RL—LF7H

IL—YFE

k4R & H BE T I L2
ERREEE
ERETHRES

B i

FER29F10 R
(2017 ££)
MITITBUE A
EIFR1 S48 (JICA)

B

JR

ﬁwiﬁﬁﬁ%*i 17-088







FIE] ottt ettt eete et e ehe bt ehe e beehteebeea b e eteeateeheeteeht e beeateete et e ebeeteereeeteenteereenrears i
BB AR vttt ettt et ettt s ettt sttt e et e R e et eR et AR e AR e Rt AR oAt R R oAt ARt R e R et e R e R et R e Re s et e Re s et eRe et tene et ene e nners iii
- 3 TSRS 1
(T TSRS 1
12, EZEMETIIR oottt b ettt st 3
G A N N ST 3
2.0 RO R L BABERI R oottt 3
2.2, ERxG LT HEAN. KOBHFERRBE SO EHRFTEETE ..o 5
221 B RGEE T DT DFEM oot 5
222, PHIEEREASDBTRR ATAETE oottt 7
FBEE AR EEDMEE oottt ettt 7
B N Ll Sy O = I TSP 7
311 ARHEZED I EFEARTTEE oot 7
312, AFEOERALE CRE - Hll - #FHOBAFEHMESDEBR) o 8
313, ARFEEDFEACAEE (B TR AT oottt sttt ne st e ne st et nnene e 8
3.2 AREEZED TEMEPIZR o eeeeeeeeeeee ettt R ARttt 8
321, BEHEAT T 5 I Rttt 8
B.2.20 MBI o vttt R sttt 9
0 T 1 TSRS 9
AT AREIEDTRIET oottt 10
4.1 B 1IEIEHTEE) (2015 55 9 ) oot 10
4.2, B2 EIBIHITEE (2015 4 10 H) oottt 10
4.3, B 3EIHHTEE] (2016 55 1 H) oottt 12
4.4, FAFIBIHTEE (2016 £ 2 H) oot 13

45, B SAIFHITEED (2016 25 4 H ) oo oot e e e e e e e e e e e et e et e e e e et e ettt e et e e et e e e 14



4.6, 56 [AIEBLHITETEN (2016 45 10 H)  oooeoee et ee e ettt 16

4.7, BT HEIBHITEE (2017 5 1 ) oottt 16
4.8, B SEIHIHITEE (2017 FF 2 ) oottt 18
4.9, FIFIBIHITEE (2017 4 1) oottt 19
4.10. 2B 10 [FIBIHITEED (2017 A T ) oottt 20
BN 10 O S A I USSR 21
HE5E  KFEEORIE (FERERE RN T DRI oo 22
5.1 AFEOBE GHRE « MUl « BT SO EHR) oo 22
52. AFEORE (BVRAME) | ROFEGBE L Z OMFRITEE oo 22
5.2.1. N7 S Qs S RO 24
5.2.2.  BRRE LTI TTEE oot 24
H6E RFEEEMEDOE DR AIBBIDFIE coocoveveeeeeeeeeeeeeeeeeee et 25
6.1, E VR AD H B U A oottt ettt a et n s ne s 25
6.11 EURAZEUCHIRHEINDAE GIRE - il - #iiorhs - BFEHE~OEBR) ..o 25
6.12. EVRAZBUTHHEENDFHE (B R AM)  cooeeereeeereeeeeseeeeeseesesssesseseses e 25
6.2 BT AEBH BRI ..ottt 25
B.2.1. B TR ADBEI oot 25
B.2.2.  EUIRAD FZ /T N ittt 27
6.2.3.  ETIRAD IR .ooieeeeeeeeteee ettt 27
6.2.4, ETVRAMEBHII AT T 2 b ettt 27
S I 3 G T O 1 PSSR 28
B.2.8. A ORI ettt 28
6.2.7. B VR AER EORRE LRI ITEE oo 28
6.2.8. EVHRRAEICEELIBEEILD Y AT LZDTIER oot 29
6.3.  ODA HFZE & DIHLHE FTHEME ..ot 29
6.3.1. TEEETIEDMENE Lot 29

B.3.2. R U D A T oot 30
LT R X 7 W= RN E 3 v SRS 30



Hi1[X

<l — 74+t

http://www. sekaichizu. jp/atlas/eastern_asia/country/malasia. html



AT PNFER X

http://enjoy—penang. com/img/kakudaipenang. gif



5
B
i

e IERA W H ARFEA PR

DOE Department of Environment RINBERERIE AR

GEC Global Environment Center Foundation INEARITE N ERER B o & —

GEF Global Environment Facility HERERE 77U T«

JACTIM The Japanese Chamber of Trade & Industry, ~ L— 7 BHARNRE LT
Malaysia

JETRO Japan External Trade Organization H A 5 4R LA

JICA Japan International Cooperation Agency IRSTATEOE N EIRS W 1%

MIA Minamata Initial Assessment KBEA = % LT EAA L B

MOE Ministry of the Environment BREEE

NRE Ministry of Natural Resources and Environment RIRE B BEA

UNDP United Nations Development Programme [E A P & E

UNEP United Nations Environment Programme [E 8 A B b o+ ]




FI1E EYN
1.1. B
AREEOTF G EOBRREHEST)

RPN TITY A 7 BRI IR L 72 B0 A& BRI R L TR, V¥ a 7 L08R
BRAEOIFENZX LT, 2 2=7 4 =l ROSMO L~V @V, 2B E-waste (BXE
FHERRBETEY) OV T A I NRED I A I NVED R AZBEL TV, T U NEREMHZB D D Mr.
Phee Boon Poh K%, 2014 4123 )iE X417~ Penang Green Carnival IZHE L7=NADRE L OmHKIZE
W, BRITKERZ G e BRaOST « BEEM O LI IAF N OBREERE E L CEZETHY . Shan Poornam
Metals (SP) #EZIZ U &9 2 BHREAL~D TN 2 THREUT & ORI HINBURF & L CREMIIC
5350582 2RAL TN,

P SO Y SSE ST

FEXEFEIM B L O BEEY & U CTHE S V2 BEROAT /KERET - BERRML - IJEFT - IREFHE (LT,
DKEREAFETEY | L)) PoKBEREL, BIENTZT T ARNERBERLEIZ) A 7L TED
VAT LEEHETH I EENMPIOEME LT\, AEELZE UZTGRAEOR KR, KBOMEFELBIZ
Bt LTIV 2 e i HR L 5 Z LI E T ST,

AREFEDOHK)/ HEE

1) RS RR DHAR K DEESNZ DWW TAFT INBUN O Ela 2 B H LS BRER OGER A Z
X%,

2) BEHOUAT. BEEMAAE U R X O MR FEMIAR DT INBIRE DR R EE S 0 A2 E
MARET D,

3) ARFEFEOREA UNEP B L OGEF 24213 U CEEASICHRN T2 2@ U, (bFEWE IS
HIENITECR ~ U — 27 DTG L FHER 2D 5

REIEO R NE
(7)) AFZAIEEO B &G

AIRZZANIEENT 1 B0 S, EICATBRE 265 & LORE - B T5I2BED D Hil R D Scf 2 TR
ELTWHEZ FhE T 5. O RIALEE s BIfRE b & I BREEHIE T 1k « 7 — Z B ITIEIC B4 % #AE 5
& Ehi %,

(1) BiuIE®E) o> B 1 & IE B

HIHITEE)E, EICOKEREABEIEMICEET 2 FEHAEOKRIAITEE T 5 BIERAE O BLARIEE@ R AL
HSBIHRE S - fh  REEIC O O ERICET 2 E &, OHIEREREE Y 7 2 U 7 ¢ (GEF) 12X 2%
[EIEI T ) ORI & R FEDOFIEZ TR E T D,

ARFEORER B

DA ANES) : ~ L— 7 35 L O N OGS A BEIEILIN B B AT OB 7.
SRR S DR T SV TRISASEA TS, £72. IR BT 2 R OB ED, B
ATES L O - (R4 BT 2 5t i 78 b L7,



QB HTEEY B A LB fE AR (2 B Ao 2 SERER A S ERR I P U, BPATBILPE - SP &FpIC K 5 R
LR SE BRI S AN T T2 AZ B Sk L TITHh v T\ b, GEFIZ LD, ~ L —3 T 2+ KO 7 ¥ 7N
T E A~ O RLPE K & FLHE 2 72 ik R O3 ke L TIThit T\ b,

BEPSIC R 2 B VR AR RIAS (B R ARBULIRE, BT, AW)

[t ] MBSROMEEZ # 2 7o BB ©L IR WIS MEN IR T & 5 Z &b, BV R X RBAVERT &
IR ST BTN D, 7 TARSEEF P IIMES LI SO 2E RISV T, #EREREE Y 7 &
U7 A1 KD H%MEMEDO TN 2018 FELURIZ TIAL Z ENRESNTEY . S LHTY T Hiull
ZXgE LR ZET 2 M~ 2L LT 5,

B A R B LA B OO AR HL

BHEENC KV FER SN T-MBRE L3R T D &, X=X T4 BT 2GS I 38. 21%,
EETR L Z 3.5 FELFRE SN, EBNr — A THNTINLER 17. 48%, HE[AIUL 5. 2 N IR C X
52 L DINARTEITERER W S S, 2O, ST U MBI O ER E kA TY YRR E L
TR ) YA 7 NSO B AR A DBEFEMMRIITST —ZICLDEMF TR LW Enn, Bl A —7
— 2o o R ARIR DORRAH G 24T O A ~EE L, MEREERINEZIT 2 2O OINEEZMBET LD
BELEZLDOTHS,

B AR AT 7R &l - et

1) HHOfElR, 2) BEXIFEAOHW, 3) SPALOFFEEKFEFEIITUEDOEIET), 4) VF UL
A A EME G REEMOME, 5) FEMRBES T OMEERH 2 &, BRI BRI E 2R
BRI NS D LI L DAFEET — A — g VORERNETORETH 5,

ODA F3 L OHHEFHEMEIC DUV T

~ L= T BRGNS LIeh, #EE TOEO VI TIERY, Zo8H, BERE To
XAREATA D X O I RIIHPIZIRIE 93603 FE i © S AUIRNRAV 2@ 7 DS rlREIC 22 2 & b %,



12, HEHMEX

YL—7E KBEESFREVEELEERCREREXK
HNREHRARH

RL—L7ERIZHFSNORR

JL—C7EORRE=—X

4 )

> KIREHNROBKBEEREY

%ﬂt@?é%ﬁ&U&ﬁﬁ@%
> SROHEESBEENEHRMNERICE
DIREWE

> DHA7ILPIREREDHHE
[SHT=Y. BREATRUBEEM
ZHRILELTKREFTREY
DI A ILFEDHER

ERBEFRONE s
B SAT - KRR BRI T &
KESEEENOEREE \  TOKEAABEYEMAEL

PN

> KREHICETIERED > TL—LFERFUMDBNEL
IBARIR “ : D [2ky. B EEDKBEHE

> PRIMEAREE L8 FEORAUE * EYhRL IR T B A B -
#EIctt-03 ERICET RS - KR E AR EEA B4 it

> MERIRE D7) T4(GEF)IZ& HEBRKIRIE > 4 —LEE
3 2EMHBHOBEHER L. SHERAALIREE /9 > RFVIMAITFIZKEBEHEEDL
EEORE HEBER BEAEHEIND

> BRE-RA%ICEHHEDL -BANTELIKES > TL—LT7EEADEBERUGEF
YUZEEEhELE-FHED £ AR E CTRIBL ERTHEBLASEANEE~DOE

> ;iﬁiﬁll%ﬁifl:%?é#ﬁzﬁ%m) 0 4 Kﬁﬁ%#ﬁiﬂ:)\hé /
EDE

B2HE AFEXOEXR
21, AEEOHRLBARRE
- XIBRE - HUE - T OBOR - &R O
AP MR TF U BB IO FEONRY =T =R ERAT T T T NSNS,

NFUVEIT THEOEE] R [V REOZ AT LR LI, H<hb~lL—3THHEDY
—FEBETHDE, —FHT, JEORE—T—2FR—h - 7705~ L —2 T RO THY . ¥
— T = AN U LR RAEREEIDIINEERDOBE LIS ENTH~ L — T O TEOHR L 72> T
1/\60



BOBRICITEERRBHEN VN TWD H OO, B H Tk 2010~2013 DL E 2B L, 2014 4£
[T T 8%, mw$¢55%kﬁ%&ﬁﬁ%ﬁﬁbto2m6$%¥%%®&ﬁﬁﬁﬁiﬂfﬁwx
< L= T BN 4. 2% D R o7 L AR T TR F IR B TH D L E 2D,

2020 FEDEHEFEA Y ZEFZAEICHE T A~ L — T Ildh-> T, —ERELREELRFEOTL LT
LT UMD ED DAEIXE D, ST URREIE, BEE LT RED 2 KETHY Lo TWVD, £
ZHUNPFRAEFED 49. 3% &2 G 46% 2 —EAENED D, ~ L — 3 T 2RORFIFEN Hd 5~
F UM DEIEH 8.3% (RESAL) 2L EF-oTNDHDITH L, b — T RIRDBERI 5 5T
INDOEIEIX 15.6% (EE 240 EEWEIEEZLOTWAZ b, X7 TG KX L E
BEOMEEMETHDL EF 2D,

RFINREED G 5 — DO TH 2 —E RETBE, BE. B, /e 7 gV A2 BT,
BRI AT ANIZE NS B 4 500—600 5 AN OBEE DL, EWNIRITE Lo n S 0B ITs
BXEToEnd, AN LOBNRITERE DA > REXL T, YU AR—N, FE, 4 KZLTH
ANBHNE, FIUAETIHIRFE BN TR UIMNEIND A RR VT NEOHEANBENHEZ TEH
D, NPT~ =TI AERB DR L 72> TnD, BIETIH, ~L—yTIZRBITHE
%ﬁtm%S%ﬁwoﬁ)/%/%(Hﬁmfﬁumﬁm)\%%ﬁﬂ5yawbw%%«%/M#£w
HEWVHILTVND 4,

ZOEHT, L=y TENTHEENREXEMTHY . —ERAEOIBER ML SN TV DT
PN, RIEDSERSRIC AT TR EAF RS A ZVFHE L W72 (B 2 M2 A%
HEON AT D 9 2 CHERSMZE2 TRV . BRBEIZE > THBANRAITETH D,

- RBRIE - - FTTME X D PRI

AT Uik, RFREOE(LE BT 720 OBEAEHTHED TRy, X7
U DR T v TERMOBER, RGBT A > 7 ZJUaE TEMTbTE 7, BIfE
XEIR RIS KRB U+ — & — 7 1 BB LV HENL T K D I iAoy s Dt ax 3 RIRFEEL T L C
BY . ZIITHED EREFMOHENNNE L ZOEIELIEL Y YA Z LBV TR, 0
—J5T 2016 5 6 HIZITFRE ZADHNEN A Z — F L, TEREHEx v o _— 7 EOFRFIEEINMT O
TWDHOD, WELZSBITIEE > TWRWORBIRTH S,

AT PMNFBRBE R SR E DT LI BT 2 i o T < . BUF « BIBIRDA =277 4 71
Lo ERESHEORHL, TRORT 7 4 TIEHDEA TH D, E-waste DEIL T AT LEED /A 1
v PREEFLWMEBICFEMI N TR, BEEDHEFICBNT iﬂﬁJll%f U—=FLTWHEWR D, E72fF
o PERAEPEFFEOEALRG L TRV, EIEVMOE LI L TRERRE THD, 20L&

(AT INFBEREE L T RESERIIFHWVICOED LT, B LREBRONT U 2NN TEDL
ﬁ\ﬁ%%ﬁ%%aU@E&m®Tﬁ%%ﬂ%ﬁ5AHK%&E$%@&@ofwéoNTVMTH
UHA 7 PRI I BNE L7 IR M 2 SRS RBE L TR D . U A 7 LR EEREDTEENC

1
https://www.dosm.gov.my/vl/index.php?r=column/cone&menu_id=SEFobmolN212cXc5TFILVTVXWUFRX
Zz09

2 J@pHILHR 2017.4.24.

3 http://www.penang.my.emb-japan.go.jp/PenangEconomy.pdf O &k %z PR



http://www.penang.my.emb-japan.go.jp/PenangEconomy.pdf

SLT, aa=T 4 —HEROSBIMO LU g, -8 EY E-waste DY A 7 L7 XD
VA 7NV EDRRAZRIG L TS, N UINCEEZ AT 20 1 & LTy Ehie T
FUBE Y —% 70— (PEWOG) | 1. VYA 7 AERBBAICIEEL TWD, FZv—71%, VY
AT NVEHEOFEEELZ VA NLIETA KT v 7 2B L, 2 a=7 1 —_X—ZAOEMBEILH R~ 12
JRIFTERY, BE-waste [FIN 7' 0 7T AHIEEFELHHRH L TEBEL TS, A—R—v—F v Lt
WA LT, 4T BRI T v 7T AEED TWD A, AER « U A 7 V0 ORERDFRE & 7
STW5,

NI UINEREEAEZ B D D Mr. Phee Boon Poh i, 2014 412 % X 4L7= Penang Green Carnival |Z
HE L2 O FE & DIRIFRIZIBW T, KRR Z S TeBEdOtT « BEEMOLIIT~T N DO BREER
BELTHETHY, SPHAZIIUD LT BRSO IHITM A THRBUF & DAZUHT HINBUF &
L CHEMMICRE G325 L DB X 2R LTV 5,

