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F1E FHATHEMIREOBE

1—1 {BBELEH

Z4FE (BT, [Z4 154, (HfE51.1km>, A0 6,346 7 A (2002 45), 1 A2%72 0 GDP2,236
oL (2003 48)]) X, TZEARHT L, =4 VB — 9 > OfT 23 5L 2 KRG YR A 1
ZTW5D,

INETOLEZA, —EbrFE, B ER, iR, BERRE (SPM), AFx v F R
FICEA L TRGREAELZGIE L, N a7 58EE2 P EERRICBNWTE=4Y 7 %21T>T
W5, Lol BFER T IRMENALFEA T2 FOBERWED 1oL LTSI 5 HRMEARAL
&) (Volatile Organic Compounds : VOCs) (Z2OW T, BRERXENHEINTE LT, £ EERAR
KR AENEZT HT-ODOREIIITHOIL TR, VOCs 1E, WAL DHERCO F WV, BfEER EOFH
EPEFEH T EREEMENFER SN TV A T EnD, XA IZBWTHZOX KO EEMENEH S
TWHEZATHD,

ZOX IR D, KREH VOCs DEREERAERTICE T 2MAEMNIE (BEFRY R 7 T7EAA L)
DI % BB X A BUF» S B ARBUFICR LERENH SNz, e, FanHiidaER 2 Jkig 9
HHDTHD,

TR RARZRMIL, EEEEETIX 408 (VOCs fEEEY 27 7& A 2 b, BREEEIET — # D QA/QC
AT LORE, T ERIEICKIT DG RO & AKEERE T VO, BIENTE=4%1 78N ©
WhCblzo Tz, LavL, ROIREBEFEICRIT 2Mahc L v, 2 A ROEEE K S & VOCs
RV A7 TEAA L MIK> THRIRENTEHDTH D,

1—2 FREXREAH
(1) Fuy=7 FOIEBFHE & ONEE 2 AGTEIZOW TR RRE & HhEsiT W ry =7 |k
DA Z AREZ T D, eI T DR, VOCs BRETIAMER TS VOCs xR 2 HEF I AN & 72 %
ZEERVRBRET D E L BT TR 1T FEETHEM & U CEREEMIE - WHE & > % — (Environmental
Research and Training Center : ERTC) K OVAERSIE/F (Pollution Control Department : PCD) 7> 5 %
FEROR S TNDLLUTD 28 DBMREZ BN LT ) 2T, Wl 7rm =7 FEHE A ER
ERAE
+ Receptor Model for Evaluation of VOCs Sources Apportionment in Bangkok Metropolitan Region
(ERTC £ Y Z3h
+ The Development of Environmental and Emission Standards of VOCs (PCD X ¥ %3

(2) Fav=y MitiiE 5HA (RUM, AHE BRI, 1250 b, BRBRL ORNT
BT .

(3) FRFMEAEOREE LTUTORERELZRD D5,

1) ZFEAFOHAGHE (R, THEhEIE, BAGHE, W, FEHERT - )
2) Plan of Operation (JEENFIHEID X7 P 2—)L)

3) FARHMEE ()
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A MOAHEFEE (NBERE, THRIFE, RBRE) OEE1T 9,
TN A 12DV TS Minutes of Meeting (M/M) (ZHUD £ L, A - ZHAIT O,

FERE

ravx s NEOZSYE

EZFFEICB T EAT T Y =7 b OLESIT OMER

KEIBR RIS 1T D VOCs KR OB DR

VOCs % 5RO HLIR & FRE

KA VOCs ®5R M OBRETIER E O EHEIT - BIREEEI OMERR & ERTC DR HI O AL
KEH VOCs ®F5R K& OBRBEILER E O 728 O LY FHARDL, FHE O fERE
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TrYx s FOKEARFE (B, BE, 1EE), &A)

a7 M

Ta Yz b OEkAH
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1—5 HEHTRE
A A A H 1537 AN
1 10411 B (H) 11:00 D — > Noay
2 10 412 B (K) | 08:40-09:15 | JICA ¥ A HEAFTAF
09:30-10:00 | HAKIEAEFAK
10:45-11:10 | DEQP Jaj& 4k
11:15-12:00 | DEQP Fll [F &2k
12:15 Welcome Lunch
14:00-16:45 | PCD K (N ERTC & OA& R ik
3 10 H 13 H (JK) | 09:45-12:45 | ERTC & OfTH&H
14:00-14:30 | PCD 7487 bV — R
14:30-16:45 | PCD & DT &+
4 10 H 14 H OK) | 09:30-15:00 | ERTC & D&+
15:00-16:00 | PCD HEJHHR T AHBH 7 AR 7 b U — R
16:00-23:00 | ERTC & 0¥T&E
5 10 4150 (&) | 09:30-11:30 | ERTC I T M/M £4,
14:00-15:15 | DTEC ~D i st
16:00-17:00 | JICA % A HHEAT~D AL
17:30-18:30 | WHFE=X U v T AT —1 3 VR
6 10 A 16 A (£) 11:20 A > hH

DEQP: KIKEERBEE BRELE M LR (Department of Environmental Quality Promotion)
PCD: A5 1E/R (Pollution Control Department)

ERTC: EBREEMFSE « #iff{&+& > % — (Environmental Research and Training Center)

DTEC: Department of Technical and Economic Cooperation




2—1 VOCsIZ&LBARRFLOME

AR RS (WHO) 1%, VOCs (iR MEAHALAY) (Very Volatile Organic Compounds, VVOCs
Zate)) &, DS 240~260 ELLT OFENE &
WE G T D REASH S 09 <L RREGR LTV, KRUGGE & LToO VOCs 1X, BE#H
5195 2 L BNRIEIC /e 2B FERRIGEWE &, KREHP CRALFERIG &%) C, ki 7. H 25V
JAbFEAF T H v N EERT HRIBWE CER TALENH D (WTOMNEEAT 5 VOCs BNIFET

HO2E HAITBIT D VOCs xR E

EFLTWD, VOCs IX, b

5)e ZITIE, ZO2HIZEHLTHADRGIERIZHOWTHEELT 5,

s

EWEE D720

(1) BEXRKIBELYE (Hazardous Air Pollutants : HAPs)

XA TliX, VOCs OKRKEREEEFEITRESINTELT, ZNE THRRMWARRKE=4Y 7
TFE ST RN, BREROFE L LTE, Frexlx— - EELITRABEES (NEDO) 23
1To72 1997 DAL TEE 0 OFHA . ERTC A3 2002 428 22 7 TIT - T2 10EFHA . PCD A3 2004
H4RHE6RIIAVAZfiINEOAINTIToTEdiEN &5, ERTC 1L, [EAHWAE LA -GC/MS
HEIZED 21 D vOCs Z#HE L., PCD L 2RO T VT RfE, 77 8v LA & 4D VOCs %
HIE LT, el L THIE S/ VOCs O Z Fhiged % & ERTC OIS 1T HTLA B
EEHREL WD,

#— 1 Concentrations (ug/m’) of Benzene, Toluene, Xylene and Ethylbenzene in ambient air in Bangkok

Sampling site Benzene Toluene Xylene Ethylbenzene
Yaowarach(Roadside)* 180 745 242°¢ 83.2
Silom(Roadside)* 245 613 197°¢ 60.5
Victory Monument(Roadside)” 85.3 307 72.1°¢ 22.1
Rachayotin(Roadside)” 73.9 307 26.4°¢ 16.0

Din Daeng (Roadside)" 0.278~4.56 0.367~20.3 5.53~6.18 ND~5.57
Ban Somdet (Residential)” 0.537~2.30 1.57~55.5 1.27~3.46 0.890~1.83
Vachiralongkom Dam (Background)® 1.50~2.95 3.71~9.97 ND~3.07 ND~2.37

a: After Report of ERTC (2002 Aug.); b: After Report of PCD (2004 Apr., June); c: Data includes
concentration of styrene

ERTC O — %78 VOCs {FRDEFEZKML TWDHETHE, RXUBY, YZur A XN
AOBRELEEOKI 505, R 7o F LU RNRELEHELFRL L, Lo b ML un
ENERELEEOKEOREICHY L, S aZifiNed VOCs DIE%E, @FRENLE SND
EERATHDZ ENIDNZD, —FH. PCD DT —XiL, NUBUVRENBIBTrEAER L
LT, FRUSAD VOCs IRENIEEELL T Chotz, 2D &iE, o7V v TR ORE -
EORGEIOLEEM: L VOCs (G Y EREED LEMEZ R LTV 5D,

DRARTCIE, FBENIR S BRETVH YL 3 FLEC AR\ VOCs 4 T A SRHEW R, 5 A R I D A A I TRE L, SRYEE K OME S
HZHREL, REARKE=4Y 7 217> T %, 2003 FEOFRAERR TITIEEEHE O 5 HN B D8 8 % DAL TR 2
A T2b OO, oI ER FITREIEE LW Lz, XUBr280, REI 1998 LRI A2 R LT 5,



(2) T - FEFOIRD

Z A TlX, VOCs BRE EEZX G DERZIE ) FHPEEL T, AERKGEWEITHT S
BLDBFEL B E - TE TN D, 1997 21T, % 7 v bOAMEE TS B S vz VOCs 73
JRIK & B 2 HIAREFEENIE L, 3 20FN 2 B — MRS BEET 2 Fl b o 72,
2004 4F 9 HIZIX, 737 F 3 2BV T VOCs Z & Te PESEREFEM DNEIERFE S AL, JEIIBREE NG Y
Iz (BIfE, PCD & ERTC 23/ L CHEYTRELZIT > CnD), Fio, BREGRICO DD E
BB DHEED 40% NERIZETHE DT, FORDON Y OESITIEFIEED VOCs 23R L
TW5EPCD IR LTS (10 H 12 BV aA > b —T 4 7B 5 PCD OEARE L
B

VOCs ORI (AR - EER) 1T, BERER (THRE) 760 VOCs DEREE~D
BHBEEZHETHFERNVICR D, AFREOEREO R THEAFKICO W TR EZ A,
ERTC 75 2000 DT — X NEIZE SN, LOLIOT =X DR)NT 1998 FOHEE T4 A [H
TR LAWY B 28758 I2FEi STV D VOCs & Ll © & 2 [RIFEEE VOCs 2372 < |
BIER 72 KKV DERRIENHE 2 T D 0 E D a5 Z LIxTE o Tz,

(3) B AEPRDIRI

Bl 72 EOBEEAEIRD B O VOCs DFLHIZE LTk, EORBEEDPFELHEMLTEBD, ~
R UEOBEEOHEMARESND,

XA BFIE, BT A DFUEZ BT EURO 2 775, IV VEFEIZ EURO 3 ICBATT 5 EHEIN &
. ZHUZHIGE LT, PCD X, v v —3 & A FEhiak %@ LT, BHmHET ADOWPEZEIT> TV
e 2O LTEEMOEOEEZLNL N, JEIE, KR 20 ., FHXHEE 50% & V9 EURO M
WZHE> TIThIL T %

(4) RIBEE L LToD VOCs

AIBRE & LCD VOCs 12 L2 KRKIGHRORRE L, FilEki - (PM-10) A XXk (Y
V) BEREL LTHOREWENT A Z LR TE 5, 2000 FFE TORKEE=41 77 —% & 2003
EDOF—Z ) bHid, PM-10 B2 (GEHEE 0.12 mg/m®) 73 2000 4E & TIEREEICED LT-2N, ZD%
ML TWbHZ e, —FHAYy GEUHEE 0.1ppm) (X, IREOHEBIRH 2 D00, HIMEHmZ 7R L
TW5?,

PM-10 & A X 7 NOFFEREZ NN a7 EARTHEET D &, PM-10 IZOWTid v =
T DOFD2MEREEL, AXFVH U MIRILVASALTHD, LiRn-oT, BARLRFEERICH A TH,
ATBRE & LT VOCs 12 L 2 KREKIGYRICE D BT R oA 5, 7272 L, ¥ A Tl il
({2 PM-10 OFREEN ES-T HHANRD b TE Y . BIRHROFIER 1O % 5121 E L T VOCs
DG ZFHI T 2 LEN D D,

