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FEFIL, AEF 11 £ 10 HOBEICED X EE~OEKZ ZET T T\ 5D,

T LR —HHEREES T RRRAUEIC S 2010 4F 11 H 15 AffiT TRl T L. EIR

BAFE B ~DOEBIZ O EHIRAIZLL FOM Y BE L TW5D, 55 FHEICHKS XY 71T T D
D Thb,
X5 LI 4 =
SRR I o 5 HN—>, EUERBIMS 1 FK | 0] 5 =FEABLNITSHAW
W OLAIEAE, AL 1.5 HAA—>P k
R WA HEXSy Hifffi (satang/unit) || ~ B(HRK)2> 5 45 HLNIZZEL
RIRIT A 1.0 || W
R[N 30 1.5
IR 2.0
JE ST - KEGt 1.0
K7 2.0
Z Ofth (BEFE) 1.0
fe< TR TITT RN X —FEFRBZAGE I LT, LFE2NE LT 28R E DRSS ~DRE
a2 BEMT TN D
WA

1 | BWBIRER

A | B~ ORGE

B | BAMLSNA~DOWEZ ~DKE
C | Bty # (G & F 3 B ek
D | S E M NTHEE S

2 | OB

3 | e ~oti4

FTALZ T AR - FIAEETIE, B L2 A 2 0 T A2 e LRI, £z it4s
THIL LD, FETEMIIRBIT LER. TABSNEELELRFT 5 L ToOLHFHLE
2%, W& ZAENOER « HABEITRDIERIC O S HHINE LB 21T 7,
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(3) 1LJE 2542 4% pasb AR B AMAE15(1999 4F)

AR TALIEE 2542 4R (1999 4R)\Z & A EBFANAR LT- % A FICH T 266 - B IRAHE S
A& LB 3 2 VA C(ABE 2522 ARG STl b ih B ORRGE - BT x4 2 Mg e 12 £k
DUEAEA979 ) OUGETIE LML BA T b, BT, 8K THBERKELHE L T ommEs
g P RFEES OB EZBIE L, F72 9 S THEESOMERZLLTO@E Y #IE L T\ 5,

55 24 FATEED RS E B B DR F

5 25 ZRITHEED SIS E EERIE AR D HUE

55 26 ZRIZEED RS EEERT i B RS, TUBER (T 5 A7 — b A MMEHER
55 27 RIZHEAS S BESOHEGB OG-

55 28 RITHES S P - BHMKF R T IEIC OV TORE

5 29 5 TIHITHES S AIRIC AR D BUE

5 33 RICED KGR, BT E ICER D BUE

EHLTH OTAEE M OHE &R, REBICOWTIT P RGFEES LR B Ms Fg
FHRR. rEEHEEENEE LGERYT S

EHE DX

AIE A ]

AIEITHED SRHRER I 5 Sz OO RE

fe< B _ETIEE 16 KU T CHEEROFER & L TRk B RaFwHms - F5R0oRE

ZHoE, FHEREFMBEENDSIRNICREL, FF - REZUT, Es - FHERRLTD L
BUEL TS, FI28 17 XTI, pEn - B IRIMIAR (268 5 RATRE S ORL & [FIMEIR - #5125
WTHIEZIT> TV D,

FEEmL T CEH ISP - SRR IS T A MK OV T, B 24 SRISTAREEY el T
Bl - BRSNS Z L 2B T, hRGEESITMEO AR Z G T, FrE DL DIRITE,
T2 I3 OIS 2 lE T 2 HER 2 A+ & LT 5D, i 14 1 RLLE S 223, ik
BIEDIMECEIN H - 5E1E, BWFEAREZETELIEELRE L, WENERICERINT
HUAE, &332 EHBELTWD, 25 5 TIE, # 24 RICESBER DR OTBE O
[RE LTUTZHBELTWD,

® ISk DL E
EEIRRN - BRBOTTRICE T DR AFIIEOHEE

o & dmA. #m. WIE. di, PREITRDBAL FIE RMEOBE
® EENEM SNDHHX, FEHICOWTOME
® BIEAITICX LT, B, RESGET. WAL BN APEGE, EAGHE, @HEE, BERG

], PEEFE, P E R SR D O B
® TREFEOLETIIR L MEDRT
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o HH A\ oD i PR

FEH ST DR RUEM T

WETE RS 1 & 2 Psidn - B Ofefit

WETE flfi % 2 3 9 2% il i T O it

WEE ik 2 18 9 2% f C O e b ORE

526 LTCITAEFERS. PB¥ER . HIEES. WMAZER IR LT, FEEL. WEEMK, SEEm
B, Bk, BB, K& X, FE. BE LM, FEIRELOLAFIE GABEDERLEBEHIT D
BEHIE ., £725 28 L CIIREMIE OERITR DB O SHEE T H LT 5,

3-2 NAFHAENR - FIH BHEFBH

AR THEEZ AT 23 AT AN - FHFEZRE, B LI A %22 O F ZEPEF
R E T oG OM, KR B LD THMNRICHAS LIGE 252 BN RESN D, L
WY D HHEE, ALIE 2535 4R (1992 4F) THHEIC S ERFE I A 24 RIS T SN TEETHE—
FICTUTOEY EMEX A2 SN TEY, FEOBBICH O T TIHRCESS THEMES
o IHE, YN LHEICES IR SNDEHE R - AERICES S HEF T2 BST 2
VENDH D,

FEHEX Sy F—JE A =4
88 J¢HE., fadE, Al - - R
89 IHERRA ATOER, AFE, s, BROE - il - - R

H¥
102 AROAER, A, e EE - - R

ERREY ., WOSHOEEFREZRDGATH, THREICE S EBET TOBEALE L& 72
Do FIEBETEARX L MIOWTIX, KBRH ADI EE « FERL T 20350 B ERX Y 7 125%259
D0, FEEBEACFLF—ICEHHEENCOVTIE, 10MW LI ERHSRCERX S 18) L 72> TH
0. AFHAEXIGREETITEZY Ly,

U ERLIISCR 7R EORHENDHF TV LHEHRTH Y . O RITA %, AkiET 2 FiE
Th D,

3-3 FRIIRDBIAR L
(1) RUELES)

24 ECBT 55BN T 2 B L 1. AElE Q) #EEHOSE 1)
CREBICERT 2B ThD,  WEEMHMEICST 2RIUE, Ll EEET 58, XA

T R AT DWW TIIEHEE L,
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FEIBUFIE 2011 4R12AFK LT 5 20112030 OB 2 xt5 & 3 5 [EFFHE [ 2 4 BT xr¥—
BAZ%E 20 4 A5 (2011-2030) | 12T, IREZDFH APEH &HIJK T Thailand NAMA toward 2020
FHIGEEE L, BAEfEE LT 2020 4 F Tlo, 2005 FE87-20% OB A A3 5 (FP 3 E) &
L% F72 2030 % T2 GDP H7= 0 o= F—FIRICLE S HEH &% 2005 4256 T 25%iH03
Dl D BIEEF T, [FEEEIE, Z A EEJF2 2015 45 10 A 1 AfH) CHEES GBI
MR FEB R T TREL TS %ﬁ%ﬁ’%“mm%i@*ﬁ@wwm%ﬁ%%m%%&%
BIMRLSSRIC 01T 2 Bl L 7= BP0 22 G IS 5L D Sl BRI, BCHE. BR 19 b S o4k
XV 25%F TOEMD ATH @@ﬂ@@%@%ﬁxwﬁﬁ%ﬁa_&”kﬁﬁéﬂfné

R FLSE - BRI

N—=2T7 A 2005 4% FLUEAE L U CRRUE S 7z 2030 FEICH1T D BAU _— 2 PEH & (E
B2 S ZS B B L) (BAU2030 4F, HE7E & 555MtC02e)

Hi ] 2021-2030

i G i T2/ I—UA N(EHAIREE R, HRIRAZL L BRICOWTEEZ A
H] )

KGR EE NI AT A TP bR (C02) . A& 2 (CHY) , HEER{bZESE (N20) . HFCs, PFCs, R UVK 7
> AbAi 25 (SF6)

AR, WML | RAREBNIAR D BURFHE] SR L 55 DU Ui s
7 Z—RIEE), fhR R T 2 T E S

RHENZEERRDL | - FAEOKKRERICHT 27V v 7 - e TV o7& FE
FERRE & ORBRIZE TR O — 7 J—T L v 7 X —fD
REEBERE, “FIBIRE . W NI REIBEEONREEFE N MRS D AT
TUT e aly T 4 —THE - iR

SN Bl 7 = — R T 3 [ D FE LV T O % BilEE

LU OENIERIC IS = 85

[EF A B

RAEEE~ A X —7F 2 (2015-2050)

FE IR A& 5118 (2015-2036)

ZAE A~—F7 U » FBAJE~ A F—7F 1 (2015-2036)

T )L X —2hEHR AL ETE (2015-2036)

R 2L F — B EHE (2015-2036)

BREERHGE FTRE 725 S A 7 AFTHET (2013-2031)

[ 5 P 2E BA FE 51 1H (2012-2031)

BEEE e — K~ >

8 2005 £ > GHG #EHi &1 183,287KtonCO2 Th - 7=
? COP20 ICBITHXABUfF= Iy MIT%TH-T-
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ERRE - B A D= | Z A EIXE S EOESOEETEB O BLIC BT 2B A =X LD E
PV BVEART 2., Tz, Z A EBUNIEZ A EORfe T Re, R ER,
HOKBEZEE S L THAMEO D ZEEBRO OO 23k LI5S
R RE 1oL, HRBASE L B A HEE T 2 S E S ERT I r—FIToX,
TERT, MU, EESE A = R AJE O ARENE & oz B,

LEa—, ROWRE | 7 A EIZXEEEMHISK T OB 2 EERRNEEICE DS | £ ORI ER
Z PRI L. SR AT O MERR 2 PR EF T D,

. FIASICREE SN o BEET P, RIS 2 ERITLL T O@Y THh o5,

& N AEICKITDHRENREAAPHRI E LT, 2012 FHEDO— AY -0 IREHIET 21X
5.63tC02e, ENKAPEDHT- D OPEHEIT 409. 54TC02e/H T K RV TH -1,

® ~YL—I[EHY ~ T COP20 NP SN T-Mp S TH A EHBIF O, BEIZ 4%DOH A FEH L TEB Y,
FlEREE 2020 FEE TICEUNF O I v b AV R TH D TWDOHIEE EH T EY A TV

® T XX —t I F—TBWTIT 1980 FAHIEH L 0 FEERELD AR D RIRHT A ~DHAH % HE
HEL TR, R 2005 4RO FEE TRIEEBEED 120D BN KR ARKBEH CRESNZE
NElpoTVND, Lo TERAX—8T X —IZBT 5 —BOIREHNET AHETIEILRE T
HomaxbERs,

& T RNLFXF—HIT, THRAFXF—LZERE, BFLTan -4l L, EIFRFEZEGE (2015-
2036) . TR /LF—NFAFHE (2015-2036) . =1L —BRFEFHE (2015-2036) 2 HE
2036 - F TOFAAMRE= XL X —H AR5 Jigtk A &N — AT 20%, HEN—AT 30%72 L &
HELTWVD,

® ERBIFGE ATRE/RIALS T AT AFHE (2013-2031) Tik, v a Z HRICEBIT D ARERE S AT L
DOYE, ShEOERME, BARIEIRZ SITNZ . iR kB RIS < EEBUH OB A
L BIREZRN A DY E RIAAL TN D,

(2) #WHiEEERY
1) Z A FEHOHP

B A BRI DETE TR AR DRk 4 7a T — %, EENX, RIREWBREEA 4 T ONEEH
FICLVBREAER S L LTARENTWS, 2017 EDOH S TORFHUIR /B AFT S L
2559 X A [EICRIT DHE T EIEH OHIL(2016 4F)” TH D, RIS IND X A [EHIZBT HH
HEEEEN O 7 0 —ZL T, ¥ 3-10#0, F7-LIFICFE#REEOMEZ T 5,
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Amoumt of waste

Amourt of Waste
27.06 million t'y

HE:  RAGHERTEE ARG A S &

i [ BE ) 5 A

Landflled
7.82 million 17y

Composted
0.50 million ty

Area with Amount of wazte
N e s . LI Lo collected for Improperiy
service: by _Lol:a. zenerated in the grocess and'or disposed
authorities area i e
471 milliae ty 21.05 dispazal million ty €.01
' S 1574 million t
Amount of waste Properly
utilized dispazed
million ty 3.01 million tiy 9.73
Fesidual waste
296 million
tommes
Amouat of waste
uncollected
million ty 828
Amcunt of waste
utilizeed 3.81
million ty
Amocunt of waste
utilizzd
1062 million tiy
Area withoat Amount of waste
servicess by i zenerated i the
Local Authority anea
3,066 .01 million vy
Amount of waste
disposed
mproperly
5.30 million vy

X 3-1 %A ECk T HH M EEREREY 7 v —
A AR SN RIS THERR

Thilized incinarated 0.70
million tiy 0.13 million ¥

Properly Conrolled
dizpozed &or E::m:p

Jmecesed 0.55 million vy
million t'y 3.57 g

2016 4FE OFR T E T FETEM J £ BITAER] 27.06 B b 1 A1 H Y720 ORI 1.14
¥ u T, TNENAHEER] 0.6%, 0.9%DMME7e->T\b, 2008 (FRLIFEOH AR, 1 A1 H
B2 0 OPEHEOHELIZLL T, M X O TH Y, FICHKEEIC K DR R 1T H 5708,
BEL CHOIMEMIZ & 5,
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Municipal Waste Generation

27.5 1.16
27 f 1.14
26.5 1.12
26 1.1
255 1.08
R .. 1.06
53 — 1.04
235 1.02
23 1
22.5 0.98

22

2008 2005 2010 2011 2012 2013 2014 2015 2016

Q'ntity
(mil t/y)
———kg/person/day 1.03 1.04 104 1.08 1.05 1..15 1.11 1.13 1.14

23.53 2411 24.22 2535 24.73 26.77 26.19 26.85 27.06

3-2 7 A EIZR T DHETE B I P B A&
i RN IRBRETE ARG RN HED & A I LIS THRRR

AL, EEESEHEIE, /TS T B 1 AN ofHEZHEE L, REMEICAD 2R T
BHENTELOTH D, FTERMEC 1 B 1 AYS720 OPH RN, (A 2555 (2012 ) ICAEE
HREPFELLZDLOT, GFMITLIT, BxO@Y o Tn5, £ ANIMERZEIZE SR
ENTB T ATARINDEEEH LTV DR, (EREZBIEETBEL WO HHEHE ., ER
BERAEATORVIMNEAN, FITHE D T—RICHET 2P E IC DN T ED LS IT s T
L%, AFEEBRRNER AR L T RWED R TH S,

TBIX A, — AN—H 4720 BEEm PR &

X553 (4 A §84) HR i [E T BESE M 38 4 i (kg/person/day)
Kb (G =V Fa-v) 1.89
HErH (P ATY) 1.15
INERTT (TN =V - BV Y) 1.02
v aad: 70N 3.90
SAOH/N=Y K U=y A0+ b7 4Y) 0.91

Hi: RGBS ARE R

FEAVER, BAERTIZ, NraZ#ET421 HH F(16%), S Z YERIT, KOF OO T
11.16 HH F > (41%), SAO T11.69 B~ (43%) & 725> T 5,
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A S

2 A ENC T HE T E B I OUUEERI L, LB - A5y & O TS BB RO G L IEA T
BEShTWAY, & EPICIE R, EOBEIC L 28T BRI OINE « EikICE 2 A O H
J7 BRI 7,777 RS 0 . N 60.6% 12492 4.711 [HIAAS AT 1l X PN 0O ER i [E 2 BEFEH) DI
£ ERES AR L TV D — T, 39.4%ICHY T 5 3.066 RN EBE A FRAEL TWhn, #
A EBUFIREN R SN TOARWHIKIZOW T ORGSR ZINE TE TE LT, H2 5HHIL
ENRMEL LN b b, ZERREMXIEE L T, IBsMX T ANBENMES . BEEOEEN
SAE, 222 OBA. BEHERFERECEEL TCEEZRAL TN D 2 e b, U A 7 LAk
TRBEFEMNT Y A 7 FTE RO N CRIBE /e AR BEIEY) 72 E BRI SN Tl BT
EHMHEARENTVWE LD LHEERSND L LTWD, ), IVEERABEIR X & RIEHEHX
TRAELTWAEEYEIT. ZNENAEM 21.05 55 b (77.8%), 6.01 55 2 (22.2%) & HEat
INTWD, PRI, ENIC 14 5P, BE. REZENENT DFTE 2> TND,

ALER - WGy

2016 3T HETE R FEHEY O MBR - L5313, RBILTU YA 70581 5T k2 (21%),
1 IEALEE 9.57 H 5 b 2 (35%) TRIAED HZ AL 3%, 4%H5N L Tu 5, 2008 4= IR O AL EE -
Ly DX RZSEITLIT, X O Thbd, Z 2 CEAEE & X, Sanitary Landfill, KX TOVH &
50 F LA T O #1T 9 Controlled Dump, = > 7R A MU, BEEL, DM T, H[MOLLERR] « 4L
HEX, ThZENn782E b, 05/, 0.7THF v, 055 A bk TN5,

MSW Processing & Disposal

30.00
[ —
25.00 e ————

20.00

15.00

10.00 - . : ‘ ‘ 8.34 8.57

L=l Eg3 727 .88
y 597 577 564 |
so0  HEY

345 38 390 410 528 515 48 494 581
0.00

2008 2009 2010 2011 2012 2013 2014 2015 2016

Q'ntity
(mil t/y)

Recycdled [ | Properly Disposed

3-3 7 A EIZEB T DE TS B ALEL « S5 DX o3 IS AL
i RINGIRBRBEE ARG RN A & A I RIS TR

10 (LJEE 2560 4 [EIZERBRFFAERFL « dOETE B34 R 21H
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SLPESRR - Ao DI BIRERIEILL T, £ x Y THh D, Z A EANITIE 2,480 » Fr> OPEN

DUMP

IG5 7 EREY) & SNDE 0 0 T BIRER, M ONT RSN BLEE &

IToTW5D, filiF, B FABRSEY - AL53551% 330 » AT & 72> T Y, WAL Sanitary Landfill 92

# AT, Controlled Dump 202 » Fr. HEW AL

HE i 2 PFax 9~ 2 BEAN A

19 Hpr(N. A& 10

kU LUF OBERER 12 20FT), 22 AR A ME12 08T, MBT 5 A Th b,

£ 32 A EICBIT D - Iy Xy, BRI IR

RLBR - AL53 051 EE RE
W EEE (G330 % F7)

1) Sanitary Landfill 84 8
2) H#&E50 b LA FO#N.Z1T 9 Controlled Dump 129 73
3) P AR & B 2 BERIMERR 1 6
4) [ AE10 h AT 12 -
5) = KA Mk 3
6) MBT 4 1
2. REEAR (Gl 2,480 % AT)
1) HE50 F LI FOHN %175 Controlled Dump 6 9
2)  Open Dump 1,802 255
3)  BpREZR & (BEEIE 2 L 722\ EEIALER) 326 8
4) P AR A R L e W BERI B 59 15

HE: RIRNEPRERBEE ARG RN D & A I RIS TR

Flo kiR 3-2 IRl DT, AFHEGRFETH D PEAMRIC OV TR, FiEHIT
UTomy Th o,
# 3-3 YU AP A RS D BER R
B BERARRITER (1 % F7) RERA s Tt (6)
1 Ayutthaya Bangkok
2 Songkhla
3 Phuket
4 Khon Kaen
5 Kanchanaburi
0 Saraburi
# 3-4 Pl AL R 2 ARk S D BEAIME R (H & 10 S/ LLF)

BERA S FTEM (12 % Fr)
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R4 k=

Phitsanulok

Phichit

Kamphaeng Phet

Prachin Buri

Ratchaburi

Nong Khai

Loei

Rayong

O | 0| N ||| s W | N

Nakhon Si Thammarat

el el el el el O\

—_
o

Krabi

JEIR X

X A EBFIINEE - #5 BIBIRRF & 72 0 BEEEY) O IRV 2 HEdE L T 5, 2017 425K
RE S CNBA AR T DR E XL 324 X, WNiRIZHE 500 b DL ESHRA S5 KB M
10 X, 300-500 k> @OHAXA 11 X, H&E 300 kRl /NVUX2 303 XK TH D,

