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ADB Asian Development Bank (7 <7 BHZEERAT)

ASEAN Association of South - East Asian Nations (BEF§7 ¥ 7 ZBEES)

DIW Department of Industrial Works (T.3%/H)

EHIA Environmental Health Impact Assessment (BRETfatfl = ZR3E4M)

EIA Environmental Impact Assessment (BRizslZE2L(f)

EU European Union (ERMEA)

FTI Federation of Thai Industries (& A T.358HH)

GDP Gross Domestic Product ([ENKAERE)

GEF Global Environmental Facility (MEEREREE~ 7>V 7 ¢ —)

GIZ Deutsche Gesellschaft fiir Internationale Zusammenarbeit ( N [EEEH, /)/A%E)

IEE Initial Environmental Evaluation (#JHAEREEFFM)

TEAT Industrial Estate Authority of Thailand (% A TZE[M|HI/ANET)

JETRO | Japan External Trade Organization (H A5 #RBUIEME)

JICA Japan International Cooperation Agency ([EFR1,/IHEF%)

MOT Ministry of Industry (ILZ4)

MONRE Ministry of Natural Resourecs and Environment (RIKEJRIRIEA)

MOPH Ministry of Public Health (A®RMA4)

MOU Memorandum of Understanding ()

M/M Minutes of Meeting (F#&ZEé%)

ODA Official Development Assistance (BUfFBEFsER))

ONEP Office of Natural Resources and Environmental Policy and Planning (CRKIREJR -
B i BOR R JR)

PCD Pollution Control Department (ANZEEFE)

PDM Project Design Matrix (Fmy=Z k « FH¥AL L =~ v 7 R)

PVC Polyvinyl Chloride (&R V#ifkE =)

REO Regional Environmental Office (Hi1J7BREZH#5/T)

TOR Terms of Reference (i = 1H)

UNIDO United Nations Industrial Development Organization (|EE T.Z£BfZ8HEES)

US/EPA | United States/Environmental Protection Agency (7" A U 71 A4R[E/BREZIR#ET)
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1 |Bangkok 5,686,252
2 [ Nonthaburi 1,156,271
3 [Samut Prakan 1,241,610
4 |Nakhon Sawan 1,073,142
5 [Pathum Thani 1,053,158
6 |Phetchabun 994,397
7 | Sukhothai 602,713
| 8 |Nakhon Pathom 882,184
9 |Phitsanulok 856,376
10 | Suphan Buri 848,066
11 |Phra Nakhon Si Ayutthaya 797,970
g 12 |Lop Buri 757,970
13 |Kamphaeng Phet 728,631
14 |Saraburi 629,216
15 | Phichit 548,855
16 |Samut Sakhon 519,457
17 |Uthai Thani 329,536
18 |Chainat 332,769
19 |Ang Thong 283,732
20 |Nakhon Nayok 256,085
21|Sing Buri 212,690
22 | Samut Songkhram 194,116
&5t 19,985,196
23 |Chiang Mai 1,666,888
24 |Chiang Rai 1,204,660
25 |Lampang 754,862
26 |Phayao 486,744
27 |Nan 477,912
e 28 | Uttaradit 460,995
29 |Phrae 456,074
| 30 |Lamphun 405,268
31 |Mae Hong Son 246,549
&5t 6,159,952
32 |Nakhon Ratchasima 2,610,164
33 |Ubon Ratchathani 1,836,523
34 |Khon Kaen 1,781,655
35 |Buri Ram 1,573,438
36 |Udon Thani 1,563,964
37|Si SaKet 1,462,028
38| Surin 1,388,194
39 |Roi Et 1,308,958
40 | Chaiyaphum 1,135,723
41 |Sakon Nakhon 1,134,322
JEEER 42 |Kalasin 984,030
| 43 |Maha Sarakham 955,644
44 | Nakhon Phanom 710,860
45 |Loei 632,205
46 | Yasothon 540,383
47 |Nong Khai 514,943
48 [Nong Bua Lamphu 507,137
49 |Bueng Kan 416,236
50 |Amnat Charoen 374,698
51 | Mukdahan 344,302
S&t 21,775,407
52 |Chon Buri 1,390,354
53 |Chacoengsao 690,226
54 |Rayong 661,220
o 55 |Sa Kaeo 550,937
L 56 | Chanthaburi 524,260
57 |Prachin Buri 476,167
58 | Trat 224,010
At 4,517,174
| 59 | Ratchaburi 850,162
60 |Kanchanaburi 842,882
o 61 |Tak 532,353
[ 62 |Prachuap Khiri Khan 520,271
63 | Phetchaburi 471,087
At 3,216,755
| 64 |Nakhon Si Thammarat 1,541,843
65 | Songkhla 1,389,890
66 | Surat Thani 1,031,812
| 67 | Narathiwat 766,145
68 | Pattani 678,838
69 | Trang 636,043
70 | Phatthalung 518,021
i 71 |Yala 506,138
72 |Chumphon 498,294
73 |Krabi 450,890
74 | Phuket 369,522
75 |Satun 309,793
76 | Phang Nga 259,420
77 |Roanong 174,776
&5t 9,131,425
eithish & &t 64,785,909

Hi# : Department of Provincial Administration
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1—1—2 Bdh

FANINEREHER TH L, BUEOEZ tEIL, IR T Py o7 — MEE (T
—<9tE) THY, BHIZTT 2y b Dy A —F v —BNEO TN D, 19904k
D& 7 BHELIRE . WAESLAOTEIRO BV D | BRSO BUN BT, TR E Y
R AR B E AN BT EIR DSBS LT, 20144F2HICH 7 2 U IRDA T 7 L EHE
ISAFERIZ L 0 KAk L7214, [ENORTLRIEEZ EET 72010, YRFEERISE Cholz
T ey b VA —F NI =T X —EWRIT L, BEEERE L, BEIL, EHE
BT LR S N2 EZ R FHER R S N EFATB O SHELZ > T D,