AFRIOPFHETIZ, 0HA 12 BOYaA 2 FI—7T 4 72BN T, PCD 26X A BV THAE]
R & L TP VOCs 73 PM-10 & A U OB GIZKk L CEDRRERE L TWDOMNEHEET DA
TNV THDLEDTA L FRHoT-,

2 BT, PM-10DBREEEVEE (0. Img/m®) 16T DR AHIB0%IC T 725 & . ITEIRITIERIT (20014 FH4E33 1 g/m’) T
HWBELTWD, A% F b ERELUEIE0. 06ppm, 200145 FEIfEO. 044ppm) 122U NT 5% ﬁ>ﬂk%éhéfﬁﬁ7ﬁl 16 BT, 5‘6%[
W L LTOVOCsDEN G 72 0 OFFHESHERNCATHERWI ENRFE LTS EEX LN TWD, (BREEA. MRMEAHL
G (VOCs) HEHIIIHIRGT WA E, HREAHILAY (VoCs) OHEHMHIC W T, FRk164:2 H)



#&— 2 PM-10 concentration (ug/m’) and O; concentration (ppb) in Bangkok in 2003

Category Range 95 ' Annual Numbe'rs of samples
Percentile average exceeding STD (%)
PM-10 (24 hr) Ambient 20.5~189.0 101.0 54.5 36/1,680 (2.1)*
PM-10 (24 hr) Roadside 12.7~208.9 119.8 61.4 108/2,152 (5.0)*
O; (1 hr) Ambient 0~169.0 55 15.7 155/61,789 (0.25)**
O; (1 hr) Roadside 0~145.0 42 11.8 13/24,905 (0.05)**

* STD value: 120 ug/m’; ** STD value: 100 ppb
After PCD provided data in the Joint Meeting on 12, Oct. ‘04

2—2 RIBLEXKRIZHETSHVOCs ERDEEDIT

A A TiE, —EfbmFE, MR, I, RIRIERL . PM-10, A2 $RICOVTERER
B A3, KRRIVBSRARICI LA TV, ZOFREE, WTNOEBIZOWTHELREN TN
STETND, PM25 2200 TIE, BRELEHEORENTGYXIHRZES (Pollution Control Board) T
e S AVIZ S BRYEERREIZIZE - Ty, HARERIT O HAEE [Thailand Country Development
Partnership-Environment (2003) ) (2 XAUE, & A O RGBT R OFEIL, R IR E 2 R S E 5
ZLETHhY, TO—BL LT PCD 2, 2007 4 F CTICbh 7-OHEH A x> MU —Z Bk L, ¥l
i 7B LD hORBEREL T 25 TH D,

BERKIEREE L LTD VOCs IZOWTIE, 5D L ZARDORIT/R > TR, L LR
5, ERDO X HI2X A TlE, VOCs {BHIIKIT DEEMIBELREE > TND T EnD, HONITR—
ATGA P —_A EEi L, *RERFT AT TNDENZ D,

2004 - D JICA \ZxFT 2 HA B sl D BEFE R & LT, ERTC 2> b BRI IEEER E D72 9 D VOCs
Dt MKk 2RO BEHBIfRZE < Tk, 2005 FERMAE L LT VOCs HEHo A v h Y —
VERRIZ 2303 2 Hifff, PCD 735 VOCs OBEA A Je O ER B LM IR E TIE O BT IR ERE 3 R H &
Nz, oD Lk, AERKIELEWE L LTOD VOCs RN Z A BUF DR THER ST T&
TREE LB Z BiD,

2—3 VOCs % - IEDEKRELEFHE (ELAHD

(1) By Z—r3—k

ERTC DOWFFE « BRFFRORZIMIL, T— 72 EZOo YD 34 L7 ) o FHYED 44T
B SNTWDHGREE 24D L » 71X [ A BREMFEHEE o Z —T7 1y =7 | (1990~1997
) Ik MBI EZ T TRBY, 7uv=y METHIL, NEDO O/ %1% T VOCs DI3HT,
SHIZAY = —F DM 2 G TN O SHT 21T > 72, 2004, 2005 44 A SEHEEIZIE, Rk
D VOCs #:i% &t L OBRICE T 2078, KURDIEE AT T /L OMRFEICE Y A TN D
(10 A 13 H, ERTC & DWgicB T 285iH]), oD Enb, REEOMZEE IR, B2
ST RE, IRTFEEZBECEGE L WA EEX NS, L LR S VOCs XKD 2 AF5E,
T 725 VOCs (Y DR—RA T A U —_A FOHEH A X2 U —1ERZE1T ) 12h 7> T,
REFOEMDBMIET 2D DT, BARPEAMNH I 21TV, D & —3— ~Off5ERe ) Z k7
HZENEELY,

P MK H D VOCs AYEEREA T ST 5,



(2) rikE

B/E, ERTC 121%, KREASITHIC~ =2 7 L O ELEE (ACEM, Supelco #:HY) /GC/MS
(GC/17A-QP5000, SIERUERTEY) 2% E STV 5, VOCs IZX D RKIGHDRX—A T A 4
— A~ J N VOCs HEHA >R b U —ER D720 D F — Z 8 24T 5 12T, SHoE & HlET
HUENRD D, THOOMRMEEZITHITIE, WEMRRZRRKEE (TRIE) %, BALZE D g
[EC7 iéhf“évmkwﬁﬁﬁﬁf@UmUTiTTféz%ﬁ%é ERTC OEA O
1T, 29 LG22 200 T, BERVEHEAER &L+ RIRE 2 b - - ofrEE o fit
HERARRRTHD,

PCD 1E, HFHHAT — 3 V2REIC 52 ANCRE L TR0, EEREOHBHEZTT-
TW%, PCD ®ZRITIE, VOCs MIEM DREZE (F v =A% —) REBHEAZLE/GC/MS  (HIE
@W“ MR Z TV D) DERESNTEBY ., VOCs DHTIAHIA I3 -~ Tnd, oo
8L, BIEEO L ZA Q004F10 H) =T RT7 7 4 T ODAEERIT-> TN D,

(3) kit fIoNE L Ik

BN 0B % E B 2 bLd ERHEE 2L TFIZHIRT 5,

D VOCs DT 7T 4 T RO TH T o T ikE X A DORGEENETH# LT 1A% L,
FRRET 5 i

GC/MS D A>T F v Ak

VOCs E=# U > 7IZB) HIEEEEFIE

R—2 T A AR E T

VOCs O A X b U —1Epk (27 U v 7 &5 Tp)

VOCs 7 — # fiffir Fik

Inoo7n Yy MIET L8, OWIEOHESIIZ 1ER, X=X 74—~ A|22
ML PEHA Xy b U —ERRIC 1 4R, Iﬁbf%%#é@féﬁ3$ﬁz£k%zéo_m
MO RS LT, Bl X H1ch 7o #—r3— h IR 29224 TRE S 24 2 T
HEEZ2LNLEDT, O~O@DHA ZEHHEMEDOIGEKR O ¥ ¥ —/3— h D HARWHE TIT
ZENAREE b’

1990~1997 2 Efifi S 17 ERTC 7’1 ¥ = 7 b FREA ) Tk, BREEMER 12030 DB By
Wi 2 B2 LTS IRHI OREE N BEEO O E D & ERTWe, 207 vy =2 3T L, —EH
MaE B\ ZORERIZ, PO TOBREEAEET DL ORI I121T) Z&8i1%, B H—r3—
NMZ ERTC (2B DD HHEIZ DWW THB A ETERTLERRH L B2 01D,

® 0606

1 HBE, AATRERKTOVOCs Da L FI3A T AE=Z ) V7 THEH SN TWARIEEBEIZZRAIOFNEE L DBND DT,
& RSEOMREA M- @ 2 4t 55 hiE, D72 &b A% 10 FERITEE N E < TF—Z IEEMEN 20 2 ) X9 2l &%
F5ZEFRNEAY, BREREICHTE>TIE, 7F A MIGERLZ 2 oOMREIINA T, EHEA—DT—RZ A IZBWTATF
VAKEIEEM L WD Z e, Ny T YT TR B HIERRE CH D Z & VOCs & [ - IELhHE CLet
L CHE LB HEIEREEZ GCMS IET A DICHER AT Y v b /AT Y » b VRAFEAAZHA TS Z & BT % %ER
»5,

FRERF 2oV T, “Plan of Operation” 2R, BisA N E L& 2 b5 82 1 AOBHEMFZ THAN—F5Z LT LWV O T,
BHOFMNEMFEZIRET HZ LD, 2O L) 2k OFE %2 5T ABICRBEIC 2 2 01k, EHIHEMAZIREL O D o & —
= N BARBHEIZ L 2 MBI OR OB IEEZ, 7 a Y= 7 MRRERHR L, EEEHENO LB LHE L CHIET2ZETHh D,
TaYzy MHBICHTZ o TUE, THEATREICT 2 AARMOKHZ S 0 HIF THELLERH D,

=



(4) VOCs 5YxtRIZH1T D ERTC & PCD & O#&E| 3

VOCs (YR RIC b D=4 Y 7128V T, ERTC 1390 EDORIZE « Bi%2%, PCD 3%
=2V T DOEBPIEEI 2D, XA OFEITHE LTz 7Y 7 FEORT % ERTC 23TV,
EORRER—ATA E=H ) U ZIZHEMA LT, PCD & ERTC A=Y 7245 L TE=X Y »
7% 3 L, & D%IZ VOCs DHEHA x> b U —Z B3 2B812 % PCD & ERTC 231 LTF
— X B ERE - BT 5 2 LAY, VOCs 1544t 12 38V T ERTC & PCD A& B R_RERIGEEZ 2 Bl
Do

VOCs OIE % . ERTC (ZMMEAEE T, PCD (XX v = A X —ETHED L 9 L& 2 TW\b, ERTC
2, YT T a X N BT 7R BB S 1A Al o> TR OB BRL, YTy T
Sipt. WER ., BER EOSMMETEIT O Z L1k, FROED HFE L THEE L \Wx b, £z, HA
TlE, WENEERKIGEDE ORERESHIEIC > TWD I 2D, 2000 ERZNE B
HKENDZ LWL, FRAAICBNTCary 7 IA T v AE=42 ) 72 EiT 55 2 THLHIETH
%0,

Z OFEESHIZOWTE, A EIOFA T ERTC & PCD EEBNCAT > 72 BE RASHRD 72 ) CTHER L
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Fx— 4 Tentative Plan of Operation

o Schedule Duration of
Expected Outputs Activities 1st year | 2nd year | 3rd year || 4th year | Activities(Month)
1.Development of (1.1) Preparation of equipment and materials (GC/MS, thermal m )
appropriate desorption sampling, pumps, solid adsorbent tubes)
methodologies for (1.2) Preliminary test of the methods* ] 4
VOC ambient (1.3) QA/QC diagnosis flow chart* - 2
monitoring in Thailand (1.4) Maintenance of equipment ' . continuous

(1.5) Comparative study with other methods* [;:l 3

(1.6) Preparation of SOPs (sampling/analysis) for TDU-GC/MS | 12

method*

(1.7) Progress report* [ 1
2.Elucidation of the ~ [(2.1) Survey and sampling site selection (at least 9 sampling ] ’
VOC contamination [sites)*
status in Thailand (2.2) Baseline survey (based on 24hrs sampling) * ‘ ‘ T 24

(2.3) Emission inventory for prevailing VOCs** ** [ ‘ 8

(2.4) Establishment of passive sampling method (indoor/outdoor) | 6

and measurement* * **

(2.5) Preparation of SOPs (sampling/analysis) for TDU-GC/MS 6

method for passive samples*

(2.6) Data interpretation with respect to spatial distribution and

. . . O 3 (1.5x2)
time series analysis* > **

(2.7) Progress report* 1 1
3. Strengthening of the [(3.1) Training on VOC ambient monitoring method (in Thailand) 12
ERTC*s capability to [(3.2) Training on establishment of passive sampling method (in 0 )
research on VOC air |Japan)
contamination and (3.3) Training on data interpretation and modeling (in Japan) 1 1
health risk (3.4) Training on emission inventory for VOCs* (in Japan) 2

(3.5) Workshop/Seminar* 5 days

(3.6) Technical Report on state of VOC air pollution in Thailand* 2

* Need technical assistance from the expert for the capacity building of ERTC staffs (activities in Thailand).
** Capaity building of ERTC staffs through technical training in Japan.
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1. Minutes of Meeting (2004 & 10 B 16 B4{314)

MINUTES OF MEETING BETWEEN
JAPANESE PREPARATORY STUDY TEAM AND
THE AUTHORITIES CONCERNED OF THE GOVERNMENT OF
KINGDOM OF THAILAND
ON JAPANESE TECHNICAL COOPERATION FOR
THE CAPACITY BUILDING FOR
ENVIRONMENTAL RESEARCH IN THAILAND

The Japanese Preparatory Study Team (hereinafter referred to as “the Team™) organized by
the Japan International Cooperation Agency (hereinafter referred to as “JICA™), visited the
Kingdom of Thailand from October 11", 2004 to October 16™, 2004 for the purpose of working out
the details of the technical cooperation project for “Capacity Building for Environmental Research
in Thailand™ (hereinafter referred to as “the Project™).