%E

ﬁ

lﬁ IIBEEYERICB T 2EFBEAZROBYEEL TS,

[#sk7]
o taETeliROETE, 3R ORG-S < RFEMEHEIC K 2 3 AP T OHEH I
%ﬁ%@ﬁ%ﬂﬁkiZW% WA 2 32 &9 5 M7 BB IR O Il & s B i 3% O F1) ]
(2 X D HE ST BE RN & A E BTN DY) 7 FERE ST 1L DO ESL
® ETOvsX—OWHHEREIEY ., AEREWEIE~DOZN

[ B4%]

NE B AR - R
1 | HS i E R Oy 22 pERE (19.6 50 k) >75% | 2021
2 | NS O IEAER - ALy (305 BT R ) 100% | 2019
3 | FEETRET DA EREIH OBWIELEE - 41550.17 HH bY) >30% | 2021
4 | JEYeEBEEY) ORI & EALER(0.05 H O ) 100% 2020
5 | AEMEEFEEYOMIEAE (2.06 HH RY) 100% | 2020
6 | i BIBMEIC L AN (FEE) TONBIEIEL 2T LA0EA (3,889 | >50% | 2021

ERELY)
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) Fzr~vA5

FxrwARTIE, ERT 5 210 OITEIX D B4 605,351.16 k> OFERTHEBERM A3 5L
LTW5, 210 OFTEXH, BIRENRREZR E~OEBEEL 0, IUEEREE 274t L T
ZHIKIE 149 #IX | BB TOR TR WHIRIE 61 K L 7r > T D, [NEERE L &
TN OFHE RS 7 v —I13XLLUF, 3-4, WNZE 3-50iH THD

) _Jm_:.mle of wazte
sen'-?;:?:‘t\'f;lfo:n.‘- — gmimﬁi: & p;:z:j aa:l?;r —* Iﬂﬁﬁy I-En‘fl lled %
autherities arez dizpozal 0067 million t #9253 million t
142 0,486 million 0y 0.320 million t/ s ) ¥
v
Amount of waste Hraperhy
¥ ¥ ¥
Amount ef Peidual waste
TWaste §.603 0.043 million
million t' v tonnes
- uu;lﬂn}lgﬁlﬁ‘? . » "'“J?J-Iu;suﬁwn t - u;imautgmdt
0600 m?'IJ:'nm ¥ ¥
Amount of wasts
utilizeed 0.152
million t'y
djzi::ﬁ-?g ar C%ﬁ};ed
#|  processad 0.000 million t
0353 mnillipn ¢/ ¥
Amount of waste ¥
withizzd
0026 million tfy
Arsa without Ampunt of waste
servicess by o generated in the
Local Authority arsz =
6l 0.120 million ty
Amount of waste
disposed
inproperhy
0.024 million ty
3-4F = v AW TR 7 m—F - —
il RIRETRBR AR AR BN G & J A I AR THERR
£ 3-5F =~ A RN - X RIBEEEY &
AR g FIH 1 1 ALBR AN 6 1EALER
i RYA vk AN | BERD Z DAt
IRAE X 485,773.54 | 166,035.60 | 252,545.16 0.00 0.00 0.00 67,192.77
FEIEEX | 119,577.63 | 25,875.68 0.00 0.00 0.00 0.00 93,701.95
&t 605,351,16 | 191,911.28 | 252,545.16 0.00 0.00 0.00 | 160,894.72

s RIREIREBREE N T — 2 (LD E A I8 LRI THERR
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IR &R 3 X AU S X

14%

LRl

= @ IF N

TEELE

Sow A TEEE 78%

A T3 [ 72 B S A IR T
WRIC BT D HTETEREFERITIRA 210 O BIREFTrE A, W ONZ IR B 1B ARETE X T4 [H
60.5 77 F U BFEAELTND,

WA -

IAETESR IR 210 0 Binfld, 149 0 BIGERP RS L ERE, JIRIIREEEICELELITOF
TRAEEZT-> TV 5 —J7 T, 61 O HIGRIFNEERR S 2124 L Than, IEEERSh TS
PEFEY) EITHM 48.6 T h v Th o Tz, IESNIZBEEY OMEMIEIE, U YA 7 VR EEUE, B
FAREER ~OE 3 16.6 J7 b o BNV~ D ENR 25.3 T R &g o> T\ o,

AL - WLy

L2 0 . R ST EIEEDIL. U A 2 i B BUL . DRI R S TRk
SAVALER « AL S AT D, i IE R AL 3 12 o W Ui IE B i /L4y 35 Y Wiagn Fang (12
Engineering Landfill, Doi Saket & Hort |ZZ 1% 4 Sanitary Landfill 238 ¥ | W23~ Dk
PATONTWD D LHERSND, )7, IEERRG PR S TORWHIIZ IS 1T 5 LB -
WYL FARTHAMER] 26 b2 AEE)RASNE 94 R LR o TV D,

SLERAL S5 X 55 & (t/d)
Control Dump 49.73
= Control Dump

Engineer Landfill 88.72 ® Engineer Landfill
Incinerator 20.20 Iocinemte

7 = Open dump
Open dump 157.65 66% = Sanitary Landfill
Sanitary Landfill 600.00

A EBEFY (FOEST, R ER g, HiE, AT V—HRl)

WRRICBT 2B FREEDOIE - &Efik, LIT, #7 BIRENZ NN OFTEIRNICE M OlE
I ARE L, I, £0%, —FHREZIT> T\ 5, WHEE T2 EIN LA EREIEDIE
WAEIN, —HpfRE L7z B C, WIERAB AT O & W) HEZ4THH LTV 525, 2018 4 2 A8
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1. F=r~A BT RENLR TRERT L T BREICH D,

JRIEAE

S A BRI D BEED OB EERIT, WA, WS RRGRREE 2Pl L o> THEES 1
TWo, HAERRIZIImE CERG W2 HRE L, Fatmz BIC@m, Hmiloorssh s RO
OO 2 S RAFITIERLT 5 Z L2 > TS, BT RETOHEKE L LT, RS
Ik CREEME B A ITE D MG BGIR D DI BIER 217 5 L 3kiT, BHEsRE, EHSUER 8217
STV, FEREBUFITET EEREIYE EFER OO DINBIb(7 7 A% — (L) ZH#E L TRV |
IR 2 & O T N BRE OFIETE 2, MELHlR & T2 REENEHEZBESOEE 28 U T
Ffi LTV D, RINETRBREEE . NBE ORI R ART L KL LIZLUF 0@y
Th D,

JIM= | JIr=4 | AR A VA IR JFAI=N - H1J5 B TR (ER)
(X47) AR A7 =
1 FANG 357.85t/d 7,806.75t | Mea Ai, Fang, Chai Prakan, Phrao,
(L2) Chiang Dao, Wiang Haeng #f 6 £
2 DOI 995.93t/d 12,081.36t | Mae Thong, Doi Saket, San Sai, Mae
(L1) | SAKET On, San Kampheaeng, Saraphi, Muang

Chaingmai, Mae Rim, Hang Dong,
Samoeng, Galyani Vadhana & 12 £

3 HORD 365.14t/d 2,100.41t | Mae Chaem, Mae Wang, San Pa Tong,
(L2) Doi Lo, Chom Thong, Hot, Doi Tao,
Om Koi Ef 8 &
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3-5F =~ AW EEWER - B T A7 —{LR
i Fxo~Aa R BER

Lii~vRE—TFZ o 7T AE— 22OV TUL, F = <A Provincial Administrative Office
(LLFF = ~A PAO)H, DOISAKET #BIZ /0 Bilfia%, = A A Mulitigk, Fofkilniz &iehE
T 2 — 2R LTV D08, BB i AN s, RIEFRIZ 10 FHENE Y (IZBEFEY DAL
HNEE oo 2 b, fiAdm, BRREOMBENRAE L, X, FUERIC X 5 hE
B FAE L, EEAIRIE L TWES, 2017 FFI2AY | kR U7 fisk 2 &R, B s St 4 i
MT %728 %17 -7 T, Doi Saket ERNO—H D RIS 7> & OER T [E T FE M & BRI 2
AND R EEEZHBEL TS,

=

o
3

(=]
AFRAERIRFE - FEMORITHR TLBAIT ) Z & LR DR TRAET 5 —REFEM O A I
A 2 LU OB THEM L7,
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o
AHETHR L T OMBRBEMFELRTT T2 LTHRELRDTF =~ A RIZE T HHEHTEE

PEEEY) - A EMRAZ LT Om Y I L7z,
TR | Frrw AR F v A HRNA YK - H T ETE R Pk S

Manee Nopparat Rd .
aYoea

Wat Chiang Mun C
L0 IR N o

2
= Wat
&
2
3
Q) ThaPhae Gate
™ Catun
Suthep Rd ~ — .
o 5
Ph x AT Q T Phae Rd
’f i Wat Loi Khro
X ; TnsegwnTsl I
g Q@
Nong 5 Loi Ky
Buak Hard |
Public Park ©
FANVUBEVIRS o
NRBAL T Chang Lot Rif Pratii Chiang Mai nchal i
tregifo sl

YIu

(71 §
Hai Yadh #t E i

| A A
ey
{ -
O 3 o o —
HAI YA o

Abf#:18.774735  Bi%:98.978437

GPS .
R ERIR | ;| 2017 429 H 24-30 H
BRIEERERE | @ | F=v~a R

Hai Ya kUL, F = > <A 17 - FHBICALET D i ETA 9 % kit T Tk S /e
BEFEW) IR APk S iRt S, KBV AR 2 7o 2, IRREES HORD BRICALE 5 Feié il sy

oIt ATV STV D,

® RIKINET I
R D Hai Ya ikt TOEHTETEBEIEY Z ARIZLL T O#@Y Th o7z,

2017429 H TR wR | b
24H |25H [26H |27H [28H [29H |30H
189 | 203 |217 |[175 |198 |227 | 0175

FEgEME () | 182 | 221 | 227

® Tk
AR LIS D AT 7 v — R OFEIZLL T o@Dy,
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— Y7L

— R R
o Hilf
o M5 Ex2EEE
ZRigd&(0.125L)
— TIEHRQ)
ERAHWET) —— SREAEEEY) —  WESHQ)
#12(75-100°C) BRI (750°C) l ] — HEARQ)
B {LRBRERE
SRBE(EE) —— ZEHER)
R4 (DRY)
e L EL 3 AT

HEEAHTIZEREE 95 BIC LS XU TFOFEEZ AW TIT- 72, BAMICIZG) #it L-RiEks A&
100L D7 T AT 4 v 7 BElZ— M ETAN, ()30 mfEEDOFEmSNEEFEES (i) G T
AU D EEoEEFEICREE —HETANS  (Gv) EiEG) & Gi) 2z 2 [R5 GE3 [E), £
D% (v) BESEFFEL, i) OO DLERBOERZWHE L, REOEREES, (vi) (vi) TH
ONT-EHBEEBRORECHRLIMELZ > Tk EE Lz,

s in A

FeEE ST 12

RS HT
KL HTIE WET =2 & DRY =2 0 2 flifCfT o 72, WET =X ORI IS ROk ik % &by
L7, FICUAEEEYIEL, £ 0.15L & L= kT, () %, Gi) #0E,. Gi) 79274 v
7, GQv) Tl (v) &F. (vi) H T A - REE (i), BASE (vii) A - fiHE. () Zofth
D 9 LHEICIKSy L7z, DRY 23 L WET 344 —7 0 Tl X 87-%, WET [lfE, 94y
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FEIZ Xy, BEZAT o 72, M, AT IZ WET, DRY 382 F = o~ A R0/ HrE T FEf LTz,

BB - (LA SR A

S FH AT - FIAEYE - FECERET 5 ETBE LR D, AHREEED OB R &
(LB 5 3R BAR 5 I & 20 LT, SRR IEIE L7 ¥ o A Ao L7 BTy 6
B v 7R LR S 72 3 700-800°C T 1 IR ANEA L7,

® TR

i bLE
mLEITILA T O®Y Thotz,
B 201749 A | K| &
24H [25H |26H |27H |28H |29H |30 H
2 L 045 [0.22 |022 |016 |020 |[025 |0.15 |019 [0.25 |0.15
R AT
FAR A HTOFERITILL F D@y Th o7,
WET (%)
=3 X4y 2017 4£9 A SR I NI 2N
24H |25H |26H |27H |28H |29H |30H
7" IATAY) 21.97 | 21.47 | 22,53 | 25.71 | 22.07 | 21.21 | 22.82 | 22.54 | 25.71 | 21.21
K 822| 822| 696| 911| 554 | 3.96| 11.36 | 7.63| 11.36 | 3.96
A+ #HfE 6.38 | 1.21| 251 | 1.24 -] 075| 1.18| 1.90| 6.38| 0.00
h A 508 | 274| 387 | 4.18| 3.00| 3.16| 270| 353| 508 | 270
& & 1.14| 070 | 016 | 092 | 064 | 1.01| 0.83| 077 | 1.14| 0.16
N AXIA -| 038| 031| 051| 001| 014| 0.66| 029 | 0.66| 0.00
GES 54,72 | 64.43 | 63.12 | 57.02 | 68.33 | 68.13 | 59.95 | 62.24 | 68.33 | 54.27
2 h 0.03 | 0.01 -| 012 -| 0.29 -| 0.07| 029 0.00
Z Dfth, 245| 0.83| 054 | 1.17| 042 1.34| 050 | 1.04| 245| 042
DRY (%)
=3R4y 2017 429 A W) K| &
24H [25H |26H |27H |28H |29H |30H
7 TAFAY) 27.65 | 33.73 | 35.88 | 38.15 | 36.34 | 35.15 | 37.38 | 34.90 | 38.15 | 27.65
L 10.61 | 11.45 | 10.26 | 11.95 | 7.29 | 6.44 | 17.38 | 10.77 | 17.38 | 6.44
A - AHE 450 | 099 | 216| 1/12| 0.00| 0.64| 0.88| 1.47| 450| 0.00
n A 6.88| 4.25| 630| 6.39| 496 | 525| 439 | 549 | 6.88| 425
&8 161 | 112| 026| 134| 105| 1.71| 1.37| 1.21| 1.71| 0.26
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N AFIR 000| 043| 035| 047| 001| 016| 082| 032| 0.82| 0.00

JETR1N 45.15 | 46.65 | 43.93 | 38.71 | 49.67 | 47.84 | 36.99 | 44.14 | 49.67 | 36.99

a7 h 005| 002| 000| 012| 000| 046| 0.00| 0.09| 0.46 | 0.00

Z DAl 35| 136 | 087 | 1.74| 068 | 233| 079 | 162| 355| 0.68
T x v A BEGEEESEHWEDER 7 x> v A BEGEEEZWOR)ER

=gy
2017 4£9 A P | R | B
240 [25H |26H |27H |28H |29H |30 H
K5y 565| 650| 461| 7.21| 651 | 6.10| 6.28| 6.12| 7.21| 461
K5y 23.99 | 30.29 | 28.45 | 25.50 | 30.73 | 30.67 | 25.76 | 27.91 | 30.73 | 23.99
ARGy 70.36 | 63.21 | 66.94 | 67.29 | 62.76 | 63.24 | 67.96 | 65.97 | 70.36 | 62.76

AR - RER R (%)

2017 49 A FE | &R | RN
24H |25H |26H |27H [28H |29H |30 H
i 84.48 | 86.25 | 87.66 | 84.36 | 85.63 | 86.37 | 88.56 | 86.62 | 88.56 | 84.38
JEF 5 88.86 | 83.32 | 92.48 | 82.21 | 87.54 | 91.43 | 90.99 | 96.60 | 88.12 | 82.21
N AFR -1 97.39 | 97.04 | 96.24 | 96.41 | 96.28 | 96.26 | 96.60 | 97.39 | 96.24
LIRS R
2017 =9 A T K| b
24H |25H |26H |27H |28H |29H [30H
G227 - - - - - - - - - -
JEK 21,486 | 13,075 | 17,905 | 17,406 | 18,571 | 29,481 | 26,150 | 20,582 | 29,481 | 13,075

1) EF7#t
X A [FEEFIX, 2014 - 2036 FE O EWNEMIRFE R E R %2 GDP _X— AT 3.95%/4, AN
W4 0.03 LHEET D 5T, B pr e EONEERE AL, BIFEBLER 2.67%H L3R
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B AR, 2036 FEOETEE A 326,119GWh,  BRHE A

& 49,6656MW & L

T0B. [

W2 LT 2014 FREA T, ERRodE Y 37,612MW Ok F &N H D . 2015-2036 F O H1IZ
24,736MW Offisx 73 BE1L S5 RIAATH S, [FIL V. 2015 - 2036 4D Wi OB R H 2 B

AEHH Z X3RN LA O Y 3 E LT\ 5,
X 53 iR 2% B (MW)
1 | BAWMRETRLX— 21,648
(M) EN 12,105
ESPAN 9,543
2 | BKkFE 2,101
3 | avarl—yarKE 4,119
4 | av LU R -H A7 17,478
5 | kJ) - BT I1I%E 12,113
g 57,459
Bl
2014 FFEEDFEPIERIILLT, Olh Th 5,
it 5 % e
1 |2y M YA 70 21,145 56.2
2 | kB 7,538 20.0
3 | BB R — 8,476 22.5
4 | A Z—Yr, T4 —BLREH 154 0.5
5 | EGAT-TNB #2: 300 0.8
&t 37,612 100.0

PRI PHSE 1]

20172 H 8 HICZ R X —ENAFL TV 2017 EFEOHAE MR L —SBETCOEE

RIS | TR

NN 20178 A 4 B TR E o7, [RIZXY

. FEJRPHIE R

FLaE STV ied o 72 SPPHYBRID  FIRM, VSPP+SEMIFIRM O EfE = L 7 -7z, AR

HE D7 2017 FFE OB FHEIILL T O®EY e -7,

BIFBIR G BT D AT X —E1Y 850-1,000MW
IR Bl SPP HYBRID FIRM 300MW
B VSPP SEMI FIRM 289MW
B FAER /A A~ A (BUF) 53MW
BEE KB (D) 119MW
BEE Hri = < BEAIFETE 78MW
BEE FATR (N A A H R) SMW
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BEE KB (BUR) 100MW

=t 953MW

TRNAX—FIT2017TH2HBHOT VAR« J U —RAT, 2017 FFOEJREAFEHEIZI T 5
JisR A &2V T 850-1,000MW EAE L TEY ., SRIONEK « ARTIEIE Elt‘,‘:{ PERT D

LLnd,

a1 SPP HYBRIDFIRM (22Tl Y4#). BUMFED KB EL
SN TV O BFPEE 100MW ITHE/N L, ZSEEI0 B TEEDEDRTHH D08,
TEUFI TBEAED A — A 3fkee L. Bzt

Z 400MW 73514

B AL

Z SPPHYBRID i A% — 2%z 7-] £ LTW5,

It COEBIZOWTIE, =X —HHFREES O 2017 429 H 27 AT OERIE Y Sl S i,

2017 412 A 14 BAF, HRICTR

77

% 3-6 SPP HYBRID A pEHEMRE/SAs 2

VoME 2 115

L T2 17 #1:23,

IR, & 3-6 D@ AEKSH

Ltd. (SPP Biomass Power Plant Project

No. HEEL BHEYA b REXE | HERE
(MW) (MW)

1 | Kaset Phol Power Plant Co., Ltd. Udon Thani 40.00 27.00
(Kaset Phol Power Plant Project)

2 | Korach Industry Co., Ltd. Nakhon Ratchasima 22.00 13.84
(Biomass Power Project 3)

3 | Sri Chaopraya Co., Ltd. Nakhon Si 25.00 21.50
(Thung Yai 1 Clean Power Plant Project) | Thammarat

4 | Bio Power Plant Co., Ltd. Nakhon Si 25.00 21.50
(Thung Yai 2 Clean Power Plant Project) | Thammarat

5 | Thaico Technology Co., Ltd. Krabi 30.00 24.00
(SPP Hybrid Firm Renewable Energy
Project, 2017 24 MW (Krabi))

6 | Thaico Technology Co., Ltd. Chumphon 20.00 16.00
(SPP Hybrid Firm Renewable Energy
Project, 2017 16MW (Pathio-
Chumphon))

7 | Thaico Technology Co., Ltd. Udon Thani 20.00 16.00
(SPP Hybrid Firm Renewable Energy
Project, 2017 16 MW (Udon Thani))

