample®2tt UAIESAE 57t =4 UET 35
(lacustrine environments)?] 49oll= EA| W A} F4A0) 7W7kerE vMESAE
o] HolA]= o] YA D7 riverine systems)Ol A= ol2f7t 7ol UehtA] 4k
=, ol= s 353 859 23 ¥ 4= lth T3 FAO(2017)= & &stA #els
7] &3} vl 99 olsshE ulAM|EetA B (windblown microplastics)?] 1% 33
o] G0l gl FFE £ & Atk B h59)

FAO(2017)= vmINlE=tAE T ws) A& Ak st Sledl, WA 47 BEd
(biota), Sj4HE} BRIste] BHl-E T&2Q “]*ﬂgﬁ}/\‘ﬂ TUEHE A6t ZHZQ

N

2 4% W5} AR IS QA1 24 540 M5 ol AL
Ik 1 9o Roh A1) B, AuEA o)dEetage) By 9T 5 B ol
o3t Q4 olq 419, B, £, o1Y SO vllEetaT W P BARKEo|
B9 J4g 2 Skt Qik. R FAOQO17): Bl Setaslo] 44
Gl B oraﬂ F73k 512, 4% b 2 olglel et L FA1 7

H1
Y
&
L,
o
9
[®)
)
N,

l

FAO(ZOU)% 12} U]/\ﬂ*’—é 289] AYPE(entry rate)} 27 HAESAH Y] TS
(production rate), TGN Q] RIMETAEY fate, 47| THE E2tAE9] SRRME
(plastic compounds)¥ T 3FshE4o] RlAlESAE Qo H|R]= FF 5ol olsi7t
Zasitar Bl Qlr}. ofofl FAOQ017)= E3H, HaE, e 48
HEeAE @ JyZatae AZa) ek 8h S 150,m ]uke] 2R olxjol 2 AL
o] REISHL o5 EYRE pMESAE YA} A7)0 it ARE 2 WA HolH

xoﬁ

58) FAO(2017).
59) FAO(2017), p.29.
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(occurrence data) 4sto] Alo] 4] A9 & B7lell AT 2L ALt ek
S 71 Aubel Seolg Telat o) Eekas 9 e Setaele] B4 B dol
3ol BRI, 150um Ige] 22 4] A AFAol o %7 o] o] wA
QA7sfo} Feka QTS k. EFF SYYBT A AHY BT BerE BT
Sl oliEekas 9 theBehage] o] diet Hlolele] 4ol Bashta weln

ATk,

u}l. GESAMP(Joint Group of Experts on the Scientific Aspects of Marine

Environmental Protection)0)

GESAMP= 4l AFst7]tollA] At HiErte A4 siddis A7|#es
2016 THIL vAIESAE BN Ha 2ES HUE HE Atk GESAMP+= S H|<
(wastewater)S 53 ZTtAE 9 ujM|ETtAgo| LAE(aquatic habitats)® Y Ech
AL HY Qlnh o]0 o Hg AAFIAN AR o ETtAE Y nlAEStAHo]
AA = ook ShARE L& SF wl AlAR] FUEE £ ol Worle Aol AAE
7] o7 fiZol A= FAE.

FZ nAESAEo] siFe R FYEE AFH & (Entry points), BEAYEIANAS] B
AIEAE] XY F2E dohlid 2] B A7 Jjte] 7|to] & 4= Q1] wiee] &%
A7) =8 At B 4= ok o) wet TA] 84 A|AH(urban water systems)<
L3Rt tS(continenta)®] 74 B39 =9t 5 © ETH {30l oigt AT 5
U= HlolE7t Basith

E2tAE H7]E(debris)E SHHFAHAE(WWTP)OlY £3FF, &= &3l 48 &4
o At ARl AMEE= EToE2(PE)T =2 9(PP), E=|AEA(PS) UA
Hof F4E & omol) Mgt Igoll A ESAE AR7E o R HiEE L Qlrk.e2)