During its stay in the Kingdom of Thailand, the Team exchanged views and had a series of
discussions with the Thai authorities concerned with respect to desirable measures to be taken by
JICA and the Government of Thailand for the successful implementation of the Project.

As a result of the discussions, and in accordance with the provisions of the Agreement on
Technical Cooperation between the Government of Japan and the Government of Thailand signed
on November 5, 1981 (hereinafter referred to as “the Agreement”) and the Embassy of Japan’s Note
No.149/16 dated May 19, 2004 and the Ministry of Foreign Affairs of Thailand’s Note
No0.0607/6791 dated June 4, 2004, the Team and the Thai authorities conecerned came to the
understanding concerning the matters referred to in the document hereto, and agreed to recommend

this to their respective Governments.

Bangkok, October 15, 2004

g K= Bl

Mr. Eiji IWASAKI Mr. Pradit Boontantrapiwat
Leader of the Preparatory Study Team, Director,
Japan International Cooperation Agency Environmental Research and Training
(JICA) Center (ERTC),
Department of Environmental Quality
Promotion (DEQP),
© Ministry of Natural Resources and
Environment {(MoNRE)



THE ATTACHED DOCUMENT
L COOPERATION BETWEEN JICA AND GOVERNMENT OF THAILAND

1. The Government of Thailand will implement the Project in cooperation with JICA.
2. The Project will be 1mplemented in accordance with the Master Plan which is given in Annex L
The Plan of Operation is also shown in Annex IL

il MEASURES TO BE TAKEN BY JICA

[n accordance with the laws and regulations in force in Japan and the provisions of Article I11
of the Agreement, JICA as the executing agency for technical cooperation by the Government of
Japan, will take, at its own expense, the following measures according to the normal procedures of
its technical cooperation scheme.

1. DISPATCH OF JAPANESE EXPERTS

JICA will provide the services of the Japanese experts as listed in Annex II1. The provision of
Article IV of the Agreement will be applied to the above-mentioned experts.

Both sides confirmed that the official request form to assign Japanese experts for the term of
technical cooperation will be submitted by DEQP.

2. PROVISION OF MACHINERY AND EQUIPMENT

JICA will provide such machinery, equipment and other materials { hereinafter referred to as
“the Equipment”) necessary for the implementation of the Project as listed in Annex II1. The
provision of Article VI of the Agreement will be applied to the Equipment.

Both sides confirmed that the official request form for provision of equipment will be
submitted by DEQP.

3. TRAINING OF COUNTERPART PERSONNEL IN JAPAN

JICA will receive Thai counterpart personnel connected with the Project for technical training
in Japan,

Both sides confirmed that the official request form for training in Japan will be submitted by
the Government of Thailand.

ITI. MESURES TO BE TAKEN BY THE GOVERNMENT OF THAILAND

1. The Government of Thailand will take necessary measures to ensure that self-reliant operation
of the Project will be sustained during and after the period of Japanese technical cooperation,
through fuli and active involvement in the Project by all related authorities, beneficiary groups
and institutions.

2. The Government of Thailand will ensure that the technologies and knowledge acquired by the
Thai nationals as a result of Japanese technical cooperation will contribute to the economic and
social development of the Kingdom of Thailand.

3. Inaccordance with the provisions of Article IV, V, VI of the Agreement, the Government of
Thailand will grant in Thailand privileges, exemptions and benefits to the Japanese experts
referred to in II-1 above and their families.

4. The Government of Thailand will take necessary measures to ensure that the knowledge and
experience acquired by the Thai counterpart personnel from technical training in Japan will be
utilized effectively in the implementation of the Project.

5. Inaccordance with the provisions of Article IV- (b) of the Agreement, the Government of
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Thailand will provide the services of Thai counterpart personnel and administrative personnel as
listed in Annex V.

6. Inaccordance with the provisions of Article IV- (a) of the Agreement, the Government of
Thailand will provide the office space and facilities mutually agreed upon as necessary.
7. In accordance with the laws and regulations in force in the Kingdom of Thailand, the

Government of Thailand will take necessary measures to meet the running expenses necessary
for the implementation of the Project.

IV. Administration of the Project

1. The Team requested to Environmental Research and Training Center (hereinafter referred to as
“ERTC”) that DEQP will take overall responsibility for the Project. ERTC will consult this
matter with DEQP and reply the result to the JICA Thailand Office.

2. The Team requested to ERTC that Director General, DEQP as the Project Director, will bear
overall responsibility for the administration and implementation of the Project. ERTC will
consult this matter with DEQP and reply the result to the JICA Thailand Office.

3. Director of ERTC, as the Project Manager, will be responsible for the managerial and technical
matters of the Project.

4. The Japanese experts will give necessary technical guidance and advice to the Thai counterpart
personnel on technical matters pertaining to the implementation of the Project.

5. The Meeting will be held at least once a year between Thai side and Japanese side authorities
concemed for the purpose of as follows;

(1) To review the overall progress and achievements of the Project,

(2) To exchange views on major issues arising from or in connection with the Project, and

(3) To work out the modification of activities depending on the necessity

6. DEQP will nominate the counterparts of the Project for training in Japan and the counterparts
trained in Japan should present the results to DEQP.

V. DURATION OF COOPERATION
The duration of technical cooperation for the Project under this Attached Document will be
thirty-six (36) months starting from the date when equipment is delivered in 2005.

VI JOINT EVALUATION

Evaluation of the Project will be conducted jointly by JICA and the Thai authoritics
concerned, during the last three (3) months of the cooperation in order to examine the level of
achievement.

VII. MUTUAL CONSULTATION

There will be mutual consultation between JICA and the Thai authorities concerned on any
major issues arising from, or in connection with this Attached Document.

VI MEASURES TO PROMOTE UNDERSTANDING OF AND SUPPORT FOR THE
PROJECT

For the purpose of promoting support for the Project among the people of the Kingdom of
Thailand, DEQP will take appropriate measures to make the Project widely known to the people of
the Kingdom of Thailand.

IX. OTHERS
1. New two proposals over VOCs
The Team has discussed with staff of PCD and ERTC over new proposals for Japanese
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FY2005 to find out background information and relationships with the Project.

Regarding the proposal from PCD namely, “The Development of Environmental and
Emission Standards of VOC™, PCD explained that the request contains two fields of the expertise
i.e. environmental administration and environmental technique. Furthermore, two following items
are recognized by both sides; i) such activities as training and investigating the situation of
contamination in the Project are useful to PCD in terms of the environmental technique, ii) the
administrative part of the proposal and the Project are mutually complementary since they have the
same direction of developing environmental and emission standards of VOCs.

Regarding the proposal from ERTC, namely “Receptor Model for Evaluation of VOC Source
Apportionment in Bangkok Metropolitan Region”, both sides agree that it is possible to address the
problem practically through the Project.

2. List of Participants

List of Participants in the series of discussions during the Team visit in Thailand is shown in
Annex V.

LIST OF ANNEXES

ANNEX ] MASTER PLAN

ANNEX I  TENTATIVE PLAN OF OPERATION

ANNEX I LIST OF INPUTS FROM JAPANESE SIDE

ANNEX IV TENTATIVE LIST OF THAI COUNTERPART AND ADMINISTRATIVE
PERSONNEL

ANNEX'V  LIST OF PARTICIPANTS
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ANNEX I MASTER PLAN

PROJECT TITLE: Capacity Building for Environmental Research in Thailand

1. Overall goal: Concrete actions on air pollution by VOC will be taken

Indicator: Output of the study will support the Pollution Control Board to take a concrete action
for setting up air quality standards for VOC in Thailand

2. Project purpose: MoNRE’s capacity to take countermeasures against VOC air pollution
including development of environmental and emission standards in Thailand
is enhanced.

Indicators:

1) ERTC can propose reliable measurement methodologies for ambient VOC monitoring to the
Pollution Control Board

2) Priority compounds of VOC in terms of human health risk to be monitored and controlled in
Thailand are recognized in MoNRE

3) ERTC has a technical capability to conduct training courses on air quality monitoring method
of VOCs

4) Awareness of VOC air pollution is enhanced through ERTC research

3. Project outputs:

1) Development of appropriate methodologies for VOC ambient monitoring in Thailand
Indicator: Submission of appropriate methodologies for ambient VOC monitoring to the Pollution
Control Board

2) Elucidation of the VOC contamination status in Thailand
Indicators:

a. Baseline survey

b. Spatial distribution of ambient VOCs

c. Time series analysis of ambient VOCs

d. Emission inventories for prevailing VOCs

¢. Evaluate VOC air pollution from the view point of human health risk
f. Technical report

3) Strengthening of the ERTC’s capability to research on VOC air contamination and health risk
Indicators:

a. 7 ERTC personnel (3 persons for sampling, 4 persons for analysis) can design and conduct VOC
monttoring in ambient air by the end of the second year.

b. 4 ERTC personnel can investigate the indoor/outdoor exposure levels using passive sampling
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¢. 7 ERTC personnel acquire data interpretation for clarifying severity of VOC air pollution in
Thailand.

4. Project activities

4.1 Activities under Output 1 ,

(1) Preparation of equipment and materials 1.e., Gas Chromatograph Mass Spectrometer (GC/MS),
thermal desorption unit (TDU), pumps, solid adsorbent tubes

(2) Preliminary test of the methods ‘

(3) Quality Assurance and Quality Control (QA/QC) diagnosis flow chart

{(4) Maintenance of equipment

(5) Comparative study with other methods

(6) Preparation of Standardized Operation Procedures (SOPs) for sampling and analysis using
TDU-GC/MS method

(7) 1™ year progress report

4.2 Activities under Output 2

(1) Survey and sampling site selection (at least 9 sampling sites)

(2) Baseline survey (based on 24hrs sampling)

(3) Emission inventory for prevailing VOCs

{4) Establishment of passive sampling method (indoor/outdoor) and measurement

(5) Preparation of SOPs (sampling/analysis) for TDU-GC/MS method for passive samples
(6) Data interpretation with respect to spatial distribution and time series analysis

(7) 2™ year progress report

4.3 Activities under Qutput 3

(1) Training on VOC ambient monitoring method (in Thailand)

(2) Training on establishment of passive sampling method (in Japan)
(3) Training on data interpretation and modeling (in Japan)

(4) Training on emission inventory for VOCs (in Japan)

(5) Workshop and/or seminar (in Thailand)

(6) Technical report on state of VOC air pollution in Thailand

¢/ «BQPL‘J’.



ANNEX Il  TENTATIVE PLAN OF OPERATION

The both sides confirmed the Plan of Operation (hereinafter referred to as “P/O™) of the
Project. This P/O has been formulated for the purpose of realizing the detailed schedule of the
activities in the Master Plan as shown in the next page. This P/O is subject to budget approval.
When necessity arises, both sides will consult to modify P/O.
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ANNEX HI  LIST OF INPUTS FROM JAPANESE SIDE

1. Short-term Expert
The short-term experts who will fulfill the following subjects, will be dispatched.

(1) TOR of 1* year

a. Preliminary test of the methods

b. QA/QC diagnosis flow chart

¢. Comparative study with other methods

d. Preparation of SOPs (sampling/analysis) for TDU-GC/MS method
e. Supervision of making 1 year progress report

(2) TOR of 2™ year

a. Emission inventory for prevailing VOCs

b. Establishment of passive sampling method (indoor/outdoor) and measurement

¢. Preparation of SOPs (sampling/analysis) for TDU-GC/MS method for passive samples
d. Data interpretation with respect to spatial distribution and time series analysis

e. Supervision of making 2™ year progress report

(3) TOR of 3™ year
a. Workshop and/or seminar
b. Supervision of making the technical report

2. List of Equipment

The following equipment, if necessary for the implementation of the Project, will be
provided.

