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A study on Sustainability Model of Waste Management
Using System Dynamics

"t gl . Xj2E**
Park, Rhae* - Cha, Gun-Ho**

— Abstract |

Using materials recovered from the waste stream instead of virgin resources as a
raw material in manufacturing has great environmental and economic benefits.
However, there is lack of public interest in needs for integrated waste management
and its relevant facilities, because of NIMBY syndrome.

This article has proposed a system dynamics model for the study of the potential
and systemic consequences of resource circulation management system(RCMS) policy
for a Sudokwon landfill site in Korea. The results of the study indicate that the
effects of RCMS are seen continuously to increase in term with both the community
welfare level and the resource and energy level. Moreover the effects of RCMS
appear sharply in the first half of the simulation period.

Keywords: S¥u7|=82|, BZred, X&H7Istt Wrigael, do|g zlas),
A Hz2a| A A, X2is|+8
(IWMS:integrated waste management system, eco-efficiency,
sustainable waste management, RCMS : resource circulation
managememt system, recovery rate)
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I.ME

19928 X TFHAEA S A FFPIAA] 2147] A7bed dHE AT “oA
21(Agenda 21y"0] AP o e A E B4 23E ALbed THES AHoldL
2 ZgstA HA-

olo] utel 214)7]d] SAMHEMREE ‘@3 AVE BZIUAM AA - B - AR
Bo) ZhEAMNA “N&7Fsd BA”, “ALefY A FF ol oo Aol 4F
Ao 7122 2 F7)o) ol2ed AT FaF olwZ UFHI itk F FYN
gaaule] dATE B ALeBIAINE dddshs o] Adrbed wHe A=
= AEe Q28 IQen ol wed & o ofz] e A FAHE 7H]
e H7|ERRES A9 AL fR) ALAM F2g el & Utk

AALE) vrersten nEstgol weh Qe Aol FLEHAUA AR wHA
tlo] x&Adel] g ik BAol ol Al How olzg #A Fo¥ 22 T
2 AYBEAE 5 F Atk oA wAAA HIERE FoplME HaNdAM F
A AAE 29819 olAE AT B olye} AETH Alngt FAEEAHES 7R
3ol AALEE AF 2k AdAGHz ARE D JdE FAA Yo ole /¥R
el B ALAY 47 £3L A2 Mo AYE FEHoE EEY
Asle] Y AGEE wEelE FA $ARYE 5 LS 7P v S EFHHY e
2 A3 == AYE MM 24U ZE FFEAE xsele AL/ dVlEd
Zdeo) ARAFoz E 4 ok I UEAHY AR FHH7IERYALHAWMS -
Integrated Waste Management System)V& & 9]t

o] dFME A&led A ERYY MEAHL &S TEIT A BH84EY
ANTAS B4 RS Tl A ulHEVES AF dAs L Qe FEEHY
g TAL AP dAgte s AT e ‘AL RALHRCMS) ™

1) M. Kuras and J. Mikolas, “Integrated Waste Management Concepts-Experience of the Czech Republic”,
(Itay; CISA-Environmental Sanitary Engineering Centre, 2001)o0A4 E3H 71 EHe] | AEQ] FolE v
agoln A&7bsd WHeE Hr1EAd] gojae] ¥ RE BFEAE 2} she Aol
2 Bejstn Uk

2) C. Chip, Integrated Waste Management for New Developments; Sustainable Cities, (LosAngeles, Calif. : Eco-Home
Media, 1992).

3) AT A ARIRCMS : Resource Circulation Management System)o] & SedjEA B2 2ZAP °
o) viP34 H7|EBAAE BAELAY ALBHAAZ AL 93 MEA FATYL THH
2R 2dloln, 43 WP E da FEDNPRZ Wse 071 ES A2 E-T -9
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AbRle] A&7bs el of| FFgE WA = gleAd disiy EAsiR st g

okzd, A7 Hele dEHA H7E WYY +EAMHAE B 3t gl
B2 A9y Y U9 AL H/1EvHel BE AEF A - A
3t 5 AFRElE 2Ysly AlzHY W9E 100de Hsgen H2E Wee A8
A7 82 A