A Ee 59 &5 A B S0l nAERkA " RESIAL 3lemed) AR Az 4

rr

2

60) GESAMP(2016).
61) Gregory(1996).
62) Browne et al.(2015); Karlsson(2015).
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TAONA T Thge] AEEtAE YAt A7 AEEI Uthod) o]F A BiEE= 13} 1]
"ﬂgﬁ}fi‘gl—ﬂr PR st SRS LA EA Qlom 05 HIE &S 89
2§92 & 9t Eerkes-Medrano et al.(2015)0] W29 njAEekAE T} QI7F &
& Aol 37HA Aol Tl & 4= Uk wAIESRAE Ao B4 S S3iA
T o|E ZRRIT 4= QJ=d|, Lechner et al.(2014)°]] T2 ZtAE AHAX]7} QI-S] A=
4 tHrEoAE ZEkaE AgQ B3l Zd|o]A(flakes)”t BRI Briksen et
al.(2013)°] w=m X B3l(resin pellets)¥t vlo] A2 ¥ 2= QFEUET} 22 AMIAY
o] Holdgl7} H#HS(Lake Huron)?} of2|S(Lake Erie) QoA 7F wolch shA
Eerkes- Medrano et al(2015)2 AF 2xof o] 177} EE o|dT]o}] 7}2tHGarda)
57t 59 F4=(Hovsgol) 25004 13} wAEZRAERS 2 YehA] ARt 23}
nAEEkAE o] Eo] Uk o= 7HYolM ANgShe AlEol shHStE A [-1YE7]
f2olgtal Bty McCormick et al.(2014)2 H<=A 2| (wastewater treatment
plant) SFollA 12} WAIESRAY F=7F 9.281004 17.93u7H4] S71ehS Hh

2. G7 ¥ G20 Hi3zle|

20184 6¥ iyttolA & G7 HAA3] QoA s EetAE H71E 9 2#]7](Ocean
Plastic Waste and Marine Litter)7} =2]=|3it}. G7 5."7}— g Etad HrE 4
2717} e A v|A= A8 A5k o] & sidst] ol SA] 2 Q] ETtAEY

F857(Lifecycle)oll wh& 2] FAls Fol712 siginh. 3t s H7 &2 ZUE s}
£ 2 s JFo Bt AFE S-617] sl UNEPS Eo7| 2 5F9iTt.60)

SHH G7 =7k AHd 322401 A& 7set SRt BEE fldf sl Skl A%
(G7 Ocean Plastics Charter)67)< L35It s SetAY S FollA niMEtAE

63) Rillig(2012).

64) Dubaish and Liebezeit(2013).

65) Zubris and Richards(2005).

66) G7(2018).

67) G7 =7t FollA AHuth, A =, ojgeof, =9t Aoty Y8} nl=2 Ao B3k ok
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X
)

of I3t A2 Annex 1(Sustainable design, production and after-use markets)@}
Annex 4(Research, innovation and new technologies)olA] ©FHA|1L QJt}. Annex
12 202097H4] "2 I st 7HRl A B vl-8 Al (Personal care)ollA A==
mfola % HZE ER0Ithe U8 mAIERAY B A FI%E ARiAINe] 98-St
I Utk Annex 494+ B4 (Wastewater)2t sk €2 X|(Sewage sludge)oll = S+
283 nEGAES AAT = e 7€ T 2 B8 It A4E 245k A2
Ak Qlet.68)

20199 5€o] €9 ‘'G7 Y HrIE HAE % APA™(GT Action Plan to
Combat Marine Litter) fa&olA= A9 2H49] s H71E 2ot A9 s Aok
(Regional Sea Conventions) ¥ A9 o] @A|(Regional Fisheries Bodies)2t] &
go] ==t vMlEEtAE Y TS A AollA wMEetaY B HAE F

