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Efclency testing of on-site anaerobic wastewater treatment tank :
Cast study of 1600 liters anaerobic treatment tank size.
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Efciency testing of on-site anaerobic wastewater treatment tank : Cast study of 1600 liters ancerobic treatment tank size. 9

Abstract

xperiments were conducted to test the feasibility of applying 1600 liters anaerobic treatment tank for treating

domestic wastewater collected from nearby community. The size of the treatment tank was appropriate for 5
persons. This system was postulated to be effective for domestic wastewater treatment through anaerobic process.
Two experiments were done to investigate the performance of the treatment tank. The first experiment was performed
at the station test site by controlling flow rate at 1 m3/day and sampling was done every 2 weeks for 2 months. The
results obtained from the experiments showed that the effluent BOD content ranged from 19-77 mg/l with BOD
removal efficiency ranging from 27.7-81.9 %, the average removal was about 64.62%. The second experiment was
conducted under real condition with 8 anaerobic treatment tanks. The BOD removal was 18.95 %. The results showed
that SS, TDS and TKN removal efficiencies were more than 30, 9 and 16%, respectively. The results also revealed that
the station test with controlled flow rate at 1 m3/day produced higher treatment efficiencies for BOD and SS than the
experiment using the real condition operations, however, TKN and TDS results showed the same removal efficiencies
for both experiments maybe due to inappropriate operation and maintenances of end user during the experiment. The
integrated system will increase the treatment tank efficiency including operating guidance for user to meet the discharge

standards in Thailand and to prevent ground and surface water pollution.
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Efciency testing of on-site anaerobic wastewater treatment tank : Cast study of 1600 liters anaerobic treatment tank size. 13

MSION 2 LERINANITNAABUNIEDH (ANOVA) LﬁammmLmﬂ@mﬂuaqmzaw%mwmsﬂwﬁmﬁiaa‘tmmasﬁa

wisios | sum of Sauares ___

Between Groups 566.103 70.763
Within Groups 5308.208 27 196.600
Total 5874.311 35

nA1399 1 Ui Usednsnmlunsihdndled Sanadewintu 64.62 wasiilefinnsanieuszavsamnisviaansdunidly
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Qandm%u’aﬁ' 3 uaz 4 lidesnanduusyansanlunmsiitaudafinnuuandreiulusae

dnduaiaivesusyAvsamnistinansuviu () ansfiazansléavmn (TDS) waglulasaulugy TKN dewiiuiesas
64.46, 9.88 uag 10.79 amaeu wuin UssansanlunsintnueusazdslifinnnuusnaaiusgsiidudAgnisads deanslu
5197t 4 Tuasiinsvegeuluusazadwousazmsimesinuuaniusgeitoddy fuandunsd 5

MS10ON 3 LAAINANITNAABUNIEDH (ANOVA) LﬁammmLLm@hwaaUszﬁ‘m%mwmﬁﬂﬂﬁmﬁiaﬁimwiazﬂ%’a

wisiios | sum of Sauares ___

Between Groups 3912.608 1304.203 21.275
Within Groups 1961.703 32 61.303
Total 5874.311 35

MO 4 LANIHANITNAZBUNISEDR (ANOVA) ap3UszansnimnistinUansfinesnne lundazis

wieOcosfinacoy Sum ofSores --—

a@n3uuIuaee (SS) Between Groups 265.975 33.247
Within Groups 1307.536 27 48.427
Total 1573.511 35
@nsavangiianin  Between Groups 153.258 8 19.157 847 571
(TDS) Within Groups 610.784 27 22.622
Total 764.042 35
lulasiaulugd  Between Groups 24.193 8 3.024 078 1.000
TKN Within Groups 1051.649 27 38.950
Total 1075.842 35
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Time | N Subset for Time | N | Subset for alpha
alpha = 0.05 = 0.05

I Subset for alpha = 0.05
ENENERRN

4 9 26244
3 9 59.614 3 9 4.6022 1 9 9.8744
4 9 63.182 4 9 1.000 10.557 2 9 14.488
2 9 63.430 2 9 10.990 3 9 16.188
1 9 72.053 1 9 13.352 Sig. 1.000 1.000 = 1.000 1.000
Sig. 140 1.000 Sig. 117
a1surIuaee (SS) ansfiazangléiavmn (TDS) Tulasiulugy TKN
SIWOUWAUIDEY
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14 msnaaouls:AnsmwribudathidaaiSosuiuulsonmi : nscifnuidouuna 1600 gnuAriuas

nasit 5 wanshiidiuinuszansamlunsthdaansuiuaeslunismaaeunsedl 1 uandawaziniiedidug eehad
Hodiey drumsmadeunisiiinarsiiavansldnamuniuadedl 3 fdardniiadedug edhedifdn Tuvawiivssansnm
Tunstialulsiluusasaddiussans amliviiuedaiidedfaymeann

2. mwegeulszaniamlulsaSounaseu Tunmsiiuwasineisegsanetaatasiidhulasinissiuiu 8 nds
Wouazady \usvernafiesiotu 8 ou namslieneiaunmihdiuazesnaints fuandlumesd 6

ms0i 6 wanimanITiasginunmidkezeenand Uaiidedsaguiidisulasinis

DaIfu Ulod (Jaansucioans) ansiwouaos (Dadnsuciodans)

Welaly tigoo thoonondo | Us:Ansmw (%) tighao thoonondo | UsAnsmw (%)

1 56 - 177 31-172 40.44 5-311 11-47 70.66
2 51 - 229 46 - 134 28.41 50 - 182 41-103 19.79
3 69 - 131 76 - 125 8.97 28 - 157 18- 143 3.37
q 91 - 163 75 - 203 1aif] 30 - 260 22-94 40.21
5 37-163 75 - 205 Taifi 21-81 11 - 145 Taigi
6 130 - 331 33 - 290 353 65 - 259 25 - 196 12.12
7 68 - 145 64 - 106 19.22 20 - 437 22-78 58.31
8 103 - 233 49 - 104 51.04 22 - 75 19 - 41 37.90
\nfe 37 - 331 31 - 290 18.95 5 - 437 11-196 30.30

DaIfu Jlod (Daansucioaas) asliuouaod (Dadnsucioans)

G usanamw 62 usanamw 69
1 521 - 746 430 - 837 11.08 28 - 224 10 - 196 16.76
2 596 - 878 368 - 823 13.46 45 - 193 52 - 178 22.56
3 432 - 799 397 - 649 16.05 41 - 205 35 - 199 12.69
4 407 - 726 417 - 700 6.31 39 - 196 30 - 189 15.00
5 334 - 707 343 - 517 20.59 16 - 185 15-118 31.23
6 616 - 817 430 - 890 Taigd 45 - 297 56 - 258 3.29
7 369 - 750 340 - 805 594 34 - 210 3-182 20.34
8 296 - 666 433 - 739 Taidl 9 - 246 37 -221 12.14
\ae 296 - 878 340 - 890 9.18 9 - 297 3 -258 16.75

HAN1INAABUNINERR (ANOVA) tRgafuAan i iageanaIngs wudn diileedan 6 ndeafsaindinazunnsng

ndedug TuvauzfvszansamlunisiidaludanuuanseiusgsiitodAgnieeda Aszduau@iotu 0.05 AIR15199 7
dwunsilnesdun Mhnmmedeu Usenaume a1suuiuase (SS) arsazanevianuna (TDS) waglulasiaulugu TKN dawansly
P13 8 e TEIAUNININEBNANAIVDIATUTIUGDE (SS) Wazansazanevianun (TDS) Whiuiwansaiueg1illdAgyneada

SIYOWUWADUDIVE
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Efciency testing of on-site anaerobic wastewater treatment tank : Cast study of 1600 liters anaerobic treatment tank size. 15

cnswon7LLammamsmaa‘umaa“ (ANOVA) L‘V\laﬂﬂ’mllLLG]ﬂG]’]\‘ﬁJENﬂmﬂ’]W‘u’]LLauﬂi“a%ﬁﬂ’]WﬂWiUﬁUﬂﬁI@ﬂ

wisDinosnnagou Sum of Mean
Squares Square

u'nfmm Between Groups 54901.750 7843.107 3576
Within Groups Total 100884.343 46 2193.138
155786.093 53
thesnand Between Groups 82436.569 7 11776.653 4.321 .001
Within Groups Total 125366.857 a6 2725.366
207803.426 53
UsganSnnnig Between Groups 17831.744 7 2547.392 1.583 165
U Within Groups Total 74038.587 46 1609.534
91870.330 53

MSON 8 UARINANITNAADUNATR (ANOVA) LianANUANAIYaINI T 8Im5H19Y

wisdiaoshnagou Sum of Mean
Squares Square

bbUIURDEY
L‘U']éjﬂ\'iﬁ'ﬁ

AN5uIUanY
29NN

13U IUADE
Uszandsninnis
Y1Un
ansazaneTmNn
Whgda

ANSazangviavin
29NNEI

Useansnmnisg
UUnasazans
Waun
Tulasaulugy TKN
Whgda

Tulasaulugy TKN
98NN

Uszansnn
Astdn Tulasiau
Tugu TKN

Between Groups
Within Groups
Total

Between Groups
Within Groups
Total

Between Groups
Within Groups
Total

Between Groups
Within Groups
Total

Between Groups
Within Groups
Total

Between Groups
Within Groups
Total

Between Groups
Within Groups
Total

Between Groups
Within Groups
Total

Between Groups
Within Groups
Total

31502.419
312392.033
343894.453

31476.728
57099.348
88576.075

32422.422
131952.086
164374.508

178389.893
614631.390
793021.283

389565.746
742507.462

1132073.208

4917.246
37997.689
42914.935

34317.190
219356.548
253673.738

48565.899
193564.429
242130.328

84303.273
300846.831
385150.104

S1IPOWUWAUDIDE

45
52

7
45
52

.
37
44

7
45
52

7
45
52

4
45
52

53
60

53
60

53
60

4500.346
6942.045

4496.675
1268.874

4631.775
3566.273

25484.270
13658.475

55652.249
16500.166

702.464
844.393

4902.456
4138.803

6937.986
3652.159

12043.325
5676.355

AugBvBIa:NNousuduEDIoadoul 2553-2555

3.544

1.299

1.866

3.373

.832

1.185

1.900

2.122

.004

278

.098

.006

567

.328

.088

.057



16

NIINAFDUAULANANNIIEDH (ANOVA) WU’J'TUisﬁm%m‘wmiﬂ’lﬂ’mmmiasmaﬁ’mmﬁﬁm’mLLmﬂsma&h&ﬁﬂ’slﬁﬁauJ
UszdvBnmmsthdalulasiaulugy TKN fansusnmsiudniios luvagiivszansammsiidadlefuasansuvauaesinnsariy
atafltfddy fwnseil 9 Fsuseaniamnisiidadlefuararsuvivasslulsadeunaaeuiuseaniaminiinisdidaans
sonarudledinmahlUidluiiufiase dwsedt 10

Ms0N 9 kanANULANATBIUTEANEAMMNMSTTITANSTNESH9Y VBININAROUTI 2 JUKUY

wishbioesirmsnaaou Sum of Mean Square Sig.
Squares

Usgandnw Between Groups 8829.838 8829.838 47.607 .000
nsthen Within Groups 2782.123 15 185.475
ATHVIUADY Total 11611.962 16
Usgandnw Between Groups 4944.600 1 4944.600 15.716 .001
n15U0n Within Groups 4719.358 15 314.624
A13UVIUDY Total 9663.958 16
Usgansnw Between Groups 1.940 1 1.940 .069 797
n15UUn Within Groups 424.715 15 28.314
Total 426.655 16
Usgandnw Between Groups 150.564 1 150.564 4.663 .047
Within Groups 484.333 15 32.289
Total 634.897 16

