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PP’ EXECUTIVE SUMMARY

A Study on Resources Circulation for
Marine Debris of Aquaculture Farms

1. Purpose

» This study aims to identify the type and volume of marine debris

generated in aquaculture farms, presenting improvement
measures required for resource circulation- based management

of aquaculture farms.

- Through this work, the study intends to contribute to the
prevention of the followings; damaging the marine environment
and ecosystem resulting from marine debris of aquaculture farms,
destroying coastal landscape, microplastic pollution and accidents

from entangled rope or floating matter.



2. Scope

» The scope of this study includes a quantitative estimation of

usage, generation, the status and amount of treatment based

on the type of aquaculture equipment used in the field. Having

identified domestic and foreign cases of recycling and resource

circulation relevant to marine debris, the study aims to seek

measures applicable to Korean aquaculture farms, presenting

management strategies.

(Table 1) Scope of the study

Classification

Chapter 1. Introduction

Chapter 2. Analysis of management
status of waste and marine debris

Chapter 3. Analysis of problems of
waste management in aquaculture
farms and foreign cases

Chapter 4. Analysis of generation
and treatment volume of
aquaculture waste in Wando—gun
and resource circulation technology

Major contents

Background and purpose of the study
Scope and methods
Status of preceding studies

Analyzing waste management system
Analyzing the current status of managing
marine debris

Current status of the aquaculture industry and
relevant fishing gear

Problems of waste treatment in aquaculture
farms

Analyzing foreign cases of resource circulation
for marine debris

Analyzing generation and treatment amount of
waste from aquaculture farms in Wando—gun
Resource circulation model of aquaculture
farms

Technology applied to resource circulation in
aquaculture farms



Classification

Chapter 5. Measures to improve
resource circulation in aquaculture
farms

EXECUTIVE SUMMARY

Major contents

Institutional improvement for resource
circulation of aquaculture waste

Building the foundation for resource circulation
of aguaculture waste

Direction and support for technological
development of resource circulation for
aquaculture farms

AHVININNS

Chapter 6. Conclusion and policy

Conclusion

suggestion Policy suggestion
3. Results
1) Summary

» The paradigm of South Korea's waste management policy has

shifted from ‘waste management for creating pleasant living

environment to ‘building resource circulation society for

preparing climate change and the depletion of raw materials

and energy .

- In accordance with the Framework Act on Resource Circulation

(took effect on January 2018), various measures were introduced

including the resource circulation performance management,

charge on waste disposal and the Assessment of Resource

Circulation Utilization, and avoiding reclamation and incineration,

while promoting recycling.

- As part of the policy to promote the development, usage and

distribution of renewable energy, the government established the

Xi



‘Environmental-friendly Energy Town'. Driven by the Ministry
of Environment, this area is equipped with infrastructures for

switching waste resource into energy.

» However, recycling of aquaculture waste is conducted to very

limited items including Styrofoam, laver drying screens and

derelict fishing nets.

- Styrofoam buoys are recycled since treatment facilities (Styrofoam
volume reducer) have been developed and distributed. Laver-
drying screens made of synthetic resins are recycled because

producers are easy to collect along with some fishing nets.

- Incineration facilities of marine debris are not commercialized
since local governments have been unwilling to cooperate as
well as problems surrounding the operation cost. In addition,
technological development for turning waste oil into resource

has not begun.

» Aquaculture farms have grown in South Jeolla and South

Gyeongsang provinces. While seaweed such as laver and shellfish
such as oysters are cultivated with hanging culture, rack culture

and cage culture methods, fish farms are using fishing gears made
of PP, PE and EPS.

il
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(Table 2) Aquaculture methods, species and major fishing gear for §
subjects of this study )Z>
=)
Tvoes of Aguacult <
P Fishing gear made of synthetic resins ure
aquaculture ”
species
Rack | Buoytype | net(PP), rope (PP), buoy (EPS), string (nylon) L
aver
culture | Pole type | net (PP), rope (PP), string (nylon)
rope (PP), string (nylon), coated yam (rubber),  Oyster,
S irt
Hanging culture with buoy (EPS) ea squr
long lines _ Sea
rope (PP), string (nylon), buoy (PE etc.) mustard,
Kelp
Hanging Halirgng rope (PP), string (nylon), coated yarn (rubber)
culture Horizontal
at et rope (PP), string (nylon), plastic net (PE) Oyster
shallow ‘
waters Hosrtlfizr;tal rope (PP), string (nylon), packaging string
main body of cage (PE), rope (PP), net (PP,
nylon), net fixing frame (PE), buoy (EPS etc.), Fish
c " string (PE, PP, PVC)
age culture
g main body of cage (PE), rope (PP), net (PP,
nylon), net fixing frame (PE), buoy (EPS etc.), | Abalone

string (PE, PP, PVC), shelter (PE, PP, PVC)

» Derelict fishing gear of aquaculture farms has become the source

of marine debris due to the following reasons;

- Derelict fishing gear needs high cost for collection and treatment,

which also requires advanced technology. In addition, the range

of generation varies per seasons as well as per year and has

low value as waste resource.

- The classification of the type of waste (domestic waste, industrial

waste) is not clear under the Wastes Control Act. The foundation

xii



is not sufficient in terms of disposal and storage facilities befitting
to fishing communities as well as recycling. In addition, the
number of private treatment companies falls short and the

regulation concerning the unit cost of treatment is unrealistic.

- The commercial value of specialized treatment agency for
aquaculture waste is low due to its small generation volume.
Therefore, selecting an agency for entrusting the treatment is

quite difficult.

The US, Japan and Europe have made efforts to circulate and

turn marine debris into resources. For this purpose, countries
rearranged the recycling system for aquaculture waste, building

an optimal system from collection to treatment.

- Representative cases include Fishing for Energy’ of the US,
promotion project for the management of floating and drifting
matters in Fishing grounds of Japan and ‘Circular Economy
package’ of Europe. These campaigns aim to recycle marine
debris including aquaculture waste after recovering the energy

or extracting resource material from the waste.

- Taking these into action, countries rearranged relevant
regulations, while supporting the local governments or fishermen
to treat marine debris. At the same time, countries have
developed recycling technology and established a system from

collection to recycling.

- Recently, the development of up-cycling products has generated

the demand of marine debris as waste resource.

Xiv



EXECUTIVE SUMMARY

» The annual amount of aquaculture waste generated in

Wando-gun stands at 25,679 tons, among which 70.3% are treated

by systems such as recycling and incineration. However, 24.0%

AHVININNS

are left on land unattended, while 15.7% are carried away or

dumped at sea.

- From the amount treated by the systems, 51.0% were recycled,
15.7% was incinerated while 3.7 was treated as waste by local

governments.

(Table 3) The amount of aquaculture waste generated and
treated in Wando—-gun

Waste treatment (ton/yr)

Aquaculture Total Wash :
industry oI awayor PEVING iy Leave  Waste
(ton/yr) dur¥1p or sale unattended treatment
Pole type 255
Laver - - - - 255
Exposed 2,040
Buoy type
Seaweed Long line
mustard, "9 4,593 2,772 - 911 820 91
method
Kelp
Marine
Abalone cage 16,119 302 10,172 - 5,080 564
method
Ground
Hzzlorz aquarium 2,672 - 2,672 - - -
seed
method
Total 25,679 3,074 12,844 911 5,900 910
Ratio (%) 100.0 16.7 51.0 5.7 24.0 3.6

» Resource circulation of aquaculture farms means having a

circulation structure in which a local community, where

XV



aquaculture waste is generated recycles the waste or collects

the energy and then gives back the benefit to local residents.
- Able to reduce non-recyclable resources or the use of energy

- Able to cut the amount of waste generated from aquaculture

farms

- Able to collect energy from waste, which is not available for

reuse or recycling

(Picture 1) Diagram of resource circulation in aquaculture farms

Combustible

Drying facility for

waste such s F i agro-fishery products
derelict fishing facility P | Seawater sauna
net \Waste heat Aquaculture farms for
supply pipe | aquarium fish |
Collecting a X
. facility 5 Compression SRF Fuel for heating
Manr_\e ) Ma rne molding facility produced — and power plan%s
debris Collecting debris
generated facilty entered
Collecting
facility
Organic waste e : q Facility for making
processing Biogas ‘compost and Golf course,
Suas?c?:p‘g/e ! Tacilty facility G anre ) nearby farmland
into resource L

Biogas
storage tank
Refined thermal Hot water and lectcity
adjustment Gas supply — | supply (footbath tub,
facility weekend farm)

L
Recycling of derelict

LB IS EY I Producing daily supplies|
5 - B (sports equipment, mat
etc)

- The successful establishment of resource circulation model for

aquaculture farms needs requirements for each step as follows;
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{Picture 2) Stage—based guide for resource circulation of

aquaculture waste

Preparation

Discharging

Transportation and

I storage Processing
ST s ¥ Bislsite > Faslate rescucs

waste

of fishermen

region

Study the status of
aquaculture waste

Develop and install
discharging facility

Support the collection
of aquaculture waste

Implement local based

resource circulation of

per region such as bins for for aged fishing aquaculture waste
Set up a guidelin for  aquaculture waste communities and Install treatment
discharging/processi  Per unit of fishing areas having facilities for

ng by type of waste port/fishing difficulties withwaste  aquaculture waste:
Organize a council of ~ COMMUNYY collection preprocessing,

local governments
and establishing
management plans
per region/unit

Improve fishermen’
practice for managing
aquaculture
equipment and

Establish a broad
system for collecting
and transporting
waste considering

incineration/making it
into fuel or compost
Develop recycling
technology and

Suhyup (National discharging waste generation volume promote private
Federation of Continue Operate companies

Fisheries promotion/education  transportation Develop and install
Cooperatives) to fishermen’ facilities such as treatment facilities for

(Including measures
for optimal discharge,
measures for
separated discharge)

organizations such as
National Federation of
Fisheries
Cooperatives

ships

Install and operate
proper storage
facilities per type of
waste such as
organic or
combustible waste

organic and
combustible waste
Promotion activities to
the general public and
creating a new trend
for consumption

Reduce waste
generation in
cooperation with
equipment
manufacturing
companies:
biodegradable fishing
gear, eco—design,
utilizing waste
resources etc.