HOo= sh= A0 diet et AF=ATt 1 9jof S| FAskE #H71ES wElst

© gete] o r, sife s flEE vAERkAE S vIES sl | BlE(Stormwater)
oM e HVES E°1A YA 5 e ALH0|L vlE adel siE geto]
=] = 169

201949 6 7h2E G20 dslefelM e g EotaE H7ledt viMEetAEo digt

WA 227F gk Fxst nNEEAE HiEgS Eoli YoR wiEE: Y
& FA3] ol AstA F7E Ao Hhe 22 HE AL A0 Eg
G20 33lofol oA AgE g0l A] egs] o], eFgddaslofoite s H7 =T
O AESAE A2 flsiA= 7 5719] 4143t st SAIAR]S] FElo] Basithe
o] o7& B o ‘G20 g 7E CIBAA(G20 Marine Plastic Litter Implementation
Framework) 7D& 2| X5} t}.72)

68) G7(2018).

69) G7(2019).

70) 2w¥(2019).

71) 201749 AeEE ‘G20 Y & FE5A2(G20 Action Plan on Marine Litter) ©13§ A4
72) SR HEAE(2019.6.16).
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‘G20 SFH7 = ClFAA oA mMESAE S S &4 HeE ATt B
ol Tt Aol THEAAL itk ‘G20 siYH|7|E ol|BAIA = HF SepAE =
MIEetaEe S4stal RUEFs] A3 ZYHF # 24 PHe 451

ke 5 HeHz EUE ol flet 9+ &5 AR |= skt e

2 o goF H 273 UNEP 5 718t o 718 gEste] A AAE 2= s

22 W7lE 9 uAlERtAEE EUEFSs: S Ndske d 9E AFol

ool Y EFtAES et vAEekaEo At et SStAE 29 Ut

ol vl 9%, s e o R ARl miRle gl tidt Heb 249 SRE
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7}. SAPEA(Science Advice for Policy by European Academies)74)

SAPEAE 44 B YL3](European Commission)?] st AHE7|GL2 A4 EUS H
A7 oA a3t Fehy AEA|AS APl SAPEA= 20199 “A scientific
perspective on microplastics in nature and society” EXA1E Bl 5m BT TlA|

Seprge Sehad ABT, A 2 A/1R, 49, oY 2 5 BEES 59 Bl

3719 £9F 2 Hj82, 95, 51k A2 L 5B S0l Juslshl 2wtk Bt wa
FAE Y 2SI vEeAEe] BErt S A% B U BB 933 A

£ U5 224 HEiE o lske Ao® YERou g2 Adoi Az S4dE vibE

gk s 54 Uil AV SIAE AAA(Threshold)Ette EA W2 o2t

73) $AE HEAR(2019.6.10).
74) SAPEA(2019).
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SAPEAQ2019)°] wh=r wIAEAY B 4] 2 ZAS Tdsh] AsiAe mlAlE=t
28| tigh lezo] A= H AA 9 wR= 9

ojg7t FAEL B2 =
AEY] F71E ofsfistal FAA AdE B 4 Qe Bde :rLﬂTO]'ﬂ Skl iﬂ]‘ﬂ =
o E4¥} 24 H ohHstz < YA e #AE BT
= Sl Who] HasiHal Holtt ESE AIolA s StaE e DAY B AR
g3 E2tAY Aol JIMHAIE AEskes AW E= marker?] ZiEo] ashH,
Ul 3 uNESAE T FAIE U5 8 =414 €] 9 #25kE 5 S R
o] 7ol Basital By Qlet. E3F nlAlERkAE o] IA] vIA= Hs/del o
7 AZIEAL Qe v, sfekEddt 7|15 el el Abdslet 22 2913 v
Etag A9 oS E3tks f9 B2 RS NSt A = Alell ol
Hhgshe R0l Basithal Bl Qi T1 9fof| IA] i BV Hsf Al 2 S84
37101 10pm o]k} wie 9 vlA|EetAE o] duhg EAsH=A]0f Higt o|si7} sttt
A EHA ok E9E Ule B vNESAY ] 279k B, 0] whE A =40l digt
7M1 olsi7k "asittal AEstal .