A15199 10 LaAIUSEANSANASUIURUDINS1TmeT IS5 o UNAERULAL U

Tulsaisou ﬁm,%’q i 59 - 232 51 - 132 471 - 581 63 - 81
¥hoonands 19 - 77 13 - 46 382 - 558 55 - 72
Useansnn (%) 64.62 64.46 9.88 10.79
Tuituilase RIKTREaR 37 - 331 5-437 296 - 878 9 - 297
13waaﬂmﬂ5’ﬁ 31 -290 11 -196 340 - 890 3 - 258
Useansnn (%) 18.95 30.30 9.18 16.75
1AsgILTTsINeIM U sEIAN 50 50 - 40
wmsgiuihisniinuinass © 30 30 500 35
SIYOWUWADUDIVE
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Efciency testing of on-site anaerobic wastewater treatment tank : Cast study of 1600 liters anaerobic treatment tank size. 17

asuwala:golausiiu:

mﬂmamsmmaauﬂisﬁw%mmﬁﬂwﬂ’mﬁwLﬁaﬁﬁ'«agtﬂﬂiaSawmaauﬁﬁmimUﬂuﬂ%mmfwL?lwﬁwgiﬁwmaauaﬁmu 9578
wuisEansammsditaveusazdrhiiauuansatuegnaditudfny TnefiriedevesUssdnsnmnisthdndlef ansuiuase
ansazangldviann wazlulnsaulugy TKN winiuseway 64.62, 64.46, 9.88 uay 10.79 U1y Ferdneunansnnaey
Uszavsnluituiiesefildfimnuunnssvesusasdaiidsaniasims usiinUSBUBUUTEANEANNNTUNTRYR NN TN 3199
symiemanageulssansamiulssdeunageuiudedmehluidasduiiud wuih Ussdnsamnistidaansazaneviaonun id
ArukAnseiu Yszansnmnstitanmssioalulasaulugy TRN definsiluldluiiufissdininmveaeululsadeudntos
TuvawiiuszavsnmnstrdadlefuazansuruassvesdafinardleiimshluidluiuiivsazdninmmegeululsaSeuesnann
Fahasfiamsudnunanmsthgsdnvuasquassuuitlimanga fedu edunafisdszansamlumstiiaesiafingn
msavdoslinsuurihlumsguanas fnundeigndewnduslaannguanlussrindiduiunsindaielinude venanieisay
Fosdinmsuaniuszuudimiidsegnedu idesanmsthdalaglidasandrifiesegnadietu Ussansawlunmsihdalaeans
mileddsroumidefisuiuaunesyuiiistedasiamepsguihimneimsusssamiasnasguihianiiaudaass
Faduituiivanilisaiathidesuuuudendnlunsiismindsiiniu

IONENSOIDDD

M psumuanuaiiv. (2551). asaninisaluafivresusenelng U 2551, nons Wudeda : nganne

2 {30 anawsml. 2525, MaguiAviadainden. fiuviaded 3, ngavwe  vrsfinisial

9 nsuduaunmunndannden. 2501, gilenistiestuthide. fiuviedail 1, ngavme : nsudaaSuanmaanndon

W psuduaSunuaNALadeN. 2508, vjﬁamsimmsafuﬁm;mu. fanindadl 3, N3N : Issiunu Inedesssueans

B UszmiansznnamineInssvfuasdanden Ges ri’mummmigmmuqmmsixmsﬁﬂﬁamﬂﬁﬁu%’ﬂaﬁ (2539, 28 NuAWUB). T1ARUUNE.
iy 113 soufiaudl 8 4. wii 135 - 136.

© Lenore S. Clesceri, Arold E. Greenberg, and Andrew D. Eaton, Eds.. (1998). Standard Methods for The Examination of Water and
Wastewater 20th Edition. Maryland : United Book Press, Inc..

M YszniansEnsanineInssssueIRnarAinden 309 MUUALIATEILAIUANNITIZUILLITIIT1N81ATTUNYTLLANLATUITUIA.
(2548, 29 SuNAL). $IUAIYUNWT. 1AL 122 AOUT 125 9. A 4 - 10.
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20 msAnnANUIFEOMYEINMWIINMsLththAwumMsuhuandounisindiuraaaanrnssulasiBiunfisesiu:

MSANLINDUIGEONDGUNIW
aanni1sdadafie 1un1stitdaws 2
i lmluvagaamnssalaelfuunfidetums
ealth Risk Study for Water Reuse

in Industrial Estate by using indicator

bacteria

Jruo Tennos Sadaun misiasn Insas ooASan Bisana sundan
soosu guahsny lla: ouwod Jrulnunn

Panja Yaithavorn, Jittima Charudacha, Kraisorn Wongsrila,
Chatsakhol Thanadilok, Rungaroon Suksamran,
Anupong Poonnotok

unAQeio
sAnwsunameswuaiSetuus ivudeuluihd
nmumiﬂwﬁ’mLLé"ﬂuLsumﬁﬂuqmammmLﬁ@lﬁumi
fsanarudssmsgunwlunstihiiunstidaudangy
wildlval Tngldvihnnsifiushegnaianssuuiidaindowuy
Activated Sludge wazuma Utk umsthdaudivesiay
gransIUUEBu S1uau 1 adsoieu Wudiuu 12 Heu
tandesigimusinadenuafiGeduuy wuitUseansam
TumsndouuafiFeduuy Total coliform, E. coli uag
Enterococcus %aﬁizuuﬂﬂﬁmﬁ%?ﬁmwu Activated Sludge
1288 99.3 %, 99.5% LAz 99% uenanidmuinlutewniilan
fimsthirunsitudluiduslend fusinadeuuniisy
%LLus Total coliform, E. coli Wag Enterococcus Laﬁlﬁ 920 CFU/mL.,
236 CFU/mL uas 21 CFU/mL uazasyinansisaefisuiniinu
nsvaudrannveininla wuindvsnadeuundiGetuus

Total coliform, E. coli hag Enterococcus La?ﬂla 235 CFU/mL,,

1 CFU/mL uae 2 CFU/mL duthannusitidanszenusnai
finsguihdunldlunsiion wuidviinadeuuaiiFetiug
Total coliform, E. coli hag Enterococcus La?ﬂla 105 CFU/mL,,
5 CFU/mL. wag 4 CFU/mL wansiminirunnstitnudnann
Vorinula uavaszinansisey fansdirnandeamaiuguamn
Favihnduuldusslovdlul Wesnnuiddinsdudeuves
FouvaitFeluh deduiensiivsfesfnunguuuianssud
wnzauiavinhmnuasisnannduaniilselovlol diold
fanudsslegunmaeslivilitiosian

o

AEAy NMsAnwIAUEBYINEuAIN nsunihndunlging

v

WUARAEYINTTY WUATISE LU
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Health Risk Study for Water Reuse in Industrial Estate by using indicator bacteria 21

" | ‘ '}.‘e‘_‘

i
i

Abstract

he study on the quantitative indicator bacteria in  E. Coli and Enterococccus in tap water from Chao Pra Ya
Ttreated wastewater at industrial estate for health risk ~ river were 105 CFU/ml, 5 CFU/mland 4 CFU/ml respectively.
consider of reuse treated wastewater. Water samples were  Treated wastewater can reuse but proper reused activities
collected from wastewater treatment plant at the industrial ~ and less health risks should be consider
estate every month for one year and analyzed indicator
bacteria. The average removal efficiency of Total Coliform, Keyword : Health Risk Study, Water Reuse, Industrial Estate,
E. Coli and Enterococccus in Activated sludge wastewater Indicator bacteria
treatment plant were 99.3%, 99.5% and 99.0% respectively.
The average of Total Coliform, E. Coli and Enterococccus in
the polishing pond receive treated wastewater for reused
activities were 920 CFU/ml, 236 CFU/ml and 21 CFU/ml
respectively and the recreation pond that receive water from
polishing pond inside the estate were 235 CFU/ml, 1 CFU/ml
and 2 CFU/ml respectively. The average Total Coliform,

SIEOUWADUDIVE
fugdvaIa:-NnousududIoaaoul 2553-2555



22 msAnnANUIFEOMYEINMWIINMsLththAwumMsuhuandounisindiuraaaanrnssulasiBiunfisesiu:

o 8 o A o w P ° ) ) |
nWium%awmumimumm Pnauanlguselevidlng
LﬂuLLu’Jmmﬁqﬁ%ﬂa&Jamﬂﬁﬂdagﬁwﬁqaqgjt,mdqﬁw

a1aazneliiAndgmanudesinsy w3auafiueaua i
sssumdacliuda Saunsatisannisldnineinsinann
wiasisssumiadlddnde seiltndefiniunistitugs way
nduanliussloviln gdedin1sngiaauamnINAINNIT
Vuideurssdelsasng wu Welsaflazaolhinlsaieaiu
svuuvaiiue s M Weda Weeding Welness Hud
Fomnfimstiirunstds wasiimsdudowvesdolsamey
mdwﬁlﬂ%ﬂiﬂmﬂwmﬂﬂﬂi@igﬂﬁaq UaZIINIZEY 19N IILAN
NansznuseguAeuTavesld uazfegendeluuinauseus 1d
faiinsfignseaeuidolsaudazdaluthasdeenn deone
wazAtlidiegann Juindedlduuafideduuswan Coliform
bacteria Wushiuuznmstudewveadelsasine ludhdiunfu
93915¥v09AU 7

Jnugnamnssuurelydu (Judaugnainnssuniadie
aelinsguavesnisiiaugaavnssuuisusmelng G
Useanas 2,000 13 woaufiufiwaitinondeuszana 75 19
Uszneumelsanugaaminssudszana 80 lssem lugnanmnssy
Bidansefind granvnIINeIMNT ERAMNTIIAME UATUY
Tuthgiuiaus flssnundailssduiolluiiuiies leas
guihAvanuidnssealdlunsndniussd s
Juag 12,000 — 14,000 Qnmﬂﬁmm syuuthUaideves
nsfia Wuszuu Activated Sludge (AS) @nnsasessutnidels
Uszanariuag 18,000 gnunaniuns lnguseznausie

1. Uasrusaiinide (Stabilization Pond) 419 7,000 anuNALNS
U 1 UD

2. UaLiue1na (Aerated Pond) wu1a 6,000 Qﬂmﬂﬁmm
FIUIU 2 UD
- Uaifinermaszezdl 1 9um 6,000 grurAiiung $1uam 1 U
- YalRuenesyesd 2 1119 6,000 anuIAfuAS $1u3U 1 Yo

3. Yatinila (Polishing Pond) wu1@ 12,000 gnulAfiiuns

o

U 1 Up

mwi 3 hansaseinansisae (LW)

S1ILOWUWADUDIVE
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Health Risk Study for Water Reuse in Industrial Estate by using indicator bacteria

thanvesinilasyUdeslvangraesymseunisiauy uay
nalusniuliluassthanstsar Tutegiuiivinudidedig
syuuthtmindevesnsiau Ussunasiuay 10,000 - 11,000
gnuiafms didefiunisiidawds Wy diluveindla
ihlugseunisfien wasassihansisay Idimsdnduunld
Uselomflmflugusing wulflumssahiild Wumsdau
TWlunsdaitulsenu Wlunsdresosus uavauq vilidseudn
nsldidszunadddld saudwihlilddesdinisuaesinii
genuennsliany 1ee drsdunuimeaiddunisdivannisly
n¥mernsiilusssud wazdretestunisidoninsuves
Lma'mfwLﬁaamﬂ{]zwmaﬁwmiﬁ

Fhusnduiirfesmmeaeunsiuiloueadelsag
Tufirunmstin wegldinsihluliusslendlmivesnsiiog
gaavnssuUUzdy eiduteyaiioranunsaianlilunns
NauHunsTRIUnsTaRds wliusslendlmildedng
gndies wazmnzaufuRaNsTIUSELANAN (ioannanszny
soguameusvealy uazdiegordelutinaseus 1e Feld
ﬁmum’a’mﬂizadﬁmamuaé’ﬂﬁﬁqﬁ