2.2, ERXHBETHEHN, RUBERBREE~ORBRA BT
2.2.1. W Rxtge L3 D HEAMTOFEM

AT 28 Mo G EAMNE, FHEDOEIR ENIRET AN RE B LI Lnb, HPEEEFIC
THRE L 72 AL Z D FEE CAT LB % 7> & K & < fliR b Sdv. A EVERBE TI3@h=No /MR
ek L i 5 A DR HEE (he o AN) ([ZR AR L R> T D,

- Bl - R

X 2.2.1.  /NEURHERE



R (GRA, 9977)

BPASBUPE DS BASE U 72 BEZEM) H AL BB IS . OFFRERBE~OKIRIEREMED . OFFEREN R < BE
filL it D /INRUBLBEE |2 LE BN & 72 0 OALEE BNV R E VN, QR OREIECH BT IE S ik LE T
D K\ Z 1A < FFEDOENLIEZFFO,

AN

T ERQ VNS A N  7 | ROBMSERQ TREHEAT b e o AT WEB A~y 7 | &
e

[EINAF DR 58 FEf

BPATBILEE 0D 2013 45 0> H AS[E PN 35 A0 JEXT AUER A2 FESAR 1349 8, 000 k> [A] U < BEFE M AL
FEIEREITN 12,500 iz kD, 74 U B BB ARMIE AT 2 EERN S FUmA L, A A
IToTW5, GFHMEMK 27,000 ko OKEEZHFEIMY DML ZIT > T D, BP0 1 R LEE i %
(FFIZIX 2. 2. 1. O/NRIBGRHE) 13, HARSET 179 BATcE L L TRy, I THL 7 4 U B ICEARE
W EFEO,

il (L)

WHTHTEFIA DN EAL L. BT — % SAEME A VTV =23, 2017 AERIBED i ai A ©. FEaesTIc
DOWTRKABED S O RFEEHHAM 2720 3500 U o F v b (I8FH 7 TH) ThdEMHRS
iz, ZTHUTKEEEOEM TN H 20T TlER<, i > TETL 2 28FEN., AKREICBITS
H T CIEXEER e Bl & L CTH-> T\ 5,

e

FRCH A REICRRE T S &L B VR AONEINAERITAER 60t OFIHT S (GEBER) 17. 48%.
100t (HEBlam) 72L& 62.24% EHEE S, FMRRYRRENIIET R F A Ri> Z L SRR S Tz,

Bt D2z 4t & BREEA~DRLIE

BERE L BT TSHC 5\ Tl M S5 ORI R U0 TR & A7 LT kRO K
AR | LR LI R LR, 7o, W TS BIE 0% b I,
E7o, BRI E O CRIRT L W BERRRE 22 TV 5, AEREE T ST AT
EEGTEN S D Th, ASEIT 2N EOBRSTEERE LA 2 Hik & LCHEL R L7z,

HRENZIB T D BEEHIN & O Hik

< L — 37 TIEBEFE O BEFY L RS O 5 BERED, KEHRLO Bulbeater & L 728 JeAT AL
FRAEIT > TWD N, KEBOIRIRE B TEMER N L2 B 8 OB EA2 R 7\, E-1EERBEDOT
=2V U THEBTOIL TV AEMN <, B - 24 CoAMBELPENZULT 2 5l & OB ZITIRE WV,
BFEMEICOWT Y, EFE Tl 7218 ) BTG 72 0 OB E TE-> TBY . EMEOEEZEHRL T
HHlcRt L 9 KBS D,



2.2.1.2 BULB EATER
2.2.2. BAFEREE~OE B AT HeME

NP UMNBED D E-waste DU A 7 VI LT, /Ny 7 74 MROBOGAT - i & KBEEH
T 5 A ReMED & D BEFEM NG EN L REME & < . BRER OHIKIERMEN D U A 7 AR EDHEZER & 72>
TLEIBAND D, AFEELE UKD LTI 2 HAFE AN D X, BIEIIC X 25 jE E P
MWAREE DT, VYA IV NVEEHEI TG T 5, TOMICH, MEF - (KIRFHEOERRKIRE A FEIE
WINZHOWT, [RBRICTE FAAERE I OB L 2 BERRATREMER B 2 v, BIS, B2 5 /KEROmE FALER A 5
BRI B2 TR, ZTNEEMT D200 ZHBIEMOREEIEE, A, VA 7V FEEOHEE, f#
R EO IR . ~F M2 D EE R e BRRED RIS T T W R 2 F 5N TEL EEZE 2 BN D,

PEIE AFEEOPE

31 AEEZOHHERUVHE

3.1.1. AFEEOBMEEAT G

AREEIT, T MICERT D KERE A BRI O IE LR ARFE A DS AR BRI RETH D Z & AL L.
RRRERE RN DWW TBHRE R OB IR & IR ENT o3 2 FHIE N2 BRI E L CEMES 11D,

Zoizd, OBMPARHE & OMERE RAZH, O X My LT —2 ot @EEKE L ST
BEIPRREDKRE & DLHE) & FAR T8 & 95,



3.1.2. AHEFEOERAE IRE - Huk - # OB FEIRE~DHER)

R AL R D HEAR M OE NS DWW TAT M BUR O 2 B Lo SBREM OGS EIRREN 5, B
FNCIIAREER 6 H TR T 2 RERTMMEL I E 2, FEHMECHT 28BN E HiFT,

PEHOEKT, BERMALEE 2 Rk A DR 7R RN FR D~ N BARE O IR e RE ) S< D 2 ER AR LT
Do BARBNZIIAFMHE D FMi & Z DB OBIHTEENC BT 57 40 —7 v 7 %@L, XF U A7 707
7 A WTATBER Y E ORE IS 20 LS, TEREIORNENE TR ADHEEER & 7226720 & 9 Bl
T2

AFHEO Rz R EERER 208 U CEBHES ISR T2 2 L 2@ . (LW EICBET 28ATECR » b
U — 7 O & BHFAT 2D D, BARANZIZ, BT BED IR T2 UNEP 7' 0 — Vb= —F 2 J —/3— |
Ty TEEZEL, 2017 4 9 HIZTE SN TODKREEME R ES G ~O R 7 1 & 2 2B\ T,
BRI A & Do BIRRETE R & RS Z 1TV AFEOMRIZHOWTHA 2D D,

3.1.3. AFFEoEKEE (B AMH)

ARFEEIZBT 2 0P AmOENRBFEL, O LB &R 2 M5 € 7 /L OfENL & AR PEDOREE,
Q@FEFEMICET D /3— b T —RELDOBERM. @/ = M —XOBI &I L UEIRENT & Offadt
BLUOXERYHITTH S,

3.2. AFEEDOEBNE
3.21. EWEAFZrY 2—b

AT, RE T TROZSOBIEEIRS I TR S e, ORI T 5 EENHE (81 m~
W4 [EHHESR) | @QAMIMEREM & 7+ n—T v (5 EI~E 6 E, AMIHEEZ ST . @FEMMER
DIEHDOEY X AETVREL (7 E~10[E) TH5H,

2015 4E 9 AD 2017 4R 7 HIZT CHEIESNIZHEEA X Va2 — 3 3.2.1 080 ThHD,

#£3.2.1. FEATFYa—b

T & FEHE R A2 FIRNE

56 1 [E1 5 HYS B 2015.9. 11~9. 14 X v 7 A7 B vE

o5 2 (Al H T ) 2015.10. 12~10. 17 | ¥ v 7 725

55 3[Rl BLHI G ) 2016. 1. 24~1. 28 MEY I 2 L— g v Eifigas
5 4 [AER MR B 2016. 2. 22~2. 25 EERRICE T % Wik

95 5 (| B H G B 2016. 4. 25~4. 30 AFTAHE i

ARFAMFHE 2016. 7. 10~7. 16 ITEERES )DL

% 6 (BT E) 2016. 10. 26~11. 2 AIHE 7 a0 —T v 7

55 7 [BIBLHITE ) 2017.1.9~1.13 LTS LD Uo7 h 5 BEREM LR~ 7 [H] s
55 8 [RIBLHIG E) 2017.2.20~2. 24 W5 7 VB INE H O IUEE

55 9 (0] B @ 2017. 4. 10~4. 15 B IR AR

55 10 [ HYE ) 2017.7.19~22 B (FiE)




3.2.2. FE A
ARFEOEREIRENOWTIL, SFER 72 2 O HEdE K OVE BRIHIRIC SOV CTERATBLEE N L & 72 508, Oxt

[EREFEBETRE S 2 & Tl M A B D 2 B RStEA 7 ¢ AP, QKR FAEIZEE4 5

WHE 2 BPRFBLRE . KRBk TTd K OVARR M HIVE AMUERBR S > % — (GEC) 23HY L7z,

3.2.3. FHENE
EhEHR T 2 E TIZE 10 [ OBHES) & 3 1 [HORFHELZ FEii L=, S HICHETEONTIEH D

Z)§\

BT 2B R E T T,
£ 3.2.3 AKFEEOFEMNE (BIE) LEKAE

A - BT -

2016 FE3 Hica gy, FEG A, 1L Al ax—7, [AUL 11 Aliz/Nr 27 |2C UNEP BfRE & A

2R TEENEHE & ER
el 0 1 0 8 - b F T
ﬁﬁKm i i I I i i i I I i
# f: %%m gl | gom | e | gam | o | et | g | st | o | gom | el | R B (R T ORE)
FREH i i I i i i i i i i
B i i ] i i i I i i i
G e | e | e e | oo e e o e | e
R
A T E— [ [ . FP— | 1 1 1 1 23— N — A 3 g o e e g g =
1 g@ii 1 1 1 1 1 1 1 1 1 [ ~DETY 57‘# : T%f‘\ifzﬂegw T =4 TR
Eore A T S S A A A N
i i ] i i i i i I I ST
1 1 L L 1 1 1 L L 1
BEZEMAL 1 1 1 1 1 1 1 1 1 1
A A
) EZ?S ...... { ...... :. ...... : ...... .: ...... } ...... }. ...... : ...... .: ...... {\ ...... : CRRBHEROFM | - 2 RO kTl
B S— i | | ! ! ! ! : ! ! EB A G3l BT O TR 218 5
K —n 1 1 1 1 I 1 1 1 1 |
i ! ! ! ' ' ! ! ' ' '
i i | i i i i I i i
5ol OO OO VO WOV O N N N T S (OO
FF—¢ loaeaas . fonanes heees deaanne [ PR ! i | | H :ﬂ: CMBRIRO | g s s o —r o
3 |7 IA i i I i i i i I i i A S ECE S PN
TURE I I ] I i I 1 ] i I ~OETYV T R EBERD
- i i i i i i i i i i
e 1 1 I 1 1 1 1 I I 1
1 1 I 1 1 1 1 I 1 1
T 1 ) T T T 1 ) T T
1 1 I : 1 1 1 : 1 1
S .! ...... ! ...... !. ...... : ...... .! ...... ! ...... !. ...... : ...... .! ...... ! R
4 NA;E \ \ | | | \ \ | | \ A= bl | - B RO B OFfEE
7 1 1 1 1 1 1 1 1 1 1 ~DeT VYT
1 1 I 1 1 1 1 1 1 1
i i ] i i i i ] i i
1 1 1 1 1 1 1 1 1 1
1 [ ] ] i 1 [ ] i 1
| | | | | | | | | | B R O
S
s FATLOTE |amnnns beaens LA L TR beeeas A LI L beeas ' L@E;U{fjﬁﬂ-/’\ « SUARE R TR A7
E i i I i i i i | i i AR~ | SR ARORE LA
i i i i i i i i i i oy
1 1 I 1 1 1 1 I 1 1 LTV
1 1 1 1 1 1 1 1 1 1
1 1 I 1 1 1 1 I 1 1
ey i i | i i i i | i | KEBIIS < X3
D GEEC S X I
° | b 1 hdeedebenndnnnd | BET T [ ETORE
1 1 I 1 1 1 1 I 1 1
1 1 L L 1 1 1 L 1 1
i i I i i i i | i i MR O
5.k IR S R S Y N S SN S SN ottt 4 .
7 e I I I I [ [ lannnn deenuns Y L & D% GRRAT Y 2N OHE
DFEE I I ] i i I | ] i I
! ! ! ! ! ! ! ! ! !




FIE ABEEOEHRER
4.1. F1ERAIESR) (201549 A)

2015 4F 9 HIZ, T U NBUN LT SP 41 & FERENR E O - D BIMEIMEZEE L 7=, 1) ¥y /4 73I—
T4 VT DORNE, 2) EVRABICHENT RS, 3) AFWHEOEICHET A HERT LA bE AT 7,

- RESNEX v IATI—T A TORR
H I @ 2015 4E 10 A 15 H
B ST B A
F2 0~ NERBEKEL Mr. Phee Boon Poh
HEE - T UMNBURBERE ., BT, A7 T 07T A hHEH
HE : AKEEIEAL PO B2 B9 2 RER A & AR ORI
S A S (AR 1 L s 5250

BEHOLITALE & R ZNZDOWT, ALY AT LR, B G IO R/IHE . U Y1 7 v ionis
MERRENFIZE ST,

- ARIRHHE

ARFRIHE OMEZE AT L, WHEREH], EEIZ oW TEMAlO = — X2 B E 2 it T 2 & & LT,
Fo. BMEBIZONWTRT A TAZEZED TN ZE & LT,

4.2. F2EIFMHATESR) (20154 10 A)

10 H 15 BICF UINTE TR v 747 I —T 4 V7 R OBRESELFER LTz, Sy 7473 —FT 4
7 CIIREHEE M A SP ALK N JICA = L— T HBEHN S H SRS 0 | KRG OUKERRHR O E
P, REEOBAZIA FMTHIENTE T, £, HIEBEINZBEFRESEICB O THLEEEROR
Fe~F o /A7 LEICNEE T 52 LN T,

ZOM, v L — 7 RIREGRAERER (DOE) . ~ L —7 BARANME LEHEITF 5% (JACTIM)
(% LFEICEZIZ R T 2 KT ~OFH 238, B R EZER ORI 2560 UKER S BESEm 21
T ORI EED FRA, SP AL & FEHOEITIE R, v 3 2bichlT 727, JETRO~ L —o T &bl L~ L —
T OB OV CIEHINAE % i L7,

- SP i THBER CBREOCTAEERICET 57
- BiATEE

< L — 3T OB AT AR SEE 12> C Kualiti Alam Sdn. Bhd (KA) #f. Hitech ff:, TEX CYCLE SDN
BHD #LD 3 #EIZOWTHE#R 27—, Wb HEOBT 2, =7 U — MERAL L7 LB A L C
BU . KEEEREIT DAFRFIETIE ARV, KAFOLFRE T, 1 t H72V 4,000 U Xy hTHHEDOZ
&
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U YA 7V O

WIATD QBN L Z2 BB T T ADY YA 7 VTHENFET D Z L0, AR OO 0ETH 5,
WV I Z[EIN ST T ADH 2 7V RO Z SP #HICHRfE U=, SPARICH T 2 Ly FDOFEHI A HE

PEIZOWTIHEZ RFE L2, fRA Lot RiT o0 672> 7,

JE AT AL BRI Z B9 2 AR oD s e AR

~ L —37 DOEIZBWT, BEFEE Y VA 7 VOERIERENERE L T D, dOBT 681 aihfw
D03, 2018 FRITHEAT S TE STV D8 — BB ICIZ8 AT I3 & 7, LARRIC 380E S 5 5 BRI
HATHEOD ERmFIEINTNDHEDZ &,

dOCIT LB i B AR T 68

H BB TR L7 d AT LB 2 DM BT L &2 FRIC SP AL E Rl Lz, BEA OMBREL, R4 HiA
AEE U A 7V OFEEAREMEIC OV TR L, FERAEMEICET 2 Mt atEn iz (HERO TH#
ERREME) BHR) , NPT UMOBTIERAERAHLBEEND R IESHNCEI LW & £, BA DL
KD MEENBL AL O FIE NS SIND Z EVHI LT,

xaalii

TIHIZIz SP DB lX E-waste & LTI I N XY a M ET DV F UL A EMO D YA
T IATOWTRIEEM A2 172 STz, BPMBLE I I BA HNIC K2 U A 7 VidsEm L TRt oo, F1
RENHEMAALOFR Y N7 2/ L T0AH120, HilRIZE > TRAMIT 21T ) ORI REIRETE D
ZEEEZT,

KERE A BEEYERRFE

HAREHE 2L~ L— 7 BARANRE LRI Ve (JACTIM) K OB F (& /L5335 2 A1 L R & B
DREZIT o7,

ASAHI G&S SDN BHD
Fuji Electric (Malaysia)Sdn. Bhd.
< L —U7 BARAB LSBT U #H< (JACTIM)

AT N OFGERE THH STV D HOEIT OABRIL 2 AT 5720, BUT 3ttafirnic/iZE, KiE
DRG] LoV B A28 L7z,

RENESAS SEMICONDUCTOR (MALAYSIA) SDN BHD
S & 0 ELECTRONICS (MALAYSIA) SDN BHD
SONY EMCS (MALAYSTA) SDN BHD

PLB Terang Sdn Bhd #t
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R D EAMLHE . BEECAT 72 EOFEFREIERER -7 v 7 ITHRE LTV LORRASNIZHET,
FIRIRIZIERE LRI 2 & DfF Rz 157,