S SAPEAQ2019)= W= 9 mlAlERkAE B AR HES 37K o= B3t
I =, A WAl APOlA Rt ¥R E AlEC Higt si7tel ETkAE w4
23f oA EAeE U H vMEEtAE Y IS F= AF W HECIH F WA=
S & Eort B4 A 9 HEC|H, Al WA= WrES $HCE ke AR,
124 SAPEAQ2019)0ll w=H FA7HA] 3714] 799 B3 9 MELS Wi 9 uAlERs
2 PAA O AFshal QA o, Tg Qls) @A & = fiRol disiM e 53
HUHES 8751l QA &AL, AR 99 e EEE] A 2 ARelt. ol
i3l SAPEA(2019)= @3 Al A2 A% Y& (Precautionary principle)?] IFZ
£ 7 on @ AlRoME BAE AARC R HAESHAY Uie H vNESRAE 0= QI
AES ZEH o= dSshe o &8 & [tk AFstal Sloh 2 SAPEA(2019)+=
e 9 lASetAY BeIS SIS At Basts B S net NSNS 5
Shal 9ol A2 S48 ARSSHER She B4 W WES BT ol¥ske 2o Sasd

Ao w3 9},
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1) & &3 X Y Y5

2000¢ EU AP A3](European Commission)s= &3] 7|EXZ(WFD: Water
Framework Directive)i= AF3h &8 7|2XJ(WFD), 2 48874 € 42 &+
A5t sk Aol $8E £ 10 wEt vlee] 4 He 2RE A5k 29
Aol s ofal ok "= 71EA(WED) 2 A ES 29]7] Ao gt Ero
OJF AR glom AA7HA| mlAlESAE | ol thFal QIA] gt T AT viek A1

Zo]A] Wl w7183 BRs] 2XE Helhd B8] 7| EA - (WD) I} B3l
Skl Qlck ESH 20089 +EE B 7|EAIF(WED) 162+ SetAE I3 24
golE, kduls, S2HE)S 457 FARSIEE 2371 Slh=o] oA o R §
g £4Z HESHES sk Urh7d)

199140= 54 44T Aol EAslks w4 vlE=RE S-S Hosh] s A
e 2 729 Sofl Tt A] s T A-(UWWTD: Urban Wastewater Treatment
Directive) °] APZE AT, B2 F2] SHAEO| EA] 5 AJARINA 2F A= A
gk T A] sk 2] A-J(UWWTD) ol o7k #4=0] EetAY b 2 v EAE
Ao et 0] gl Agelnh. ERl ERAE WE 59 A4 % vl T AlEol
| skpAEAIolA & 28R a1 Qlo] EU ALsl= 20184 niAIEetAY 23
2 AA gt T4 o] AF ] AFtol gt B XFstal UArt.76)

20184 2¢¥ EU HPAY3sE= -85 - (Drinking Water Directive)s 2] 7§74 A
Aol mAEEIAEE 2R 93 ARFCR 785kl HUs 8.8 E017] 9T d¥e
T TxE ARE S5 EU H391sls o 2o wet A wgollAl miAlEet
AEo] tisiAE TR olAolt.77) TSt 2-840] YHo] H= oA F7|H R wAE
SAES HYEFSHL A7l tigt &AL o] A2 s £AE F5HeS skl 9l

