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2-1 F #

X A BUFDS 2007 4F 3 HIZHIE L7 MEFILEY (VOCs) I281T 5 KA DB IR D EREEHEET
F—10LBBVTHD, B0 EZOFREENS, BAR, BRMNES (EU) K OKE OB

- =

CHB L TR RHTE TH L Z B30 5D,

AP SR

x—1 KKDFEIZHRD V0Cs IREFE%E
VOCs Thailand (mg/m’) * J apanl3 EU? \ USA33

FEvEqE TR E A (mg/m’) (mg/m’) (mg/m’)
Benzene 0.0017 0.00268-0.01056 0.003 0.0005%** -
Vinyl chloride 0.01 0.00098-0.00155 - - -
1,2-Dichloroethane 0.0004 - - -
Trichloroethylene 0.023 0.00074-0.00292 0.2 - -
Dichloromethane 0.022 0.00129-0.00577 0.15 - -
1,2-Dichloropropane 0.004 - - -
Tetrachloroethylene 0.2 0.2 - -
Chloroform 0.00043 - - -
1,3-Butadiene 0.00033 | 0.00125-0.00252 - - -
Polycyclic Aromatic .
Hygroycarbons } } 1X10 e }

* R DTZDIED pg/m* DD mg/m* ~AFL #2010 42 1 A 1 H LV JAT, #2012 4 1 A 1 B LY g fT
VAR TMEERKIGRME (N8B U%) IR DEREETE)

2 European Union. “Air Quality Standards”

3 USEPA. “National Ambient Air Quality Standards (NAAQS)”

(1) %A ®VOCs Z&1T % Behi L
ZA D VOCs IZBIT DERFEEDOHE T m v ATILLFO LB ThH D,
= 2000 £ 9 H : HHTFKICKITHBRERNET 15 A/ (Benzene, Carbon Tetrachloride .,
1,2-Dichloroethane, 1,1-Dichloroethylene, cis—1,2-Dichloroethylene, trans—1,2-Dichloroethylene.
Dichloromethane, Ethylbenzene. Styrene. Tetrachoroethylene, Toluene. Trichloroethylene,
1,1,1-Trichloroethane, 1,1,2-Trichloroethane, Total Xylenes) % #iil, ZiLbH DM kL L
TR a~w NI 7, HAIa~ 777 - BE& OS2 032 OMmAFE R
(PCD) 23R W[ T 5 E L SN TWD, £z, A & U CORERMER; 2 (American Public
Health Association) . K[E E TF/KiEW2: (American Water Works Association) & OVK[EKERBE
4 (U.S.A. Water Environment Federation) (Z X % [Standard Methods for the Examination of
B DHWIXHX A BRI (Thailand Environmental Engineering
Association) @ [Manual for Water and Wastewater Analysis| 23& 1 Hi0 TV 5 (Hi -
“Groundwater Quality Standards”. Notification of the National Environmental Board No. 20, B.E.

Water and Wastewater |

2543 (2000) , issued under the Enhancement & Conservation of National Environment Quality Act
B.E. 2535 (1992) , published in the Royal Government Gazette, Vol. 117 Special part 95 D, dated
September 15, B.E. 2543 (2000) ),



*20024E 7 H 1 BV U AL REXIBIT Total VOCs Hiffill &8, FIHEIX Ym0 A A
BARRHIZA VOCs 28 17mg/1 (0.017mg/m’) LT TRFIUZW T 20 L35E L,
HEBLRE & U CKREBREER#ET (USEPA) @ [Method 18 : Measurement of Gaseous Organic
Compound Emission by Gas Chromatography |, [fl [Method 25A : Total Gaseous Organic
Concentration Using a Flame lonization Analyzer]. [f] [Method 25B : Determination of Total
Gaseous Organic Concentration Using a Nondispersive Infrared Analyzer| (% PCD 2FE 795
ZOMBGIELEED HILTWSD (HHL : “Emission Standard for Bulk Gasoline Terminals”.
Notification of Ministry of Science, Technology and Environment dated June 18, B.E. 2544 (2001) ,
published in the Royal Government Gazette, Vol.118, Part 58 D, dated June 20, 2544 (2001) .
Notification of Ministry of Science, Technology and Environment No.2, B.E. 2545 (2002) , dated
March 12, B.E.2545 (2002) , published in the Royal Government Gazette, Vol.119, Part 27 D, dated
March 22, 2544 (2002) . Notification of Ministry of Science, Technology and Environment
published in the Royal Government Gazette, Vol.121, Part 73 D, dated July 2, 2547 (2004)),

* 2004 4E 10 J : AERER K OVEH K OV O] @ o T BB UEIC ERC oM T KIRYE & Rk
D 15 (3 D3 Z A 7= (H i “Soil Quality Standards for Habitat and Agriculture”. “Soil Quality
Standard Soil Quality Standard for Other Purposes”. Notification of National Environmental Board
No. 25, B.E. (2004) issued under the Enhancement and Conservation of National Environmental
Quality Act B.E.2535 (1992) published in the Royal Government Gazette No. 121 Special Part 119
D dated October 20, B.E.2547 (2004)),

2006 4 5 H : TIBICBIT 2 PEHAENEIC Xylene 28 A, 25ppm (@latm, 25°C) OFFFfE %
B (VOCs Z & Lo Bl H « 15, SUBHREUOATICAR 28 B IS OWTHIEZR L) (i
“Industrial Emission Standard”. Notification of the Ministry of Natural Resources and Environment
B.E. 2549 (2006) , issue under the Enhancement and Conservation of National Environmental
Quality Act B.E. 2535 (1992) dated April 5, B.E. 2549(2006) , and published in the Royal
Goverment Gazette,Vol 123, Part 50D dated May 18, B.E. 2549 (2006) . Notification of the Ministry
of Natural Resources and Environment B.E. 2549 (2006) , issue under the Enhancement and
Conservation of National Environmental Quality Act B.E. 2535 (1992) dated April 5, B.E. 2549

(2006) , and published in the Royal Goverment Gazette,Vol 123, Part 50D dated May 18, B.E.
2549 (2006)).

—J7. 1995 4F 5 HANAR, 2004 4F 9 HIZHERARTIES Lo RRUCEHE T DR EA R — 2
W7,



R—2 KRRUBITHRERE (200459 A)

HiilE H e F g FEYENE
o rL b 8 MR-y <9ppm (10.26mg/m’)
TR R
sl 1 RFRE <30ppm (34.2mg/m’)
bR 1 R[22 <0.17ppm (0.32mg/m")
v 1 R[] -4 0.10ppm (0.20mg/m’)
1 FE 28 <0.04ppm (0.10mg/m’)
A LR 24 B <0.12ppm (0.30mg/m")
1 R [H 22 <0.3ppm (780pg/m’)
s} 1 H8y <1.5pg/m’
o g 1 31 <0.05 mg/m’
FRIERL T (PM<10um) 24 W[ E) <0.12mg/m’
g 1 4 <0.10mg/m’
FRIERLT (PM<100um) 24 WS E T <0.33mg/m’

Hl : Ambient Air Standards. Notification of National Environmental Board No. 10 , B.E 2538 (1995) under the
Enhancement and Conservation of National Environmental Quality Act B. E. 2535 (1992), published in the Royal Government
Gazette No. 112 Part 52 dated May 25, B.E.2538 (1995). Notification of National Environmental Board No. 24, B.E.
2547 (2004) under the Enhancement and Conservation of National Environmental Quality Act B.E. 2535 (1992), published
in the Royal Government Gazette No. 121 Special Part 104 D dated September 22, B.E.2547 (2004).
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Aya~ 7T 7 BEOGHFHC L VIET 5 HE, TN ER%EL EOMEREEZFET 5 LR
DD FEREESNL TS,
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(2) 7mv=7 MEAFEE B (¥1H)
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x—3 JOTzy MEBERKR

DS s B ERE SEFE TEENRL (AT
x4 (1-1) HAY 100% LR, G LZARIER | e YPOHT AT a~ NTTT7E
BT | o~ 77 (0 pHBIE) | BHEAEE O, BT EEE (GC/MS) . INEVIL
LY | EEoriEE AHARTEHE L LTWDS | HikE (TDU) 2%y =A%
72VOCs | (GC/MS) - 2 FIFSFE & Be > CTuy | — - BAEEE - GC/MS ~AH
KA B | MEdEE - v = eIz, FHmERE T (GE/TI-069J : 2005-01-28)
Bt | AF—Fy= HIfF L CWi=E =4 | ¢« GC/MS EEEH7E T (14K
Y | RAE—=N Vo TR R E Progress Report (LL T PrR)
7 HE | T ST — PERE (20ppt DIEUEST [3.1.2Instrument
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hb, BE) #3222 | & RIEEEOHREI T T (BHHE
T&ERhoT—, ZDZ % TI% &) f B @) 5 &
EIZRADWT ®ET | 2005-7-12))

HOICEEMEE L2
B3 x A,

o X ¥ = A X — PRI EEKE O
FIE : 3 AR (RHEHEME G
FERER A E 2005-7-12))

o X ¥ =R X —RIEHEE DT A
Bl & O A O REEIC L D
BEIE (PR EERT T H
EE L ~2005-8-27)