« DOE #5R4

VL= T b BAOERICE L, N—B SRR 2R TS 2 & KOAFEEDRED —STH
% GEF RAFIERAZ B DM MUNEE D72 Dbl L, AR B R A 21T - 72,

43. F3MBHAIESE) (201641 A)

A EDF I TIE, FHENISMEIC D X T U INBF & DOE 1ZF L CEURHRASE L. A% ORI E S Z2 Y T
Wik a1 T o7, T ORR., WBUFHEE & & AREEOBBILATR X I3 - Rk L0 E W) BRI,
fth )5, AV CHERR L 7= Cenviro 1 (Kualiti Alam fEOBIE#:) & SPALOWIERICZEL Y, ~Lb—2 74
NS OEIIT ORI E R Y 2— DFEEEIZOWTEBR N D OB ARE L 22572,

MGHEDT- D, BREFEL 2HFM L0, W8k OKERE IEAEE - U W1 7 WIEEh R RT
BN+ 2 BRI RZ T bhido Tz,

» P UNBORF & DR

Phee BREE K ELIZxE U CHEREZ G Uigk L WBARIRILA~D N > 77 T2 GEH LTz, OX 9] A Il 23
150 1/ k g—100 M/kg IZEHIARZ D722 L @XF U INO B TIXA 3 72 BER T O 1T ATV R
BDOE |2 & % E-waste B> ST BN TWD - DEERFRA~DOFEENEE SRV LIk D, KEIX
BH OB HOWTHREZ R L, BEHIR LT,

* DOE NF A7 4 R & DR

DOE ~XF v F 7 ¢ 212kt U TMNBURT & ORI DWW THEE L, A% OREBICOWTH] &t X [EHRAS
Ba s OV FEIEARIE L=, e DlE. R OWTTHET A & & B ITNEJFIF QN DOE ARBIZxtd A1
AR H L 5 2O W TR RS LT2WEOBERF RN D - 72,

* DOE & DR

OXFUMTERBALOOH D2 AFEDEBIIOVWTHETHE LI, OMERREZ 7V T 412852
ERB~OBfE 2155 Z &, OF-waste BIHIZOWTHEILIT ZRG L T2 2 L ORI OV THEET 2 &
EBIZOARMPHEIZONWT b B R AT 72,

IRERFEFEY) D EZRXOMBLD =D DOEM A RT A4 20 A X2 U —DOERREE, BITEBZ I LT WEs
B I H LD T, TORERARBNBBINTE 5L 9 RIMEME Z21E-> TUEL W E DEERH -T2,

* Cenviro £tk & DRE

AFEEOLFERBEABRIT AI12H7-0 SPALOIRRIZ LY Cenviro th & DA A 157, FEMITFHAE
HEOLEBD,

12



Cenviro fhiE, ~ L — T EERESHEDO DY F « 72 a FIAANREKNL LI T, BiE~L—v T2 +0
5,000 {3 L L CHERED ZBIN - B LTV, +o2Ef,. MEOr AT 4 v 7RENEFD,
TG U [E RS Ie N ST 1 BRI I A L N TR R T A, Cenviro fhlT~ L —
T BFRE DE ERFEMNIREIED 7 AV T 4 7T 5 (KA) +EOHEHT, SP D 40% DRk %2 B L.
LD~ L —2 T O EREVEE IO TS b —Y y THEEREATSZ LR Sz,
Cenviro fHITHFHFEITY DN ZAT > TWDHD, KEBEAFEEMIZ OV CIIBREEE R A0l 7= 35 2 Ff > T
WRWEDTZ &, SPALEBAMEEN ) L CE R AZMIA ST 5706, BEEOLAT - BEEMLIINOKIRE
HBEFEMERZ OV CTED fA T2 & OFRWB LR STz, HIEREREE Y 7 2 U 7 4 OIEAIZ OV T H L
NEEBHN, Cenviro fLiX~ L —o T R2ENIFEEYONESR Y NV —7 2R AF L TRV EERERT 72D
WIFEER AN M —BEfTh o, SRIIVHNRFEE CHY | SIS EMAEICERRZMMEITH) 2L THE
& R,

- KRB R EEMERRE
AANPE LT~ e (JACTIM) X 0 #EI Sz BSR4 2 #h AR5 LR S B & A2 1T - 72,
- S&0 Electronics, Malaysia Sd., Bhd.

- SONY EMCS, Malaysia Sd., Bhd.

4.4, FHARBHAIESE) (201642 A)

HOEAT LR 3 00 2 [E BB OW T Cenviro M ONSP 4L & OFfEA ERT S 2t 2 TEAME L,
WLEATICHIFE TR A LT/ Phee BREFRHL & Wik % EHi L7720 U INITITIERT L e 2r o 72,

AT R EIEIZ OV T, Cenviro D L—3 T 22T 2%y NV —27 ZEH L, SPHE2EHT
3HAARHI CHEMBELED DL Z L THAE L, ZHUCk D, AF Ui e~ —yv T2 taxtg L
U T2 BEHOCAT O ERER DN K 0 vIRE & 72 D,

* DOE & D&
- JICA E-waste 7 ¥ =7 MIBITDIEENTDOT7 = —XFELIZOWT

AT DN TIEAAF M Phee BREERFLAS & DOE ~EEE X TEY . DOE & L CIEETM X ITHRET4
THELHMBEL TND, 2018FICEHRTHZLEZABELTHED LN TS 6 FEOBEZEN Y FHi sl
B3 2T —E D& 2 RAETW5, 4T 2 RS A D0 Em DS EREs L 55 & o RN IR
iz,

- KEREHEIEMICED D KA # R ONSP # & o 3 4t iz on T

SN HOWTHEIA L, BUHOENRES Tz, AFHEIZOWT KA OSEN N7 5 2 & 285
T4, BERNITUSNDFIANRAT v D E~Ra—T 2K AL EITHH LD L,

- KHEIENTO DOE OAIHHE D FREMIZ OWT  (RATEREI@ TDOE AFFE | £R)
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Cenviro #EDREIZ LY | DOE FER O Hanili &M LLFEIRE SRS PRONCEAS BUEA | 21 ST &
RETH L otz (EME %2 ETeHME TRIZAKE Cenviro tHAH)

Hfe : 2016 £ 7 A
2N K4 Mr. /Ms.)/Frie/ &%

. Yang Berbahagia Datin Hajah Hanili Bt Ghazali/DOE/Director Hazardous Substance Division

.Mr Encik Ridzuan Abd Rashid/DOE/Principal Assistant Director, Environment Impact Assessment
.Madam Thahirah Bt Kamarulzaman/DOE/Principal Assistant Director Hazardous Substance Division
.Mr Anuar Bin Ishak/DOE/Officer Negeri Sembilan State

.Mr Abdul Mazli Hafiz Bin Abdul Malik/DOE/Officer Hazardous Substance Division

.Madam Thilaagem Mathew/NRE/Environment Management and Climate Change

.Yang Berbahagia Datin Paduka Che Asmah Ibrahim/Cenviro/Director

.Mr Amirul Bahri Malek/Cenviro

.Ms Nurul Hanira/Cenviro

10. Madam Rose Kuan/SP/C00

AREFEIZ L DT U MNERE AT ORFTAHEN R CEINCEE SN TETHH Y . AFEEL LHEDE
DR ESNDIHE L o= Z LITINETH - 7=,

© 00 3 & O = W DN+~

45, #E5MIBHMIES) (2016424 A)

RFMHE D IS e, Cenviro f & N SP #1: & 3 #ER] D FZEAIZ T 72 5% M O GEF BT D72 8
FERT L7z,

DOE L V. KEEEFREEWE AR~ I 55120, KEEEZE - B LRI T2 2 &R0
BT & DR AR iz, GEF BRI WL, EREBSEFHE (UNDP) 28 2018 4£ % Clo~ L —
TICBIT B AKBEOHHFTHAE Minamata Initial Assessment: MIA) ZEfid+ A TFETHDH I & AR LT,

s RFUN EHEHE e
*DOE  AFHHHEIZEE T D3t

5 4 IR R L 2R SN ARF SN TO DOE OARFHHEZFEIC-D X | 2016 4F 7 A ICEATELEE A b A
B AR L. KEEDOLE « BEIALER G & 8 7= K ERE A BRI O IE AR 2R IZ O W THERT 5 =
EMRIE L=, Cenviro fEDOE AT L » THEIEIN D, FIARWENKZIL, B ARBIFREES & ZBGHH T2
ZEBLIRE LT,

- GEF RUEARICEE 4 B IEHINE

- PLB Terang Sdn Bhd fl: &Ly 5D 2%

» Cenviro fh & DEE
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- KA FEDIKEREHBEFEMELY o\ OB

KA #£728 2015 4EIZ/LBR A U 7= KSR A BEFE D BT 1, 268t, w0 B2 AL T a7 U — MEF L L
T-RBITHEST ALY 2 LT D, = L—3 TR TIE, 2,000t KB EHFEEY E L TLE I TWD & HEH
LTCW5, KA tEDO/KERE A BEIY OMFLEARIE 1t 24720 3,800 U > ¥ v b, —fRAURBEIEY DLFLE 13,
It 720 1,800 U ¥ v b, (£ 54,000 [1/t) & OFHMAGo, #E@IEREN, #81EQ A D72 I
b 72 & DOE O S4B S HE & O BRI R S,

KA #RICIZALEEBE /) 100t/ A & 30t/A (&FR: INCA) D 2o0ua—X Y —FLoRNhbd, &5HI2100t/B D
XN HER LTS, INCA OF /L TREBEHEBEEMZBEA L T\ D, HET A LB TR ITIEE R AT T
Fend b, £ ZTKEZEILL TWD, BIFEIE 1,000CT 1~1.5 BEEBEH LD BT, sy~ RNT
LELZ LT D, < L— 7 OKERYET ABIHNIL, 0. 05mg/N m' & OFA%EZ 1T 7=,

- FANRAT VR OUKEEWETEMERIZ OV T

56 4 [EEMERC Y > 7V 25250 U 7o KRS TR MEER D ST BAc S W T, I E O K K S il
FOWEMERTIER WS Lz, EME Lz, 72, ZETERD T RKRORNY 7L O iie it i A
ERENTORNZ EIZOWTHER LI E 2 A, B A NAT v DITBEMBAEEDNEOVRY 2L Tn5
& DEE EST-, GHNELNH D DITBEIMATRER W bW BB Tt Ze <, JRIBIEEIC, ks R 2
DRAETLKIBEAREN THLZ L 2HERI LI, YA Y RRUTOANLAANVLAT v DAL
BAEZE LI L2 LT, AANAT v DICxT DM OB R > TBY, KREFOFANAT
v VOMEIEAER 2 HEE T D Z LI OW TR AT o 72,

- R

LI, BEOFE _EMEAHATE L KA fHoa—# U —% )L O A TRIZKEREIIR TR 2800
THILEERE LT, KBEIN TEOKRFNIH -0 . BV A DR E K OUKEBOPEN A FEIZ B9 5 1wt
AKFE L 72, ZOFRRITH L CIL DOE OE M b E 2 MFt Lz & DEIEE 5 7=,

HARNME TEAT N Ui (JACTIM) X0z HREE 1AM LB SR REEZ1T-o 7,
- Renesas Semiconductor (Malaysia)Sdn. Bhd..

AT NN TR O IELEL & & oD o HOGIT IR 2 S 5 Z L ITERN H D LT 25,
AR ZR LB DE S D T L DATBID SRR AT R TIHZR W) & OBV R S Tz,

- 2016 4F 7 AIZ5ENE L 72 AFRBHE & O Cenviro OEAAIZ K 5 DOE OAIFTHHER T 55 6 [El 0Bl
IHEIRTE CIo, BEEOCATITIN R, BERZEEML, PEIMERT. BEIKIRET, R ~ VT L, FANAT v PO
2OV, Cenviro LONSP & A — /W X D5tEZE I L7z, Cenviro LTUNSP AL U | AFBHEIZ LD
IKERBEFEMILER D IEALVEL FIEIZ OWTHEET A Z LM TE N, v~ L —I T OB i Lga A k
THDHEDRMBPRENT-, S TIIZMBLIZOWTOREHTET, BERCITIFRIZ O\ TR 2 s
7o b BITIE, BERCATALEL IS FIE L TR Y 3 AR OBER T UE O~ L — 7 2E R 73 K
ThdEORMPRINT,
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4.6. %6 EITHIESE) (2016 £ 10 A)

KIWHED 7 +r 1 —7 v 7% EHE UTEM Lz, T INBURFIZ I8 THESEAT O 43 Bl I ES A3 8
OBNTNDZ L 2R LT, Mo X MM FENBFRREE L TE-> TR, 5l &k E DOE THREF ST
V5 E-waste [BINFZE & O BHBIN LI & OFRFRN R SN2, E-waste DHlEEEFEDOHEAE THLHH~ v
7 ZAFB ISR O Y F & BIHIZ TR SRR A 1T - 7o, ERNEZ LU FICE#ET 5.

s RFUMNBRF & OFTE ARHET v —T v

RPN TEAIHER, ERITOWNEDO VAT AMEVIZETLTEY, XFUEh, A7 707741
DENENER v 7 ADTHA DTS, AT U MEBUFITINE A FOEHEZE X T D08, LB
I X MIFRREE DO Z &,

—RE LT, MU O AT EAZRF T2 L L o7z,

AHEIEHNT T HIZFEHE L7z DOE 2 OY Cenviro £ A R ABHEZIZOW T L, AHZEE & LT GEF
FIFIAUZ DU T DOE & UNEP [H T GEF RZAFERUZEAT 2 TG ENER L T D 2 & 2 L7,

+SP L& DFEtE AHETAv—T v

MBF & Ok %5224 07 L0 /NS AT % O X 2806 SOV CTRE L, SRS
200 J7 AR, 2 THOLAT 2l MRSt 2 TR CEAR~EH L, BATUEZ 95 HIETHDH 2
& Z @i, Phee BREE RELIC B LEMR A RSNT- 2 L2 WG Lz,

SP AT PEIZ DWW TERED D L OB T, ARERIZOWVWTORBBHIRES TR N7,

- KAt v 7 ZAEHTZERT & DR

JICA BB 7 a2 h T~ L —3 7 @ E-waste Ol RS EE 45T A > TV AT v 7 AER T

ZEATAS. DOE X0 HARIZE T 284, B OLIEIEIZHOWNWTHRREZRD LN TNDHD T, W%
L7720 EARPEMICERE 22 5t Ui, BRI, [ E Ao kBN - ALERE @22V T
(BEBF1 6142 A 6 HAHigER 22 %) 2B W CHARTHE—ORZE, S6AT, MEFH & ORIEE O o ¥
—ZHREEZZIT WD Z &, BARTIIHE BIRANOEEE | kg sAH L TWD 2 e, 2l L,

4.7. 7 HIFHIES (201741 A1)

AOCITRBE G AUCEE LT SRR RIEOBLE D b MG 21T > 7o, ORGSR O, OB
DHAR~OEEENEFHE 2D, ZEPmaLitoTnD, 22T, FEOEBMELR ES®HDH70, 4]
TEZEEL Y YA 7 VB Z1T DT KB OB IELIIZ O HE R % 2 TR~ AL OFT2, KD
GEF RITERUZ B3 2 Wt 2 TR E L CHEM L7,

« SP & DEfE

SPAEL O | MU GIEE DN MEZ 8 D D FIREVEIC DWW T TR L7z, 7272 L. BA&RITIZA~ T M BU
DEMAZEES D L OREEZGT,
R IE 2 A N &R T S 70, SPALICH T B ES A ORI A R LIREE 2 1572
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* R UMBUF & DR

SPAEER L2 L3 0 U B A 7 VLB ) b IS~ D ILBL ST 1A DA IOV TR L7z, Phee BRET
REE, T ANISEEFFUZIR VTN & LTY A 7 V28I T D O THEEG AR L7223y, KROTEIE
JLBRZ LR LoD, IASMEDS RIAD DI TTE~DER T D Z L 2t L, RBIIT TR 25T, A
FFZBW TS, FRENFD E-waste il R L OBBNEE LWEDES N2 ST,

- DOE & DFfR

GEF I U Tl 2 ez L7=, DOE 726 UNEP ~DEEEIR N KRIH Th 7= 2 & 725, GEF Rif4
HED DT DIV E R EE 2 O CRAIG KL, RSN o7 Z & MR L7z, UNEP-GEF Yo v =7
N G4l LT3 Cenviro DED HRA v M 1— R AT AT L HENEATINEN T L 5 ThiuE, BXE
W~ 22 —7F U RERR L CWD JICA #ili 7 vy =27 b (v 7 ZEHRFZERT N Ehi) 1[2& > Th
BEEFICTEXDHEOERNEH SN,

AREZED ) VA 7 VA B FEEY B A~DOEFIZOWTHE L, BIFR2WZ LD RMES-, K%
G T DR K OVl I TR IR O B AR~OEHIZ T 2 N—B LRl X 12T 2 2 k@ LT,

* Cenviro & D

GEF ZMHIERRICE LT, ~ U= T HINN KRS EHRET D5 2 EMMBi L 705 2 L vb, Cenviro 0D
b~ L= T HFFICEE T2 RiET 50z &,

Cenviro O/KIREHEIEM ORI EIT. 1,200t F2E, FD I HORENR o FAnb50Z AL OFER%Y
5,

AREYEITEBIT D Y YA 7 VBN S FEREM) IR~ DAL 5 1E D IS O CEtE LR A 157, £ 7= Bl
T DK 2 R YEE 2 sl U7z, HEN I JERYE ¢ 0. 2mg/1,