N

75) SAM(2018).
OECE]
77) 99 A,
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t}.78) 284 XA (Drinking Water Directive); o] tigt RUEH-L FU d|Y=olut 2+
AAIA Al (A11%) JoH U= 39 7|2 38 HUEY 205 149 I
f1¥3]ol EarsfoF shH, 6 ©elE BUET Le s HESkL ZJAISHES Shal Qi
3 RYEHTF S 2FRlo S5t 4Rl I AHE dA €2 ¢ A=F
skaz Qlok. 710wt 2HE 3udAlE 171, diF dAl= o711, AR dAls 1
olje] Ay F7sfoF gt 79)

X xH

2) M g4

i

2 X|x

— [}

p L=

EUE ™A & A& (Industrial Emissions Directive)) & S9 EYT} X5k ES,
H71E A4 2 2, £ (Substance) 51821 e W82 E=2 S7HAE TSl A
5o Qe e HS WAL Ut} vAERtAE Y WAsiA = 20109 FE mAlEE;
g g9 F8 HUA T Shel SetAE ol tish S2kAE B ARIAZE AEe R
ZAE Fotal BAT(Best Available Techniques)E& Z-83=S okl Ut} TAFY uj
A& (Industrial Emissions Directive) o] 2% E2tAE A=(EHH, 3R A
< F718E 2 viESHEE BAT 28 tidold, vAEAY 8 T4 A1l St
g #52 EetAY Amo] 20

FHoHEE % (Echa) 20199 A|£ARS] o]ejolut HOlE flsf SHE Al AlE,
HRIE 9 =&, A% AA, oorE, 5 4 dd A AF(M= 5) 5
HAESAE(BEHEA 9= Sm ]9 4 EH)e Hriske Ae Ak
AlRbeEIEt. Echall 24 Wetoll W= 20 52t oF 409 9 nAESAE S 43T
F UZ Ao A JHTEs) 3 Echas EU 3 ¥= 719 $HHS 25 ZIA7|0
FE 1G9 AREA ohH mAlERtAE HiEs atA o Aol Y S HE

A=A Algste AET EU AHdolA] Algsfiof qttkal Igstitt. Echae ©]9

»

ok |

X
iy

A

w

l

78) Buropean Commission, “Safer Drinking Water for all Europeans: Questions and Answers”, AA<:
2019.6.20.

79) European Commission, ‘Drinking Water Directive”, ZAAY: 2019.6.20.
80) SAM(2018).
81) Echa, “ECHA Proposes to Restrict Intentionally Added Microplastics”, A Y: 2019.6.20.
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He Yoto s ST AE S Es A A0l 2 R 712 ol WS A
S, mlAIEeAY HlE k5ol Sl AES] A9l WSS HaTH] 9 g

AESEAE TS AB] A%t RAIE AL e WA SfotE d A= (REACH)

Sl AlECl HETAES AVvhe AS AR A Aty et Erojojer i

RIEOA TAY5=8Y) viAlEStAE S Afshe F2e ARSI 53] Efojo] vhi

nAESAE HiEO] 8 91l olE ST & = FARE Aol

A 20184 5] 717 Etolof =hd ¥ d ol EU ey fedejofA]
H

ftfo

0,

%

rlr
2
i)
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I,
u:E

> r{r W, i
é
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rlr
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gl
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January 2018 April 2018 October 2018

Launch of First technical Second technical
the CIA meeting meeting

A&: Cross Industry Agreement(CIA), AMY: 2019.6.17.

(d3 4-1) Cross Industry Agreement

82) Echa(2019).

83) 20184 Eunomia®] B iAo @2H EUY 7t 22 u|A|EStAE A XS viEFlEdrnit Z7] oE
71 Ak HiETRE ARSI sl SREE E8510] 20174 7120 R Ayistslo] AL 176,300
E(olst ¥ gt 9l 71,800~280,600 B)0& XA &= FolA R4 LAsl= Etolo] mprt
94,000E(FHeE 71 @2 AoR uyepd E3 STAE Ao AgEE Zokag "y
(pre-production plastic pellets)©] 41,000E(F7HEH2E F HAZ WA eFo] Worow T2 ¥ A|(road
markings) 15,0008(F7D, AF AlEH 13,000EFHDe o2 Yehd.