1. iiefnunUSinamesdelsaiivudeuluihiliunstda
udmesiaugnamnssunezdu TaslfuuaiiGetiug

2. ilefnwuarinseidsyansnwlumsiidndelsaves
szuutiathidiuy Activated Sludge VeslALRREINT Y
NIEG]

3, WeAnwmudewensinhfidunstidaudaunld
Uszleailng

-
Vi

NN a7
- .'\"li:. .

e

e
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' v oo
o o A

MwhA 5 waneani1sigunanaseinasnsaueisuinnx1unis
UrUianaunglun15an9saeus
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24 msAnnANUIFEOMYEINMWIINMsLththAwumMsuhuandounisindiuraaaanrnssulasiBiunfisesiu:

TunscidumuddsiddunoundArudociolud

1. iivsegihanssuuihininds uaswrassessuihfiniunsiiinudivesdaugaainnssuuazdu S1uiu 9 aandl lay
nsudaeg el 1 asweiou 11w 12 AT susfiaunaInl 2553-feuiugeu 2554 duandlunini 6

Raw water for the water
treatment plant from
Chaopraya river

@

Ground water (from the
school near by
community)

@ Tap water by water
treatment plant

-

In the industrial zone

Lake water

Pre-treatment

system

Resident

Building

T

Canal water after the
discharging
\ (downstream) J

Effluent water after
the polishing pond

Mixing point at the Canal

Mwi 6 wansgaiudiegat

. Raw Water (RW)

. Tap water

. Ground water

. Waste Water influent (WW (inf))
. Waste Water effluent (WW (eff))
. Polishing Pond (PO)

. Canal (CA)

. Lake Inlet (L)

. Lake Water (LW)

O 00 N O U1 A W N =~

guihavluuthidmezeniotnlumananthussumesnisiaue
tussuniinaniteldlunisiaum

Jﬂmﬁuu‘%nmuaﬂmiﬁﬂm

ihidefidingszuutitaveanstinue
didefioenanszuuthdaveanisinug

drluverniila

wnlunaeiyaveINstiaus eilinslassuioanatnuennuila

dl
Wlupaasyavasnsiiau aninsssuisndngaseansnsae

W luaszuansIsae

2. AnseiidiogAunidiuug (coliform bacteria) Mndognsihiiiuinainiis 9 anfl meeseidedunistuus 3 vin
#a Total coliform, Escherichia coli, wag Enterococci nglsis membrane filtration technique Tagldnsza1unsee Cellulose
Nitrate Mernbrane 4110 0.45 U 47 mm. wazonsdmiuidsatosiil
Total coliforms Isﬁmmn?:ﬂwﬁa Chromocult Coliform Agar (Merck Microbiology)

Escherichia coli GLﬁfI'mVl’liLgENL%a Chromocult Coliform Agar (Merck Microbiology)
Enterococci Iﬁffmmil,gml%a m Enterococcus Agar (Difco)

3. fhagraiuanlsazinunyinn1s3e979 waginn1snsassnegiaiiitunsea1ensas Cellulose Nitrate Membrane Y11
0.45 u 47 mm. 31U 3 91 ARionsEAIUNTREINIAlalvewedunIlunumziorgTening 20-200 Talall wagtduiu
Talafliitulens 3 fanmaedsvesdenuaiiseusaradainulusyiunisideatsiug udmwndulsinudowuediSefingadeu

[~4
wutdu CFU/ml.

S1ILOWUWADUDIVE
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Health Risk Study for Water Reuse in Industrial Estate by using indicator bacteria 25

wamsAnw

HAI1NN1TIATIERUSINaM sUulouveaelsalut i unsundnuas aunminUseln wagAanminlafu vesilay
anamnssuunUedu IaglduuafiiSetiuugnin Total Coliform (TC.), E. coli (EC.) waw Enterococci (Ent.) Tuusiazu3iinduiu
9 gaiufiegns Tudaiiou nanaw 2553-Tueeu 2554 uandlanslunised 1

mswoi 1 wansSinadenuaiiSennuluusazgaiudiegnetag Weounaiau 2553 - Weuriuensu 2554

aIRUHOEND sUaBonuAfBeBiu: | USuruRwulusoD Mioae Fdouideoiuu
12 iGou (CFU/ml.) (CFU/ml.) uasgu (SD)
Raw water TC 13-330 105 101
(Rw) EC 1-11 5 3
Ent 1-15 4 q
Tab water TC 0 0 0
EC 0 0 0
Ent 0 0 0
Ground water TC 0 0 0
EC 0 0 0
Ent 0 0 0
Waste water TC 52,000-248,000 129,083 49,135
influent EC 35,000-104,000 50,250 19,597
(WW (inf)) Ent 500-4,730 2,023 1,218
Waste water TC 230-8,300 3,924 3,281
effluent EC 110-4,400 1,608 1,791
(WW (eff)) Ent 9-166 73 56
Polishing Pond TC 95-2,500 920 709
(PO) EC 39-626 236 198
Ent 4-60 21 18
Canal TC 470-1,600 1,061 400
(CA) EC 53-410 196 120
Ent 9-83 28 22
Lake Inlet TC 31-1,100 340 362
(Ln EC 1-67 22 27
Ent 1-21 6 6
Lake Water TC 6-1,300 235 433
(LW) EC 0-4 1 1
Ent 0-8 2 2

mﬂmamﬁmezﬁﬂ%mmwﬂﬁL%‘EJ%LLuquLwiazagmﬁuﬁ'saEm‘wmh QmmwﬁmszmﬁmamﬁumLﬁ@lﬁﬁuﬁﬂu “l KAZAMNN
drlgau LinuidinsduidewesdouuaiiSetuusdnanas felusssuUiinnsinsognaiviunldlunisiesiedsiuan 5 ml
ey 50 ml.

U%nma;@quﬁﬂuumfwLﬁwwszmLﬁaﬁwﬁmmamﬁmszmLﬁ@lﬁuﬁﬂu°1 (Raw waten) wuindinmsuuiouveuaiiSetuue
TC, EC waw Ent. Tut3mauads 105 CFU/mL, 5 CFU/mL uag 4 CFU/ml anudndfy ddefidhdssuutimindevesiaue
(WW (inf)) wuniimsuuidlouvesuuniiSediuue TC, EC wag Ent. luuSinauaas 129,083 CFU/mL, 50,250 CFU/mL wag 2,023 CFU/mL.
audu wazidefieananszuuthdaindsvesiaun (WW (eff)) wuiniinsuuileuvesuuaiidetuuy TC, EC uag Ent.
TudSunauade 3,924 CFU/mL, 1,608 CFU/mL uas 73 CFU/mL snugnsiu dautiilute Polishing pond (PO) mutniimsduidion
YeauuAfiSetuug TC, EC wae Ent. luuSunauads 920 CFU/mL, 236 CFU/mL wag 21 CFU/mL snudndiu
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UShumaayn (CA) '«gmﬁﬁﬂ’]sszuwﬁfwﬁmumiﬁwﬁm
wEanUe PO vesiaum nuindnsuuieuvesuuafiGetuus
TC, EC wag Ent. 1uﬂ§mmm§a 1,061 CFU/mL,, 196 CFU/mlL.
uaz 28 CFU/ml snwandy dnilutinanassyaiiniesnld
Mnaefifimsssuetideiinunstiaudaszana 700 was
(L) wuhinnsuuilewveanuafiGeduuy TC, EC way Ent. Tu
USuneuade 340 CFU/mL., 22 CFU/mL. wag 6 CFU/mL. s
ity dndluuinuesesaivinseeniunnaeiifimsssuetide
FrunsTUALE U TN 1,000 L5 (LF) wudwﬁmwmﬁau
YpauUATISeTIuL TC, EC way Ent. TutSinanads 966 CFU/mL,
122 CFU/mL.

Uhnuan LB Faduverthansisas waziinsuTulsalag

wag 17 CFU/ml. suaiau

souUshalmduaudmiuinteurdeulavesusyunuu nuiil
MsUudeureaLuATiBtuue TC, EC uay Ent. luuSunanads
235 CFU/mL, 1 CFU/mL uaw 2 CFU/mL ugndu Tnedith
Tuteassnziaziuiunanasesyauinm (L) fsagluadng
vonuszuaTLgestfiuanseiy sl fioglutouiim
LB fiszavnanlunsiinfiun Samuindnsuuidouvewuaiite
Fuuziia 3 wiintosiian Muandumsed 1 4198y

dnsulumulseans mnuesnstnvnnuaiiisediug TC,

EC. uay Ent. vasszuuddavndevesdag o Mduuuduia
91n1A 2 09 (Activated Sludge,AS) warilverninla (PO) 7%
fsgavsnmlunsthdauwuaiiBeduus TC, EC. way Ent. 1y
99.3%, 99.5% WAL 99% AUAITU Fauanslunsnad 2

msof 2 wansuseansanlunsirdawuafisevesssuuinUninge

VW (i) o8 CFU/ml. PO (o) o CFU/m

Total Coliform 129,083
E. coli 50,250
Enterococci 2,023

99.3%
236 99.5%
21 99%

a = v a a o LY a a é’l’ o LY %)l a a ¥ <
mnAasaunteuUsEansnnlunsiivauuais ety TG, EC. 1hag Ent. 99938 UUUNUAUNLEEUDIUAL Taenueneandu

2 TUABY WNUINTUABUTDINLANBINA 2 69 (Activated Sludge, AS) vuIndiay 6,000 au.d. agiliuszansnmlunisirtn
wuUPISeTwUE TC, EC. wag Ent. 10U 97%, 96.8% waz 96.4% snuasiu fanandlumisned 3

msoh 3 wansuszansnnlunisindanwuaisevesseuu AS

VWi o CFU/ml. | WW(e) o CFU/

Total Coliform 129,083
E. coli 50,250
Enterococci 2,023

Tusulseansanlunsirdanuaiseduue TC, EC. way Ent. vaadunauvasuanninla (PO)

wuUPTISeTWUE TC, EC. wax Ent. WU 76.6%,

3,924 97%
1,608 96.8%
73 96.4%

zilUseansnmlunisurdn

85% LAY 71% MNUAINU AILAAIbUANSIN 4

msoh 4 wansuszansnmlunisindawuaiisevesuanninla (PO)

VWil ol CFU/nl | POt o CFU/i

Total Coliform 3,924
E. coli 1,608
Enterococci 73

76.6%
236 85%
21 71%
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vaugfivinumstudeuvesdouvaiiGeiinsnasuniluveriniila (Po) Alddinsimianvessnaniluliusslondlunssn
fulmelutinamesiaugramnssuuslydu Seouuuinaitnsneadns uazassthansisay (L) dnnsidarldlseTond
Tunsdunmnms waensuderitn lnsaunmihitiaesuvaadethuniuieudieutuinmsguamnmihiofu wuhamunmian
vernihla (PO) famamshninsnasguamamissam 3 dausunimihanasstharsisas (W) fauawlndifssiunnsgu
AuATEUssan 3 daununimihAvanuitidimezen Rw) idmsialflunisisiussuiiieliluieun fauamior
sgrhanasgIuAuA MU0 2 warUssam 3 Fauandlupssd 5

Ms0N 5 wanalFinauuaiSeTuugauNIns§IuANA TN RIAY

BolupfiSe Lnaspu aspu thiundch Uewnuhia as:thansnsnu:

Fuuy Uszan 2 Usean 3 WINTEE(RW) (PO) a@nsn5adz(LW)
Total coliform <5,000 <20,000 10,500 92,000 23,500
MPN/100ml MPN/100ml CFU/100ml CFU/100mLl CFU/100ml
E. coli <1,000 <4,000 500 23,600 100
MPN/100ml MPN/100ml CFU/100mL CFU/100ml CFU/100mL

eillasunsgrunanmihianulszion 2 Juwvaahfiawnsalivszleviiionisgulaanazuilaa lnasisaunisenige
TsAnnuund wagliussleviniamuniseysnedn il msvsvas msiedikagnsin @
WASTILAUNNRIALUSTIAN 3 1 Tuunanhfiananseldussleiiie msaulnauwazuilan lnedeaunisgnidelsamy