KR RER K IETA
- TEEAM & &

TEEAM (The Electrical and Electronics Association of Malaysia) 1X%E+ « BRIEIRDERMIA T,
1,000 HHREEDOREMREN G2 D, T UMBIFOMI TF U MITEICTHR LT, 2BREDO—HIT,
TEX CYCLE ~&#JEAT DR Z HTFE L TV D, ALBEE X, 15 1u 4720 35 U % v N TR - 0Bl LEitk
DHTAETIINTIEBRENGEWRD VA 7L LTS, KEEEEEHITMAE~NGEL TS ED D
o TEEAMIZ UNDP & JE[E T, v L —3 7 CHECATORINFERFELITo72 2 e RH D, & DOIFHmiEft %
ZF, v b=V OESEATE RS B AR S T E T,

- EEAMSHES PSR L OFEE

GEF RAFTERIZ AT A1 « 7 A3 B O /KEE A BEREWXIRIC OV TIHHAT D 72l L7e, RHETIE,
NATAE 2T LW AR KRN EM 2 A AL LFETHRIE L TV D,
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NAHE 2T OEANZEVFEMZ 7 DAT v BB ENDKEUTPPB L-ULTH D, i HFEHL
EHNE Cenviro TR L T\ 5%, KEREHBEEMIL 5~600 t /4EFRRELDZ L, UNEP-GEF 7u =7 T
NA B 2 TIEOFERREZ IR LW E OB RABREI I,

R bhaFRE LTI, N I E 2T LD KB AELERZ S0E U, F4E L7 /KEIRE A BFEIEMIL Cenviro
WCEDEEICAEENTWS, Wi TH-oT,

F D%, HEENOMEBNKIREFEEYICET M WEbEEZIT 5%, S%DOE¥(42EZXDHH 2T
HEHRRT ¥ RNVIEEN TEI2EEZ D,

4.8. FSMBMHIEE) (201742 A)

BETEMILEE ~ L 25 B U T s AT LRI S & 7 AL D 72 BiHER S tE & ek Ukl @48 & OV ERE
INZBET HERIUEDFNE, KON SP thE OMBET VAFICOWTHERT S Z L2 EHME LTHERL,
ZOREFR, MBET NV BT FEEDRHER I, oM, HEHRBEAEET O T rE AT L, IRE#ZZA
WP K 2@ AT AUBR OO B 72 5 H AT 70 MRE 24T > 72, UNEP-GEF SRR L T~ L — 3 7 O ¥

(Minamata Initial Assessment: MIA) EBE L TWARWZ ENFER INT, ~XF M3 HED B8 LT 4351
EUNBCERIZOWT, 1) hloiER, 2) R, 3) TTRAOBEENFEE LTET b, ERNAEZLLT
(ZREHET D,

* Natural Resource and Environment Ministry (NRE) & DFIEs
 DOE & DFE

NRE 3 L' DOE (Zxf L TRF U CORMFEICET 2 WG 2179 & & b2, GEF £FBaE /s z T
< L=y THOBRT =4 2R LI-W=—AR3B 5 Z EaHml., PIHEHROBRM A IKIE L=, Ak
W ENTZT KRR B2 HWN TR, EEOH I TEBIND MIAIZL > THLNISNDITTEN, <
L= 7 CEFREENCLD EEHRER DL TV RN EDZ L Tho T,

. SP & DEtE
- HOEITE ST T UITAE

FEREAT IR ER S A BEIE 2 BLE T 5 SW109 (Scheduled Wastel09) IZABEEALHA. 2D SW109 1B
FTHHMNCL Y, PFELLETEE A FF TN VI Lo 7o PO MR ME L 70 5, LB R E
ZHTPLEAT (MYR3. 5/kg) & B 3EH M E OF R (MYR2. 5/kg) DWTHUZT 51T I alb— g v ZpR LT,
FERIXH TS, REMZE U-ghEIc I 0. MBET L RIS R A SN D Z EAVH LT,

- il LR R
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ZIE UTMmAOEE /AN L, BEECRIT 2RI —Y = FOTEMFICE D U 27 DEBAEX S,

®HEHED Y 27 &xthssf

HEEDOY 27 & LTE, EREREEDEOENNREER 2 RATSEL L0, —fREFED R,
BN E BT 5O TIIRWNE STl EZ T 5V A7 035D, ZHUT DWW TR ENEREEE I & 7
A LT BN DR A FTE L TR Y | WAWTTRASDOSEZF E 2T 2D, 725 X RWEHIPH TH= 72
PR TE L L OBET S LTI A7 KRS HE D,

6.3. ODA B3 L DEEEFREM:
6.3.1. EEEFIEO LT

KRG A PEEY O IEERF 1T, KREHITHLREIN TN D & BV IELWALRIEZ RO T, 65
LR DM OB EZFEE (E-waste) ZITHRDEMLTLEELS RN LD, IESHEZFDH DX
— ORGSR DI AR TERKYEIC & EE AR, 20X ) R RNS, ARMEEEEICHET I E
LR CATEC M E PR ) & B ODA H3E & Ol R B R BER A 5o, HAMIIZOKEEH O FEREHE S
K BEBHEND OZEZ T ANBRBEORE 1, @l EAVEE 220 U, EEREZ I 25 720 OBREE
DA QBT HITEUE Ofkin7eie 15< 0 . @OFIE~OFHIFHRE, DA FHEOWH NN 7= 5T+
FNRIFEE L DICEHEATEI RN LORH D,

CHIEREREE Y 7 U T 13, 2019 LA O PRIC I TRBHERE 2 SRS BV T ICH .
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6.3.2. FHESNDEFEAT—L

FRICEEND FERAT—L L LTL, KESHFBHED 72D D JICA IZ L 2 EMHEMFRIRENZ T b
Bo SRAHMEITONRE (CRINETRERBEEE) 13HLHEIC AT 7285 7) & L C Minamata Initial Assessment
MIMIZEFLTWEN, BIIEOTETIZ 2009 FE TR 2 FME2ET L2 RIAALTHL EEDNL TS, &6
(ZNRE 38 KL OVDOE [ZHFREITOFTHRE H2355< . BURTIZNT L d FHIHHED oA D 2RI H D L 1T F
R IR, 7T~ L— 71T ASEAN SINIC H 1T D BESEEEHUR Th U | K AZ S ks B2 L, E¥EL
&> THER T 2 BEEEM IR O BN EV, MIA 227 < 52 T &8, RO RIMAEZ @B X 0T 5729
WCEHHEMAZAZREE CENVIAERRICEHS LD LB XD,

6.3.3. HEEFRDO BRNINE

EMHEMAZORESCIT NRE 2 F8ET 2 5FF E 725, W MIA INEZ HiRE T2 2019 FERETERD,
HARGAKIDO IR T2 HUE SN T 727 RANA ANZ DO TR & 72508, IEEACBE R CEIRE T ~Df<e
FHEE BN W DT DOT I R & EMfi L T AEBIIZIEIC b S,

TE S0 ATEREEA B L OBEHIR TRRFEMNTIN AL AR OFEBE D TR - eI TR
TLOKMETEOMIEE 2 ENEZ OGN D, ERNRNHAOFHIIEE A LE L 205 Z b [EEHERIEH
RREELAERETHDL EERD,
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RMTEHQ BREEMN

FEE 37 HEm
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EEAES 17.48 38.21 62.24
& BUEARE 5.15 3.43 257
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Nomura Kohsan
recycling/treatment of mercury containing waste

Nomura Kohsan Co., Ltd.

L —

Nomura Kohsan’ s

mercury recycling business
— e

£ Nomura Kohsan Co., Ltd.

[tomuka Plant

Landfill site

Treatment Area

Z3® Nomura Kohsan Co, Ltd.

Nomura Kohsan’ s
mercury recycling business
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£43® Nomura Kohsan Co, Ltd.

Work with UNEP

Nomura Kohsan joined two areas of the UNEP’ s Global Mercury
Partnership (Waste Management area & Supply and Storage area).

Attended and presented during the 3¢ Waste Management Partnership
Area Meeting held in Manila, the Philippines (Dec 2013)

Selected as a member of the Expert Group for UNEP’ s ‘Practical
Sourcebook on Mercury Waste Storage and Disposal’

£ Nomura Kohsan Co, Ltd.

Photo credits: UNEP website
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Work with UNIDO

Nomura Kohsan recently signed a memorandum of
understanding with UNIDO

Objective: to develop a project with a South East Asian
country to organize collection center for used lamps

We will disseminate some of our technologies
and develop mercury storage solutions

€ Nomura Kohsan Co, Ltd.




Nomura Kohsan’ s

mercury recycling business

—ee—
Who we are

& The major mercury—recycling company in Japan

@ Over 40 years of experience in treating Hg—containing/
Hg—contaminated waste from all across Japan

@& Two plants: Iltomuka Plant (Hokkaido) and Kansai Factory
(Osaka)
& 1SO14001 certified

What we do

@ Treatment of Hg waste

& Recycling mercury and other recyclable materials
@& Contracted work from Zn and Cu refineries
&R

£ Nomura Kohsan Co, Ltd.

Research on Hg stabilization

Nomura Kohsan’ s

mercury recycling business

—ee—
Each year we treat a total of 27,000 tons of mercury waste

@ 13,000 tons of dry—cell batteries
R 8,000 tons of fluorescent lamps
@ 6,000 tons of other types of waste

i.e. Oil Sludge Contaminated with Mercury
Sludge Contaminated with Mercury from Chlor—alkali Plant

€4 Nomura Kohsan Co, Ltd.

Nomura Kohsan’ s

mercury recycling business

—CRRC——
Caustic soda industries

After a termination of mercury cell process, caustic soda plants should
dispose mercury containing wastes in a proper manner as it will be required
by Minamata Convention.

(0]

refineries and natural gas plants

Mercury is contained in natural resources, and it sometimes damages plant
facilities during mining processes.

Mercury absorbent / carbon materials are widely used to protect plant
facilities.

Spent absorbent / carbon containing mercury needs to be disposed in
environmentally sound manner.

Nomura Kohsan provides a service for proper disposing of mercury
in_environmentally safe and sound manner.

Oil Sludge

Nomura Kohsan, 2016 10

Mercury Containing Oil Sludge Analysis
(Examples)

Mercury Containing Oil Sludge Analysis
Sample 1|Sample 2|Sample 3|Sample 4/Sample 5/Sample 6
Acceptance
date
Analysis 13 June|14 June|15 June(16 June(17 June|18 June|
item 2016 | 2016 | 2016 | 2016 | 2016 | 2016
Wiater % 28.9 26.1 26.6 19.1 22.8 24.2
Qil % 12 6.5 9.7 1 12 9.9
Hg ppm 170 80 920 140 190 140
Pb ppm 10 60 80 50 80 30
As ppm 20 20 110 20 30 20
Se ppm <10 <10 <10 <10 <10 <10
Cd ppm <10 40 10 20 20 20
T-Cr ppm <10 40 50 30 30 10
Notes
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’
Nomura Kohsan s

mercury recycling business
— e

Caustic

@ Contract

Soda d
plants / @ Shipment l;iol;lura
oil ® Manifesto Gl

Refineries

@ Issue License

@ Apply License

Japanese
Government

Foreign License Confirmation
Government -




Roasting

— Waste is heated at a temperature between 600°C
to 800°C

— The mercury evaporates, which is then collected

through a cooling process.
Herreshoff furnace Rotary kiln

€4 Nomura Kohsan Co, Ltd.

Mercury—collecting system

£33 Nomura Kohsan Co, Ltd.

Recycling Process Flow of
used fluorescent lamps

€43 Nomura Kohsan o, Ltd.

Recycling Process Flow of
dry—cell batteries

€ Nomura Kohsan Co, Ltd.

Basic concept of mercury management

event and minimize mercury release to the environment at each stage™

Draft updated technical guidelines for the
environmentally sound management of

wastes consisting of, containing, or
contaminated with mercury or mercury
compounds

(Draft of 20 November 2014 - Rev.5)

@ Nomura Kohsan Co., Ltd.
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Stabilization

€ Nomura Kohsan Co, Ltd.




= . Disposal/interim storage of
Stabilization Surplus mercury

There will be an increase in the need for safe, long term
storage solutions for surplus mercury.

Nomura Kohsan has established a safe and reliable way to
produce mercury sulfide (HgS) using the mechanochemical
reaction.

Currently, Nomura Kohsan is verifying that this stabilization
solution remains stable in the long—term, and also looking into
commercialization, and taking into consideration the costs as
well.

Nomura Kohsan Co., Ltd.

Stabilization JARAN

viechanachemical FEHoc Chemical | Solub

Ho(l)+S— HgS Mercury types formula (9/100g H,0)
Elemental
Mercury

P
- D sz xao))

Purity: over 99.9%
l Hg 25 X 106

chloride

Inorganic Mercury(ll) 657 '
mercury  chloride ’
Mercury(11) oxide 5.2 x 103

Mercury sulfide 2.943 X052

Solidified sulfur polymer % Nomura Kohsan Co, Ltd.

MechanochemicaltMethod

Sample filling pot

‘ Black mercury sulfide +
Balls are filled in the pot TRl T
Black mercury sulfide -

Weight ratio 1:1

Elemental Hg + Sulfur

Vibration mill . .
S/Hg molar ratio 1.048 Heating container

130T

&% Nomura Kohsan Co, Ltd
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Headspace
Conditions: Humidity
60%, Temperature 30%

Environment Agency
Notification No. 13

Environment Agency
Notification No. 46

TCLP

Compressive strength

Density

S e STV S

Solidified Sulphur Polymer
(Modified sulfur/Mercury sulfide=1)

0.000
Hg (mg/0) 0.0018
Hg (mg/0) 0.0013
Hg (mg/0) <0.0001
MPa 35.0
2.87

Hg (mg/m3)

£3* Nomura Kohsan Co., Ltd.
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MIBRG AEWHET 2> a>rTI Y

A.

MODEL DEVELOPMENT FOR:

MERCURY WASTE COLLECTION, SEGREGATION AND TRANSPORTATION

CONSTRAINTS

1. A prop

er treatment mechanism for mercury waste in terms of collection,

segregation and transportation must be established by exploring all options

in cons

ideration with public environmental awareness as well as sustainable

recycling programs. Primarily, considerations on constraints have to be taken

into account involving matters on:-

(i)

(ii)

(iii)

(iv)

(v)

(vi)

(vii)

Wastes with mercury content collection stream are sometimes
defined by rigid laws/regulations and usually does not accept any

innovative ideas for modification within its system.

Proposed mercury waste management system must be designed with
flexibility so that it can be improved by all stakeholders’ innovative
ideas.

Collection targets based on an appropriate price or incentive models
may allow enough function to explore various options to meet the

collection target.

Collection system itself must be evolutionary by any innovative ideas

in order to achieve the collection target.

Stakeholders’ behavior is majorly affected by the economic incentives

for any recycling programmes.

People are affected by the price or incentive signal.

People response sensitively to any price or incentive mechanism
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(viii)

(x)

B. ACTION PLAN

Local businesses will not perform at their best unless they are
motivated by themselves. Once it is initiated by the motivation, a

reliable system can be realized.

Logistic difficulties need to be addressed:-

(a) Difficulty in securing storage spaces at collection point

including set up at public or private facilities.

(b) Difficulty in the management and operation of the mercury

waste collection system.

1. Regulation and Compliance:

1.1

Performance of any mercury waste management system strongly
depends on the regulatory force and the compliance of each
stakeholder through Extended Producer Responsibility (EPR) policy.
Generally, recycling guidelines are only able to monitor on voluntary

recycling method in terms of:-

(i) Deterministic system

(ii) Voluntary system by consumer/producer

(iii) Interactive system between Public and Private Sector

(iv) Within the framework of Waste Electrical and Electronic
Equipment (WEEE) Directive

(v) Limited legal binding for punitive action
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1.2

1.3

Participation of stakeholders is crucial for proper establishment of
sound mercury waste management consisting residents, business and

institutional stakeholders.

The focal point will be on how to formularize the negotiation method

with relevant industries and commercial sector.

Proposed Concept of the System/ Design the Mercury Waste Flow

2.1

2.2

In the consideration of the system options, either government led or
producer led or Full Recovery Facility (FRF) led model must be used in

order to collect discarded waste to achieve the collection target.

Appropriate mercury waste disposal points needs to be provided for
consumer in any proposed led system. These points must be made
available with consideration of efficiency and convenience for all

stakeholders’ involves within the mercury waste flow system.

()  FOR HOUSEHOLD:

(a) The system designed by the government usually will
not be flexible enough. However, the experience of
mercury waste collection can work effectively coupled

with strong political commitment is required.

(ii) FOR BUSINESS INSTITUTION:

(a) Producers are business sensitive and can act flexibly.
The producers will be able to develop the collection
routes through the retailer. But the producer may raise
objection for their limited participation in system

design. Based on the proposed by law, the collection
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mechanism by the private sector is licensed by the local

authorities.

Diagram 1:
Proposed Concept of the System/Design the Waste Flow

Diagram 2:
Material Flow

3. Stakeholder Involvement/Public Awareness

3.1 Steps must be taken to establish a material sound society and change

the human (household) behavior. The human behavior needs to be
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induced to follow a set of systems that takes into consideration

which:-

(i)

(ii)

(iii)

The proposed system should include economic, health or
environmental values as an attraction to change the discarders’

behavior.

