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##4172403323 : MAJOR ENVIRONMENTAL SCIENCE

KEYWORD : PM2.5/ ELEMENTAL COMPOSITION
RAPEEPAT KRERKKAIWAL : ELEMENTAL COMPOSITION OF
AIRBORNE FINE PARTICULATE MATTER PM,, IN BANGKOK. THESIS
ADVISOR : ASSIST. PROF. WANIDA JINSART, THESIS COADVISOR :

Dr. SUPAT WANGWONGWATANA.[135] pp. ISBN XXX-XXX-XXX-X.

The small size air borne particulates were sampling by using Dichotomous air
sampler. The level of small size PM2.5 in Bangkok sites,was higher than in control site.
The ratio of PM2.5 to PM10 is more than 50 %. During dry season, the level of
particulates in Dindang , Phayathai and Phuttamonthol Sai 2 were higher than in wet
season. Dindang site represented the roadside atmosphere had average PM2.5, 65.35
+ 18.7 ;,tg/m3 in wet season and 129.56 + 38.9 pg/m3 in dry season. Phayathai site
represented the ambient atmosphere had average PM2.5, 27.71 + 16.95
ug/m3in wet season and 62.63 + 30.3 ug/mBin dry season and Phuttamonthol Sai 2 ,the
control area , had average PM2.5, 14.21 + 1.87 ug/m3 in wet season and 32.40+99 pn
g/m3in dry season. Coefficient of relation between PM2.5 and PM10 was 0.979. The level
of PM10 could reflect the trend of PM2.5 quantity in the atmosphere. The major elements
in PM2.5 were carbon, sulfur, and potassium . PM2.5 to 10 micron consists of ferrous,
silica, and calcium. Quantitative of trace element composition in PM2.5 has Potassium
1.3892 ug/m3 , Zinc 0.4529 p,g/m3 , Manganese 0.1518 ug/m3, Lead 0.0576 ug/m3 and
Copper 0.0095 ug/m3. Roadside atmosphere area has major element composition higher
ambient area and control site respectively. However the variation-of element composition
was not directly related to the loading of particulate level. It could depend on the source

apportionment-and type of pollution rather than the concentration of particulate matters.
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J 3w ' v Aa rd 4 Awv
oG Taonud10819{uAIs  High Volume Air Sampler USNMgUdIAGoIN0INY
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a 4 Y a A v A 4 a 9 3 a
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< a o [
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Absorption Spectroscopy(AAS) W'}Jﬂwhﬁ"lﬁlazﬂummcﬁﬁ YONTL

a J = a 1 A 1 o
pjua lwanwad (2541)  Anwnlsuaduninansenudemsniely Tagiims
[ A <3 1 a 1 a
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18un ywasnsaiviinends nswdlszanduiiug - wszaynsn@d v.aynslsms uag
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Joawaen) aasvy legld High Volume Sampler  10231A121519 10875 Atomic
9
Absorbtion Spectroscopy (AAS) Wi lugasaunsguaz uooniBourile JUFumgung
1 1 (Y} = 9 a [ 1 v d‘d
2 szinganngnanusquazduanedlalunnuina ey dadiuvedunivinag
<] 1 ' 1 1 I3 o’y
@ 10 lueseuludusanfuualdunezanndr 50 woesisuatiulllunneaoni
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HaEWUI ANl dans@  uazmewnad  AMInsedead ludunivina@nndl 10
luasewmnnanludusinalvg  d@asmiiadinsnszonea luduvualvainnni
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duvinannit 10 luaseu

J = o A < '
AT1YB MWL (2539) Anprazeesassdailaiivuiaanndi 2.5 luasou 59
3 @ a <] ~ ] a 9) = 9
weas93nl3annan. uazumialudusuiuassson UsHAIWING taziu
] @ U o 3w 1 <] 1
autha Tndlseliih wiung Saiadnhe Teanudiedeazessassrina@nndi 2.5
lunsoudle5z D Annular Denuder taziusINAI0 Hi-Vol ume Tugasnarsdu (9.00 —
A 1 a [ d' 9 = 1 a 9J
17.00 1.) tagnanay (17.00 — 9.00 1) wulsunagamanihumaganiusnatim
avthe wazgnanAugInIIFNNaIU 1 InonEnavesanmglomeiinaso
MInszaevednradiuia  azessassdarladiulng(92.7%) eglugilveundoe
=~ [ [ a J a <] ~ ]
won TuHoudama(NH,),H(SO,), d@rumsuasigrismamvanuazunamialudusiy
1 a <] { '
Atomic Absorbtion Spectroscopy wuNNUTIMranage 2.24 ppm Lag 3.44 ppm @Y