B A4 L AAREDERREAZBNLITI8STHETH 528, ME O KBHRIL, KI6004EFTD=E
HIRpRE Tl 2 & A TE, BUELBUR, MR¥F. SUBSEIRIA /3B TERE 72 BIfR 2 40 u
T3,

1—1—3 =R
HFEEAN Y 2 BT Lo 2 A D20134E DOGDPIX3, 872(F K Kb, — A 720 DGDPI5, 674
KRV THD, 20000 RATHEEL. K2~ThORFRELRAZTERL T b DD, 200842
WELEY —~ v a v 7 R0 EITHRAE Lo Rk X 28 - IE B E O 2087
WHIAB R | —FRE M 28R U 7o, 20134F 13 H Bh B A B ~DOJRBH B oK TRk
o BEhEO KB, WK O OEIA - GO KIZ LV | 2012 TR EZFEL| LIz
ENMEK L, RFHRERIT2. ONTE E > TV 5, TERTRERE T, GDPOKI40%, HhiH%E
DKI% % 6D D, Fel T, 2 Ea—& —  [AEAL, B EE - [FE s B
BTHEMEE, £ L TRARILTHY, oLk, FE, KkE, ZLTEATHS,
iy, EASIEL, W, R, ETESThY . FomtidiE, AR, HE, £L T
KETH D, 1980FERME LI, B ARMBIEIIM &2 SIS Z 4 ~tEH L, #h -
RFOFBICEBNL TE 72, BUEZ AT L » THEAEIL. G55 ORI E G4 &
HIZH AL E IR o TN D,
24442 BGDPH#RE (HfI:10055KFIL)
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HiE - IMF O F — & R— 22 Ho5 & JICA FHEMERL
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1—2 %A ORERYEITIT 2 BARRE

H A TIREFERHERRFE LRI LD . — % - PEZE - ERBEEDDEIEmICHY . 20
W ERALEEAR D BRSO TV D, & 0 DI YD B EWE % & Lo ERBEFEDITONT
X, 2012 SEORIKEREREES (Ministry of Natural Resourecs and Environment: MONRE)
INEEHE (Pollution Control Department: PCD) DI EEIZL D &, HERINTWVWEHD
72T TTHERIAY 1,000 b HINLTRY . ZOEERLHERZE L R-oTWD, ZHlIxtL
T, FRRIZLD &, ERBEEDONUEETA AT 25 BIGEIT, FEPEHEDR 40%
LB TE TV RN I ERER SN TWD, £lo, ARMEHETOE T Y v A
L5 &, G AREROERS T 5 P REFEMAIE % —OBEF DR R NPT s (B
HF) 0% <ix, FiEEZE L, EH - EFEHESEMTH L Z LD, +aICBEE L
TEOLT, MEREFH SN TITHE S, 2<BE L Thn, B, AREAE Ministry
of Public Health : MOPH) (2K 2% &, RICHBBSEDL Z&NTELELTH, XA /D
IR FEFEMBEREF I ERE Cld e < | HET AEEZ +3I0H 7 L b D L id > T
e, RRBEREZHIEH LTV LRI TS, Eio, ATHERECREREED
T, BBENANRA LB L SR T AT UL RERRBEAIZ IV AL
TLEIHEEME TN, BEFORAF DL  IIREERFBEEITHEA X 0 OHEE
WflT 52 enTEP, REELZBAT XA LTIV U220 FEEFRTIPITHTBL TS Z
EMBL MOPH (XX A A% 2 N2 & 2 METBERICTRA 2GS 2 0T D,

X3 . & A ENOEFRBEFY) ORI (2012)
Hi# : MONRE PCD

I EHE 2 AT A EIBRIC OV CED A L dbE (K 1 O%E®) Tk 9 &
FTH . ChiangMai & Nan @ 2 (AT DA, ALHE (FlKf) T 20 EATH. Udon Thani, Khon
Kaen, Warin Chamrap @ 3 &7 &, HEl ([Flfkfa) TiX 22 f&FTH . Phitsanulok, Suphan
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Buri. Nonthaburi. Samut Sakhon. Bangkok @ 5 fipFd a4, PEEE ([FALE) TiE 5 G,
Yo, B (A7) Tl 7 S, Pattaya @ 1 B0 A, B (FEM) TiX 14
f@PFH . Phuket. Hat Yai. Yala @ 3 fiiffD A, Fila iK% E LiATe . LITX4 D&
¥,

1. Chiang Mai

3. Udon Thani

6. Phitsanulok

4. Khon Kaen

7. Suphan Buri 5. Ubon Ratchathani

8. Nonthaburi

—1 10. Bangkok
9. Samut Sakhon
11.Chon Buri
12. Phuket
13. Songkhla

14.Yala

4 ¢ [EIRBEIEWBEANF 2 A 9 5 5 BIRIROPTTEH
HiB : www. freemap. jp DR A MY A T2 JICA FAARIVERL

£, BERBEIEMBEAF 2 A 5107 BIREROBEAF OB SWTITILITER 2 DLk
D,
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http://www.freemap.jp/