Households must be able to send their mercury waste such as
fluorescent lamp and others to the nearest collection point.
People can save their labour and time (labour and time saving)
to bring the material to the nearest point if the waste are

collected by someone.

Business and Institutional outlet such as home e-product shop
and supermarkets must be able to receive/take back discarded
waste and carry out their Corporate Environment

Responsibilities (CER).

4. Financial Implication

4.1

Who pays for the cost to collect transport and dispose the mercury

waste from each the Collection Point/Product Shops/ Supermarkets?

Is it the City Council/Municipal Council/Producer/FRF? A depth

analysis need to be address on the financial implication in order to

assure that costs of disposal are allocated accordingly to the entity

that should pay for the mercury waste treatment.

(i)

FOR HOUSEHOLD :

(a) The amount of expenditure for waste handling needs

to be allocated yearly base on the quantity and type of

discarded waste. It can lead to the excessive burden on
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the council and it is difficult to make the tax payers or
consumer understand that the cost are social costs.
Some cost would be partially absorbed by corporate

bodies.

(ii) FOR BUSINESS/INSTITUTION:

(a) Based on polluters pay mechanism/ cross subsidies for

social obligation.

4.2 The primary question that needs to be answer is WHO PAYS FOR THE
TREATMENT FEES?

Design Assessment

5.1 An evaluation indexes must be developed in terms of these aspects:-

(i) Effectiveness

(a) Change of discarded behavior (Participation Rate):

Amount of waste collected for recycling compared to

amount of product purchased by the customer.

(b) Collection rate:

Amount of waste collected for recycling compared to

the amount of product sold in the past years.

(c) Policy effects (Traceability):

Amount of waste going to the full recovery facility

compare to the amount of discarded waste.
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(ii) Efficiency

(a)  Required cost for setting up the collection center and

storage container.

(b) Required cost for collection and transportation.

(iii) Sustainability

(a) Budget for the project implementation.

(iv)  Applicability

(a) Planning and implementation in wide areas.

SUMMARY

A proper mercury waste management system must be established to ensure that
mercury wastes are treated in a sustainable manner. The mercury waste
management system must take into consideration of all stakeholders’ constraint and
opinion in order to develop a sound mercury waste management system with
minimal impact to the environment. Proper planning must also include financial
implication to the public as well as social behavior in response towards the mercury
waste management system. The system must be evaluated periodically to measure

its effectiveness and amendment should be made accordingly for enhancement.

Group Members:

1. Honorable Mr. Phee Boon Poh 4. Mr. Tan Chong Hee

2. Mr. Mubarak Bin Junus 5. Mr. Shahril Zamani Bin Md Zain
3. Mr. Mohd Puad Bin Hamid 6. Ms. Josephine Tan Mei Leng
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SOURCES OF E-WASTE

Generation of industrial e-
waste in 2013 was about
138,036 metric tonnes; and
forecasted to be 1.11
million metric tonnes in
2020




PILOT PROJECT IN PENANG
SEPTEMBER 2011-MAC 2013
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Household E-Waste Targeted Item By DOE & JICA

Refrigerator Washing Machine Air Conditioning

CPU Television Mobile
SPM TECHNOLOGY IS READY

We care . ..
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Household E-Waste Next Phase

SPM TECHNOLOGY IS READY

We care . ..
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Household E-Waste Non Targeted Item By DOE & JICA — SPM

Battery

FUTURE SPM TECHNOLOGY

We care . ..
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Household E-Waste Flow

We care . ..
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Methodology And Financial Support

» Awareness Program
v' Flyer — Government
v' Social Media( Facebook), TV, display board — Government
v Road Show & Training — Government and Household E-Waste Full
Recovery facility.

» Collection Centre Setup
v Location — Government, Retailer and NGO
v Recycle Bin — Government
v Overhead — Government, NGO & Retailer

» Transportation
v' Generator to collection center — Generator
v' Collection Centre to Full Recovery — Full Recovery Facility

» Treatment & Disposal
v" Full Recovery — Government
v' Secured Landfill - Government

We care . ..
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Methodology And Financial Support

» Technology Consideration/Equipment
v Suitability / Licensing(approval)Equipment — Full Recovery and
DOE
v Equipment
Turning FL to mercury sludge — Government and Recycler

We care . ..



MIERO  AFHHE OB

(1) ZAEEHOPEE

) RS

7 BiE

AWHEZ @ U, BEdOLAT « BEBRM 2 3 To/KEABEHEY O IELEL 2 2 L — A ZHED %
TENTE D LD ATEE TRERZZEEIED | BORIED 2MTA D L 512> THRLUY,

A IHH

OBEFWATEUCBE T 2 AR 728 2 5 ROMIEEAE 0 IZ D\ T D BARAY 72 BN DU TEERR
fiak W& T 5,

QIEAT VU WA 7 N FEIZHOW TR 2 B L2 B,
@KREROBRETRE, 8T, T —F WL FHIEIZ OV T OHERE Ehi T 5,

DOFEER VEBE~ =2 7 V& FLICEEOR Y MOV TR A FE T 5,

®HEICLT VYA 7 VOB 72 NPO OB T DT 0 BAR 72 FHa > Tl
FhFEhT D,

1) &Y 2 b (K4 (Mr/Ms.) . A&, 5%

Mr. Shahril Zamani Md Zain — Assistant Director, Penang State Economic Planning unit
Mr. Mubarak Junus — MBPP Head of Urban Services Department

Mr. Mohd Husaini Bin Saad, he is our assistant director of State Economic Planning Unit
Mr. Tan Chong Hee — MPSP City Councillor

Mr. Tan Chee Teong — MPSP City Council lor

Mr. Mohd Puad bin Hamid — MPSP Head of Urban Services Department

Mr. Mohd Nazri bin Ramli — Assistant Director of Department of Environment (DOE)

Ms. Koay Gaik Kee — Special Officer to Hon. Mr. Phee Boon Poh

Ms. Josephine Mei Ling Tan - Special Officer to Hon. Mr. Phee Boon Poh

Mr. EW Tan, Marketing Manager — Shan Poornam Metals Sdn. Bhd

Mr. Teoh Yik Then, EHS Manager -Shan Poornam Metals Sdn. Bhd

12|Mr. Khor Hung Teik, Senior consultant for YB Phee

— O |[© |0 [ | |o1 [& | I |—

—_ =

13|YB Mr. Phee Boon Poh - Penang State Minister of Welfare, Caring Society and Environment

14|YB Mr. Yeoh Soon Hin - Penang State Assemblyman of Paya Terubong
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Consumers Kyoto
Towards the Proper (non-profit organization)

P r‘oceSS| n g Of July 1972 The Kyoto Liaison Committee of Consumer’s

Organization was formed.

F | uoresce nt l_a m pS April 2003 Decision to incorporate the Kyoto Liaison Committee
of Consumer’s Organization as a non-profit

organization (NPO) during the 31t General Meeting.

July 11, 2016 June 2003 Formation of “Consumers Kyoto” (Kyoto Liaison

Committee of Consumer’s Organization).

October 1%t,  Certification by Kyoto Prefecture Governor. Began
Tsu yos hi Hara 2003 activities in the areas of “consumer protection” and
“environmental protection” as an NPO.

What do we do?! Towards the Proper Treatment Waste Management Law and

. of Fluorescent Lamps Fluorescent Lamps
W|t h b u rd ensome Through the combined efforts of citizens,

household waste

municipalities and industries

Municipal waste

Responsibility to treat and dispose of waste is on the municipality.

=Fluorescent lamps generated by households
Industrial (commercial) waste

Responsibility to treat and dispose of waste is on the waste
generator.

Must form a contract with a waste treatment company.

Must manage the Waste Manifest.

=Fluorescent lamps generated by offices

Preamble
Preface Objective, Definitions
. Supply and trade Mercury supply sources and trade
Ad O pt I O n Of t h e Mercury-added products [batteries, measuring devices (including
Products and ing | ther lamps, switches and relays, dental

" H H Igam, etc.)], facturi in which is used.
Minamata Convention on e exceptions for mercury usefor alowable uses permite by the paries
M ercu ry ” (O Cto b er 2 O 1 3 ) A"::Gar'n?:fn;ma”'“a‘e Artisanal and small-scale gold mining (ASGM)

Emissions and releases Emissions into the atmosphere, releases into land and water

Storage, waste, etc. Environmentally sound storage, mercury waste, contaminated sites

Japan, now a Party to the Convention, is currently — -

K X K Financial and technical N al d . hnical
in the process of preparing domestic measures assistance Financial resources an: technica
(including the implementation of a model project)

Information exchange, public information, awareness and education,
Awareness and research research, development and monitoring, health aspects, implementation
plans, reporting, effectiveness evaluation
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O After reaching its peak in 1964, the domestic demand for mercury in Japan drastically
decreased.

O Currently, we use about 8 tons of mercury each year (used for lamps, measuring and
controlling devices, inorganic chemicals, batteries, etc.)

ton

batteries

Inorganic
chemicals
int 147%

pain
ehlor-alkall

Note: Between 1956-1978, fluorescent lamps fall under “instruments”, and after
1979 they are categorized as “electronics.”
[source: Resources Statistics Annual Report (A TR&tAT 48]

Key Points on Domestic Measures on Mercury
in Response to the Minamata Convention

+»Discontinuation of mercury use in
industrial processes

“*Proper collection and treatment of
mercury-containing products

“»Expanding the scope of efforts from
fluorescent lamps to mercury
thermometers and mercury blood pressure

measuring devices

Brochure produced by
Consumers Kyoto.

Has been received favorably by
readers; very convenient and easy
to read.

An angel mascot, “Akari-chan”, for
fluorescent lamp recycling

Proper Treatment of
Household Fluorescent Lamps
Case Study: Kyoto City

Fluorescent Lamps from Households
(case study: Kyoto City)

%+ Collection route
1 Household electronic stores as collection points
2 Public facilities as collection points
3 Localized voluntary collection by citizens
+

4 Portable recycling collection points
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Collection of Fluorescent Lamps
Using Household Electronics
Stores

“»Stemming from the case studies of Kitakyushu
City and Sapporo City, a collection demonstration
was carried out in December 2005.

“»*Based on the result of this demonstration, a
proposal was submitted to Kyoto City.

«*Since October 2006, a lamp collection system has
been put in place, using electronic stores as
collection points.

«»Additionally, municipal facilities are used as
collection points.




Store cooperating

e | “Social experiment”: Working
in collaboration with
electronics retailers for the
proper disposal of fluorescent
lamps (December 2005)

entured in this experiment as a MOEJ eco-
ommunity project
a

v
c u
(Collaboration with TANIYAMAMUSEN)

Fluorescent
lamp
collection

Fluorescent
lamp
collection

Localized voluntary collection
by citizens

Motomachi Meeting Hall

Fluorescent
_ -
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Portable Recycling Collection
Points

Fluorescent lamp
collection

including hazardous and dangerous
wastes as collection targets

Fluorescent lamp
collection boxes

Collection Proper Treatment of Fluorescent
Lamps from Offices

“*Pilot experiment: joint collection
of fluorescent lamps from office
buildings

Reception Collection boxes for recyclables Cleaning agents .:. Ba se d on thl sre SUIt, th e
“Fluorescent Lamp Recycling
Association” was established in
October 2010

Pilot Collection of Fluorescent Lamps Fluorescent Lamp Recycling
from Office Buildings Association
1. Organizes awareness raising activities for the
proper treatment of fluorescent lamps;

2. Conducts surveys and studies for the proper
treatment of fluorescent lamps;

3. Coordinates joint disposal of fluorescent lamps
from office buildings;

4. Coordinates community-level collection of
fluorescent lamps.
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Proper treatment can definitely be
done at a low cost
Please use the joint-disposal system of fluorescent lamps

Office A Fluorescent
. coordinate
S join company
join -
join
Office C

1. Please join the Fluorescent Lamp Recycling Association.
Full member: annual fee (one share): 10,000 JPY (over one share)
Per-use member: annual fee (one share): 3,000 JPY (over one
share)

2. Youwill need to enter into a contractual agreement with the
fluorescent lamp treatment company.

Starting the Collection of Mercury-
Containing Thermometers and
Sphygmomanometers

Kita-ku Festival (June 6, 2015)
Pilot collection of mercury-
containing thermometers

ilot Collection
of

hermometers

Mercury
Thermometer
Collection Box

Pilot Collection

of
Thermometers

65

Mercury
Thermometer
Collection Box




Treatment fee of fluorescent
lamps: who will bear the
burden? How will it be paid?

the concept of “extended
producer responsibility” (EPR)
is one possible answer...
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Future activities

In response to the Minamata Convention on Mercury:

“*Provide consumers and citizens with accurate information
on mercury;
«“»Participate in the creation of a system for proper collection
and treatment of mercury-containing waste;
«»Strengthen relations with waste administrations of local
governments;
«»Cooperate with business organizations;

«»Strengthen the activities conducted through the
“Fluorescent Lamp Recycling Association.”




Waste Management-Challenges and
Opportunities and
IETC Activities on Waste management

Shunichi Honda, php
International Environmental Technology Centre
Chemicals and Waste Branch
Division of Technology, Industry and Economics
United Nations Environment Programme

JChprojecton - 114y 2016

UNEP DTIE IETC

[SELINEI October 1992
10 (5 Professional staff, 5 Programme assistants)

Activiti I i N
ctivities Global/Regional Waste « Integrated solid waste
Management Outlook
management
Global Partnership on Waste « Holistic waste
Management management

Development and deployment * E-waste

of waste management Mercury waste
techniques guidance * Disaster waste
Biomass agriculture
Waste and climate
change, etc

€
]
1=
o
G|
©
c
©
=
o
k7]
£

Delivering integrated waste
solutions at the national and
local level

Sound Management of
Waste
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UNEP

UNEP HQ
(Nairobi)

Division of Technology, 5 Divisions

Industry and Economics (Paris)
6 Regional Offices
International Environmental 7 Sub-programmes

Technology Centre (Osaka)
Waste management

Programme

88 Introduction
»J| Sound Management of Waste
k3 UNEP’s Work for Mercury

1| Mercury Waste

Value

What is a Waste?

Waste is any substance which is discarded.

Basel “Wastes” are substances or objects which are
(LI disposed of or are intended to be disposed of or
are required to be disposed of by the provisions
of national law.

Product value

Time

0 REPAIR, REUSE
THERMAL RECYCLE
FINAL DISPOSAL




Sound Management of Waste Holistic Waste Management

Basel “Envi ; snu“d 5 " of : Holistic waste A comprehensive waste management
(ore )y Vs lile sl Waste means taking all practicable steps to ensure that i ki
hazardous wastes or other wastes are managed in a management (RSN il al G Er

wastes and their factors

manner which will protect human health and the
environment against the adverse effects which may
result from such wastes

Holistic Waste Management

C
Interlinkages
andlin

management i GHG emission
High awareness on environment S A Chemicals relesses Air pollution | g
Compli ith legal fi k Collection ;i = E
ompliance with legal framewor! 5 - g
l:1 B¢ | packaging 5% § L Residues. K E
Establishment of legal framework Labelling g H £ _ wter poluton §
Voluntary mechanism § 2 ] Resourcerecovery £
H - H
Open dumping & burning Unsound 3 g
management Land 2

contamination
o

History of Mercury

Mercury poisoning in Minamata —
Minamata disease

First patients were discovered
officially.

15t May

E UNEP’s Work for Mercury
1956

was

-

The Minamata Convention
on Mercury was adapted.
The Minamata Convention
may entry into force.

Many law cases
n USD for compensation
issues (discrimination etc)

> 3,000 certifi

]
=
®
2
o
=)
®

Mandate of mercury waste
management

UNEP’s Work for Mercury Emission
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Supply and Demand Process and Product

Industrial Processes: Input and Output

n Mercury Waste

Trace quantities of mercury in Provisions for Mercury Wastes
various wastes in the Minamata Convention

The Minamata Convention (Art 11: Mercury wastes)

1 Extraction and use of fuels/energy sources Flue gas cleaning residues il Relevant definitions of the Basel Convention shall apply to waste
covered by this Convention.

2 Primary (virgin) metal production Residue, tailings
. Mercury wastes means substances or objectives:
3 Production processes with mercury impurities  Residues, sludge (6] Core i @ s e g Gemevas;
4 Intentional use of mercury in industrial Solid wastes contaminated (b) Containing Hg or Hg compounds; or
production with Hg, residues (c) Contaminated with Hg or Hg compounds.
5 Products and ications with i N useof Used/obsolete/brok Above thresholds to be defined by COP
mercury products, residues £} ESM for mercury wastes with the Basel Hg guidelines, TBM under
6 Secondary metal production Flue gas cleaning residues, the Basel Convention, with requirements to be adapted by COP
process residues
‘Www.mercuryconvention.org
7 Waste incineration Flue gas cleaning residues,
process residues
8 Waste iti illing and
treatment residues
9 Crematoriaand cemeteries Flue gas cleaning residues
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Mercury Management Options

Do not mix it with others
Source segregation from others
By licensed transporters

' e “
Treatment Pretreatment treatment
Stabilization/ T
solidfication -

Collection in appropriate containers by designated collectors
Use of appropriate packaging based on national/intl standards

Use of clear labelling based on national/intl standards

Separate from others, uses of
appropriate boxes or containers

How to develop a strategy of Hg waste
management?