84) SAM(2018).
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A ESAE Y F8 T A9l F shuel et HHsiAE 571 - ALY d3187t
APEH 02 20184 'Cross Industry Agreements & A 2ot Frofstil 9t} CIA= &
449 Alek A TS DB Ag0] £E0R SUTE AL A )
A=At CIAE 20184 0|3 410 7|&3]o)2 APstYy, 7 €39 71427} J3

o, ARHE B83}e] A9 A%} At H% A ol TS nHSetAE L 5
Aok obe RAISTL itk T3 M SetaE B Andoln AAH o R spashe
uleke wAls}7] 98] B3t BAo] AR nNSetAES Adsin AU & Y
) mE AY H LS A Uska QB opel nMSetaY Bl A7 A
A4 A, e AR 8 9] et 4 ko] AR 2ae} BAHolw wakAe o

3) =/td

2015 EU oJAtg]oflA] @ AEZ oo} wWl7]of, Ad, HEHE, SAF=5+= EU W]
A mtolaz B|2E ¢ ol AMSSHA §EEE 875k= W82 35 AUAE THSIIL
ojF 7} 3= I FHE EYsIA87)

A REW(FREC)S o= 2025W7H] SFAES 100% AHE-E9)

11 o]& Bl 2A7EA HiERRE A7t 9F 8005 E AEse HRE AXoloitss) 10
w2} 20169 HRo]AE H] Z(Smm nete] 584 14 E2tAE)9] ANS Ak W
"Reclaiming Biodiversity, Nature and Landscapes Acty & A5k, 20184¥ 1€5
El nfo]gg v|=7} 3oke A & SPEo] wuiE FAISHHh ©, vloja= H|=T}
oid A& RAAE A&she A-fole w F4] oA AQlstar Qirt.89)

=

85) AISE(H]Y, AIAl 2 ] AES st ZAES): International Association for Soaps, Detergents
and Maintenance Products), CIRFS(#-38 MIH-AAA%3]: European Man-Fibers Association),
EOG(#4 oFZo|¥@3]: European Outdoor Group), EURATEX(HE A-FIFAREE3]: European
Textile and Apparel Confederation), FESI(f+8 AEX-8E AFJAW: Federation of the European
Sporting Goods Industry).

86) Cross Industry Agreement: CIA, HAY: 2019.6.17.

87) EUROPA, “Dutch Rally Support for a Europe Wide Microplastic Ban”, AX: 2019.6.18.

88) SAM(2018).
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olgzlol 94| 2017 wle]A& HIZ7K5m °fst -8/ 1A EThAE) ZoE HA
QI RO s FAsk= Y89 HE 'General Budget Law 2018,& AI%dstth
g HES 201849 aHI oW I AlFo Tl S4= 20209 1€5E AlPE oA
O]E]—_90)

o A= 20184 49, TFHA Waste and Resources Action Programme(WRAP)
7} Ellen MacArthur Foundation®] &741&- 55 (Department for Food and Rural
Affairs)9] A|¥ "o} UK Plastics PactE 45159t UK Plastics Pact= 202587}
Al A3E ETAH AR £0]1 AZES FHidtths U8 2EE TSI
7] wet mpolARE HIZ(Sm ofst B84 1A EThAE A7 2 AFAIE 4
2)9F 0] YA QI AEZO] A TS 2 5= W29 "The Environmental
Protection (Microbeads) Regulationsi 7} 2017 A= 3Act.93) o]F F=-2 20184
€5 T4 AR Biks FA0eH, JFHEL} AU oAs 22 3 0dR7E o=
AlEe] WE FA. AFSHES} FoldHEo A= 242 2018 7€} 2018 949
HE #miE FA5kH99)

A9dl2 "The Chemical Products(Handling, Import, and Export Prohibitions)
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I Executive Summary

I. Background and Aims of Research

o Background and purpose: As plastic use has increased rapidly since the
1960s, environmental problems have occurred in the water environment
since the 1970s. This is not limited to the marine environment but also

in the freshwater environment.