- Volatile organic compounds sampling and analytical instrument with its accessories, [ set

Both sides confirmed the following points:

(1) The equipment should be utitized to achieve the Project purpose.

(2) The Thai side will take necessary measures for the installation of the equipment.

(3) The Thai side will provide the running cost expenses and consumable supplies for the
equipment.

3. Theme of the Training of counterpart personnel in Japan

The Training of counterpart personnel in Japan will be conducted for enhancing the capability
for following points.

(1) Emission inventory for VOCs
(2) Establishment of passive sampling method (indoor/outdoor) and measurement
(3) Data interpretation and modeling
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ANNEX IV TENTATIVE LIST OF COUNTERPART AND ADMINISTRATIVE
PERSONNEL

1. Project administrative management counterpart
(1) Project Director

Mr. Suvat Singhapant " Director General, DEQP

(2) Deputy Director

Ms. Pornthip Puncharoen Deputy Director General, DEQP
(3) Project Manager

Mr. Pradit Boontantrapiwat Director, ERTC

2. Technical Counterpart
Air Quality Research and Technology Development Section, ERTC

(1) Dr. Hathairatana Garivait Director
(2) Ms. Wanna Laowagul Environmental Officer 7
(3) Mr. Weraptep Greeratithadaniyom Environmental Officer 6
(4) Mr. Sirapong Sooktawee Environmental Officer
(5) Mr. Supachai Lamool Environmental Officer
(6) Ms. Saranya Prapatsornpinyo Environmental Officer
(7) Mr. Nirun Piemyai Technician
3. Other personnel will be assigned if necessary
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ANNEX V LIST OF PARTICIPANTS

THAI SIDE

MoNRE

Dr. Monthip Stratana Tabucanon Inspector General
DEQP

Mr. Suvat Singhapant Director General

Ms. Pornthip Puncharoen Deputy Director General
ERTC

Mr. Pradit Boontantrapiwat Director, ERTC

Air Quality Research and Technology Development Section, ERTC
Dr. Hathairatana Ganvait Director

Ms. Wanna Laowagul Environmental Officer 7
Mr. Sirapong Sooktawee Environmental Officer
Mr. Supachai Lamool Environmental Officer
Ms. Saranya Prapatsompinyo Environmental Officer
Mr. Nirun Piemyai Technician

Toxic Substances Research and Technology Development Section, ERTC

Ms. Sukanya Boonchalermkit ~ Director
Mr. Sutiab Srilachai Environmental Officer 6
Mr. Prachuap Kuna-ake Environmental Officer

Water Quality Research and Technology Development Section, ERTC
Dr. Fairda Malem Environmental Officer 5

Noise and Vibration Research and Technology Development Section, ERTC

Mr. Thanaphan Suksaad Environmental Officer 7
Air Quality & Noise Management Bureau, PCD

Ms. Mingquan Wichayarangsaridh Director

Mr. Hiroyuki Kurumiya Volunteer

Ambient Air Quality Division, Air Quality & Noise Management Bureau, PCD

Mr. Phunsak Thiramongkol Director
Dr. Sarawut Thepanondh Environmental Officer 5
Ms. Nittaya Chaisa-at Environmental Officer 5

Automotive Air Pollution Section, Air Quality & Noise Management Bureau, PCD

Mr. Panya Warapetcharayut Director

Industrial Air pollution section, Air Quality & Noise Management Bureau, PCD
Mr. Thalearngsak Petchsuwan Director

Ms. Pilai Thiandat Environmentai Officer 7

Dr. Jariya Sukhapan Environmental Officer 5 P VL
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JAPANESE SIDE

Japanese Embassy
Mr. Kenichi KAMAE

JCA Expert
Dr. Jin SATO

JICA Thailand Office
Mr. Shoichi OKUMURA
Mr. Mikiya SAITO

JICA Preparatory Study Team
Mr. Eiji IWASAKI

Dr. Seiji WATANABE

Ms. Izumi TSUCHIHATA

~ First Secretary

JICA Expert, Office of Natural
Environmental Policy and Planning, MoNRE

Deputy, Resident Representative
Assistant Resident Representative

Leader
Technical Expert
Cooperation Planning

ol it
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. Amendment of Minutes of Meeting (20054 3 A 4 Bftit)

AMENDMENT OF
MINUTES OF MEETING BETWEEN
JAPANESE PREPARATORY STUDY TEAMAND:
THE AUTHORITIES CONCERNEDOF THE COVERNMENT OF
| KINGDOM OF THAILAND
ON JAPANESE TECHNICAL CODPERATION FOR
'THE CAPACITY BUILDING FOR
ENVIRONMENTAL RESEARCH IN THAILAND

Based on the Mimutés of Meeting signed an :‘October ‘15,2004 o the ‘successive
Preparatory Study conducted by the Japan. International: Cooperation’: ‘ARgeiey  (héréinafter
referred to as “JICA”), JICA Thailand Office had @ series of discussiong: with: Thai :authorities
concerned on desirable measures to be taken by both JICA and -'Iﬁai atithorities. concened for
the successful implementaﬁcin of ‘the Project on "“Capacity Building for Environmental
Research in Thailand™ (hereinafter referred to as “theé Project’™).

As a result of discussions; and in accordance. with-the provisions of the Agreement
on Technical Cooperation between thé Government of japa‘n and the Gevernment-of Thailand

signed on November 5, 1981 (hereinafter referred t-as'*ihe Agroemsinty aiid thié Binibassy of
Tapan’s Note No.149/16, dated May 19, 2004 and the Ministry of Forergn: sataits of Thailand’s
Note No.0607/6791 dated Junc 4, 2004, JICA and-the Dépattraent of Brvitonrhental Quatity
Promotion came to the understanding concerning the matters referred to in.the dottiment hereto,
and agreed to recommend this to-their Tespective Govenummts

Bangkiok; Mamhd-o 2005

Mr.Mikihara SATQ Mr.Chiartree Chueyprasit
Resident Representative, ' Du#cto: (General,
Japan International Cooperation Agency Dgp&zt&tcnt:bﬁEﬁvﬁromneﬁtﬂ- Quality
(JICA)  Promotion (DEQP),
Mitistry of Netura] Resources and
Environment (MoNRE}



THE ATTACHED DOCUMENT

I COOPERATION BETWEEN JICAAND GOVERNMENT OF THAIJAND: © ©

The Project will be mplemented in accordance. with- the Mastez‘ Plan whj,tch is gwen in '
Annex I The Plan of Operation is also shpwn in Annex [T,

.  MEASURES TO BE TAKEN BY'JICA
In accordance with the laws and regulations in force in Japan‘arid thé-prééi's’ibﬁé of .
Article IIT of the Agreement, JICA as the executing agency- for: techmcat cooparatmn by the -

Government of Japan, will take, at its own expense, the followmg messuras ewcordmg to the -
‘normal procedures of its technical cooperation scheme:

1. DISPATCH OF JAPANESE EXPERTS
JICA will provide the services of the J apanese experts a8 hsted in Annex, Y. The -
provision of Article IV of the Agreement will be app!wd to the above—mentmngd experts
Both sides confirmed that the official request _fonn to-assign Japmsge,e;;ge:ts for the-
term of technical cooperation will be submitted by DEQP

2. PROVISION OF MACHINERY AND. EQUIPMENT |
JICA will provide such machmery. eqmpmmt a:nd othcr miatertials (berexpa&er reforred to
as “the Equipment”) necessary for the m:plementauoa of the Pm}cct as llsted mAmlex HI. T‘ne
provision of Article VIII of the Agreement w111 be apphed to the Eqmpmcm

Both sides confirmed that the ofﬁcxal requast form for provision of equ]xpment wil}
be submitied by DEQP.

M.  Administration of the Project
The Director General, DEQP as the Project: DH'GGIOT, will bear overall responsibility . -
for the administration and melementamn of the Proj ect

LIST OF ANNEXES
ANNEX1  MASTER PLAN

- ANNEXTI TENTATIVE PLAN OF OPERATION
ANNEX I LIST OF INPUTS FROM.IAPANESE-SIE




ANNEXI  MASTER PLAN
PROJECT TITLE: Capacity Building for Environmenal:Research it Thallgrid
1. Overali goal: Concrete actions on air pollution by VOE will be taken

Indicator: Output of the stedy will support thé: Polhutioni Conitrol Bogtil:bo: take'a*eunicrets action.
for setting up air quality standards. for VOC in Thailand

2. Project purpose: MoNRE’s capacity to fake. countermeasures: dgainst VOC :air polfution
including development of ehvironmental angd emiasiofistandords iri Thaitand is -
eﬁhancéd.

Indicators:

1) ERTC can propose rehable measurement methodologies for ambient: VOC: monitoring to the
Pollution Control Board

2) Priority compounds of VOC in terms of human-health risk to be'mishitored and eontrolled in
Theiland are recognized in MoNRE

3) ERTC has a technical-capability to. conduct trammg courses on air guality monitoring method
of VOCs

4) Awareness of VOC air pollution is enhanced thirorigh ERTC Tesedtcht

‘3. Project: oﬂiputs‘
1)) Development of : appropnate methodologies f6r, VOC iambient: ‘monitefing:in Thalund

Indu:ator Submission of appropriate methodologles for ambumt VOE: mmnltenng tb thé Polhition
Control Board

2) Elucidation of the VOC contamination status it Thailahd
Indicators:

a. Baseline survey

b. Spatial distribution of ambient VOCs

c. Time series analysis of. ambient VOCs -

d. Emission inventories for prevailing VOCs

e. Evaluate VOC airpollution from. the' view point of huiman health rigk’
£. Technical report. |

3) Strengthening of the ERTC’s capability: to research ot VOC:air contaminiation and health risk
Indicators; - o

2. 7 ERTC personnel (3 persons for sampling, 4. p'ersoﬁs for analysis) ¢an ‘design and sonduct VOC
monitoring in ambxent air by the end: of the second year

'b. 4 ERTC personnel.can. investigate: the mdoorloutddor exposire. laveld uslng: paseives: satirpling
method.

e




¢. 7 ERTC personnel acquire. data interprefation for clarifying:severityc of - VOC ai¢ poliution: in
Thailand.