Consultation and stakeholder involvement

Development Implementation Review and update
Preparatory tasks

Adaption and launch Assessment of

+ Stakeholder « Public dissemination progress and
engagement +  Resource allocation success

+ Situation and gap =) . |egislative change ) . Replicating success
analysis + Compliance and leaning from

« Ppriority setting + Information and data collection mistakes

«  Strategy formulation «  Ongoing monitoring +  Adjustment of the

Sign-off2gd approvl strategy

The Minamata and Basel conventions

The Basel Convention Technical Guidelines of Hg wastes, Practical Sourcebook
on Mercury Waste Storage and Disposal, UNEP Inventory Toolkits, etc

Intl tools

LTSGRl Global Partnership on Waste Management, Global Mercury Partnership

Projects on Hg and Hg wastes
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Waste Management

Mercury Acting Now

Basel Convention
Technical Guidelines of
Mercury Wastes

References

Mercury Time to Act

Global Mercury
Assessment 2013

UNEP Hg Toolkit UNEP Hg Toolkit
Level | Level Il

Practical Sourcebook
on Mercury Waste
Storage and Disposal
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Safety Measures for Treatment of
Used Fluorescent Lamps

Kansai Factory
Nomura Kohsan Co., Ltd.

Physical Characteristic_

@®\Vaporizes easily even at room
temperature (207C)

@ Saturation concentration in air

(the max. value of Hg that evaporates
at that temperature)

e ©
® ®
@ e
2.18me/m3 132 me/m3 433 me/r
ot 20C.

The more the temperature
increases, the more easily
mercury vaporizes

35C
Hotter the weather, the more likely to
be exposed to a greater amount of
mercury gas

The Role of Mercury in Fluorescent Lamps ]

1)

Princi I? of emlsspn . Composition of a 40W fluorescent
1) Electric current is provided to lamp (250g/piece)
the filament (electrode). Glass 92.2%
2) Thermal electrons are emitted. | Al brass 2.4%
3) Electrons collide with the
mercury in the tube, producing Fuorescent 1 2.2%

ultraviolet (UV) rays. powder

Iron/Nickel 3%

4) UV rays cause the fluorescent  [yercury 4% 10%%
powder to produce visible light. (approx.7mg)

Physical Characteristic_

The only metallic element liquid at room
temperature
Color: Silver-white with a metallic luster

Specific gravity:  13.6 (0°C)

Melting point: -38.84°C (freezing point)
Boiling point: 356.58°C
Solubility: 0.02 mg/l (20°C, water)

= very difficult to dissolve in
water.

Easily amalgamates with other metals such as gold,
silver, copper, zinc, lead, sodium and potassium

Handling and Storage of Mereury |

Handling

1) Be sure to install exhaust
equipment in every work area
where mercury is being
handled.

Storage

1)Storage containers should be
sealable and be made of iron,
glass or plastic. They should be
stored in a locked, dark and

| cool place; specifically
dedicated to mercury.

2) Wear protective goggles,
gloves, clothing and mercury

gas-proof masks when
handling mercury.

@DO NOT STORE with azide
acetylene, or ammonia:
chemicals will react and
produce explosive compounds.

3) No drinking, eating or
smoking in work areas.

Process for Treating Flu_

Annually, Kansai Factory receives 2,700 h
tons of fluorescent lamps
Municipal waste 1,800t 65%
Industrial waste 900t 35%

storage of
fluorescent lamps

]

‘ Manual separation
process

2

Pre-treatment

' Acceptance &

<

Fluorescent lamps are sorted
according to type.

(linear, circular, bulb, Hg lamp, etc.)
Coating films are removed from anti-
shatter fluorescent lamps.

Lamps that are broken or severely
stained are removed. /

Secondary residues, such as separated A

q metallic bases and mercury sludge, are
Crushm_g e sent to Itomuka Plant for detoxification
Separatlng and final disposal. Glass cullet is sent to

Washing glass manufacturers for reuse. )

Hg gas treatment

Mercury is absorbed and collected
through activated carbon.




Treatment of the mercury waste at ltomuka Plant. |

Entrance  EXWAST GAS

Center shaft

Drying zone
Arm

Heating unit »o} Roasting zone

e
Q Cooling zone
9

Storage and Separation

Dry- treatment

process
(high purity: sent to fluorescent
lamp manufacturers)

type

e
Accentance ] - ‘ Separation by ‘

{ Used in 40 W linear

fluorescent lamps
Hard glasses

(treated at ltomuka)

Wet scrubbing process
(General quality: sent to glass manufacturers)

—_—
Hg lamps / Bulbs/
Broken glasses

Used in linear 5 s
fluorescent lamps Circular Crush fluorescent
other than 40 W fluorescent lamps lamps

Crushed fluorescent ‘ Uncrushed
|| fluorescentlamps

-
- . ‘ Product cullet

=

(Sold to manufacturers)

4

N

) @ ) ) i I
Post-trommel Metallic base Magnetic material Alumioum scraps CELVSS sorted
Fluorescent powder/ Fluorescent lamp Electrode part of Aluminum base material
Hg/ micro- glass metallic bases metallic base G Plastic base/
(o g 21 om0t | Ajuminum/ plastic (Sorted through the edy 4 0 hesi
g conceniration 100 ppm )| o5 ed rough megneie curen sortog machine) ) machine) (sored through opica
S e o e |

sorting machine)
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Treatment of the mercury waste at ltomuka Plant.. |

Flow of Fluorescent Lamp Treatment |

[ Wet Scrubbing Process )

= = 3 =

m) :flow of material
m):flow of wash water
3 :flow of gas

Reuse of wash water (closed system) |

washer
AMARA
washer
i,
arain
feeder
@ . D (-2mm glass + water)
Sludge (sieved) Sludge (FP)
(separated througha (separated through a
vibration sieve) el vibration sieve)
Hg concentration ‘.nmm Hg concentration
. 50ppm. ) water 250ppm
. v
(2mm glass + water) siudge
(ievec) treatment
water
water before treatment
Vibration sieve Aration e g
quid tank o
Effluent  adjustment deorpton o
erank A o adsorption tower.
i
» 2 5 5 B »
sludge (sieved) sludge (FP)




Water Quality- Treatment Flow Chart |
/_ Facgory building
r Wash water
Wash water ’Adsorptior
effluent tower
A Closed
\ - system
- \4 \ 4
: Waste activated carbon/ waste chelate resin/ Re-transported
u Mercury containing sludge to ltomuka
u oasting 1t
p—
L] Treatment
.- Filtration| e Adsorption| 8uilding Drained into
Rain water achin tower sewer
N L

Atmosphere — Gas Treatment Flow Chart ]

" Site boundary )
‘ line

building

Hg’ ‘ Working

) Factory
environment ‘

Exhaust gas
through stack
Hg<0.001mg/m )

(adsorbed with
activated carbon)

Mercury removal

Re-transported
to ltomuka
Roasting treatment

Waste activated carbon
Mercury-containing dust

—

Environmental Regulations fo_

Kansai
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Treatment of Hg Gas (Dust Col
Activated Carbon —Release to Atmosphere

Bag dust
Collection of
fluorescent powder/ Hg
(ot dust cotector)

Hg concentration
150ppm

Activated Carbon |
Adsorption of Hg gas

collected at the Hg removal tower)

How to Dispose of Hg-contaminated, used _

1) Store used protective gears in a dedicated,
sealable container

2) Waste materials does not allow for Hg (glass/
fluorescent powder) to remain

For used protective gear and

For materials that can be
washed at the factory: materials contaminated with
Hg residue:

Send directly to waste
treatment companies Send to Itomuka Factory
for roasting treatment

Laws Related to the Atmosphere |

Atmosphere

- Air Pollution Control Act
- Ordinances related to Osaka Prefecture living environment
conservation

Hg control concentration Reference value

Site boundary 40
(ng/m3) (value agreed upon with
Osaka City)

Stack exhaust
(mg/m3)

(0.283)

2% 1 mg/m® = 1,000,000 ng/m*




Atmosphere- Mercury Gas Management |

Dust collector— 3 units measured

- - Release to
Static pressure Air volume
P: (m3/min) atmosphere
Once aday Once aday

Dust collector

Dust-collected air

Stack- 1 unit
Mercury removal tower exhaust ai Commissioned
fan measurement

Hg removal tower (gas adsorption) — 4 units measured
Static pressure (MPa)
Once a day

Hg concentration(mg/m3)

Hg concentration at exit (mg/m?)
Once a day

Once a month

Metcury in the Atmosphere- The Effects on Site Boundary Lines.. |

(mg milligram and ng nanogram)

Site boundary lines regulation value: 40 ng/m
19
Rain water,
. building -
Warehouse building
Site
boundary

lines

Fluorescent lamps unloaded
outside:0.001mg/m

1000 ng/m
(huge effect on
regulation value)

Agreement with Osaka City Gowv
(Management of Hg concentration at site boundary line)

Results from site boundary line measurements (2015 Unit:ng/nd)

Location Location Location Location Annual Agreed
No.1 No.2 No.3 No.4 average value with
value Osaka City
9.0 106 132 131 114 40

¥

1) To be attentive to outdoor situations
Not to leave the materials received, such as fluorescent
lamps (including broken pieces of glass on the floor), for a
long period of time.
2) To monitor and improve factors that have a big impact on Hg
releases such as factory interior (working environment).

Atmosphere — Mercury Gas Meastrement. |

Measurement of site boundary line ~Manual for hazardous substances
and air pollutant measurement~

(Measuring Hg-gas in the outdoor atmosphere)
Measurement frequency
(At 4 locations on the site boundary line)
Once a month
Measurement of work environment ~Work environment evaluation
standards based on Industrial Safety and Health Act (Art 65.2.2)~

(Measuring Hg-gas inside the factory)
Requests for Environmental Analysis Simple measurements done at our factory
Yamato Environment Center

Frequency of measurements Self-management

designated by law

Once, within every 6 months Once a day Once a month
(at 18 locations within the (at 13 locations within (at 30 locations
factory) the factory) within the factory)

Water Quality/ Noise/ Vibration ]

Water quality measurement ~Water Pollution Control Act (Osaka City water sewer ordinance) ~

Water from treated rain water

Reference value (Hg elution) Reference value (pH)

0.005 mg/L

Measurement frequency

Once every month 5~9

Noise measurement ~Noise Regulation Act (Osaka Prefectural ordinance) ~

4 points on the site boundary lines (8 AM- 6 PM)

Reference value (dB) Voluntary standard value (dB)

Once every 6 months 70 68

Measurement frequency

Vibration measurement -~Vibration Regulation Act (Osaka Prefectural ordinance) ~

4 points on the site boundary lines (6 AM- 9 PM)

Reference value (dB) Voluntary standard value (dB)
Once every 6 months 70 68

Measurement frequency
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Laws Related to Indust_

Industrial Safety

and Health Act

Order for Enforcement of Industrial Safety

e ot Ay Specified Chemical

- (Specified chemical substances) conducting Su bStan ces
health examinations
- Appointment of a specified chemical Category 2
substances operations chief
- Implementation of work environment Hg

measurement

[ Ordinance on Prevention of Hazards

or i Working Environment
Due to Specified Chemical Substances

Measurement Law




Understanding the Work_

Conducting Work Environment Measurements
Industrial Safety and Health Act (Art. 21)
(Hazardous operations that require work environment measurements)

7. Indoor workplaces that handle specified chemical substances
(Hg) listed in Schedule 3

U

for fluorescent lamps falls into this category

Work environment measurements are conducted once,
within 6 month intervals

Pre-treatment facili

Safety Management: Managin_

Industrial Safety and Health Act (Art. 22)
(Hazardous operations that require a health examination)

3. Work that requires the handling of specified chemical
substances (Hg) listed in Schedule 3

4

Crushing fluorescent lamps falls into
this category

4
S

Health examination by a doctor once, within 6
month intervals

Working Environment Measurement
(average value per site)

Factory building Rainwater
treatment

building

Warehouse
building

Sorting
area

Crushing
Sorting

Sorting areain
warehouse:

0.001 mg/m Crushing/sorti | ((Washing
ng: process:
0.006 mg/m 0.006 mg/mi

uWorking environment reference Hg value: 0.025 mg/m
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A T E—

Inside fluorescent lamps: inorganic (metallic) mercury

<About metallic mercury: o
=Poisoning occurs through large inhalation of éas, vapor and mist.

Levels of Hg concentration in atmosphere that causes mercury poisoning
Severe poisoning Moderate Mild poison Reference) Standard
poisoning value for working
environment
Severaltoseveral 0.3~05mg/mi <02 mg/m = 0.025 mg/ni
dozen mg/m 1/8
Symptoms: Can often cause headaches, general fatigue, stomatitis, anorexia,
bronchitis, pneumonia, hematuria, albuminuria or diarrhea.

*Even if metallic mercury is ingested orally, it will rarely be absorbed into the body
through the digestive organs.

Content of Special He_

At present, not only those who
currently produce or handle
specified chemical substances,
but also employees who have
been exposed to these jobs in
the past are subjected to the
examination

2) Check for subjective symptoms such as
headaches

[ During urinalysis ]

3) Check for occult blood and protein in urine
[ Examination results ]

* Data stored for 5 years.

Content:
1) Survey of work history

[ During the check up ]

Measuring Hg Gas at Every St_

Measurement results from each workplace
clears the reference value on average, but

when you look closely at the daily
performances, during certain operations,
the Hg value is temporarily detected at
high levels.




1) Crushing/ Sorting: Glass scattered on the factory floor during
operations (indoor workplace)
Hg value:
0.027mg/m

Hg gas vaporizes
from the glass.

2) Crushing/ Sorting: Drum container filled with crushed fluorescent
lamps when opened (indoor workplace)

High Hg
concentration.
Drums must be closed

Example: At the Factory ]

1) Lamp crusher
When the cover is opened for
maintenance/ collection or

other emergencies Hg gas will leak from opened ports.

2) Inspection of exhaust

gas treatment equipment
When replacing dust-collection
element

When replacing activated
carbon

Collected Hg gas will leak.

Other Circumstances |

o

- Remove to fresh air.
- Blow nose.
- Rinse throat.

- If body temperature decreases,
provide insulation by wrapping in blanket.

- If not breathing, provide artificial respiration.

In any case, get medical attention immediately.

First Aid Measures for Hg In_
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Examples: When Unloading Waste o_

1) Receiving & unloading waste: measuring immediately

after unloading
Hg value:0.001mg/m

Hg gas spreads out into
the outside atmosphere

2) Storage area (inside warehouse): measuring broken
fluorescent lamps

Hg value:0.021mg/m

Hg gas accumulates in
enclosed space
(i.e. closed warehouses)

Protection Against Hg Gas a_

-Use of gas masks SHIGEMATSU GM77

Check the expiration dates
of the activated carbon and
the breakthrough time for
masks when using in work
areas with high mercury
concentration levels.

-Collection of Hg dust

Sinto Amano
Vacuum Cleaner

The exhaust port can be
safely used since it is
mounted with activated
carbon for Hg collection.

First Aid Measures for Other _

1) Eye contact:
Use gauze or absorbent cotton to wipe, and immediately flush
eye with plenty of pure water.

2) Skin contact:

If clothing is contaminated, remove carefully, and use gauze or
absorbent cotton to wipe off excess mercury. Immediately
flush skin with plenty of pure water.

3) Ingestion: Induce vomiting by ingesting milk and egg whites.

In any case, get medical attention immediately.




Emergency Situations (Fir_

| |In case of leakage |

1. Use a pipet to absorb liquid.

2. Use the sticky side of duct tape to
pick up small pieces.

3. Spray with calcium polysulfide;
sweep and collection.

4. Collected and/or contaminated
materials should be placed in a
sealable container. Mercury must
be disposed of properly.

In case of fire

First aid measures:

Although mercury does not burn, it
will evaporate when heated, so
all Hg-containers must be
removed to a safe place
immediately.

If removal is not possible, spray the
containers and their
surroundings with . &< '} 2%
water to keep cool. ez T

.

tp2
GNP

*Avoid using industrial vacuum
cleaners for clean up, since the
inside of the vacuum cleaner will
be contaminated with mercury.
Afterwards, the vacuum cleaner
will constantly emit Hg vapor.

Fire extinguishing method:
Spraﬁ»from a windward locatio
while wearing a protective mask.

To extinguish fire, use foam, carbon
dioxide gas or dry chemicals.
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Summary

In order to carry out the treatment of
fluorescent lamps as safely as possible:

It is important for all facility personnel to
have a thorough understanding of
mercury and to have heightened level
of awareness.

Furthermore, each equipment must be 2 \
properly managed, and the workers \
should pay close attention to every step n

of their work phase.




Municipal Sol

gement Plan

Planning Department, General Affairs Division
Environment Bureau, City of Osaka

Contents
1. Definition of “municipal solid waste” (legal classification of
solid waste)
2. Alegal requirement of municipal waste management plan
3. Outline of Osaka City

4. Former Osaka City Municipal Waste Management Plan
(as revised)

5. Current Osaka City Municipal Waste Management Plan

1. Definition of “municipal solid waste” (legal classification of
solid waste)

Municipal solid waste

Managed by municipalities

All waste other than the 20
types defined as Industrial waste

Managed by waste generators
20 types of waste left as a result

other business establishments
(Specified by the Cabinet Order)

Household waste

Business-related waste
(Business-related solid waste)

Human waste

{ Waste Management and Public
! Cleansing Law
'\ (Waste Management Law)

of business activities in plants and

2. Alegal requirement of municipal waste management plan

Municipal waste management (MWM) plan

# Article 6 of Waste Management Law

*The municipalities shall specify plans for the
management of municipal solid waste n their
respective administrative areas.”