2 ERBEEMREAF 2495 14 5 BIGEROBEAFE ORI (2015 43 A)

B SRR
B ALEERE T

5 BRI (1) %) BEENFE DR
*H = 8 FFfH]
Chiang Mai O IJFEIEYUELE o 2 — DO REAIF (¥ A #)
I Chiang Mai 0.5t 1. 2.4t/ HOWHERES I THH ., #FEL TEBY 0.5t/ H
: 2.4t LML C & Tuviauy (B =5 20%) , £ D728, Chiang
Mai |Z 1.5t/ H O %2 RFEIZEFE L TV 5,
Nan O JLFEFEWULIRY o &% —DREHIF (X 1 #) 1% 2
BHY . FNEFNO0.8t/HOWBREIITHLZ b, &
5 Nan 0.3~0. 4t FHOMPEEESNL 1.6t/ H, B L, Nan | ZMRSFOZD 2 A
: 1.6t HHRZHEIERA L TWAZ Enb 1 AY720 OLFEEE
X 0.8t/H, [RIHTIX 0.3~0.4t/HAZFE L T35 (B
f8=R%) 38~50%) .
5 0t Udon Thani @ HIFEFYULEL Y o ¥ —DBEAIF (& 1 )
3. Udon Thani 5 01 X, 2.0t/ HOWFREES T, 2.0t/ HARFH L TWDS (%
) @R 100%) ,
Khonkaen @ H1BEFEM IR o Z —DREERIE (& A #)
X2 BEHY., FNEN 0.8t/ HOUERE ) THDZ &
4. Khon Kaen 0.8t . BRFOMELREIIX 1.6t/ H, {H L. Khonkaen [XfR<F
: 1.6t DI 2 BEHBARAIMFEHLTNWDZ b1 HY
D OILPREET)IX 0.8t/ H, [ATTIL 0.8t/ H ZMLEE L T
% (@ 100%)
5 gt Ubon Ratchathani O HRBEFEY)ILEEE > ¥ — D FEHEVIF
5. Ubon Ratchathani 2' St (5’2%% 1@5\ 2. 81://)E| DOMBEEE ST, 2.8t/ H 2L L
: T B2 100%) .
6. Phitsanulok igﬁ N
Suphan Buri OHRBEIEY YL X —DRERAF (¥ A
7 Suchan Buri 0.2t ) 1%, 0.8t/ H DOIFRRE ) TH D5, #FE L TH Y 0.2t/
- Oup 0.8t H L2MLERTE TOARW (BB 25%) , D72, Suphan
Buri 1% 0. 4t/ H OALEE 2 REICEFE L T\ 5,
5 ot Nonthaburi O HRFEIYUILY o ¥ —DBEAIF (L%
8. Nonthaburi 5 4t —%) {%\ 2/.341:/)5 DOMHLERRE ST, 2.3t/ HAZLEL L T W
‘ % (@K 96%) .
9. Samut Sakhon oL 2002 FF LA, #hED T BB L TU U GRIBIERKY O%),
001 Bangkok (1) O HJREEFEM LI o % — DO BEAEIE (& A )
(1) 30t ht%/jSOt/)El DUFRRES) T, 20t/ B ZF L TW5 (B
LK 67%) o
10- Pangkok ot Bangkok (2) 00 t[ABESEHIILEL L 5 — DHEEIF (5 )
(2) 50t X Z)Ot/ HOWPEEESI T, 12t/ BZ P L T\ 5 (=R
60%) .
0. 8¢ Pattaya O HRFEIEM LI o 2 — D BEANF (2 A 8) 1%,
11. Chon Buri o 6t 2.6t/ HDOWHFES TH DM, HELTEBY 0.8t/H L2
: AU C X TRy (BR1ER5 31%) .
Phuket O FRBEFEYULERY o X — D EEAMF (X A #) 1%,
12, Phuket 0t 0.8t/ HOMHERE I THDHMN, HFELTEY, VBT D
: 0.8t BEWZENLEBHOFELRV, TOO2LBH LT
WU (B 0%) .
13. Songkhla isﬁ A<HH
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Yala O RFEEYEEY o % —OBERNE (¥ 1 8) 13,
2.0t/ HOWHEREITH DN, BELTEY 0.7t/H L

0.
14. Yala 9
: JLEEC & T ey (BREE 35%) .

HIBL « JTCA FHERIVERL

b, LRI REREYL Y 2 —ITER S ZERBETE) S EOREAB STV D
DInEVD | [FE X —REEAFE ORI (B#=) (&S, ERS R T L OREHEFED
HENBREE 2 —ABEAF TR ST, EZT, EDOX IR EN TV D003 A
IRERBETEN IFET D,

B AN B EEBEED VIR LBRIZ LR O B0 TH D0, Wx A EEDR
AW AMEBEANEEE & 7 — 7y ORI & — TR AT 7256, 77y
NOWRPETHAET D 1.2t/ H (=438t/4) OEEEFEY O EZ M EIZAET 5 Z &M
TEDHE02725, TOREE, HENRESEE LU, 7—F > MTORBREZFIHT 5
WPE - ABEREDRZET Hav, £ OMEAEITERK 103 TN RS, 7o, #IERLIRIZ K
OPET ADBHIFEEFENICNE D . ERWAREREEZZTELHLIITRDH I LT, WEN
pasE e LCE, =Sy NROER, B2 - BEANGORITEEZET 52 &N
TX, ZORITFNENR 3T HA (2015 4F) . £1,196 H A (2013 4F) 12 K5,

BT, ERBEFMBERIF 2 F2 14 O BIBIAD 5 B BEENFE ORI B
fEIELTWDS 9 O HIRIRETIZ, Bt A BEEDO T AMEBEHERE 2 I8 2 A+ 7=
Yie. 9BTIRAET S 19.5t/H (=7, 118t/4F) DEREFENOEEZMEIEICNHT 5 Z L
MTEDHRITe D, ZORME. EHEMREEHE L LTL, 9 RO ZFIH 3 58kt - A
BRI B, F OIEA~EITERF 2,604 5 AICKS, E-, WIERMPIC L 0D
ADRBFIFEEENICNE D . ENVWREKAEZTEDLLOICR DI LT, MMM
FELTL, IRODEREZZRTDHZENTE, ZOEITH 802 T AT K5,