AHVININNS

» Technologies of resource circulation applicable to aquaculture

waste are listed below;

- Buoy for fish farming: turning solid waste into fuel and refined
fuel oil, thermal decomposition and turning it into hydrocarbon,

source for recycled products

- Plastic and wood equipment and facilities for fish farming:

XVii



thermal decomposition and turning it into hydrocarbon, source

for recycled products

- Fishing net and rope: thermal decomposition and turning it into

hydrocarbon, source for recycled products

- Organic waste (laver scraps, dead fish etc.): turning it into biogas

Oor compost

2) Improvement measures for resource circulation of
aquaculture farms

» Institutional improvements required for resource circulation of

aquaculture waste

- Expand the application of the Extended Producer Responsibility

(EPR) to aquaculture equipment

- Conduct the Durability Evaluation for aquaculture equipment and
facilities
- Establish the ordinance for strengthening the responsibility of
local governments
» Requirements for building the foundation for resource

circulation of aquaculture waste

- Draw a guideline on discharge and treatment of aquaculture

waste

- Build and operate facilities relevant to resource circulation of

aquaculture waste
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- Improve the awareness of stakeholders including fishermen

» Support for the technological development of resource

circulation in aquaculture farms

- Policies for supporting the technological development of
equipment for aquaculture farms considering resource
circulation: (a) continuing the technological development of
biodegradable fishing gear and strengthening the collection of
derelict fishing gear, (b) investing to technology for shell
recycling, (¢) developing the technology for turning organic waste
into resource and (d) developing environmentally-friendly

technology for aquaculture equipment.

» Strategies for a stable resource circulation of aquaculture waste

- First, rearranging laws and regulations for managing aquaculture

farms based on resource circulation

- Second, establishing the standards for the durability evaluation

for aquaculture equipment and facilities

- Third, conducting a systematic investigation on wastes generated

from aquaculture farms

- Fourth, supporting the recycling of marine debris and relevant

industry driven by the nation

3) Expected benefits including policy contribution

» Participating in the ‘Planning Research on the Technological

XiX
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Development of Resource Circulation Marine Debris' conducted

by the Ministry of Oceans and Fisheries

- Participating in an experts meeting (Sep 18, 2018) organized by
the Korea Research Institute of Ships and Ocean engineering
(KRISO) and discussing measures to turn waste into the source

for eco-friendly industry and energy.

- Participating in an experts meeting (Oct 8, 2018) organized by
the Korea Marine Environment Management Corporation (KOEM)
and discussing a direction of the technological development for

managing the life cycle of marine debris

- Participating in an experts meeting (Dec 4, 2018) organized by
Korea Institute of Ocean Science and Technology (KIOST) and
making presentation on marine debris policies and recycling
cases and discussing measures for recycling fishing nets and

plastic waste

Reflecting the contents of this study into "The Third Basic Plan

on Marine Litter Management’

- Government tasks for the technological development of marine

debris recycling
- A pilot project for building marine waste-free fishing community

- Promoting projects for recycling marine debris

XX
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o oY A 0.830
By oE A M 0.830 0.830
HOoIEY S 0.830
SLAT] LIS+ X|(E2AEIH 0| K<) 0.805 0.807
R BOE'_I 2 S| AE|HH 0| 0.423 0.563
HY S E E2HEE =201 0.733 0.771
7|Ef &715 -E|0| U 0.845 0.845
RSN %ﬂlg%;‘i—: IquﬁlEd 0.675 0.729

14) 2%, HEL 7|2 22| S50, 2018, 5. 10, p.3.

15) AXIHEEHIZO] ) ZSS MAGH= HIZRIRY, $URKIE BRT= Hz 5140l
= <01 1051 Ok = 71 120/ 3218 0, £11 2 $2I3 710 225
= XIS 1 Al (28 4)),




s = MN2x SHE  M3At SHE
=HREY 0.790 0.805
=R 0.730 0.760
Sy 0.770 0.802
gEs 0.39%4 0.608
FitE SHERAL 0.277 0.324
F2HA 0.600 0.600
e A 0.560 0.560
HE|Z 2l ETA 0.650 0.650
UZ-7I=EETA 0.400 0.452
YR L E 2 YK 0.213 0.312
HASAHX 0.153 0.153
ZEALE X EE - 0.511
42y - 0.848

=
At 20229 A7 |HEE SHS2 S48 1A|(2017-2403); 20229 % MIE- ZAIHE &7 (Mg
SHE, 20179 2V XHEE SHS2 S4E 1A|(2012-2393); 20179 NIE - EEAE &7 |
g SHE FE/0) H7E Xpy
S, EPRS A8 ATEITANALE AT A 2L
AEoto] A& AF-E olPsHA Hot. AZ-BAIATA LA EPR
g F5E2 ADT=ZZAANEEAYSAZE 5 71 £3o] 4
HEo] FHIL ATt

B E=
ey EENEST, BT LT T
R8), 928, S0/, HEH

WpEEeERYYs 28w 288 87

wppERANESHH e
(DEEZEMEBAYBHEY  HBS

(ApetEolopeEE  HEfolol
(pEEsstmEAeEHTy L o s B SAET

HI2-AMR ZHTY
ADBR XM EA S A TRHHE

A= BHAR(2017), p. 455

B
o
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H2d HJlE H siiefiey| g2 o 24

3) FsHIE - Xe|

HrEEE L M e W7 lES A2V AR IER T
StaL Quoh. A7 ARV e ¥

g e FAsh He) Aol
Aol7t itk B /1B el FA A2l Aol AAA A
whlo], Al 1B Tel FAL AR, Hel A wEAl
e,

(H2-8) 47|12 27 2| FH & X2 Y

= 22| =X SR
MEITH 7|2 N2 A NY 25 AHE
AR 7|2 M- XAl 7 /) AAET 7 |E HiEA

Az AT Ay

S04 sk w7lE2 HrlEe] dut SRl wE AT
= A=, ARV ER FEET 5

227 STA ez Xlx}iﬂﬂ A2 Mg T B

7= ﬁl‘ﬂ H3soke7] £ oieny| B MWy 2w A2,
o wiet LNV ER 5o O‘E} SH7EY A% A= A
71 H AAE Q= A=, ﬁﬂlﬂge—}ﬂ‘ﬂj A4zA29 4 'H

7l AT AR wet =gy s eo] AEsial it

(H 2-9) sZ 2y 7129 =7 X2| FX|

ET=] EEE] eSS 27 %2 A
A MEM7| E KIRHA
I
c=T= A=hy|2 OIZHCH3Y 9JEf SRS AT ()
S A7 |2 H74-H2) x| SHRE AT 3)
He S 2| 2% = /et EN
gommpye | MEIWIS RN S o SN
= = _
=< UZHYIE YN S HER THER AR

Xz SA42(2012), p. 2
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H7]=9] 79k Aol 225 vl
(I8 2-3) s A

SAA UM T 2= H A AL, RIREH I

N 4

A

o

P F 1948 Yult JHoE of

ARAH

Rtz: BREART2017) RAIR

23749 BEAES
ANA A A= 1

71
=

o

2JAIY 02 42791 2407 O

X
AT WEXIE, 2017).
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=
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M2 Uiz 2 sidMer] 2| oig &4

I Qe A7 FeHuld FAFS A7t
109E~20%F Eof o]2H, £AF fjv] &g v|&S 96.7%(2016W

(B 2-10) Q= FsHH|E =1-X2| 31

Hel =
= 2013 2014 2015 2016
B 332,575 329,239 322,964 314,420
Skt 189,306 188,279 186,965 205,951
Mg 174,181 193,065 211,143 199,254

A=2: 845(2017), p.500; $H=28tE58TH2017), p.49.2| AI=2E E=2 X Hy

o °
7‘%?46}1 At ﬂl%%%ﬂiﬂ FAFL A7 55k 7H-~57F 94 Ao
2 182 99.8%(2016¢ 7|&)E tjFEo]

(HE2-11) 9 SsHsA27| £7-X2| 5ig

R H N
T= 2013 2014 2015 2016
R 72,350 73,290 71,824 72,458
At 57,987 55,953 58,469 59,295
W 56,180 55,890 59,720 59,180

K= 248(2017), p.500; SIRSATLH2017), p.52.2| KBS ELf2 H7RI Aty

3) WX o|Lix|=tet Tiety OLUX|ER2 Z=d ALY
(1) &-Tdox] 2
FEUERE Alov A ' A 2] 9 AE Tt o] 8- Eee

dhe
R

ol
o



7

of

_4_4

Asf 200449 71& "HARIUA A R o]E-
Al 3 AR Aol & EESAAH, o
A A-AA dUAe] He gioh A s42 A 59 2919
A8 w5, AdE] 24, TAAGA 59 ALAA oA B=
Foh, A 71 7149 AA] 3L A 29, AZ713ER1 AL-AA O

U7 Y 29 52 FPokn Uek

=2

N

1o

ol HolA st U AR A= AL -+ A=
#71A 5= X A T A E HEAA o]&ok=
UA" IR A22A2%). A ZA = HFAIUA, I, &

A

2, P, oA, ABALE WIAA o] &3 BlolQ
oI, W72 o] Sol ek WE U RL D 25 A
%8 AE AH0] §718e WBAA oA YA, A B T
Aol A7, @ 09 ARES A4 Ei WMEAA FojA= ouR, @
w7120 £2t4e WEAF] o[UA177} olo sdEt

| Wo what S-ejutet R WESE AR A AR 7]
A8)(2014~2035), 9 A= 2035744 13 o419 1% A4
NUA R FFeAcHe SRS YT AR ALE Ao
A BFEL H7IE v1ES SAShT B e S uAY
0w g4ste] 2035\ WA Akl 13.4%2 Al AYIA
stk w90l 20165 0] WEE TAARHA K T4
s R, oA 203597H AARCIU A BF B HE 11%E

(¢]

17) TRIOHR] S RGO 7 012 - HEEXIE AR [EH 1180|200 52 7 |1Z X 9.

18) QXA SIEE g PR £, PRI HI=2Y, MAHEOIUR] SHIAY TS =i, A=
= HHYGERI AN FE, LAY RAD S Aot M=H X2 |2 265 S 67HK| MF: L]
HIAL

19) MASHAIEF(2014), p. 5.