MWM Execution plan

#Prepared annually to define measures
to be taken for the year

MWM_Basic plan

# The so-called “long-term plan”
# Plan with a vision for 10 - 15 years later
# The basic plan should cover:

1. Estimated generation / treatment
quantities

2. Measures to reduce discharge

3. Waste types/categorization for
separation at source

4. Basic matters for sound management

5. Improvement of treatment facilities

Waste Management and Public Cleansing Law

Article 6-2 The municipalities shall collect,
transport, and dispose of municipal solid waste in
their municipal areas before they interfere with the
conservation of the living environment, according to
the municipal solid waste management plan.

(Osaka City publishes progress report as well.)

2
. Overview of ka Ci -
3. Overview of Osaka City ¢ (2) Osaka City in figures
(1) Location of Osaka City
Osaka City total
> B Area (km2) 22521 (2015) 377,955 (2015)
{ B No. of households 1,354,202 (2015) 53,403,000 (2015)
Osaka : B Estimated population 2,691,742 (2015) 127,110,000 (2015)
City 1 o Male 1,302,569 (2015) 61,829,000 (2015)
t i Y Female 1,389,173 (2015) 65,281,000 (2015)
; 6>\ Osaka M Registered foreigners 122,147 (2015) 2,232,189 (2015)
iy Prefecture W Population density (per km?) 11,952 (2015) 340.8 (2015)
W No. of business establishments 208,835 (2014) 5,926,804 (2014)
4
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4. Former Municipal Waste Management Plan
(1) Treated amounts of Osaka City municipal waste

% Including
-

(Uni 10000 tors)

70,000 tons)

= Environmental waste
0 Business-related waste
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(2) Composition of municipal waste collected in FY2010

. Business-related waste (excluding specified buildings, etc.)
Household waste FY2010 actual: 443 kilo tons (kt) FY2010 actual: 389 KT
 The amour s the totalof common wase, ecyciabies, and plsic cotaners T amoun s the 1ol of wastecoleced by censed conractrs s waste
ana packeging by specied budings (utich are advrced n wast rection a recycing
e o ciy uidance, etc)

Composition

Others
12.32%

Paper
41.74%

441% Glass’
151%

Textlle
5.54%

Recyclable paper
Ratio => 11.58%
Amount = 51 kt

Recyclable paper

Ratio => 21.40¢
Amount = 83 kt

* Recyclabe papers:
iewspapers, fyer ads, books, magazines, paper cartors,
cardboard, copy paper and other ofice paper, etc.

* Recyclab papers:
Newspapers, fiyer ads, books, PR papers, paper cartons, cardboard

(3) Outline of the former basic plan (as revised) of March 2013:

® Reduce waste treatment amount to below 1 million tons (MT) by FY2015 through
tightened measures for waste paper, etc.

@ Set long-term target of 0.9 million tons by around FY2025 because stable waste
management strategy requires such a far-sighted approach.

Cut 54% at least

Below 1 MT
(0.99 MT)

Peak year

Cut 22%

FY91 actual FY10actal  FY15 target

Long-term target

FY2012 through FY2015, in principle

(4) Progress of the former basic plan (as revised)

u Emvionental
related vaste " vaste

142

sooner

FY2010  FY20l  FY2012  Fv2013  FY2014 P01 arget € FY2025 target

(Frequency from twice a month to every week since Apr '15)
O Awareness raising by refusing to collect waste not complying
separation rules
O Not accept recyclable paper into incineration plant

(5) Challenges in household waste: composition of common waste

FY2014 actual common waste collected: 342 kt

FY2010 actual common waste collected: 398 kilo tons (kt)

Container
and
packaging
plastics

t

Kitchen waste 124 kt,
of which food loss 48 kt

h
Breakdown of 33.9%
(after deducting iauic)

Newspaper,

magazines, So-called

Paper unfit

for tecycling
13.6%

food loss

paper [41.8%]
carons.
5.4%

Waste paper
[18.7%]
74kt

(6) Challenges in business-related municipal waste

1) Composition of SME waste
FY2010 estimated collection: 408,000 kilo tons (kt) FY2014 estimated collection: 324 kt
Recyclable paper Recyclable paper

[31.3%] [22.9%]
128kt T4kt
oers

spaper,
pape

Kitchen waste gy
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2) Composition of large establishments waste

FY2010 estimated collection: 210 kilo tons (kt) FY2014 estimated collection: 172 kt

Newspaper,
Newspaper, etc. 4kt
etc. 13kt .
Carion
paper crtors,
oy paper
magazies
Tow

Kitchen waste
it

Kitchen waste 101 kt Kitchen waste 79 kt

5. Current Osaka City Municipal Waste Management Plan

(1) Outline of current Basic Plan of March 2016

® Reduce treatment amount to:

840 kilo tons (kt) by FY2025 Discharge. Cut 80 kt Discharge
through prioritization of 2R’s (Reduce: 1,030 kt 950 kt
reducing waste generation, and Reuse:
reusing goods) and promotion of separation Recyeling ~ T =--o
at source and recycling SOkt Increact ™ i

[Breakdown] -2k ~ 110kt

+ Cut discharge by 80 kt
« Increase recycling 20 kt
+ Cut treatment by 100 kt

Treament
SOK Cut 100kt Treatment

840 kt

® Raise efficiency while ensuring safe and
appropriate waste management, including
emergency responses to natural disasters Fy2014 FY2025

(base year) (target year)
10 years from FY2016 through FY2025
1
(2) Basic policy and major measures ™

Basic policy 1: Priority on 2R

The 3R's (reduce, reuse, recycle) are important for creation of a sustainable, sound material-cycle
society, particularly the 2R’s of reducing waste generation reusing goods.

Waste reduction requires voluntary participation of citizen and business operators, and so the City
will prepare an environment to facilitate the initiative of these players. Priority is given to the 2R's
because they are achievable with minimal extra input of energy or costs. The City will encourage
shifts to new life and business styles which place the highest priority on waste generation reduction.

Major measures

1-(1) Easy-to- information ination. and envir | education /
o

® Provide data-based, easy-to-see information on the need for and progress in waste reduction

® Use diverse PR media, such as separation-at-source apps, website, brochures
@ Hold community workshops for diverse age groups

® Awareness raising for senior citizens, cooperating with “Zero Waste” leaders and communites.

® Promote awareness raising activities by waste management centers (including help desks at ward offices)

@ Recommend sector-specific reduction measures for Business-related municipal waste, etc.

(2) Kitchen waste reduction

M Reduce kitchen waste from households

@ Encourage reduction of food loss such as untouched food and leftovers, and promote “3 Off's” *
campaign to reduce weight of kitchen waste through dewatering at home
* Kitchen waste 3 Off's

= Use off all food materials, eat off all foods served, dry off kitchen waste before putting out for collection
M Reduce kitchen waste from business establishments

@ Individual awareness-raising and guidance to business establishments discharging large amount
of food waste

@ Study measures for promotion of minimizing leftovers in restaurants

@ Promote reduction and recycling of kitchen waste generated at city schools, other public facilities,
C.

(3) Collaboration among citizens. business. and government

@ Consider promoting campaigns for “My Bag” and “My Bottle” in collaboration with citizens and
business operators

@ Hold garage sales together with Zero Water leaders, promote reuse-oriented behavior of citizens
by collecting, displaying, and offering maternity wear, baby clothes, toddler clothes, etc.

\_@ Promote 3R's in our own government offices through awareness raising, action programs, etc. ~_/

Basic policy 2: Promote separation at source and recycling

The city government has long worked with the citizens and business operators to promote separation at
the source and recycling of various types of waste, achieving considerable waste reduction.

The fact remains, however, that the waste we incinerate contains used paper, plastic containers and
packaging, and other items designated for separation at the source as well as industrial waste and
other wrongly discharged items. We will continue to address these challenges through close
collaboration and communication with citizens and business operators in order to promote further
appropriate separation and sound waste management.

Major measures |
2-(1) Household waste

@ Promote recycling by reactivating group collection and community collection

@ Promote station collection of dry cells, fluorescent lamps, mercury thermometers, ink cartridges,
and used small appliances

@ Awareness raising by refusing to collect waste not complying separation rules
@ Study measures to control illegal picking of recyclable waste, etc.

2-(2) Business-rel. Wi
@ Give guidance to of specified on waste reduction and
commend good performers
° i ion of b lated waste and provide guidance to correct

streams of industrial waste i ings based on at
incineration plants and on-site surveys)

@ Ban delivery of recyclable paper to incineration plants, redirect to recycling routes, etc.

Basic policy 3: Promote sound and efficient waste management

with attention to the environment

Waste that is left behind even after genuine efforts in the 3R’s needs to be treated and disposed of
appropriately. The City will work to reduce environmental load in every step of waste management and
in the most efficient way. We will cooperate closely with the Union of Waste Incineration Facilities to
ensure safe and stable municipal waste management, including emergency response to natural
disasters

We will also conduct various investigations and studies on the 3R’s and sound waste management

Major measures

3-(1) Promote envir waste

@ Contribute to GHG emissions reduction through reduction of waste incineration, use of eco-
vehicles for collection, etc.

further and establish safe and stable system
tation to private service providers

3-(2) Improve
® Expand ing of waste
@ Build waste management systems capable of transporting and disposing of disaster waste

appropriately and speedily in heavy disaster situations

3-(3) Study on 3R's and sound waste
@ Study possible program for designating recycling operators to promote reduction and recycling of
business-related waste
@ Evaluate effectiveness of policy measures and study possible waste reduction measures based on
economic approaches, etc.
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Formulation of )
; a Recycling- v
Oriented City

Business
operators E=—— 4 Government

Action Plan for Reduction of Waste

1

Reduction of Waste and Efficient Use
of Resources

« Priority for waste disposal under the Basic Law for
Establishing a recycling-oriented Society

- Reduce

(Reduction of
generation)

BR‘ (§ZE§§> '

 Reduce waste generation from
the stages of production,
distribution, and consumption.

Reuse things that can be
repeatedly used many times.

Recycle
(Recycle)

« Utilize unnecessary things as
raw materials.

Action Plan for Reduction of Waste
= Action menu in practicing the 3R
-Citizens, business operators, Osaka City-

7

‘ Three scenes in life ‘

1. When shopping
2. In daily life

3. In order to utilize things
that are no longer necessary

[Three Scenes in Life]
1. When shopping

* Bring your grocery bags when going shopping.
» Refuse excessive packaging.
» Choose refillable products and compact products.

» Choose products that are sold loosely and by
measure.

» Choose products that are in reusable containers.
« Choose recycled goods.

[Three Scenes in Life]
1. When shopping

« Refrain from using disposable products.
 Use rental products and used items.

[Three Scenes in Life]
1. When shopping

 Be an environment-friendly consumer.
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[Three Scenes in Life]
2. Indaily life

 Try not to waste food.

 Try to use products as long as possible by
fixing them when broken.

[Three Scenes in Life]
2. Indaily life

 Frequently check food quality and
the expiration date.

[Three Scenes in Life]
2. In daily life

» Get involved in waste reduction activities
in the community, school, etc.

* Try to reduce raw waste.

[Three Scenes in Life]
3. In order to utilize things that are no
longer necessary
» Give away things that can still be used to a person
who needs them.
 Put out empty cans, bottles, and plastic bottles for
collection of recyclable waste.

Put out plastic containers and
packaging for collection of plastic
containers and packaging.

Put out used paper and clothes for
sorted collection of used paper and
clothes.

Osaka City’s Promoter of
Waste Reduction, etc.

Osaka City
Environment Bureau

11

O Who is Promoter of Waste
Reduction, etc. ?

83




Relationship of Citizens, Promoter, and Osaka City

Cooperation and participation

 Dissemination, raising awareness, and assistance

“9%’ < &o"‘ af

© Raising awareness of the actior}
plan

© Promotion of the resource
group collection

© Holding events associated with
recycling,such as a garage sale;

 Provision of information
concerning waste reduction
and recycling, etc.

Promoter of

Waste Reduction,

Support for local activities
@ Provision of know-how on the
etc. activity

 Enroliment of insurance for
volunteers

O Fundamental Activities

14
(1) Dissemination and raising awareness regarding . " .
reduction of waste  Promoting the “Action Plan for
(Utilization of the action plan for reduction of waste) Reduction of Waste”
(2) Promotion of reuse and recycling activities
(Resource group collection, etc.)
(3) Promotion of waste that are put out for sorted » Holding briefing sessions
collection - . .
(4) Provision of information, etc. concerning waste « Utilization of meetings and
reduction and recycling, and other matters gatherings in the community
(5) Promotion of efforts for beautification activities
 Utilization of community
notices
15 16
Garage Sale What is the Resource Group Collection?
Resources from households, such as newspapers, magazines, cardboards, used
clothes are collected and handed over to resource collection operators as
volunteer work by organizations that consist of residents, including town
assembly, community association, children association, women association,
elderly association, PTA, and management association. In this way, they can
be utilized as resources.
Collecting resources
Deel cning communication
Mh&vi@m&m
Held on October, 2013 18
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To Begin the Group Collection Flow of the Group Collection

1. Discuss and make decisions 2. Register your organization """ 3. Carry out activities
®Determine the divisions of roles #Organizations that are eligible to registration

(examples) a persons in charge of asa group collestion.

accounting, public relations, and others
@ Determine items to collect

fitabl

. .
operating within Osaka City, which consist of
10 households or greater

Report the performance to
(examples) old newspapers, old Osaka City (once a year)

magazines, used clothes, cardboard, etc. @ Reception desk

Environmental Business Center in charge of the i
region | Collect resources generated
9 | from households

@ Determine the collection date #Things required for registration

sh rewar
Receive cash reward (5,000
yen) and additional financial
incentives according to the
O amount of collection

(examples) “Every___Sunday of « Application form for registration

each month”

| @ Determine collection operators

s 19 Hand over to recycling resource 20
"""""""""""""""""" collection operators

Collection Method Performance Report of Group Collection

Collection method depends on the local conditions.

Osaka City provides information through the website, etc. regarding

b ! « Every year in March, the Environmental Business Center sends out documents relating to the group
recycling resource collection operators who handle used papers, etc.

collection, which are required for receiving incentives.
« The performance of collection conducted during a period of one year starting in every April is
reported.
{Method of collection at each household)
The organization engaging in the resource group collection
determines the collection areas and collection dates and notifies
organizations consisting of residents. On the collection day, the
resources including used papers are put out in front of the house

| #Incentive program
by each household, and the recycling resource collection |

[Cash reward] 5,000 yen a year

[Amount of incentive]
Up to 15 tons: 1.5 yen/kg
Up to 30 tons exceeding 15 tons: 2 yen/kg
Exceeding 30 tons: 3 yen/kg
* Maximum payment for products from recycled papers and
incentive is 7 hundred thousand yen.

operators go around and directly collect them.

{Method of collection at fixed locations)

The organization engaging in the resource group collection

determines the fixed points within the areas and collection

dates, and notifies residents belonging to the organizations.

Residents bring resources to the fixed locations which are

handed over to the recycling resource collection operators.
21

Collection at Fixed Locations

Dry-cell atry I rude of morganese dioide i rn, caron o, . Collcedcry.cel bataries  Ms prtof a fluorescer ihtog ube s made ofgass. Colecad florescnt lghing s are
rcyeld o T BT T Ot a4 e ecyeld o glass oo (et aion reria) o mercry

rev—— iyctery @ Button batery @ Recharges battery Other Flowing fluid,
v [TE— 7% etc.
cotact e iy sevcerearing e @711 ertormamo P AT ! 2%

ion of ese e, (58
s s (e pge 8) LT rate— o0
e @0t thermonete

Papers
30%

WHowto putout flu

Besides being used as a recycled
Gartridge,an ik carrdge can be PRS-

SIS g 3%
ightingtubes (ot
ek cartrdg for ahome-use et et it ot o
it o bl pen in Pl ks o s o Glasses
6%
Fibers
Used small dr can be o ey Aot 1 ’ 5%

w } N S e
thrown into the mouth of  colletion box (15 cm x 30cm). P retaing bty VP A
TeeporeFas ech & ookesr Clockiuach
Ratio Elsonic ditonsry Vo gune corole
Ol camera Cattsor Hanchld e coreole
Vise camers Encroic et Garevieton devie
e S
Porable o plysr it der et Plasti
. lastics
18% *FY2014 Results of Components Analysis
on Domestic Waste in Osaka City (ratio by
Kitchen | weight)
o Clothes without stine in eusable o Clothes which e not st for Wity wers an e ke provided by thecizens are exibiedoffrd (e of waste
it e v Clothes which are ot st g S s G Gl o e )2 0 aste
smal in quanti
& Hours of exhibitonlfferng: 10:00-1200 AW, 1304007
©Please wash them before putiing * Please putit outas ordinary trash. @ Number of tems offered: Two itemslone person per one viit per day

outfor recycling
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Osaka City Environment Bureau

Items Collected as Recyclable Waste

Items collected as recyclable waste in the past

(excluting cans exceed 18 lers (one sho) n size, spray cans,
and gas cyinders)

mpty glass boltles fordrinkng water, food provucts, and other
day commacites, which do ot exceed 15 Kers (one sfo) n iz

i olsauares sich as pois , ashray, akemium fol  whch " & Plasic boiies for say sauee, drning water,and lauor

Should not exceed 20 cm n Size.