- The freshwater environment acts as a transportation route and
temporary storage before microplastics flow into the ocean. Most
microplastics research is focused on ocean microplastics, so it is
necessary to understand domestic and international research on

microplastics in freshwater environments.

o Research structure - Based on previous studies in the literature, this study
establishes an academic definition of microplastics. It also reviews
research on the occurrence and release of microplastics, compares and
analyzes sampling and analysis methods, and analyzes the impact of
microplastics on each environmental sector. In addition, it presents
directions for microplastics management based on managerial techniques

and policy trends of major countries.
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Microplastics Analysis Method for Water Environments

. Definition and classification of microplastics

o Definition of microplastics - Currently, microplastics are generally

understood to be plastic matter under five millimeters long, but some

studies challenge this definition.

o Classification according to discharge method - Primary microplastics are

processed for a specific purpose in the production stage, and secondary
microplastics are particles from which plastic products are physically and
chemically broken down or decomposed, and are caused by wear of tires

as well as dyes and paints.

o Classification according to shape - Primary microplastics are made for

a specific use so that they are consistent in shape, whereas secondary

microplastics are very diverse in shape.

Collection, pre-treatment and detection method of microplastics

o Methods for collecting microplastics - When collecting liquid samples for

microplastics analysis, the most commonly used methods are manta trawl,
plankton net, and sump and pump, and may vary depending on filtration

and mesh size.

o Pre-treatment method of microplastics - There are methods including

density separation, filtration, and oxidation. Depending on the type of

microplastics, an amount may be lost during storage or pre-treatment.

o Microplastics detection method - After pre-treatment, visual observation/

microscope observation, GC/MS and spectroscopy are used for

quantitative and qualitative analysis. The most common method is
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microscopic observation and infrared spectroscopy.

3. Standardization of microplastics analysis methods

o Background of standardization of analytical methods - Considerations are
different for each researcher, and different analysis processes are used.
Since the results may vary depending on the analytical method due to

the characteristics of microplastics, it is difficult to compare between

studies.

o Recent trends - The relevant project was launched on April 18, 2018 at
ISO, and is in the process of being judged through 8 weeks of verification
and voting starting October 8th.

- In Korea, the National Institute of Environmental Research (NICE) is
conducting research on the establishment of the Korean Industrial

Standards (KS) analysis method for microplastics in water.

. Microplastics’ Effects on Water Environments

1. Effect of microplastics on mrinking water

o Detection of microplastics in drinking water - Wagner and Lambert(2018)
report that microbial biofilms can adhere to and grow on the surface
of microplastics in drinking water, and microscopic growth is observed

in microplastics in marine sediment.

- Koelmans et al.2019) - Analyzing existing research data, his
standardization of analysis from collection to pre-treatment and
detection is important for the evaluation of microplastics in fresh water,

and emphasizes the need for quality control of data for the identification

of smaller microplastics.
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- WHO(2019) - The analysis of the measurement of microplastics in
drinking water showed that the concentration of microplastics ranged
from 0 / L to 10,000 / L. The average value is about 0.001 / L, up to
1,000 / L in drinking water that uses groundwater as source, indicating
that the groundwater is relatively protected from the contamination of

the microplastic as a whole.

o Health effects of microplastics in drinking water - According to a WHO
(2019) report, there are no epidemiological investigations or studies of
microplastics ingested in the human body until the publication of this
report. There are some studies of toxicity using microplastics, but the
numbers and information are limited, and the question and verification

of the reliability or reproducibility of experimental results remain.