(1=2) 345

100%

MW 2 o IT— 1

ZAMBHE LTIE
R A KN, 2%
IR L CHEET R %
ERTHE AT >
7 R REEE D A~
73 5ppb E T LA
WTxhholic®d
W~ == 7 VA Rk
Erfth 5z Lk
L7z, ZOREKRIL, #
AP HET S50
W2t D B A LT
T 5 FFI DRI AN
LT\, 20D
e SN s X = e
L7k 23
L7,

o ¥ = AKX — - RIIEE -

HEO PR | O » AEBE |13, C/POEETA%Z | GC/MS OFiFaBRE T (14

D FE it AL MREARAZERL | ¥ PrR [3.2 Preliminary Study
95 FTHMEL T | using Canister-Preconcentrator—
Wi, L Lendh, GC/MS])




s B ERE BEHFIH EERRGL (BT

(1-3) KEE 100% MPIEHE L7z QA/QC | o *FFRERERTE T (1 42K PrR3.1.2
o RS ERGE | (FEBROARBUIC | NI, 2720 &7y | Blank Test))

(QA/QC) 2 | M HUGETHLE) | BELZERLIZ720D, | ¢ Fv =AX—ND VOCs itk
Ju—Fy— TO-15 &4y (77 Ak53) DL EVERFETE T (1 FK PrR
~ DYERK DEENNETH - [3.1.4 Stability of VOCs in

2o LT o T, N— Sample Canisters )
2T A4 VHEDIESR | e TO-15 VOCs i EIESE T (1
{fEDOVESIT 2006 4F 8 | 4k PrR 3.1.5 Confirmation of
A5 2007 %3 HE Calibration Ranges for TO-15
TIEIE L7, 2007 4-3 | Compounds])
HBH Ly QA/QC | o Acetonitrile LS5 FEER MR
NEZBEH L, FH2 | B%ET (1 £’ PR 13.1.6
H & PrR |2 Z @ | Repeatability Test])
QA/QC O J5ik%Z Mk | o fix 14 1t & % ( 2-propenal .
T2, 1-butanol, pentanal %) LIS
AT B D BN OFB
MERBRSE T (1R PR [3.1.7
Duplication Analysis |)
o EE FIRMEMRT T (1 FK
PrR [3.1.8 Method Detection
Limit])

(1-4) o 100% FEEBD X AN |0 Fy = AKX — - RIEEE -

AT IR Efi LTV (22 » | GC/MS D#fEv=a7 1, A
H)e YT VA= a TIVERK
A=A I el e (TI/GE-017 : 2005-08-29)
GC/MS R OV fie 4
DF = v 7 PEE

(1-5) fhoddy 20% VOCs (28172 TDU | ¢ ¥ =A X — (T 7T 4 7%
BrgiE e ok | (WonHIE | FIEET, 220, | v 7V o) ik EEEET
AR AT L LT TDU F | {EOISHICBE L, 765/ | NEE (SOP) fERKH (54T =L

5O B3 AR | AP FEBETHEE . ~
) 2006-12-26)
e VOCs IZ81F 5 TDU HiE5E T
(BREEAFSE - AHE® v & —
(ERTC) f&#h : 2007-4-9)
o HIFW A - @MEMLE (Vv
T TV T) W TSR
EoBmET (S HEMFEES
58T HRAEE © ~2006-12-26)
40% B K A [EFHH | ¢ 7L & K DNPH 94 (3
(TAT e Rk | 5 (R v T ROT 7 ST Y ) vE o
SHOHPLC % | 74 7Y o7 U ) HHIESY (AN EMZEES
AW FIEOR | /HPLC {EOE S | 58 THREE : ~2006-12-26)
TR (1.5 % A) o 7T E RHTH D GS/MS A

N7 R—=>Y OfRFEH I (i
HMFRESBETHRESE  ~
2005-8-27)
o FIEIKs =~ NI T T 4 —
(HPLC) Of}j@#kiE (4 — K
W77 —) HA (GE/TI-027 :
2005-12-05)




EERRDL (HIFT)

e Carbonyl b E&W) D53 Hr SAF
M EARTER (1 4Kk PrR 13.3.1
Optimization of an Operation
Condition of Carbonyl Analysis )
Carbonyl {LEMD /Sy T
V7T MRk v~ b7
Z 7 4 — (HPLC) &R FHti (50
tRlLR) (1 4% PR 134
Preliminary Study using Passive
Sampler-HPLC |)

Carbonyl L&D/ 27
YT =@k v~ N7
7 74— (HPLC) &Mz
SOP 5£h% (Standard Operation
Procedure for the Determination
of Carbonyl Compounds in
Ambient Air)

(1-6) K=+
VOCs O
Vo7 ROF
Y = RAH — .
GC/MS % Hw
7o o7 M A HE AR
¥FIE (SOP)
DAERK

100%
(RF 7 MRS5S
B, SETIRTERR
)

HHZEIC L HiRE L
1To7= 2 |), KT
7k SOP (29t » Tk
BFOEREL « 43T % St
L=, 7=77L. 0L
BRoENER SN
Mo T=i=w, kAR
ZfEo7-, ERTC 13T
EHREICBITLIEE
P& L iR
By (4 A,

o ¥y = AKX — - RAEHEE -
GCMS Z MW= KT 7 Ml
SOP 52f% (Standard Operation
Procedure of Ambient VOCs
Monitoring, 1 7K PrR)

FEEBRERELR
E~TRET HETICH
DT ET T O
(DWW THERR 23 40 22
Th b,
(1-7) 1 & 100% o 5Ei% (Establishment of appropriate
PrR D1ERL methodology for ambient VOCs
monitoring in Thailand. July 2006)
(2)vo (2-1) . 100% BEVEHE  NOE | e X=X T A O P&z
Cs KRR |7V 7 B, RilE, KRBT — | EEHEOVAE THEm/ (1 4
B | A NOEE &, RRET—4# 7% PrR13.1.9 Range of Ambient
B A | (Dt 9 VOCs Measurement | )
B & 2 | » Pt R) BEHE BT (5 | ¢ FHAIHH : 66-67 VOCs sy
S AP . 1RE (5 5 FT) . (ERTC, 2007-4-10 £ 7" U >
b, Bangma ifi/Ny 7 75 7)

v (1 A

e [Seminar on Development of
Environmental and Emission
Standard of VOCs (2006 4E 9
H)J IZTPCD BE=HY
7 G (A A R E LY
TO-14 72\ L TO-15 I2 Xk %
SHRSY) B FER

o KXH D VOCs I JE 2 125
D71 7 BN K 5 24 FF
W47V 7% ERTCIZ T
ES i}




) ERE BEHFIH EERRG. (HET)
(2-2) 24 FH 20% L4 F NR—=Z2 T4 FEZ | e FHHl L7z 88 R ELD 9 5 66 ik
YU 7| Q06FESH~ | KAHF ORKRM A |  BoOBRERSHT & Fhit
W2 D W72~ 2007 423 H 88 | VOCs JREEIZIUWTIE | o 47 3B HT QA/QC 12X -~ T
—ATA VR T=EF 19 T | HEOH LT —Z O | FHEEHTT (IF QA/QC &FIEE
& — X E15) AFEHBET R | BRI TERERZEZ R
EBEOEERE « 58T &G | o 47 BN O FAENTIZ 9~10 A [H
e, MWD FIAI (5~11 REH 25
o 1 Ny FOMHTIC 5 HEX
R—Z2 74 VHE % )
11 % AT CEfE (PCD | o FHMEDH D 19 DT — X %18
EoXFEEKBELLT| &
ait 24 HPETICTE
) (8 % H)
AT D VOCs
BYRIL L AR — b D
YERIC 3T PCD &
DI EHE N LI
(2-3) VOCs AILENX, ERTC, PCD
PEH A R KONJICA v gy
N U —D1ER DOFEDORER, ~ A ¥
—7Zv (M/P) 6
BRAM S H TERBEALYE -
PEHI L HERR E PR
oYy b OIEE) &
L TR L7 (2005
F6H),
(2-4) RNy 20% AIEENE, Ny 7Y | e GC/MS #EFE X —ARKR 7D
TH T | (FEEEOE | LTS S FERY | MBI AEBIE (HREME
7 55D WESL | FRE) OB OB %E & | EE - 200604-10)

K OV & 0 5
fti

1) ATEENI ST
D M/P NHZE
Ed

(TDU) *GC/MS IZ &
5B E FIEDOHETE D
ZEHEWVD

ABRIT 2005 4F 11 H 2>
YL

B X 5 EFE
fE/TDU & 2 » A)

wPWﬁ@t H
4 DORREI 76
VOCs 12 E DA IESE
B (8 5 H)