1—3 XA ORI T HBAFEEIE, BEEEE, BORK ONEHIE

Z A BUFILBEFEMIZ BT DIEHRIE OB 21T > TE TWD, 1992 4 MONRE [N FE T
FAE LT BRBE B OIERIE 2 /G Uiz TEFREE N RE) 2R/E L. # 4 RICTHFEY
'E (Pollutant) DEFEID ROz, FIRMEIZIT, ARMEAE MOPH) 2—RBEEY <
ERPEE g & Uie TINRMEAENR) ZRE L. 8 4 RICTHEIEHEFY (Solid Waste)
DEFHEEZIO RO, # 18 LRI THEBHEEY OWLE - Efl - A5 OFEITMT BRI E
TEAPFE LIz, I 2005 FETiE, TFEE MOI) DSPEEFEFEWMZ AR L Lic [EEFERE
WL ) (AR DIEZEEFE L, B 3 RICTHEEMOERZM D RD, LIEOREI TREFESE
Y OIEE - B - WrOBEMTIX, TNENOKRBE ZRE-TRAEENEAS 2B L
oo ZOXRIITHATHBNTIL, BEEMIZET DIERIEOREHNED 5 TXE TV 5D,
L LR 6, FEEOBUGIZE N TIEL, 29 LIZERIEIZH2IZB0RDON TN DA EL
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WeioTnWd, 29 LB RaBEx., 5 11 KEZRA LG E (2012~2016)
TH, % - EE - ERFEED D EEICAHE I L TCORWBURAER S L TBY . Zh
O OE BN EERE L U TILEDIT B TWD, F 72, MONRE |3 TEIFEREEE m_EEOR -
FHE (1997-2016) | (ZHED X 5 AT [BREEEHEE ] ZKEL TWD, E&HRO
MEREE A PR (2012-2016) | ICCERIROEZ M ESHE 57200 6 DOERMEARIE S
TR, TOFOF 4 BIKIZ T, H5 L~V THERMIZEREOE &M S5 7-0D1E3RD
B LRV GLIR COPEHHNR A X2 & 3EI2, BRE~ R A NOMBGHENTRENTED |
ZOEMRFEE L LT, PR ST —i% - FEXE - IERBERME 20 50%LL F A IEIC
BHTDHLENH) ZENFET LN TS, BIZFEEIR, TR LV TORRED =D O TEE
BRIE L, FRICHE 38 LUV 39 SR\ T, HG HIRIRIC X 2 BEEEM LB sk O & L -
EE IOV T ERB R TEN EIE 2R LT 5,

IRBLUFIC, BESEY ORI O JBLIEH DFT(E & AR LB D TiikzFE ¥,
[—fepEsEm ]
WA - 58 - A OBEARITEAIZITHTT AR RIS H 5,

(PERBEFEY ]
WAL - 5Efl - A OFEALII N E IS H D, EEEFEMOIEHE T, AW T
AT O . WBEOFFRE W] & B U - BEFEM AL ES ([T 2 ZRE L 72 < T B 7wy,
(=S 2) |
—XBEIEN) & [RIARICINEE - T - A7 OFRIZEARICITHG BiIniEcH 5, B,
W5 BIREIEE - & - A5 AT 2RV EEE, T BRI BRE R 2T 12T
TNbEEFLT DI LT

1—4 A ORBHHIZIT D DA FEOLITEFIHHT R O K F—D 57

1—4—1 BAIZ X2 DA FEDFATEFI O

BARE O A FEEREB G # TR, =o0@EASHFEO oL LT, RERIEES [
FEHI 72 iR DI & AT D ~DXfIS ] i T\ b, kFZ2 A EEFERRGE T
X, TRGEZ TAL - FH LS EIIC O T, Ax OEIGREE, fRICEEL 5 2 255
GYRNRE L 2o Tnd ) L L, TREAMAHD L, #HEREAIGET 28800, B
FEWNBET 5 A £ - atT 2] & OBEIRRHLT#H AR L T D,

TO LT RERE X, F3E DA FEIX, HINH I EOREE D A X — A AT
L 7= BEHE & A )0 LD T2 D DIHES 217> T\ 5, BLFICAREN 2 E 2587,

DO 2002 FE~2005 ., Hiith 17 ey =27 b 1 ZAFEEICBITAETAEZET )Y
A TNV AT DOBEOR] (NE : Vo7 T7—BAY v A HELEIC BT 5 FEEE
W) A 7V AT N OREE)
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2006 FFEEE~2007 4FEE, O - A\HOZAIRIEEEE W) (T~ ARy
L= XATEREFEN U A 7 VWHE MR RG] (N F =~ A R’ A
RV RITBIT DEEFEM Y YA 7 VBHE R O BEE% 3 HR)

2012 FEPE~2013 4R, B - A\HOZRREEREG W) [T — Ry —T 3
— T3 T 2 BEFEMALBRRE ) BRTE ) (WA« A DA J OV Z D475
(2B B R~ DL FEIEE)

2012 FREE~2013 AR, FLOMR « N OZRIREEEE eWH ) [T— RNy —2 A
BT DEEY ) A 7 ettt o 7 —dRitm) (NE : F—r B Ry —¥ 11
(2R D BESEW ALERL i 3% D f % AR e N D A DSy BINZ BT A (E R~ DR A TG Eh)
2013 FE~BIE, FHOR « NHOZRRIEEES W) T8 X o —27 RAT VR
Y= —XIZBIT D TN o —EE - U A 7 VR (WA B X
02— 7 W LT RV — o — XU D BEFE AL R SRR 0D SRR SR e OV T A D 43 ]
(2B B R~ DL FEIEE)

2012 4EJE ~FAE, FLOAREAT W /) T2 A 12351 2 BEIEW ST ALy S at il S 82 ) (A -
Far e IFx IR N by Z=RICE T 2 RERREEA A E R R
[T BE e & BRI B O BRI E EL O 72 OFFHEIR E - FEhERE ) 01 1)

1—4—2 fb FF—DoH

ZANCEBT DM R —0@BFEIT, FICESA 7 T HIORE IO L D% L,

PEFEM BE Y B OB FEITIEFICRONZ D Lo T D, LLFICRENRBEEY
By B DB AT T,
[7 7 B%&8R4T (ADB)]
D 2000 4EEE~2002 4EBE, Hifith /172 =27 b [Solid Waste Management] (N% : 7

T —F =7V —IRIZB T 5 BEEFEEYE O D OFEIKE « FEhige I om L)

[ Mo > EEw A (612)])
@ 2005 FFE~2007 H-E, HAft /)7’ v =2 b TManagement Information Systems for

Industrial Pollution Prevention and Control | (N : EEXEJEYLPLIEIEHE L A
T L ORI X D/ NMEEOBRBE M)