32



M2 Uiz & sidmey| a2 oig =

o LT

2025971A] @43 Ao g BRI gyt F3 9 H|SS 20354 7]
Z 32.3%N A 68%% sttt AL vFE Tt 20

(H2-12) 1XH OfHX| 71 RE HIS S8

ctol: 9%

2= 2012 2014 2025 2035 E;CE
EfrE 0.3 0.5 3.7 7.9 21.2
EfQfE 2.7 4.9 12.9 14.1 11.7

29 2.2 2.6 15.6 18.2 16.5
Eofel 15.2 13.3 19.0 18.0 7.7

! 9.3 9.7 4.1 2.9 0.3

X 0.7 0.9 44 85 18.0

B 1.1 1.1 1.6 1.3 6.7
H7|E 68.4 67.0 388 29.2 2.0

Az HYSHAEL(2014), p. b

(2) HIXH OjLix] 4

AP SRR oW A5 H2017)0l ©=H, 20169 $-=u
2to] Al oA FFFL 14,1784 toe2VE 12} oUA] FFF
(294,5473 toe)9] 4.81%°1 clEtt. Al-ABANAA F ABANAA &
HE2 13,8008 toeZ Al- AR 97.7%] Dok, A olu]
A 5 H71E9 oUA AAFS 8,742 toez Al AR
61.7%& AASHAL Qlth.22 ¥l &g E&3 ovA = H7ts, AR
H71E, AgH7IEMHI=A2Y] 23, AHMELAEERRAR, 1L

20) AIAS YRR OfL{XKHEMA(2016), p. 3.

21) TOE(Ton of Oil Equivalent)= XI7H&40] EXich= 22 OfL{X| Q] LAZ0)| 7|=5hA 015 A
RO LMZHOZ ShMEE HOZ MRSHMES U 1TOE= 1,000%t kealOff SHEH(LIIO|H] XIAJ 1}
(https://terms.naver.com/entry.nhn?docld=783700&¢cid=42111&categoryld=42111,
2018/06/08 ZAY).

22) MASHXIEE - SH=H0HXIZHH(2017), p. 15.
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FAZ(SRE), A= SollA Akt w7l= F #H7H27F 5,189
A 10e(59.3%)% M w2 BlF2 AABIAL 1o, A8 7]E(949
A toe), AFAT71E(9443 toe) oIt

(B 2-13) H7|Z THHO|AX| H412H2014~20161H)

=2l toe
T 20144 20154 20164
A 6,904,733 8,436,217 8,742,727
H7tA 4,148,491 5,345,343 5,189,393
A2 780,801 925,376 944,436
MEH7|E 157,178 972,271 949,551
CHE Al M 7] 725,420 - -
AHEZEHZAZ 837,114 807,229 661,278
SRF 58,935 207,638 821,614
MR 196,794 178,360 176,405

= IPEAMY 7 |[= 20152 E METH 7 |S0l| L&
AR HAS YR S0 XISEH(2017), p. 25

N

571 §isto] THixtd 9 wpol A oz tiH ;230 T o o
o}, 20094 SFF 5 FAFA7T T2 "HAY 9 vpo] 2|
2 iR g APAE,20 & TRPT. o] ALA = HA
ofuiAst, Mea HAuLE 24, FHt viol A oy A5} 5
Al 7HA ARBAE AATHS. HZAD] o A|st TR H=
A ofluR|st Ad dA], £EE BE0UA SHER 24, WA
AuAgt 71g 7 ol HAATAA=Z AA= A

ST 2020874 7R 714 H71=2] 90%((345% &/4), 7t

FAEE 20089 WP £24EE HALS R Poz g
1

_




2 & W72 U o] B S 2

& 7711 #7129 36%(283% E/H9)E oA s FrE H

Age Azt et

(I3 2-4) YA ofiX|et =2 =8

Plvalolo Pl R R L) | ORI 7tA
(3842 R /) (TETEHE ) 1532 WGeml | 00, 106 ot )
100, I I
o
X}
& %
ol 4%
o
X 0%
&}
=
H % L ) ] |
]
0% L I
| |
(1]
W 2013 202044

A= 8:452(2017), p. 490

SARE W] oA} 7|8k S B8] g8 Bl ot
2 Agstn Ydid, F8) AL B 201697 B, B4 5o
A DHAR A 147447 DA Tkk FEo] AR 887
Aol ZFEHE RO Uehith0 B3 G4, 15E, e
I 5 7144 LE BEote] vlol kAT AT AHE 5
EURYA, 5 24 Hhol@rkAst A F 90740 o e,

Q) TlerdouxiEr2 =4

Ae] Aol A sk w7lEol it A4 B EA= 2F

25) £Z8(2017), p. 490.
26) BZ5(2017), p. 488.
27) 245(2016),72016 7 AHAH HIO|Q7tASE AlM $434,(2018/06/04 Z4A).
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B 2 Agle] dero natso] Stk A AT Hlek ol
Nz w718 BE AR WA H718e] A el A Ty o
AL SYE 718 % A0 ABE 7hse A9l 474 olgor
s 93 ek,

SeluteRe 20169 HULTI LS Xﬂxéfztﬂ 101 201895
B 5 ol AY=|T Ak }%—eﬂ%
oA T H Lot A e Al X}%J_%ig_ 29, 4

ABANUA TS AL V]9 BLAH WY, 27,
SN BEAE 2R §) UAs A4 59| dztedat vt
0| 2P| 229 o] §3te] A 7] 5 oUXS YAkste] FHA Ao

FIFHORN PUBVHS AL 9 A5E FAA L A2

FEuEts 20149 SRS SAHLE 11 FA7L Zolste T
oA B SAAL S LRHYY. o] AYoAEs FF F2=
2017Q97HA] 15~20714-9] ZI8HA o qAJek& A]7gskar, 20189+
Bl W7 L& ARt Aot olF {ldf R FU 4
v} AAA Q] ol E REsty] e JIAEEE A Poal o x[E
=2 Bl AR oUAY £948& Astr] A widE g%

Shehs oth0

28) HIO|Q0AZ “ZEe S MitEE= SAEQ R7IMI(BIO) EZHMASS)22 A, K7 AHIXH, &
(s, i, 71HS), RER(RA|, S, HE), oiEF S0| USSP IEE & 7K
2-3(2009), p. 4).

29) $5(2017), p. 491.
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2 O X|EFR XZHE(20165)

AR YR HEXE(2016. 12.16), p. 8, 12
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H2d HJlE H siiefiey| g2 o 24

H2E SHQEM|7| R2| B8 HA31)
1. SHYMY|7]32) 2| Xz

1) =2| sHYMY 7| Y2 ST

2| A A 7E 29t g2 7] £AI7F FAAE] 9 o]
w2 HREY ot g2 7] ZAIE et e SAAR9] Q14
I -2 vl A BEet|, siFAH 7Y REES RIS A=
STtAEo] A4t B E A 5 B9 ARG AR OME} AL
3] AA°l & YFE vE 4 Utk AREol 7] x5k alt}
StAE Fo] FA BAAMA EAsHE nA| SR
ofye} QI7te] AFAHE AET & Utke AT At
2 AR E SHoE A EAIE e =
SHA| o] FojA| 1L Ut

UNEPQ2016)°] w2, 201490 AAZCZ oF 3,19 E9] ZtA
E133)0] AYArE| AL, dA Q] Gatat ARgo] X|&F - 205080l= &
ZAE AFo] 209 Eo 8 FT7RYT Ao 43t Jambeck
et al(2015)}2 20109 71& 19270 At =7ol|lA HAH EtAd
2715 29 74 s¥igl EO & AL, o] F 4.8~12. 79Tt Eo]

011
Mo
ol
W onE g
BT
O i °F
oo -
o2
oS

= P L= P

l

F

P
i

31) £ RO LRI B R W) I S| B 0102, OB dRap o

Chst FEPRIO) 2] S1SIS AHE T, QIAYS M 201 Chet plge PRt 28 JI8e

B S2|LIRI0l= S22 (0] Chet K01 Mot glOL, B4ARRO MBI o

SHUQHEINS Tol 2 FXI5T US. OJFI0IME SHHOR NB3te sHYM| 80S

AREHE], ARO LABHE M| QAR 7|22 BI[3

33) ZHAE| KHRI2 = PE(73HPHE, 20101), PET(5340t ), PP(5HDF ), PVC(35¢2H )7}
71& 2O, EPSE ZEElst PS, PUR 50| AUS(UNEP(2016), p. 26).

34) UNEP(2016), p. 26.
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NFoE FUEE= AR U EAE HFH H HI1E ¢
9 5 g2 Qg fFAEY FFE EE St o
Kuhn, S. et al.2015)°] WEW, ABL A} i} 7atejofA BT
HF2AE 7S HAFoHAY 1&E Ao s dFs B2 2o=s oy
AL, HitARAHeared seall= 139He] 5 87F(61.5%)141 A5, 137F
2] 2% TIE R(100%2E FAH 7Y FFE TS Al £
AFE] %A E}.36)

STAE Y AR 7] HlFESho] Al AFst
o] 7}l et FAAE] = ETAE A TE ZATT FF2AHE ]

Al 82 2A3}star Qlvh. 15t AR sig2E7] dg
N =719 &S s tigt AAT w7t S4lolqltt. 2
sig2E 7o Higt F7Fo] ol wet vitkE et w7 7t
A9 g, AL 35or HEE & AE 5H dE=
AA ] = =il ATt
F-N273S 5] (UNEA: United Nations Environment Assembly)&=
20149, 20164, 20179 & Al Aol 24 E2taY 287|185 29t
gt sfF2e|7] EA tH8Z AT 2N AHF 20174 A3
A 3o SAA R 59 Qe ol AA AY 5 ois et
= AFoteE Aert IF AXE A4 AR 29l weh

o
=2
=
WJ
of
o

e}

o2 1o rr rlo Hd

35) Jambeck, J. R. et a/(2015), pp. 768-771.

36) Kuhn, S. et a/.(2015), p. 78, 86.