BHNE=XU 7D
=Dy T
TV T FRIEOMHE
AR L, RERHIFR O 72
». M/P ONENS
B4k &4 ERTC O4
% DAFFEIE B~ A,




DS ) ERE BEHFIH EERRG. (HET)
(2-5) 10% ERTC O 7 +— A2 | o [HIEWFE « BB E (v o
TDU-GC/MS ST SOP DRERES | TH o7V 7)) 15 ok
W Ry RESNE=N, H# | omstERT (SAEMZE
PTY T 2-4 OEBRFAELY| (2B T HEFE © ~
D 53 M1 kE HE AR JICA MR OFEEIZ | 2006-12-26)
¥FNE (SOP) Ko THEKT HTE
DIERL (2007 45 H),
BEEHIR D728 RN
BTNy TH
) AIEENI T 7'V v 7-TDU-GC/MS
D M/P B IZBITD SOP DIERL
Ed X M/P BRI S U
ERTC D4 1% OHF5EIE
i ~Biis,
(2-6) T—%# 0% ATEEITER DO | o BERYISHTZ 1 B CE M ()
AT (Mo PRy —RAFA4VHAELD | WHEMFILECT—Ta v
TN S =2 | ERPARNH D, [Final Report Aug 26. '05 Time
#7) change of VOCs concentrations | )
AIEENT JICA HP5E
DI X - TR
En7-(007 43 H).,
KIEE O -1 HA
T O HAFHE 23 5
B RAAFH (2007
£7 1)
(2-7) 2 R 7 2007 - 7 AIZ5ERLT
o/ ALK TE
— N DIERL
3)voc | (3-1) VOCs 60% HAZFOREIZ L > | e ERTIC 2% v 7 3 Z4lITxtL.
sSKEG | KABRE=| (F¥Y=AX— | TC/P® OIJT NEMi | GC FmE. MS FEfE, BiE. MS
Yo b o~ | XY v THHE | -GC/MS %) (OM/M) T — S AT, SOP {ERKIE, 7
A Y| OFER (XA4) T RN T 5%
AT by 20% Ty s FHEIEL e (fEHEEME EEhERER
Hr iz Bd (TDU-GC/MS | THF ¥/ /"> T7 4 - & | 53 2005-7-12))
T 5 %) VT 4 VTN | e C/P INF vy = AKX — - R
ERTC JICA HEMZFICX D8 | &+ GC/MS T — & OUUE
D 7 A 30% W RS MNTEDL LI -z
BF %8 HE (Ryv7 (TI/GE-017 : 2005-08-29)
VAR HPLC %)
fbExh| (3-2) Ry 0% BHE X 2007 412 EE
B, TS THTIE
7 Pk
% WHE @ 3£ i
(HA)
(3-3) ¥—% 0% WHEIX 2007 4= 6 AT | o BEREIHT DT — X fRAT F it
fiEdT & €T L It T E (58 2-6 & (FRZ= I E IRE FE] O 41 42)
Bz B33 % WF )

Eo £k (H
)




DS ) ERE BEHFIH EERRG. (HET)

(3-4) K= T 0% WHETEH & L CAE

D VOCs A o e F oy L NER K

B 50 W VOCs DL

%@% (H ;of%iféﬁx

) TWRIEYWE % Rt
@

) ARIEENIIT

D M/P NBHE

Ed

(3-5) U—2 5% ERTC |Z K& VOCs

vavZ, kB DE=ZVTITE

F— DB JAWHE a— R &5
i 95 T iE (2007 4 7
A)
B#IEE O+® I ) —
% 2008 4E 5 A2 FE
TIE

(3-6) VOCs 0% 2008 4 6 HIZ VOCs

KE5 G 0 B OHARIT BT B HlF

Wiz + 57 LR— h D5ERK

J =LK

— N DIERL

2—3—2 7uvxzs MNEEOERR

M/P (25T D IHEHERR B OV B HEAE DRI + & TR E TOIEER RIAHIT DN T,
MUIDOIEENA S ¥ a— )b & | FRD BN TV DIEEIN —#d 5723, VOCs KAE=X# 1 v/ F
BRI E RN - BRI eV METETIZRTTHRIARTH D, LEEBn- T,

B E 725 TVOCs RRE=Z YV 7Rkl &, Yy METRE TITIIER L, 1HY
*tHRZE 2 (Pollution Control Board) (ZHEH AIRE/R AL TH D, B, 7 u v =V MEEDER
FEIZDOWTELFIZRETS

@RVASEE)
VOCs REIHHAZKS T 2 BARBER D & 6D,

(FB1E) 1HURER RN VOCs RABRBEIEMELRET 5720 O BARNIEE 217 5 Bfic, A7
BV = FORRMEH SIS,

AL BREIC T DIEEE DR

2007 45 3 AICEFREEZES (NEB) ([ZX > TH A DOKRKEICEIT D VOCs FEHEN KR I
oo 2O7uT =l MI, A DRKEIZEIT D VOCs FEHEDRE E SR D ZRICHOWVWTE
BRT2HDTH D,

[7ey=7 ~BHE]
RIREIR « BREFEA BV T VOCs KEUERAIRZFET 2720 DX v /0T ¢ (BREEHAE JEH
EEORTEET) Nifbshnsd,




€i=ti))
a. ERTC MWEYRIREE R ICH L, BEMEDH 5 VOCs KEVEYE =4 ) o T FRIEEIRET D,
b, KIREIR « BREEE N, BELEOBLE LELMICER, FHETE VOCs #7851 %,

. ERTC 2 VOCs K&JGHRE=F Y > 7 FIEICHET HHHME %2 Fiti T % 721 O IR EE
ZEET 5,
A A [EEA ERTC OWF%E% 18 L C VOCs KKIEYRIZEET 28k AR 5,

IuY=7 hARIZRT DIREOERE

TuY =l METRIZIIT X TORENENRT 2 RIAATH S,

BEH -

il a: R7m Y=/ N CTERTCIZTHBE INTFEX 414D VOCs E=% U 7 Fik
ELTEEERDD L EHICHEY THD EEZDND,

FEIE b« BEICERR

FEIE ¢ : ERTC I KA D VOCs E=% U 7RI HHHE 2 — 2% 2007 47 A 23 H~
27 HIZEMET 2 TETHS (I7e =7 MEBERCIRDL @ 3-3, 3-4, 3-5 &), C/P
IR VOCs E=4 Y 7B D k2 fEROWHEIZ TELG - ICHT 2 TETH 5,
IR d: Z A D VOCs KRKUGHLIRML OB FHIL, A7 r Y =7 MTTEREND TiE
Thd, XA TOHE VOCs IZf251E#H % ERTC O U = 7 H A ~ R OHMIIZ TAZE
THTPETHD,

1) FEIE 2-2 (2B L. ERTC (% 2005 4E 10 H @ Greenpeace (2 & 5 7 L — L% L RKIRETE -

BREEE (MNRE) OKEEIZIE 2~ 7 %7 > b (Map-Ta-Phut) Hulsk OFEH 4T 2470,
Bk L7z, ZOHKFEIZL 5 TMNRE (4 4 TOD VOCs (28T HHEDOLEHENZHE T
B D LRI LT, NEB ITIELREBRIC L D2 KEAH VOCs £=4 U 7 D= DJIE
FEBRHESNDRNCY A ORZEICH T 2L LTI s (VOCs) Z#iHl L7z,

[FeR 1 ZAI2BIT 2507 VOCs KRERET =4V 7 ERBE SN D]
(FHE) XA I2BIT 517 VOCs KREREE =XV 7 HIERE IS5,

R L ICB T DIREOERE

{5

YR BB EIIR L, KEF VOCs B=% U v 7 Ot FiEoRHiL, fEfky, 7
0y ey METRHIEGBARE TH D,

P 2 7IEET 6 DIEEIN 100% DEREZ HIF T\ D, Y y=7 MEE) 1-5 13 2008 4

2HIZETTETH D,

) BRAIREER~OFEORHIRDITE TR E 2 K7 1 V=7 hPICHEGE T 2 L2

H5,




IS

i

[HR 2 0 VOCs REGHLD BRI Bz s s ]
(FE1E)

VOCs KRJGYLDR—RA T A U —_A PEfEIND,
VOCs K&IGU OB ARl S b,

VOCs K&{5 % DR R BN 3T D,

TEEE B DB 5 VOCs KEIFYN T S 5,
VOCs RERIGHDOBUKIZEAT 2 Efis S FE L MER S5,

R 2 128 T DIRIE DR E -

Ty METERCIE, T RTCOEEEZERT LI TETHD, 72720, [VOCs HEHA X
R —DER AR DIEENIPCD 72y = h~BEENT-Z L2 LRl o7
VW, 62, BNFHE A ERTC OfFROFHBA~ETeZ L2 ARy =7 N TRE LT,

BE 7 — X ONTIIFIE EBVBMG L, T X OFERBITHE LV ES oTWVD, K
FREDERIILLTOT 7 a v ickoTHEMEND,
= 2007 =3 AGRMB LI ARE=2 Y > J3EHI1X 2008 -2 A F TRk L, X—=A
T A CIREDOSERICERBRT 5,
- VOCs E=4# U 7 FEDICHIZE T 255217 5 JICA HMEDIRE D [HH) 2-4,
2-5 KN 2-6 DIEERIZEHBRT D,
- 7Yl NOFHAL v 7 O

) JTTOFEE TVOCs HEH A X b U —2MERREND ] 1T M/P B HIBRES T,

a.