1—5 ZADEIRRBEEDSH

BUE, ZAIZHBEOHM-PHEEFEEDOERMMAmE Y . FIRFIZ A = 2 JIEZ DR 3
R L0 APERLS & U CORIEDNEA TWD, 2012 45, Z A TiIfh4 530 B2k v =
NETI0%THoTIEABLE 23%, 2013 4005 2014 4E K E T 20%IC—FEIZ5 & TiF, &
AW R B A ED TE -, BELZL OHARENZ A EHEZ R L TERBY ., 2014 4
R CON a7 AARNRE LEHETICR SR SN TV AR BRI T 1,552 2 15,
F 72 2013 FFERFLTDO BARMND F A ~OEHEKEFIL, 2,904. 4 [F—> (=1JkM) TH
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0. XA OIMNEEBEREFED 60%% 5DDZ b, FANARBEIZESTT VT TOE
VX ARIZB T DEERWR TH D Z EBMAZ D, fihh, 2011 FITHAE LT RKPK, &
NI ZEZRBAR, B0 LA, a X METOBRGHFORHFED Y 27 BN L L
DO D5, FHIBIE, REEN 1% ZUDIFEEF@IIOFTY FHhihThdid, T TOY
BABARR LA THY, HifiE, REELYESYR—V vy —7 T RAEOEEAMITD L
THEXWEHOTIHICE#REZ LT LE S 7 —ARHRNTWD, [FRFCRKES EA i
ATEY ., BIEIZEE - THAE 300 3= (9.8 F/L) L7 oTW5D, X A1% 2015 4FE)
52020 FEEH XV | EPEFER ANA BN REICADL ZENRTRENTEY, 4%IT—JEDT
BHARR, G4 EANEIMET D REMEREV, DD U A7 ZRifRE LoE¥E L1
TOAEFEMR RIS 720 AN EH0AEE 18> TL D,

B2E WX A RO AMUBEEIEE OTE A IRt & OSSR B 0 5 #
2—1 WX A EEROEANRAENDEET AMUBEHIEBRORE
2—1—1 ERSW. XA EEOER, ERITBITHMEST
3t A PERIT, ERBERY 2 5 LoPE TR 2 PRI & LT I A — 1 — T
bb, BARIZEITDFEFEYOX Sy LT, HEXFEEDE —REEHOREL 2 2I20h
N5, REMCFHE CTHR L T 2ERBEEYIT, FEEFEEYOTTLE D DITERY VR
L E SN DRI E HEPE RN IAEMT OG5, ERBEEY (RYEREEY)
Eid, ERBRHERASE DAL, ADBEYE L, FHL BT 2800 H D IRIERN G
Fi, HLUIIE LTV IEEM I N L ORNRHLHDOTH D,
EIRBEIEY T, FRCERTREETY CTH Y | JHUBRERICE 2 285 R/NRICE D
VEEHF ~DOAM 2K T X HHEHF RO LT 5,
25 > A PESRITAIZEL R, PESEFETEM OMIEAEL 285K U7z @ 2h R BeiF 2 B 45
LTV, ZDOH TS L7-HzllE 0 AMbBEHIEEE L, FEIEY O h CERBEIEY) O AL
BN EBALME & R,

=

A E ity (mudd
BEFEY)

\ Foftt (PCB. BE
ERETY ®%)
EREPTE - RE
[ %0)'55?2‘11 TEDHD .

X 5 BEHEM D538
H - BRETE OEFR & JT JICA FAM 1R
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BEAMFZESFUC I T, EIRBEIE) 2 W IE I ALPE T & D BERFITIR G5,

PEZEBETEW) DBERIF A — T —1%, & A A% 2 HRBEIZ L 2 BEFEY O P & OV I
B DIEEOLIEIC LY | A B CEREDSIREZME LA =T — L HISTE RN A
— N — & TR EAT,

OENIZE T 2 ER DT

PEFEBEAIF IR & <,
HRfEZ R L LTERY,

KA pARL NREIC S EE S D, B A EEEEIT I
ENTIE 26%D> =7 25D, HROEFEEHLTN5H,

* 3 ERXS
A | BEIEWALER & Fhoa—P— FhA—h— (W)
KA | 100 FoHA~ 5 HIRIR KFETTU M A—=T— (14 1)
| N . PEEFRIEMIIIESE | R APEE, ASHM. T2 R —,
AL 1~100 R e S5 7y (]9 12 4R
N ~1 hvH HEEAT INRIBERIE A —J— (£ 26 1)

g - JICA FRA I fERL

ZDHL, WMEREZHED TS TERENFRYFE A - —ZLL TR 4D EBY TH D,
# 4 WENBERZED TWND A —T—

244 JSESES KR BEIEY) RIeE 7 =

Xt A pEE A A =R BEIEY) B TR T A PRIE

N7 AN F A = R BEIEY) FEal= - e UK R

T U — ~N NI — R BEIEY) . PESEFEIEY) n—X% 1 —3F/L

TTUT Y A4 K — X FEHEY) HERL 2~ — A pE

i JTICA FR A MR

Fo. XA FEEL FOMPRYE A —H —OWEIILL TOR S, XA EEDE
BIZOWTIHUTORE6~9IDEBY TH D,

# 5 Eiiasttoms

XA PEE N7 7 U — TS T

YA 1967 4 1968 4 1971 4 1967 4%

AR A 5,000 J5 [ 1,000 5 H 9,800 /7 1 {EH

TEEEH | 80 16 90 110

REH & 1ETT - pa R KRR i ]

(B MEEESETR | &5 REETRR | AR AR | KBk vE X i
FRET 788 BT 1 T H 34 & | BT 375 K I TH6H LT &

e s H7E 3 s E¥

BB | EREBESEY) - PE | 2B - ARk AR | RFEEREERHIE T | BEIEMIAR A T %
EBEFEMRER T | fw, BRETRLF | B - BT T
AN — « CO, HIlTBiEE N ESRZ h— 7 5

fR7E BEAF

g - JICA FRA I fERL
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R 6 B A FEZEO RRBIEN TSRS