4. Project activities

4.1 Activities under Output 1

(1) Preparation of eqmpmcnt and materials. i.e:, Gas Chromatographi Mdss Spestromicter (GC/MS)
preconcentrator system, canister; passive canister sampler

(2) Preliminary test of the methods

(3) Quality Assurance and Quality Control (QA/QC).diagnosis flow chirt

(4) Maintenance of equipment '

(5) Comparative study with other methods

(6) Preparation of Standardized Operation Proceduses (SOPs) for sarpling: and: mnalysis ‘using
Canister-GC/MS method

(7) 1¥ year progress report

4.2 Activities under Output 2

(1) Survey and sampling site selection (at least 9 samipling bitos)

(2) Baseline survey (based 'on 24hry;sampling)

(3) Emission inventorylfm:'prevailihz:g VOCs -

(4) Establishment of passive sampling’ method (mdoorleutdoot) and me&urement

(5) Preparatxon of SOPs (saznphngfanalyms) fer TDU-GC!MS methed far passwe saimplés

(7) 2™ year progress rcport

4.3 Activities-under Ontput 3

(1) Training on VOC ambient momtonng methed- (1n Thailand)

~ (2) Training on cstablishment of passive sampling method {in J'apan)
(3) Training on data mte_rpr_etatton and modeling (in 3apan)‘

(4) Training on emission inventory for VOCs (in Japan)

(5) Workshop and/or seminar {in Thailand)

(6) Technical report on state of VOC air pollution in Thailand




wedef W Bayuren RO} 3nony GES O LHH 30 SApIMq Anede) 3,
Gﬁmﬁ ul &w;uau s ILAA. Fuspjing Kyiaedes 3. any p3dxs iy Moy, aﬂaﬁ« _Saﬁa poaN ’:

DR B T T ] Jeoemeas orosaged 1 SOAT 0 L0 [Pl (9.6) |
SRS T4y (Y PV EEH b ;ﬁﬁ%&ﬁb&ﬁ@. -}
R SR D 33 m. Aﬁ&hﬂv s»@@bauboﬁgﬂno%ncmaah? £ Mwnﬁﬁn.
NN EEENE IR RN ﬂaﬁavmwﬁoagﬁﬁﬁaﬁaﬁggia . PUB SOTeIIIEUaD!
IEEEE 5 B N o6 A TR 6 O . 3 3 O o o {umdsp hwog&ﬁﬁaé...
RERCRIRINVENT: A % N iy N s £ O K L N A IR 5 av?aunuﬁgueﬁﬁogﬁﬁgg (g @ Anpqeds SOLNEE
4 § 0 IR O ) 9 O B o @ﬁgé%mﬁea@ﬁﬁﬁo@racwwaﬂw Ha,aﬁo?@%ﬁﬁm_
S N AN TET | e aﬁo&a%_h,ﬂw .
catgole IS -1 5 O 1 R T T 4 o aSTOREUE SIS g
S mu ot e 2 I OO O O O uaaﬁpsmaﬁﬁ%swﬁﬁﬁssﬁaﬁs_s«n@a
9 SENSENECERS EARN T T sojdies dAyssed 10} potgauy
. . _ _ SO aﬁéﬁs&nﬂ\mﬁgv $dO$ Jo voneredary (5°7)
9 ; - - ww - #IIOUGIMSEINE pUey
: T Agaseav oo Sundwws aased o KEUNIQEIST (5'7)
8 . . 0 »% +3D0A Fumpreaaxd 10y £zopsam gorsstarg (£7)) ,
¥ Y - _ e (Bupdumes sitjyg g0 passq) Aoams ourrosed (¢ 7 PUSTIE, I ST
.N : +(sous nodanﬁuﬂﬁ.u OO>
i wﬂ_nﬂﬂ 6 1529} 12) :oauuuom ops Suypdures pue faamg (7)Y omjo noaﬁ?osﬁwﬁm
i . »HodaT 55033013 (1)
21 #POTRST SO0
~ENSE.) hom (ssshreae/Burcdares) s4Os Jo voneredarg (9°1) ‘
£ #SPOTILT IS0 (A Aprgs sanemedmo) ($°1)
SRONURTOD Tiomdiabe Jo oouETtE (' |)]PUEIe], 01 SUL0joT
z Bi ZUE o SISOWEp D0/ VO (£ 1) JIIIGERE DOA
4 [~ »SPOTIAT o 30 )1 Amarmmand (7'1)] 10§ sotfojoporpsi
. (3oydimes Iaismmo salssed IxsTRD WXNSAS JoEnuesu0dald sjaudordde
¢ . 5 *SW/DD) STeuaes pue jnamdmbs jo noneedarg (1°7)|  Jo yusmdopas( |
(mEon)somiAnoY | oA @iy | yead pig | sead pag | ok is] .
J0 REING SRS seQIANOY smding papedyy

wonjezad() Jo ue( caurius],

41



ANNEX T LIST OF INPUTS FROM JAPANESE SIDE,

1. Short-term Expert
The short-term experts who will fulfill the following subjects; will be-dispatched,

(1) TOR of 1* year

a. Preliminary test of the methods

b. QA/QC dlagnosxs flow: chart

c. Comparatwe study with other methods

d. Preparation of SOPs (samphng/analysm) for Canister<GC/MS ri¢thod
¢. Supervision of makmg 1* year progress report

(2) TOR of 2™ year

a. Emission inventory for prevailing VOCs

b. Estabhshment of passivé sampling method (indoor/cutdoory ang fiéasirdmen

c. Preparation of SOPs (samplirig/analysis) for TDU-GC[MS nietﬂu (kP s‘i_va sartiples
d. Data interpretation with rcspect to. spanal dxsmbufmn, avid thme serfeé ﬁnﬂys;ls

e. Supervision of making 2 year progress report

(3) TOR of 3" year
a. Workshop and/or seminer
b. Supervision of making the technical report

2. List of Equipment

The following equipment, if necessary for the, implementstion of the Préicot, will be
provided,

- Volatile organic compounds samplingiand analytical iristrurdenit itk jts’ accassories; 1 sot

Both sides confirmed the fol!owingpéints'
(1) The equipment should be utilized to achxm the iject purpose_
(2) The Thai side will take necessary measures for the mStali&ncmof 'the equipment.

(3) The Thai side will provide the running cost expenscs anid cunsmnhb‘le‘ supphes for:the
equipment.

* 3. Theme of the Training of counterpart ‘personnel in -J apan

The Training of counterpart persorme! in Japan Wlll be conditeted:for enhincing the capability
for following points.

(1) Emission inventory for VOCs

(2) Establishment of passive samplitg method (indoot/outdoory antt eashrément
(3) Data interpretation and modeling




QUESTIONNAIRES ON THE PROJECT OF
CAPACITY BUILDING FOR ENVIRONMENTAL RESEARCH
IN THE KINGDOM OF THAILAND

This questionnaire is for the purpose of collecting information needed for designing of the
project on the Capacity Building for Environmental Research in Thailand, which is requested by
ERTC.

The Preparatory Study Team is going to be dispatched from October 12 to 15, 2004 to discuss

the framework of the project with Thai authorities concerned.

We expect that some of the questions might be difficult to answer, but we would appreciate it

if you could prepare for the information as much as possible.
Thank you very much for your kind cooperation.

October 4, 2004

Sincerely yours,
Eiji IWASAKI
Leader of the Preparatory Study Team

Japan International Cooperation Agency (JICA)



QUESTIONNAIRES TO ERTC/PCD

To formulate an effective and efficient project for Thailand, please kindly provide us with
information by answering the questions below. For better understanding we appreciate the answers

in writing or with photocopied documents from existing papers.
I. Issues related to air pollution management

1-1 What kinds of pollutants are covered by the existing air quality standard and emission standards

for air pollution?

1-2 Qutline of existing vehicle emission standards

1-3 How do you monitor the ambient air standards which have already established?

1-4 Compliance of air pollutants with the air quality standards

1-5 What is the priority issue which should be managed among the air pollutants?

1-6 Procedures of establishing (developing) ambient air quality standard and emission standard

1-7 Outline of fuel switching program

11. Issues related to VOCs’ countermeasures
2-1 Pollution level of VOCs or severity of VOCs pollution
2-2 What is a priority of VOCs pollution control among the air pollution management?

2-3 Program and measures taken for VOCs controls, if any, problems and constrains for VOCs

polltion control

2-4 In the procedures of program and measures taken for VOCs controls, what kinds of research and

studies are needed?
2-5 Expertise needed from Japan for setting up standards and VOCs’ countermeasures

2-6 Coordination or relationship with CDP which has the focus on reducing fine particulate matter in
Bangkok

2-7 Which department is in charge of VOCs pollution control and setting up standards and VOCs

countermeasures?

2-8 What kind of authorities should be involved in setting up standards and VOCs’ countermeasures?



I11. Technical issues on VOCs’ countermeasures

3-1 How many tons of VOCs are imported, exported, and used in Thailand? Could you review their
recent statistical data?

These data together with individual toxicity data and actual concentration in Thai environment are
on the basis of selecting target VOC items for the project.

In addition, we think that comparison of these statistical data between Thailand and Japan may give
us a clue to the understanding of VOCs pollution.

“Study on Utilization and Management Situation of Volatile Organic Compounds in Thailand” by
Thailand Environment Institute (TEI) referred statistical data on VOC import in 1996. In Japan, air
emission of VOCs in 2001 and 2002 was estimated by our PRTR system. Assuming that all of the
imported VOCs had been emitted to the air, of course this is very rough assumption, the emission of
trichloroethylene and tetrachloroethylene was almost equal to those in Japan in the early 2000s. As
to methylene chloride, its emission was about one sixth of Japan. Then, it seems meaningful that to
find how such difference in mission amounts of VOCs is reflected in difference of ambient air

concentrations.

3-2 Do you have any data on traffic in main roads by which total amounts of car exhaust gas per day,

per week or per month can be estimated?

3-3 In Japan, we conduct airborne VOCs monitoring once a month at the representative sites from
traffic area, industrial area and residential area. If you select at least three sampling sites from the
respective areas, where do you recommend and what is the basis of your recommendation?

According to the TEI’s study, landfill sites were pointed out as one of the significant VOC emission
sources, although they did not indicate whether VOCs might be emitted to the air, groundwater

and/or both. Do you think that some landfill sites are needed to be monitored for VOCs?

3-4 We would like to ask ERTC to propose a monitoring methodology (solid-adsorption/thermal
desorption/GC/MS) as a candidate of authorized one to PCD. In the process of establishing a VOC
monitoring methodology, it is needed to set up a target detection limit (or quantitation limit) value
(ng/m®) and uncertainty range (%) for a target VVOC.

What are your target concentration levels of VOCs for ambient air monitoring?

What criteria on analytical quality control have you introduced so far for analytical methods using
GC/MS? For example, what is the QC procedures established for analyzing pesticide residues in
water by using GC/MS?



3-5 What kinds of trouble have you ever experienced in analyzing airborne VOCs? How about, for

example, purity of gases, insufficient blank level, electricity failure?

3-6 We think you are going to start compliance monitoring when you establish the environmental
quality standards of VOCs. What is your plan on this matter? In details,

Who will do monitoring works?

How often and from where will you collect samples?

What is the methodology you employ?

How will you publish the results?

How will you allocate the budget of the expenditure for the compliance monitoring?

3-7 According to “Regulatory measures against air pollutants emitted from factories and business
sites”, Air Pollution Control Law, Japan, EQS items other than benzene, trichloroethylene,
tetrachloroethylene, and dioxins have been established the emission standard values. All designated
corporations are responsible for measuring VOCs in exhaust gases and submitting the results to local
governments. Local governments have the right to inspect corporations when there are any problems
such as data reliability.

As to benzene, trichloroethylene, tetrachloroethylene, there are the restriction standards for some
classes of facilities. The restriction standard is something like guideline by which any penalty is not
caused. Designated facilities have no obligation of analyzing these compounds in exhaust gases and
submitting the concentrations to the local government. The local government can not inspect the
facilities with this matter.

Other specific substances including other 8 VOC compounds have no regulations relating to
emission. Specific substances are Acrylonitrile, Vinyl chloride monomer, Chloroform, Chloromethyl
methyl ether, Ethylene oxide, 1,2-dichloroethane, Dichloromethane, Tetrachloroethylene,

Trichloroethylene, 1,3-butadiene, Benzene.

However, the concentrations of VOCs listed as specific substances in ambient air have shown
declining trends according to the report of the national monitoring survey. Why?

It is said that this is due to effort of corporations to decrease usage of VOCs. In 1998, MOE
proposed some industrial associations to make voluntarily three-year plans to reduce usage of the
specific substances including VOCs and, then, 77 associations corresponded. For example,
Association of chemical industry planed to reduce 30 % of the usage of 9 substances compared to
those in 1995 (reference year) during 1997 to 2000. This voluntarily reducing plan had been
achieved and renewed for the next three years.

On the top of this, PRTR system has promoted reduction of VOC usage. In this system, all



designated corporations have to submit amount of releasing and transferring substances belonging to
Class 1 chemical substances, in which most of specific substances are included, to local governments.
As the result, people notice how much of substances are emitted by a corporation. Then, most of
corporations concerning public reputation have been trying to reduce emission amount.

Accordingly, MOE is not going to set up any restrictive regulations with respect to VOC emission
until the effort of associations becomes not-effective in decreasing VOC concentrations in the

ambient.

How do you think about introducing approach like above to Thailand?