37) M1t E8l= S2tAE M27|S Lt siyMa|7 |9 Mzt Hekof TSt 22 Bt 00|32
ZEAE BT S 217 AFS Z2(UNEAQ014)). M2Xt E3|= 010|932 S2AEN S2IAEI M
2719 ZZAQI S ERH Q1AM UNEPZ O] 2XIE siHZst | st et 0 S 2471 AfetE
Z2I(UNEA(2016)). MI3XI &35|0lli= 2025E77K| ZE 72| sHUA2|7| ot 217 |5 Xz
et WZS S0l FHMLZ T4 QL= £X| S2 Ofgol| ffet /28 8IS 110 AL

&h Z9|(UNEA(2017)).
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H2% IS U siomsy| 2] 5ia 24

201895 R RIH(HEE7D, NGO 5 olsieAIAL, FAO2E IMO
5 71& A7 5ol ™ojshe ¥ IEol 9= Qlrh olf
A7 IFollM= 20161 A2AF Aoo wheh 2 H Hf-S e
EY2 7|29 2A Fekoa g2y 7] EAE tE 4 JLX,
27 Eachd 712 Bokg AgelAY AR 34 FoFE 249
of Sl=A] oFEE HF =T AL = Hlth 20159 G7 A429
oAM= g2 7] #HEE A ‘G7 Action Plan to Combat Marine
Litter' &, 20179 G20 “8/33]@° A= ‘G20 Action Plan on Marine
Litter & ZtZF 93t

FAALZ]O A RO I Sl= g7 A= EetaY 24
o EgkAEo] of7|sk= mA| ks
AFSlo] 24 S Wk EA <
Aol &g £XE TS o A 7, 4H[R}F P59 #g)
solth FAFC R AAEHIL Q= AR ETAEY ARG A
oAl S Hiet AR 1Al Y38 AlE AR A, SRk
E] a3

A 24 A 5 AE H4l(Redesign), HAHE A2 o

I

38) UNEP(2017). 0| 5EIIAY= H2R} ABI285:| Q0] 112} 201748 1 APA 3074 =7kl 2t
__l.l.kIE| 0_l9|_7__$_° EOH XHHE|
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UNEA 2 QU= A 0121 S sHMa|7| hS ot Digie 9iet 942 18 74 2
H

20150 B2 B5S Yot S| TR0 o), $AMZ G7 Action

67 Plan to Combat Marine Litter’ XHEY
520 20174 e|LUE Zetst 2071 3/ #=0] HE-E ‘G20 Action Plan on Marine
Litter’ RHEH, 77FK| X424 417K THH| KIA|

APEC 2710] M2 siM27| hSS 9ist 7to|=2tel ZH| 5, 7|2 22
APEC 28318 913t 212100 ALK RIS FOf 201 o2 ot =0, sfMe7| % 2
5 438 743
20174 118 HSO2 aHM7| 51| 3, BAAE AIS FHISL XES B

M E =0
-1 O =

2) =L SHEM[7| H2H
SYutets sjF2d719] 53k T E 96 7Y 71EA
< 9oty T HY Y AulE Bof di-So 2ar ltk. s
710 gt AA QA =7t Tel= 20099 R BAGE Q) THgR
A A24RANF ] wheth YA G sl HiE ®
= H71ES 8RHoRE A -AYs] ot H7E of
FeA-AY ALS FEHE S A5k et olof wet 20099 O]
NYFARE FHOE FHR, fFFEH0] FEoE AR} fF
2] 7]241€(2009~2013) & SHotla dA= A3t o
oF#d 7] e 7|1 EA2(2014~2018) ] A% o ATh
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H2d HJlE H siiefiey| g2 o 24

s FA= sF 2719 AAKRL #EE A 20177H F
712 MBS AA Zof| gt 25t sjrad|y] Bele] 2A7} H9
A EgeEaEy e Y IHE SdEHriE 2 dedsd
= o ¥

AL o 2R SRy gz, 39 Y B A, 3§

FHALY] FE EES FAEEAL . Eo ST HY =R o
T AAA B E % ol o] A Bl U o] M
oj7-ol Ak, T, ARG, H|71, Aol o]2& Ao 7] #EE =

Moz 3x k.

2014358 A% £ A2 A EAYN A FAASONA ok
287 d= A% AFoE AAE TEEF A= (Honolulu
Strategy)39& Firsto] siFaey] Y #e 5 40 A 2170
ARz FEo0] et A2A 71 RALe) Ak A wAY B,
ALY 57 7&9} Teps|ut vEsh A BEY 18 FE

30) S22 A2 201111 02 5/240[0l Sl RIBRFSHU27| FRISCI0NM HLMe7| ThS
S 9I3) 27110 TS Sohs TSRS HA3H XY, O HEOME eme?| 2y
712401 W12} 2417191, 3417101, B SiQIMa|7|0| Q1at HIBHS Xf24st| S/t Ml THIS HIA
511918, 24 O3} 18 K2 BUOR WS, 967, A =2 5 LIRSSt P10 A=
LE THESOH T3t LIS S ChA HEoIGS
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(8 2-6) M2x} oiMe|7| 22| 7|2 AZIQ| HIFa =7 2tx|

et I LS|

I —
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(2) 2 2 ZYYE0

SfFAH 7] R 7 2 YU3(IMDCC: Interagency Marine Debris

Coordinating Committee)x= "The Marine Plastic Pollution Research

70) IMDCC(2016) E1ME EZ XM5IICE
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nd Control Acti©] A3t 1987W0] A3 FAE RO H, o]
G2 719 AAo wet 20060 A HE AL

T
:Oé

37, A A L Ao o
A I S AN, oI5 SAeh 20089 Shepaes] T

A4
A, B, Ak 4 Axo] TRt 7|1 2 BEuAE sk, A4
Zoll qﬁ_} 7} 71349] o3-S HAstY TS BASH B 1A (progress
report) & AU =E 9|30 A&ttt 181 IAFE 52 A%t
05“31]7] s Aol gk zt 49| -5, AH7|H A A
s ZEIH 9 A 229 245 AT
D

The Interagency Marine Debris Coordinating Committee(IMDCC)2| LA
ClE Ty
=2 i7" (NOAA: National Oceanic and Atmospheric Administration) — 2| &
2F74$(EPA U.S. Environmental Protection Agency) — £.2|%
BHIH(USACE: U.S. Army Corps of Engineers)
3HE(Navy: U.S. Navy)
SHFAH|CH(USCG: U.S. Coast Guard)
02 2l oSS AH|IA(USFWS: U.S. Fish and Wildlife Service)
22 MH|A(NPS: National Park Service)
OrM gl 2+ XSH=Z(BSEE: Bureau of Safety and Environmental Enforcement)
Y L= 2|3|(MMC: Marine Mammal Commission)

71) 20183 58 25201| 7HE|= 27| 3|0= 20183 512IAH|QI0) THH[oH | Pfol sHRkAA7|S CiAd
oz o|- HlAH:HO %—EO %I‘IX‘Ii h:OlOI. J__[ 3HOFME~”7| E_EH(MDP) 0:||A|-£ 20’]7I_=|
Sl2[AH|212] FRS B2 KO siYM7| Wt MIA H X2 AF2= 1,8002 EH K58 =
OI5IILE. https://response.restoration.noaa.gov/interagency—marine—debris—
coordinating—committee—quarterly—-meeting (A4 2018. 10. 30)
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A5t ol 2 2= AHR=(Office of Ocean and Polar Affairs)
A Aot EHAXHIE (Environment and Natural Resources)
(20184 A F7} 7| #]
=228(DOS: Department of State)
LIZE(DOI: Department of the Interior)

X&: IMDCC(2016)E EMIZ 71T 2hd

2 7078 SOS ¥ IMDCC7} vl Ab= &8t ofuzt =4
FdY A= JFS AT ¢ JEF FHFH(Department of
State)?} WHF(Department of the Interior)E& 7}t 23S &
o sttt ole g7 EF F71Y] kYo 2= 4
d & Qle= AlAA EARRE 1A o WE Aolth do g HjxE 5
FEGAEY F8 YA R SlE 7= sjd2E7] 4 14

ghels
o] ™R3t 1Al Y=o 3t Aow Holrh

(3) aligM|7| Z=T]2H72)

Sf|F2E 7] T2 T (Marine Debris Program)= sl| 28| 7] F3F
o A, A A A FHOE o AT AFYLE NOAAJ
AR=Z T Qlek ¥ 20060 A78E "Marine Debris Research,
Prevention, Reduction Acti o] A5}t R0 ow, o]% 20124
¥ 20189 7 HOIA AlsQlS T

72) NOAA Marine debris Program EH|0|X|(Z4A1): 2018. 10. 30)
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ll

T3 & QIEE ARA A FNLEE 943 A FAME] 7[9HCommunity
based) s|¥27] 4 ZEHE, w& 9 FH ZZAEQ ik

A hgtet.

SOS ¥ NOAAZ} FEok= sfgae]7] 2 19| o bt
< O& Aslolet. A4k FF 59 59H2018~20221) 71&
ik gejolA 1Rt e FAEQIN, g7 wgd
7] 9ol o2 A 7)ol 2R 9 WS AFE 35 S

9 = A =AU

rO

2 18
fo mo AL ok

_r;c\

n)=22 Aoky 22 AFo g Q5] oy LzaMo] A7 A
st QJ7] wjEof ¥ y] T2 ao] fHo] wet 9s]o] A
SUAZ WA= A2 A4t FE7F ZolsiRe &7t okt dlihat
HorRE Hod=t+= A2 Yusttt. & v=2 IJAAE 2022
W7HA] siF2)7] B A, A, A ARdE ASHew 20T
AOR o=

(OE 3-25) sigxMe|7| 23 #(MDP)2| 47| M2K2016~2020)

Siaey7| & gl vicke} ok BHET|

(The NOAA Marine Debris Program envisions the global acean and s coasts free from the impacts of marine debris)

| oM |
LM RYN S EAF Y oY

(NOCAA Marine Debris Program is to investigate and prevent the adverse impacts of marine debris)

o

| = |
XS B
= e | o | |
(Coordination) Response & (Removal) (Prevention) P )
Preparedness) essmen

Xt=: NOAA Marine Debris Program(2015)S EU2 H72X 24
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2) Ho{Y CHY OIX] 2l ALR73)

t]=+2 Marine Debris Program oj|4t0.2 Ho]L-5 3]4=5}0] o
A2 3]45k= TFishing for Energy TZAEE 2008WH-E A A5}

1 Qlt}, o] Z2AE= 519}0] Nets to Energy Z2I1H-S Hd=2
NrE Aoz =Y o]FoRsE7]Z(National Fish and Wildlife

Foundation), B|I7|EA4 2|4 Covanta, & AZ-&AA Schnitzer
Steel Industries & ¥l-3o] FHslo] FXIgHH.

=Y o]FoRYFEV|IFS AFYY FHY|FOZ Schnitzer Steel
Industries?} Covanta Energy®} $H4 FAE L A= AR 7|3, A
A ARS] oA 9 A et HElsto] Hol ARt AAD Aa
£ ARt AAE AT o]dlo] Hloj5-E BiESHA Schnitzer
Steel Industries= 7H7H& A2 46t 35 H4-E EEotal 5t
& E+= OIF 52 ddstt} Covanta Energys= A AEd Ho|3+&
wHsto] X ARRIE 9% A7|= Hgeit

At 109 &<t Fishing for Energy ZR2HAE= 127] 5, 557] &

TolA & 49 w=o] Hoj4tE A SFATL it

(a3 3-26) ‘Fishing for Energy’ AA| X|¥ 2! B0 =748t

At2: NOAA Marine Debris Program SH|0|X|, U.S. National Fish and Wildlife Foundation STl
O|X|. (HA: 2018. 10. 30)

73) U.S. National Fish and Wildlife Foundation ZH|0|X|(Fishign for Energy Z2XE)E 211
510 b5 (ZAL: 2018. 10. 30)
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A 107 FFollA] "ol -E $=5to] 2,200 ©]/4+e] ¢
=1y q48-& AJAbstarl Qloh. 1 Il A
2= At dFo HEHA = Hol+ Ao F3t
Hofl&= 7749 g2 AEof A

o 1608 2| FAY o) Foltt.