2. Microplastics’ effects on aquatic ecology

o Mato et al. (2001) and Park Jung-kyu and Gwan Soon-young (2014) -
Microplastics are adsorbed by persistent organic pollutants (POPs, PBTs)
and have been shown to cause serious diseases in humans through food

chain pathways such as fish intake.

o Redondo-Hasselerharm et al. (2018) - The analysis of benthic large
invertebrates shows that there is no effect of microplastics on

reproduction and no growth.

o Kim Do-Kyung (2017) - It is reported that the concentration of nickel
in daphnia increased further in the presence of microplastics (average

size: 0.201 pm, type: PS and PS-COOH).
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IV. Policy Trends for Microplastics Management in Water

Environments

1. International organizations: United Nations, OECD, WHO

o The United Nations (UN) - In 2016, the United Nations Environment
Assembly (UNEA) considers marine plastics and fine plastics as major
issues, and in 2017, a group of experts was formed to review marine
pollution prevention measures and obstacles caused by plastics and

microplastics occurring on land by 2025.

o OECD - The Environmental Policy Committee (EPOC) is focused on
secondary sources of microplastics and will assess the adequacy of
measures to reduce secondary microplastics in OECD countries, China

and India.

o WHO - To date, regular monitoring of microplastics in drinking water
is not necessary, and it is clear that particulate removal and safety from

microorganisms must be reliably and effectively prioritized.

2. G7/G20

o In 2018, the G7 released the Marine Plastics Charter for Cooperation with
UNEP to promote research on marine waste and for efficient and
sustainable plastic management. The G20 resolved to take national action
promptly in 2019 to reduce microplastics release and prevent marine

release.

3. EU

o Water related guidelines and policies - According to the Basic Guidelines
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S

for Water Management, plastic-related substances are included among

priority substances, requiring Member States to manage them.

- The Municipal Sewage Management Directive does not contain
provisions for the monitoring of plastic content and microplastics in
wastewater, but in 2018 the European Commission is conducting an
assessment of the effectiveness of the Directive in terms of capturing

and removing microplastics.

- The European Commission has identified microplastics as a new concern
in its 2018 revised Drinking Water Directive and has promoted the use

of tap water as a way of reducing demand for bottled water.

o Industry directives and policies - In 2010, The Industrial Emissions
Directive requires that plastics industries take appropriate precautions
and apply BAT on plastic pellets.

- In 2019, the European Chemicals Agency (Echa) proposed a ban on the
addition of microplastics to products in industries such as cosmetics,
paints, paints and building materials.

- The EU introduced the Plastic Strategy in 2018, proposing to limit the
addition of microplastics to products through REACH.

4. Korea

o Investigation into content of microplastics in tap water in 2017 - As a
result of the investigation, an average of 0.05 microplastics were detected
per liter, which should not be a concern, but the study will investigate
the path and risks of microplastics exposure to humans for prevention

and management.

o Ministry of Food and Drug Safety - In 2017, the Regulations on Cosmetic
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Safety Standards defined microplastics as plastics of 5mn long or smaller
remaining in products such as cleaning and exfoliation products, and

categorized microplastics as 'unusable raw materials'.

V. Conclusion and Suggestions (Achievements)

o Since there is no broad international consensus on the definition of
microplastics, it is necessary to carry out related trend analyses and
research presentation and review the microplastics reduction and

management system in freshwater environment.

o It is important to identify additional trends as there is no international
standardization method for the analysis of microplastics, but

pre-treatment and detection methods are curently being standardized.

o Since freshwater bodies are paths to microplastics ending up in seawater,
it is necessary to understand the whole process from source, to outflow
path in the form of nonpoint pollutant outflow, and microplastics
movement and behavior in bodies of water.

o As WHO and the World Bank define microplastics as new substances of
interest (CECs) and greatly emphasize the urgency and importance of
research and investigation, it is necessary to consider whether to
designate microplastics as items to monitor in water pollution reduction

plans and policies.

Keywords: Microplastics, Health Damage, Risk Reduction, Product Management,

Plastic Waste Management
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