Und warlduseloviineamunisinens @
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asula:oosniwa

nransAneUsyavsnwlumstitade Total Coliform
(TQ), E. coli (EC) wag Enterococci (Ent.) vasuat@nannie (AS)
958U 979% 96.8% Ay 96.4% sy dutewniila (PO) 2y
T 76.69% 85% way 71% mdeu Teissansaminesanmes
szuutathidiuy Activated Sludge V8UALEAEINT T
vaedulunisvriade Total Coliform (TQ), E. coli (EQ) wag
Enterococci (Ent.) auu 99.3%, 99.5% Lag 99% MIUAGU

nansAnwmstudsuvesdelsaluiiiunsiinuds
yosdangaamnssuuUdu TnslduuaiiBetiugmn Total
Coliform (TC), E. coli (EC) wag Enterococci (Ent.) Wu31
aunmihanuesndila (Po) Afimsiniluldusslevilng
msthluldsaduliisneg saeudluudnadiinisdeasns Ssmad
nstudlouresuuaieduuy TC, EC uay Ent. lutSunniige
Tnewuihdusnanads 92,000 CFU/100mL., 23,600 CFU100/
ml. wag 2,100 CFU/100ml audndu dedviddanainly

Tuselevilagnse onvneliinsansenuseguainvosyldle
170 dau@mmwﬁwmﬂaszﬁwafmimx (Lw) Adnsdndluid
Uslanflunmsdesasud dununnismai wasdudafisneg
wuhiimsuudiouvemuniidetuue TC, EC waw Ent. Tutina
ﬁlﬁqamﬂﬁﬂ TngwuiniluSunanade 23,500 CFU/100mL,
100 CFU/100mL. kg 200 CFU/100mL. saldney

Turnefiganwinluushidmsreuinaiinsguiun
Wlumstaum nuiiusinaudenunfiBeduus Total coliform,
E. coli wag Enterococcus LQ?EJ 10,500 CFU100/ml.,
500 CFU/100mL. waz 400 CFU100/ml. auanfu 61Wansan
wuafiSeTuuzianes EC fadusitimisuudouvesgaanse
yosdriidenguaznuinaunmesianassinans s (W)
sriivsinansuudondamutosniilushindmszen fafums
Thannaszthansnsae (W) asfienudssiensiilmielse
Aunywdtos viselianulasasiareudiein
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wiegslsfimuenafinsuudeureadelsnurenguluihi
nelinlsnlaluuywy wilalanunsaliidenuniiGetuuy EC
Judusvenls wu nquwanlada (Enteric virus, Rotavirus,
Hepatitis virus wazduq) naunInluslada (Entamoeba,
Cryptosporidium, Microsporidia) wagdue FotuFemsiiay
Fosfinsinnussisdeudelsruiintug fe ielinisiih
ﬂé’wﬂi’ﬂmiﬁmmﬂaamﬁ’aﬁ’wﬂ%’mméaﬁum YoN9NTUAIS
fnsfnunguuuuvesianssusine Auanzay vieUsinauns
Vuidouveaelsaluifinewne Tnglduuusiassnisussdiu
mmﬁm (Quantitative Microbial Risk Assessment, QMRA)
iolrnnsihi fiiunistdauga wliuselenilmiliognegn
FowaznzaudmduianssunmsiinlunsazUssian Wean
anudssroguawaslilidosiian
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Abstract

|n the process of municipal waste management,
waste separation at household is the most important
step. This study was therefore done in 3 small local com-
munities: Orbotor Songpeenong, Nernsoong Municipality
and Nongkla Municipality of Thamai District, Chanthaburi
Province to survey opinions of villagers on waste separa-
tion at sources, production rate of various types of waste
and stabilization of organic waste by SEBAC process. The
survey result shows that 51-73 % of population in the
study areas supports waste separation program in order
to manage waste more effectively and environmental
friendly. By cost estimation of recycled waste, it was
found that villagers can increase income by 10 baht per
person per month if they separate recyclable waste and
sell to the local waste venders . Generation of electricity
from organic waste by SEBAC process can increase value
of the waste up to 168 bath per ton. Different types of
organic waste can create different values of electricity for
example fish scrap creates the highest while mangosteen
peel creates the lowest. The study shows that successful
waste management of small communities can be done through
waste separationat sourcesandincreaseits value by appropriate
process like recycle, compose production and electricity

generation etc.
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NszUIUNNTAnguvedunIsfiannsagesaatensnlusiy
seedie fifinrsueunnndt 2 sxmey fildainnszurunisiy
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deanyUsnidinedind multilayer silicagel column chromatography
swwAuwaila silica gel column chromatography RehiTEY
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Abstract

Environmentat Research and Training Centre, Dioxin

laboratory and Hazardous chemical section
developed a methodology of polybrominated diphenyl
ether (PBDE) in sediment sample. Comparisons of methods
were 1) EPA 1614 2) Center of Environmental Science in
Saitama (CESS), Japan and 3) Ehime University, Japan.
The main objective is safe time of analyse and low
cost. The extraction procedures are selected as follow
1) sonication and 2) Accelerate Solvent Extraction
(ASE). The clean-up step was compared 1) multilayer
silica gel column chromatography, 2) silica gel column

chromatography and 3)active carbon column chromatography.

The quantification use gas chromatography-Mass spectrometer
(quadrupole). The appropriate method is sonication and
multilayer silica gel column chromatography and silica gel
column chromatography; those are high efficiency method
for PBDE. This new methodology can save the analyse time

from 1 week to 3 days and save the cost over 50 percent.

Keywords: Development-methodology, polybrominated
diphenyl ether, PBDE, sediment
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PBDES

lybrominated Dipheny! Ethers (PBDEs) &11158)

a’]Smaiwmwuwsﬂ,@ 3 mﬂmmaumimuauﬂ
Ao nnsganuvsevelaingUen nansdudanindanas
Furgnszualadinuaznisinlagn1ssuusenudigssuy
Yafine s a1sPBDEs nszangluluennie thuavAuinguly
sewiUIUNSHaRRERSaeieeg MslfieseddinieluaiSou
wazdinay a1sPBDEsTnuanTiflazangluiiliion i
@15PBDEs aaaagﬂuf’mLmzamﬁumzﬂammmﬁm LaLANaL
giuiluiga”
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19nalusdiunn lawta 8wmes Juansdunsy
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AN LAReIARLTNAS Tavir] uazAame i way fhahu
uaslavi ielinnsialidnawiteBaninansuinisialy
ansrilatEAnluNennTén ans Polybrominated Diphenyl
Ethers (PBDEs) anun9nidngsnaniauunela 3 n1e milau
mmﬁﬁluﬂ Ao nannsgaeuavneladinguen mamsduiiad
NINTINLAE ‘ﬁJJL‘]J’]aﬂ‘J‘ LLa‘anmLa mqﬂmimmmiiuﬂi NI
vindsruumaiuamnsa1sPeDEs nezane ifluainia 1 ua
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UUIALAN 9) LLa:mmqﬁuﬁﬂuﬁqm uenaniinisazauly
nrnauRuiiinanlififinnsasauuesansPBDEs Ludndiin
Lﬁmmnu?nmﬁuﬁwLﬂuLmédmm‘iLLa:ﬁa%mﬁmmﬁmiﬁw
¥fiul84 @13PBDES AninagluNqUANTNEAN ALY (Persistent
Organic Pollutants; POPs) FarhiAsanansoasanluaaldamns
wazgninlvieglunquastatssuniuszuusenl$ve Endocrine
Disruptor Compounds; EDCs) vianeiszimalunguiszinaglsy
ﬁm?ﬁﬂuﬂ’]miuwﬁmiuﬂéuﬁmﬁ wiu TutlszmAdlny wa
upsidl fa9ua9NqUPBDES A PentaBDEs UAZ OctaBDEs
Ihgnussqeinlilusudyanananlady %Mﬁ'm%mﬁum?ﬁmmm
gunnuazeunde U uyse LA AIUIASANANNANT LA
ANATNENIUNL

quéidouariinoususuduindon Tnsduvisjinnms
lapenduifiunudfguazifioifudoganisuninszaouas
N3aauveIasPBDES JNNsANwIwAZNAWNIBNTIATIZY
funzaufudnenmiiosufjifinsvesqudides Tnens
WiuWieuIsminszivasmieau 1) Center of Environmental
Science in Saitama (CESS) 2) 35ven1inende Ehime Useine
JUu wag3) Bunsgruvesanigoning (EPAL614) uazih
Foyaildnnmslnsgilutuneudrsiu wisuiioulaed

Trgusvadlaunddsnmunsauiudnan niivieaufUAnIs
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flag Aindninausinmsidennisnagdey fle HenIETlTasIATN
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1 JumounsAin
1.1 Aushdayafiugiugu nsazeay N13nseated uiaslanuaseasPBDEs daunndon auluiiy nansznusoguan

VB BILAZEN IU99Ens PBDES war 35N1934AT18%ans PBDES lusegnsdunden
1.2, MuHuN$IdeY IneAnden 1) IBURsgIUUeansgesni EPAL614 2) F590sunnIng1aeEhime waz3) 35v9CESS

Uszwaddu dndSeuiieu wagimuanguidivangvedansPBDE Navaa 23 ylianagynsinsient lngAndanainuulli

rnuuldldvesnisazauvesansPBDEs ludwindeu uazdnaninvesiesufjifinisnidet
1.3, MIMENTIeivanauveInIswenais PBDEs navun 23 viialagldin3as GC-MS Ju QP2010 Aaaul DB-5 AINEN?

30 AT kagyimsvadgeullssuiisuludunounisanafmetng Tuneunsindndiantusneanaindeganznaunu(cleanup) Ag
column chromatography Usztansinge) Aa 1) multilayer silica gel column chromatography 2) silica gel column chroma-

tography wag 3) Activated carbon column chromatography

1.4, asUnanisiIguiisu Tuduneunis cleanup M silica gel wag multilayer column
1.5. Y9daUITIATIZINIUUIUNSHNEMN IS AU ANAINSUNITIASIEYES PBDES Tufiag19ngnaumu M9 23 sia (534

internal standard W&y native standard)
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YUAYDIATUINTFIY dwsugunsalifldlunsmageuiidedaluil
- @15005§1 (cleanup spike) PBDE-139L (°C_- aunsal
2,2’,3,4,4° 6- Hexabromodiphenyl ether) - Accelerate solvent extractor
- @15119997U (internal standard) el PBDE-PCBS2L - Ultrasonic extractor
(°C -2,25,5’-Tetrachlorobiphenyl), PBDE-PCB138L - Lﬂéadamﬂ%mmﬁ’mqmmﬂmﬁ (rotary evaporator)
(¥C -2,2".3.4,4’,5’ Hexachlorobiphenyl) ] - Lﬂ%‘ladamﬂ%mmé’wﬁ”wluimmu
- @15u193574 (Native standards) #eil PBDE-28 - 1ATBINANAT (Vortex)
(2,4,4’-Tribromodiphenyl ether), PBDE-47 (2,2’4,4’-Tetra- - Glass Column

bromodiphenyl ether), PBDE-66 (2.3’,4,4’- Tetrabromodi- - Gas chromatography-mass spectrometer
phenyl ether), PBDE-77 (3,3’,4,4’ - Tetrabromodiphenyl y
ether), PBDE-85 (2,2°,3,4,4’- Pentabromodiphenyl ether),
PBDE-99 (2,2°4,4’,5-Pentabromodiphenyl ether), PBDE-
100 (2,2’,4,4’6-Pentabromodiphenyl ether), PBDE-138
(2,2°,3,4,4’,5- Hexabromodiphenyl ether), PBDE-139
(2,27,3,4,4’ 6-Hexabromodiphenyl ether), PBDE-153
(2,2°,4,4°,5,5’-Hexabromodiphenyl ether), PBDE-154
(
(