To set up emission standard you have to understand quantitatively how emission of VOCs from a
factory affects or increases their concentrations in the ambient air. Then, you have to find analyzing
methodology of VOCs in emission gases from each factory, which should be practically applicable

to Thai factories. How are you going to clear these matters?

V. Activities of ERTC (Only for ERTC)
4-1 Authorized role and function of ERTC
4-2 What kind of role might be expected ERTC to control VOCs?
4-3 Do you have any priority study and research plans for VOCs emission control or reduction?
4-4 Preparedness for VOCs’ study and research i.e.staff, budget, equipment
4-5 Organizational Structure of ERTC
- Functions and number of staffs of each section
- ERTC activities in 2003, 2004
- List of existing equipment which can be used for VOCs monitoring

- List of technical cooperation projects or equipment provisions by other donor countries to
ERTC

- Budget which is allocated to ERTC in the past Syears

END



Environmental Research and Training Centre (ERTC)

Department of Environmental Quality Promotion

Ministry of Natural Resources and Environment

v Technopolis, Klong 5,
Klong Luang, Pathumthani

= HRH Princess Maha Chakri Sirindhorn presided
over the opening ceremony on March 20, 1992
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million baht
Salary 17.5
Office Operation 13.8
Building & Equipment 8.3
R&D, Promotion and Transfer 57.5

Government Officials Doctoral Degree 5

(Professional Staff) Master Degree 30

Technicians and Workers 19
Project Staff 87

Bachelor Degree 85
Under Bachelor Degree 46
Total 166

| (Temporary Staff)
Total




During the past ten years, ERTC undertook over

40 research works regarding water,air, and toxic
substances. Ten to thirteen training programs were
given annually with more than 5,000 participants from
central and regional agencies, private organizations,
academic institutions, etc., since its inception to 2002.
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! 13 % agagse I I
; e Training curriculum

» Research Projects
 Other publication

Other organization
database

» Research organization
 Laboratory

~Subjects to learn at ERTC:
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o Status of present environment in Thailand
» Most critical environmental issues

_ JICA’s contribution to research in Thailand

——




Water quality
Air quality
Noise pollution

Solid waste and Hazardous Substance Management

e

Most critical environmental issue

A

Major problemscconcerning water resource are water
shortage, flooding, and poor water quality. Domestic
sewage, industrial effluents, and agricultural run-off
all contribute to increasing pollution of surface, coastal
and ground water.




ambient PM, the pollutant with the most serious health impacts,

still exceeds standards along traffic corridors. This.is particularly

serious along roadsides in urban areas such as Bangkok. In non-urban

areas, sources such as agricultural burning also contribute
ssignificantly to particulate pollution. Furthermore, Ozone levels are

causing concern;withumaximum values exceeéing the standard.

——

*Although the drop in most air pollutant levels in Thailand has resulted
In declining health costs, they still cost the equivalent of 1.6% of
GDP annually.

3
Noise Pollution

Leq 24-hr. in other provinces 1998-2002
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Solld wastes

The amount of municipal solid wastes of the country

in the year 2001 was around 14.4 Mton in which

BMA contributed about 24% of the total. In terms of

management, it was found that the collection system

has been improved in most of the areas. However,

the methods of solid wastes disposal are improper.

Besides, the existing landfill sites could not be operated

due to protests from the local communities. The -
- government has managed the solid waste problems

by supporting such strategies as reuse and recycling,

improvement of collection system, and promotion of

public participation.

Solid waste and Hazardous waste

Solid waste and Hazardous waste

Hazardous wastes:




Key.environmental issues in Thailand include water pollution,
alr pollution and solid wastes. The problems can be obviously
seen by the increasing number of complaint cases in

the country year by year.

Number of Compaints (cases)

934
I 612

air and noise solid and water other
hazardous

waste pollution




Contribution to Research il
in Thailand
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ribution to ERTC during

—
— == o

During 1991-1996, ERTC received technical
cooperation from JICA which provided Japanese
experts, machinery, equipment and other
materials, as well as capacity build-up training for
ERTC officials in Japan. The grant strengthen the
ERTC’s roles in research and training towards
society and environment since its inception to
present time.

—

scontribution to ER ! urllng

The Center’'s research works were acceptable
and led to prescription of measures, formulation
Of policy, and implementation plan of
Environmental management of the country.

It also plays an important roles in locality
Administration as it has been assigned by
MONRE to prepare training programs for basic -
Management and how to draw up environmental
Quality management plan to train environmental
Officials nationwide in 2003.




A’s contrlbutlon to ERTC durlng

However, ERTC is still in need of assistance
from foreign organizations especially for
personnel development and research support
In the form of exchange programs, or on-the-job
training, or network construction.

- This is to enhance sustainability of Thailand’s
—__-n_'_r_anagemeﬁfof'natural resources and
environment in the future.
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EXECUTIVE SUMMARY

i Background: As the Country Assistance Strategy (Partnership for Development Strategy, 2003-2005) explains, the
nature of the relationship between Thailand and Bank has evolved from one of borrower-lender to that of facilitating
knowledge sharing and providing policy advise on medium-term structural issues. This “new” partnership approach
focuses on diagnostic and monitoring work with a limited amount of implementation support for selected critical issues
in Thailand’s overall national development agenda. This document provides a framework for a knowledge partnership
between Thailand and the World Bank for improving environmental quality, which is one of the four pillars of the
national development agenda. Since 2000, the Bank has been supporting diagnostic work through the Thailand
Environment Monitor series, and together with the proposed Country Development Partnership for Environment provide a
strategic and coordinated approach for addressing the medium-term environmental priorities.

ii. Environmental Challenge: Management of natural resources and the environment, overlooked during the high
growth years, has emerged as a higher priority. Consultations with stakeholders have consistently identified natural
resources and the environment as requiring urgent attention. In particular the challenges are:

* Improving environmental quality: Thailand’s economic expansion has been accompanied by significant
environmental costs. Rapid expansion of industry and increasing population, especially in urban areas, has
rapidly increased the levels of pollution (solid and hazardous waste, air, noise, and water). Fine particles in
Bangkok’s air continue to exceed standards at major roads and intersection!, and 35 percent of surface water is
classified as poor and very poor?. The resulting risks to human health are high. Thailand needs to focus on more
effective enforcement of environmental laws; stronger institutional capacity, both national and local; and in
creased investments in pollution prevention and control, with private sector participation; and

* Sustaining natural resources: Land conversion, slash-and-burn agriculture, and intense exploitation of water have
led to rapid deterioration of natural resources. Forest cover fell drastically from 53 percent in 1961 to 25 percent in
1998, and over-harvesting of marine fisheries has reduced fishing yields by 80 percent between 1963-19933, Of
particular concern is water scarcity, which occurs against a backdrop of low availability, high pollution, and
increasing per capita consumption. In 2000, Thailand ranks the lowest in ASEAN for annual per capita water
availability*, but it ranks 14" in the world in industrial organic water pollution®. To better balance conservation
and exploitation of natural resources, the country needs to ensure an integrated approach to sustainable resource
management, eliminate harmful subsidies (such as excessive use of pesticides and over-fishing), and assist in the
capacity building of local institutions and communities.

iii. Recent Developments: A new Constitution was framed in 1997, which for the first time guarantees the right of
communities to protect and manage the environment and natural resources and in October 2002, the Government
established a new Ministry of Natural Resources and Environment (MoNRE), as part of the overall public sector
restructuring. These developments plus the emergence of environment and natural resource issues on the national
agenda; and a rapidly expanding civil society and community-level environmental movement, provide an opportune
time for the proposed Country Development Partriership for Environment (CDP-E),

PCD, 2003, State of the Pollution Report 2002, Bangkok, Thailand, p. 17

PCD, 2003, State of the Pollution Report 2002, Bangkok, Thailand, p. 3

http:/ /www.unepscs.org/ProjectComponent/Fishery/Problems /probiems htm

World Rescurces Institute , 2003, World Resources 2002-2004, Washington, DC, pp. 274-277
World Bank, 2003, World Development Indicaters 03, Washington, DC, pp. 140-143.
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iv. CDP-E Priorities: Using a selectivity approach, the specific medium-term priorities for the CDP-E have been
identified. Accordingly the CDP-E, will focus on improving environmental quality, and'is organized around foww specific
themes -- air quality, water quality, and waste, global entvironment commitments and one cross-cutting theme -- institutions and
instruments -- which are described below.

* Air Quality: The focus is to support Government’s continuing efforts to reduce fine particulate matter in Bangkok.

» Water Quality: Integrated watershed management will be addressed by piloting the “area-function-
participation” approach in priority watersheds. Ping River Basin in Northern Thailand has emerged as the
priority. In addition, the CDP-E will selectively target point sources of pollution like enterprises (manufacturing
and livestock) and municipal wastewater treatment facilities to control pollution from land-based sources to
rivers and coastal waters. _

* Waste Management: The focus is to expand reuse and recycling efforts and improve disposal practices.

* Global Environment Commitments: The thrust will be the continuing efforts to support the government and
private sector to reduce ozone depleting substances and carbon dioxide and initiate new efforts to contain other
selected harmful chemicals.

* Institutions and Instruments: The Bank has previously suppor-ted the Government with analytical studies that
contributed to the establishment of MoNRE. With this being achieved, the CDP-E will now focus on strengthening
specific instruments for participation, compliance and financing.

v. Results: The CDP-E is supported by a results-based monitoring system that will allow the progress to be monitored
by stakeholders. The CDP-E activities, outputs and outcomes (intermediate and desired) are presented in a two part
document, and summarized in the attached chart.

* The Development Matrix begins with a definition of outcome-oriented objectives for each selected theme of the
CDP-E. For each objective, the oufptts to be realized are identified and benchmarked so that progress can be
tracked during the three-year period. The supporting capacity building inputs are also identified in this matrix;
and

* The Partnership Matrix further elaborates the inputs and identifies funding opportunities for specific capacity
building initiatives. These initiatives would be funded through both internal and external (international
partners) sources. '

vi. Implementation and Partnership Arrangements: The CDP-E will be implemented over a three year period between
2004 and 2007. MoNRE will be the main counterpart agency and the Pollution Control Department will function as the
technical secretariat. For each theme or component, the mandated agency will lead the work. Permanent Secretary of
MoNRE will chair a Steering Comumittee to provide guidance and oversight for the overall program, while specific
working groups will assist individual components to build consensus. An important aspect of identifying CDP-E
priorities, included consultation with civil society organizations and the private sector, and some have expressed strong
interest to collaborate in the implementation of the CDP-E, which is already evident from their role in the preparation of
Environment Monitors, The international partners include the Iépan Bank for International Cooperation, United States-
Asia Environment Partnership and the United Nations Development Program. The private sector participation will be
facilitated through the Federation of Thai Industries. Resource mobilization will be a continuous process, and the funds
needed for the first year for some of the components have already been mobilized. The Government and the Bank will
exchange letters at the launch of the CDP-E which will outline the respective commitments for the successful
implementation of the program.
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Draft Report

The Study on Environmental Sector Priority in Thailand —
Identification of Key Environmental Issues in and around Thailand

(Phase I)
Submitted by
Social Research Institute
Chiang Mai University
1. Management Overview
1. Thailand is a developing country which has experienced major economic

growth during the last two decades. The agricultural sector, the main driving force behind
the Thai economy before the 1970’s, was replaced by the manufacturing sector in the 1980’s
and since the 1990’s, the latter has accounted for more than three-quarters of Thailand’s
export earnings. From 1987, Thailand attained double-digit real growth rates for three
consecutive years and has emerged as one of the world's fastest growing economies.
Despite the 1997 economic crisis, manufacturing industry together with the tourism sector
continue to develop and constitute the major pillars for the Thai economy.

2. Like other countries, economic growth and industrial development in Thailand
have been achieved at a price reflected in the deterioration of natural resources and the
environment. The growth in population has also put more pressure on the environment.
Despite the industrialized economy, more than sixty percent of the population is still engaged
in agriculture in rural Thailand. Provision of land to support the livelihood of poor people has
been one of the central problems for all Thai governments during the last fifty years. The
problem has been reinforced by the promotion of cash crops cultivation causing continuing
encroachment into the forest and public land.