8 | Sri Chaopraya Co., Ltd. Ranong 23.00 20.00
Ranong Clean Power Plant Project

9 | Mitr Phol Bio-Power (Phuviang) Co., | Khon Kaen 27.00 16.00
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No. BEEA BEYA b RERE | HEAERE
(MwW) (MW)

Mitr Phol Bio-Power 5)

10 | Thaico Technology Co., Ltd. Chumphon 20.00 13.85
(SPP Hybrid Firm Renewable Energy
Project, 2017 16 MW (Sawee-
Chumphon))

11 | Surin Electric Co., Ltd. Surin 22.00 11.29
(Surin Power Plant Project  (Project 3))

12 | Blue Solar Farm 1 Co., Ltd. Suphan Buri 35.60 12.00
(Blue SPP Jawrakeyai Project)

13 | Bio Power Plant Co., Ltd. Kamphaeng Phet 20.00 13.31
(Khlong Khlung Clean Power Plant
Project)

14 | Bang Sai Phumiphat 16 Co., Ltd. Sukhothai 17.00 13.29
(SPP Hybird Sukhothai Project)

15 | Super Solar Energy Co., Ltd. Sa Kaeo 32.00 16.00
SPP Hybrid Firm Renewable Energy
Project, 2017)

16 | Bang Sai Phumiphat 20 Co., Ltd. Phichit 26.00 21.00
(SPP Hybird Phichit Project)

17 | PST Energy 1 Co., Ltd. Phrae 30.00 23.42
(Rong Fong Biomass power plant
Project)

v AIAF—=LEFIH LT

BLIT5 BN

HHINLHESX Y ZIILLTOEY Th D,

PUE B 4% (THB/UNIT) KA
FITr FITv FIT
SPP HYBRID 1.81 1.85 3.66 20 4F
FERE 10-50MW

il =¥ —HRflEES

B = X BERIFEFEEA~OFEY (TR ICHRTIE Y —HEIM & LT 2016 4F 10 H 22 HIZAR
S 7z Quick Win #: 78MW D BN AR ATV D, [AINZ DWW T 2017 422 A 23 H TAFLAER
FERIEWNAR DI E R STV, 2017 4F 11 H 14 BT, dGTA 7 Va2 —nvdh
RENT, FERICIIES & oo eifigir Ebifich TR, MEEZUTITRT,
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o T X —RBlEES - FIT &L - AR R EEH KN D OEEICR O H

T L —BfEEE S O(LE 2559 4F FIT & - ZRi R R EFEN O OHEIR D
R (LBE 2559 4 12 A—5) (=x X —BlflirEs [BiEEEED R EFEND O
EEIRDER] NCB LT, EEIEERRFPHERFE (L 2560 4 - E%Z;:T”’“*{f)% SR RVAE 7Y/
AU ERICAIY [FTEEREEY R EFEEN O OEE] (TR L ERICKET - Bt
LLFD#E1T 9,

1A AT [ R F—HHEE#S - FIT A - #hiE R R BT LS DE
BIRDERC-5) (L] LRSS

o TE AERIERAOEANSNEATHHLDLETD

o= IH TN —HHFEES (AT ERREED B R EFENOOEBIRLER] F =

H[E&R] . “FE OERORIC “FEE OERLLUTOMEYIBILT 5,
“HFEFT IFRAWRE, . BTEIRIER, Nra Z#5 SFPERIT, ROYEIC X
DERESNT-HFRIRIETH D

55 IUIH T RS A 2559 430 FE T BESEY) ORI EF D b O BHE IR
o] = [EE] 7. [WHEEOMTREEMAHFERRELZR S ZHIRT
Do

5 ALIE {LJEE 2559 4 Feed in Tariff (Z351F 2 HB BT FEEM R E ) b OFEEE /) H I
W20R 5 [H T ETEREIED R RS EFEN O DEEIR L ER] BHARNE—FEZLTIC

WETT 5
G TiE
1 | 2017411 H2-15 H EFEEME - > AT Ll
2 | 201711 A7H B - B OV S VE(R BH 4G
3 | 2017411 4 16-30 H 3
4 | 201841 H5H FHEHRR
5 | 201841 A8H 4H6H | #rFHOME, KOTRESRMFRR
6 | 201845 H 4 H %%%%%@@%‘f*%/\i‘%
T | REEBRHRARE 120 | BRAE, HEBHAMICL DBREFES L
H LA (2018 4E 8 A o) DT EHHIRERE.

5ONIH T RS A 2559 430 FE T BESEY) ORI EF Db O BHE IR
L] . BEEEZHBR LU TICSEETT 5

FEH FHEFRHE., BRRMOMmRE. CERM ORI T 550

TR —FEES - FHAT No. 319 19* Floor Chamchuri Square Phayathai Rd.,
Pathumwan Bangkok 10330 (= /L —3Faax 3, HFEESZ B, SRR R ki
. FEEERIFICIR B EHZ B 2 R1T)”

[ R TR —RfRGRS (B EEFEED R R EFEN S O EIR L ER] HIN
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HA L FICS®ETT 5

“HEF W

8.1 HEHLRDILEHLETIHLORAERORMNER L LR FHFHEICNE
W, HERERT2EN R TCOREIZES, fIH (BiIU) 2179, B4 - HENEAK
BT, HER> TEARE T2, ERT FALEROLEARISGENRH 55
BIITFEARICESERFE1T 5,

82 FEHLALDHILEALTDLOOIFMLE 111 IS T 2 FH L LI FER
HGE A R e e,

(1) ABENCESLS FIT Z2FH T 285 i E R a3, - FEERELZITO
TR PTG AR D VRS BEAE . BRAE BRERAR . N o 288, N Z YR, ik
HTED D7 & OBITHEIRE 7> & DGR E

(2) HREORFE L L TOBITHELMEE A7 AB BT patllE, TR X RGE
B

() AEINIESL FIT 2RI 28 i FHE M R EF E AR DAL ESHOE
TIM8 & DBERTIAR DA S E

83 HEALMNRDILEZELLOIIHFEEFELIREDOH ANICHE OLATIZ R 72
BV, W, FEEHFBICOWTOMIREEZTT ) 56, KMELIT%E 11.2 HIZ
FLELT D BTN & BEE . ZEE TN T NORM RN By E, HhETTHR
FEDG LI TRARDEY | LRt Lo BEEA RN T 5, LEREEIH A NIRRT
ENWGE, FESEREELZE LR,

5\ IH

X — RS (AT EEREEY R EFED L OEEBIR DL ER]IZE
8/1 & L CLLNZBMT %,

%5 8/1 G

BN E RS (LLF VSPP F3¥E) . NG E\VHEICE S < ERFEEFIILLT
IZRET 4 O BFEE L 2 IZIREERIE R B0,

=3 Kkt
1. FEBARREE - WiEE 1 3¢
2. FEEARE - WA DRI 1 3¢
3. JEEARE - WKITHR D IE 12
4. FfR1-3 OEEE L. 3 5

(2) VSPP I# 3R 1O 5 OB L HR i 0 (THBIRE - MAEE R L,
HERRIRAT B8 FUR D2 C 0 BIZHINIC B4 2470, B (o UEDIFEIEAT 5, I
FEARL LTS T 5, EFROEAKZEIC 3EOBIADOIER TS, RICEA L G4
DORNCHHED B - T A 1E, FAICESEZE AT,

(3) VSPP H¥HIIARER 11.4 THIET 2 E L VSPP HEHFEAETICH ST
BARE - WAL 11 7 CHET 2 BR A T A & R THRINT B, RSO
R BT B 5 AT, 115 HOHET 5 BRAMA L, BILKE BIEH, 2T
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FEENTNOERTTRIEOT LIZ TFEARDHEY | Litdk LIcERHARZNT 5, £
TR 1T RGED A A 9 5,

(4) JEEHGEATT S VSPP HEZITRE SN ARCHEE SN Gnc EEE AR
HRICES S PRAE & RITTRH 5, (REEE OBV HFFIESZEL L7220,

(5) FEERITTEEHGEEIT o712 VSPP HEF T LT, HEEEORHICE L, 12
T RO b, TRIRGE AR RATT B,

(6) FEABHH 21T > 72 VSPP HEHIC X 5 MNBE DU 2 U FEBRE B2,
1) HEEORHAWRFHELER CITo 56

2) FiEloORE - MEEEL 6.1 HICHET AW AN T 5, A RICESE,
R - IEEEITFEESDH T ICRIT T A2 IEE 2 5,

B
o

T L —HiER RS (A 2559 42 A ERBEEE R EFED 6O FIT 12
EOSCHBIRAER] FH—HEHBRL, LLTIZSETT 5

FH—H KEROBEIARERO—H LT D,

11.1 FEHGHE

112 FERFFRDTTR

11.3 oM A R &

114 3 - HEEE

11.5 - HEETEHZAER

11.6 - PR E R EE

11.7  AALEREE

11.8  FIT il COH T E R FEFEM H D O H B IENE

11.9 REDOT-OOBEFEYRHFE - FE-HLNBEE LA a 7816 E WM
(Quick Win Project) |2 i 217 5 Hefii 2338 > TV 5 & Ok 22 1T TV 5

15 EIRE(OBT) DES v AT LOZREINAR D IEHR

11.10  =SFEpATfets OKIR, B ARREX O RIZALE LTI H720)

11.11 =3 AX—BHFESESOLFE 2558 FEHAERRT XL —%FHT 25
VSPP 3 E )b D BEBCRE LA bR IR 2 BUE

11.12 S It (LN 2558 RSBl E

11.13  #FESN LB 2559 FEREE MR E

11.14 FETEHIHRD HOHBE

i

Sl |
i
R

T F—BRRES (A 2559 AR T IR FE RN R R FH N b O HAEITIR
HER] L B 1L HA S 1111 BIZFEE T 2 IR &R 2 Bl L, AERICIRAT
THEHLEELEZD,

b
+
e

M. kiR % Quick Win #57m Y=y MILLF, O Thb,

#£ 3-7 Quick Win xf&%7m =7
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No IR =T R T EH HXR | BERE
(MW)
1 | Ayutthaya Ayutthaya PAO T. Maha Phram 1 5
A. Bang Ban
Nakhonloung Subdistrict T. Bang Rakam 1 8
Municipality A. Nakhon Luang
T. Nong Khainam 1 8
A. Nong Khae Saraburi
2 | Nonthaburi Nonthaburi PAO (2) Moo 2 T. Khlong Khwang 1 8
A. Sai Noi
Nonthaburi PAO (3) Moo 8 T. Khlong Khwang 1 5
A. Sai Noi
3 | Rayong Rayong PAO Moo 3 T. Nam Khok 1 8
A. Mueang
4 | Nong Khai Nong Khai PAO T. Phon Sawang A.Mueang 1 6
5 | Krabi Krabi Town Municipality T. Sai Thai/ T. Thap Prik 1 4.4
A. Mueang
6 | Tak Mae Sod Subdistrict T. Maepa A. Mae Sot 1 55
Municipality
7 | Udon Thani | Udon Thani City T. Nong Na Kham A, 1 8
Municipality Mueang
8 | Bangkok Nong Khaem Waste 45 Phutthamonthon Sai 3 1 3
Disposal Center Nong Khaem, Bangkok
On nut Waste Disposal Soi On nut 86, On nut, Prawet, 1 3

Center

Bangkok

LT RNF—BHEERBART DX K BOBIFMFEA 7 ¥ 2 — L (FHAERET KL F—)
XL, X 3-6 DiEY TH B,
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Plans for purchasing renewable energy

2560 2561
Jan-Mzr Apr-han Jul-Ssp Oict-Diec Jan-Mar
i FPA
_ G 100 WOW Arnnomca Announcement of the raffle Armommeed the selection
Cooperative 119 MW - = COD Deac 61
Natical By Polioy 28 Apr 23 han 3 Mow 2 Mar
Caonmeil Rezolution
22 Ocx 57
13 Aug 58
13 May 60 Announcs Amoumncer Qualification  Ammomced the selection PPA
S e . - . .
COD Fun 62
Mational Enargy Policy 28 Apr 3 Aus 14 Bep 12Jan
Conmeil Resolution
15Dec2?
R 1 Dec. 59 announced
atibEe il 23 Feb 6 amnemeement postponed
i,':‘l:lf.ﬂ‘m
Mational Enargy Policy T8 MW COD Deec 62
Caonmeil Rezolution
15 Dec 37 Yo
AR Regulation / Notification
[ » w N  — |
1-13 Jun 300 MW SC0D 63
Drraft Regulafions
Naotices / e R e
Rules 268.36 MW SCOD 62-63

B 3-6 TR —HURIFERS - T ATAET L — RIS - A B

BERO@Y . & A EICBO T, —IREEIEY O IE A BT OFECTH V) | B b AR
BD—5 L LTIV MA TN D, —F T, 2014 FITHR 0 MLA % AL St TUAR O b B 57
72> TE TS, BIREICIRERBIORMETH Y | ERMT LOBETH Y . HIAEKD* ¥ /<
LT 4 —ThY ., MEORERE Th b, E 3-44EICH SEFOR Y AT 5 OREE —
SSONRRT B H DT Y . BEI O EIRAB OHEME & 7 % A & 35 M L 2 ERED O
W EALPR A FRITHIE L TV D,

4
.
‘

4. TR - TR

AMETIE, T =~ RANORMBILIRIXA - BEIMAE L > ¥ —IZ8B 1) DREAFEEFE,
AN NSRRI YT HIT BIRIRICIS 1T D3 A A T AL - M FEEOERE(L, WIS
FFHED JCM 8z IS L L, FELRELZIT O L RITIRFREOFEMRHE 21T > 72,

4-1 MBEEPE
(1) BEFMBEHIE R
1)
AW TR BRI B F R R L T2 FEOWBEILU TO|Y TH D,
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FETR : | Chiang Mai Waste 2 Power Co., Ltd.

FETA B | For~ AR — MR H X T
GPS : Jbf&: 18.037563  Hi#E: 98.708333
e ——

Chiang Mai
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115 kv 115 kv

v v .
Hort Substation
.2
25 MVA Tl
25 MVA
6 5 8 9 10 1 (Capacity 16.87 MW)
Import in Total

1 mw |
| {Hydro)

X 4-9 #5ESHAH HORD & FEEDER H|FIR{T

2) BEZEW
P i [ BEZE YR N\ B

MABOFAEHETH Y, HoE 24T BANTAN tHic k5 L RtHTF = o~ A N TRAET
HHE 300 FrofifiIIEzETeHE 600 M ERNOBIBEKRNOZIT AN TS EDZ LT
bHoTl,

N T
MR &
BANTAN #1:2> b4l 252 1 F 7= BB i BB RN O AR DT — 2 I Tl Y Th o7z,
X4 | Xk BEZEY)HE N R B
(t/d) | &
C1 Z1 1997.03.01-2002.06.01 (1,918 H) 250 421,960
C2 73 2002.06.02-2004.10.01 (852) 300 255,600
C3 73 2006.04.02-2007.06.01 (350) 425 148,750
C4 72 2007.06.02-2008.10.01 (426) 487 207,462
C5 74 2008.10.07-2009.11.15 (409) 450 184,050
Co6 74 2009.11.16-2011.02.17 (458) 500 229,000
C7 74 2011.02.18-2011.07.31 (163) 500 81,500
C8 72 2011.08.01-2012.05.31 (304) 500 152,000
C9 74 2012.06.01-2012.10.31 (152) 500 76,000
C10 73 2012.01.01-2013.07.15 (256) 550 140,800
Cl1 76 2013.07.16-2013.12.18 (155) 600 93,000
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C12 Z4 2013.12.19-2014.07.31 (224) 600 134,400
C13 74 2014.08.01-2014.12.31 (153) 600 91,800
2015.01.01- 600
B 2,216,322
TIE
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Z1, 73, Z5 X CINERA 1 RERE L, RNEREZ#ERND 16m FTTr—AA4—HEZFHHL
THRH. FEIREISHE BN T-EED 2 —RRIRE LT,

4-10 HORD #F M - BNXE & Vv TANES
SIHTTE H

Z1, 73, 75 FWERTIE Lle — R L <IRE LIz BT WaTEZ# iR LK 200 % o
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77
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Hot Landfill in 2558 (% wiw)
The physical composition of solid waste " " N
Pit Z1 Pit Z3 Pit 75 Average
(18 Year) (3, 13 Year) (2, 6 Year) (8.4 Year)
Waste food, Leaves 0.33 0.29 0.00 0.21
Wood (wooden crate, twigs) 331 1.36 198 Vi
Paper 2.30 0.39 0.00 0.90
Plastic 2515 34.55 58.46 39.39
Tire 0.34 211 231 1.59
Fabric 5.11 5.98 292 4.67
[ eather waste 0.00 0.00 0.00 0.00
Other (sanitary napkin, Diapers 14.89 1.52 0.00 547
Include burnable parts. 51.44 46.21 65.67 54.44
Glass 1.01 0.21 0.00 0.41
metal 0.19 0.71 2.06 0.99
Hazardous waste 0.09 0.00 0.00 0.03
Other (Have size <30 mm.) 4727 52.87 3227 44 14
Include unburnable parts. 48.55 53.79 3433 45.56
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4,256kcal/kg  (IRArFEEVE 7K 0%)
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(1) EmE
E5 E{H(THB) HME /\EH(THB1,000)
1| Fob v 74 —f% £00.-/t 15,887.5ton 9,526.5
Wiang Fang™ 400.-/t 4,197.5ton 1,679.0
WiangSAC 0./t 1,825.0ton 0.0
2 | UHo 2T IR 10,000.-/t 2,190.0ton 21,900.0
3 |EFS - UHA s LEREE 3,000.-/t 1,145.0ten 3,435.0
4 | RDFERTEZ Fresh 1,500.-/t 3,335.0ton 5,002.5
5 | 3vlA R 1,500.-/t 1,825.0ton 2,737.5
£t 44,279,5
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EZ5 Em(THB) HE /J\EF(THBL,000)

1 | Wiang Fang i EEE —# 100.-/t 21,910.0ton 2,191.0
2 | leEEE 250,000.-/5 1 260.0
3 | AR EEL - F¢E 15,000.-/ B/ A 2 x124° B 360.0
FE5 7,500.-/ B/ A 70Ax124H £,300.0
4 | kEXHE 100,000.-/ 8 1248 1,200.0
5 | RDFi “EEE 800, -/t 4,480ton 2,688.0

§ | WEEE - EE - RTREE fEEF
&t 1%.386.8

5. XRETEED ICM BRERIT/R DR

APETHR LT 2 2TRROFEIHED JCM Bl i 2 8E L MRV HFikimic oW\ ToHE

ZU T OVt 72,

JCM FEBRERITER LT, EESEEBMMA SN T 27 U — g A ) = X 5 (CDM)
IRDERINZIR, SIS Z EDZV, Lo T RDF BEHFFED JCM FERGRAE MG 510
BRLTH, AR COM 2 EoERZ 2], 5I+5Z & & Lz, £9 CDM TiE, JEHAREE
(LT D 15 OFWIZXGNI LTS, 20 BT, AR SRV TIRH 19 2pE¥EE Y #— 10-13
Z e - PR & KRB L T D,

COMizBiF52®7 o1 2a—7

Energy Demand

Construction

Transport

Energy Distribution

Chemical Industry

Manufacturing Industries

Energy Industries (Renewable / Non-Renewable Sources)

1 CDM-ACCR-06
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Mining/Mineral production

Metal production

Fugitive emission from fuels (solid, oil and gas)

Fugitive emission from production and consumption of halocarbons and Sulphur hexafluoride
Solvent Use

Waste Handling & Disposal

Afforestation and reforestation

Agriculture

it UNFCCC 7 =7 A k

— )7 CEBESEE LA KA 2014 FI2HIfT L CT5 CDM Fikiait+<ix, 1-3 2= x/LX
— A5 FDMENISHHEIZLTEY, 1-3 TR ALX—I2oWTITZLLTICRE#HT 58 . HIZ
LBONFEN DS L TV D,

HEIZ L DXL

Electricity generation & supply
Energy for industries
Energy for transport

Energy for households and buildings

HITETEENC & 2 X5

Displacement of more GHG intensive output
Renewable Energy

Low Carbon Electricity

Energy Efficiency

Fuel and Feedstock switch

F724-15 12OV THFERRICEL Ol Y K3 %21T-> T\ 5,

Displacement of more GHG intensive output
Renewable Energy

Energy Efficiency

GHG destruction

GHG emission avoidance

Fuel Switch

GHG removal by sinks
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AMO0014 Natural Gas Package Cogeneration