UYTinauuamia 0.08 ppm uaz 0.18 ppm wmsvuTNaTtuma vazthuauihe
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Tuusnanlulaanaunasduiia

USHNsReuBwARs uF IR (2541) Anpaaiamaniitazuvasuidaves
] 3w I 1 a a
HuazoauvIuaoes(TSP) numoedduusnalsnuogalane Tsdldih vsnw
Aeai 3 USna wazuTnaTuouu 2 uSna wuesnlsznousia luduusnania o
9 v a 4 ] a a a 1 J
laun  USwnamsveuswgegaluduvsnasuouy 2 vina wunhesdlsznousiglu
Auninua q 1dun msveusaugegaluduninasuouu 150 - 153 mg/egm daudu
vinunedd ey Isemngelangiidfunalodifosiulszinm 90 mg/gm 1S
pgiliflougegausunoas13 80,400 - 107,000 [Lg/gm 5098311 IaunduTuaU 68,300 -
a = 1 a a U Y S A Y 2 v
75,800 Ug/gm  Usmnawnadenludusuouu tazsusnuneaialilsmugalnamesi
A a = J a
AB 160,000 — 220,000 Wg/gm  Uswalasdengegaluduuinulsngilane 431
a =T a a <3
Ke/gm YFmnamewainilinageganinalsingilare 1,060 Wg/gm  suauvan
IS a 1 1 a a U 9 A A
uAgagaUsulsIngilany 157,000 Legem diuAusuauutazusnuneasallse
Tndifoarualszanal 30,000 — 40,000 Llg/em Ysummaznagagausnm 15anqelans 4,480
Leg/gm 59909nu5nusNanulszna 300 Hegem Usmauamilagaganinm s
I 1 a a 1 1 Y A (A
agelane 6,060 Uggm sodasnududuusnasvauutazidunnmsneasne Nilsuw
Indfieany 700 — 1,000 Pg/em TwunaGonluduusnasvouy wazuinunoadiad
Ysmnalndifeanualszana 16,000 - 20,000 Le/em Usnmaanmluduusnasuouunas

noadegalndifeeiuszanm 200,000 Heem  WSmadamlesgagausnuTseluih

U3zu8 30,000 Hg/gm
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a A <3 1 . ! .
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< 1 1 4 ) 1
MINUDINADLHDINADA 24 FI W9 2 $29I1AD
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a ' 4 a
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a d o a a
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3.3 50aien ¥ IunISINY

=5 n’: =1
TunmsdnuInsail e

¥
@

it d  ar 1 1 o t g/
’Jﬁﬂ151ﬂ'lJ‘Fl’]ﬂfJ7Qﬂuﬁ$@ﬂiﬁlﬁ1ﬁlﬁﬂﬂﬂ 1 10 vll]ﬂ‘if’)ﬂ‘ﬂ']ﬂ

& ' 3 ¥
Dichotomous Air Sampler mﬂﬁ]u?ﬁﬂuﬁ{liﬂﬂmu?ﬁiiaq;!uﬁﬁﬂﬂqaﬂﬂllﬁlﬁu 2 FNYUNA

AoeyMAIUNYILCoarse particle) W3oHuazanINluIABY 119 2.5-10 Tunsou uaz

U =1 1 et =1 T ar
aynndIuAzdA(Fine particle) WisHuRTivwANNT 2.5 Tuaseou lasedonam

HANANYBIBASINTS IaveseIMAdludIfasuny e (S1wazdea luuni 2 Hade 2.3.4)

] ] k-
TacAnyaizitavdauseneniid g ueDichotomous Air Sampler U7 3.5 1 Hudsdelulil

3.3.1 aausznoundAigues Dichotomous Air Sampler

Aerosol Inlet fueufisuemadailsznsudoduazesmpuinaihgszun
nnmifuemrzgnasl#lvaneg acceleration jet Y89 impactor liiBaninusadsy
spsoymavuialugndl 10 lussendmnndvhldduvinalugindr 10
Tunsougnusnsenlalag impactor dunzoasiifivinainndl 10 Tunseuss
QAAIANG virtual impactor (11 3.6)
Virtual impactor BMUSHafifamssauonuinavojunzess  Tasiunzess
vinadnnd 10 Tuaseu sy vent twbe 2911JguTIn virtual impactor 39
aunsouonguazesseeniiuiuazeswnano ez vinansidon (U 3.7)
ySna Virtual Impactor Sims [uavseInimaziwneen fuazessvinanziden
tulngjer lnamunszuaemeiiinnuagend uarlilnansgnizaimnsos
FlAfufuazeoswuinazidua(Fine particle filte  unziilpsdaousudoni
wnadeymed U ueziinsud 1y virtual impactor receiver tube
iaz anosgnszamninsesiihfuiuayesswiiany1u(Coarse particle filter)
Filter Holder ﬁ‘]uu?nmﬁijuﬂmm?fwumﬁsaﬁsﬁ uazvIanuIUanazy lay
1NITATH NIBITITY