[ 3 : VOCs KEWBY L ~ LA U A7 Gp#ric B9 % ERTC OFRAMFFEEE I Ak S5 ]
(FE1E)
74D ERTC A& v 7 (Vo AV o734, i 44) 5, 7av=2 FO2ERKT
RFE TIZ, VOCs KRUHERE=F IV ZHBZFETTEH L1725,
44,0 ERTC A X v 7N, Ny v T7H o7 ) o FREEZHNT, BH - B4O VOCs K5
PV EPFHETED IR D,
444D ERTC A% v 7 NZ AZEIT 5 VOCs RETGEGDIRM A G0N T D7D T — X iR
Mriifr &2 ¥4 %,



R 3BT DIREDOERE

TuY =y METERICIE, TRXTOHBEZENRT L TETH D,

FHfEa, b AP clZRDOT 7 a Al ko TER SN D,

- JICA OEHMEMF OIRIEIC L HFEE
- BARTOME
- R—=R T A VT — X Ok ROENT

1) 555 c 12T D M/P 2 BETIES LT,

2—4
(1)

(2)

(3)

FMESEEICK A0

24P (F)

BRETE PRHIE © EFE L1 T VOCs (238 BIHYLIRIL O K OV U FE 9 1HYR IR O
BAELDBLE LTS,

REIGHRDL - B2, TEMHICERET 5 A D E K OZE & O W T, RO/
%“®%”ﬁfﬁéhfw

2R - VOCs 12 iékw@ BHIESRIZAR D . AT — 7 RV E —ORE A ME L LT
Do

B (&)

XTG4 - AR C/P Th D ERTC OFfEE LT, VOCs IZBITH2E=4 1 v 7 FIEDOHF
ZE - FIRNEVWVLESIT TED LN TEY . PCD & & HITERIZEIT S VOCs BFRIZH kK
THRE~DEELZWET L Lo TND,

M/P DFF, 7Fay=xy MEM : M/P I3z ¥y 7 TS TEY, =207
FIED BARSCHCKHE CREESNZHEA#EH S TWhWaed, Yy 2 MEEITTE
EFBOERIND EEZDBNS,

BB OHE - €=U Z7HIROBE /I, BUEOERIZE W CGRITH AN NI L X
N, TOX I IRPLTIE, E%’&&Hﬁf®ﬁ%%@%ﬁoﬁ&i@%ﬁﬁ%®@%
NR—=ZATOHMIGEIZ LD EHFENRBEETHY, AV nvcZ FTIEIARFEZ LT LD
BHALTWS,

E ()

KO HAMT R JICA HHMAEZOIRE 2 POl E SNz, Ve =7 s BEOERIZIX
B R B R OGRSk b ND Z & W, B TOTr v MERENS, KT m
VxZ POROLNTZFRABRIZHESOTHIETTUIE, ZNGIIIRESEAINTZENZD,

(4)

FIZAVAN

HEPETDA 237 b+ : ERTC IZEHIF 722 LZE%EH) 72 VOCs fHEEB OV EMEIZT L, %
It C X DHEST M UM OFE 73 T & 7,

Tyl METHRICTREIND A 737 b :ERTC 1% VOCs (28T 5 @ LUV 72 ffF 38720



LE=Z V7 FEOREROCRELICROIENZEGL, 44 ORKEERET H720

DEFERL T 07T MM LABMTE D LR ZEBRAAEND,

(5) HILFERM
WHBREFE © VOCs IZ81T 5 RETHERNEOEIEHE L L TEST bR TN Z 8 XD,

ERTC (X ZIUCEE#H T A5 -fE T 1 7 T AR O - DI LB THREBE L >ob b,
B EEsE - IS &2 VOCs B =4 U > 7 FIRIZAEICHRGE S8 STV A ETCH 5
7=, C/PICLAAREMOBEE LY, Yuy=r MEDISHIEBORGHN TR IS,
ERTC O : HIBHEE N T 1Y =7 N OFHEtE 2R T 5 B L > T, N—<Fx 2 K
ARy TN NERHENSTETHD (200745 A),



HIE AHMEREROMKE

3—1 FHEHERORE

BREEAFSE - WFHEE > % — (ERTC) 2B 2B EY (VOCs) RRE=4 Y o 7 FikbA%
DBLRIZT, Z A BUFD VOCs IZF1T 5 REARFEEEDOH EIT W, REFESINT, HHOTET
FUTOrY N - Frt Rl Lo T, FEEOREIZHRT 22 & &hoTnen, KEDHIEN
TaYxy NERTIATbNED,. ey e/ MRROBEBFEIZOWTHRETLERNS S &5 %
5Nb,

<VOCs BT 2 KRR AMER EOR )V -« Trk x>

O VOCs OD~=7 U T )b+ RT v AOBEHHERR  AFE/ AR DL, g, M E, RE 7L - &,
PEFE R (FRE WELSR) . KRFEHEE OFIHHEE (Hik, )

@ RXIZFBIT D VOCs I FE D HBLH) AR O IR © VOCs £85 i & fEFRIRAE & O FHEINFSE

@ VOCs IZBT D LERIREDHEOHERIZ I 1T 5 BB A MEDO R &

Fie7 e 20O AEEHRF (PCD) Ve ¥ =7 MITEBINTEY . @DIZ 2V TIEEIZ ERTC
DOFuTxl NTHIZLERSTND, ZOL IR TART B = 7 FORFITBEAF O FHEZ%f
L. ZOMWIESIZOVWTORMNERELZRMITE DL ZACHDEEZOND, ATV 27 hOKE
26 BEAFIEYEDOHIE] 9 By KO 2 b OFFRMGIMEIZ I 2 % A OBLIR & EBPEIZONWT, AEE
IRIERBRMECTE D LSV D,

A7vevz7 NOFEMWBEL EReyn - 7ev 20FEEIMELETDH VOCsE=X Y 7
BMORBICBIT XY 0T 4« T o _Xmny 7 Ak (C/D) THY, ZDOEHIZ C/D OxtH L
72 7% ERTC 12135 — 4 1RO 7o b D3 8 il ST %, LN FEOKR @ OMICEI L Tk, &
Tuvzs MBS TE Y FIEQOHAIZE L TIX ERTC FrAftT e A7 ey =7 Mz T—
HMEHELZbOTH D,

K—4 TODY FAREM (GEIREEESN TS V0Cs E=4 1) VT H#HM)

Fik& FURHR IR AT %f)i VOCs
NER e R — S — —
D Ty AH— {fﬁffj;ﬁ k fjj;j YhTTTaY Non-polar VOCs
(Canister) (FLHERST)

(Preconcentrator-GC/MS)
s (WEE) INEAi B & — T A 7 v~ ~ 27 7 4 | Non-polar VOCs
(Detecting Tube) —<AANRY k1 A —% (TDU-GC/MS) | (FEHER5T)

REFRIA v 7 | MRk e~ N T 74— Aldehyde
(Sampler-pump) (HPLC) (FEHERTG41)

K7uT =7 bO C/D ITFRD ERBMBERIL, LM 25 L TRKORE 25 L, VOCs
WEEANET L2708 A THD, TOWEBIRRIIE—50LB) THD,



£—5 TOTzY FOEBIKR

Tk i R ik =

© | FEEETET ST LA BRI D E 15

@ | FEAYEOR R FEAMEOTER, Ok EE BN OB G
® | MEPREARED RiE L FEAMEO TR, Tk EE BN OB G

T RTOFIETHT DL, 2007 05 2008 4 (ZRiE S5 MM I X 2 8k eiE
KEOVERTCHIO T vy =7 MIXTLHEANLEBAEETH DL B2 HD,

A7z NAERERIILD Z EIZE - T, TVOCs KRG R T 5 BARRIRN & s
EED LIV EALBAERER O =012, HYxKZE B2 (Pollution Control Board) 7% VOCs K5 Bk
WA RTETDOOEMAMEIHZIT OB, K7 eV 27 PORENEREND Z ENRIAERS,

ZOXIIRIT, XA DOE5BOFBEE LT, VOCs (28T 2 BREEIEUEERR D 7= (2, (YL TD
NERIEROBAR, BETG Y DB % T 123551 COEALIEEICI O M LB H D, ZDT=DIT
X, bW EHE BB EEH (PRTR) OBERZEAZE AL, VOCs IZBIFS~T U T/ R"T U2 ()
BINZE) OBUREZERET D L &b, KA. K, HEOE=FV 7« VAT AERE L, {EYJRT
DAFERIER K OVG G D588 % 52T 1o #iudg C Db FHE O RER 34T « FHlA1T 5 B H D,

L7235 T, VOCs IZ8) 2 BREMEHIEEDHIE I LV, VOCs OB S0 EF R Ik, b
Fefr D KA DWW T O BN EAHE & 725, IEIZ, Monthip RENSL I A "kl B0 ., [=
757y b LEMME TITHEE D VOCs 154D b 2 BLE LTV DA, £ OB EENT Y Z A 121EK
ML TWbH7ed, BET 57595 Ik - B bR 281G L 20 b ZENS%OBEE D
FETH D,

3—2 MHEME

(1) A RFEAMG S5 5 15

ARIOHEHMEIE 7 0 Y =7 MRMBRIER SN~ A2 ¥ =TT (M/P) 1ZH HIEEhER
LT vz b EESCHEOZEMIRZ R TREOESRDL « ERULIAAR DR L & B,
FHM S HE I Tl S FHli 2 Eg L=, £ofl, YrY =/ b B2 —— K (C/P) %
A EOMER, BT OBNFER FEMIEARNMHERET), E2 7 ey oy MIMICBT 28
IZOWT BRI (T o7, 728, AHFMEIZ SV T, ERTC « PCD - JRiE 4G I P9 52 - JICA
A A FHHT - ARAERIC L D AREmE L,

(2) #AIZBT D VOCs xIROBZERERE Ty 2V h~DEE

XA Tl 2006 FF% -~ 72 7y b (MPT) LEEMHERDIZIS T 2 EW AT U HiEZE & VOCs 12
B 2 WA BRI N T D, VOCs RED L 0 —JEiRAI S & 7r o 72, BURFE LT
WEE 72 VOCs PR Z U A7, 2007 4 3 HICIXEFEEZES (NEB) 1230 T VOCs |28
TOHRBEEEN AR INDICE ST (2L, EREEEE LTI TR, [AEHERE
NEB |Z#2% L 7= Health Effect Committee (MPT [H#EIZ LV ¥ 2, PCD 0N FER) 2B\ T,
BUE T b BRET AR YE IS )T 2 iim0N i BH &4 PCD X° ERTC (%} LIRIZEED Z 4 A2 E ST 5 FHE
O (XA FENIZEBIT D VOCs E=X U 7T —2Oft) 2RI 25— T, [FRFIZ VOCs
(BT DU RER O R G ER S PCD Z EXfZUCEFE L T D, S 612, KEAH D VOCs £