AMO0048 New cogeneration project activities supplying electricity and heat to multiple
customers

AMO0049 Methodology for gas based generation in an industry activity

AMO0061 Methodology for rehabilitation and/or energy improvement in existing power
plant

AMO0062 Energy efficiency improvement of a power plant through retrofitting turbines

AMO0076 Methodology for implementation of fossil fuel trigeneration in existing

industrial facilities

AMO0084 Installation of cogeneration system supplying electricity and chilled water to

new and existing customers

AMO0102 Greenfield cogeneration facility supplying electricity and steam to a greenfield
industrial customer and exporting excess electricity to a grid and/or project
customer(s)

AMO0107 New natural gas based cogeneration plant

ACMO0006 Electricity and heat generation from biomass

ACMO0013 Construction and generation of new grid connected fossil fuel fired plants using

a less GHG intensive technology

ACMO0018 Electricity generation from biomass residues in power only plants
AMS-IL.B Supply side energy efficiency improvement — generation
AMS-II.H Energy efficiency measures through centralization of utility provisions of an

industrial facility

AMS-III.AL Conversion from single cycle to combined cycle power generation

£ 52 BEEEMILD B\ LEFET 7 F—TRIFICAET D ik
Ji it W T iEmA « SRR &)
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AMS-IILA]J Recovery and recycle of material from solid waste

AMS-III.BA Recovery and recycle of material from E-waste
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connected fossil fuel fired plants using a less GHG intensive technology ({bA#RE 2 FIH T 5
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K -3 0.035 0.03-0.035
HRE Sy i Zoft(FER A 0.17 0.15-2.0
=), B =
. BE - BREIEE
=3
Ukay. . des JEFR, V5K, 15T 0.4 0.17-0.7
HR= I 0.17 0.15-0.2
Tij2 PR TR X5y (BT - il T )
F7 4L ME i
o R A+ kHE 10 8-12
K - B 20 14-23
HARR HE 3 i Zoft(FER MG 4 3-5
=), B =
RN /N e
=3
S5y fgk JEFR, V5K, 15T 2 1-4
PN I 4 3-5

(2) EEf
V77 Lo AR BRET RIS S E . FEY A PO RGITES SHEME, JIETHEM
ZHWTERMILZAT D,

Tnvxs MEHEIE, ERRTREETT O FRAEEICESSFIEZIT 9, SRR TIEE SO
FTvarNhdicdh, BRIV IAB T LB TRET DL & LT,

PRI R, V77 Lo ABRN BN S T e Y =7 MEHEA A LEET 2,

6. RE+EML TR FEOFHATRRRER~DHEBR

6-1 R +2ft
AR GBI 2 I PEAEBRI AR EHFE TH 5, BV TH D BRIk O & MRy
HEREDS URZHEDMARNE L7200 Z D Pk, BEREINA, BEAFEZGORERENTD

10 S 20 FEELA L, AEfIRE/K AL 1,000 mmPl |
7S 20 FERA L, AERIEK A 1,000 mmPL b
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DY A DEREIIEAEIC SO S LUT Ol b i L7z,

(1) Pt e

1G4 F8 AR CERERI) X 53 PRIEIRE

SRS VAR S /NI 7/ = W =¥ 511 RN =320
(TSP)(mg/m3) (NSA F~ A THE, T OM - BRED

fit 25 k9 (SO ) (ppm) <60
2 Z M (NOL) (ppm) =200
— {5 (ppm) I <690
fitft.7k 3 (ppm) =80
Hiftk# (mg/m3) <160
7 v FE 2 (mg/m3) =16
t #(mg/m3) <16
#i(mg/m3) <24
#A (mg/m3) =24
1#i5% (mg/m3) <24
K #(mg/m3) <2.4

WERME25C, 1 xE, T

(2) PEKHEE

PEARFEAE TR B 03 — AT N 2 HEE DK B s TR DB AR E L TV D, LU — A1l

W NCREEH AR~ DO PR EEEZ £ L0 D,

HH Pk
— i) REREFIZK
Ph 5.5-9.0 6.5-8.5
TDS <3,000mg/1 1,300mg/!
SS <50mg/1 30mg/1
7Kk <40°C <40°C
(=R ) ZANFFRFAN | AT PN
fit bk 3 (HoS) <1.0mg/1 <1.0mg/1
7 At (HCN) <0.2mg/1 <0.2mg/1
e <5.0mg/1 <5.0mg/1
ARIVLT VT E R <1.0mg/1 <1.0mg/1
7 x ) =18 <1.0mg/1 <1.0mg/1
lid e <1.0mg/1 <1.0mg/1

18 BEMH K~ OPEHEEEIC 1T 7 VY — B E %
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=28 AR A
BOD <20.0mg/1 <20.0mg/1
v E— L2 3 (TKN) <100.0mg/1
COD <120.0mg/1
M43 (Zn) <5.0mg/1 <5.0mg/1
27 11 L (Cr3) <0.25mg/1 <0.3mg/1
71 I(Crét) <0.75mg/1
b #(As) <0.25mg/1 <0.25mg/1
#i(Cu) <2.0mg/1 <1.0mg/1
7k$R(Hg) <0.005mg/1 <0.005mg/1
HRI=7A <0.03mg/1 <0.03mg/1
L =1 A (Se) <0.02mg/1 <0.02mg/1
XU 7 4 (Ba) <1.0mg/1 <1.0mg/1
& (Pb) <0.2mg/1 <0.1mg/1
= /)L (N1i) <1.0mg/1 <0.2mg/1
~ 7 %7 A (Mn) <5.0mg/1 <0.5mg/1
T E - AHE
=L - A
(3) B ALuE(TH)
1) mKREEEE <115dB
2) 1 Rdiz v OEZER GO R REEEEITLLT OE
PRERERI R e K% i (dB) LR A KEEE#(dB)

>12 87 <2 100

<8 90 <11/2 102

<6 92 <1 105

<4 95 <1/2 110

<3 97 <1/4 115

AL, ERE—MARREAECHY | FETIC L > UFTHIRER L i T, LV @V B
WEDNETFAEZ Iy FTHZEICLVARBEFREREL TN HDOLH 5, KEREAMEIN & HEiff~0
EHEMEIXAARBEOET 2EDELUINTOEBIN S THDL Z LD, 4%, MERELEOELE
25 BT, ARBRBEAMBM OW LA D720,

6-2 ¥t PIRE/2 BAZSE~ DRI
(5] B EAH 0D D A R T [ 7 J8 it 1 AL B 0D SRR
PER9 28 . AR METIEREGFRE L RIS ERDO T A 7 27 A VOZAUICHENERTT = 2
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Project for

Waste Management in Chiang Mai Province
Under city-city cooperation between Chiang Mai province & city of Kitakyushu

1% Seminar in Chiang Mai
August 23, 2017

By Pakawan Sansee
Natural Resources & Environment Bureau
Chiang Mai Provincial Office

Content

1. Progress on the Project Implementation

2. Knowledge Sharing

1) Waste Management in Japan
(Frameworks & Roles of Local Authorities)

2) Kitakyushu Model for Waste Management

3. Comparison between Waste Management in Japan and that of Thai
(National Level / Provincial Level and City & Village Level)

4. Discussion on how Chiang Mai Provincial Office work for

5. Proposal from Japanese Team I
6. Working Schedule




1. Progress of the Project (1) Milestones

May * May 16 : Kick off Meeting held at the Ministry of Environment, Japan (Tokyo)
] * June 28-July 1 : Kick off & first meeting in Thailand
une - Official Meeting between Provincial Office & City of Kitakyushu
- Official Meeting among Provincial Office, Municipalities & Kitakyushu Data & Information
Jul - Tour to Waste Management related sites Collection
& Aug » July 24-28 : 15t JCM Workshop in Japan (Kitakyushu & Kawasaki)
—
N Se * August 21-26 Japanese Study Team 2" Visit Chiang Mai
P * August 23 : 15 Seminar for Integrated Waste Management in Chiang Mai
Oct
Nov
Dec
6 Jan Reporting & Assessment
=
' Feb 3

1. Progress of the Project (2) Conclusion of the 15t General Meeting

1. Joint Presentation done by City of Kitakyushu & Natural Resources & Environment Bureau, Chiang Mai Provincial Office was approved
by the Governor

2. Basic Concept of the Study is as follows;

Target 1) Municipal Solid Waste (3RS + Appropriate Processing + Disposal)
2) Hazardous Waste (Disposal + Collection + Storage + Appropriate Processing & Disposal)
3) Infectious Waste (ditto)

Process 1) To update data & information

2) To analyze data & information above 1) and make issues in order

3) To conduct gap analysis between target set up by and current situation

4) To draw blue print for integrated waste management

5) To prioritized projects and/or programs to be implemented in action plan (for next year)

6) To consider project implementation under JCM

7) To share data, information & knowledge among stakeholders in the province, including organizing seminars

Output 1) Blue print for integrate waste management plan with action plan including projects proposal

3. Chiang Mai Provincial Office regards the project as external resource for waste management project for the province and link the project
with provincial committee for waste management.

4. Blue print for integrated waste management with action plan will be considered as a part of Master Plan for Waste Management for the
Province

5. Both Chiang Mai Provincial Office and City of Kitakyushu evaluate output of the project implemented in 2017-2018 and decide whether

both parties will extend the project or not (including signing a MoU and/or LOI) .




2. Workflow for the Project

‘. Chiang Mai Provincial Office @ :": 71, ')‘H l_'ﬁ
o CITY OF KITAKYUSHU
(1) FIELD & CATEGORY
® ECO TOWN
® Kitakyushu Model
(2) TARGET(S) / (Waste Management)
PRESENT SITUATION ® Waste Processing &
. 1) National / Disposal Technologies
Provincial Level (5} ANAEVSIS
| for
.............................. GAP 1) How much ?
.. 2) Where (at which cities &/or villages) ?
i 2) Present Level (cities & ) ( ges)
. ) 3) Why ?
villages in average)
} |
(4) DATA ANALYSIS & CLASSIFICATION
1) Issues & Challenges by type & categories
2) Issues & Challenges by cities & villages
3) Activities in past and outcome including reasons for success & un-success Technical Support
1 (1) Knowledge Sharing
(2) Consultation
(5) Blue Print for Integrated Waste Management Plan in Chiang Mai < -

1. Progress of the Project (3) Updating Waste Management in Chiang Mai Province

- Data & Information Sources...Publications -

Level Publications

National 1) Road Map for Solid & Hazardous Waste Management (2558-2562)

2) Master Plan for

3) National Waste Management Plan (2016-2021)

Province 1) Solid & Hazardous Waste Management Plan for Chiang Mai Province (2558-2562)

2) Development Plan for Chiang Mai Province (2561-2564)
3) Unauthorized Data provided by local authorities in Chiang Mai Province in 2560

City & Village | 1) Development Plan

Wide Area Processing Plan (DOLA/MOI) Data & Information available is correct ?
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1. Progress of the Project (4) Latest Targets set up in Waste Management Sector in Chiang Mai Province

- Current Situation of Waste Management in Chiang Mai -

o s No of Local 210 (149/61)
Asee wik Amoses of meste colected foc Imgriparly Administration
uncnbyLlocal |——+ pmemsdzte o] procos mior “}-'“‘ ™ ﬁ‘:;!.mr
1 2 ae mea ty 0230 Bhent el y Amount of MSW 605,351.16 tly
¥
Amount of waste utilized 191,911.28 tly
&/or recycled (31.7%)
ARV 97 vt Boputy A fMSW ly  253,001.41 ty (41.8%
Componted mount O properly ,001.41 t/y (41.8%)
™| 0166 miltent 0393 milioe t ey disposed (including 456.25t/y of
y y MSW recycled)
‘l_.-wg & l.-;am wase
b e Amount of MSW 160,894.72 tly (26.6%)
improperly disposed
Amoost of wnite Usilized ecmarned
L) Sone. SHstmas | pepem ‘,“"" Amount of old MSW 42,978.96 tons
. 3
of No of Disposal Sites
wlinend 0152
madioaty ! Ml
™ -
. A e
L d 1 0000 milent
0.15) milkont -
Aot of wuste r
wlazd
Soldmilbooty
Area u‘n: MK-:
parvicess by ol F -
Local Authority ET
€l 0120 milliva ty
Azt el mu
izgrepery
005 millisa ty
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1. Progress of the Project (5) Targets consider to be newly set up in Waste Management Sector in Chiang Mai Province

- Targets for waste management set up by the Central Government -

National Solid Waste Management Plan (2016-2021)

Presented by Pollution Control Department & Approved by the Cabinet on May 3™, 2016 wmmeesin

More than 75% (by 2021)
Framework

Encourage citizens, including children, and the M S008 (. 2028
private sector to reduce waste at the source by
following the 3Rs concept (Reduce, Reuse,
Recycle)

100 % (by 2019)

6.Local governmen
organizations have
systems for waste
separation at the

source (households)

Establish proper disposal methods for municipal (3,889 LGO)
solid waste and household hazardous waste by
using centralized facilities for clusters of
municipalities emphasizing waste utilization and
waste to energy methods

2.All accumulated
waste are disposed
properly (30.5 mil.

tonnes)

More than 30% (by 2021)
All relevant sectors participate in the 100 % (by 2020)

management of solid and hazardous waste

100 % (by 2020)




1. Progress of the Project (4) Gaps between Targets and current situation

- Challenges in Waste Management in Chiang Mai Province
» The increase of remaining solid waste.
» Remaining solid waste and solid waste disposal site in forest.
» Local people protest against solid waste management facility.
> Illegal dumping.
» Inefficient solid waste management database.
» Inefficient waste segregation at the source .

» Insufficient collected station of hazarded waste.

2. Knowledge Sharing... Waste Management in Japan (1)

Laws

(1) Basic Environment Act,

(2) Basic Act on Establishing a Sound Material Cycle Society,
(3) Waste Management & Public Cleansing Act

* Principal Law for Waste Management in Japan
* Waste Disposal at Waste Generating Points

* Waste Storage

* Collection & Transportation

* Intermediate Processing

* Final Disposal

* Recycle

(4) Recycle Promotion Acts
Containers & Packaging Waste,
* E-Waste (A/C, TV, Refrigerator, Washing Machine, Small Electric Appliances)
e C&D Waste,
*  Food Waste &
+ ELV 10




2. Knowledge Sharing... Waste Management in Japan (2)

- Constitution of Waste Management & Cleansing Act -

Responsibility
Objective Definition & Classification of Waste Nationfl Policy
Waste Management Plan (Local Authorities) Provincial Waste Management Plan

Promotion on 3Rs Promotion on Appropriate Processing & Disposal

3Rs Plan by Waste Generators

Processing & Disposal Plan by Waste Generators
3Rs promotional committee

Certification for “Recycle & Wide Area Processing”

Waste Processing Center
Information Center

Industrial Waste Management Center
Manifest System for Industrial Waste
Fund for Operation & Maintenance

Waste Processors Intermediate & Disposal Facilities

® Standard for Subcontract ® Standard for licensing ® Standard for licensing

® Standard for Storage (Disqualification, Capability, (Disqualification, Capability,
® Standard for Processing Standard for Facilities) Standard for Facilities)

® Standard for facilities ® Prohibition on lending license ® Prohibition on lending license
® Standard for maintenance

® Standard for demolition

Supervision Penalties H

2. Knowledge Sharing... Waste Management in Japan (3)

- Roles & Functions for Government Authorities in Different Level -

Level Roles & Functions

National * Basic Policy & Planning at National Level

* Gathering Information & Technology Development

+ Standard for Processing, Facilities & Subcontracting

* Monitoring on Waste Export & Approval on Waste Import

Province * Approval for General Waste Processing Facilities
» Supervision on General Waste Processing Facilities (Reporting, Inspection, Orders for improvement &
implementation

City & Village |+ Enactment of General Waste Management Plan

* Responsible for General Waste Processing & Disposal

* Observance for Processing Standard

* Observance for Subcontracting Standard

* Approval for General Waste Processors based on their observance on processing standard

» Supervision on General Waste Processors (Reporting, Inspection, Orders for improvement &
implementation

12




2. Knowledge Sharing... Waste Management in Japan (4)

- Correlation among plans set by different Authorities in Japan (How about in Thailand ???)

National General Plan —————4 Basic Concept

@ Concept for Area Development
General Plan for Provi @ Principal Policies and Direction to realize the concept
clicral Hidil {0 TTOVINCE @ Approval from city & village council required

—=@ Basic Plan

General Plan for City & Village  Long Term Plan
@ Identify & list issues in each field in administration the area
Basic Concept C € “Basic Plan for General Waste Management” which include “Plan for

Establishment a Sound Material Cycle Society for the Area” and “Plan for
Separated Waste Collection” shall be prepared in consistency with Basic
Concept

—¢ General Implementation Plan

Basic Plan c € Medium or Short Term Plan

€ With budgetary endorsement

@ To be revised every year in order to maintain flexibility & Feasibility

@ “Development Plan for General Waste Processing Facilities” shall be
prepared in consistency with General Implementation Plan and “Plan for
Establishment a Sound Material Cycle Society for the Area”

General Implementation Plan @

13

2. Knowledge Sharing... Waste Management in Japan (5)

“Basic Plan for General Waste Management”

PROVISION in Waste Management & Cleansing Act
[ ARTICLE NO. 6 ]

@ Local Authorities (city & village level) shall prepare “Basic Plan for General Waste Management”

@ “Basic Plan for General Waste Management” shall contain following subjects;
(1) Estimated Amount of General waste to be generated and processed in the Area,
(2) Measures to reduce amount of General Waste generated in the Area
(3) Types & categories of waste for separate disposal and collection
(4) Standard for Appropriate Waste Processing & Waste Processors
(5) Establishment of Waste Processing Facilities
(6) Others in related to General Waste Processing

@ “Basic Plan for General Waste Management” shall maintain consistency with “Basic Concept” which is
prescribed by Article 2-4 in the Act for Local Authorities

€ “Basic Plan for General Waste Management” shall be harmonized with those drawn by neighboring local
authorities

@ Local Authorities shall notify revisions / modifications, if any in published “Basic Plan for General Waste
without delay.

2

14




GUIDELINE by the Ministry of Social Welfare (Environment)

CHAPTER 1. Draw up “Basic Plan for General Waste Management”

1. General Waste Management Plan is consist of two plans, i.e.
(1) “Basic Plan for General Waste Management” which is a basic plan for long term covering 10-15 years to be renewed every 5
years or whenever there are any significant changes in premises adopted in planning. And
(2) “General Implementation Plan” which is an annual plan for General Waste Management covering 3Rs, Waste Collection &
Transportation, Processing and Disposal.
2. Local Authorities are requested to check & access the targets and achievement in waste management when they renew Basic Plan
3. Local Authorities, especially those who participate in wide area management, are requested to draw Basic Plan in harmonization with other
local authorities.
4. Preparation of general data & information related to general waste (as per list shown in next page)

CHAPTER 2. Content of “Basic Plan for General Waste Management”

1. “Basic Plan for General Waste Management” shall contain following subjects;
(1) Estimated Amount of General waste to be generated and processed in the Area,
(2) Measures to reduce amount of General Waste generated in the Area
(3) Types & categories of waste for separate disposal and collection
(4) Standard for Appropriate Waste Processing & Waste Processors
(5) Establishment of Waste Processing Facilities
(6) Others in related to General Waste Processing

CHAPTER 3. Correlation with Basic Concept
CHAPTER 4. Correlation with Basic Plan drew by other Local Authorities 15

2. Knowledge Sharing... Waste Management in Japan (7)

Reference (1) Preparation of general data & information related to general waste

(1) Basic Information (2) Amount & Characteristic of waste (3) 3Rs related activities

1) Population & Distribution 1) Amount of waste generated by type 1) Separate disposal & collection of waste

2) Town & Villages (including oversize garbage and 2) Resource recovery from oversize garbage

3) Industries hazardous waste) 3) Group collection by communities

4) Land Utilization 2) Characteristic of waste (including 4) Resource recovery by private sector

5) Plans (e.g. Development Plans) composition & calorific value) 5) Composting

(4) Waste Management Date & information for waste collection, transportation, processing & final disposal for at least
past 5 years

(5) Organization for waste management Organization, Operation system, budget and cost & expenses for waste management covering
collection, transportation, processing & final disposal

(6) Technologies Technologies for waste processing

(7) Neighboring local authorities Policy, Direction & outline of projects in the field of waste management, which neighboring
local authorities enacted or going to enact

(8) Laws, Regulations and Ordinances Laws, Regulations and Ordinances applicable for waste processing facilities to be established in

applicable for the area the area.