B4 FEREEK B4 ES b

deigE 6 | Fiix 1
=T 2 | B9k 3
AKH 2 | I 7
& 1| K3 13
A 9 | BtE 23
BE 24 | T2 6
H 8 | &I 8
s 8 | =L 1
£ 7| IR 2
B[] 11| &5 10
A 4 | AR 1
KPR 2 | fLJE 6
=B 1| okl 1
[ 111 2| LB 8
(i 3| 2
ESNN 1| bR 2
sl 1 | f& i 6
=5 1 | EIR 3
RE 2 | IR 6
i 1| &t 205

g - JICA FRA I fERL

# 7 WX A EEO— P —RENEE

H il - AR (Tt | AT -
ey THEGBH 1 &, MGBH 6 &) 30 & 168 &
HBL - JICA FAERIERL

# 8 1 ¥t A BEEDESN TG

EE2 ER EE2 ERK

P 21 | #E 8
Gk 21 54 1
A RRYT 1 [ &5t 33

g - JICA FRA I fERL

£9: XA PEEXDO—F —RIEN

5 sl - EEREEY N ARETH, - B
S 0 16 17

HIBL « JICA FHERIVERL
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QFES (X A1)

B D ERIHT

AN

1) Pollution Care

2) Therm Engineering

3) Royal Equipment

4) Plach Engineering

5) Scholar Industries

T TFDRA =N —NFET D A= —DOEIILLFOER 10D EEY,

F10: ZAITBT D ERA =T — DR
Pollution Care Therm Engineering Royal Equipment Plach Engineering Scholar Industries
Bidvk:d 2000 1997 2008 1927
Capital (TBH) 10,000,000 10,000,000 10,000,500 1,000,000 |FB§
Sale Cost 2012(TBH) 42,989,870 34,614,926 28,125,137 460,000 |88
Sale Cost 2013(TBH) 25,608,995 43,685,589 113,747,538 4,530,000 |88
Employee B 29 | B T8 ]
Type of Incinerator o—3)—¥)L>
EREAR
T5X3F
EANIEEEH 50kg/h 50kg/h (Industrial) 20-50kg/h (Infectious)
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WATE R (MOU, MOM on Test Protocol, MOM on Cost Sharing)
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(Installation Location)

Il | RikEE]
I| tish

B X dm = 20m2

(Legal and administrative matters in Thailand)

The Phuket City shall complete all legal and administrative matters in Thailand
required for the teet operation of the MGB incinerator by the time of its installation
expécted ta be done in March, 2015,

(Others)
Kinsei shall prepare the test operation report in English and give the electronic data to
the City and the Center in addition to JICA.
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Minutes of Meeting (MOM)

June 23, 2015

Referving to MOU, the Phuket City Municipality, the Waste Incineration Research
Center of King Mongkut's University of Technology North Bangkok, and Kinsei Sangyo
Co., Ltd agreed on the cost sharing for the JICA project on the Research and
Development for Appropriate Medical Waste Disposals by Next-Generation Incinerators

as Appendix 1.

S U

Ms. Semjail Suwansupana
Mayor, Phuket City Municipality
Phuket Municipality, 52/1 Narisorn Bd. A Muang, Phuket Thailand

Dr. Somrat Kerdsuwan
Director, The Waste Incineration Research Center
1518 Pracharat 1 Road, Wongsawang, Bangsue, Bangkok, Thailand

Mr. Masamoto Kaneko
President, Kinsei Sangyo Co., Ltd
788 Yanakamachi, Takasaki, Gunma, Japan
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Costs Shared by the Three Parties

Appendix 1

for the JICA project on the Research and Development for Appropriate Medical Waste Disposals

by Mext-Generation Incinerators

Kinsei
Sangyo
Co. Ltd

Phuket
City
Municipality

King Mongkut’s
University of
Technology

Production of
a GB type gasification
technology

X

Delivery of a GB type
gasification technology

X

Construction of the
foundation and a building

Installation of a GB type
pasification technology

& months of test operation
of a GB type gasification
technology

3 times of waste material
tests, emission tests, and

ash tests, respectively

from other municipalities

Implementation of a
] . s
seminar for executives X

months of test operation

* a GB type gasification

Operation and
maintenance after 6

under the JICA project

Phuket City Municipality

technology will be
granted from JICA to

after the JICA project

XI

: Phuket City Municipality will provide
2 assistant technicians

: Kinsei Co., Ltd will provide
2 Supervisors (from time to time)

: Phuket City Municipality will provide
2 assistant technicians;
Electricity (300 kWh'day);
Diesel oil (60 little/day);
Water (11,000 little/day); and
Lime (15 kg/day)

: Phuket City Municipality will provide
2 assistant technicians

: Kinsei Co., Lid will provide

Travel fees for executives from other municipalitics

: Phuket City Municipality will provide

| seminar room

Coffee/tea and sweets for executives from other municipalities

X" King Mongkut's University of Technology will provide
Presentation of Kinsei's Gasification System in the seminar room and on site
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Summary

Chapter 1: The present situations in Thailand

Due to the rapid economic growth in Thailand, the volume of domestic, industrial,
and medical wastes is an increasing trend. According to a report in 2012 by Pollution
Control Department (PCD) of Ministry of Natural Resources and Envitronment (MONRE),
particularly, the volume of medical wastes was increasing 1,000 ton each year.
Therefore, proper disposals of medical wastes were an urgent agenda. Although it is
municipalities that are basically responsible for medical waste disposals,
approximately 40% of medical wastes only were disposed of by municipalities in 2012.
Based on the survey under the Study, many of the existing medical waste disposal
facilities (incinerators) in their central waste management centers of municipalities
are neither properly functioning nor functioning at all, because they are difficult
and expensive to operate and maintain and tend to get broken. Besides, Ministry of
Public Health (MOPH) points out that even though they get fixed, the existing Thai
incinerators are not high—performance and cannot meet the emission standards of gases,
and thus will result in air pollutions. Dioxine that causes serios human pollutions
such as deterioration of reproductive function and immune function as well as
carcinogenesis is a toxic substance created by incomplete combustions. Many of the
existing medical waste disposal incinerators cannot control creation of dioxine from
incomplete combustions and prevent it from emitting in the air. Consequently, MOPH

is conserned about human pollutions by dioxine

Based on the aforementioned background, the government of Thailand has been
developing laws pertinent to wastes. In 1992, MONRE made “Enhancement and
Conservation of National Environmental Quality Act B.E.2535” that were integrated
with the previous laws pertinent to the environment, and defined the term of pollutant
under its chapter 4. In the same year, Ministry of Public Health (MOPH) also made