Rules about the size of
metal products other
than empty cans

tems with the

Products whose longest sides or diameters do
not exceed 30 cm; products in the shape of
poles should not exceed 1 m in length

86

or ordi waste itel

Besides kitchen waste, ordinary waste includes the following items, which should not exceed 30 c in size.

Manacement

Glass products.

Plastic products
et

Furniture,
bedclothes,
keas

(such as hoses and

Points to Be Noted When Disposing of Recyclable Waste

© Empty out the contents
of cans and bottles
(including plastic
bottles) completely and
rinse them with water.

© Make sure to remo
caps from bottles
(including plastic
bottles) and dispose of
plastic caps as plastic
waste (plastic
containers and
packaging) and metal
caps as recyclable
waste.

© Dispose of plastic bottle
labels as part of plastic
waste (plastic
containers and
packaging).

© Crush empty cans and
plastic bottles to make

hem as small a

spray cans and portable fuel
cylinders completely and
puncture them in well-
ntilated places before
disposing of them as ordinary
aste.
Earthenware products cannot
be recycled, so dispose of
them as ordinary waste.
Glass products (such as glass
cups, cosmetic bottles, sheet
glass, and light bulbs) and
pointed objects (such as
knives) cannot be recycled,
and they also hinder waste
collection operations. So
please wrap them in thicl
paper, write "Dangerous
waste" on the waste bag,
dispose of them as ordina
waste.
Please contact stores and
manufacturers about how to
dispose of cans and bottles
that contain hazardous

*Fluorescentlight
tubes are
collectedat
wastecollection
centers.




Flow of Recycling

@ Collection of recyclable waste @ Sorting facilities
Once every week

Steel (iron) is made from iron ore. Collected

S‘t eel C ans steel cans are melted at iron works to be reborn

as steel used for construction.

Consumer i Sorting Facilities
Recyclable waste is sorted into emply cans ‘¥Recycling rat [Collection of
(aluminum and steel cans), empty bottles (non- umm‘lym gn“ recyclable waste
olored, brown, and other colors), and plastic 0

bottles, before they are compressed or otherwise
Each recyclable waste material is collected by

manufacturers to be used for the manufacture of

various product
2 Recycled
Recycling makes i
possible to reduce products

energy consumption
to about one

Recycled iron Recycled aluminum |Recycled plastic bottle | Recycled bottles
products products products

Glass bottles are made from limestone, soda ash, silica
Aluminum is made from bauxite and requires a n'gi and tzulle': (pi_eces Ofdbrokzn %Iass)_ and c%Io;ed with
. large amount of electricity for its production. metal ions (such as iron oxide and chromium oxide).
Aluminum Collected aluminum cans are melted at B (0] tt | es Returnable bottles, which can be washed and used
Can aluminum recycling factories to be reborn as repe , are environmentally friendly containers.

aluminum products and aluminum cans.
Returnable bottles |One-way bottles
) St (R lable (Ur lable
Consumer Collection of Sorting ) (Urrecvcne) Collection of
recyclable waste *Cullet usage rat recyclable waste
ational average for 20
Recycling rate
Nation average or 20
noroughly wash
ed

Energy required .
for production
Recycled
Recycling makes it roducts

ible to red. il - "
possitle o etuce n Recycling factories

consumption to ! Bottles are sorleidn::
one-thirty-third

Bottle manufacturing factories

iminum product

» Plastic bottles are made from polyethylene
Plastic erephthalate (PET), a kind of plastic. Their
Bott | es production has shown a rapid increase in recent

1l f
" Plastic bottles me o . . .
*Plastic bottle ng #What are plastic containers and packaging?
recovery rate .
Container" refers to a container (including
bags) for products, while "packaging” refers to
packaging used to wrap products. Plastic

containers and packaging are the plastic
on ﬂ:ﬂ‘aha" 500-m containers and packaging left after their
tic bottles .
Recycled products | plastic bottle recycling contents are emptied out or used.

* Products that can be disposed of as plastic
containers and packaging should have the

Plastic bottles without the mark

fade into flakes
Labels removed

mark (such as

bottles are recycled into Plastic bottles are made
products such as plastic bottles, recycled PET flakes at
carpets, clothes, and detergent bottles. recy

containers and packaging).
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Plastic bottles

* Contaners forcookiog o, = Convaners for dte
Saice, broth, dressig. and  snampoo, haircondlonsr, and

Plastic cups and packages

ey

Plastic trays (tray containers)

Trays o side dnes,

Futva < Tray conaners for sweets, o,
fesh oo products, g

- e

Plastic bags and wrappings

Plastic tubes

= Tubes for meyomnase, ketchup, and
rted wasati s
Other

= Mot bagsor oranges) * F04T PVSEne prteco

Pt caps and laels o plstc and anions
botes, sty cars, and s bottes

HOWRGIDISpESEIofRIastiCiCottaifiers andPackaging

Empty out the contents of
containers completely before
disposing of them.

~Empty out the contents of food
containers and bags completely before

/ash containers and wrappings clea
before disposing of them.
“Rinse out food
remains using
residual water from

That Are Not Included as Plastic Cont _

Please don't dispose of these items together with plastic containers and packaging.

[ePiastic bottles for soy sauce,
beverage. and liquor

o Plastic bottles for soy sauce,

e
and paper bags beverage, and liguor

Disposeof themas | Deliver them to waste | |Dispose of them as
Pl
such as ward offices waste, .
Fifisingcaps an

labels, which ehould be

iposedof s pasic

Waste pladic contaners
aging

®Attachments to products @ Products

Toys
Videotapes and compact discs.
Dishes

Stationery such as ballpoint pens and
ulers

oothbrushes
Washbowls and buckets
inyl sandals

iangers
Disposablelighters.
Disposable products, such as

tems shaped as containers that are themselves
Please dispose of themas  sold s products, ke food preservation
ordinary waste. Containers, soap cases and cosmetic pouches.

separately collected are recycled as

Collection of plastic waste

disposing of them. Unstained
containers and bags may be disposed
of as they are.

Once every week

packages stained

inside that need to be

decomposed 10 be.

washed clean should

be disposed of as.
wasto

Recycled into

Don't dispose of items other than plastic plastic containers,

waste together with plastic containers harnagzlr:gz;oys.
and packaging. .

stoppers, and
“ltems, such as retort pouches for instant foods, tha are Pulverized Pulverized lower pot:
combined with materials other than plastics, should be and and
disposed of as plastic waste (plastic containers and pelletized cleaned
packaging).

“Remove paper labels and seals (sell-by date seals or price Recycled asplstic

labels) that are easily removable, however small they may
ducing
Turned into oi [ " blast

Plastic recycling factories

Used as materials for
he chemical industry

be. Labels and seals that cannot be easily (e and fuels for steel

left as they are.

Dispose of polystyrene trays
to waste collection counters
at supermarkets and other
stores as much as possible.

Turned into chemical
oke

fuels or materials for the.
chemical industry

Waste discharge designation system by use of
“contents-visible waste bag (transparent or semi-
transparent)”

For discharge of all wastes including ordinary waste, recyclable
waste, plastic containers and packaging, transparent or semi-
transparent waste bags through which contents are visible need to
be used. Do not use opaque bags or cardboard boxes through
which you cannot see the contents inside. Wastes discharged in
those opaque containers will no ollected

Items
collected as
bulky waste

Note also that

Bulky Waste Collection
Application Center

Telephone: 0120-79-0053
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Overview of Information Dissemination
and Enlightenment among Citizens

Osaka City Environment Bureau

City Waste Disposal

Intermediate
processing facilities

Intermediate
iti PIoEE=SId

cm(;lrt;ﬁ?rls facilities Reclamation
discharge method I- q ('"'(:g‘ri’:r‘?“) |~ disposal land
Private service Recycling
Hiremi =) prevesie™ | mm) | Recyclin
quantity, recycling, faclllmes Y g
town cleaning, etc. & (Sorting etc.)

oreign

removal etc.)

L

Contents of Information Dissemination and
Enlightenment Required from Authorities 2
“Acquisition of citizens* understanding of
administrative service”

@ Maintenance of facilities with no aggravation of the
circumference environment.

Implementation of environment-friendly service
management with no pollution.

Explanation of necessity for the service and the
installation of facilities.

Public presentation of the contents of the facilities and
service.

Implementation and public

presentation of environmental

assessment.

TR
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Contents of Information Dissemination and
Enlightenment Required from Authorities

1. Acquisition of cooperation from citizens on service
implementation

Improvement in discharge manners

Proper discharge of waste according to the collection system of
the administration

2. Acquisition of citizens' understanding to administrative service
About the installation of facilities and service management

3. Implementation of collaborative work with citizens and service
providers

4. Environmental education

TR

Contents of Information Dissemination and
Enlightenment Required from Authorities 1
“Acquisition of cooperation from citizens on service
implementation”

#Keeping citizens informed of the waste discharge rules.

@ Implementation of trusted service

-Waste is always collected on time.

*Waste uncollectible or not meeting the discharge rules is
not collected.

TR

Contents of Information Dissemination and
Enlightenment Required from Authorities 3
“Implementation of collaborative work with”

[

Town beautification

Cleaning in front of each family's house, and town cleaning
activities of local communities

N

Waste reduction in quantity
Waste quantity reduction before discharge and waste recycling

w

Planning and presentation of a menu that can be implemented
by citizens with ease Maintenance of social systems

4. Fostering of a network to promote collaboration work




Contents of Information Dissemination and
Enlightenment Required from Authorities 4
“Environmental education and waste problem
education”

1. Home education
2. School education
3. Social education

4. Enlightenment through local communities and NPOs
Heightening the social evaluation of citizens and enterprises.
EcoMark, Green Mark, R Mark, etc.
1SO14001 arrangements.

Enlightenment through local communities

“Waste Reduction Leader”(Zero Waste Leader)
Zero Waste Leaders is an initiative which promotes the recycling of
waste in the Osaka area.
Zero Waste Leader members, in cooperation with Osaka citizens
work together on a mandate to carry out a Waste Reduction
Action Plan and the Civic Action Menu.

©

Promotion of volunteer activities and philanthropy
activities

Support Cleaning Activities

To promote volunteerism and support a clean city, individuals
and organizations that perform clean-up activities in the area
will be given cleaning utensils, and after years of volunteering
will be awarded for their efforts.

1

School education

Osaka City prepares “Osaka Environment Class,” a side reader
to be used in classes of elementary schools and junior high
schools for sufficient environmental education which covers
global warming, biodiversity, waste reduction and urban
environment conservation. Through the education, Osaka City
aims at creating sustainable society.

For 3rd and 4th graders  For 5th and 6th graders
of elementary school of elementary school

For Junior high
school students

Guidance for citizens and enterprises'
consciousness

1. Guidance with merits provided

Subsidy and commendation systems

2. Guidance with demerits imposed

Regulation instruction measures: Regulations, instructions,
penalties, and charges

3. Promotion of volunteer activities and philanthropy activities

10

Introduction of examples of measures taken by
authorities

1. Magazine of the city

2. Mass communications

w

. Website, brochure, bulletin board, image, sound and other
media

4. Events

12
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1. Magazine of the

“Osaka City Government” 2. Mass

communications

J=IVEX ZF—b
DERIRS

13

Using boards of
collection vehicle

for promotion

15

T ]

3. Website, brochure, bulletin board

Homepage

English-language edition
N 1g.

Brochures

14

Eco- tour for family

Tour to Incineration plant
(In the evening)

17

TN

4. Events

Eco- tour for family

Eco-cooking class
(In the morning)

16

TN

18
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Eco Festival

Garage Sale
in Osaka Town

19

T TIITET]

Environment Education by Environmental management centers
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20

E Incineration Plant Open Day Tours
|

Thank you
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Collection and Treatment of Used
Fluorescent Lamps and Other
Wastes in Osaka City

July 14t 2016

Osaka City Government
Environment Bureau

Contents

1. Overview of Osaka City

2. Current practices for waste segregation
and treatment

3. Collection and recycling methods for
used fluorescent lamps and other
wastes

4. Budget
5. Future efforts

Overview of Osaka City

Legislative Framework
to Establish a Sound Material-Cycle Society

M Area 225.21km? (2014)

W Population 2,686,246 people (2014)

W Households 1,364,161 households (2014)

WGDP approx. 19 trillion yen (2013)
Kyoto City

Kobe City ‘ Osaka City

Fundamental Environmental Law 1994. 8

|
Fundamental Law for Establishing b0, 1
a Sound Material-Cycle Society

‘ (Establishment of General Systems) ‘

Waste Management and Law for Promotion of Effective
Public Cleansing Law Utilization of Resources
ing to the Cl istics of ive ltems)

[ [ [ [ [ ]
Container and Home Construction Food Wastes End-of-life Small Home

Packaging Appliances. Materials Recycling Vehicles Appliance
Recycling Law Recycling Law Recycling Law Law Recycling Law Recycling Law
2000. 4 2001. 4 2002. 5 2001. 5 2005. 1 20012. 8

Law on Promoting Green Purchasing

Basic Principles for Waste Treatment

Waste Segregation in Osaka City

Ordinary waste (collected 2x a week) Plastic ing and i 1xaweek)

Recyclable waste
(collected 1x a week)

Used paper/ clothing (collected 1x a week)

Bulky waste (fee required)

If the diameter, or any of the
sides of the waste s larger than
30 cm, or is a cylindrical rod
over 1 m long, thenitis
considered as “bulky waste”




Waste Collection Centers

In order to reduce the amount of waste disposed and to
encourage recycling, we have placed collection boxes
at ward offices and environment management centers,
which act as waste collection centers.

[Targeted Waste Types]

batteries, ink cartridges, used small home appliances,

Fluorescent lamp tubes, mercury thermometers, dry-cell ‘
maternity clothing, baby clothing and children’s clothing

[Number and location of collection boxes] (as of April 1,2016)
Location Number
Private facilities 158

Ward offices and 66
public facilities

Amount of Waste Collected at Collection Centers

(Unit: tons)

2013 2014 2015
Fluorescent
lamps/ Hg 18 18 18
thermometers
Dry-cell batteries 64 69 73
Ink cartridges 4 4 23
Used small, 6.5 12.3 135
home appliances
Maternity, baby
and children’s 23 21 25
clothes

How to Discard Used Fluorescent Lamps, Hg
Thermometers and Dry-Cell Batteries

Collection centers were established in October 2001, to promote the
proper recovery, treatment and recycling of mercury and metals
contained in fluorescent lamps, mercury thermometers and dry-cell
batteries.

Discarding fluorescent lamp tubes

To prevent breakage, lamp tubes should be
packed in cardboard boxes or tubes, or be
wrapped in newspaper before being
brought to the collection centers

NOT accepted at collection centers
Bulbs, glow lamps, LED lights, electronic thermometers, button cell
batteries, rechargeable batteries

Collection Boxes for Used Huorescent
Lamps and Other Wastes

«Collection boxes are placed
in public facilities, ward
offices and some
supermarkets

*Waste can be brought in any
time during opening hours of
the establishment

»

Supermarkets installed with
collection boxes are marked with
stickers that say “ Store cooperating
in the collection of used dry-cell
batteries and used lamps” or “Store
cooperating in the collection of used
drv-cell batteries”

Collection Vehicles for Used Fluorescent
L lamps and Other Wastes

Collection Centers (Civic Center)
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Collection

Temporary Storage

(Environment Management Center)

Recycling Used Fluorescent Lamps
and.-Other Wastes

Collection centers
Osaka —
City
L Transport

st e [
treatment = &
companies =

Mercury Glass Iron Zinc, manganese
Manufacturers Reusedas | |Reused as glass Reused as ;\"icl_'l‘?”“”ief“

mercury wool (insulation) | |iron i%égers’ zine

Budget for 2016

other wastes

Activity Content Budget (JPY)

Waste collection at Purchasing collection containers for

collection centers fluorescent lamps and other wastes; 5,154,000
creating pampbhlets, etc.

Awareness-raising Conducting classes and lectures on

and promotion of recycling, etc. 2,230,000

waste reduction and

3Rs

Engaging in initiatives | Local awareness raising activities such

with the local as waste reduction campaigns during

community that local festivals, garage sales, conducting 15,580,000

promote waste tours for citizens, and commissioning D

reduction and waste reduction promotion officers

recycling

Educational materials | Developing a supplementary book for

for schools elementary and middle schools, titled 5,954,000
“Osaka Environment Department”

Treatment of used Paying the treatment fee to waste

fluorescent lamps and | treatment companies 7,808, 000

Future Efforts

We will continue to promote the collection and
recycling of used fluorescent lamps by:

®Thoroughly raising awareness on the community level:

Informing citizens on the dangers of mercury and educating them on proper
treatment and disposal methods
®Taking advantage of community events to increase collection:

Like in the past, taking various community-level events as opportunities to
promote collection of waste
®Promoting recycling of used fluorescent lamps that are emitted from
businesses:

As the switchover to LED lighting increases, we will provide guidance on
the recycling process for the large amounts of fluorescent lamps that will be
discarded
®Preparing for the Minamata Convention on Mercury:

In October 2013, at Kumamoto City and Minamata City, the “Minamata
Convention on Mercury” was adopted and signed. Following this, in June
2015, the “Act to Prevent the Mercurial Pollution of the Environment” was
enacted in Japan

Osaka Sushi

Universal Studios Japan

Bunraku

Kaiyukan Aquarium

Tako yaki
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