16




2. Knowledge Sharing... Waste Management in Japan (8)

Reference (2) Contents of “Basic Plan”

(1) Amount of waste to be generated in the area shall be estimated by taking following factors into consideration
1) population transition,
2) impact by 3Rs & group collection by communities,
3) self processing by waste generators
4) flow in from & flow out to neighboring local authorities, if any,
5) development plan (commercial & residential area)
6) Tourist
(2) Classification of waste
1) by source of generation, i.e. domestic, commercial, others (offices & factories)
2) by collection & transport, i.e, by local authority, by subcontractor(s) or by waste generator(s)

Amount of Waste Amount of Amount of
. Group
waste to be | Reduction at . waste to be waste to be
Collection
generated source(s) collected processed
= 0= Local Authori
g . Households Al -A2 -A3 —> A4 ° Y| _
£ 3 (A1-A2-A3) S Sub Contractors A5=
E E 2 »  (A4+B4-
i - aste Generators
S Commercial & Bl B2 , B3 N B4 = F1+F2)
Others (B1-B2-B3) Self Processing
Flow Out Flow In
(F1) (F2)

Neighbouring Local Authority |,

2. Knowledge Sharing... Wide Area Processing in Japan (8)

Reference (3) Contents of “Wide Area Processing Plan”

@ Planned by Provincial Office Level

@ By Notification for Wide Area Processing Plan issued by the Ministry of Health in 1997
[ Objectives]

1. Countermeasure for Dioxin emission reduction

Advanced Treatment of Bottom Ash

Promotion of Material Recycle

Promotion of Thermal Recycle

Securement of final disposal sites (landfill)

Cost Reduction in Public Works

Contents]

Duration: 10 years

Cluster

Facility Development Plan for each cluster

Amount of Dioxin emitting & to be emitted in future (estimation)

Waste Management in transitional period

Utilization plan for RDF, if any

Others (Transportation of waste & RDF, Amount of material to be recycled (present — plan), Amount of Power
generated (present — plan), Waste Separation & Segregation in each cluster

8. Assessment method for wide area processing plan

Nk WD =R WD




3. Proposal for Integrated Waste Management [

1. Basic Concept r— 2. Policy & Direction

3. Planning / Targets

1. Initial Set Up
2. Adjustment

3. Renew (Continuous Year)

7. Assessment o 4. Assessment
After-implementation Before-implementation
i v

6. Implementation < 5. Strategy & Action Plan

19

3. Proposal for Integrated Waste Management

THEME I PLANNING

DESCRIPTION “PLANNING?” is the First Step for Appropriate Waste Management, if it is, how Chiang Mai
provincial office enhance planning by Local Authorities in the province

REFERENCE 1) Waste Management Plan (city & village level) in Thailand

2) Waste Management Plan (city & village level) in oversea (Japan)
3) Current Situation in Chiang Mai province

CONSIDERATION 1) How Chiang Mai provincial office enhance local authorities in planning for waste
management?

2) What are the expecting achievement from activities to be selected in 1) above?

3) Which kind of resources Chiang Mai provincial office needs for implementation 1)
above?

4) Whether Chiang Mai provincial office enable to allocate resources required in 3) above to
the project?

5) Whether Chiang Mai provincial office requires external support from any parties or not?

PROCEDURE 1) Literature Survey + Technical Support from City of Kitakyushu

2) Questionnaire Survey to local authorities in the province
3) Summarization of questionnaire 2) above and assessment

PROPOSED ACTIVITIES | 1) Capacity Building for local authorities

2) Introduction of Successful Models in Thailand to local authorities in the province

3) Develop a format & guideline for local authorities in the province

3) Support for parts of planning such as (6), (7) & (8) by provincial office, if necessary




3. Proposal for Integrated Waste Management

Contents in Basic Plan L/As Province Remarks
(1) | Basic Information v Chiang Mai Provincial Office with support from
) | Amount & Characteristic of waste v central government and external source, conduct
capacity building for local authorities in the
(3) | 3Rs related activities v province as well as develop a format for “Basic
(4) | Waste Management v Plan for Waste Management (Chiang Mai —
— Kitakyushu Model)
(5) | Organization for waste management v
(6) | Technologies v Chiang Mai Provincial Office in connection with
(7) | Neighboring local authorities central government, local authorities in the area
and external source update information to be
(8) | Laws, Regulations and Ordinances applicable for the area v provided to local authorities in city & village level
. . . . P 9
Consideration for introduction of “Kitakyushu Model Chiang Mai
l l l Provincial Office
Amount of Waste o Amount of Amount of v
waste to be | Reduction at Cull:cut?un waste to be waste to be
generated source(s) collected v processed Central Government
= Local Authority
g Households Al a2 | o A %3
g (a1-a2-a3) BESE < A5= {ﬁ\
E _% 1?;" ub Contractors (a4-B4- a
@ Commercial & Bd= = Waste Generators F1+F2) —— |
2 - = - aumunuuR R
X Ot = - o ®18283) [ i-é Self Processing ‘JCM T
— I - External Resource
I0OW
- = @®ILn!
Neighbouring Local Authority SRV B R A L

3. Proposal for Integrated Waste Management

Central Government Chiang Mai Province

@

@ Provincial Waste Management Committee
R @ Sub Committee (Proposed to be established for the project)
- Communication with Local Authorities in the Province & External
- Capacity Building & Guideline Preparation
- Operation of Information Center
- Data Collection (Waste Management in the Area) & Analysis
- Promotion of 3Rs, Appropriate Processing & Wide Area Processing

Chiang Mai Provincial Office

" - Research for Technologies / Know-How in Waste Management
(1) Support for Preparation of Basic Plan (1) Consultation
A 4 (Capacity Building / Guideline & (2) Data & Information sharing

Data & Information)
(2) Guide & Supervise Waste Management

jl: j.l, m l—_ﬁ as per guidance of central government
@ (3) Coordinate & Promote 3Rs, Appropriate

CITY OF KITAKYUSHU . . .
Waste Processing & Wide Area processing

External Resource

Local Authorities in the Area




+++ Preparation of Questionnaire to be distributed to & collected from Local Authorities in Province

(Points to Check e.g.)

® How many local authorities in city & village level

1) understand as for current situation of waste management exactly ?

2) understand targets set up by both central government & provincial office ?

3) set up their targets in waste management ?

4) set up target in consistency with those set up by both or either by central government & local government ?
5) Any other targets which are not mandated by the central government or provincial office ?
6) drew & published their development plan ?

7) put those target into their development plan ?

8) drew & published waste management plan ?

9) Put target(s) set up in waste management plan ?

23

4. Schedule (1)

DATE SCHEDULE

2017/08/23 15t Seminar for Integrated Waste Management in Chiang Mai

- At Chiang Mai Grandview Hotel

- 08:30-16:00

- Expecting 200 participants

- Hosted by The Governor with Chiang Mai Natural Resource & Environmental Bureau

- Director General from Pollution Control Department will participate as representative of MONRE and
give a lecture as for Waste Management in Thailand

- Introduction of (1) Project, (2) Waste Management in Chiang Mai, (3) Kitakyushu & its waste
management, (4) Technologies and (5) JCM by lecturers including those from Japanese Study Team

2017/08/24 Sites visit (site with possibility & potentiality to introduce anaerobic fermentation)
- Intakin SAO

- Wiang Fang SAO

2017/08/25 Ditto

- To be confirmed




1. Progress of the Project (1) Milestones

May Data & Information
! Collection
June
* Sep 01 : Progress Report Meeting held at the Ministry of Environment, Japan (Tokyo)
Jul
* Nov 6-21 COP23 Bonn, Germany (only the case being invited)
& Aug
— * Dec :2" Seminar workshop for the project (Chiang Mai)
o . .
N 31 Official Meeting
Sep
. * Jan :2nd JCM Workshop in Japan (Kitakyushu & Tokyo)
ct
* Jan :High Level Meeting (only the being invited)
Nov v
* Feb : Final Meeting for the Project Reporting & Assessment
Dec
N Jan
—
N
Feb 25
THANK YOU
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Kitakyushu model for Waste
management

Kitakyushu Asian Center
for Low Carbon Society,
City of Kiakyushu

City located near to other Asian nations, rich in nature,

and developed as a manufacturing area

Rich nature and branded food materials

Ouma Bamboo Shoots Kanmon Straits Kokura Beef
Octopus

B Kitakyushu City Buzen-Sea Oysters Wakamatsu

N
Population: 977,000 (2010) Area: 487.88 Km? Kitakyushu City Special Tomatoes
GDP: 3,430 billion yen (2010)

|

Nippon Steel Yaskawa Electric Mitsubishi Chemical Toyota Motor Corporation - Mitsubishi Materials

Corporation Corporation TOTO Lid. Corporation Nissan Motor Co., Ltd. Corporation

Major companies in Kitakyushu area




Regional resources

(Experience with overcoming pollution problems) (1)

Kitakyushu City
with recovered environments

Company visit by citizens

e Citizens .,
o* ‘e
0“ .“
L] o L
. Partnership :
* R4
(R )
Government (..., ... .. ....{ Companies

Solution of pollution problems is a starting
point for international cooperation on
environmental issues.
Transferring the experience of overcoming pollution

problems so that developing nations need not repeat the
same mistake

Reinforcement of restrictions Agreement to prevent pollution
and supervision

Regional resources (Development of international

cooperation on environmental issues) (2

Partnership with other Asian nations for mutual prosperity

Received trainees: 7,453 persons from 150 nations; Dispatched specialists: 175 persons to 25 nations
Promotion of cooperation networking between Asian cities and environmental improvement projects :
67 projects

Kitakyushu Initiative Network
(62 cities in 18 nations)

o *
the A8 e
o % i,
1,:' 0 " 08 ":ﬁ‘fa e e Contribution to environmental improvements
i :"“ﬁ";g@, Eee el \ 4 N in Dalian, China
s mweltaTE Lol P (Dalian City received the Global 500 Award in 2001.)
£ 3 T ny Y
i sl ‘nm g
5 Exchanged memorandum

for cooperation on eco-
town with Tianjin City
(At the Prime Minister’s
official residence)

Driving forward the waste

composting project with

Surabaya City, Indonesia
(Adopted by over 20,000 families)

4

Water supply project at Phnom Penh Air pollution survey in Mongolia




Kitakyushu Asian Center for Low Carbon Society

Kitakyushu City was selected as Eco-Model City in 2008
COZ2 reduction: -200%(50% in domestic, 150% in overseas) by 2050

based on CO2 emission in 2005

Utilization of the environmental technologies developed through the solution of pollution
problems and manufacturing processes, and the City to City network established by
international cooperation in the past

Kitakyushu Asian Center for Low Carbon Society opened in June 2010
“Changing the approach from environment cooperation to environment business”

Diverse Project Development Map

L. i 3 )
\ 1 B,Ljss'a _____\ j {—-__\\ o  Omndgovi Provmc:_zf),.é
% tja\fg“carrled out 143 - e Beiing
prOJec;s*mclose cooperation China Tonis
),"WIth 106 Japanese
B s‘compames i 57 Asian cities. Shaar e rovinos (Xian) a
_,/@' Panlpatto»\ \-.‘ Shanghai
{t \"“-._._.
o Dahej India i [ = ﬂ
o e yenmss S %
o Mumbai '. "_ dalay H%?!. . %83 é&T iwan

g berjaya

'Vl \E o
Thailan < 3
ath nﬁl’han%;mﬁ?oe @I)Fﬂ’ nila ® ?
67 Map Ta Phu ¢ oS aguna @
ayong Pray ii: ﬁ — _,;a-"' en Monorom - ~
'.Bu‘ .Phnom Pe r@ oGebu &) 62 »
s & @ r i‘ Ho€ |M|$9 "’p }
Ean L' Phlllpavao @ Palau
L]

DOBBE g o
West Nusa engga@ o=
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Visits by World Leaders

Kitakyushu’s actions are the focus of international attention

Pre;(iidii:tpci)?gPRC E SIS VTR EDE e
(Dec 2009) o Secretary General, NESDB (Oct 2013)

B4 e i T

Rayong eco-town to copy Japan lead

Photo courtesy of The Daily NNA

Bangkok Post (Oct. 25, 2013) reported that

"The Kitakyushu eco-town is a good example of
“Kitakyushu’s rich experiences in communities and factories living together in
environmental protection and harmony, while Rayong is home to many industrial

development of advanced technologies - f4ctories along the Eastern Seaboard"
deserve to be used as a model for

application in China today.” " Kitakyushu has become a clear example of
The People’s Daily (Dec 17, 2009) development by shifting from heavy to
environmental industries."

&"&5'. - . AT e

Paris, France Chicago, USA. Stockholm, Sweden Kitakyushu, Japan

3y e “Green Growth in Kitakyushu, Japan ”
issued by OECD in 2013

“Green Growth in Haiphong, Vietham ”
issued by OECD in 2017

Thanks to the support of Kitakyushu, the OECD report is being
made on ground that Haiphong City is positioned as the Green
Gross City in Asia

.--\:‘.“-“. v ~ = < -




Support for the Thailand Eco-Industrial Town Concept

Based on the Green Industry Concept, the Eco-Industrial Town Concept aims to create an eco-
friendly industrial complex in cooperation with industrial estates, local communities, DIW, and IEAT .

——>

Inter-governmental
(G-to-G)

Japan
METI, MOE

_ ~ Thailand
National Social and Economic Development Board
(NESDB)
MOl MNRE
Support

‘ Support

Department of Industrial Works (DIW)

IRPC Eco Industrial Zone (DIW)

This is the largest petrochemical complex in Southeast
Asia. It is owned by IRPC Public Company Limited, a oil
refining and petrochemical company, under the
umbrella of PTT, the largest energy company in Thailand.

Support

Signing of MoU between DIW,
IRPC and City of Kitakyushu

Industrial Estate Authority of Thailand (IEAT)

Map Ta Phut Industrial Estate Q,EAT)

An industrial estate established in 1988 with a focus on
the heavy and chemical industries, Map Ta Phut IE
received a large amount of yen-based loans from the
Overseas Economic Cooperation Fund (OECF) of Japan.
The estate is well-located near the Port of Map Ta Phut
and U Tapao International Airport.

Signing of MoU between IEAT

Support Support

Rayong PAO, Rayong City, Map Ta Phut City

Municipal Waste Management
Collaboration with industrial park and community
Energy utilization

and City of Kitakyushu

RIS e on TTeind]
o

B

Mtual consnt betweén
NESDB and City of

gi

City of Kitakyushu
(Asian Center for Low Carbon
Society)

K|tak¥ushu Model
Support tool that has systematically
arranged the know-how, experience,
and technologies acquired in
Kitakyushu’s quest to overcome
pollufion and become an
environmentally-advanced city.

Kitakyushu Eco-Town
Japan’s largest, leading resource
recycling and circulation base. About
30 recycling businesses are bein
developed or are in operation in

Town.

Kitakyushu Smart Community

Focusing on plant cogeneratjon, the
Smart Community aims to achieve
the local supply and local
consumption of energy to connect
factories and residences.

CO-

Kitakyushu

Kitakyushu — Chiang Mai Cooperation Project: Project Overview

QIAM

CITY OF KITAKYUSHU
2000 Kitakyushu Initiative Network (ESCAP)

“Set up a voluntary Target for GHG emission reduction
(-50% for the city and -150% for the Asian countries)”

2008 Selected as Environmental Model City (Green Frontier Plan)
2010 Establishment of Asia Low Carbon Center (Technical Support & Transfer)
2011 Selected as Environmental Future City (set up voluntary target on mitigation)

Kitakyushu Initiative Net waork Cities s

Letter of Intent (to be signed within 2017)

City to City Cooperation

Chiang Mai Province (General Information)

Land Area
Population(2012)
GPP

20,107km2
1,682,382

THB138,112 m

City-City Cooperation between Chiang Mai province & City of

Kitakyushu

-Recommendation on city-city cooperation by the Minister of Natural

Resources & Environment

-Kitakyushu invited province to JCM city-city workshop (2017)
- Private Sector from the city provides technical support to parties in

Chiang Mai (2015-)

GPP per capita | THBS6,211. - -Kitakyushu supported city’s 3Rs promotion in Chiang Mai (2010-)
GPP by sector Primary (18%) : K?takyushu Tece':ived'a personn.ﬂ for sﬁx mot}ths trainning (2009)
-Kitakyushu invites city to participate in seminars, workshops (2000-)
Secondary (12%)
Teriary (70%) Targeted» proj_ect in Pro_vincial Deyelopment Plan ‘
Chiang Mai province will achieve appropriate waste treatment & disposal by 2019 by 3Rs,
No of 19,098,323 efficiency improvement in waste management and appropriate treatment & disposal
Visitor(2011) Target (JCM) & Activities in the study
Cluster MSW Waste Collection & Intermediate .
Generation Transportation Treatment Disposal
1 Sansaai 803.10t/d
) ® To provide comprehensive support on Integrated Waste Management in
2 ﬁu,ang Chiang 677.00¢d the area  (support each step as waste management shown in above)
al ® To select suitable technologies (Japanese Technology with high
Saraphi 267.87t/d efficiency) for Appropriate Waste Treatment in Integrated Waste
) Management in the area
Chai Prakan 53.65¢d @ T select projects with high possibility, including WtE planned by Chiang
1 Total 1,801.00t/d Mai Wach Fo Pow;r for fcasibi?ity study including JCM registration 10
® To materialize projects and registered as JCM project




Waste treatment in Kitakyushu City

Cans & Bottles

Landfill area recycling center

Cans & Bottles __ Hiagarii >,
recycling center \\ incineration plant ¢ - \*)
] = < =3
Kougasakii L Y —ing Plgstics Jﬁ
incineration plant 2 recycling center <.:>
[ = ) /r {,
P £
V\?fi’ﬂ = f’““-.
F'r::ﬂlI
| o
Another city Il | Kitakyushu city I

Nakama city & four'towns . Population : 981,000 ¥ Shinmoaji
= Household : 432,000 { = incineration plant
Area 1 487 km2 \

Amount of waste

Kitakyushu city’s waste : 370,000 ton
Another city’s waste . 82,000 ton ﬁ

Total : 452,000 ton

4

/ Another city I

Another city I \//

ukuhashi city & Miyako town
Population : 90,000

Nougata city Amount of waste : 27,000 ton/year
Population : 60,000
Amount of waste : 17,000 ton/year 1

Many kinds of domestic waste in Kitakyushu

PET Bottles

Kitchen Garbage Others 12




W

Two times a week collection

The worker sweep the
collection point after collection

14




Waste separation and recycling system in

Kitakyushu City
| A [ ] e

Kitchen Cans  PpET Plastic News Milk  Fluorescent Button Small size
Light

Metal

Garbage &  Bottles Containers Bulky paper Carton Matorial
aterials

Battery Electrical
£ Others Bottles Waste Cardboard Y

Cooking Appliances

oil =
Bt ‘e‘:;g
ol =

2 Styrofoam
N

g L

| 2 times/week | ‘ 1 time/week | Charge for

@ @ collection
Citizens carry it to collection points 1 time/month

Door to
door
collection

| Incinerators ‘ | Separation facilities | Crushing &
U U Incineration @

| Landfill | | Recyclingcompanies| i | Recycling companies

15

Flow chart of separation in

Can &Bottle Recycling Center

Stock yard C Tearing machine ) L (Vibration separator)

,.
Unsuitable
materials

Unsuitable
materials
separation

Unsuitable
materials

—1 Compaction
- 3 machine

(_Product stock yard )H




After separation

2900°C 24hours
= operation
2= without fuel




One method of operation data disclosing

The indicator is located toward the public road.
People can get the information during 24 hours.

Disclosing data
HCI, SOx, NOx, CO, Dust (Every second measurement)
Dioxion (Two times a year measurement)

How to increase citizen’s cooperation
for 3R activity.

1. Hold many public meetings for explanation of separation and
recycling system.

2. Charge waste management fee for raising citizen’s concerning.
3. Set different price between kitchen garbage and recyclables.

XThese 2 methods are “Kitakyushu’s
Challenges”, so we can not prove
whether it will be applicable or not
in Thailand now.