3. The conflicting policies of conservation and economic exploitation of forests
pursued by various governments have led to frequent conflicts between the state and the
people, and even among the government agencies possessing authorities in land
management under different laws. This has been further aggravated by the introduction of
big development projects, such as dams, gas pipelines and power plants, without adequate
public participation and comprehensive environmental impact assessment. Despite the
government’s land reform program initiated since 1975, a large number of farmers remain
either literally landless or having insufficient land to support their subsistence living.

4, In addition to land resource problems, Thailand is encountering increasing
water shortage in the dry season. Water conflicts have arisen frequently during the last two
decades due to competing water uses among the various economic sectors. Thailand is still
one of the few countries which have no water law or rules for the provision of equitable and
efficient water use. Intensive and unsustainable exploitation of fisheries since the 1960’s has
depleted the resources within the Thai seas causing big social impacts on the poor coastal
fishing communities and making the future of the overgrown Thai fishing fleet become
problematic.

5. The growth in the transport sector, energy consumption and industrial
production during the last four decades are the major cause of air and water pollution.

1



Obsolete laws and inadequate law enforcement, as well as fragmented administration, make
control of point source pollution ineffective. The phenomenal increase in the consumption of
manufactured goods including electrical and electronic equipment has raised another issue
concerning the management of community hazardous waste which has significant implication
for environmental preservation both domestically and internationally.

6. There has been development in term of laws and policies to deal with all these
natural resources and environmental management problems. A number of forest laws were
introduced in the 1960’s based on conservation and control over resource use objectives.
These are namely the National Park Act, the National Forest Reserve Act and the Protection
of Wild Animals Act (subsequently replaced by legislation of the same title in 1992). Over the
years, the Thai government has adopted several policies mostly in the form of cabinet
resolutions to deal with the problems of people living in the forest as defined by the state.
The Agricultural Land Reform Act was enacted in 1975 with an aim to distribute land to poor
farmers. All these laws and policies have all but failed to solve the problems with little impact
on the alleviation of poverty.

7. The Earth Summit held in Rio de Janeiro in 1992 sparked a wave of
environmental conservation awareness in Thailand, leading to the enactment of several
environmental laws and policies. These include the seemingly innovative National
Enhancement and Conservation of Environmental Quality Act (NEQA), the Preservation of
Wild Animals Act, the Public Health Act, the Factory Act and the Hazardous Substances Act.
The Ministry of Environment (now the Ministry of Natural Resources and Environment or
MONRE) was established in the same year. The NEQA requires that national medium-term
and long-term environmental and natural resource management plans be prepared.
Provincial environmental management plans are also to be prepared in each province.
However, most of these laws and policies fall short of being an effective tool for solving
environmental problems. The NEQA introduced the polluter pays principle in Thai
environmental legislation for the first time. Yet, the application of the principle is still too
restricted. Other principles necessary for the implementation of sustainable development
such as the precautionary principle have rarely been discussed.

8. Of most importance in the development of environmental laws and policies is
the promulgation of the 1997 Thai Constitution. Essentially, the Constitution stipulates the
principle of public participation in natural resource and environmental management. The
important provisions include community right in the conservation, management and utilization
of natural resources (Section 46), the right to a decent and healthful environment and the
duty of project proponents to conduct environmental impact assessment (Section 56), the
right to information (Section 58), the right of stakeholders to be consulted with regard to
projects and activities having adverse impact on them and their community as well as the
right to express their views through a public hearing process (Section 59). The Constitution
also provides for decentralization of powers to local governments which include the functions
to manage natural resources and the environment. However, experience during the last
seven years has shown that the spirit of the Constitution, especially the principle of public
participation, has yet to be realized.

9. The most recent administrative changes that will have significant impacts on
the management of natural resources and environment are the public service reform and the
restructuring of the public service system. Although the reform was initiated during the
Chuan administration (1997 — 2001), it has gained momentum only after Prime Minister
Thaksin came into power and gave it a go-ahead signal. Three significant changes that have
occurred include: first, the Ministry of Natural Resources and Environment was formed in
2002; secondly, strategic management has been embedded into public service system and
activity-based budgeting process was replaced by performance based budgeting and thirdly,



the citizen- focused objective is stressed and public participation as part of the governance
has become mandatory.

10. The forming of the new Ministry of Natural Resources and Environment has
both up and down sides. While most natural resources and environment related
departments are now in the same ministry providing greater hope for a more holistic and
integrated management of the ecosystems, land management and the Royal Irrigation
Department are still left with the Ministry of Agriculture and Co-operatives. The split of the
Royal Forest Department into three departments has further fragmented management into
specialized lines. The split was also so unequal that the Royal Forest Department was
almost paralyzed in the first stage of the separation. Although the Department of
Groundwater Resources still exists, the task which is its expertise, drilling for groundwater,
has been transferred to local governments. While the Department of Water Resources is full
of people with expertise in road construction, the Department of Mineral Resources which
had been separated from the Ministry of Industry came to the new Ministry with most of the
specialists but not the equipment. In the longer term, this chaotic transformation will finally
settle for the better, but in the short term, it is difficult to say that during the past few years,
Thailand has had more effective capacity for managing natural resources and environment.

11. The following sections discuss natural resources status and governance
issues in Thailand.

3. Environmental Quality

Water Pollution

57. By and large, inland water quality has fluctuated during these past few years.*
Judged by the level of Biochemical Oxygen Demand (BOD), in 1999, households were the
main source of polluted water generating close to 73 percent of water pollution while the
industry sector generated 21 percent and the agriculture sector only 5 percent. To improve
water condition, treatment of household wastewater is necessary.

58. Monitoring of surface water quality in 49 major rivers and 4 fresh water
reservoirs in 2003 shows that 32 percent of these water sources were classified as having
good water quality, 31 percent as having moderate quality, and another 31 percent as having
deteriorating quality.” The remaining 6 percent were classified as having very deteriorated
water quality. This includes the lower Chao Phraya river, the lower Thachin river, the lower
Lam Ta Klong river and Lake Songkhla, where the problems have become more serious.
Along the coastal areas, the water quality in the inner Gulf of Thailand (Chao Phraya delta,
Thachin delta, Mae Klong delta and 12 Thanwa Canal delta (in Samutprakhan)) has also
deteriorated.

59. Considered by region, using Dissolved Oxygen (DO) loading, water condition
in the northern rivers is comparatively the best and far above standard levels (Figure 19). In
the South and Northeastern, the condition is fair and above standard (Figure 20 and 21). Itis
rivers in the central region, where the water condition has deteriorated, especially in the

1

Pollution Control Department, 2003
2

Pollution Control Department, 2003



middle Thachin, the lower Thachin and Chao Phraya (Figure 22). The DO loadings in these
three rivers are much lower than standards. Owing to the fact that these three rivers flow
through the most densely populated areas and that water pollution is generated mainly by
the household sector, solutions to polluted water treatment must take into account the waste
management behaviors of households. It is not sewage alone that is disposed of from
households into the waterways, but rather the mix of both liquid and solid wastes.
Engineering solutions such as construction of community waste water treatment facilities,
which are designed to handle solely sewage treatment, will not be sufficient to solve the
problem.

60. The deterioration of fresh water quality comes from both point source and
non-point source polluters. Point source water pollution such as industry is manageable, but
lack of effective enforcement is a limiting factor. Non-point source water pollution is more
difficult to manage. Apart from the need for comprehensive wastewater treatment
infrastructure, environmental education as well as people’'s participation in water quality
monitoring is needed for effective management.

61. However, policy response to this problem in early years was to construct
wastewater treatment plants for municipal areas around the country. From the total of 87
wastewater treatment plants, 68 are completed, 11 plants are under construction and 3
plants were rejected.’ These treatment sites cover only 37 percent of total municipal areas.*
The full potential of those facilities currently in service is about 2.8 million cubic meters per
day. However, it is estimated that only 50-60 percent of the full potential has been utilized.
Lack of capable staff and budget are the factors limiting the successful operation of
wastewater treatment plants at the provincial level, which are the responsibility of local
government organizations.> Water pollution management plan is now being drafted by the
Pollution Control Department applying the area-function-participation and decentralization
concepts.

62. Coastal waters have shown a clear deteriorating trend (Table 24). Moreover,
88 oil spills causing water pollution was recorded in the last 30 years. Four of them caused
severe damages to the Thai coastal ecology system.

3
Pollution Control Department, 2003
4
Thailand Development Research Institute, 1999

5 . . . . .
Office of the Auditor General of Thailand 2002. Evaluation of the Environmental Management under
the provincial environment management operational Plan.
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Table 24 Water Pollution Indicators
Policy/Goals [ Unit [ Type [1997 [1998 [1999 [2000 [2001 [2002 2003 | 2004 | Result
1. Surface waterquality -
- The lower Chao Phraya River -DO not less than 4 mg/l,
- Chao Phraya tributaries -DO of not less than 2 mg/l by the year 2006
- Water quality not to decline from existing state.
- The lower Thachin river -DO of not less than 4 mg/I
-Thachin tributaries —DO not less than 2 mgl/l.
- Main rivers flowing through urban areas- not less than designated Surface Water Quality
Standards.
Percentage of surface [0 |S - - - 18 40 31 J
water quality above
standards
2. Seawater quality- to conform to the Coastal Water Quality Standards with priority given to -
important tourist sites and the upper Gulf of Thailand.




Policy/Goals Unit | Type | 1997 | 1998

1999 | 2000 | 2001 | 2002 | 2003 | 2004 | Result

Percentage of coastal [0 |S
water quality above
standards

- | 84.00 68.00 \L

Source: Adjusted from ONEP (2005)

Note:

®,
o

o,
o

®,
o

the target

Air pollution

Indicator types: P — pressure indicator; S — state indicator; R — response indicator
Indicator results: T in the same direction as the target; 4 in the opposite direction of the target
Evaluation results: (++) (+) in the same direction as the target, (-) (—-) in the opposite direction of

63. The major problem of air pollution was particulate matter (< 10 yw)(PM10) in
Bangkok, Samutprakarn, Chiang Mai and Saraburi provinces (Figure 23). The increase in
the volume of PM10 caused by the grinding and cements industries in Chalermprakiat district
in Saraburi province has led to the area being designated as an environmental protection
area. The action taken by the government to solve air pollution include the preparation of an
operational plan within the framework of the national master plan regulating the control of
open burning (2004-2008), the improvement of diesel engines standards from EURO 2 to
EURO 3, and the reduction of sulfur amount in diesel fuel.
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Figure 23 Dust with average size less
than or equal to 10 micron (PM-10)

Source: Pollution Control Department
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Figure 25 Lead level in Bangkok

Source: Pollution Control Department
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Figure 24 Ozone level
Source: Pollution Control Department
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Table 25 Air Pollution Indicators

Policy/Goals | Unit [ Type [1997 [1998 [1999 [2000 | 2001 | 2002 | 2003 | 2004 | Result

1. Air quality in pollution control zones and urban areas, particularly dust, will be within designated Ambient Air
Quality Standards. In particular, dust contamination in general areas will have an annual average of not more
than 0.1 mg/ms, and dust contamination in roadside areas will have a maximum 24-hour average concentration o
not more than 0.3 mg/m3.

- Percentage of days with % S - - 8.41 |12.77|9.98 |3.73 |5.02 J
PM10 level above standard in
Bangkok *

2. Other pollutants in ambient air will remain within designated standards, particularly carbon monoxide, beginning
in the year 1997.

- Percentage of days with CO % S - - 0.00 0.00 |0.00 |0.00 |0.00
level above standard in
Bangkok *

- Percentage of days with O3 % S - - 0.00 0.02 |0.00 |0.01 |0.05 ']*
level above standard in
Bangkok *

3. The concentration of air pollutants in industrial zones and general communities, particularly sulfur dioxide and
nitrogen oxides, will be within designated standards.