“Public Health Act B.E.2535” that covered domestic and medical wastes, and defined
the term of solid wastes under its chapter 4. It also designated the responsibilities
of municipalities for collecting, delivering and disposing of solid wastes under its
chapter 18. In 2005, besides, Ministry of Industry (MOI) made a declaration on
industrial wastes disposals, and defined the term of industrial wastes under its
chapter 3. It also designated the responsibilities of authorized entities playing

respective roles for collecting, delivering and disposing of industrial wastes under
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the following chapters. As seen above, the government of Thailand has been developing
laws pertinent to wastes. However, the actual situations on site are not necessarily
in line with the development of the laws. For this reason, “the 11" National Economic
and Social Development Plan (2012-2016)” points out the fact that domestic
industrial, and medical wastes are not disposed of in a proper manner, and hence,
prioritizes their proper disposals as an important agenda. MONRE also makes
“Environmental Quality Management Plan” every 5 years based on “Enhancement and
Conservation of National Environmental Quality Policy and Plan (1997-2016) ” . The
most recent “Environmental Quality Management Plan (2012-2016) ” develops 6
strategies to improve the environment, and the 4" strategy aims at preventions of
pollutions and reductions of emissions at the source of pollutions in order for local
authorities to efficiently improve the environment. It also designates
decentralizations of environmental management and for example responsibilities of
local authorities for properly disposing of over 50% of domestic, industrial, and
medical wastes, respectively. In addition, MONRE makes “Environmental Action Plans
at the Prefectural Level” and designates local authorities’ concrete action plans
on management and operation of waste disposal facilities under its chapter 38 and

39.

Chapter 2: Possible applicability of Kinsei’ s gasification technology and prospects

for future business development

Kinsei Sangyo Co., Ltd has developed the gasification technology for the first time
in the world and won a number of prizes. It has been awarded “the Prize of Minister
of Economy, Trade and Indusry’ from Japan Patent Office, “the Prize of Excellent
Environmental Machinery” from the Japan Society of Industrial Machinery
Manufacturers, “the Prize of Chairman of Japan Chamber of Commerce and Industry”
from Japan Institute for Promoting Invention and Innovation. United Nation Industrial
Development Organization (UNIDO) Tokyo Office has also selected the gasification
technology as one of the 6 excellent environmental technologies in Japan. The
gasification technology as the only one technology in the world consists of a
gasification chamber that produces flammable gas by steaming and burning wastes and
a combustion chamber that completely combusts wastes by mixing the flammable gas with
oxygen.

The ideal system for the appropriate management of medical wastes should have 3

factors, i.e. “Safety’ , “Economy’ , and “Reducing environmental burdens” , and
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it is only the gasification technology of Kinsei Sangyo Co., Ltd that can satisfy
them.

Kinsei Sangyo Co., Ltd has been having a dream of promoting its technology abroad
since its foundation. The logo mark of the Earth using “K” as Kinsei and “S” as
Sangyo has come from the dream. In the 1990s, Kinsei Sangyo Co., Ltd ordered partner
companies in South Korea and China to do partial productions of industrial waste
incinerators and now do full productions and sales of industrial waste incinerators
In addition, when Japanese companies construct factories in Thailand and Indonesia,
it exported industrial waste incinerators to the countries. Since 2005, it has been
engaging in projects in which municipalities in the United States of America and India
take the lead in installing large—-scale domestic waste incinerators. In 2012 when
Kinsei Sangyo Co., Ltd had an opportunity to display panels of the gasification
technology at the side event of Rio+20, it was able to grasp needs of proper disposals
of medical wastes from a large number of people from the developing countries. For
these reasons, Kinsei Sangyo Co., Ltd has started thinking that it should promote
not only domestic and industrial waste incinerators but also medical ones using the
gasification technology, that are suitable for proper disposals of medical wastes
in the developing countries. Besides, it is also necessary from the business point
of view that the domestic markets are in a decreasing trend. The total volume of emitted
wastes is a good indicator for domestic makers of incinerators to prospect the domestic
market, and the total volume of industrial wastes from the 10-year period of 2003

to 2012 indicates that it has been continuously declining since 2005

Considering the aforementioned background of formulating an ODA project and
promoting its business operations abroad, Kinsei Sangyo Co., Ltd each year employs
4 additional staff members for overseas operations to ordinary staff members for
domestic operations who graduate from such local universities as University of Gunma
and Takasaki City University of Economics. This way, it believes that it can fortify
its organizational operations and further contribute to creating and maintaining the
number of jobs in its locality. It also collaborates as an industry—academic—
government triangle with University of Gunma and Takasaki City that participate in

“Associations of innovation creation in the region of Gunma” and tries to improve
its technology for the developing countries. And this is believed to be ending up
in industrial development of Takasaki City as Mono—Zukuri meaning manufacturing. When

Kinsei Sangyo Co., Ltd makes progresses in formulating an ODA project and promoting
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its business operations abroad, particularly in Thailand, it can contribute to
maintaining and increasing transactions and employment among Kinsei—Kai meaning an
associated local small-medium enterprises group of Kinsei Sangyo Co., Ltd. Such
progresses also create a new demand for finance and by receiving loans from Bank of
Gunma it can circulate the economy and finance within Gunma Prefecture and Takasaki
City. Lastly, Kinsei Sangyo Co., Ltd is planning to make a presentation of this study
to local small-medium enterprises at a seminar for overseas operations organized by
Department of Industry and Tourism of Takasaki City, and hoping that it can be a

momentum to creating the 2™ Kinsei Sangyo Co., Ltd.