ATE A3 TEAT % WUIERES B¥E FF9 e BAAE 58 FE9 ¥
BN AR AN&IbeA Anet BAE g b HEolg 2 2. 9
TS A 24 Ak ok dAlst dY] - 9 HrIEde A 2 A%
g Adsd T8 Az FoEN olBHY HZE sttt ol @ £4F A7) AHE
g A 2 AR E 7] System Dynamics W& AHE-St A&7t eA] £49
q& @A - BA - BB 2 ARRFA Bolg TR agu o)F 4%
ol 9% % AFBAE #HET o]F 7122 AAHY 2YRDL FHEh

I. MAAT HE
1. RiG7kse wHe] o A1zt

H27HA Y AT7ARE EUZ & ALbed B gL (329 2-117 o] AA - AL
3 - SRANEA BHE BT TPt Qi) ol ALEF, AAF Aite] BRSe] 374
1 AE7FsA ] BRNA e FolAek ke A& vt

2y H2 vHANE A3 ADRAT AAbA L o 9A F3ATI=vkel e B
o] Aoz 3 A&7FeAe did At A ok ARG E AARLEA A
o £4& H g2z IFssy olgdt vl &L v E-HYRY L Tt el 4 glok
I Erk g o]t vl-8-& A FAHQ A self-regulative market) VoA 712 2R

A - 4R Tos T Axglez Aegozy HrlEA A 7184 34 £ wrle
aEss HE - A § AUA ASE SdsEEA SARAE Has ATl $AEed
(Eco-efficiency) A3 A]&F]oley. o] Al2~sle H7|E22E 3¢d 84 - ouA 59 A4S A48 4
A2 A - AgITE ooy AYEFBL AHRCMS : Resource  Circulation Management
System)@2 23 QIthEEANEA A ZAL,  FALcBRA 2 T2 BPYRAL Bad,
(2001), pp.131~133.)

4 ZAAED, “AL7FeH B A8 Ad Ae-AA 28 AL AR, @FVAZ A

T4, 2002) W85 E3] - 8ok A
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& 23 A9 AH 43S BEo] ¥ & ke BAHE AdrkSeid], 2000: 770).

B} *MQMWL Sz=0) oA gAstHe 498 AigATH AR AHEHE
g2 JE zZ7}aths 49et A2YAle 2R dtu ok AT AAdAL: §¢
Ao AI'_ J o] AAGToZ Qd o]f 7HsE AYo] o]f EIled AULE MR
go] 7k 34, 2 AT AE2ZIE F/MIE FAe] ASHYE S A =k
w7} sgthe S Aok

olg 3 Asals F2 Ao AFE MulAE Azto] WE] F2 ARE7|NAAH
2 galsks AAAAS TFsAd B Aolrk ol el Amdstst AAsAge A
e okgt A&7 A(weak sustainability)ol2t B2 MENFAAY AL B A&7t
3= A(strong sustainability)o]2} EJ T}

71 g A&TPsAolels oule AzAAIL Adeke ASE FAsHeH TS
Zx Aolx, #% ALTPsAelgks Re AAA Adside EBMHLE dAEolE
A7} oy Ra Alzde] JAF A&TFeA S FHsHe Rolth.

B
®
8
S
4
SAT Ay - "7t
cBE HUWIE T

yecioy/os .
Xt Rhed -
#29 .

M Yy

CHEH Eol il

(23 1] x|&7ksst WX oist H2UA
A& : Mohan Munasinghe and Jeffrey Menelly, 1995, “Key Concepts and
Terminology of Sustainable Development”, Mohan Munasinghe and Walter

Shearer(ed), Defining and Measuring  Sustainability; The Biogeophysical
Foundations, the United Nations University and The World Bank, p.25.

5) John M. Gowdy, Terms and concepts in ecological economics, (Wildlife Society Bulletin, 2000), 28(1): 26-33
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2. AlAEI COIYHAR HSH XWTlsy BN o7Ed

FUNE B2 A4heAS SHAA o2 Paae] FAHA ANAE Fat
e Q77h A9HT glo] DRAelT: FAE9SE AL7PsHL BAHOR serst
) 1% BHAEE siol & BANE AT ALY doliHsg olgsie] 22
AR, A7V A BB AATE, WAV D), 979 A §& R
A%+ AL ABAA ADIRL AT,