=&Y T ERILEIRY T ) T T - ST TFIE O RWIBRSE & A [EWN T O FIEDE
B KD SNDHIRIE 7572, F7-. Health Effect Committee DFEEIZ L VY . ERTC 1T KX
1 VOCs DE=% Y 7 OWHEF iz, T8 LHHR (DIW) 38R To VOCs JfIE 1T
B4 2 « RE~OWHEEiZ ., Z LT PCD XA (T8) MTHE=4 U o 7R
DL I D o, Il I ozt DZ . THD, ZDI=®H, PCD, ERTC &
(2, JICA N KEET B85 50 VOCs xIREEIM L7 v v =7 hENEhoOEE#EHE (NE) E
fEAr Y a— e (SR T eyl PAI—T R ORATF Y a— VRERT 2 0655
HLOD), TNHASOFISITIBONLFER Lo T,

(3) HHFHmHAEE

WL DOMDOIEBZOWTIIEBIENGTRD B =23, C/P OFHEM (2007 455 A F&) . IEEIH
HO—HED L (VOCs FEHIA 2 U —DE, BNIZEBIT 23y v 7% 7Y 7k
DT M OSHTEREVEREFIEDOER) . LWV o 7o Sk v, Y FEL W Tr Y =7 MK
THE (200846 H) £TIZiL, BIEAZIMVREL, YrY =/ NEEEZERTHHIALTHS &
Ebns,

(4) BHEKRA b

1) X"=2AT7A F=F ) T O—WRFW/7T—4% DXIE
2006 £ 8 A L0 1 FROTETEIEHD VOCs (EYRIE=F ) 7 (R—RA T L EF=
BV 7)) ATHONWTIR, TR B E B ET-OM a5 1 L 0 7 — 2 BRI Y WIEEE & s
VICETE RN o721E0, BETELINT —ZOBENTET, ZORRMBHD =D
IEEIDMEM L CLES TR H -7 (2006 4 10 A5 2007 4F2 A), L L7aens, 2
ORIBEOFE R S, Fi-RflEERy AT A% EAL, BEOHIEROLE 2 —%
EEF T, 2O 2 EREICOVWTREETE LT — X OBFICEV A TN, vk, &
ILTHBET D ENTERNWT —FOXRIEIZL Y, PCD & H[FEERT 5 [VOCs IRILHE
TN AZED I D ITHIET RENL, S BMEEICKIT 25 - RFERETH 5,

2) KAHVOCs B=# U vV FEREOZA I T
HANZEWT VOCs MBI X W IRAISME E 72> T D728, BHIO3HRE A Rk 8
S5NTWN5, T LEBA»ST5E, ERTC 28 1 HTHERELSKEAH VOCs =41 7
FEERBETH 2 EPMBNR=—XICRELIEAD L LR, LNLAERL, BIED
ERTC DOHATEGKAE « < XU —DRWTIE, A7 a V=7 MPREELIZFA LT L—A
T—JIZR ) DOBE—MRTHD, LoLRRL, ZO8EH0ERLRNG, AlfeeiRY F
Moo= o 7 FIEBRRBICEGRE —RPBEOLERD 5,

(5) M/PIZF\T D IHBEEPRRDLE DN B FEEE O ZERCIRDL « #& TR £ T OFRIEER RIA 7

BHIDTEEN A 7 ¥ 2— )b & e ERSEN TV AIEREIR —#H 555, VOCs KRET=4 1
7 FIEBRIC L E I i s - BT e Y =7 METHETICRE T T RIALATHD, Lz
Do T, AR ERD [VOCs RRE=X VT FE b, Yav=7 METRE TIZIXE
Bl 1GYRRZBRITIRHATRE & 72 D HIAHZTH %,



(6) StkOiRE

VOCs & =4V v 7 FIEFHFIC LB TR EE BN OB SN R ROBETH D, £7-. H
R LT o TUND VOCs RAE=4 U V7 FiEkE LT3 EEOE=4 Y > ZHiTOEFITH
DA TWNDN, ZDOHHO 2 FIEIZOW TR WEB TEE 2K 2, EUEESE TIEE
(SOP) ZAERLTE 200 _OEE W2 D, DL OMEFRRIZHTZ Y | MPFHE K 0
T2 OFHHEMZE A LBIMOBMIEANRD 5 TEY | JICA & LTH AEERMISHR %
ITOTETHD, IHIT, A D VOCs HHLRPUT DN T —Z b F < AL ITHE T D i A
ERTC X O*PCD (23RO BN TWD Z &b, H[ETEfF D VOCs X—2A T A L —A &1

WZHERE L, ZD 145 (2006 48 4 ~2007 4F 8 A) OFERREEZ X A LY —|ZRHETE 20
EOMMRHRETH D, ZO7DITiE, DX 9 IR EE (Status Report on VOCs in Thailand :
B ZH0 L HTPL DO, WIS COMBRFELEWEMGE T 2HLERH D,



D O ok W N

B & B

Tul g N ARAE—T T

. EEMRIRIE FERR

. B LG TR

AT HE == T AR

. a—ha A NAHEERE

. Minutes of Meeting (2007 4~ 4 H 12 Hf?)



1.

JAavIy rTRE—TS5Y

A BRERFERERAIM LT 2 b RF—T T

1. EfrBEE

VOCs KEIHEGZxET 5 BARPIRIERD & Hivd,

(FEHE) VYRR ZEB R VOCs KRRBEEEZ RTET 27200 BIRIEEN 21T 9 BRIc, Aoy =/
r DORENER S LD,

2. uvxs FEE
FIRETR » BREEA TRV T VOCs KRB IR ZHT 27200 F v v 7 ¢ (BRETAYE, HEHAEED
REZEGT) Nibsh s,
€i=ri))
< BREEMFSE - WHEE L # — (BERTC) WGYE5IREEBRICX L, BEMEOCH D VOCs RRVGHRE=41
VT REERET D,
< RIRETR - BREEE DS, R EOB ) DELMICER, FHEEI & VOCs #7847 5.
* ERTC 28 VOCs KRIBYE =4V > 7 FIEICBET DHHE 2 £l T & 5 7210 O h #8575,
- X A [HEA ERTC O#FFEA 18 L T VOCs KKJGUZ T 2 8ak 21D 5,

3. & R
() ZA 2B D72 VOCs REREREEE =2 U v 7 HENEE IS,
(1) Z 2B 572 VOCs KRE=Z U v VRENGEMREESICERBEN S,

(2) VOCs KRG DBUR D B2 S b,

€=t )]

* VOCs KEIBEGDRX—RA T A U —_A NEfi S D,
+ VOCs R&IBEY DO MBS AR AMRIA S 5,

* VOCs KRKUHYDRERFNENT 3T 5,

« VOCs HEHA >0 B —0MERREN D,

c fEEEREOBLEN D VOCs RRIEYN T S 5,

+ VOCs KEUGDBURIZEET D HI i EZ 1 MER S L D,

(3)VOCs R&JHH &~ A Y A7 SHTIZBId 5 ERTC OFRAEMIERE I 23k S v 5,

€=t )

“THDERTC AZ v 7 (o7 V7 i34, i 44) B, 7vny=2 FO2FEEKTREETIZ,
VOCs RRVERE=H Y V7 BFHLETTED L5,

4D ERTC AKX v 73, Ny TH 7N o TFREEZRANT, BN - 40O VOCs KEIFGRL~L
ERETEZDHLOICRD,

« 7443 ERTC A% v 7N HZANZEIT5H VOCs KEKIFEADRILZ I 60N T B 12 DT — X fRbir i &
BT 2,

4. & &)

oS (1-1) ARrr v~ 7T 7-BEBHSNEE (GC/MS) ., BEHEEEE (TDU) 2 O o B
m (1-2) ¥ FiEO Fw Bk o I

1 (1-3) HEEH - BERIE (QA/QC) ZWr7 a—F v — FDIEK

- (1-4) MDA T T A

L (1-5) oW HiE & o tisE

AT (156) A& VOCs OF > 7 U > 7 KON TDU-GC/MS % VT4 B B (TR (SOP) D {Fk
i (1-7) 15X’ Tm 7 LA LR— OB

IS 2-1) HE. Yo7V T A FOEE (DA< EH 9 »FETLLE)

5 (2-2) 24 WS- 7V U I DN R— T A A

5 (2-3) VOCs HEHA > b U —DIERR

- (2-4) BN OBINCRBIT D0 TS 7Y o 7 HEORNT K ONRIE O i

‘7| (2-5) TDU-GC/MS ZH W2 > 7Y o7 ) o T OSHTEHEIEETFIE (SOP) DR

M 06) F— 2 Rl (S, RS

B (o) 2 kT T LA LE— ROk

i (3-1) VOCs K&JE%Et =4V v 7 iHE DI

| (322) Ny T YT T FEICEY DHHE D F

3 (3-3) T —#fiFhr &L &7 WALIZEET D AHE © Ejiti

2] (3-4) VOCs A >~ b Y —#HED F it

(35 v—rvays, I F—0OBk

5 [7(376) VOCs KRIBEDBIRICET 57 7 =H L LFE— RO




2. EMRIKERE

IR IRIE i

[2005 £ 5E]