)
ot
et

4
19 o
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N

ol R ok
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g ol
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)
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H 3-14) 20184 ‘Fishing for Energy’ Grant fund XA
BT PETRI, ot

icok OAl EHF A Ol 52K .
;P_tjslrto RicoX|S3e] e S +71 X 285 The Ocean Foundation $221,862

o] OFAl 9 S35 =1 =1
)Sk?flt;]/v;SgJAlaSka oleidd=el = ol Island Trails Network $213,627

- —— College of William and Mary,
Edf MEFIA Z4F & U9 . .
EE%%\?\?:SZgab SH dold Y ES Virginia Institute of Marine  $140,568
e ' Science

Papahanaumokuakea L2 MEE N L
H52 95t QA0 —’.‘—71(H|) University of Hawaii — Manoa | $500,000
Cape Cod Bay2| Right Whale2| R40{7 Massachusetts Division of $98.840
A3 HZUS 5 2H(MA) Marine Fisheries ’

ol MAIKIC B 2 3|52 2ot FA

AFSE0| ZIH ja} *71(WA) Natural Resources Consultants = $174,913

Florida Keys X|92| 5{2|#H|2! Irma2 FA& Florida Fish and Wildlife

Egt 27 Conservation Commission $155,000

Xt=: U.S. National Fish and Wildlife Foundation SH|0|X| (ZA1: 2018. 10. 30)
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3. 7& Akl

1) SHYM2[7] E2|HE74

(1) EU sfiYxz|=2

FE2 200890 =g HFHZF7| 2 H(MSFD: Marine Strategy
Frame- work Directive) & EE JFAH7|E T3 s|FAHES
SRR, o] X2 2020W7HA] EU sf<9] Highdlet A=A AH
(GES: Good Ecological Status) & 2ot sfF7|qF A L AH3]4
59 A AYE Hosts A2 BEE T fHY Z=o]l 1 g
BAEE Wit 11719 A3 A RS 7Esti=d|, MSFD #<
Aol 2] HHE SHL & Us AHEPE A =] ot

SHH, -4 o|AMS]2KEuropean Council) S8 2]3](Furopean Parlia-
ment)= 3 202042 BRI FHERE 2HSLA F8 &
BEctol digt Z714 AHHFS AARE A7A S F5AE
(Environment Action Programme)< 2013¢ 11€o] =5
Ao A AAIRE 3t HHe HAARFEY A, A9 554 o]
Eﬂ x]_o_].ﬁx40] ﬁxﬂa_ﬂ\ = XiE]-/\ Pﬂxﬂi X—]Q_]— 9_]— Q_q— 574‘
g Exjo tigt Yo 2RE =7 BT 5ol ©

| &
Al (Circular Economy) & B2 vldoA =&H ZHo|tt

7Rt 2 BSAE 2 HIH

2060 Rel= K9] HEHA StA| LHOIAM 2 A0t 2|9 M 714t E2 gH
= A0| Yl MAKLEO| K& 7hsotA| &=l S0 =20l ZA| IM HI%EID:I
d= HAG2 A2l HHIS SIA7 = LA 2 ESE1 JIXIE AU SEFLH

o=

74) RETLIYS| EHOIX(HMY: 2018. 10. )5 EMZ ZA6IUS
75) GES Descriptor 10. “oiQF M2|7|9] H&! 2 k0| 50 |Lt OH%F%%OH SHE 7|XIX| 4=Lt
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(2) EUS =2tFH Ij7|X| & SctAE M2t

S HPYY3] (Furopean Commission)= 2015¢ 12¢€ 20

3t A A 37| A|(Circular Economy Package) & &5ttt &3t
A

>

ot
2
9
=
o)
=
1Y)
=
€5
a
o)
5
5
=
Ir
2
|
filo
oZ
>
S
2
oo
£,
N,
ol
ol
rr
N
Y
1o
S

T2 ALt dHE= EoE AE A &2 1 d=5E AR,
g, A48 D 2L ST B5t ozt o ZHARI, &5
HE SO & HI7|EZ IS HAadchs AS FHE Ttk olF ¢
A= 71 MY, AR PE H H2YA B AS 58 A9y
oA B A=) AFu7F Dastet 2015W0f HEE A of
71X o= ‘H71E 7|EAZ(Waste Framework Directive), T8 A
A(Landfill Directive), ‘E% A (Packaging Directive), ‘®HX}, Hj
Blg] 9@ 44 5 ¥ A7|AIEl] et A (Directives on end-of-
life vehicles, batteries and accumulators, and WEEE) & 47}4]
Qo] x39tE|o] Ut 1171l o] HYsH| fIg AR FAE
27l AS 9%t ¥, 24 9mo 4 ®2E AN, oZ "R
1 2 A 22, AL vl A H]Rof g Y, HE
8-S FIRt 2A7He] QAR ol tigh QIRQY, o =pE'y} o
7 ‘e FA A SetAHof I3 A= (Strategy on Plastics in the

Circular Economy) 2 A|A]5}t}.76)

EotaE A2 FHOA E2kaE A AA, At AR

=1
L
ot
v}
Jo
ot
i)
o2
E)
)
ot
fr
P
2
o
i
1
ot
o)
ol
[\
B
)
R
o[> A S )

76) RE2l3| SHO[X|(ZAY: 2018. 10. 31)
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20309714 B5= Af&gstal, d3E EgAEHY 4AHE £0l|1
o= 8| Z(Microbeads)?] =2 A2 AtttE W&ol %"74
o 2 Ao et 82 E2tAE 2A87)9 Y Fd= A
stal, AEE-Z B3 S AEctaL, ETAE A7) HyS o
Astn, HE} 7|AdL Ex W FAL =51, A A4 stEY e}
dEst] 22 &£54 4 e o goltt. 181 OH
oF ZapAE Ad7] AZHS 9Jek AA "olo g eF7 Riy] &
Aldo] gt A2 A A (Directive on port reception facilities)E

Aeshoic

]
-

22

238114 U Q27 4204 £3
AARY) A BHL ZHok= 107) ARAER 74T BUEEY

2) O{UE M7I2Q +H-X2| AAH AF A

FE 93] (European Commission)= F¢ Zt=rollA #HojgZ &=
sto] AfL-&ot= EUfir AIAH'S 50t ZRAEO] 20124+
E] 37F 684,562-0-%(SF 99 )& X Y5ttt TRAEL Ty A
E #YAA 75, 8 A" 15, 29 oA Z2AA 15, A
£ 9o A 99 27 7 2HF ZEAA 1 ARISE A)E, SE
4 nHAY &5 528 =] U7

4

nRAE FH8 FNofirs =29e] ol H71% A
2 2008958 oHolQ W FAAGIA H7|H Serae Hulg
Aelshe Aade 2Gska ek ol FAUA, W71 E4AY

77) SIS BHO|X|(ZMY: 2018, 10. 31)



= 7 -2dsto] £ A AdE AAIRE & glFolyole} § 79
U= TR Hlith FAo A= ofS £l € sA|(Dismantling)

&2 7155k PE(Poly Ethylene), PP(Poly P Propylene)
Y AR Z2 oA JeAA} a2 AALAE FAdA o
igtet, A YA AAE AROA feEe 7H, 95, O
9 AFES AESH] "ol HALRA TR = UdE A

A ojege] 71 =k,

(3 3-27) @Nofire| HO{Y =7{- X2 ZZAA

Discarded Collecting Dismantling Recycling New Products
equipment equipment

AI=: (F)Nofir SH|OIX|(ZAL: 2018. 10. 31)

Nofires Hoj =3 -A&-8(Collecting-Recycling) A|1AES F=
St 2011E e 20179 E7HA] 1474=0)A & 33,74289] HojHS
F3 E AgE5Hrh w2 o] $4HY, H|Fe] @A, 1L EUfir
ZRAES BRS oY Hojd £A A2 ZRAE| Fojste] §
g o8] Aoz AdS ggoto] Hold 4TS Wid sty
Utk FHE Hojge &8 144 UAE 76.2%, PP 12.6%, PE
8.7%, & 1.9%, A 0.6%% YLEo] 71F @t} 78)

78) (Z)Nofir LHEAIZ(2018/08/30)
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(O3 3-28) @Nofire| Ty - X2 AX

2011 -2017
TONS

from 14 countries
TONS
W Tons
TONS

'Y :

TONS
AR
TONS ¥ - €

- .

TONS
TONS TONS

TONS TONS

W11 2MZ 2013 2014 IS ZN6

A& (F)Nofir LiEA}=(2018/08/30)

Nofir A|ARIZ Ho 1kgd 0.8kgE AH&-E2tct. A3ty H7HLAC:
Life Cycle Assesment)o] ME2H, A3t HojF} FATH /49
ESAES At AlFE Aol vls ABAREs A (non-renewable
resources)< 1kgd 1.7kg, OlASIErA &S 1kgTd 3.60kg= T4
A7 B} Sk Rk

4. ofie] HAOIZE Al

g2 718 A ZoHE ARR o]ZojX 1 Q. ofrjrkart
A9l Parley for the Oceans®t @slo] W 253} 2kl

79) (Z)Nofir LHEAIZ(2018/08/30)
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‘AddidasxParples 7} 32} Atglo|t}. A3 HEE H|ETE |
AXZEE ARAR] Volcom o g4 &3 HLE HAE s
& ‘Simply Solid Swim'E A&ttt s A A%t Sk g
7|2 FHE, A2Ths, AACIE HE 55 AlAShE AR JAF
olF HEdAI=o] 54t AUt ABARY] e 2)Al0] oA HA ¢
AL]ZE A= AX AL oLt obA] ARd/do] UThAL H7|= ofHT

i
b —1>é
)

JXE

H 3-15) ofiQ| s S2AE M|7| HAOIZ R & Atz

—— At |
<2 At
e o A 8y
) Addidas, Parley = Addidas= SH4TA|IQt SHY S2tAE Mef|7] |
NESSL S gttt =
for the Oceans & 253t 2tQl, ‘Addidas xParples’ & EA|

SIVIEE!