Thinmury(1992) Q28] 7449 EAGAIe] BASE AAEY EejRges ¥
Asl7) g Az ol ag Atk 29 Zde 198094 20208747 wHE
Za EAl9) SN2 SE S8 L7HE FAE Hrkeh] A AEEIH BA 1
R 2B E o ATA OE Boks F shiz AT AABFoE sty LA
A7) 2o Agren A, PPN L£e8E vlE3 FaAe] =y 238 Afus
HAF 7)€ - Ao T2 dtE A AT,

Mashayekhi(1993)¢] “5-&4] Y71 EB 28] AE : THHE E4OL TEA9
2EHE APEAE A2E dolgs Zdg HEAA 4 Aok o d¥E
19879 FEAA FH71E wAdgo] dPAY 24| 3¢S I o BAPL A
g AR Hr1EgE 2Ye TRk of e fEgFAa AEAdA oE A
totoz Ase o) wgSHdA sy BRI 2] AFA FT AUYAE RoJET

221 1997 MSystem Dynamics Review; & F8] 23X ¥ Sudhir et al®] “olr o] X)&
453 nYH/E BHYAY L AR TAHA HrEHE A2 AZLGA A
Ajshe v]TYHQ FoRpgo] TS Aagle] FEIUE MEEFFAAY AVlE
B2 dxe FIAE B8 HFrh a3 FAHA A7IE 4, veHHA LA
A A F7E SAANAYRE e vEwztes BojFa Al Rde A gqdEs
ANEHolA stk o] Rde N&rbed A RFH7|EVIE AT AR F2E
o) Aol MAHQ =9 AL ATHET

<]

r

¢

O

=

6) BHZE, "A&7Fsd A4S A% §738%e] 4y @AAR el A} A7, TSP,
7(1), (1998).

7) A. M. Thirumurthy, "Environmental facilities and urban development in India", (Academic Foundation,
1992).

8) Mashayakhi, AN. “Transition in New York state solide waste system; a dynamic analysis”, System
Dynamics Review Vol. 9., (1993), p.23 ~48.

9) V.Sudhir, G.Stinivasan and V.R.Muraleedharan, "Planning for sustainable solid waste management in urban

India", System Dynamics Review, 13(5), (1997).
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Sedelee A7l d A i 2ds 753 EHEo00)d A&g tolfg A
2 ol4% HrEHR o] B A7t Aok o AFE HZNE BHAH] ) A
o 187 BAE o|Zo] ¥ 4 It FUE AAULE N2d doliEs 2URAS
olgatel EZdtaal siick 2t HIEHYAHNN =od F e AU BRI F
e Fo] AAAYLY AL, AT A, AFL AME, HY129] 24, AEE T AAHS
FAog AFAAAE =F3IAT

Nicholas J. Themelis!OE ulx FEAIE FAHLE 3t “The Environmental Impacts
Assessing Waste-to-energy and Landfilling in the US| AF|AIDoA] sf A 24 F
& A%A A} AP1E IS F AR ta uzATIA ALY F
712 U FFALAA Y B EFEE (Y 2219 Zo] ANEHA HAVBERH
AQ354E AnE A &Y A7 eAE A= Uk

van

j L ERCALS)
Tioping

g00E Floor

o4 (89%) 2ama sy
s

86x E O

0

53 -]
[

5 [
V _LL JrBU MNE
ax)
axeg
(2%)
o s AnzNE ol AYS :78.7%

22 2=

25k Ayl Bl dhaly A2 tholuE g Hesiol el BAE
ARA SI7 BRI 2T A& PSS B BHE ATE *JEHE&E Al gl 3ol
o} olefg FAle] e ey Feje) Faot AdAe 2

Nzgel SHAY SAT A9 AP 24 AT

e ro

10) Nicholas J. Themelist P12 F-&0] 91X 2ulo} thgtel AFEAFHAENY % AR T
2rE AYstn A&

11) Nickolas J. Themelis, "The Environmental impacts Assessing Waste-to-energy and Landfilling in the us",
(htep://www.seas.columbia.edu, 2002).
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. H7|S22|A|AT} X[&7sM
1. HIISRE|AILH

D w7189 A9 2

Hr12 e gel e HrES A AugFold AAFHAAAM P ol
B 23724 «ag7] - daA - Y - HE - HA - HdglE - B8 A 5 23
3= Aoz Aostx Ytk old At U £fA FAY £E9FE VIEoR ¥
71E&S Aosta gtk