@ H =il
FEEFRE © K&KH VOCs 73t
JRIEHART : 2005 4E 6 2 H~20054-8 A 10 H

@50 v
FRERLE : VOCs =4 U 7 FIEBIS K OYT — & fiftht
JRIEHAR : 2006 42 A 16 H~2006 43 H 30 H

@iy Ak
BEp e 7T RE=F Y 0
JRIEHIR : 2006 453 H 5 H~2006 43 A 24 H

[2006 £ 2]
@ iR #Ein
fEEALH : TDU-GC,/MS {EF5H
JRIEHAR : 2006 49 A 4 H~20064-10 H 3 H
2006 4F 11 J 6 H~2006 4F 11 H 30 H
2007 42 H 4 H~2007 42 A 8 H
@5 F 1H
HBERR . 7T 47TV T GC/MS iE
JRIBWIR : 2006 4F 12 A 1 H~2006 4F 12 A 26 H
@50 U
FRHBLE 7 — 2 AT K OV 7 3
JRIEHART : 2007 453 3 5 H~2007 44 A 20 H



3. HMEt5RE

Y Z SRS

[2004 5]
@ Gas Chromatograph-Mass Selective Detector
@Entech 7100 Preconcentrator System
@ Mass flow meter
@ Internal standard gas
@ Pressure regulator for standard and internal standard gas
@Canister (6L)
@Passive canister sampler

@ Sampling set

[2005 5]
@HPLC Attachment for measuring aldehydes
@ Collection tube heater with trans (FIA B FEETTHERS)
@ Aldehyde/Ketone Standard Sample (3 55 FZ#E1THERS)
@ Diphenylamine Standard Sample (%3 BP9 Z#EITHERL)
@ Aldehyde passive sampler (8557 BP9 ZHEA THEHE)
@ Aldehyde active sampler (3 BP9 ZEEATHERT)
@Suction Pump (P31 REPIZEHEATHERS)

[2006 5]
@ Auto Sampler for HPLC
@Pressure Gauge ({30 B FHZHEI THERS)
@HPLC Attachment ({30 8 S HE THERS)

2004 - JEF

2005 4

2006 4

ARG TR

13,448 T
3,237 TH
170 M
180
87 TM
530 M
475 TH
500 M
18,627 FH

1,026
511 FH
102 M
112 FH
394 1
157 +H
328 FH

2,630 TH

1,181 TH
95 +H
57 TH

1,333 +H

22,590
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@ Project Director

Dr. Monthip Sriratana Tabucanon Director General, DEQP

@ Deputy Director

Ms. Pornthip Puncharoen Deputy Director General, DEQP
@ Project Manager

Mr. Boonchob Suthamanuswong Director, ERTC

[ ]
@ Dr. Hathairatana Garivait Director of Air Quality Research and
Technology Development Section, ERTC

@ Ms. Wanna Laowagul Environmental Officer 7, main counterpart,
responsible for VOCs analysis using

canister—preconcentrator-GC/MS

@ Ms. Daisy Morknoy Environmental Officer 5, main counterpart,

responsible for passive sampler—-HPLC

@ M. Sirapong Sooktawee Environmental Officer 4, main counterpart, responsible for

VOC:s analysis using thermal desorption
@ Mr. Suteera Boonyapitaks Environmental Officer, assistance for VOCs sampling and
analysis using passive sampler-thermal desorption, cleaning

adsorbent tubes

@ Ms. Supanut Rattanapiboon Environmental Officer, assistance for VOCs sampling and

analysis using canister—preconcentrator-GC/MS

@ Mr. Nirun Piemyai Technician, assistance for VOCs sampling using canister and

passive sampler, cleaning canister
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GC/MS W71 7 A

— Canisters and passive canister sampler

- GC/MS [ AT /"=

— Spare parts for HPLC

— DNPH cartridge sampler

— Spare parts for preconcentrator

— Spare parts for canister cleaning

system

— Spare parts for TDU

— Adsorbent tubes and packing materials

- Helium gas 99.9999%, N, 99.9999%
N2 99.999%

- Liquid nitrogen

— Solvents for HPLC

— Computer accessories

— others

1,458,107

1,840,614

2.2

Equipment

— Dynamic Diluter system
— Cleaning canister system
— Auto—sampler canister

- UV-VIS detector

Cleaning tube system (on process procurement)

700,000
700,000
1,900,000

300,000
450,000

Maintenance
- Maintenance HPLC
— Change turbo—pump of GC/MS
QP5000

— Maintenance canister cleaning system

189,000

356,310
82,000
74,000

Field trip

82,000

Total

4,947,107

3,102,924

Grand Total

8,050,031




6. Minutes of Meeting (200748128 4%)

MINUTES OF MEETING BETWEEN
JAPANESE MID-TERM EVALUATION TEAM AND
AUTHORITIES CONCERNED OF THE GOVERNMENT OF
THE KINGDOM OF THAILAND ON
JAPANESE TECHNICAL COOPERATION FOR
THE PROJECT FOR CAPACITY BUILDING FOR
ENVIRONMENTAL RESEARCH IN THAILAND

The Japanese Mid-term Evaluation Team (hereinafter referred to as “the Team™), organized by Japan
International Cooperation Agency (hereinafter referred to as “JICA”™) and headed by Ms. Kyoko Okubo,
visited the Kingdom of Thailand from April 6th to April 13th, 2007, for the purpose of conducting the
mid-term evaluation on Project for “Capacity Building for Environmental Research in Thailand” (hereinafter

referred to as “the Project™).

During their stay in the Kingdom of Thailand, the Team had a series of discussions and exchanged

views with the Thai authorities concerned, jointly evaluated the achievement of the Project, and exchanged

views for further improvement of the Project.

As a result of discussions, both sides agreed to report to their respective Governments the matters

referred to in the document attached hereto.,

Ko e 825

Ms. Kyoko Okubo

Leader

Mid-term Evaluation Team

Japan International Cooperation Agency
Japan

Bangkok, April 12, 2007

Dr. Monthip Sriratana Tabucanon

Director General

Department of Environmental Quality Promotion
Ministry of Natural Resources and Environment
The Kingdom of Thailand



1 Introduction

1-1 Purpose of the Mid-term Evaluation

The Mid-term Evaluation Team (hereinafter referred to as “the Team™) evaluates whether expected outputs
and activities specified in the Project Master Plan and Plan of Operation of the Project are achieved as
originally scheduled. The evaluation will be joint work among Environmental Research and Training
Center (ERTC), Pollution Control Department (PCD), JICA expert, JICA Thai office and the Team.
Revision of the Master Plan and Plan of Operation of the project will be implemented if necessary.

1-2 Method of the Mid-term Evaluation

The mid-term evaluation was conducted based on the Five Evaluation Criteria (Relevance, Effectiveness,
Efficiency, Impact, and Sustainability) proposed in 1991 by the Development Assistance Committee (DAC)
of the Organization for Economic Cooperation and Development (OECD) and has been applied for all
projects JICA supports.

The mid-term evaluation made best use of information already existing in the relevant documents notably
from technical cooperation report, progress report, working papers, and verify them through a well-prepared
meetings / interviews to ERTC staff members as well as JICA Expert.

2. Outline of the Project

2-1 Background

Minutes of Meeting (M/M) on “Project for Capacity Building for Environmental Research in Thailand™ was
agreed upon between Thai side and the Japanese Preparatory Study Team in October 2004. After
amendment of M/M, which took place on March 4, 2005, activities of the Project began in June 12, 2005
based upon the Master Plan and schedule specified in the agreed M/M.

2-2 Project Summary

The both sides confirmed the Master Plan of the Project to be revised as shown in ANNEX 1-2 MASTER
PLAN (revised), from the MASTER PLAN (original) which was agreed between Director General of DEQP
and Resident Representative of JICA Thailand Office on March 4, 2005, shown in ANNEX 1-1.

The both sides confirmed the Plan of Operation of the Project to be revised as shown in ANNEX 2-3 PLAN
OF OPERATION (revised), from the PLAN OF OPERATION (original) which was agreed between
Director General of DEQP and Resident Representative of JICA Thailand Office on March 4, 2005, shown
in ANNEX 2-1. The actual schedule was also recorded on the Plan of Operation by using bold line, as is
shown in ANNEX 2-2, and revised schedule was planned as is shown in ANNEX 2-3.

The inputs from Thai side and Japanese side are summarized in ANNEX 3. The ERTC has assigned its
staff for the project.  As of April 2007, they are listed in ANNEX 4.

@



2-3 Changes of Social Background for the Project (Updates of VOCs air pollution and its
countermeasures in Thailand)

It should be noted that situation surrounding the Project has significantly changed in the year. One of the
changes concerned is that pollution caused by VOCs in Map Ta Phut Industrial Estate in Rayong has became
urgent social issue. This issue affected the timing to propose priority VOCs species and environmental
standard proposal from the Pollution Control Department to the Pollution Control Board. The proposal of
priority VOCs species and environmental standard were originally scheduled to take place in May 2007 and
in November 2007 respectively, however in reality, both were prepared in February 2007. In order to
respond to the urgent need of Map Ta Phut problem, ERTC sometimes had to take a quick action to
correspond to the requirement from the povernment of Thailand. Environmental standard of VOCs in

ambient air was approved by the Mational Environment Board in March 2007,

3. Project Achievement

3-1 Achievement of “Activities” in the Master Plan

The both sides discussed and confirmed the extent of achievement of “Activities” in the original Master Plan.
It is summarized in ANNEX 5.

3-2 Achievement of “Indicators” in the Master Plan
The both sides discussed and confirmed the extent of achievement of “Indicators™ in the original Master Plan.