2,2°,4,4° 5’ 6-Hexabromodiphenyl ether), PBDE-183
2,2°,3,4,4,’5’ 6-Heptabromodiphenyl ether)

- @19010357U (Surrogate standards) Fei PBDE-3L
(13C12—4—monobromodiphenyt ether), PBDE-28L
(13C12—2,4,4’— Tribromodiphenyl ether), PBDE-47L
(13C12—2,2’,4,4’— Tetrabromodiphenyl ether), PBDE-99L
(C -2,2'4,4’5- Pentabromodiphenyl ether), PBDE-100L
(13C12—2,2’,4,4’,6— Pentabromodiphenyl ether), PBDE-153L e TNATRIK (. A
(°C_-2,2'4,4',5,5'- Hexabromodiphenyl ether), PBDE-154L nsdenmaiianisasasiedrefiinaeilunsidenisd
(“C -2,2,4,4’5",6- Hexabromodiphenyl ether), PBDE-183L Usendaalianeuarseosnaauusdifinnuaansolunisada
(13C12—2,2’,3,4,4’,5’,6— Heptabromodiphenyl ether) éf’gashqagﬂuigﬁuﬁaau%ﬂﬁ

- milﬁaﬂLwﬂﬁﬂﬁﬁﬁqmﬁm%’umiaﬁ'mﬁl,wu 2 wpdeiith
uMAEeUR

walla Sonication 1% hexane:actone (1:1) 50 ml

§im 2 ASS

Fohminshogemznouiuden 10 nduadly plate LALET

UIMI51U labeled standard sample waswauauluile

Wi mnliusisiigamgiiviosszanas 3-4 $u duduns

pre-extraction Ttan 3 Filus waradalagld sonication

extraction 18 acetone Waz hexane wavanusunsl
wide 2 Jadans uagldmada clean up Tudduseld

nataldanuiaunazauau (Accelerated Solvent
xtraction, ASE) hexane:actone

Fodoindethwmznouiuden 10 nduasly plate Lfiy
@170191937U labeled standard sample wazwanauy
o mnluriiigamgiiviesUsyana 3-4 fu sidiuns
pre-extraction Wa1 3 Falus wavadalagldinaia
Accelerated Solvent Extraction, ASE 738 acetone wag
hexane (1:1) 50 ml uazanUsunslvinge 2 1adans uay
THwedla clean up luadusely
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JUNBUNITLASEN clean up ArumaTiavas multilayer silica

gel column fsil

.I WURWAS UARFINU stand T9inge

n 14 glass wool am‘wﬂa’]aﬂaauuwam rinse glass wool
My hexane adlumeduil Ivigauseanm 2 wudluns

DunmswSsunedutiwuuden Tae 44 silica gel 0.5 n3u

pedulrwadusAudnats 10 dadiuns A21Ne17 30

adludnineswuin 30 Jaaans watn hexane wasly
Tninosauniu silica gel aulinauiudluiiivieseinia
udriluwldaslureaud (Uafonauarsvesnaduil
Yauz) wastinanstusolunus Ut F1 KOH silica
gel 3 N34, silica gel 0.5 N34, 44% H SO, silica gel 2 3y,
22%H SO, silica gel 6 N34, anhydrous sodium sulfate
0.5 n3u asludninesauin 30 fadans wasdu sodium
sulfate Uszanad 1 NaamasihazyiRIvtues sodium
......... sulfate 58U
Wansazany 20% Dichloromethane Tu hexane 311U
100 fiaddns USusnsinisiva 1vea fio 1 317 waili

asazangluaaunun

anUSunsliuge 1 Tadans nenmswsmeinglulasou
UIANG 99.999%

Wansavanslurasaneassludamios GC/MS Liiem
JSunuuesans PBDE

%’umaumim‘%&m clean up ArumAlinYa silica gel column
Fail

44 silica cel 4 n3u asludninesuwe 50 fiaddns iy
ouflgaumindl 130 ssrniwaidea w1y 3 alu

141 column mumaummaﬂma 10 Hadlng AINN81D
30 LYURLLANS mmm‘uu stand

1¥ANAU glass wool mmmaﬂuasiaaﬂuﬂaauuuaﬂ%
uviawiandule glass wool ﬂﬂﬂaﬂamumwmﬂaauuwam

V&Y silica gel ASU 3 Falug Thdnineseonain

wraurlula desicator unuUseanas 15 Wil

78991 15 widl ihdninesesnuainla desicator 1
hexane adtudnineslwim silica gel udlduiaunauay
laifivesone

TRNTIUNTOWVUIALFURIALINAN 5 WURIAT ULABANL

wieee i silica gel Mogluansazane hexane asly

Aeau lngld hexane a4 silica gel AntuTelv silica gel

agfuagiasmuuuTey (5eI1am silica gel villafen

pRduLuauMidninesilansessuasazaneNvien
v ¢ A v

NnARaNY asazarelaliiisly)

%9 sodium sulfate 0.5 N5u agaTluARANY LavLANE
ﬂaauumvﬂwmmwm sodium sulfate 3ov sz iteenln
‘U‘u‘uad sodium sulfate ’e]EJWiU@‘U‘Nﬁ"Iiaua’]EJ hexane

Udosansazas hexane Wegimilatu sodium sulfate
WBniles ansazaneivienainfenlinald

YUADUNTTLATEL clean up AIUWNATAYBY activated carbon
column fsil

NSIW3B Activated carbon silica gel column

wiredutdrIadunAugna1d 1 wuiluns Auen
20-25 WURWAS UARFINU stand T9inge

WARenaIUa19u0IAaauYl ka311INSIUNTBIVUIALEY
NIUAUENANG 5 WURLLAT IN9UUABELY

%1 Activated carbon silica gel 2 ﬂiuaﬂuumﬂai‘umm
30 fadans wathluwldaslunadudl

%4 anhydrous sodium sulfate 0.5 n¥u aﬂuumﬂai
U9 30 Taaans watluwldasiunaauil

{1 Tanenumziineduiiung Wasindusasduiewiudu
® U WazRINTIveY sodium sulfate 13U

WSEUESazaNy 20% Dichloromethane Tu hexane

71U 200 Haddns aneashuflask vuim 300 Haddns
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WrasnuTunsunsaiafieylurasnnnaadiiun

8

anvaslumeduilAeyy NuAAITERARIUURINT VDS

sodium sulfate lagld pasture pipette sz3s0glw

asanaaurausuU19YeInaNl

‘.} mwaaﬂmamma hexane Usuws 0.5 {aaans LL’m
mmﬁazmawmmamawuﬂaauu Imammsmwmm

m agflu flask sngadlu seperatory funnel v11a 300 ﬁaaam

111 flask YuA 500 Hadans U15IAIUA1IABANY mﬂuu

1J1@15axa18 20% Dichloromethane Tu hexane ﬁmiﬁg

AY Uaoea1sazaneann Seperatory funnel nenadly
ARaULTE TR lRIMENUBS sodium sulfate NSEae e
ansazaeaslunediaunsyyisensazaneileglunedunidy
wazfiansazanslariunedu nenasu flask fisessusu
ane Uaadwmiavmﬂaeaamuaivm‘umi sodium sulfate
Uszanes 1.5 i antueny Seperatory funnel W1 UMY
vumeduy Tusuanudiussan 1 ven seduni

53

soauansazanglu seperatry funnel wenaslunoduy au
‘mmﬂmm seperatory funnel ponvINAoaL Sx 198l
szumiaumaaammwu sodium sulfate Tiansavatey
wilodu sodium sulfate Uszunas 0.5 wuung uwiiln
fonsuananeduith flask fisesegiuarslngn
I9AUAITALANYINN separatory funnel wua Way
asazaneviemsuAedutiaurie 39 flask Aisesegsu

aspeduleanudIUngn

hansazaneiniuneduy ianusuaseieinses Rotary
evaporator liwaauszana 1 Jadans alanasnnaass
9ua 10 fladans a1ausiay flask #98 hexane 3 ASaY
0.5 adans

WlwansazarelunasneasiwauiuisoA3os vertex
TntuthansavatsunUuUsinaslivie 1 fadans dae

hexane ot lUauIunausoly
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wanmsAnwiia:oosnd

1. mamsmamaxﬁmmzaﬂuﬂmwﬂmi PBDESs 971174
23 %iln Tngldipsostelasulansuuaanlnsiines 5ve
Shimadzu 31 QP 2010 wu1 column %l DB-5 11318713 29.1
wns SiuszansawlunisuenansPBDEs ldasuva 23 wdin Tne
IWannziniostalasunlanswuaanlnsinod dil

ey silica gel column chromatography Fumou Activated
carbon silica gel column chromatrography 1ag35 Ehime
WA IRNTTU(EPAL614) il

2.1 Hupou Activated silica gel column chromatography
Hutuneudilianunseth PBDEs ndusenmnaeduililasdie fio

Column oven temp. 100 °C, HIANSUBUIUNUENT PBDES lARLNASTiU recovery U83tumnau

Injection temp. 300 °C, gavnedlimunzay linezduredislaginu duulideds
lon source temp. 250 °C, duduneuilly wagymnsedhaldanusnunntindlasnludmsu
Interface temp. 320 °C,

Injection mode splitless,

%umauﬁ

2.2 %gumau Multilayer silica gel column chromatography
Sampling 1 min., Total flow 43.1 ml/min, mmsmwﬂmﬂﬁﬁgﬁum 21 wiawag silica gel column
Linear velocity 55.6 cm/sec, chromatography anansardnasuudievldedraiissanznmn
Purge flow 10.0 ml/min Q’%’&J?jnLﬁaﬂﬁﬁgumauﬁi%lﬂu%umauqfﬂﬁwmmu Activated carbon
silica gel column chromatography LLazmm%aaﬂ%umaumi

fMindsanysneanainsiagele

2. mudssuiisulutunounis cleanup wsiazdunau
namAe Tumau Multilayer silica gel column chromatography

asuwamsfAnuiia:golauoiu:

Fnhwminshodmzneuniuden 10 n3uasly plate LANa15U17551U labeled standard sample wavnanauduiowen snls
LLﬁﬂﬁquQﬁﬁawszmm 3-4Ju A LuUNS pre-extraction THan 3 %bﬂm wazannalagld sonication extraction fe acetone wag
hexane wavanU3inasiivie 2 fadans warlivaiia Multlayer silica el column chromatography kazanU3unsiaeenadeLAsas rotary
evaporater uazith felulasiau Anuuians 99.999% wWasuswiazareidu nonane vivde 80 lulasans 1y Labeled internal
standard sample 10 lulasans aslushoganduluviinassedgalily 100 lulasans dewthdiaiostelasulnsns
aaUelasiivned uasidadueies GCO/MS IERanseviens PBDEs Twuaunsiiannsawenansidnemn 23 vila saudsnnsm
siauazUSunaiineeyt lnglansiadeuninuudugiuaslse@ndnineeidlng aaun1slaionis Spiking technique lawa
% Recovery 79-99 uaze SD oglutae 4.8-65.2 ndishegradunzneufuenasiiudosiituneunsiindsanysnifaniude
Winusnesuns 3o aaneuns neuhdaadeies GC/MS Fsmswannnsinseiaddaunsaandunaunsinseilnduald
annsoUseninnauazaiislunieneiaddinnnifesas 50 uarUsendnaliinsldosas 40 anunsnanUSinavendediin
Mnnmenedldinnriiesas 40 WeiflsuiuTFinasgiu EPA 1614 sgdlsfimunisiingiseiriesielasulnsnsm-uaadalng
0H iw‘uLL;J'mﬁﬂVLWW’]ﬁﬁmmazLﬁamjﬁ (GC/HRMS) pnaisves EPA 1614 ’\]5Z‘VIMWiﬂﬁdﬂﬂiﬁﬂ’i’luﬂ’luﬁﬂﬂ’]ﬁLﬂi’]%ﬁfjd%uiﬁl,wiﬁlz
feldnegeiudne dudunadentiisnimnaouldunsissiutuinqusrasiuesmainaiemeiluldussloide
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msAnuIMsUuitouans
Polychlorinated Biphenyl (PCBs)