Chapter 3: Verification of adaptability of gasification technoloty to Thailand

It is the municipalities that are responsible for disposing of medical wastes in
Thailand. However, most of them either do not have medical waste incinerators or
operate them due to malfunction even though they have one. Consequently, wastes
including medical ones are not properly disposed of. In addition, since thai-made
medical waste incinerators with multifunction are difficult and expensive to operate,
it becomes problems with Thailand where engineers and maintenance budget are
constantly lacking. According to Ministry of Public Health (MOPH), besides, they are
not high—performance, though multi functioned, and cannot meet the emission standards
of gases including dioxin, resulting in air pollutions. Meanwhile, Kinsei’ s
gasification technology is easy to operate due to its simple functions that require
no specific skills for maintenance and inexpensive to operate due to the technology
that requires little operation and maintenance cost because of less fuel. Therefore,
it is cut out for Thailand where engineers and maintenance budget are constantly
lacking. Furthermore, despite it simple functions, its high-performance technology
can meet the emission standards of gases including dioxin, meaning that it is ideal

for Thailand

Chapter 4: Proposal for formulating ODA projects

As regards an ODA project that can contribute to Kinsei’ s business operations in
Thailand, “verification survey with the private sector for disseminating Japanese
technologies” is an option. It allows Kinsei Sangyo Co., Ltd to demonstrate medical
waste disposals with its gasification technology at the central waste management

center of the Phuket city municipality and promote its technology to other

107



municipalities nationwide. The ODA project consists of a demonstration component that
demonstrates its technical reliability and environmental performances of the
gasification technology (GB-8) with the capacity of 1.0 t/day (2.0 t/day in case of
2 butch operation) and a promotion component that promotes disseminations of
information on the technology to Thailand nationwide and introductions of the

technology to other municipalities

The study found few institutional and technical problems in planning and formulating
the ODA project. However, Kinsei Sangyo Co., Ltd has to go through planning
competitions and is not sure about its result. Therefore, it needs to improve its
proposal based on the study. In addition, when Kinsei Sangyo Co., Ltd delivered its
small gasification technology (MGB) to Bangkok under the study, it encountered delays
on custom procedures, and therefore may have a similar risk affecting implementation
schedule of the ODA project. However, since Kinsei Sangyo Co., Ltd was able to discuss
custom procedures with the consignee in Thailand who caused the delay under the study,
it is less likely that it will face the same problem under the ODA project. To minimize
such a risk, however, it needs to have closer communications and coordination with

relevant stakeholders under the ODA project

Chapter 5: Business operation plans

Kinsei’ s gasification technology is specialized for medical waste disposals. Since
it ismunicipalities that are responsible for disposing of medical wastes in Thailand,
Kinsei Sangyo Co., Ltd plans to sell it to municipalities. For this reason, it has
made prioritizations on municipalities as potential customers by referring to the
daily volume of medical wastes at the prefectural level and the information on
municipalities that already have medical waste incinerators. The municipalities that
are likely to introduce it are 9 municipalities where medical waste incinerators are
either not in good operation or not in operation at all in 14 municipalities. The
second priorities go to the rest of 5 municipalities where Kinsei Sangyo Co., Ltd
can reasonably expect them to introduce new ones based on the increasing demand in
the future, though they are currently fine with the current operations according to
our hearing. The third priorities after 14 municipalities go to municipalities where
the daily volume of medical wastes is relatively large. According to table 38, there
are 17 municipalities aside from 14 municipalities where the daily volume is larger

than 1.5 t. Kinsei Sangyo Co., Ltd can approach these 17 municipalities. As regards
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other criteria to prioritize municipalities, the areas in municipalities where the
eco industrial town planning is being developed by the government of Thailand are
conceivable. Currently, multiple public entities including MOI, Industrial Estate
Authority of Thailand (IEAT), and Federation of Thai Industries (FTI) are developing
the eco town planning in parallel. The planning that the study considers as the largest
and most major among them is being developed by Department of Industrial Works (DIW)
of MOI, and has 10 prefectures as shown in table 44 as of 2015. These 10 prefectures
are either among 14 municipalities where there are medical waste incinerators or
municipalities where the daily volume of medical wastes is more than 1.5 t. It is
also valid to prioritize municipalities by referring to this information. The eco
industrial town planning in Thailand envisages industrial parks, and thus aims at
improving efficiency of electricity use and properly disposing of industrial wastes
emitted within the parks. According to DIW, however, it also envisages expanding its
planning to pollution problems as well as touristic and agricultural sectors,

including proper disposals of medical wastes in the region.
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Feasibility Survey with the Private Sector for Utilizing Japanese Technologies in ODA Projects
Thailand, Feasibility Survey for Appropriate Medical Waste Disposals
by Next-Generation Incinerators

SMEs and Counterpart Organization

B Name of SME : Kinsei Sangyo Co. Ltd
B Location of SME : Gunma Pref., Japan
B Survey Site = Counterpart Organization : Central Waste Management Center of Phuket

Incinerator

Concerned Development Issues | Products and Technologies of SMEs

» Plant development of waste treatment, in » Kinsei’s incinerators are easy to operate and
particular medical wastes, lags behind due to lack maintain due to the unnecessity of special skills
of budget and skills. and techniques as well as inexpensive and friendly
> Negative effects from medical waste disposals on to the environment due to less requirement of
the environment are serious. combustion assistant (diesel oil).

\_ Y,

Proposed ODA Projects and Expected Impact

Kinsei intends to promote its incinerators at the central waste treatment centers in municipalities nationwide

by implementing Verification Survey with the Private Sector for Disseminating Japanese Technologies, and
therefore contribute to mitigating negative effects from medical waste disposals on the environment.
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