It is summarized in ANNEX 6.

4. Mid-Term Evaluation Results According to Five Evaluation Criteria

4-1 Relevance: High

(1) Environmental Administration. At the national level it is urged to implement measures to prevent
contamination of the air by the volatile c-rg;anic compounds (VOCs). Accurate assessment and monitoring
systems to elucidate the situation of VOCs contamination in Thailand are imperative to conduct appropriate

countermeasures.
(2) Sitvation of atmospheric pollution prevention. Contamination of the atmosphere is estimated in Thailand

with effects on the health of the population, especially in areas neighboring industrial zones, with high level
population and traffic density.

(3) Social awareness. Awareness of the stakeholders (users, consumers, general public, local governments
and institutions) are necessary to conduct effectively the countermeasures for the prevention of the ambient

air contamination by the VOC compounds.

4-2 Effectiveness: High
(1) Institutional Status Quo: The institution in charge of the investigation and survey for the development of
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methodology for the monitoring of VOC compounds is ERTC; and also in collaboration with Pollution
Control Department has its mandate to study the health risk involved in the exposure of the population with
VOC compounds.

(2) Framework of the Master Plan and methodologies / equipment applied to the Project: The framework of
the Master Plan was well-structured. The methodologies of monitoring are validated in Japan and other
developed countries, and equipments applied to the Project are appropriate. Therefore, the Project is
expected to achieve the purpose as planned. '

(3) Modality of technical transfer: Acquiring monitoring technique needs trial and error of actual experiment.
In this sense, regular and shori-term basis guidance in Thailand by JICA expert is more appropriate manner

compared to receiving trainees in Japan for long period of time.

4-3 Efficiency: Moderate
Technical transfer through JICA expert was short-term basis, instead of long-term basis. Considering the

advanced techniques and knowledge to comply with the Project purpose and judging from the level of the
achievement of the present situation, the Project could make well use of its limited inputs.

4-4 Impaci: Currently positive impact observed, and expected to obtain more positive impact

(1) Current impact. ERTC is able to do sampling and measurement of VOCs for the regular and occasional
needs in the Country.

(2} Expected impact. At the end of the Project, ERTC will be skilled for advanced research on VOCs
including development and revision of the monitoring methods for VOCs, contributing to national programs

concerned for the protection of air quality in Thailand.

4-5 Sustainability: Expected to be sustainable by the end of the project

(1) Financial aspect. As contamination of the atmosphere by VOCs is one of the priority issues, ERTC is
receiving comparatively high budgets for the investigation and research programs and plans.

(2) Technical aspect. The methodology and the equipment applied for VOCs monitoring in the project are
internationally recognized. Therefore if the counterpart will be able to achieve capacity building on VOCs
monitoring, it is expected that technical sustainability of the project will be realized.

(3) Personnel aspect. Employment of an additional permanent staff for the Project (May 2007) is going to be
performed for the assurance of the technology transfer during the Project and sustainability of the Project.

5. Conclusions
Although there was some delay for some activities to implement in the schedule due to various reasons,

those delay can be overcome by the end of the Project with the necessary inputs from both sides, together
with additional assignment of laboratory staff in Thai side as a counterpart .
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After confirming the level of the achievement of each activity, the necessity to revise the original Master
Plan and Plan of Operation were recognized by both sides. The following shows the parts of the revisions
of the Master Plan and Plan of Operation, including two activities eliminated (please refer to ANNEX 5 for

the reasons for elimination). Some other indicators were revised in order to clarify the project activity.

original:

4.2 Activities under Output 2

(3) Emission inventory for prevailing VOCs
revised:

the relevant activity is eliminated

original:
4.2 Activities under Output 2

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

revised:
4.2 Activities under Output 2

(3) Establishment of passive sampling method and measurement for ambient air

original:
4.2 Activities under Output 2

(5) Preparation of SOPs (sampling/analysis) for TDU-GC/MS method for passive samples

revised:
4.2 Activities under Qutput 2

(4) Preparation of SOPs (sampling/analysis) for passive TDU-GC/MS method in ambient air

original:
4.3 Activities under Output 3

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

revised:
4.3 Activities under Qutput 3

(4) Training on atmospheric reactivity mechanism related to VOC air pollution (in Japan)

original:

Indicator of Project output 2

a. Baseline survey

b. Spatial distribution of ambient VOCs

c. Time series analysis of ambient VOCs

d. Emission inventories for prevailing VOCs
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d. Emission inventories for prevailing VOCs

e. Evaluate VOC air pollution from the view point of human health risk

f. Technical report

revised:

a. Baseline survey is condueted,

b. Spatial distribution of ambient VOCs is elucidated.

c. Time series analysis of ambient VOCs is conducted.

d. VOC air pollution is evaluated from the view point of human health risk.
e. Technical report is completed.

original:

Indicator of Project output 3

b. 4 ERTC personnel can investigate VOC the indoor/outdoor exposure levels using passive sampling
method.

¢. 7 ERTC personnel acquire data interpretation for clarifying severity of VOC air pollution in Thailand.
revised:

b. 4 ERTC personnel can investigate VOC concentration levels in ambient air using passive sampling
method and use their annual average to asses the lifetime exposure for human health risk.

¢. 4 ERTC personnel acquire data interpretation for clarifying severity of VOC air pollution in Thailand.

6. Issues for the Rest of Project Period and Recommendations

6-1 Dispatch of short-term expert:

It is recommended to dispatch expert(s) for the revision of the pending analysis data for QA/QC process, and
for the capacity development of the management of monitoring methods (Canister sampling-preconcentrator-
GC/MS, passive adsorbent tube collection-thermal desorption-GC/MS, and DNPH cartridge
collection-HPLC).

6-2 Procurement of additional equipments:

(1) Two sets of HPLC pump can contribute for the measurement of aldehyde compounds with HPLC method.
ERTC is trying to secure the budget for the above equipment.

(2) One set of auto-sampler for thermal-desorption-GC/MS can contribute more number of samples to be
analyzed. ERTC is trying to secure the budget for the above equipment.

6-3 Overhaul maintenance of the GC/MS and preconcentretor system by the provider:

GC/MS and preconcentretor system requires overhaul maintenance to assure l':i'l'E'- quality of the measurement
output. The skillful engineer for this purpose is not available in Thailand.

-4 Regular communication between ERTC and PCD on the status report of VOCs contamination in
Thailand is to be planned.

&) b 37



THE ATTACHED DOCUMENT

ANNEX 1-1 MASTER PLAN (original)
ANNEX 12 MASTER PLAN (revised)

ANNEX 2-1 PLAN OF OPERATION (original)

ANNEX 2-2 PLAN OF OPERATION (actual)

ANNEX 2-3 PLAN OF OPERATION (revised)

ANNEX 3 IMPUTS FROM THAI SIDE AND JAPANESE SIDE

ANNEX 4 LIST OF PROJECT COUNTERPART AND ADMINISTRATIVE PERSONNEL
ANNEX 5 ACHIEVEMENT OF ACTIVITIES

ANNEX 6 ACHIEVEMENT OF INDICATORS

ANNEX 7 LIST OF PARTICIPANTS
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ANNEX 1-1 MASTER PLAN (original)
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:

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

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

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

¢. 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

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

4. Project activities

4.1 Activities under Output |

(1) Preparation of equipment and materials i.e., Gas Chromatograph Mass Spectrometer (GC/MS),
preconcentrator system, canister, passive canister sampler

(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
Canister-GC/MS method

(7) 1st vear progress report

4.2 Activities under Qutput 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 and measurement for ambient air

(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) 2nd year progress report

4.3 Activities under Output 3

(1) Training on VOC ambient monitering 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
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ANNEX 1-2 MASTER PLAN (revised as of April 2007)

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 is conducted,

b. Spatial distribution of ambient VOCs is elucidated.

c. Time series analysis of ambient VOCs is conducted.

d. VOC air pollution is evaluated from the view point of human health risk.
e, Technical report is completed.
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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
monitoring in ambient air by the end of the second year.

b. 4 ERTC personnel can investigate VOC concentration levels in ambient air using passive sampling
method and use their annual average to asses the lifetime exposure for human health risk.

c. 4 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 i, Gas Chromatograph Mass Spectrometer (GC/MS),
preconcentrator system, canister, passive canister sampler

(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
Canister-GC/MS method

{7} 1st year progress report

4.2 Activities under Qutput 2

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

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

(3) Establishment of passive sampling method and measurement for ambient air

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

(6) 2nd year progress report

4.3 Activities under Output 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 atmospheric reactivity mechanism related to VOC air pollution (in Japan)
(5) Workshop and/or seminar (in Thailand)

(6) Technical report on state of VOC air pollution in Thailand
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ANNEX 3 INPUTS FROM THAI SIDE AND JAPANESE SIDE

3-1. Inputs from Thai side

(Bahts)

Items

June 2005 -
March 2006

April 2006 —
March 2007

1. Manpower: Counterparts

7 persons

7 persons

2. Budget
2.1 Consumable parts
- Column for GC/MS
- Canisters and passive canister sampler
- Spare parts for GC/MS
- Spare parts for HPLC
- DNPH cartridge sampler
- Spare parts for preconcentrator
- Spare parts for canister cleaning
system
- Spare parts for TDU
- Adsorbent tubes and packing materials
- Helium gas 99.9999%, N, 99.9999%
N; 99.999%
- Liquid nitrogen
- Solvents for HPLC
- Computer accessories