ApIZ SHfF SHAE] M27(0i M HOpH LIZ=E AA

oSS Volcom _ -

B2 235 29| ‘Simply Solid Swim'S EA|
AAFO|2Q!  Cape Porpoise  7HHEO|E 2TE HQIC2EE 7|82 2
A Trading Company OHGI0{ S IHEZ HZ
N &= Bureo HoYg MZ2tALL AFAOIE EEZ H& -
AH|IZHYA| Procter & Gamble= XHEH2 |

s

AHI TorraCycle. ot satiol sy BtAE M2 AEHS B2
Procter & Gamble
HIZALS SIS
Teg 87 I :
oSl Ll spmern Lushe srpA ol o
& The Ocean Legacy ZojAEl M7|2 HS HE =
Foundation °= -

Az 0fed- 2E(2018), p.4

AE A ARAES siSF2H 7|2 AAF AlE2] 87] =
2 ZANE W=t} SPFEAAQl Lushe S EAIQl The Ocean

Legacy Foundation®] A3t syl ETtAY AF|7|=2 ZFAMA|ES]
HE AZbslo] Wujstal 1O ™, Procter & Gamble AE-EAA
Terracycled} &2 Rl AAF AFFEAIEL] £71& o EtAY 24
7|12 qh=t
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wo} 417

filo
Y

#d|7] =21 (Marine Debris Program)®] o4t 2

AL AA, =45 R A G, AqTA H A2t Aot
o]

015¥0] ¥=5E AARE, &g, A 4 &8-S SXIsta
H7&& YIS FAsele £33 A (Circular Economy)Z29] A
1=

A d
= A S S, ol 245 %t Hjtes ETA

Jo
0 ol
o o
[\

==

GHol= Hojgoz YA HYIE LAE S ARAARAA QL
Aquafil, ECONYL®ZE $9&, I, 715l
21 g2 7] Aol Bt A T2 7t

TFuists AvAtE A" Aol AARE EARIT.

A,
2
H
A
4
_o|L
=
2
E\-‘hl
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HZole FEY =S SHLE ¥ ke 28717 TA4H
o5 skl AT AHA PHoR g

712 AAtelEots GAIZE B3 itk ol GAlE g2 &
A% ALEe AET A2 il HrlEe] 7S Fojsto]
AEe 4H EdS 9

ol AHIE B FAY HVIE 9 sigd ol B3t A%
ABAL] 2 o714 12T AZ-Eshe AA7 7Hsstoe A
oA AAEE € 4 Utk

obz] f-Ejuehs g2 7S AYLRE e &
AskA] gkoB 2 EPS, PP, PE & EF°] 52 FATAE H=E Al
2t wojFol A oA sl 7P &bl el 4 Aot &F
A% H71E9 Agge S04
A9 71 g, UGAY AR Fe, AT 5 A 7HHA

4 24 5& Pasi

H 3-16) £2=9 0 H7|E *2| X! A2t AR Q9

o 7|2 K23t 22 M, K19 AL, HHAl

=1 CEEHERE fl=, XI2! Ated, .
T2 x2 U8

199161 01 7|2 H2| 70|=2tel A

OlRIBS RS CIgtel, BARRIE S 1+71|7|m+ 2

FRHE o ojoi melr| E2 M Halu HA Ml 4
200013 SHQHEAE | SRl A
O/ BE HAES 22 ZFAY blg i
BE o gy 1B NN 2 Tl Bl o0l 7 S 6K
AR, 013 FHIAIY SO X2 T
HAEIZE SH M2l 714 U], 28 S) 0 s
qroragr O B UK L SHHACIRE $EE 0
HEE x uze gesie 14g B2 248 ol
9w ojzxpoiry 22
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27}

02

30
o

7|Ef

O M7 |2 R-aagt 2 M=, X3 ALY, &M

=

FQ M=

H|2
=2 g

i i = A 24 21201844
Marine _Debrls Act 2006 AN, 2012H 2! 2018 A= 74
HYEM Ut EY 7 L 2 43
Marine Debris Program AA[: XIS ST, KA, HiE X%
Ot AFH S KIR(OA, RE=HH| S) *;I -IH;FR
0.2 SISHIAO 2 H{Q 27{-T &R A|ARI L T =<
- AAE =
= 2 29Y: Fishing for Energy Z2HE AlA|
SEE MEE I MY LY MO =8t
HO{UOI N Ol K] &l & XY L &=8F

SHOER2ET | = EH

EUQ &=2t4N TH7|X| & S2tAE Mef

HEE H7|I22 7 M| AAR £F: EUfir AlA - TEE
B 15 D2 HE HA| NESCIERES
HAOIZE H ZA L AKX =2 {0l Lt

UZ MWMRANE F&, MHBEEHEE, LY, 71

S) M=

HAOIZE F ZH| L HMAXA =2t

(171& HESHOIM SHEM 7|2 MHE SA

(2)71& AHI MMM LM 7|2 E7]| MZ

(3) Al HMOIZE A7 o7 |2 MFIE JE

R GIRE Ay
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H4g aea FAY HViz &Y X2 240 At
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H1E A= SAT HIIE LY MY 2480

X

HI
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|.|-|
MHJ
02
1z
18
ne
re
rOII
Olok

al .
9 67%(10,7638)8V& AAISHL At 2009d°l= L= 5 1
SO SEFEAAST7E AGEH A ST A5AAE 5

80) B=at YAY IV |2 LY - M2 TE ZA HIA((F)SHY7 ISENG)2| o4 ZAL 2K Rt=t
YA 7 |Z 245 ZAL 2018, 5. 4~2018. 6. 3)E ELHE HZI0| 25I9S. frr2 22
Li2ollA THAIDE, &, O, 5 S A0 S0kl R0 FAE 7 AR X 17 IAH B0] 2y
OfE AG2= = MHO|A Al-ZAL THAXHO 2 401U,

81) =oALl AAREME SHOIX|, (M5 25 S (FMY: 2018. 6. 2).
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20074 ©|F YEZY o7klT @ of7be 2% AASHE £52
SA3HP} 201690 2 Eo2 7astgth o7k 20164 7]
£ 19,3249 0.2 AA|JAF2] 35.6%C] o]2H o7}= 9,3105% A
A7) 36.2%8 WA Ao Vet

S,

H4-1) A= 07H L 07} Q17 $ig

g MIth(2) 27(F) H7K=) 0711(F)
2007 24,937 56,201 10,671 28,508
2008 24,745 54,999 10,618 28,456
2009 24,977 54,301 10,550 28,404
2010 25,274 54,269 10,573 28,419
20M 25,227 54,037 10,582 28,447
2012 25,215 53,871 10,594 28,451
2013 25,240 53,619 10,603 28,455
2014 25,321 53,174 10,618 28,456
2015 25,535 53,014 10,621 28,452
2016 25,688 54,336 9,310 19,324

RZ: b= EHHE(2007~2016) MRS ELHZ FHE 24y

(08 4-1) &t 07F H 017 Q1 Hst

50,000

BO{7HE) moj7Iel7(E)

40,000 |-

30,000 |-

20,000 |

10,000 |-

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

X2 YT EHHEL(2007~2016) MBS EL2 H7E XY
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Had e GAY WYz &Y Mol 240 AEee

[l

0

Mg 7z

FT 1097t oA E G dR2, A 7IE 200749 9,899 0 A
20124 8,0024 2.2 T EFFol oF 20% HAstAoH 2T 5
WZk oAl &F F71sHAA 201699 8,4794S Efdhke A= Y
EFRT

(H 4-2) HEF O1M BQ 45t
ey

o E 53 252

B4 == M4 =
2007 9,899 15,579 2 1.63
2008 10,021 16,924 229 249
2009 10,018 17,605 233 250
2010 10,149 19,249 226 245
20M 9,608 18,840 222 241
2012 8,002 18,434 215 233
2013 8,182 19,341 213 230
2014 8,107 19,186 213 231
2015 8,226 19,716 213 231
2016 8,479 20,836 217 235

RZ: b= EHHE(2007~2016) MBS ELHZ FH7E 24y

Hreo F8 pibE T AR 20079 3,727=°04 20159
7,630 2 5 Hf o] S7FeHT. thAIwkE 2007 96,521E°0A4
2016 211,903°.2 +F Hj o F7I5kiH.

(B 4-3) YT FQ M Wity

Tl M/T
R T ChAID 2 /o]
2007 3,727 96,521 32,444 98,875
2008 4,300 86,970 31,200 97,800
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A = CrA|OF 4 0|

2009 4,300 96,642 32,147 97,000

2010 5,800 98,877 35,140 118,000
2011 7,400 170,000 21,924 184,000
2012 7,400 170,000 21,921 184,000
2013 7,395 171,000 21,921 184,100
2014 7,438 212,162 30,163 249,690
2015 7,630 208,335 35,209 225,681
2016 7,682 211,903 36,346 227,353

Rtz YT EAGIE(2007-2016) (RS EHZ 77 &H

(O3 4-2) At FQ $AE YiiE Hs)

300,000
ETE mOpAO B2 mO|g
250,000 |

200,000 [

150,000 -

B (M/T)

100,000 -

50,000

0

2007 2008 2009 2010 2011 2012 2013 2014 2015 2016

Rtz YT EAGIE(2007-2016) (RS EHZ 77 &H
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Had e GAY WYz &Y Mol 240 AEee

i

0

Mg 7z

B 4-4) AET U4 YO [E ASS B

A H|(m) ote7tF2l(mf)  SYFEMM)  SHA()
2007 953,272 107,072 804,650 41,550
2008 952,032 116,990 805,030 30,012
2009 851,186 97,778 753,408 -
2010 1,008,156 106,968 901,188 -
2011 712,929 76,207 636,722 -
2012 726,495 68,134 658,361 -
2013 697,359 65,659 631,700 -
2014 651,314 50,628 600,686 -
2015 638,816 54,017 584,799 -
2016 658,611 52,986 605,625 -

AR HEF EA4HE(2007~2016) ARE EHZ HAT 2y

20169 71 FAOI9ES F 1571708 YERAL, ofgddd®
vl et Ax}, HREE FAlo] 5124(B2.6%9°F 7HE okt the
o= wFFA 5002(31.8%), "haold 2737(17.4%) 59 22 1
Egth FAloldd F HHL 41,511ha® RAME IO, B dH
F4]0] 25,100ha(60.5%E 71 &2 WHS A= Aog ekt
th. o0& mhgo{o] 8,776ha(21.1%), HFFAl0] 3,950ha (9.5%),
E4%20] 3,597ha8.7%) 9 w28 YEhth 20169 FAolY

1S FAYER Hud 23, SEASE v E R F4lo] 32.6%=
7P B, RFAS 31.8%, TRl 17.4% 59 <08 Y

gt
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(%)
100.0
60.5

9.5
0.2
8.7

| H[2(20161)
HE(ha)
41,511
25,109
3,950
79

3,597
8,776

100.0
32.6
31.8
1.5
16.7

1,571
512
500

23
263
273

Al

=
o

211

17.4

31
o

KhR: 2t EHHE(2016)

ol

®l

B
T
&1

o0

dq

A

]

, 3YHO] 5,662hal] =02 YERFTE 4

=2 94E E49H, o5 FAHHo] 6,599ha= 7HE 4

A= Yt SAHE(2007~2016) A=E EZE ST

HZAHO = 1,624hall A& YT

o
—

K

ojJ

s
~0
X

I
B/

.