SHAFME 718 AYd ©E H7EREG A kA A@delEe] A&Tbe
§ 712 oed Aol B F USS sl ALrted HArIEREALAA H7 &9
Aolg “tAslA AHEEHol FFH oz W 122 FASL ok ol #H>
2% HIIES BE #AHS i - Ao Aoz FAF M-S vldiy
H2o e 3 o o BAsy 719499 A&7 E A7k a8E FHeE AVE
S A Assen o] BHWA Fe|slofthie F3o] A7|H1 gtk o] FHVIEE #H7
B2 #shd vl g4, Qe A u LS, AMte g A FodEole
MES =3t Jokdad 31 #2).

mrye e ) xgpa ) 38 X 2l

ul 8 & dl Hg =54 +9 35

(33 3] Holsaelaxe] e

netA A&rbeelete BN HrlEReEe A - §5 - aH 5 FARTHAA
Aol 294 ZER=CEAA), WEHE AVES £Rska sk AAM Y &
g - A - Aolg F AREEZED), A7) - AE T ALKeldA P Srhaks
1 HF HAe A4S Ha@AR Fashetel BLsA B 22 HFH F
AAAGRIAANE Edst] A3 R A=NL, 45 AL3|FAL F Az FF

12) Oliver Gohlke et al., “New grate-based waste-to-energy system produces inert ash granulate”, Waste
Management World, May-June, (2003), pp.37 ~409.

13) 223, “71gelX9] A&7FsA 2jule) CEOS] % &-Total Asset Management”, (WRI Bell Conference,
2003).
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2) I si71 g 34

A718L Hr1ERed B 712 o718y, & SHSE TAdgdgagxg
EE20BPE; D TV EdI7RI] TR ANEES Fol st BHT
glowd, 7lEl BAYERE VI EXNYANLALAZILFAA A S aAEE, , T
AN T, B TeEdvdA g A A gREgeladg gy S0 o ol
T PESS 7oz VMV ERFTEAYE £ - F T Utk

At =771 8B ERA G olo] 2002'de] FHE A2 71712829
g, dANE A718e) 23t AAs - AL T 7189 AALYFE FASEA A&
7Ved “ALE@Y AAARE FEE FASFRE A4S ok “AE7HeAe o
27, colite] A, “o AR AA | 3P, “B R AEA S L, “Foig HEUY
9 gFrolel: A7z sl WYERF - AR T AL - AAYAYE A A
I AF-2AYNE AATeEA HIIEAA A N ZaHF - A3} - TedE
e she A&7teAY Aidel BAH R wigHy] AFstgd (27 41e AR
271712 R ERAY, A AT A71E8S HHAL] AdEdolct

o)

HolE H2H HOIS HEAM
(MInimlization) (Treatment)
l « 30l (Reuse)

« 2 g (Avoldance or Reductlon)
ki Y owm/ene 29 >
- y

- HEREHY/RAYY B T

v o 7 8(Recycling) I—»
f—ng}{'
ITNIuXIE-’.*-(Eneray Recovery) I_.

v

sl o8Y ALY LRE: k- LA
AU AANNRE [t + HIRD ¢ BSH
e HEHE =Y s JNEYH e EYRH

(33 4] mPl2el =xzz| T

14) 3738, T4 27712358418, (2002), p.52.
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3) s71% A<l 2 el

selvete) 713 2 ARIFEIA wEEe AANZIBARAYE Ahe AL
2 A% Z71A0 ok Jeiu MR R A 2 JAREA s 48
7129 A9 19959 AE 2715 RAE A2 HAHA BaFA, A e
A ANEE A FAEES AN ATk 2PAT Fold He AUYIE 3
- Ax2 BAE A7) AFS 19969] 28425E/Y0lH 2001 dEE 108,520E/A 2 5
W Atelol o 4u] 7h7te] FAkst glom oleid MiEEAL IMF ARINH 1998 wE
Aslgne ASHD glof el #5213 vse 271548 2oln Aok (27

51 &)

Y
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T=2| HiEflY Hols Uy o X2lAle