- others

1,458,107

1,840,614

2.2 Equipment
- Dynamic Diluter system
- Cleaning canister system
- Auto-sampler canister
-UV-VIS detector
-Cleaning tube system (on process procurement)

700,000
700,000
1,900,000

300,000
450,000

3. Maintenance
- Maintenance HPLC
- Change turbo-pump of GC/MS
QP5000
- Maintenance canister ¢leaning system

189,000

356,310
82,000
74,000

4. Field trip

82,000

Total

4,947,107

3,102,924

@ 2

Grand Total 8,050,031



3-2. Inputs from Japanese side

1. Training in Japan

not yet implemented

2. Dispatchment of Expert
JFY 2005
o Mr. Munchiro Fukuda
YOC Analysis
Duration : June 2, 2005~ August 10, 2005

oD, Seiji Watanabe
Development of appropriate methodologies for ambient VOC monitoring
Duration : July 24, 2005~ August 7, 2005

o Dr. Seiji Watanabe
Development of appropriate methodologies for ambient VOC monitoring
Duration : February 16, 2006~March 30, 2006

#Dr. Takeshi Amagai
Ambient aldehyde monitoring
Duration : March 5, 2006~March 24, 2006

JEY 2006

eDr. Yoshiharu Shirane
TDU-GC/MS method for passive samples
Duration : September 4, 2006 ~0ctober 3, 2006

o Dr, Kiyoshi Imamura
Passive Sampling method and measurement
Duration: December 1, 2006 ~December 26, 2006

oDr. Seiji Watanabe

Data Interpretation
Duration: March 5, 2007~ April 20, 2007

® ks

15



2. List of Equipment

JFY 2004 (yen)
o Gas Chromatograph-Mass Selective Detector 13,448,000

e Uninterruptible Power Supply (UPS) to be investigated
sEntech 7100 Preconcentrator System 3,237,000

o Mass flow meter 170,000
eInternal standard gas 180,000

e Pressure regulator for standard and internal standard gas 87,000
eCanister (6L) =6 530,000

e Passive canister sampler =4 475,000
sSampling set 500,000

total amount in JFY2004 18,627,000

JEY 2005 (yen)
s HPLC Attachment for measuring aldehydes 1,026,000

o HPLC workstation for HPLC to be investigated
eCollection tube heater with trans 511,000

(Dr. Watanabe)

eManual Diluter to be investigated

{Dr. Watanabe)

e Aldehyde/Ketone Standard Sample 102,000
(Dr. Watanabe)

R o



e Diphenylamine Standard Sample

(Dr. Watanabe)

e Aldehyde passive sampler
(Dr. Watanabe)

e Aldehyde active sampler
(Dr. Watanabe)

e Suction Pump
{(Dr. Watanabe)

JEY 2006
o Auto Sampler for HFLC

o Weather Transmitter
(Dr. Shirane)

s Pressure Gauge
(Dr. Watanabe)

o HPLC Attachment
(Dr. Watanabe)

o HPLC Analytical Column

(Dr. Imamura)

112,000

394,000

157,000

328,000

total amount in JFY2005 2,630,000

(yen)

1,181,000

to be investigated

95,000

57,000

195,000

total amount in JFY2006 1,528,000

Equipment grand total 22,590,000(yen)

17
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ANNEX 4 LIST OF PROJECT COUNTERPART AND ADMINISTRATIVE PERSONNEL

1. Project administrative management counterpart

(1) Project Director

Dr. Monthip Sriratana Tabucanon Director General, DEQP

(2) Deputy Director

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

Mr. Boonchob Suthamanuswong 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, main counterpart,
responsible for VOCs analysis using
canister-preconcentrator-GC/MS

{3) Ms. Daisy Morknoy Environmental Officer 5, main counterpart,
responsible for passive sampler-HPLC

(4) Mr. Sirapong Sooktawee Environmental Officer 4, main counterpart,
responsible for VOCs analysis using thermal desorption

(5) Mr. Suteera Boonyapitaks Environmental Officer, assistance for VOCs sampling and
analysis using passive sampler-thermal desorption, cleaning
adsorbent tubes

{(6) Ms. Supanut Rattanapiboon Environmental Officer, assistance for VOCs sampling and

analysis using canister-preconcentrator-GC/MS

(7) Mr. Nirun Piemyai Technician, assistance for VOCs sampling using canister and
passive sampler, cleaning canister

2 y b7
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ANNEX 6 ACHIEVEMENT OF INDICATORS

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

Achievement on Indicator for overall zoal

Air quality standards for VOCs in Thailand were approved by NEB in March 2007, This study will
contribute to support adequateness of VOC air quality standards in Thailand.

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

Achievement on Indicator for project purpose
All the indicators will be achieved by the end of the Project.

Reason:

- Indicator 1): The methodologies developed at ERTC through this Project are considered as the reliable
and appropriate methods for VOC monitoring in Thailand.

- Indicator 2): Already achieved.

- Indicator 3): ERTC will conduct the training on YOC monitoring in ambient air during July 23-27,
2007 and will hold a seminar (refer to “Activities Achievement Progress Check Sheet - Project activity™
3-3, 3-4, 3-5). Counterpart will acquire more knowledge on VOCs moniioring and utilize them in
future training.

- Indicator 4): Technical Report on state of VOC air pollution in Thailand will be established through the
Project. The relevant information on VOC in Thailand will be released to the public through ERTC
website, and publications (refer to “Activities Achievement Progress Check Sheet - Project activity™

3-4).

MNote.- Concerned to indicator 2), ERTC contributed by analyzing samples in Map-Ta-Phut area requested by
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MoNRE to cope with the complaint case raised by Greenpeace in October 2005. This occurrence led
MoMRE to recognize urgent needs of intensive survey of VOC in Thailand. NEB approved 9 VOC
compound as air quality standard for Thailand earlier than the Project plan for the submission of the reliable

measurement methodologies for ambient VOC monitoring to the Pollution Control Board.

Project output 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

Achievement on Indicator for project outpui 1

Submission of appropriate methodologies for ambient VOC monitoring to the Pollution Control Board will
be done in the end of the Project as planned.

Reason: Six out of seven activities are achieved 100% respectively. Project activity 1-5 is expected to
complete until February 2008.

Mote.- Requirements for the submission of appropriate methodologies for ambient VOC monitoring to
Pollution Control Board needs to be checked by the Project.

Project output 2: Elucidation of the VOC contamination status in Thailand
<Indicator>
a. Baseline survey is conducted
b. Spatial distribution of ambient VOCs is elucidated
¢. Time series analysis of ambient VOCs is conducted
d. VOC air pollution is evaluated from the view point of human health risk
e. Technical report is completed

Achievement on Indicator for project output 2

All the indicators will be achieved by the end of the Project. However, it should be noted that the activities
related to the emission inventory has been transferred to be the task of PCD project. Moreover, the Project
decided to move the indoor studies to include in the future plan of ERTC.

Reason: Data interpretation has started as planned although the data accumulation is slower than the

schedule. The achievement of the indicator can be obtained by the following actions:
- Monthly monitoring started from March 2007 to continue until February 2008 will contribute to

completion of baseline study

&
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- Dispatch of JICA expert to assist in the application of VOC monitoring methodologies will contribute to
the completion of activities 2-4, 2-5 and 2-6.
- The assignment of a new staff to the Project.

Mote.- Original indicator “emission inventories for prevailing VOCs” was deleted from the original master

plan.

Project output 3: Strengthening of the ERTC’s capability to research on VOC air
contamination and health risk
<Indicator>
a. 7 ERTC personnel (3 persons for sampling, 4 persons for analysis) can design and conduct VOC
monitoring in ambient air by the end of the second year.
b. 4 ERTC personnel can investigate VOC concentration levels in ambient air using passive sampling
method and use their annual average to assess the lifetime exposure for human health risk.
c. 4 ERTC personnel acquire data interpretation for clarifying severity of VOC air pollution in
Thailand.

Achievement on Indicator for project output 3

All the indicators will be achieved by the end of the Project.

Reason: Indicator a, b and ¢ will be fulfilled by the following actions:
- Assistance from JICA short-term experts

- Training in Japan

- Continuous interpretation of baseline survey data

Note.- Indicator ¢ was amended from the original master plan.

04.9-
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ANNEX 7 LIST OF PARTICIPANTS

THAI SIDE
Department of Environmental Quality Promotion (DEQP)
Dr. Monthip Sriratana Tabucanon Director General

Environmental Research and Training Center (ERTC)

Mr. Boonchob Suthamanuswong Director, ERTC

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

Ms. Wanna Laowagul Environmental Officer
Ms. Daisy Morknoy Environmental Officer
Mr. Sirapong Sooktawee Environmental Officer
Mr. Suteera Boonyapitaks Environmental Officer
Mr. Nirun Piemyai Technician

Pollution Control Department (PCD) ( to be confirmed)

Ambient Air Quality Division, Air Quality &. Moise Management Bureau, PCD
Dr. Sarawut Thepanondh Environmental Officer

Ms. Waroonphan Janphan Environmental Officer

Thailand International Cooperation Agency (TICA)

Ms. Somsuan Howe Programme Officer
JAPANESE SIDE

JICA Expert

Dr. Seiji Watanabe JICA Expert

JICA Thailand Office
Mr. Mikiya SAITC Assistant Resident Representative

JICA Midterm Evaluation Team

Ms. Kyoko OKUBO Leader
Mr. Tomoyuki UDA Cooperation Planning
Mr. Choshin HANEJ Evaluation Analysis
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