H=(ha)
201
1,388
861

OE0eY

Fal
12
42
37

237
119

HE(ha)
31

ral
16
25
10

HE(ha)

[

1

¥l

B (ha)
230
541

1,071

31
53
90

(F 4-6) Z G- B YAOIAH(20165)
#

1670
3,418

4,543

HE(ha)

i

et 27
Z0)

bl
89
73

t

==

3

S
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H4g A= QMY IV IE 2l-M2E 2A0 A HE Tz

HRERTA | mRYN | o34 | Szed | 0Eom
TS oshe A BEM A BEGe) H BNhe) ()
=2 42 2,261 56 449 1 1 31 420 24 1,402
MR 24 844 22 123 9 44 48 754 32 716
=X 1,367 | 42 254 8 21 22 221 18 1,147
offt 35 1,748 18 168 - - 26 402 9 119
A 37 1906 38 192 - - 19 250 33 572
AQH B8 3,293 B2 293 - - 20 242 19 739
=29 3% 26% 15 71 2 4 7 60 18 645
HZ 20 275 72 413 - - 35 533 17 403
2 19 1,00 1 147 - - 4 50 12 585

oo o0x
l

=

512 25110 500 3952 23 79 263 3599 273 8778
A et SAAE(2016)

2. ZA2| L

1) ZALe| 4

= A FAFANA ARgStE 7R AEiE Theeto
d = AT A= =, AEFS mefske o A ol
Al Feat FA7IAA ] JA] Al 32 FEste] FAOlA A

ke 7IAHAIGET, 4, FA S Teteidth Hrle TS
g 5 #H7le A= @2 metsty] A8 dEdolA FAY
oIl o ® Ay W RARE AANH SHY Al
d= &o17] As At oAU oA =i A
] Al

RIBSAE ] P4 Y GRS Aot Y AF (]
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(T3 4-4) A=Z YA T

T
nz
0z
o
N
u
o
%
=

H
£

>

ESENET Y
| YA +HYBSHE ST EY ZATIE BE
AN 7
e D | ot 2 ARt ROPH A
SR | ojpiel BEEA
l
M7
- REREEE

TGO AHEEE olFe =F-mkE, S 74, 'S T 71

ol ofsiA 7] E ﬂi%—% YAH o= HifRo] FAF 28

71€ AL, fAYo] RIHsHA] @l oSk ot & ol A
H

L olMlEAo] ofujet %JMOL PG 712 Hvﬂﬁ_-a At

)

971 ol olgel BT B R, 3

16
o} %Mg%t@fg—g % 5 7le 2912 AYstn 7} ol 7 F

N % AgFl g A5E 1«}%01 197E BB

o ST, SAFS Ao FUARS Batel T

Q,, = /(exp, derelict;event) = exp; + derelict,

o exp; = used; ~ Tyear;, derelict; = used; X Dratio,
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H4Y Aeat GAE W72 LMol 2M0 AEze B8 Vs

2) ZA WE

24 U182 Ao Tioket o] ERE(, B9 thAlt, AREHE
PHFRS B8 B A BYE R G AR 48
(W7 A%, ©9) A8 718 A7) 99, BT A% 5

T B P g e
s 57, &%, 94X, ABS BAY Bl Foz FEstel sty

T2 7R AEE” 07|z 2dE 7= X2

AL E, BRI, LHE T F(=R/0td), XM2lE(EA, MES/H,
e 2, Wi+ e 7a-£70) RA-F7I, 22, YX])

3 T2 YA BZ0| ALY

o
o
g

o

ot

=

_>‘4_|’

0

ot

rlo

227

oX,

(i,

m%

>~

FA H7] JE Aol &9
MR, €, 7 Foll 283t F4
F5E AT A dAbiEd SAGESAEY 3 98
= A=(0179)2 &8st AT, St A2 AEFS 94,274
Fojm] m] o] AT 339,732%, AE] AHFS 709,668t =
LHERL T

(H 4-8) AT YA ZZH A[AZH20174)

= NEES H 2
2 94,274 122 2.2m x 40m 7|15
o4 339,732& =2 100m 7|1&=Y
e 709,6687+ 1712 B2 HQIst HE 2.4m x 2.4m 7|&2Y
M2 =g 572,499 A=Y K=
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<r
o0

~d

<r
Kk

| OF

(1) Xl

5ol 9ick,

I

[
o

L-El_’ E

Ta}
| 2018/05/20)

2ol

ARAE Bz,

1
T

T=

Q.

o} AFAo] A

()
HU7ISENG 2, (Of2f) 2= SHOXI(

5

INEHCCS)

-

T
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H4g A= QMY IV IE 2l-M2E 2A0 A HE Tz

ze WA 4ot 98 29E RS om
u&%aﬂ% oF am, FAE 104ke, AT AGHS 2170]c. B

8HO 1 8mx40me] 7|2 1S AF3h BAE 7.05kegolth ¥
1S VA 7)E FELS Zol7} 7~8mof| 0|2 FYRZS A ot
S

AEAL 7.8kgolth FEL 4m HH 02 F 2
SHroto] AMgstEE A AREEES 117190 °ol&

AFA A AR 189 AAgste 7IAAY F A 3T
124.42kgolct. ] AFA] AFAE HA A FA(94,2743)9
oF 10%]l 2B =E ALeto] XA I FA AHEEY] ATt F AR
F2 117380 0|2 AoRE XA

(B 4-9) KIZA| 2 QAR AL AT
- ool um el 9y 3
T xm mewE =A@k BT AR ABZ
e (kg) () (/) (kg/H)  (ton)
2= IEEx 2m 1.040 5 21ea 21.84 206
20 PP 12mm 0.070 5 140m 9.73 92
PY) PP 1.8x40m  7.05 2 Tea 7.05 66
gm  IEEE 7~8m 7.80 5 11ea 85.80 809

A 124.42 1,173

g ERAL ARG Suo] L2AFAY B4 5 A8dol
ke o] He) FAIsHe W0l F BRA 7 A A
SHE JIAAE B, B, B4 9 BAY, 2 B4eAe g% 2
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AN
[
o
T
2
i
M
s
M
I
Jn
1=
oN
02
1=
02
>
i
MHo
H
>
H

T,
ATTRRRR:
AT

ISt
SRRRSEEECRIL
e et
ARSI

A0
O e g s s

o e
RN
RO
s R
R SO

e e

R e
LSS
Lz

(LA A H)

K= (2)) (F)FHY7IEENG 2, (0f2) =t SHOIXI(ZALY 2018/05/20)

5 U AR fs] 29 E HiurE 20, getaS
2.1m, A= 1.0dkg, AT AREF2 27.67H0] o]ET}. BEH2 7}
o] AHT FUE oF 80% F &= ARESIH FUARS 20% F &= A
she Aoz AU FEY)S 2.1mx40m 7= g 7
8.22kgO % AEIQITE HAE 40L &9 AHEE BApE 1A
(°F 2002 F Ho& A 759 FFoz Y AT 27.671 A

N
L 18

>~

fr oo

o
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H4g A= QMY IV IE 2l-M2E 2A0 A HE Tz

ret

83t gom g Tk 0.270kg = A A F ARG 7.44kg

(O 4-7) A= o2 BRM A PMT ANEE

Aot EAHY

A= AT &H(2018. 5)

Ao} &g 18T of AHEShs 6mm UAE &9 vlET FA
+ 0.035kgl & FA} 170 oF 2mE AMESHo] A 110.2m=E A
2 3.80kgo|tt. & FAke g0l 530LE Y 2 ARgSh &
9 AL 7.712kgC. & & 542kgS AFRSI= Aoz RAMEQIT
22 Ao AUEE ARSI oY EA= 1.4m 4 2F 10kg?] L

AP M F2 AGST Uor], FY VIS A8 5 A8
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< 20kgel gttt 52 16mm PP 25 ARESH 4 9 2R/
A7 Oﬂ et g0l Ao 4] of 38 E= 50m dol2 ¥
2 3 100mE

o

=& R4 4 FHRY 189 ARSste 7Y & FAE A
g 95.7%goltt. ¥ W I =& HRALS Xﬁﬂ A FA94,274
A9 ok 90%o] ol2EEE AZF & AFEHL 8 127E0] o2 A
2 RAESI.