Tunkaouhusiorushoineaouuu

Study on polych]orinated biphenyl éesﬁluef iT’]a ati
ulr or Thal

environment from the upper an

4 a Y 4 g
T987 YUGNUIUUN FHUNT) NOUNALI Y3NT0 1FOANRKY

Ruchaya Boonyatumanond, Sunitra Tongkreang, Jureeporn Chuerduangphui

unAQao
1sPn¥IUSINAIENsANANS Polychlorinated Biphenyl: PCBs lutlsutszanas 2553 luitufiusnanuith 4 ane 1dud
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Abstract

Study on Polychlorinated Biphenyl residues in riverine : river mount of the Bangpakong, the Choa Phraya, the

Thachin, the Maeklong and coastal area from the upper Gulf of Thailand were collected 12 samples from 8
stations. The water samples were extracted by liquid-liquid extraction with hexane and analysed by Gas Chromatograph-Mass
Spectrometer. The quality assurance and quality control of PCBs was applied with surrogate carbon 13 and recovery
test of peta-PCBs — deca-PCBs with the range of 85 — 110%. The water samples were detected polychlorinated biphenyl
residue in total PCBs unit with the range of 263 pg/L to 4821 pg/L. The highest concentration was detected at river
mount of the Maeklong river and the lowest concentration was Prachub-kirikan province. The PCBs concentration in
water column from Daya Bay in China ranged 91.1 - 1,355.3 ng/L and 490 — 12,490 peg/L in Houston Ship Channel, Taxas,
The United State of America. The concentration of PCBs is quite low if compared with other country. Although PCBs
concentration in riverine and sea water are detected at low level in this time, this detection show that there are source
somewhere or transfers from other places. The Coastal water quality Standard for Thailand regulated PCBs residue that
PCBs should not detected in water. Therefore, the monitoring program of water and sediment sample should follow

up and seek of the PCBs source in the future .
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PCB homologue IUPAC No.

d-chloro [°C_] biphenyl 3
4,4’-dichloro [“C_] biphenyl 15
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Abstract

The monitoring of persistent organic pollutants (POPs) is cooperative project between the Environmental Research
and Training Center and the United Nations University in Japan during the year 2011 — 2012. It focused on monitoring
of Polybrominated Diphenyl Ethers (PBDEs) residue in sediment collected from 16 locations from coastal areas and industrial
areas (Maptaput industrial area, Lampoon industrial area, Bangpoo industrial area) were. The sediments were extracted by
soxhlet extraction and analyzed with Gas Chromatography-Mass Spectrometer (Quadrupole). The recovery test was carried
out with spiking 9 standards with label-BDE (C13 from Tri-BDE to Deca-BDE) and 8 Native-BDEs (from Tri-BDE to Deca-BDE),
The results of the recovery test should the recovery was 91-127%. The PBDE were not detected in sediment samples. The
Limit of quantitation (LOQ) of Tri-BDE - Deca-BDE ranged 0.11-18.12 ng/g

Keyword: monitoring, sediment, PBDE, Pollution, Gulf of Thailand
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Analyses of residue in pesticide containers
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Abstract

esticide containers have been sold to recycling
Pbusiness, presently, of which distributing pesticide
residues to the environment vastly. Pesticide residue
analyses in empty pesticide containers collected from
farmers practiced generally indicated high level of pesticide
residues which reflects higher risk of pesticide distribution
in broaden areas and adverse impact to human health
and the environment. Modified pesticide container rins-
ing method (according to triple rinsing suggested by FAO/
WHO) has potential of practical and possible to apply.
However, farmers and relating people should be informed
and educated on properly rinsing method and behavioral
changing to time consuming practice, and including adverse
impact to human health by pesticide contamination in the

environment.
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3 1.61 0.71 1.16 1.16 10.18 9.44 1.13 6.92
4 1.91 0.59 1.04 1.18 1.29 1.04 0.95 1.093
5 1.21 0.32 0.3 0.61 0.8 0.71 0.59 0.7

6 - = = = 0.42 0.71 = 0.565

Control* (ﬁﬂﬂgu) ng** nd
LOD*** 0.005

*  Control nuefia nssazAIUAN
* nd (Non-detectable) vanefis liawnsansiaiale
** | 0D (Limit of Detection) vixefis A1ANMTNTWIMEATENIN TRl

AugsBIa:WNoUsuAuEDIoadoul 2553-2555



83

HANTIATIER cypermethrin (1n./a.) Tuussadnsiatinunsndinisans 3 Ass

1 188.64 163.31 127.08 159.7 16029.6 3008.41 301.78 6446.6
2 0.79 0.55 1.09 0.81 166.72 165.39 0.82 111.0
3 0.15 0.06 0.08 0.097 0.67 0.66 0.03 0.453
4 0.1 0.01 0.03 0.047 0.03 0.05 0.03 0.037
5 0.1 0.009 0.006 0.038 0.02 0.03 0.02 0.023
6 = = = = 0.03 0.03 = 0.03
Control* (1ndw) nd** nd
LOD*** 0.005

*  Control mnefie n3susmuAu
**nd (Non-detectable) viangfia ldanunsansiainla
% LOD (Limit of Detection) nanefis Aenududuigniaunsaiinszils

HANTSIATIEN glyphosate (1n./a.) TuuTsedaeiadinynsnaanisan 3 a3

1 5844.27 3959.01 7021.65 5608.3 6832.78 4931.44 4443.25 5402.5
2 43.72 136.41 94.13 91.4 234.59 107.93 89.36 144.0
3 1.82 6.81 3.06 3.897 7.14 5.3 1.8 4.75
4 0.51 0.05 0.51 0.34 0.25 0.63 0.68 0.52
5 0.42 0.23 0.14 0.26 0.33 0.03 0.03 0.13
Control* (ﬁﬂﬂgu) nd** nd
LOD*** 0.005

*  Control vsnefia nssuisauAy
** nd (Non-detectable) nuneds liannsansiainle
*** | OD (Limit of Detection) nngfia AANUdudumgafiansadaszla
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(NSI0M 5 WAN1TIATIER hexaconazole (un./a.) TuuTsAAUIATINYATNEINITA1N 3 AT

uhraoo
A 1 B2 | 53 | wds | 51 | Bin2 80 3

1 2096.42 1883.91 2066.26 2015.5 2520.62 2133.68 1140.78 1931.7
2 22.74 19.48 13.81 18.7 20.97 12.82 14.45 16.1
3 5.85 1.37 1.2 2.81 5.1 1.43 1.35 2.627
[ 1.84 0.89 0.7 1.143 2.89 0.66 1 1.517
5 1.09 0.51 0.54 0.713 291 0.65 0.74 1.433
Control* (ﬁﬂﬂé"u) nd** nd
LOD*** 0.005

*  Control Mgl nssazAIUAN
** nd (Non-detectable) yungfis aian
**% | OD (Limit of Detection) vingiis ¢

asuwanmsfAnuiia:golauoiiu:

= = o v o A = v ¢ a ual & v SNax
Han1sAny T idndngivaandelurinussydugiannsuialaemluveansnsnsliinud inunsnsidisnig
UfuRlusesmsdrsvinansmindngitviunndeiu mnfivsinaasasndenndrddudunaigasyilinisieinussydue

ansidndmgivlusmineselugsiasutovennuiolUldidwasndnln farudsswomehlfAnuanssnudeguninuas
danadenldinn mMmeaeuitnsdnsussatasiseiBiszyndanduuriivesesdinisemstazinuasuisanUss v Aas
asAnsaundilan wudnsMsiinanaunsainluujuRlleeneasnsuayligeenunin wisssedliawugiiiasasieniiy
Sanuiilalifuinuasnsuazfifeatoduisnsdne iteliufdRedegnaeauazuiudsungiingsunséns iesandesldinan
Tunsdauutuniieeufod sufmslinnuifumansenuiousaiianfndusoguamuounensnswasiiortosnnd
nstudouresansiifadnsfieiiudunseludannien
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asell eludunsneinsyana doyaninugeieg aaensuianiildlunis@neide inlinisidedniaaasdlanaes deil
£13.39UM NoUsRYgana UM IMEaENuRIAENS U19A1Tad Isened NINALASINTNYAS Uealyaw) Honsena NsuiYNTNYIs

aunanensnuiY avpuaulnegsianuas USEN ndauw e waz U3 Fuum ased Wawedu 9110

1ONENSONDOD
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http://m.doa.go.th/ard/stat2.php?cat=2. (Yufidudeya: 10 unsiAw 2555)
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waglneususuAaindou Green Research Ui 5 atiufl 10 WeuAwnew 2551 1.26-29

B EU. 2001. European Waste Catalogue, European Commission Decision 2001/118/EC (as amended by 2001/119/EC). §13dilag The
Inter-Organization Programme for the Sound Management of Chemicals (IOMC). 2008. International Code of Conduct on the

Distribution and Use of Pesticide: Guidelines on Management Options for Empty Pesticide Containers. w1 15.
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Abstract

Fate and distribution of volatile organic compounds
(VOCs) in ambient air was carried out in 2009-2010.
The objectives of the study are to study the behavior of
VOCs in ambient air as well as their spatial and temporal
distribution in the atmosphere. The results indicated that
characteristic of VOCs depend on activities in each area.
From the study of fate of VOCs to ozone formation, it was
found that the VOC-to-NO, ratio was less than 5.5 which
implied that the reaction of OH with NO, predominates over
reaction of OH with VOCs. The OH-NO, reaction removes CH
radicals from the active VOC oxidation cycle, retarding the
further production of O3. Moreover, the study of distribution
of VOCs using Meteorological Model 5-Comprehensive
Air Quality Model with Extensions (MM5-CAMx) indicated
that benzene and ozone in hourly basis showed similar
pattern of diurnal hourly average between model and
measurement. However, the evaluated value of benzene
and ozone concentration by model was higher than
measured value. The distribution of formaldehyde,
acetaldehyde, isoprene, toluene, xylene and ozone were
also evaluated.