2. X57ksE wrlgae

1) 87582 (Eco-efficiency) &%) H

AAEBY HA - Adlsh AAE e Sleaste Auste Qo] M 712 g
BHEEAY ML TAE7Fs LA P2 B (WBCSD : World Business Council for
Sustainable Development)y ol ¢J3} 2] BgF 3 glon “FA T 279 A
% AT F e A2 $EL Sk AAYSESG ALY JPAL 2T
ME 9 g FolT A 478 DEAY 5 Y Aul2s 71 A4AY e AE
o AeE 24T £ A=F s Aojzta Fta glohs.
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T3 WBCSDS] RIAME $AELA MdS (19 618 o83l &H a3 H
A LA Apole] BANA ALEE A - A5 e FAWIEE Agsta 3l

the),

on O

o =
ox B

82z 3884 8y

R
24

0x Jd

=
k-
(17 6] 2Tt Aol X&7kstt 7Hdn) &g

BASE gk o) A

=1
Q.
=

o] 2YeIA 4, Bst i & Sl He FF5d AL A2E
Azse N2 AA4 1447 847 184 E¥ MY & I A4 A

g WS Bl FAu wste] wgo] AAH AEAT] DAL BHAdle FHE
£40] A & e ZAHol TS BAEEAVE BR3e BHONE BAH
A - A2 e B2

5849 o] pEn we 7H ol3AY Ay
®)°]t}.

T

3) A&7 w71 EE Y Ao R 93
Aol M2e sriles A AA HUA Vg GA A&7 B
Ao pElFolok Fhe  E=AdA A&t ¥ 7} Z #2](Sustainable  Waste
Management)’ 7} A|71€tk A&7bed H71EAEE -r]?ﬂwl‘“ FAZNE HAA, AEE,
7129 A7zt yuAAA Y ] e 2 RIS ¥k Boh JEA A
o] P stk Aolth

A%7Vsd A7iguee Aol ok WatelAl A=

H47he e

Z&tx YA A7

15) WBCSD, Measuring Eco-efficiency a Guide to Reporting Company Performance, (2000), p.7
A&7Fsd iaiglo] 7 H&A (Eco-efficiency)®] /3t ARA A} A& 2Hst

16) °] 182
- Behsle] e+

2 glert & A7EAe He 9% heg 43
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e MYES FHARA A&7He d71ERe D 77| Ewaste)0] F AUresource)©]
g A HIEY wE - 45 - AdA Ao - oA Jrass Sdiste}
WA RAEAE Hasishe Sxgolga JAT F ok

A&7158 H7188EE A&UPedddd a7EHE AdY 584 S A8t
A - 873 BES @A Aol EXo|wn F7t A9 A&vleA BRE d4s
g QoA A&7hss H7jETele B4Fo|the.

A&7V H7188eE AEA)7] A3 2o A dA EAAVE =
2 I%W(Urban Waste Expertise Programme: UWEP)S|A &= [ 117} o] 47}4] 7133 o
32 AN sln

(& 1] XI&7ksEt HPISRRIE ftt 71X |

BE ANEL 34 A7 o2 gt WIEHY A2HE TRE A

Equity (3E4) a7 S
jo)

E"jif;i;‘)ess Wyl gde 2E 7% WAl Aeld 4 A Algsolor ¢

2E #7129 #de 94 - A8 - Adoted S 2 ed oldE
Foiztela v]-48 Hisle YA HAE 24k &
Sustainability | H71E@ AR AA2U S FFAFa 7I€d, ¥4, ABEIE, A3,
(XI&7tsH) AR, Ax2, A2 BN A ssdor &

Efficiency(E84)

4) AL7Fe s71 DR Ag-Fislr e A 2519

H2E9 A&7bs AEE A AT R HrlEY £ dHE XYY F
&4 A2 Z FUA/ BB egraced Wasee Mansgemend)’ F-& “F A7 B2
(Integrated Waste Management System)’' 9] ¥ @4Jo] Tt}

#7189 S Bl AdMe 54 AGAEAA A71gdY z2as s
bl o] A EN(prioriey20E Aztojok gt} HIE o] FAE AT AE7E H7)

17) UNEP & ISWA, Waste Management, (the United Kingdom; The Beacon Press, 2002).
18) Paul S. Phillips et al. "A UK county sustainable waste management program", Int. J. Evironment and
Sustainable Development, Vol.1, No.1, (2002).
19) o] =84 ISWM(Integrated Sustainable Waste Management)E 2]u]gicl
20) wigolgt o &3idd 7129 H71E B Al AEE £8)7) AR AL 1970dd) B LFIIEY
v otk 258 27 vigsool dthe AZdA Yoy 7|2 2AFAZ, A, A8E