(B 4-10) =& 274 4 AT AEE A8
qe | B9 [ U oEe ToEm Lo
MBS WY S5 P o A8y A8y S e
B kg () /=) (kg/H)
(L) PP 21x40m 822 2 lea 822 698
VAL o
Smy EETE 2Im 104 7 276e 2866 2432
Ro-gxeE  UYE  oémm 0035 7 1102m 386 327
B4 AEZE 40
0270 5  276ea 744 631
SRy PP a0L

SREUS

Jozz UYE ©2m 0002 5 seom 0085 7

BR-0f  AEZE 530L 7712 6 2%a 16542 1309

= H  14m(xp) 1000 3 lea 200 1,697

2o-oE PP ®16mm 0121 3 2m 121 1027

A 9.79 8127

2) DS (THAIDE) A

A4 TG TAnh) FAR| AMREE 7AHAE 2SS
2), IAE, ASE, B2, XS, 8E), IR 1A ZFog XA

At
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H4Y Aeat GAE W72 LMol 2M0 AEze B8 Vs

(1 4-8) F=Z 012 YAH AJME BAIE

rESE
190mm 240mm 340-450mm
(5~6mm, 1.6m) / /

L )/

// f////

— \

HSME
(12~16mm, 100m)

5{}

ALEE 150cm)

A2 (F)SHY7IEENG =y

o FAgel /\Pﬁﬂ—‘i ASE2 VH THE £ole AEE 12mm~
16mme] 2XF v]He] A7t wet 45 D5t ARSI
Z(100m)F & AT FAl= 8.23kgolth. ASEL FAE ﬁ@ﬂ
< Gl ARESh= 5~6mmo] 2ZRlH|, Zol= °F 0.8~1.5m= P54
71 2 &30 wet dolg 2HsH & &9 F AT 25.5m
o|Ett. &2 18mm 49 EXE ARSI & FECE 70mH
Z 140mE AR8ot= AoE XAME QL HA= 10m HE o2 AR
ot &9 et & 20 M4 & 1171E ARSskaL )l 74
£ 520 9F 5~6m 7HE 02 WAS|A ARESk=d] 190mm, 240mm
A2 FARRE 2ol AHESHE 340~450mm(E Ao A= 380mmE
Aol AEd FAE ARSI €9 AMES 42 7, 8, 2.47190
ol2t} 2 AUF A9 150cm TES AREotH 9 AR
Mz & AEF FAE 12.02kgo Bt

ol
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Tl AHgste 71 & FA= &9 64.52kgolTh

o
Lt v FAG AL 339,7328% ARt F AR 21,920
=

(H 4-11) DIG(TADL) LA A EE MEY

=

cro) el uR sy BY o
IR ER A o S ek AMBY  eA P
= |_;| = =
k@ @ (D /D o
2O-R5E
(WZ) 70% PP 12mm 0.070 5 100m 487 1,653
2O-RSE
. 1 94 1
w0 T 14mm 0094 5 100m 094 319
2O-R5E
(ME) 20% PP 16mm 0.121 5 100m 242 822
SMNE ™ 2mm 0.00235 1 170m 0.4 136
ERSEE
50% PP 5mm 0.012 1 255m  0.15 50
2O-X|&E
50% PP 6mm 0.018 1 255m  0.22 76
EO-Z= PP 18mm 0.154 5 140m = 2156 @ 7,325
2O-7tME PP 12mm 0.154 5 10m 1.54 523
2EO-BIE PP 18mm 0.154 5 4m 0.62 209
= = 600g 0.600 5 11.0kg 6.60 @ 2,242
SX-t AEY 240mm 0.680 5 7.0kg 476 | 1,617
B4 AMEY 190mm 0.370 5 8.0kg 296 @ 1,006
St AMEY | 340~450mm | 2.270 5 24kg 547 | 1,860
= HH=  10x150cm 6.008 5 2.0kg 1202 4,082
E| 64.52 | 21,920
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3) M= QFAIX}

(1) M= sha7IF2] FAE

A& 4 7H5E FARl AR 1A 7HREY 24|, 2,
B 7R OE, AEHEE), RAY RANE 52 AR S
Aoz ZAE AT 7] A= 140mm PE 3Ho] L& ARE-5}o]
Aoy, f&o g wy dAFsto|L &3, mo|x JF A 15}
£ BEQ HER SOo& A= W4 109 oldolth sHRE
(2.2mx2.2m)¥ THE(0.5mx2.15m} 1E7 A& (LEHS 174
A71E 9L 3t 71 242t 1, 270E ARSshE A2 103 o
goltt.

7HE] #e 22(500kg) T E22E H(1~10ton oA A3}
™ 807td FHO R 4/hE AFEF O, H ol 4071 FFoll 471
£ Argohs FAlolH, FAEZA g o A& AMEShs Ao R AL
At @& 30mm PP AJEY Z2XZ 50~70m(BE 60m)E A&
3t ok 7t AL 12.0mE £ AR HS 5.11kgolH QR E
&9 10m A=Y 28 7|2 wASHE Aoz FAE QI HEL
(&EhE PPY ABS, EFAER A= 0] ot o= 232 = A
& et 371, S oAM= 122 © S9-Aujg et 1474S
Argete Zbzho] & AREES 9.72kg, 28.56kgC® 108 HX ARE-
Hl Hoz RAET)

7Rl BASHE Hl AR EE A 1E5E AFEE 200~300L
5= AHESH BAE 2000 H&53 AFREFEC] 2.91kg 08 ASES
o, g AL 4712 FET =¥ 59 o|fE 5| F7|E

TASH AEEEL2 109 o4 AMgotes Ao R RAFE AL FAL
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o 7HRe EAE 32A4Y dols 7.2mm F79] PP AHY| 2EE

Argote gAML 69.8mE FAIE 2.16kg/7Ho R UERETH
A5 7R AR Zh AR 71AA F FAlE 183.65ke

2 FA AQolrt. Azt AEFS F 709,688 02 AT F AME
2 130,331 23ttt

(08 4-9) AT H= 7HFE| SAZ AES

ZIetE 22Xt HMEZI(KE)

A= e 2E(2018. 5)
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H4g A= QMY IV IE 2l-M2E 2A0 A HE Tz

B 4-12) 5 sid7tF2| AT AEE A8

O

ool U Ee 7

= e = A S N
7|XxH BF HE 27 = [ SN == Y | o
= e 7§ 7P
kg &  ¢ZH  (a/ZH (ton)
TIE| 2R PE 24mx2.4m | - 10  1.0ea 8146 57,809
-Ipo|Z PE 140mm 475 10  141m  66.98 47,530
—ghm PE 450mm 15 10  7.1m 1058 7,505
-HZmo|x PE 80mm, 1.5m 3.03 10  0.5m 152 1,075
-HE=EEHE & 2 ZHHZ 2] 0435 10 bbkg 239 1,699
SIRE PP 22mx22m 190 10  lea 190 | 13,484
IHE PP 05mx215m 23 10 @ 2a = 460 @ 3264
IHE L= 8mm 0039 5 112m 043 308
e Z32E 0.5~10ton - 10 0.2ea - -
2Oo-chx PP 30mm 0426 2 120m 511 3628
JiEE 08 PP 22x22x25 170 3 Tea 17.0 | 12,064
MEXI(AEH-
= ;'I(H? D =5 21x94x27 204 10 1dea 2856 20,268
HEMEE)-
S 2 ATy 25 50x9.1x24 324 10 30ea 972 6898
o Iz
Xt AE|RE 200~300L 291 10 4.7ea 1353 9,603

S o= RN 200LE 0445 5  47ea 207 1,470

EO-BXAH PP 7.2mm 0031 5 698m 216 1534
e 183.65 130,331

(2) M5 35 YAE

o Ao 29 7| A= AEX W7 Basto] YAohe
i} 2| H-8 AEH@ehold. sk PET A& = °F 30x30cm
3719 £ do|w AE w7} Bapsto] PAot= Foloh. Tk
9] ATt AL 9,219%0] Gttt A HAE HEH(DEhE HF-
A7t 79 HE2 A7 AASFHL 2,569% 9 g3ttt

A %

_4
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= O

7\ del L7 oA oopEg 3
zg W EAEA e o Mgy Asy  Asy
(kg) (I—Ij) (7H/ mz) (kg/mz) (ton)

4 1558 1610 9,219

H4-13) M2 58 AN ANE A8Y
C

b PET 30x30cm 0.103

HE
J PP | 6.2*9.5*1.1cm 3455 7 1.3 4.49 2,569

RME)
A 2059 11,788

4, QT ZEH ORAMXE AME [|7|2 HhHEE U 2] AlEj 2M

A4 7 FAFNA TS 712



20% B

s
)2 29 AE ARESIHL -

kel
T

=12
=2

Arkge ol

*2|2(%)

221(%)

7|

|

L

2/

.
i

w2y7| i
71

7|Et

/| S/
£7|

=3
ot

=
v
~ (ton/yr)

(kg/2)

el

(%)

1.95 18 100

3.52
17.16

20

100
100

33
162

265
349
347

27.00

A

30

100
100

41N

4.09

14

50 50
50 50
50 50

100
100
100
100

47
128
262

0.55
1.49
0.01
2.91

14
20
20
20

2o-gx

<1 K

i
oo M

ol
=
S}

%0
R
I 3

H KR Tk RE 2T

100

566
342
2,040

33  6.67
4.03
24.05

2OL-FE 33

100

sl

=
T

Al

7+ 50%, 1
u|goju ot

Al
7= 2do g ZAEIL HAE wHdG e 70%

|
0=

Alat A
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o} BE7 24 148 2

i E& Jilaztsty, 2xs %Eﬂﬂ‘% ﬂiﬂ T F7H= AR
A QI S $20] BB HAEL A7k 3%l ol=m] Az
Sdell A -F71EE A2E ZAE I
A 4-11) 2 SAY I7|E 2l 2 X2| 24
H| 7| XpXY L =7
7=I %;.A_lg 255 ton/yr okl 100 % " il
(1,173 ton) (RIRHA, o1 £ A)

~

0] %/ThAICE A WS

O S ESULUKIHASSEANE
ZE(70%)
244 t
oniye 2% (30%) 105 ton/yr
EX}(50%) 63 ton/yr
x dHZ= 7|E} (50%) 132 ton/yr
Py G e
4 S FE or 10 o | 2ElZ] &2
30 ton/yr
(8,127 ton) (K1 X, o =)
FEREY EXI(50%) 63 ton/yr
& HES B2 (100%) 347 tonfyr
955 ton/yr 7|E} (50%) 132 ton/yr]
2%
542 ton/yr

(ZHel)

K= ()oY IZENG 2y

I/ 142




H4Y Aeat GAE W72 LMol 2M0 AEze B8 Vs

2) DS (ThAIDE) FAE

A4 G FAGIA B st H71ES ATt
4593802 A=t 210 H7|E TYES 20%% 7ot 3t
&0l 95 HEWJ L o8 yehgth HEnl oj&AoA A5t
= goll FAsHAY Q1A 07 A7tsto] A2sh= 20 & XA
= ok 2 %%, H9E, AR 52 A% Yol fA/F7EE Al
2 Yept=tl, o 713 HIs] A7 AH e R wol Urta
FZolu siAol 1A= o] glo] wAA7]O shdel §A/F710k=
Ao yeiHEt

[¢]
-
2,
o

H 4-15) DI(CIAID) YA T IS 242 o J2i8

IH|7 | Kt 7| 2&21(%) X212(%)
B wum wwm B ws/ew o sl MES/ R/ L
0 (oD oo me w2 T Ty 55 A8
S 20 165 559 100 - - 10 - 50 40
o=
Sz 100 037 126 100 - - 10 - 50 40
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