Keyword: VOCs, Fate, Distribution, MM5-CAMx Model

Gl S




90 Tnsoms Anumsivaaundaomoindiiamsiwsns:oeuovansdunsss:Kesialuonme

unun
awsﬁw%ﬁizmadm w30 3la% (Volatile Organic
Compounds; VOCs) luansfiansnsaszmeldined
anumgiivios eglugUveslevidefs uazuninszaregaauindon
HlnensevFormedon Tusgfunmasifvesmsduridsmede
wiazwlln nsTUINNTIANISWATASIALAY Jaynansounss
sumedrsluainadutgmiversranitddunareiiuiily
wailes :1nMsAnwvesquiifeuasiineususudauindon
nsudaEBLANANAIAdNNU I TN BUNESsmeeuT
WANTANNUVNUAT TENTIUADUNGATNIEY 2549-1RDUNUNIHLS
2551 $wau 53 win sluuinasunuy (Roadside) Ui
finende (Residential) wazru3nasilu (Backeround) Uszneu
meanstunguvesezanfnlalasensuau (Aliphatic Hydrocarbons)
azlsufnlalasmsusu (Aromatic Hydrocarbons) g1ladtulan

lalasAnsuau (Halogenated Hydrocarbons) Wagoandiatuiman
lalmsAsueu (Oxygenated Hydrocarbons) lagasaunse
sewmedglunguaina e sueiadnansenuiess U GAY
el szuudszamannan visriaduasneuzisuazunie
vufAzentululnsaueenledlunngdfiuasunayiiliiia
Malelyy wagmnUSuafiiglelsuivsuinaunnluusseinie
wABWLANEINITHAUR KAEITEATBLABIRETEUUNIUALMELR
(335000 wazAny, 2551-2552, Colls J,,1997) Tunisaiuauuas
Jansudledymdmiuasdunsdszmeis Suludedideya
wanesuszneu Wy anuduiiy auaudRiniuedivesans
Usinaesensiwuludauandon feyasumsusziliuasndeie
guam waluladnisauguiidanudululdluniau jUa
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uwsnsEEvRIN BN sEmeieissuneeengdunaden Ay
Toyaiiddyiisududemsiu ioannsanuauuiodnnis
Ihegefiuszdninim mswdsuiawnanaiivasmsunsnsyany
vosansBuvidssmede Tuagiudneamlunsiijiteives
ansBunsdsmeieiuansuaiivsduluiinaisdine (Potential
reactivity) mEgma&mﬁ@uw%'éixmadwﬁmﬁaa@umimmﬁ
(Age of air mass) @5uUNIIsEIEuAazTininananis
Anlelaudasauiedhiiuansnsiu Wesnusenalved
%@Nﬂaﬁa&lu’mLﬁlEJ’Jﬁ‘Uﬂ’]ﬁtﬂa‘lEJULLUaQV]’NLﬂﬁLLaZﬂ’liLLWSI
nszapvesaTBuvEgssmedeluusTmA feugudidouny
AneusududanndeuialdviinisAnvildsuntamiaad
LAZNITUNT NIZANWVDIA1TDUNTY szinedrelusinielag
fingusrasdiiioAnwvingAnssuvesansdunidseinedne

TuussernirwazUszifiunisidasunlamiaaiivaznis
N3¥AYFVOIENTIUNTETELmeeluUIIENIA AIBLUUTIaDY
MIANAAIERS MM5-CAMX lngodeng vfveinsiinugisen
IlapiAaeonBuautluusseIne serineasusenoudunse
sumpdeiululaswussnleduasfituduanuaziinigloloy

Usglovilianadnazlasu ielesdanuiteatunginssuves
asdunsdszmedgluussena wildusglenilunisiiaisan
AuAuwvaanudandnlunsaziui wagsinlinsiuienis

nszaefvesansBuadsemeeludiiui (Spatial distribution)
LavALAN LI UYEdTE e oA uLUataa
(Diumnal variation) sazifuuselviemisauiimiugua
frudanadey Tunisideualuliusznaunisdndulalunis
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OBMISANWLN

Tumsfnwinsdsunamaainaznisuninszaeans
Suv3dszmeielueinie uwdseendu

(1) AnvwndnssuyovansduNses:KevaiuusseNMA
BOWUR

n1sfnwIngAnssuvesansBuvsdseineingluussenie
Beituit Ivinnmafusegaansduridssmedsluenie ey
nsng1ax 2552 313 3 andl loun andnsiaianunimerniea
Audidouariineususudsndey (Winuyuilos) ani
asadaaanIneIntmileslng (Vshadaugnainnysy
U waranilngadnnun weINAR LAY (USHASNIUY)
shedafiusegisenie 24 Halus udwhnsinsesiselndes
Preconcentrator-GC/MS

(2) Anwndnssuyovaisdunseis:nevieluussenMe
Boan

MsAnwINgRnIsNTRIATBUNIIsTedsluuTIEINAT
nan Iinsesiatnensduvidsamedgluennia yne 1 dalus
#reASed lon Molecular Reaction Mass Spectrometer (IMR-
MS) LUUSRITR wazinuietansdunsdsemedieluainie
shedafudegnseimenng 3 Hlus wdwhnsiasgice
|38 Preconcentrator-GC/MS FENINABUNINYIAY 2552
fla funaw 2553 ATaUARUAgHULATHALAY USHNANINTIAIN
AuATEIMARADITL (U3aTiegende) wazuinaaningaia
AMNNBINARLLAS (UShadTuaUL)

(3) Usaiumsivasuiyaomoinbia:msIwsns:Deuooans
dunsgs:reeluonma Taaldiuuthaoomoariamaans

Uszdfiunsiudsuudamiuafinagnsunsnszansed
a159unidssinedrsuaglelyulueinia wanjuvnumIuAs
wazUsuuma lnglduuudnawmendind1ans Meteorological
Model 5-Comprehensive Air Quality Model with Extensions
(MM5-CAMX) tJunuudnassnnueiniAwiia Photochemical
Eulerian Dispersion Model fifnilsfavuiunismaaiivay
W@nd (Chemical and physical process) U99a158UNI T8I
Peluussenia laguszaratiuiuiuiuuitaedenienine
(Meteorological Model; MM5) (Environ, 2010) %'agga‘ﬁﬂwﬁ'ﬂ
wuudtaewmneadamans taun deyagailenineuaztoya
AunmeInasetaluduwnngamumunsuasUuamal
WA, 2552 vesnsuAuAuNaity ldud PM , CO,NO, NO,, SO,
0,, CH_uay NMHC doyaansduvidsvmeinnl 2552 daudeya
Emission inventory ¥asUseinelng ﬁg’m‘ﬂbuﬂaﬁ’ﬁ@ Tunns
Anmniaddigudeyansumunimafivl 2500 grudesa ARVIRO
U 2543 (PCD,2000) wargudeyaves Center of Global and
Regional Environmental Research (CGRER) U84u11InNen&e
IOWA (CGRER (2006, GEIA, 2004) Wagn15Useiiiy mamquﬁuﬁ
4 x 4 prsailaias uenanilumsiieudieunansussdi
AELUUTNAINNANAAIEASAUNANITATI9TA3Y TAvinIg
Wisuiisufunanismsaaansdunddssmeienng 1 2l
Feeet IMR-MS (lon Molecular Reaction-Mass Spectrometer)
UIUandnsiainamnIMeINIARULAS
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ansgouisng Ussinasange Ussinaldwiu 1udu (Seinfeld, rk
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Layer 1 FORM b)

CAMx 5.10 Test Problem — Mech4 CF CB04 v5.10.CENTHAI-BMR.n
a=CAMxv5.10.CENTHAI-EMR . .noMPI1.20090703.avrg.grdo2
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10517
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Layer 1 ALD2 ©)

CAMx 5.10 Test Problem — Mecha CF CB04 v5.10.CENTHAI-BMR.n(
a=CAMx.v5.10.CENTHAI-BMR.noMP1.20090703.avrg.grd02

Layer 1 ISOP d

CAMzx 5.10 Test Problem — Mech4 CF CB04 v5.10.CENTHAI-BMR.n
a=CAMx.v5.10.CENTHAI-BMR.noMPI.20090703.avrg.grd0o2

CAMx 5.10 Test Problem — Mecha CF CB04 v5.10.CENTHAI-BMR.n
a=CAMx.v5.10.CENTHAI-BMR.noMP1.20090703.avrg.grd02
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Layer 1 TOL €) Layer 1 XYL D)

CAMx 5.10 Test Problem — Mech4 CF CB04 v5.10.CENTHAI-BMR.n
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19.742 20
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23

July 3,2009
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mwi 5 Spatial distribution of 484 ozone uaz VOC species {aunsngIax 2552 ay 13a1 14:00 1. a) ozone, b) formaldehyde,

c) acetaldehyde, d) isoprene, e) toluene and f) xylene
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MWA 6 Spatial distribution 483 VOCs species ke Ozone Jufl 17 §uay 2552 &y via1 14.00.

&
Layer 1 O3h Layer 1 FORMh 2
CAkbe5.10 Test Problem — Mechs CF CBOS v5.20.CENTHAI-BMA CAMx 5,10 Test Problem — Mechs CF CBOS v5.20. CENTHAI-BW ﬁ
h=CakvE.20, CENTHAFEMR.NOMP1.2009351 . avrg. grdd2 h=Cbtes 20, CENTHAI-BMA noMPIL.2008351 . avrg.grdo2
12185920 2112 20 C
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0,000 0,000 ‘ ’
1 1
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Min= 0000 at(1,1] Mac= 121,864 at (3.3) Min= 0,000 at (1.1} Max= 42.112 at {3.3) ( )
£} dn —
LH}I'EI' 1 ALD2h Lﬂfﬁ'l‘ 1 ISOPh ® C
CAMx 5.10 Test Problem — Mechd CF CBOS w520, CENTHAI-EMA
CAMz 510 Test Problem = Mechs CF CBOS v5.20.CENTHAIEBM
h=Cikte v, 20, CENTHAI-BMA.noMPIL200935 1 . avrg.grd0E = CANbLYS 20, CENTHAEMR nohP] 2008351 avrg.grdoz G
8827 20 17841120
ran 133 B0B -
4914 89205 O
- ©
@  —
0.000 0,000 B —
1 1 G
December 17,2008 December 17,2009
Min=_0.000 at (1.1, Max-_8.983 at (3.3) Min=_0.000 at(1,1), Max= 161.226 at (3.3) O
[14] i
Layer 1 TOLh Layer 1 XYLh
ChAlb 5,10 Test Problem = Mechd CF CBOS +5.20,CENTHAJ-EM CAMx 5.10 Test Problem — Meché CF CBOS v5.20.CENTHAI-BM
h=Cikbews 20, CENTHAEMA . noMPLZOOS3S1  avrg.grdd Ir=Cahbeys 20, CEMTHALBMA noMPL2003S 1. avrg.grdo2
47,704 20 43222 20
35.778 }A6 m
23.852 216N
11.926 10,805 < >
0.000 j 0.000 j
1 1
1 Fat] 1 23
December 17,2008 _ December 17,2009
Min= 0.000 at (1,11 Max= 25539 at (13.9) M= 0000 at [1,1) Max= #2592 at (13,9)

(118 ppb) (a) ozone (b) formaldehyde (c) acetaldehyde (d) isoprene (e) toluene (f) xylene

SIEOUWAUIDE
AugsvBIa:NnousuMuadioaaout 2553-2555




98 Tnsoms Anumsivaaundaomoindiiamsiwsns:oeuovansdunsss:Kesialuonme

asuwanmsAnuiia:golauoliu:

nNTLUUIIa0mAdaAaas MM5-CAMx Tunis
Uszifiunswisunlasdanan (temporal variation) ¥4
415 Benzenewazfinalolow wuidmwadildiainuuusiasmig
adlnmansuaznailiannnismsaialutisgguuiazguds
dndlngunldululuiamadientu waeanududusglurag
ey Faliiiuin wuusiaemendneand MM5-CAMX
a1u13atu1UsEenAldlun1sUssiun1 TN NIEA8kaTNIS
Wasuwlasmunaveasdunsdsenedisuazlelowlumwn
dlowwaingummumuasuazUsuamald usegalsfiniulunis
Anwnililies 2 @00l uaznan1sU3sUiBy temporal variation
SEMINUUUTIEDINNALIAFEARSAUNANITATIVTAIUUNTIIA)
fANuLANESAUY ﬁy’qﬁmaLﬂuwamzwummﬂgﬂu%;@ Emission
inventory ¥83a158uUNIIsziviedns Feildeyadidn Aedld

v
-
b
-
.~
b
.~
k'
~
Fu

s1uteyaven1auseina a19vzdilivungandmiuien
NIUNNUMILASWALUTIMNS waztaya Diurnal variation &4l
Hoawuieaiu uenanilumsinunidléld CB v mechanism
Faaziiunsiuisenvesansdunddssivednglunguman
wirdu fedulunisiiazusziiunisuns nszansuaznis
Wasuwaswesansdunsdsumedisluussenananiiossny
ogBadfaiing Update gudiosa Emission inventory ¥8sans
dunsdszmedng LLas%’agamimaﬁ]’iﬂLi‘;luma‘%"ﬂ.m Wiothald
TunsinassanIunIsalangg vesansdunidseiedisuaylolsu
uazilominasnislunsdamsuazamuguansduvEdssimede
solUlusunn

NAANSSUUS:MA

Jitelasvevounssqunsumuauuaiy Aliaiy
auLATITRAUMBgNasBuvsdszmeditglueinia a @and
A529TAUAMDINIARULAY WazAanIdu YBVBUNTEAN
nsfinugpamnsaIUAmaLasmThiviesayalAz ARe L
ﬁé’wmammazmﬂiﬁmLﬁ’]’ﬂuﬁwﬁ@u&ﬁ%’aLLaz?]ﬂa‘usuﬁm
danadeslutiiinmafufediseinia uazveveunsyan
wiednady fnanesinius Adhsniuiiegsansdunss
2By W%Jauﬁy’wmauww@m Prof. Neuyen Thi Kim Oanh,
Mr. Didin Agustian Permadi uagunes3d® 1w anan1du
waluladuviaede Alrimueyinnzilunsussianasuuuy
AWM AANAIENT

SILOWUWADUDIVE
fugddaNa:-wnousududoioaaoul 2553-2555



Study on Fate and Distribution of Volatile Organic Compounds in Ambient Air 99

lONENSONDOD

(1]

[10]

[11]

[12]

[13]

255047 119N WNdufie nevUszes 1nd entios wivsa m3md Ay saduns qfse yyiving uas 95y Wels “ansdunidsumedslu
ussemaazamideslasiennzlaniou” nenunamuIdequiideuasiinoususudwanden T 2551-2552 uih 30-41

Colls.J 1997. Towards Better Human Exposure Estimates for Setting Air Quality Standards. Atmospheric Environment. 4253-4254.