However, raising citizen’s cost
consciousness for waste is
very important !!

Proper separation should be given

some incentive compared to no separation!!

45 liter

25 liter




How to reduce cost of waste treatment

Decrease collection frequency for kitchen garbage and
others and carry out new recycling system.
@ Re-zoning collection area inside city.
@ Promoting recycling system to reduce kitchen garbage.
@ Cooperating with private companies.

Until 1992 (Mix collection) After 1993 (Start re-zoning and recycling)

A-+C1 zone Monday & Thursday

A zone Monday & Thursday l,: B +C2 zone Tuesday & Friday

B zone Tuesday & Friday Kitchen garbage and others
A +C1

C zone || Wednesday & Saturday B+C2 2:2 Wednesday

— Cans and Glass bottles
(recyclable)

21

por cities for

reduction of total cost

- Cans & Bottles
Landfill area recycling center
Cans & Bottles - - .
recycling center ~ Hiagari e 7
A e b incineration plant

Kougasakii
incineration plant

angill® Plastics §
) il recycling center
] i -. / e
s > V4 g

o Shinmaoji
incineration plant

Another city Il |

Nakama city & four fowns '\;-5_
Population : 140,000 N
Amount of waste : 38,000 ton/year

Another city I

Kitakyushu city i
Population : 981,000 2
Household : 432,000

Area 1 487 km2

Amount of waste

Kitakyushu city’s waste : 370,000 ton
Another city’s waste . 82,000 ton
Total 1 452,000 ton

Y

Another city I

ukuhashi city & Miyako town
Population : 90,000
Amount of waste : 27,000 ton/year

Nougata city
Population : 60,000
Amount of waste : 17,000 ton/yeg

22




Thank you for your attention

khob khun krab!!
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High Efficiency Biogas Generation System

BAISAAIRIAY MEREH

Price Management of Japan Co., Ltd
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http://www.price-management.jp/
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@ acid electrolyte products

@ carthquake Countermeasures products
@ Science device

@ Health food

@ UV-LED products Development

@ Biogas Generating System

M

INATHAREER

Biogas Generation System

i




¥ (‘EM

APAN

Plant Type Container Type

@ 4 times by hyper—thermophilic solubilization system @ Upto 30t/day

@ Return to Methane fermentation liquor < Approximately 3 month to deliver
@ Solubilization system @ Stock and transit of Gas
©® Mid temperature Methane fermentation @ Effective in remote island, distant lands and  disasters

rice UMage,

What is Biogas Generation? 742y

Biomass—based Generation

Lumber, wood refuse , etc. corn, sugar cane, etc. garbage,
livestock excreta,
sewage sludge, etc.

Woody fuel Bio fuel Biogas
(Bio ethanol) (Methane gas)

Recycling of organic waste




Merit of Biogas Generation ﬁ)%

nmental awareness

"}

*Disposal of w nservation type

*Revenue incre power selling

Feature of PMJ Biogas Generation system PM
APAN

» 4 times as prior art
2 times as solubilization
2 times methane gas
» return of methane fermentation liquor
Realization of Rapidly methane fermentation by no dilution water
greater energy efficiency by warming liquor reduction
» solubiliztion system

Improved decomposition rate of solid matter. By reducing the number of pathogenic
microorganisms. Removal of ammonia, sand-bath

» High temperature and high concentration methane fermentation

Naturally holds the concentration of methane-producing bacteria at high concentration. Stable operation and
high decomposition rate (over 95%)




Biogas Generation Process

First

Hydrolysis

Second

Acid product

JAPAN

Third

Methane formation

Polysaccharide HH[> monosaccharide

Short-chain fatty acid

I i Acetic acid > Methane
fat Hﬂi> ia\f:cri';‘ d > Alcohl 1 Carbon dioxide
aldehyde

protein ﬂﬂi> amino ascid

hydrolysis bacteria acid-producing bacteria Methan-producing bacteria

= = =

@ @ V

Bacteria growth Bacteria growth Bacteria growth
(i ) CH3COOH—CH4+4CO02
(i ) CO2+H2—CH4

Summary of Methane fermentation system PM

rice UM

gresssessenns e J\‘Et;i?—gja)s A
: CH‘. C'C’3
o Methane FerrilentationTank
Mixing Tank ;;J:]!I;;E;'Tank C‘;};E)(&;E%ﬂ.m
R HERN =0
3 — — { )
ivestock waste
wu A
’ a—— [ ]
| MR
Fermentation residue

Sewage sludge return of methane fermentation liquor

AR EREDEE




Biogas Power Generation Facility Schematic M
APAN

Utilization of Agricultural Digestive Juice Wastewater Treatment
2 Solid-liquid Biological Decolorization/ Discharge/
compost <7 Separation Treatment Deodoriztion Drainage
PO Digestive Surplus Gas
< LIQUId <— Juice Combustion
Manure Tank/Aeration Apparatus
Mathane Fermentation Equipment T
- L S . Gas Purification
Recellvmg N Mixing N Solubilizati N Fermentati Desulfurization Gas Holder Buffer Tank
Pit Tank on Tank on Tank
Tower
60'C Heat
I Exchanger . ) .
Utilization of o Biogas Power Generation Facility
Residual Heat @
Grid G A
as Engine
interconnection |[<— g Gas Purification Gas Booster
Generator
Board
Selling Electricity .
(66kVPower Supply Selling Gas
i) (CH4 92%)

Unique technology

(Solubilization fungus culture apparatus)

It suppresses the propagation of various funguses and enables the
supply of stable solubilization fungus by using uv—led processed
water.

4525 5555004885

XEZYCEERE20cm. ZAEE30cmx30cm.
HHRELL0A/1PKG




Solubilization system

By high-temperature aerobic solubilizing bacteria, 80 °C
Perform high temperature solubilization under aerobic -
high temperature conditions

Anoxybacillus sp. MU 3 strain is a high temperature
bacterium isolated in hot spring area Production of heat-

$HEr . 5557498465
resistant protease under aerobic-high temperature condition E 4% - WO 2016/047786 Al

at 80 °C

35

30 +
| ——MU3iEHD
| e

20

solubilization rate(%)

Anoxybacillus sp. MU3
Electron micrograph of MU 3 strain and skim milk solubility

80

Time(h)

Ability of the enzyme produced by the fungus
=Molecular weight about 57,000
*Excellent heat resistance (can grow at 45~80° C)
=Wide pH range (Optimum pH is around 6)
=High proteolysis

Change in solubilization rate by
administration of solubilizing bacteria

R BRRM RS AIBEL HiR

Plant type biogas generation sisytem

Excess gas Gas balloon
combustion device HZJUN

Sand removal tank

A ol
-

ooling tank
e

Material input

Mixing tank

bk . 260266892




Container type Biogas generation system

AIR{EHE

Solubilization Tank

EF

// > \\ O\ Breaker
k& /‘\' 3

R

Fermentation tank —

< e
=,
N MEHEE
% Cooling tank
N

WEEE < >
Desulfurization P
Equipment

HABLE— |
Gas Holder

BEKE
Mixing tank

4535 . 560266895

CAKI0))

(14500)

rﬁ-eM

APAN

Rough Standard of System

R0
(1H%Y)

2t 2t ~400

5 REE
- piE (Wh/B)

4t 400~800
6t 800~1,200
8t 1,200~1,600

1,600~2,000

X1 ETHERBELTAVESE,

Container transferable

- (8160)

(3300)

(18000)




How to use waste heat

JAPAN

Waste heat generated during power generation can be used for various purposes!!

It can be used for heating and hot It can also be used for agriculture. By using
water supply at facilities such as waste heat for the heating used for house

hospitals and nurseries. It can be cultivation, utility costs can be drastically
. L reduced.

used for the swimming pool at the

hotel and athletic facilities.

Binary - electricity generation is also
possible. Binary power generation is a
power generation system that makes steam
from a liquid with a low boiling point using
a heat source and turns a steam turbine.

Water disposal of Digestive fluid)

9NPNSaJ UOI}LIUDWIDS
Jojesedas pinbil-p1jos

Methane
fermentation

JAPAN

=
[«)]
~
()
=

JaAIY/a8ei1amas)||esinQ
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throughput  Livestock manure urine biomass material Water quality diagram (Flow of digestive juice treatment)
JLIBE : 150mYd

BOD 30000 BOD BOD 4866 BOD BOD 2087 BOD 25 BOD 20

12840 2211

COD 20000 COD 10400 cop 2288 cop 1602 cop 1041 cop 77 cop 616
58 30000 85 11250 55 8212 58 2545 55 331 55 225 58 180
TN 5400 TN 1793 N 77 TN 44 N a5 TN 35 N 35
TP 900 TP 765 TP 666 TP 313 T-P 47 TP 47 TP 47

£ | £
T —> 3
| I z . y .
RHETEA AR S B (Air) | Eils =l (EXE) B axE (FiE) T4 JRERR (03) } UV-LEDFRAT B i
Input material Methane fermentation Aeration ! Solid-liquid separator(slow ) Solid-liquid separator(rapid) Micro aeration | uv-led irradiation Activated carbon  outfall
EI |
Removal rate Removal rate Removal rate Removal rate Removal rate Removal rate
FREE(%) R (%) FREE (%) R E (%) BRI (%) FREE(%)
BOD 57.2 BOD 621 BOD 340 BOD 35.0 BOD 988 BOD 20.0
cop  48.0 cop 78,0 cob  30.0 cop 350 cop 926 cop 200
S5 62.5 SS 270 S5 69.0 55 87,0 ss 32.0 S5 200
T-N 66.8 T-N 95.7 T-N 43.0 T-N 20.0 T-N (o] T-N 0
T-P 15.0 T-P 13.0 T-P 53.0 T-P 85.0 T-P [o] T-P o

EKE 98.9%

BATSAATRU AV MEX ST

Technical Objective M

APA

H@)R! Methan gas/)Liquid fertillizer garbage

Livestock fa General household

Methane gas I
‘ - = =
2 5 — 1
Methane fermentationPlant
Methan gas

sewage sewage slude ﬂ

| fod factory waste sewage farm

9)SEM )}D0)SaAIT
abemas

Effective use of Methane gas
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Make it possible ???

JCM

(Joint Crediting Mechanisms initiated by the Government of Japan)

EX Research Institute Limited / EXRI ASTA
(a member of Team Kitakyushu)

CONTENT

1. Whatis JCM ?

2. Background & Frameworks
3. Projects registered in JCM

4. How to develop JCM project




1. Whatis JCM ?

€ A New Mechanism in Climate Change (Mitigation) initiated by the
Government of Japan

€ Developed with ultimate purpose of realization of NET-Reduction of GHG
Emission

1. Whatis JCM ? (continued from previous slide)

€ Administrated by Joint Committee formed by the Government of Japan and
that of host country (bilateral base)(17 countrles)

e - B

Mongolia

Bangladesh

.................................................................




1. What is JCM ? (continuous from previous slide)

€ Both host country and Japan plan to count GHG emission reduction as a
part of INDC submitted to UNFCCC under Agreement

@ Financial Support in a form of subsidy to be granted to the Projects, which
will contribute for CO2 emission reduction (JCM Subsidy by the
Government of Japan), is applicable for eligible projects.

o '§£~ i
;,

; o
1 ialll L 14}
Tt
Les
A A

Source: UNFCCC

2. Background...1ssues in the world




Background...framework for international cooperation

Developed Countries

1 Contribution / Trust Fund

International Organizations
)

Multilateral Cooperation Bilateral Cooperation

Financial Support / Infrastructure / Technical Cooperation / Disaster Recovery Support /
Refugees Support / Human Right Protection / Education / Gender etc.)

s Under Developing Countries <
South-South Cooperation

v v
Under Developing Countries
Background...International Cooperation in Global Warming Market Mechanism
/ Climate Change (COP3 1997)
Developed Countries Country B DL Country A
United Nations 1 CDM

Climate Change

(>
% C !V, Framewaork Convention on
y

* Entered into force in 1994 >
* 197 parties *  Project (inc. T/A)
*  New Mechanism (COP13-)

g > Under

gef GLOBAL ENVIRONMENT FACILITY Co-Finance

Contribution & Trust Fund

INVESTING IN QUR PLANET DeVelOping
{ International (27) Countries
(AAFC/ADB/AFDB/AFD/
- = ) GIZ/ERDB/EIB/FAO/WB/
e o IFC/JICA/KfW/UNDP/UN
— P | =150 EP/FAO etc.)
GREEN S .2
CLIMATE Entrust S Di
FUND * Mitigation 50% / Adaptation :E = Direct (27)
(Operation Entity for Financial 50% (>50%=LDCs, SIDS = National (17)

Mechanism (COP16 2000)) & Africa)

Regional (10)

»
»




Framework of Joint Crediting Mechanism

‘f \3’ United Nations ® Kyoto Mechanism 1% Commitment Period (2008-2012)
C Framework Convention on
Climate Change ® Paris Agreement (2020-)
« INDC2030=A25.4% (2005) + INDC
* Consider to count carbon credits generated from JCM as a part * Consider to count carbon
credits generated from
JCM as a part

Bilateral Agreement on Low Carbon Society

Government of Japan Host Countries

(e.g. Thailand)
Joint Committee

T (1) Registration & (2) MRV
(3) Carbon Credit

Case of Applying for JCM Subsidy

(1) Subsidy Application

. . <500 .
T s — (2) Subsidy (Grant, <50% of project cost)

(3) Carbon Credit to be generated from Project (>50%)

Project(s)

Projects registered and under registration with Joint Crediting Mechanism

27 projects in total (+ more than 100 projects subsidized & under implementation)

By Sector By Country
- Energy Saving 20 - Bangladesh 2
- Renewable Energy 7 - Indonesia 10

- Kenya 1

-Laos 1

- Mongol 5

- Palau 3

- Thailand 1

- Vietnam 4

Source: JCM HOME https://www.jcm.go.ip/




How to develop JCM Projects
STEP 1-1. Applicability Check...Feasibility of the Project

1. Economically Feasible ?
2. Project participant(s) is financially stable ?
3. Any barrier and/or difficulty in business establishment (laws & regulation, license & etc.) ?

4.Any impact on socio economic and/or environment ?

How to develop JCM Projects
STEP 1-2. Applicability Check...JCM Registration & Subsidy

1. GHG (CO2) emission reduction ?

2. How much GHG (CO2) can be reduced from project implementation ?

3. With proven cutting edge technology (with high efficiency) ?

4. Any Japanese party ?

5. Proposed project has not yet been started ?

6. Proposed project will start commercial operation within 3 years (after making decision) ?

7. Ability & Capability to communicate with J/C & conduct MRV /

8. Unit cost for GHG emission reduction is preferably less than JPY4,000.-/CO2t




How to develop JCM Projects
STEP 2. Procedure

Project Idea

Construction Monitoring

Installation

Eligibility Check

Reporting &
Verification

Construction

Consultation !
Installation

Subsidy ubsidy

Application

Request for
Carbon Credit

Commercial
Operation

l

— Approval

Project

Registration —  Joint Committee

Possible Projects (1) to be developed under JCM (Waste Sector)

National Grid
(Emission Factor
=0.5113(tCO2/MWh))

Municipal Solid Waste (>300t/day)
GHG Emission Reduction

E% 23,858tCO2/y

l 500t Recyclable Waste O
O

o
Export

(46,831MWh)
Segregation Center n

t
Old Garbage :l Organic &
1 Incombustible
Waste

Landfill (Operation)




Possible Projects (2) to be developed under JCM (Waste Sector)

Recycle Shop Cement Factory Segregation Center
AN
- _‘-‘—‘1W:l 0
SPC 1 1 ________________ '@ I-—m\‘\_“;\'?ﬁi- b oy
8 I Valuable I RDF ' B i S AJ0
g I Waste I : 10gas ]
E [ | 1 Collection & !
E 1 1 i Utilizla.tion i | Option 2. Alternative
= : Facility | Fuel (for waste
(= ' 1 .
) : ' | collection car etc.)
o 5 s
= : i
. :
I Incombustible i
I Waste
|
I =
Landfill B \/

Challenges in development of JCM Projects

1. Income for Business Operation
2. Cost & Expenses

(Initial Investment + Operation & Maintenance)

3. Operation & Maintenance
(with special knowledge & experience ?77?)
4. More Work + Cost & Expenses in management of JCM registered project
1) Development
2) Subsidy Application
3) Registration (Validation) (once)
4) Monitoring (including installment of measurement units & calibration)
5) Reporting
6) Verification
7) Methodology Development & Registration (once)
8) Corresponding with Joint Committee during project implementation period

Business Models (even with JCM subsidy) in Japan are feasible or not ???




Thank you for your attention

We welcome all of you to participate in
(1) Question & Answer Session 13:30-14:30
(2) Individual Consultation Session 14:30-16:00

Or for further information, please contact to us at
cs(@exri.co.th or info@exri.co.th
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Kitakyushu Model for
Waste Management

Hiroshi YASUTAKE, Deputy Director
Kitakyushu Asian Center
for Low Carbon Society,
City of Kitakyushu

City located near to other Asian nations, rich in nature,
and developed as a manufacturing area

gy

Ouma Bamboo Shoots Kanmon Straits Kokura Beef
Octopuses

Buzen-Sea Oysters Wakamatsu

M Kitakyushu City Special Tomatoes

) N\
Population: 977,000 (2010) Area: 487.88 Km? Kitakyushu City
GDP: 3,430 billion yen (2010)

Major companies in Kitakyushu area

Nippon Steel Yaskawa Electric TOTO Ltd Mitsubishi Chemical Toyota Motor Corporation - Mitsubishi Materials
Corporation Corporation : Corporation Nissan Motor Co., Ltd. Corporation




Regional resources

(Experience with overcoming pollution problems) (1)

Kitakyushu City
with recovered environments

? s N =3
Company visit by citizens

IOty Citizens ..,
o* Yo
:’ .“‘ @
L] .
) Partnership :
* &

- =fici-ti: = - PR g
Solution of pollution problems is a starting
point for international cooperation on
environmental issues.
Transferring the experience of overcoming pollution
problems so that developing nations need not repeat the
same mistake

Reinforcement of restrictions Agreement to prevent pollution
and supervision

Regional resources (Development of international

cooperation on environmental issues) (2

Partnership with other Asian nations for mutual prosperity

Received trainees: 7,453 persons from 150 nations; Dispatched specialists: 175 persons to 25 nations
Promotion of cooperation networking between Asian cities and environmental improvement projects :
67 projects

Kitakyushu Initiative Network
(62 cities in 18 nations)

[ i i &

" 5 ¥ =,
’:,’ = T e Contribution to environmental improvements
N \ T\ in Dalian, China
P - e (Dalian City received the Global 500 Award in 2001.)
¥ | +u R
b \ = z"‘”?“ Exchanged memorandum
b A for cooperation on eco-

town with Tianjin City
(At the Prime Minister’s
official residence)

Driving forward the waste
composting project with
= e Al b Surabaya City, Indonesia

- - M- 308 QP \ L (Adopted by over 20,000 families)
Water supply project at Phnom Penh Air pollution survey in Mongolia = ; 4




Kitakyushu Asian Center for Low Carbon Society

Kitakyushu City was selected as Eco-Model City in 2008
COZ2 reduction: -200%(50% in domestic, 1560% in overseas) by 2050

based on COZ2 emission in 2005

Utilization of the environmental technologies developed through the solution of pollution
problems and manufacturing processes, and the City to City network established by
international cooperation in the past

Kitakyushu Asian Center for Low Carbon Society opened in June 2010
“Changing the approach from environment cooperation to environment business”

5
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Visits by World Leaders

Kitakyushu’s actions are the focus of international attention

Pres);iiii:tpl?%RC E Arkhom Termpittayapaisith
(Dec 2009) — Secretary General, NESDB (Oct 2013)

B | s i T

Rayong eco-town to copy Japan lead

Photo courtesy of The Daily NNA

Bangkok Post (Oct. 25, 2013) reported that

"The Kitakyushu eco-town is a good example of
“Kitakyushu’s rich experiences in communities and factories living together in
environmental protection and harmony, while Rayong is home to many industrial

development of advanced technologies factories along the Eastern Seaboard”
deserve to be used as a model for

application in China today.” " Kitakyushu has become a clear example of
The People’s Daily (Dec 17, 2009) development by shifting from heavy to
environmental industries."