Source: Adjusted from ONEP (2005)
Note:
% Indicator types: P — pressure indicator; S — state indicator; R — response indicator
% Indicator results: T in the same direction as the target; { in the opposite direction of the target

< Evaluation results: (++) (+) in the same direction as the target, (-) (—-) in the opposite direction of
the target

Noise pollution

64. The average noise level in Bangkok is higher than the standard of 70 decibel
(A), especially when packed traffic is the major source. In 2003, there were 5.48 million
automobiles registered in Bangkok. Although public transportation has undergone extensive
improvement, there were 514,530 automobiles newly registered during the year 2003 alone.
With the traffic problem unlikely to improve in the foreseeable future, increasing number of
automobiles will lead to more noise pollution. Implementation of engineering solutions such
as installation of insulation in motorways will not be sufficient in the long-run. Average noise
level in the provincial areas, on the other hand, was well within standard levels and has




decreased in the recent years (Figure 29). Outside Bangkok and its vicinity, noise pollution

is serious in Na Pralan district of Saraburi province, and Hat Yai district of Songkhla province.

Table 26 shows the results of monitoring the policy and goals in controlling noise pollution.
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Figure 29 Noise Level
Source: Pollution Control Department

Table 26 Noise Pollution Indicators

vehicles, noise and vibration from business premises and communities.

Policy/Goals | Unit [ Type [1997 [1998 [1999 [2000 | 2001 | 2002 | 2003 | 2004 | Result
1. To control the general level of noise in all areas of the country, with an 24-hour average level of not more

than 70 decibels (A) -

- Percentage of days with % S - - - - - 96 88 J
noise level above standard

in Bangkok and vicinity

- Percentage of days with % S - - - - - 10 11 ¢
noise level above standard

in countryside

2. To control noise and vibration pollution at point of origin to be within standards, including noise from +

Source: Adjusted from ONEP (2005)

Note:
< Indicator types: P — pressure indicator; S — state indicator; R — response indicator
% Indicator results: T in the same direction as the target; | in the opposite direction of the target
< Evaluation results: (++) (+) in the same direction as the target, (=) (—-) in the opposite direction of
the target
Wastes
65. The volume of solid waste from households throughout the country has been

increasing at the average of 1 percent per year from 1997 to 2003. In 2003, the volume of
household solid waste was approximately 39,240 tons per day or 14.4 million tons per year
(Figure 30). Twenty-four percent of the solid wastes are created in Bangkok and its vicinity,
31 percent from Muang Pattaya and municipal areas and the remaining 45 percent from non-
municipal areas. Solid waste collection and disposal in Bangkok achieved 99 percent of the
total volume of solid waste generated, while proper solid waste collection and disposal in




municipal areas accounted for only 35 percent of the total solid wastes.® Proper solid waste
collection and disposal is rarely found in non-municipal areas.

66. End-of pipe solutions for solid waste management (solid waste collection and
disposal systems such as sanitary landfills) become more difficult due to land use conflicts
and opposition from residents in the potential landfill sites. Alternatively, waste management
at source of origin such as recycling and reuse has been promoted throughout the country.
Recyclable solid waste has been increasing from 19 percent of total solid wastes generated
in 1997 to 36 percent in 2003, while recyclable industrial waste increased from 29 percent in
1997 to 49 percent in 2003. In 2003, there are 31 recycle plants and 49 industrial plants
which use recycled materials for production. These indicators indicate a certain level of
progress in waste management. In the future, the recycle rate can be improved because of
the high supply of recyclable solid wastes. Local governments usually levy user charge for
wastes collection and disposal but the charges are generally too low to cover the costs for
wastes management (e.g. 40 baht a month per household while the actual costs are at least
twice as much).

67. As far as hazardous waste is concerned, the quantity of hazardous wastes in
Thailand has increased significantly during the last two decades. The economic and social
development has generated both industrial wastes and community wastes at the level
exceeding the country’s waste management capacity. The Pollution Control Department
estimated that in 2003, there were about 1.8 million tons of hazardous wastes in Thailand.
This consisted of 1.4 million tons of industrial waste or 78 per cent of the total hazardous
waste and another 0.38 million tons of community hazardous waste. More than 64 per cent
of the hazardous wastes or 1.07 million tons were generated in Bangkok and its vicinity.

68. Based on the number of registered hazardous waste treatment plants,
Thailand has the capacity to manage only 0.18 million tons or approximately 11 per cent of
the hazardous wastes (Pollution Control Department, 2001). A significant amount of
hazardous wastes are improperly treated on site and there are occasionally instances of
illegal dumping of hazardous wastes on public land.

69. Thailand does not have a single authorized agency to exercise an integrated
control over hazardous waste management. Under the 1992 Factory Act, the Department of
Industrial Works (DIW) of the Ministry of Industry has the authority to prescribe rules and
regulations governing the management and disposal of industrial wastes. The Industrial
Estate Authority of Thailand has the same power with respect to factories situated in the
twenty-three industrial estates throughout the country. Both government agencies have
developed some kinds of manifest system document aiming to control the movement of
hazardous wastes from waste generating plants to waste disposal facilities.

70. Waste treatment and waste recycle plants are required to register with DIW.
These are classified as factories typed 101, 105 and 106 out of all 106 categories of factories.
This can be elaborated as follows:

(1) Type 101 consists of waste treatment plants which carry out hazardous and non-
hazardous waste treatment and disposal. The methods used involve various
techniques of waste treatment, incineration, stabilization and landfill. As of 2003,
there are 119 factories of this category.

At present there are 107 solid waste collection and disposal in the municipal areas.
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(2) Type 105 consists of waste separation plants. Recoverable wastes are separated
from the non-recoverable wastes which are then disposed by landfill. As of 2003,
this category has 54 registered factories.

(3) Type 106 consists of recycle plants which carry out recovery and recycle activities.
As of 2003, there are 42 registered plants of this category.’

71. These three types of factories combined are insufficient to handle the
increasing amount of hazardous wastes. Most of the laws and policies have focused mainly
on the control and management of industrial wastes. At present, the measures for
management of hazardous wastes from other sources are far from adequate. Clinical
wastes from medical care in hospitals and medical centers are managed and treated on site
by incineration under the supervision of the Department of Health while those from private
clinics are collected along with ordinary solid wastes.

72. A significant gap exists in the management of community hazardous wastes.
Community wastes are non-point source pollution and therefore are more difficult to regulate
than other point source pollution such as industrial wastes. Community hazardous wastes
are diverse ranging from hazardous discharges from businesses such as film processing
shops, laundry facilities, garages and petrol stations to hazardous household wastes
including chemicals, insecticides, paints, fluorescence light bulbs and electrical and
electronic equipment disposed by consumers. Discharges from small businesses in
communities are generally not subject to emission standards control and household wastes
are usually collected along with ordinary solid wastes. Under the 1992 Public Health Act,
local governments are responsible for collecting and disposing of solid wastes. Since
household or community wastes are not separately collected, they are disposed of at the
same landfill sites. Such practices are harmful to the environment since hazardous
substances can seep through the soil and contaminate the water table in the long run.

73. Table 27 and 28 show the estimated proportion of community hazardous
wastes generated by the various regions of Thailand and the different sources of community
hazardous wastes

Table 27 Community hazardous wastes generated by different regions
Region Quantity (percentage)
Bangkok metropolitan area 31
Bangkok vicinity 6
Central region 16
Northeast region 22
Northern region 14
Southern region 11
Total 100

Source: Pollution Control Department, 2003

Table 28 Proportion of different sources of community hazardous wastes

| Sources | Quantity (percentage) |

! DIW Information Centre, February 2004.
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Garages 48
Households 22
Agriculture activities 10
Petrol stations 9
Hospitals 5
Laboratories 1
Other sources 5
Total 100

Source: Pollution Control Department, 2003

74. The fast-growing consumption of manufactured goods by communities and
households has raised attention to the problems of managing community hazardous wastes,
especially in the light of tightening environmental regulations on hazardous wastes in the
European Union (EU). As far as wastes from electrical and electronic equipment (WEEE)
are concerned, the recent two directives issued by the EU restricting the use of certain
hazardous substances in electrical and electronic equipment (EEE) and prescribing
producers’ responsibility in the collection and disposal of WEEE have prompted both the
Ministry of Industry to study the methods for managing WEEE and the Pollution Control
Department the legal measures to manage community wastes from disposed manufactured
products including WEEE. Both studies have been completed but it is not clear whether they
will ever be adopted by the government.

75. In designing a system for managing community hazardous wastes, it has been
suggested that economic instruments be used. According to the study conducted by the
Social Research Institute, Chiang Mai University on the laws to regulate community
hazardous wastes management, it is proposed that the most appropriate model for Thailand
is to introduce product charges for manufactured goods which would become hazardous
wastes when discarded. The revenue from the charges can be used to set up deposit refund
schemes to buy back used products from consumers. Such mechanism would help to create
incentives for consumers to separate and return the wastes. Currently DIW is also proposing
a draft law which would employ economic instruments in dealing with industrial point sources.
Essentially, this would take the form of pollution tax levied from the amount of pollution
discharge from factories.

76. Effective waste management depends to a great extent on a change in
consumers’ behaviors. Although technical solutions are most relevant for handling pollution
and wastes, they require less effort to implement. To achieve behavioral changes, more
effort is needed (Figure 31).

Behavioral Changes
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Figure 31 Efforts employed in Technical Solutions versus Behavioral Changes
Source: Dr. Thongchai Pansawat, Advisor to Pollution Control Department, 2005

Table 29 Solid and Hazardous Wastes Indicators

and communities throughout the country utilize waste of not less than 15 percent of the total solid waste
generated.

Policy/Goals Unit | Type | 1997 | 1998 1999 | 2000 | 2001 2002 | 2003 200 | Resu
4 It

Solid Waste and Night Soil

1. To reduce or control solid waste generation to the rate of not more than 1.0 kg/capita/day. Have Bangkok +

- Solid waste per kg/d | P 1.96 1.82 1.86 1.83 1.19 1.20 |1.18 ']*
capita per day ay/c

apita
- Percentage of solid | % R 18.71 | 21.19 23.13 |26.20 |28.40 32.99 | 36.22 T
waste recycled
- Percentage of % R 28.72 | 37.90 44.44 | 44.44 | 45.13 48.25 | 48.78 T
industrial waste
recycled
- Number of recycled | # R - - - - - 25 72 8o |1
plants

2. All solid waste left from collection in municipal districts is to be collected, and for outside municipal districts
not more than 10 percent o the total solid waste is to be left.

3. To ensure that each province has a master plan and management plan for sanitary solid wastes and night
soil disposal, and every municipality and sanitation district have proper solid waste and night soil disposal
systems.

Hazardous Substances

1. To reduce and control pollution from hazardous materials generated by all sources, by not allowing impacts
on public health and welfare.

- Number of # S - - - 20 24 27 28 J
hazardous substance
accidents
- Percentage change | % P -5.29 |-3.42 8.36 5.04 29.66 17.21 | -14.25 T
of imported
hazardous substance
- Percentage change | % P 9.11 1.03 0.71 44.17 | 73.86 13.18 | 20.36 ‘[‘
of produced
hazardous substance
2. To formulate an emergency action plan for hazardous material accidents, especially in high-risk areas at +
provincial and national levels.
3. To establish a toxicology center and an information center for hazardous materials at the national level. +
Hazardous Wastes
1. To reduce and control pollution from hazardous wastes from all sources in both industrial and in domestic
sectors, by not allowing impacts to the environment and public health. -
- Hazardous wastes milli | P 140 |131 1.25 1.29 131 140 |1.41 J
from industrial sector | on

tons
- Hazardous wastes milli | P 032 |0.34 035 |036 |0.37 0.38 | 0.39 J
from communities on

tons
2. To collect and destroy at least 95 percent of the hazardous wastes from industrial sector and 90 percent
from domestic sector. -
3. All public and private hospitals to have proper systems to manage infectious wastes, including separating,
collecting, transporting, treatment, and destroying. -
- Infectious waste ‘ tons ‘ P ‘ 18,200 | 19,665 | 21,000 | 13,250 ‘ 15,300 | 20,000 ‘ 22,500 | J

Source: Adjusted from ONEP (2005)
Note:

% Indicator types: P — pressure indicator; S — state indicator; R — response indicator

% Indicator results: T in the same direction as the target; | in the opposite direction of the target

% Evaluation results: (++) (+) in the same direction as the target, (=) (—-) in the opposite direction of
the target
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