ENVIRON. 2010. User’s Guide: Comprehensive Air Quality Model with Extensions (CAMx) Version 5.20. Environ International Corporation.

PCD, (2000). Air Emission Source Database Update and Ambient Air Quality Impact Assessment in Bangkok Metropolitan Region. PCD
03-034. ISBN 974-7879-12-3.

CGRER (2006). Emission Data: 2006 Asia Emissions for INTEX-B. Center for Global and Regional Environmental Research, University of lowa.

GEIA, (2004). Natural Volatile Organic Compound Emissions. Global Emission Inventory Activity.

W. Laowagul and K. Yoshizumi. 2009. Behavior of benzene and 1,3-butadiene concentrations in the urban atmosphere of Tokyo, Japan.
Atmospheric Environment 43 (2009) 2052-2059.

Na, K., Kim, Y.P., Moon, K.C., 2003. Diurnal characteristics of volatile organic compounds in the Seoul atmosphere. Atmospheric
Environment 37, 733-742.

Ho, K.F., Lee, S.C., Guo, H., Tsai,W.Y., 2004. Seasonal and diurnal variations of volatile organic compounds (VOCs) in the atmosphere of
Hong Kong. Science of the Total Environment 322, 155-166.

Zhang B.N. and Kim Oanh N.T. 2002. Photochemical Smog Pollution in the Bangkok Metropolitan Region of Thailand in Relation to 0,
Precursor Concentrations and Meteorological Conditions. Atmospheric Environment 36, 4211-4222.

John H. Seinfeld. Urban Air Pollution: State of the Science. Science, Volume 243, Issue 4892, pp. 745-752, 1989.

Wallace, John M., & Peter Hobbs. Atmospheric Science, an Introductory Survey, Second Edition, Academic Press 2006.

John H. Seinfeld, Spyros N. Pandis. 1998. Atmospheric Chemistry and Physics from Air Pollution to Climate Change.

SIEOUWADUDIVE
fugddaIa:-Nnousuduaioacaout 2553-2555



dhuoMA 18380 1a:ANUdaUaIRouU




NsAnIwans:nUAIUIEaODINNISYENIENIDIDNIOINIAENU
a0ssnuni




MSANBIWANS:NUAIUIGED

VINNISYENENIOID

o d = Y ¢ v d va av A o [ = a LY a o <
FUINUD gnavlIn giia thuanea UITNA  AUNITUUA I3V DONINFITN 21UV AR WU VIDUND NUAT dulan

NMOTMNANU

80SSUN

Thanaphan Suksaard, Sumalee Panmat, Nattapong Chansombat, Virach Auesongtham, Amnuaychai Kongdee,

Yupin Buajanpho, Montri Chunlek

UNAQEIo

Uy

JEUUNSLABULa NN uNaUNE UTRIUTER Y UTIOdERY
Tngsouvinonasu wazsiludgmiabosnuiuinedasu

PIUANYNILFLIINNITVULALAIVDIATBY
JunivinenAgugissugiladansenune

msudlviinsagauazgnds Taswnliuvesdgmuafivmades
Tuewamaziinntunndwaudlasansuassunuiiordudiu
Wty nsvduadugunwAMnaden Thdaduin nisdnw
odestuigmlilhifndsesdundudefinissswnduns
Tnglimudrfgiulssiaunisdaindadiosusnalaeseu
yhemaugssaugll Wlesessumsveneiesyinenaey
Tuowanuas dastumsvenefeadeaduniiudeusuiiuiinieg
fnsvenevinerniaen Fansdevhiadestindndus iy
gsbaiazfoaluniiuuadusdiuidssiiinanmsveemeis
(runways) disduannidin 2 miadi 3 was 4 meds nauduasy
Aunmasndeulneguiidouasiineususudunndeuia
¥saufumihsanuiifdesdnuinansenududessainnns
veremaisionasugssugd Inglidoyannseaunis
WawlAsINsynaNFugIsINniives UsEineniAeuing
Srdn@me) Wunwamdunsfinu deinnsAnnudn T
amﬂmvhaWﬂmmuqaimgﬁ%ﬁﬁmw;ﬁmEJmiLﬁ'mﬁuuas
Suduseseemadaiindu 3 uaz ¢ mdaftesessuglavans
129 §uau Tl .. 2582 szilduun e sgmidivannto

faa Ao = @

nbdfin1sannisnsisuselesdnaung Fetlagtdunansenu

q
v & 1 @

sudeaiiinanmelsasaduidaiulygmey aziuldan
fuiflasunanszuiudsannvhenmasiuunsduduiiud
Ussinvurusunutution (Rufifindos) wassunuuuliunang
(Puiidd) Tutadossungammumuns U 2549 wasdadioss
aunsUsin1s U 2504 uasiliuiiildunansenuanntumnd
Fruaumdiadu 4 el Suansidadoslutiagiududsls]
wangautunsliusylovidfumsgdiuiahmuelndutud
flagendovunuiutiosuasiegendovuuiuiiunats deusiu
ogluuuadudesiildsunanssmuiduiiagiunareuan fadu
Fsmsfinnsunuivlssdadessy ieliasnndasiunisly
Ustleniiauuinalaeseuienaeugassugi Ineiansan
nsliUselomituiifegnamnssunistu gramnssuudiias
WasudheAudn uasiufiunnunanssy annninaglivssled
firudionsegonde wazardunisliusylovififudidnmuld
Auawndu Jadumasnsssindimndieffdnifadens
Wansawfurauey mszdwnnudtdymnisTdusslovdiiau
Tdhfuldiuawuduuasnsign Nagviawnduedeivgusu

a a0 w

& v o o '
waziluiduindeumsugnandifyvessemasaly

o o

AENALY : UawNLEe lduVinssaudes, Wdesniesesdy,
\deegssaugdl

SILOUWADUDIVE
fugddaNa:-wnousududoioaaoul 2553-2555



Abstract

Noise from departure and arrival aircrafts at

Suvarnabhumi airport affect on hearing of the
people around airport. This problem has been more
seriously due to the number of flights and passengers has
increased rapidly. In order to protect the problems would
be occur in the future, the Department of Environmental
Quality Promotion (DEQP) planned to study the noise
pollution from Suvarnabhumi airport in case of expansion of
runways and focused on land use compatibility around the
airport to decelerate the expansion of communities in the
noise impact areas by using Noise mapping. Environmental
Research and Training Centre under DEQP had cooperated
with the relevant agencies studied the noise effect from
expansions of runways of Suvarnabhumi airport based on
the Revised Master Plans of Suvarnabhumi and Donmueang
International airports in the final report on April, 2009 by
Airports of Thailand Public Company Limited. As the result,
the runways of Suvarnabhumi airport will be expanded
to 3rd and 4th runway and handled up to 129 million

passengers a year in 2039. The noise impacts of runway

expansion is also going to increase if there is no appropriate
mitigation. Since there are still some problems at the present
such as the conflict between the noise impact areas and
city plan. The city plan allowed some noise impact areas
to be low and moderate density communities which was
not compatible with airport land use. Therefore, the local
governments that have collaborated with airports to
implement noise compatibility regulations have worked to
encourage, incentivize, or otherwise promote alternative
utility of residential development around airports, such
as industrial parks, logistic area, or retail centers, before
encroachment could occur into noise-affected areas in
order to reduce and prevent the noise problems in the
future. The noise compatibility program should be the
first priority mitigation which can be applied to noise

management of Suvarnabhumi airport.

Keywords : Noise Pollution, Noise Exposure Forecast,

Aircraft Noise, Noise pollution from Suvarnabhumi airport
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Abstract 1. unth

he vibration attenuation characteristic of soil is
Tquite important due to it is a basic information for
calculation of vibration attenuation in soil. And it will also
use for evaluation of the effects from vibration in EIA. The
study covers the areas of Bangkok Metropolitan and suburbs
and some provinces in the lower part of central region. As
the result shows that almost of the measurement points,
the soil sizes were rather small which could pass through
the n0.200 mesh of about 93%. This indicates that the soil
in almost of the measurement points is clay but varies for
the stiffness. The relationship between vibration attenuation
coefficient and the size or stiffness of soil shows a very
small significant (R2 = 0.4). However, the study can calculate
the vibration attenuation to estimate its effects in the point
and beside. The further study should be confirmed the

results of this study to make completion.
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he objectives of this study were to describe
Tspatiat—temporal changes in droughts and floods in
Thailand based on data base analysis, and to identify their
hotspot areas using the Geographic Information System
(GIS). The results revealed that hotspot areas of droughts
and floods and the number of victims at district level during
2005-2007 occurred in all areas of Thailand which varied
greatly over time and space. This was in line with the findings
derived from analysis of Dartmouth Flood Observatory and
EM-DAT data bases, indicating that most of floods each
year occurred during the months of August, September
and October, and major causes of floods were heavy rain
and monsoonal rain. Since the year 2000 to the present,
flood events in Thailand have seemingly increased. Hence,
drought and flood-associated disasters can contribute to
the impacts on social and economic development of the
country and the people’s livelihood. It is expected that
these effects will intensify in the future, due to anthropogenic
enhanced hydrological cycle.

Keywords: Droughts, Flood, Hotspot areas
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Spatial and Temporal Change in droughts and oods in Thailand
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Abstract

The study on eco-hydrological characteristics of the upstream and downstream of the Rajjaprabha, Khundan and Ubonrat

Dams carried out during wet and dry seasons in 2010-2011 revealed that amount rainfall and runoff were basis
hydro-meteorological factors determining the variability and dynamics of these stream ecosystems. One of ecological
impacts from dam construction was that water discharges from the dams lost seasonal reoccurrence signals which then
exerted chain effects on fundamental characteristics of stream ecosystem, life cycles of living organisms as well as fluxes
of sediments and organic matter. From an ecological point of view, water quality, organic matter and nutrients in the
upstream and downstream showed remarkable distinction in different dimensions. On a spatial respect, they reflected
the diversity of running ecosystems in terms of structures and functions of stream, catchment areas and surrounding
forests. While water quality, organic matter and nutrients in the upstream and downstream exhibited seasonally and
interannually in response to the change in physical and hydro-meteorological regimes of stream. The upstream ecosystem
is characterized as the heterotrophic system whereby decomposition by community respiration is a key mechanism to
convert allochthonous organic matter to main energy source for supporting the stream food web. Coarse and Fine Particulate
Organic Matter (CPOM/FPOM) is subsequently decomposed by the primary trophic organisms. As a consequence, C:N:P
ratios of CPOM and FPOM are important for nutrient cycling and indicatives of source, composition and structure of organic
matter entering into stream ecosystem.

Keywords: Stream ecosystem, Eco-hydrology, Allochthonous source
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