54

R Tt

st )

Chicago, U.S.A. Stockholm, Sweden Kitakyushu, Japan

» e ol “Green Growth in Kitakyushu, Japan ”
issued by OECD in 2013

“Green Growth in Haiphong, Vietham ”
issued by OECD in 2017

Thanks to the support of Kitakyushu, the OECD report is being
made on ground that Haiphong City is positioned as the Green
Gross City in Asia

_rj:’ig




Support for the Thailand Eco-Industrial Town Concept

Based on the Green Industry Concept, the Eco-Industrial Town Concept aims to create an eco-
friendly industrial complex in cooperation with industrial estates, local communities, DIW, and IEAT .

_ ~ Thailand
National Social and Economic Development Board
(NESDB)
MOI MNRE
Support

Department of Industrial Works (DIW)

IRPC Eco Industrial Zone (DIW)

This is the largest petrochemical complex in Southeast
Asia. It is owned by IRPC Public Company Limited, a oil
refining and petrochemical company, under the
umbrella of PTT, the largest energy company in Thailand.

Industrial Estate Authority of Thailand (IEAT)

Map Ta Phut Industrial Estate (IEAT)

An industrial estate established in 1988 with a focus on
the heavy and chemical industries, Map Ta Phut IE
received a large amount of yen-based loans from the
Overseas Economic Cooperation Fund (OECF) of Japan.
The estate is well-located near the Port of Map Ta Phut

Support Support

Rayong PAO, Rayong City, Map Ta Phut City

Municipal Waste Management
Collaboration with industrial park and community
Energy utilization

Support Signing of MoU between DIW,
IRPC and City of Kitakyushu

and U Tapao International Airport. Signing of MoU between IEAT

Mutual consent between
NESDB and City of
Kitakyushu

 —

Inter-governmental
(G-to-G)

Japan
METI, MOE

‘ Support

and City of Kitakyushu
I o ]

4

City of Kitakyushu
(Asian Center for Low Carbon
Society)

Kitakyushu Model
Support tool that has systematically
arranged the know-how, ‘experience,
and technologies acquired in
Kitakyushu’s quest to overcome
pollution and become an
environmentally-advanced city.

Kitakyushu Eco-Town
Japan’s largest, leading resource
recycling and circulation base. About

30 recycling businesses are bein
?_eveloped or are in operation in Eco-
own.

Kitakyushu Smart Community

Focusing on plant cogeneration, the
Smart Community aims to achieve
the local supply and local
consumption of energy to connect
factories and residences.

Kitakyushu — Chiang Mai Cooperation Project: Project Overview

CITY OF KITAKYUSHU
2000 Kitakyushu Initiative Network (ESCAP)

@jt j‘L IJ\H fﬁ “Set up a voluntary Target for GHG emission reduction
(-50% for the city and -150% for the Asian countries)”

2008 Selected as Environmental Model City (Green Frontier Plan)
2010 Establishment of Asia Low Carbon Center (Technical Support & Transfer)
2011 Selected as Environmental Future City (set up voluntary target on mitigation)

Kitakyushu Initiative Net work Cities s

Letter of Intent (to be signed within 2017)

City to City Cooperation

Chiang Mai Province (General Information)

Land Area 20,107km2
Population(2012) 1,682,382

) GPP THB138,112 m
: GPP per capita THB86,211. -
GPP by sector Primary (18%)

Secondary (12%)
Teriary (70%)
No of 19,098,323
Visitor(2011)
(Waste Related
== Cluster MSW
: 1 Sansaai 803.10t/d
2  Muang Chiang 677.00t/d
Mai
Saraphi 267.87t/d
Chai Prakan 53.65t/d
Total 1,801.00t/d

City-City Cooperation between Chiang Mai province & City of

Kitakyushu

-Recommendation on city-city cooperation by the Minister of Natural

Resources & Environment

-Kitakyushu invited province to JCM city-city workshop (2017)
-Private Sector from the city provides technical support to parties in

Chiang Mai (2015-)
-Kitakyushu supported city’s 3Rs
-Kitakyushu received a personnel

-Kitakyushu invites city to participate in seminars, workshops (2000-)

promotion in Chiang Mai (2010-)
for six months trainning (2009)

Targeted project in Provincial Development Plan
Chiang Mai province will achieve appropriate waste treatment & disposal by 2019 by 3Rs,

efficiency improvement in waste management and appropriate treatment & disposal

Target (JCM) & Activities in

the study

Waste Collection & Intermediate .
Generation Transportation Treatment Disposal

® To provide comprehensive support on Integrated Waste Management in
the area (support each step as waste management shown in above)

® To select suitable technologies (Japanese Technology with high
efficiency) for Appropriate Waste Treatment in Integrated Waste

Management in the area

® To select projects with high possibility, including WtE planned by Chiang
Mai Waste to Power for feasibility study including JCM registration

® To materialize projects an

d registered as JCM project




Solid Waste Treatment in Kitakyushu City

PET Bottles

Kitchen Garbage

1

Waste separation and recycling system in
Kitakyushu City

| A [ e
Kitchen Cans PET Plastic i Fluorescent i
Garbage 2 A News Milk ' Metal Button Smallsize

Bottles Containers paper Carton Light
& Others Bottles

Materials Battery Electrical
Cardboard Caokmg Appliances

BE| (20

; Styrofoam

| 2 times/week | ‘ 1 time/week | Charge for

@ @ collection
Citizens carry it to coIIectlon points 1 time/month

Door to
door

Harn collection

| Incinerators ‘ | Separation facilities | Crushing &

Incineration @
Landfill | Recycling companies | i |

Recycling companies

12




Combustible Waste Incineration Structure

Municipal responsibility

we900°C 24hours
operation
2= without fuel

How to reduce cost of waste treatment

Decrease collection frequency for kitchen garbage and
others and carry out new recycling system.
(D Re-zoning collection area inside city.
@ Promoting recycling system to reduce kitchen garbage.
®) Cooperating with private companies.

Until 1992 (Mix collection) After 1993 (Start re-zoning and recycling)

A-+C1 zone Monday & Thursday

A zone Monday & Thursday l,: B +C2 zone Tuesday & Friday

Kitchen garbage and others

B zone Tuesday & Friday

A +C1
C zone || Wednesday & Saturday B+C2 zg:: Wednesday

— Cans and Glass bottles
(recyclable)

14




Collaboration with neighbor cities for

reduction of total cost
‘ Cans & Bottles

recycling center

Cans & Botties - - i 2,
recycling center \ - Hiagarii ¢
= N incineration plant | {
Kougasakii i = Plastics /_'\'.
incineration plant |~ recycling center N

Shinmoji
incineration plant

Another city I
Nakama city & four fowns

Kitakyushu city
Population : 981,000
Household : 432,000

Area : 487 km2

Amount of waste

Kitakyushu city’s waste : 370,000 ton
Another city’s waste . 82,000 ton
Total 1 452,000 ton

/ Another city T |
Another city I | o
L - .'{ukuhashi city & Miyako town
Nougata Cl.ty Population : 90,000
Population : 60,000 g Amount of waste : 27,000 ton/year,
Amount of waste : 17,000 ton/yeg

15

How to increase citizen’s cooperation

for 3R activity.

1. Hold many public meetings for explanation of separation and

recycling system.

2. Charge waste management fee for raising citizen’s concerning.
3. Set different price between kitchen garbage and recyclables.

HThese 2 methods are “Kitakyushu’s
Challenges”, so we can not prove
whether it will be applicable or not
in Thailand now.

However, raising citizen’s cost
consciousness for waste is

very important !!
Proper separation should be given
some incentive compared to no separation!!

45 liter

25 liter

16




Gather information on illegal dumping

Significance of information gathering

We collect information on illegal dumping as soon as
possible and remove it early so as to prevent prolonged
or expanded.

Leave Declining Accumulatl Normali-
> problem on of illegal Zation
alone awareness waste
lllegal _| Vicious circle of
dump illegal dumping

Get out Removal work
of hand is serious

) Early stage L Maintaining the state without

2 e a1

Removal garbage will prevent illegal dumping
Examples of lllegal dumping

||Iega dumpin

e ——

™ e

( IIIega\ dumpi )

Sulfate pitch: tar-like substance generated in the process of illegal (tax-evading) production of diesel oil from heavy oil and
kerosene. Being strongly acidic, this mixture of waste oil and sulfate sometimes eats through the container (metal barrq\éand
seeps out. Photo: “Industrial waste in Japan 2005,” the Ministry of the Environment 18

abandoned-sulfate pitch) sulfate pitch spll

lllegal dumping




lllegal dumping Patrol

Achievements

outline Execution In 2016
Implemented along | Main office 587
with on-site
Weekday patrol mstr':ec.t |orc11%f |
au Orlze. ealers Center 1,658
con-cerning
industrial waste
Ni?htll Saturday | patrolled at closing Main office 15
patro office day and time
Holidays Patrol |Z0Nn€ Center 89
Late night / early | Patrol of illegal Private
. : L : 200
morning patrol dumping addiction consign-ment
Total 2,649
Main office : Industrial Waste Management Division,
Center . Simmoji, Hiagari, kougasaki Environment Center 19

lllegal dumping reporting person

2000~2002 73
2003~2005 97
(Added in FY 2005) | 191 (-3.+97)
2006~2007 185
2008~ 2009 175
2010~2011 164
2012~2013 9 6 ( Company14)
2014~2015 (Com%a%yM)
65
2Ok O Compal 1) Status of appointment ceremony
Request area : 5

10 11 12 "3 14 ‘15
425| 547 371| 240| 160| 208| 133| 194| 146| 151| 128| 81

14| 13 6 6 0 3 2 - - - - -

109| 95| 565 68| 54 100 654 108| 79| 119 77| 36
548| 655 432| 304| 214| 311| 200 302| 225| 270| 205| 117

20




lllegal dumping surveillance cameras

Currently 30 installed in the city
(actual and fake camera )

f""-‘-?ﬂlr:"ﬂ:l—.‘-"ﬂdPr--.ﬂujfiILIII::.I .
TSR BAEAGT S, REEREEnE

L el T T

21

Experience of lllegal dumping prevention
surveillance cameras (example)

v’ lllegal dumping [household garbage about 10 kg], such as a rice
cooker, a microwave oven, a frying pan, a cassette cylinder, empty
cans

22




Collaboration with the police against

illegal dumping cases

The contents of illegal dumps, images of surveillance
cameras, cases that can specify executors are dealt
with in cooperation with the police

Police

Identify the investigator / performer
= Hearing the circumstances - confessions
= Prospective in illegal dumping cases

Kitakyushu

Cooperation for investigation
- Witnessing on-site confirmation
- Temporary storage of waste

v

Let the performer check illegal dump

v

Bring it to a processing facility such as an
incineration factory by himself / herself

v

Inspection

Report with police case (2016FY)

Year.month

lllegal dump waste

Place

Kokuraminam

Result

2016.6 General waste Fine 300,000 yen
Yukawa
Yahatanishi
2016.6 Household garbage [Cam] Honjo Collect reason statement
Kokuraminami Collect reason statement
TSI ConeE veele Yoshida Proper handling by the actor
Kokurakita Collect reason statement
e L7 NG Sunatsu Proper handling by the acto
Kokuraminami Collect reason statement
AISLE LT N IZGD Fujimi Proper handling by the acto
20171 Household garbage Moji Yanagimachi Usyally Gt Prosecytors
office - Suspect prosecution
20171 General waste ngamatsu Fine 300,000 yen
tomaru
2017.2 Waste tires Kokurakita Fine 200,000 yen
Katano
Yahatanishi 24
2017.2 Household garbage [Cam] Collect reason statement

Honjo




Current state of illegal dumping Kitakyushu (2016FY)

Number of findings (cases)

4,000

3,000

2,000

1,000

0

3,788
_JTreated amount
3497 .S\r/\Tlgit‘e Id+u.mpers, etc.)
! Treatment amount (city)
~#-Number of findings
( VARIZHE |
049
7
9226?1 13114109 759115140 4
) 7 (2 (1350323962 (31

'97 '98 '99 '00 01 '02 ’03 '04 ’05 '06 '07 '08 '09 '10 '11 '12'13 '14 '15'16

The increase in treated amount (dumpers etc.) at '01 and '07 are associated with
illegal dumping of industrial waste.

Treated amount/t

2,000

1,800

1,000

500

Fy
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Thank you for your attention
khob khun krab!!




Introduction of Anaerobic
Digestion

By Dr. Chatchawan Chaichana
Chief of Green Energy Technology Research Center
Faculty of Engineering, Chiang Mai University

» What is biogas ?

» biogas generation process

» composition of biogas

» biogas utilization

» dJaduidnasionsHanswdIN W

» waste processing technologies (anaerobic digesti "
technology)




What is biogas ?

biogas is clean energy generated from waste, for example, any
kind of animal dung, waste water from farm, waste water from
factories, waste, and/or residues from agricultural related activities, Ta¥
NINATTLABASHINIBASEUIUASHIT AR IR IARASEDBAANY
a15dunsy feannsnadonmnnzan azlddadiawiiaiunsa
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aaa 1

digestion BaiswazduavasUHAsuusiacdunon il

1. Hydrolysis
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2. Acidogenesis

o Fupanilaztovaanyansi laanndunanusnliidunsadunsy
wialuianalan




A92UNUANSHNANA YT IAN

3. Acetogenesis |
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UAAYNHNANDANTHAN A TBIAN

Mesophlllc:' Thermophilic

1)

UAAYNHNANDANITHANADTBIAN

YN pH fimane ﬁNG]EJﬂ']‘SLQ‘iﬂJLM‘UTWUENLL‘Uﬂ‘VIL‘S?JEJFJ‘[u‘d'N 6.5-7.5
f16iNAIN 5 il SunsusiauuniiiBuAas T muuaLUATIEYT
asansadunsdanansavusioanwitunsalasings 4.5 lasluidu
dUMNIY

U
aa a

ANSamAaifiviiuzansio ssuuniindeuszunas 1,000-
5,000 Jaansu/ans Tugﬂma«mat@uu ANSUDLILE
(CaCO,)




UAAYNHNANDANTHAN A TBIAN

-------------------------------------

(V‘I?l Eq fﬁs glmsmzmydw‘[uﬁmﬁﬂvlﬁ AstAu 2,000

fadnsu/ans usionavuldds 5,000 fadnsu/ans

—————————————————————————————————————

ﬁqé”mswmummmzaﬁ[uﬁzuumiﬁﬁmwmu COD:N:P
WwinAu 100:2.2:0.4 w52 BOD:N:P winAu 100:1.1:0.2
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winluladndsnuae:
(wmeluladdosaaruuvuluTdoandian)

AslgnssunATstasaansuuuli [goandiaulunis

famsvuzyanosnou lesvhluanunsautsnnsvinau
aan1Fli1 3 aiimail 1lsznaiidas
1. nnsudaaiusiu (Pre-treatment/Front-end Treatment)

- o -
"' * -

7 ARTYUNR N
‘ (Size \
~Reduction) .’

7/

-

S am o =

winluladnadsnuaee
(wnluladuasaaruuvuuly Tdoandian)

Falpsinluscuutnvadusudnsuwmeluladdopaarsuuuls
TSpondBlanaursautsoanlaiu 2 uuu fo

« Ta¥ Rotary Screen [ugunsaldrdnlunssausnuuzyanosdunss

o Tt Shredder Tunsuatasvuzyanosdundd iourawanzdmsunation
dane

o Tondnmsdausndsziuoanannuszyanoudunsdlauisnmsan-aoy
(Sink-Float Separation)

o faunsaladaiiisunin Pulper vinniihii Tunsdausnuazuadopvszyanay
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2. nnstiouaanuuvuli [Baondian (Anaerobic Digestion)
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wawnu uanievih Twwpzyacasdunidgntosaansidowdusunisinaifianu
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3. mMsunvnaiunaa (Post-treatment)
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2"d Seminar / Workshop
for

Integrated Waste Management in Chiang Mai

under city to city cooperation
between
Chiang Mai Province & City of Kitakyushu
(JCM project development study entrusted by the Ministry of Environment, Japan)

0. Review
(Summary of Seminar Aug 2017)




1. Baseline & Policy Review

1-1 Waste Flow & Management

Waste Generation Sources

General Waste

SANSAI Waste Disposal Final Disposal
Site (Open Dump) Site (Hort)
(11 units) TN

—

« Collection & Transport — <« Cost: THB11,319,150/y (FY2559)
Services provided by the City * Single Year Contract basis

Tambol : 3 «  Containers for Waste
Community . 19 Disposal are set in front of
each house
Household 12,353 *  No Waste Separation
R « XX
Business : 85 tons/day
Hospital : 1
Clinic 50 = =
oreird
227 (il
Recycable Waste

*  0.X tons /day

Hazardous Waste
* 50 collecting sites (in front of

shops) in municipality La-dad

*  0.X tons/month

Infectious Waste
*  0.X tons /day 5

. F
Organic Waste S
>
Animal Fred
Plastic Waste e ol
Compost
Private Sector N MREF(s)
»| Registered : x ; b
Non Registered : xx ety 2

Waiting for
Instruction
from CPO

Temporary Storage in
communities (50 places 2
each = 38 places + Ga.-.m.rr
Station etc.) ——

SANSAI Hospital Private Sector

150kg/day in average)




1-2 Waste Information

NOT AVAILABLE

and EX Research

*** Chiang Mai Provincial Office together with the city of Kitakyushu in cooperation with Chiang Mai Univ
Institute will conduct waste analysis for waste generated in Mae Jo Municipadd
— Tl

|

1-3 Waste Management related Policy & Regulation at city level

Announcement of the City related to Set up Committee and Advisory Board for Waste Management

® [ssued on May 11, 2017

® [n accordance with city’s policy of make Mae Jo Municipality as comfortable city to live, with clean, less waste, good
environment and safety then good health as per policy set up by the Government.