100 "3 AlAHClolUA 7, HEH H2Z 2004. 11

zaEe] AL Hr1EA $HEE FHEshed vk HVIER Y] HAlhierarchy)E
2Rz A 3o ARt ASRE EA LAS dHHE st Al
(thinking) 4] H]Z5¢lth. OECDE 1996 MEYU 9 2AKBedin Workshop)y& 3] 7]
2 Hizlns: 9T dAg HFEZEE AANSZ e oF {H37H(Buropean
Environment Agency)ol A= oi7]o] wjE #7182 A4 7|A, A A KClean Production)}
9|3 FJo]g - A TL(external recycling)/NdS F7He WIS AAstn 9t} OECD, #¥
$AH e H7E Hase] B Fode FAAC o] tha Aot glovt FAPBRAL
A Jasortte HE FFHLE A2 ok

UWEPE A&7bsd H71ERYE AT A2dS FH3ka A8A717] A% 2
7 weoz A&7 BEriEw 2¥e ANt A&rksd SEwrEdd
2ol A&7PsAE FF A2 7] A THL.AR VU LEeLs
(waste management system elements), ©]3]@7A|A}, #H71EHe] B (@spects) Fo| AH o
so] B9l 2318 B3l A&rhed AriERe] SRS 248 7 Adde Aotk A
&7153 BuY|1ERE S 93 B “ARHARA", “HAH - HEHY 2", “A=H
ol TA”, “Al - Z3HHQ #A”, “AA - AAHA A, VIEH - HFHL BH T 6
7Rz TR TAHA FHUR-E AAEL don olF F3to AriERY FAe ¥
Aol Az"e Hrbstn AEA D A2dS AT & lve Folth

V. X&7ksy 240E 75 2 &4
1. BN A|2B(FEHOIRIX] “RCMS™)

o] d79] AU +EANHEAE FEAXNGAA Bse AGAHIE F WY
YA 2o uiyAale s 2AE BIH7IZmPFelH 6006 Tl 47 wj@FL
2 AR Ho] 1992d%H &4 Fol Achdad 71, {29 81 FD)

a2 #2712 Auge] gad mjggel JEsa glof o|2 gk oFF - WA - A
22 2 JATAE o]fE FHAY Fuld Uy BAAA MYFFRY 1055 FR

£ sl A% dgel ol2e 78 &N (The waste hierarchy) S A3 3ok drka 3.
Gertsakis et al. 2003).

21) 1994d OECD Background PaperollAle H71E&34set “¥7189] 24 AAtAY Zolv Rl
o gEldle AL Tl 2AE H71Ee AL AHMEtE Aol freuse), AEBlrecycling) R B¢
(recovery) 5-& E23le Z"olgkn Bttt
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199 AAEAE B2 FUXNYG DAESEA & TEFHE skt A7 dF
2 Qs H71EAEES B} o $43sH 0|1 A& LR Adehe o
&t 2

"RCMS"E 712 RN 75 - AdAZEA] B9 FAAAM A - A - HlE
AAAAH FH 55 P 1este #HrlERE e 7T 8 H(Eco-efficiency)S E°]
S 7] 2 HE|(IWMS : Integrate Waste Management System)7i'd <] sh}2E- 4= Q)
19S A3 uislde W7lEe $F 2 A% S et 438 71AESH dAd R
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28ketn $7122 9 A7) - A9 § ALsSE Fustsle dr1EX A 2ot

olgAl A4Sl 84 0 ) - 1 5 AUAE B PR AHEETE Slule]
A A& 8ke] A AERCMS : Resource Circulation Managememt System)©]2} A £]223}1 ] 0.
o HEe 3 FAAHA 1e3FH ALrle MNdEDE (29 913 2

______ g i [ snnamas | iZ0l.R2.255 !
T wx| T
A
SAXRYN 2 Eo0l, val. &
AN e LNERY —» mas
&8 YR0E. 24 §alAY 2
| 5%
- ! .
[ Bo2ItS [mass snnamis | —
WYNs =8
322
> 40-100mm RDF
T AN BHN 228 0
Nxd esx | 27122 &u8 SdAY pAW
< 40-100mm
a9
ruey s s, 488y AR o sg2g
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