® The Ministry of Interior works to solve municipal solid waste issues at each places for realization of Clean Province by
promoting 3Rs activities for short period of 1 year

® Committee will be set up and in charge of cleanliness program to reduce problems

BE2558 City Ordinance related to addition on the BE2552 City Ordinance related to Public Health (Addition II)

+ 2nd addition after 1%t addition prescribed by the BE2556 City Ordinance
* Revision of Tariff for Waste related services (see Appendix 3 for more detail)

BE2552 City Ordinance related to Public Health

* Instruct house & building managing parties to set up waste disposal points and do not throw away places other than
intended

*  Municipality will collect transport and treat in accordance with BE2535 Public Health Act and BE2545 Ministerial Order
for Service Tariff for Waste Water and Municipal Solid Waste Management




Appendix 1. Households in the City

Community name No of Household Abandoned
* Independent (not belong to any community) * 406 63
Tao Hai 1 68 0
Tao Hai 2 133 0
Pabong 137 11
Huai Kiang 168 0
Pa Kham 252 0
Mae Jo 1,074 44
Sahakornnikom 1 103 1
Sahakornnikom 2 2,235 50
Thung Pa Ket 1,272 15
Thung Muen Noi 1,620 14
Kaset Mai 371 0
Rai Sahakon 664 17
Mae Jo Mai 633 10
Phae Pa Ha 354 7
Sri Sahakon 630 15
Mae Du 261 0
Nong Sai 308 0
Ling Muen 1,250 25
Phatthana Saikaeo 414 18
total 12,353 290
Appendix 2. Municipal Solid Waste Collection in the City (1/3)
Transporter Area Mon | Tue | Wed | Thu | Fri | Sat Remarks
83-2363 Tao Hai 1, Tao Hai 2, Chiratchaya, Suwichada, Junction Sansai Hospital - Phrao Road, X X X
Pabong X X
Rai Sahakon X X X
Sansai Hospital X X
Wassana Place Hostel, Chom Doi village, Khru Phen Hostel X
82-7004 - Pa Kham, Onsirin4 X X
- Huai Kiang, Mae Pa, Old landfill, Behind Mae Jo Garden, Srivichai Village X X
- Kaset Mai, Nattakamol village X X
- Onsirinl1 %
- Phuet Rai X
82-5958 - Mae Jo community, Mae Jo school, Mae Jo market, Soi Krungthai Straight line X X X X X Daily / Direct Service
- Mae Jo Mai, Lukkwat dorm, Side Market Mae Jo, Soi Steak Idea, Mon Mai, X X
Accommodation behind Maejo University, Pramong Sai B
- Than Nam Thip village, Chanyawan X
- Mae Jo Soi.1, Mae Jo village Straight line X
- Wio Doi village, May Apartment, Phaya Lanna X X
- Wieng Thong Village X
82-0397 - Mar Jo University, Sri Sangwan School, Tobacco X X X X X X Compact Garbage
- Sansai Wittayakom School X X X Truck
- Freshwater Fisheries Research and Development Center, Chiang Mai X X




Appendix 2. Municipal Solid Waste Collection in the City (2/3)

Transporter Area Mon | Tue | Wed | Thu | Fri | Sat Remarks
82-7704 - Thung Muen Noi X X X X X X
- Nonnipa village X X X
- Golden Garden home village, Mae Jo Mansion Village X X
- Janya Wan village X
82-5934 - Sahakornnikom 1 X X X X X X Daily / Direct Service
- Mae Jo Village, Pruk Siri Village, Piwich Inn X
- Soi4 Straight lines all the way, Soi Tonngoen, Kwan Arun Kindergarten X
- Sun Side Village, Mind shine, Setthi Village X
- Thung Muen Noi Soil To every dorm X X X
- Alongkon village X
- Soi Om Mueang Kha Mai X X
- Ban Rong, Nutthanan Village X
83-3965 - Thung Pa Ket X X X X Daily / Direct Service
- Green View Village, Somwang Village, Chom Doi dorm X X X
- Thongchai Village, Baan Duang Thida, Doi Kham Hillside House, Meesuk villa, Ban X X X
Thana Chai, Clapmake hotel
- Birse House dorm, essy mansion, U-to House, Inthanin Place, Pinthong Place, X X X
Kochakorn House, Doi Ngam Place, Pang Thong dorm, Deedee mansion, Sky and D.C
apartment, Porn Sawan houseboat, Pracha Nikhom Restaurant, Porn Sawan Village
Transporter Area Mon | Tue | Wed | Thu | Fri | Sat Remarks
83-3965 Intersection Mae Jo Police Station - Intersection Wat Mongkol Setthi, Dorm Soi X X X
Bangkhen - The old road
Nanta Thani Village X X
Thanthanan Village X
Thanakit Animal feed — junction Thung Muen Noi - Company BETAGRO X X X X X X Daily / Direct Service
Dorm Soi4 X X
82-3108 Ling Muen ( Straight lines every day )- Ruai Chok market X X X X X X Daily / Direct Service
Thanyakorn, Green Beach Home, Wanalee Village X X X
Ban Lao Mool0 X X X
82-1192 Mae Du, Phatthana Saikaco, Nong Sai X X
Deeya Village, Karnkanok8 X X
Duangdara Village, Ban BJ Hill, Ban Pongsakorn X
Sri Sahakon, Ying Charoen Pillow House, Junction Phae Pa Ha to Wat Mongkol Setthi X X X
to Finlow Village, Fang dorm - Sahakon Soi2 - Mind House - Ran Rabb Thung Setthi -
Phum Siri Dorm - Ban Udomsuk Garden - Banthoeng Bar
Phae Pa Ha - Onsiril - Soi Deva Sathan - Soi Yanyong - Sang Tawan Village, Soi Ban X X
Thung
Sri Anan Mansion, Ban Nayok, Department of Lands X X
Onsiril - Ran Supnana X X X X X X Daily / Direct Service
Wang Bua Tong X
Soil3 Ling Muen - Soi Ran Pratu Muan - Thaen Lueang shrine - Sahakon Soi5 X X X




Appendix 3. Service Charge

No | Item Fee (Baht)
Charge rates for sewage and solid waste
1. Storage and handling of feces or sewage One time
1.1) Remnants of cubic meters or first cubic meters and cubic meters the next Per cubic meter 33
1.2) Not more than half a cubic meter (Half a cubic meter The figure equals 1 cubic meter) 20
2. The collection and transportation of solid waste monthly

2.1) The collection and transportation of solid waste monthly. The amount of waste a day does not exceed 500 liters.
One day not more than 20 liters per month 20
One day more than 20 liters but not more than 40 liters per month 40
One day more than 40 liters but not more than 60 liters per month 60
One day more than 60 liters but not more than 80 liters per month 80
One day more than 80 liters but not more than 100 liters per month 100
One day more than 100 liters but not more than 200 liters per month 200
One day more than 200 liters but not more than 300 liters per month 300
One day more than 300 liters but not more than 400 liters per month 400
One day more than 400 liters but not more than 500 liters per month 500

2. 2) The collection and transportation of solid waste monthly. The amount of waste a day, 500 liters or more.
One day, no more than 1 cubic meter per month 1,000
One more than 1 cubic meter Store and transport every cubic meter or fraction of cubic meter Per cubic meter 1,000

2.3) Collection and disposal of solid waste from time to time.
Not more than 1 cubic meter 150
More than 1 cubic meter 150

Store and transport every cubic meter or fraction of cubic meter Per cubic meter

3. | License fee rate Undertake the collection and disposal of sewage and solid waste By doing business or by receiving benefits with a

fee. 5,000

3.1) Sewage and solid waste collection 5,000

3.2) Get rid of sewage and solid waste.

2. Forecasting Study




2-1. Concept of Forecasting Study

Amount of Waste

20

5 @ ? ?

10

2017 2022 2027

How to process &/or Dispose waste ???
(Disposal Site(s), Capacity available at Disposal Site(s),
Technologies)

Factors and Variation of Amount of Waste

*
@

Increase of Population

Increase of Income

Development Plan

New Business Operation

Changes of Life Style & Behavior

Decrease of Population

Revision of Laws & Regulation
(Waste Management & Resource
Conservation ETC.)

Technology Innovation

(High Durability, Biodegradable etc.)
3Rs Promotion

Shut Down of Business Operation
Changes of Life Style & Behavior

2-2. Forecasting Study in Mae Jo City

NOT AVAILABLE




3. Objective & Goal Setting

3-1. Targets consider to be newly set up in Waste Management Sector in Thailand

- Targets for waste management set up by the Central Government -

el Y National Solid Waste Management Plan (2016-2021)

kj!';{., Presented by Pollution Control Department & Approved by the Cabinet on May 3™, 2016 wmireesin
S

Framework

Encourage citizens, including children, and the
private sector to reduce waste at the source by
following the 3Rs concept (Reduce, Reuse,
Recycle)

Establish proper disposal methods for municipal
solid waste and household hazardous waste by
using centralized facilities for clusters of
municipalities emphasizing waste utilization and
waste to energy methods

All relevant sectors participate in the
management of solid and hazardous waste

Mare than 50% (by 2021)

6.Local governmen
organizations have
systems for waste
separation at the
source (households
(2,889 LGO)

100 % (by 2020)

More than 75% (by 2021)

)

100 % (by 2020)

100 % (by 2019)

2 All accumulated
waste are disposed
properly (30.5 mil.

tonnes)

‘3. Household
harzardous waste are
collected and
disposed properly
0.17 mil tonnes)

More than 30% (by 2021)




3-2. Objectives & Goals set up in Waste Management Sector in Municipality

OBJECTIVE

To make Mae Jo Municipality as comfortable city to live, with clean, less waste, good environment and safety then good
health as per policy set up by the Government.
TARGET(S)
No National Policy Target set up by the Municipality Remarks

1 3Rs Promotion To reduce 5% by BE2560

2 Waste Separation at origins To promote in the area

3 Appropriate Disposal of Municipal Solid Waste Completed (Transport to Sanitary Landfill in Hort
(>75% by 2021) District)

4 | Appropriate Disposal of Hazardous Waste from Waiting for answer from Chiang Mai
domestic sector (>30% by 2020) Provincial Office

5 Appropriate Disposal of Infectious Waste Need o find out solution
(100% by 2020)

6 Introduction of proper processing &/or disposal To promote waste separation at generation points
technology at waste management center under to be sold for material recycling (plastic waste)
clustering concept

7 | Appropriate treatment of accumulated old waste | Completed (no such accumulated waste is
disposed in inappropriate sites (100% by 2019) existing in the area)

8 Encouragement of all parties to participate in To conduct workshop & seminar with purpose of
waste management awareness raising & capacity development.

To conduct 3Rs promotion

4. Development Resource and
Waste Management Strategies




Proposed Activities in Environmental Management including Waste Management in 2560-2561

Project Name

Outline

Output

1 | Sustainable Environmental
Management (Seminar)

To let communities understand and manage community in sustainable 1.

way

Management of the municipality, Member of city congress,
responsible officers, leaders of communities understand and

municipality in terms of beautification. Improve agricultural land for better
conditions. No chemical residue to reduce from the usage of chemicals and
chemical fertilizers which might cause pollution in the community. To
preserve nature and the environment

2. To create concept of regulation cost management & rules in aware sustainable environmental management in the community.
environmental management in the community. 2. Trainees can join with the community and set up regulations cost
3. To let community to continuously conduct environmental activities. and value in environmental management in each community.
3. Environmental conditions in the community will be improved
and continuously maintain for long time
2 | Network Establishment 1. To create a community network to protect and solve the smog in the 1. Citizen will know and understand in prevention of having smog.
against smog Issues Maejo Town municipality area. 2. Networks in communities to solve and monitor open burning of
2. To raise awareness and conscious not to do open burning in agricultural waste in communities.
land & weeds along the roads and motivate and promote conservation of | 3. The rate of illness from respiratory disease decreased.
natural resources and the environment.
3. Toreduce patients suffering from diseases such as Respiratory system
3 | Mae Jo clean city to promote 1. To carry out the activities of community empowerment projects to reduce | 1. Citizen will know as for waste separation at household
Cleanliness in municipality waste problems. 2. More citizen will support for solving waste problems and pay more
2. To activate and encourage people & authorities to cooperate in continuous attention in environmental in both household and community.
solid waste reduction. 3. The amount of municipal solid waste must be processed & Stored
3. To make Mae Jo municipality as a clean city and to reduce cost & in the community to be transported & reduced amount of waste.
expenses for waste management of the municipality
4. Inresponse to the government's policy to discipline people in the nation to
maintain the cleanliness of the country.
Project Name Outline
4 | Green City 20 under Local 1. To grow up environment leaders. 1. Community leaders and core leaders from other groups will
Agenda LA 20 (Seminar) 2. To develop the skills of thinking, analysis and planning in community well aware to participate in environmental program, change
development & capacity development of community. Parties in the area their daily life and eco-friendly consumption and cooperate in
support for various projects & activities to encourage their daily life to be eco- conservation of nat.ural resources and environment in both
friendly way with green consumption, including collaborative & balanced balanceq and sustalna})le way .
. . . 2. There will be a sustainable development network. Which
management of natural resources and local environmental in sustainable way. enable to drive the area to green society
3. To develop a model and mechanism for area development toward green city, 3. The area has been developed to strengthen the implementation
green community and green society through cooperation by all parties. mechanism and upgrade to the model community level. Area
4. To Encourage to know the value, including conservation of natural resources will be comfortable to live for long and move forward to the
and environment in order to strengthen the local network for development to green society through cooperation of many parties.
drive the green socicty 4. To have model, way thhinking and part ofkn(?wledge? as for
5. To publish the format, concepts and Knowledge for Sustainable Development developmenF of sustainable green society. Pl.lthh & d}stnbute
. to members in LA 20 network and all level in public in order to
to the Public build up cooperation, develop a model for further expansion
5 | Research for biomass oriented | 1. To reduce the fragments of Natural materials, leaves, Twigs, Biodegradable 1. To reduce the open burning problem of fragments of natural
organic fertilizer production waste, which cause smog problems in the area, if burn. materials, leaves, branches, weeds, which cause of smoke in the
for reduction of fog issues 2. To avoid paying any expense to dispose natural materials, leaves, twigs, weed, area, and to save cost in waste management, waste disposal of
Biodegradable waste at landfill. natural materials, leaves, branches, Weeds degraded at landfill.
3. To increase productivity by utilization of organic compost with mineral, which | 2. To fertilize soil to increase productivity the agricultural areas,
effect on growing plants for long time and save cost by reducing utilization of expensive chemicals.
4. To minimize problems, such as environmental impact caused by smog, and to | 3. The exchange of knowledge and experience of composting from
reduce cost for production by less utilization of expensive chemical fertilizer. natural remnants of the community. Contribute to the
5. Organic Compost enable to improve agricultural areas, gardens, landscape in conservation of nature and the environment. In the development

of quality of life and community development and reduce the
problem of smoke in the area.




Current Situation (iv) Activities in Environmental Management including Waste Management in Past & Assessment

Project Name Objectives & Target Assessment
1 | Participation in TOYOTA GREEN TOWN | 1. Energy (Electricity) Saving wnzaltihn community from Mae Jo city
contest 2. Energy Saving in Transportation won 1% prize in community group
3. Reduction of MSW
4. Increase Green Area in city
2
3
4

5. Discussion
(How to set up waste

management plan for the area)




TARGET 1. What is the baseline for the target ???

(1) How many tons of Waste generated in your area ?
(2) How fluctuate amount of waste generated in the area ?

cy (3) Which year’s date will be baseline ?
O 2. What is the exact amount for 5 percent (how many tons/day) ?
Re duCtlon 3. How to achieve the target (reduce the amount mentioned in 2 above) ?

4. How to measure & assess outcome from activities

5. How to continue to improve waste management

Options from Waste Data

Waste Composition

« 1) Kikchen Waste = 2) Paper » 3) Textiles
» 4) Grass/Wood/Bamboo = 5) Plastic = &) Rubber/Leather
= 7) Metals = 8] Bottle/Glass/Ceramics » O) Others

Composition of Waste generated and transported to
Rayon Integrated Waste Management Center
Source: EX Research Institute Limited

There are many options to reduce 5 percent of waste sent for
landfilling ! Such as

(1) Reduction (Less cost & High Priority)
Reduction of only 1/5 of Organic Waste (in Wet Weight)
* Reduction of 1/5 of Plastic Waste
* Reduction of /2 of Paper Waste
* Reduction of 2 of Biomass Waste
* Or mix up a few options mentioned above.

(2) Material & Thermal Recycle (more cost)
Composting (Organic Waste & Biomass)
Amount of Waste to be reduced to %

* Anaerobic Digestion
Amount of Waste to be reduced to 3/10

« RDF
Amount of Waste to be reduced to 7/10

« WtE
Amount of Waste to be reduced to5-10%




Case Study ... How to reduce Organic Waste

How Organic Waste generate ?

Preservation

Unused & Decay Residue Residue
- Industry - Industry - Commerce
- Commerce - Commerce - Household
- Household - Household

Case Study ... How to reduce Organic Waste...How to reduce Organic Waste ?

Raw Material [ [ L
i ! \
I = | .
s y o, B T e
1
i Unused & Decay Residue l Residue R >
! - Industry - Industry - Commerce {
! - Commerce - Commerce Drainin g - Household {
| - Household - Household 1
3 (Dehydrate) 4

--------------------------------------------------------------------- g Animal Feed




Case Study ... How to reduce Organic Waste...How to realize Organic Waste reduction ?

1. Awareness Raising

2. Capacity Building

(1) Responsible Persons from Administrative Office

(2) Leaders from communities, schools, offices & companies
(3) Volunteers

3. Organization
(1) Assignment of environmental committee in each community / schools, offices & company
(2) Networking

4. System & Mechanism

(1) Monthly / Periodically Meeting
(2) Environmental Week / Month
(3) Surveillance & Monitoring

(4) Exhibition

(5) Seminar & Workshop

5. Tools

(1) Competition & Commendation

(2) Regulation, Guidebook & Penalties
(3) Economic Incentives

(4) Information Disclosure

Case Study ... How to reduce Other types of Waste

How Other Waste to be generated ?

* Broken
* No Use




Case Study ... How to reduce Other types of Waste

How to reduce other Waste to be generated ?

-, e.g. Plastic Waste
;‘l r\ 0@ S —1 (1) Plastic shopping bag
¥ ; *  Promotion of Eco Bag Utilization

AP
fs
@ * No Plastic Bag campaign at Convenience Stores, Grocery shops & Department Stores
= » Plastic Bag for pay (stop free distribution)
8 R

;'_'_'/EB * Point Program

fed * Introduction of biodegradable shopping bag

(2) Other plastic waste

* Quality Improvement (high durability)

* Quality Improvement (simple package with less plastic)

* Promotion of Refilling System with less plastic material

« Utilization of own lunch box, dish, bowl & other tableware
» Utilization with best care

. Minimization

Waste Management Hierarchy & Basic Concept for Waste Management

100% ; Activities Reduction
. (142)+3 al+a2
e (142)+4 bl+b2
y © @ 6 (142)+5 cl+c2
REDUCE (112)+6 di+d2
REUSE ' ®
RECYCLE y ®
(MATERIAL)  J !
RECYCLE ®
(THERMAL) |
LANDFILL @




Activities in Waste Management by each stage

Stage

Activities

1

Laws & Regulation

Guideline

Awareness Raising

Capacity Building (Administrators, Leaders from Communities, Organization & Volunteers)
Waste Management System Development

Planning

Financing

Changes of Lifestyle & Behavier

3Rs Promotion

Reduction of waste by type

promotion on utilization of ECO BAG for plastic waste reduction
extra charge on plastic bag at shopping center

introduction of bio degradable material for container and/or packing
introduction of resource saving products

introduction of high durability products

promotion of utilization of eco products

No food waste campaign

Establishment of Sharing System

® Waste Exchange Center
® Free Market (exchange or buy-sell of unused items / products)

Activities in Waste Management by each stage

Stage

Activities

5

Establishment of Material Recycle System

Waste Bank (Software and Hardware)

Exchange waste to daily necessaries

Involvement of Private Sector

Material Recyclable Waste Collection System

Development Material Recycle Factories and support for operation
Green Purchasing Campaign (Government & Private Sector)

ECO Mark

Develop facilities, such as RDF/RPF manufacturing plant, Biogas digester with utilization unit, and/or

WHE plant
Understanding on factors to develop such thermal recycle facilities and support for operation

Appropriate Disposal
dispose at either Sanitary Landfill, Engineered Landfill or Controlled Dump <50t/day

(If local authorities need to have such facilities, should consider how let any partied to decide to develop the

facilities & maintain its operation)

Others

Efficiency / Economic Feasibility in Waste Flow & Environmental Impact
Clustering & Integrated Waste Management Center / Transfer Station




Financial Assessment

) ) EXPENDITURE
Deficit (loss from Operation)

Source of Loss Compensation
General Budget allocated to Local Authorities from the Central Government

How to make up the balance ???
(1) Increase Revenue
1) Revision (Increase) of Service Charge
2) Increase no of payer for service charge in the area
3) Generation of additional Income (Material & Thermal Recycle)
(2) Reduce Expenditure
1) Reduction of Amount of Waste to be processed and/or disposal for pay
2) Reduction of unit cost for waste processing and disposal for pay
3) improvement of efficiency in waste management, including collection & transportation

If Local Authorities could utilize cost & expenses currently spent on waste management for other purpose, such as education,
social welfare or even conservation of environment, then citizen will be happy (support for the local government) or not ???

5. Others




Co-Relation among Activities in waste management by each administrative level in Thailand

Central Government

Achievement of National
Target in

?“.;I‘J

nEuAIUANUEHY
PocLOn MR XpAATNT 1. Waste Management
* Revision of Law * Development of o Power Purchase 2. Power Development
* Issuance of Notification Data System from WtE power
(Clustering) plants

Contribution

Chiang Mai Province
Activities (including under the Project) Realization of

1. Awareness Raising Reduction of Waste
2. Capac1t3{ Building Material Sound Society
1) Planning / 2) Management Clean city / province

ARl

3. 3Rs Promotion Green city / province
4. Development of Appropriate Waste Management Facilities Appropriate Waste
Management

Proposal on cooperation among the parties concern, i.e., Local Authorities in Chiang Mai Province, City of Kitakyushu,
Pollution Control Department and Japan International Cooperation Agency (JICA)

.a:: ) Technical Support for Municipal Solid
e JICA” Waste Management

Link & Co-Work ??7?

+ Knowledge Sharing (Level I) 2" round

* Knowledge Sharing (Level II for 2nd group (xx LAs))
* Model Project Development (Mae Jo municipality)

* Model Project Expansion (xx LAs)

* Knowledge Sharing (Level I) * Wide Area Proqessing
- Knowledge Sharing (Level II for I+ * JCM model project development study
group (16 LAs)) * JCM Project Implementation

Y

* Model Project Development (Mae Jo
municipality)

. .sIt(ljll(\:l/Iymodel project development @ jvb j-ll ;}\H I_-ﬁ

CITY OF KITAKYUSHU

Support (subject to budget allocation by MOEYJ)




THANK YOU
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