Flow control module #1384A7UA8ATINS Inavesenie Fsdsadiunsos

U538 Filter holder
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0.0167 m*/min

. -{]' m:f'h}

N I ._{J;

>2.5m 0 10 gm

I-". ~ 0.1m/b
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Sample air
. - from acrosol inlet

Iniet tube

Virtual-impactof
nozuzle

W ot 100 ;'—s‘“ .‘ . ﬁ@ﬂmlﬂﬂﬂf
ol P receivc;' tube

> - Fine particles

. Siz3) o particle filer

7 . (87 mm diameter)
_ 0.9 m*/h
To fiow i-m;:tml ;'_ma-dulc
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3.3.2 mamudedguazessunannd 10 luaseulay Dichotomous Air Sampler
¥ e & ar [
Yo ivualumanuAle6s
£ = - u’: . . o 11 Y ¥ A m
- Usunszaand Dichotomous Air Sampler maqagmamnﬂu'lu 2719113 MIDEINA
vvinalngediooiiga 2 wns
¥
- muthwesenfdinlet Tube) Mmsagiannfiudulszina 2-7 was
- ABmIUUEATINTS IMavD 8109 (Air Flow Rate) Iintiinasana
A 4 e 5 g A & A 1w @ .
- ASANIMSAUA8019AUAT 098U 1WA MU IUBIBINIA(AIr Tnlet)
¥ : ¥ A A A g
ZABIH NVINTIUTIOINIAYONUNT DINODY BTI19NOU 4 1UAT
'y
- lina5AAR3 Dichotomous Air Sampler Ina@nvtlasenTsvioszinsoina

013510715 IMavodRotameter

1. 8A5115 11afl Coarse Rotameter :CQa
Aosdinn 1.67 AATa0NIN + 10%
2. 8as1s Imofi Total Rotameter “TQa
foslidn 167 Basdoui + 10%
giasali ¥ lumsiiudaedg
1. Dichotomous Air Sampler
2. NTEAINNTBITHA Teflon membrane Filter $112% 2 1ty
3. aaulansTaTENIBe
4, 'd‘lﬂﬁ‘u(‘rwezcrs)
5. Oring
z =4 ot L
IUABUNIIIAIUNAIBYIY
& ﬂ’ =) o ;.!
1. thaszamwnses lgannudulusdinmeduiu 24 42 Tue
lJ 5
2. Fuhwilhnszamnsesneunsiiuiiedie(Tareweight)
@
fuiinA i Inin(Tareweight) 8913 Data Sheet

HINTZAIHNTBN 1T 1UARY lansLa 18NS 8(Petri Dish)

-V S

a2 Y T q’.‘ ar 1
Tufindeyase lilflawueduldnszamnses

Fe

THANTZATHNTOY
- amuRfuAle9
- Su pamiPudleia

-
- mTnNIZATENIBINBUMSRUAI01S
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A B |
B RRREY & \ -

917 3.8 ATaiuFIatinggu Dichotomous Air Sampler

(N) UFIALLAS (@) uTmwln (M) LTNEUNNINUNAFEIAD



U7 3.9 wamannalfiufnagna PM 2.5:10 uaz PM 2.5 Tnenszaisnses

1114 filter holder ARelLATaY Dichotomous Air Smapler
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'DICHOTOMOUS SAMPLER

Site fin 1N Sample No.
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Operater PCD Teflon ID
- Fine : g5

- Coarse ° %5%

Start Date
Start Time
Finish Date

Finish Time

Elapsed Time

COARSE

Final

Rotameter Indication _ v—-—‘gfz = "
(L/min) = Jj_a_l_a v 1.¢73 1.670

=L £ \'/ ™

Vacuum Indication

ol ————\" 19}

(Kpa) A

1i’
Start Volume 0377 °

F‘“‘%ﬁmmmi

av 206

QW’]@\‘] ﬂ’iﬁlLﬂJW]’J‘VI R

iﬂ'ﬁ 3.10 Dichotomous sampler field sheet




38

»
FUABUNITHURIDYI

1. msdSudisuaaugnAss(Calibration) lunmseua18as1ns naves
mmmmmﬁim Dichotomous Air Sampler (N1ANUIN )

2. Whnszansesnenvinaduldnsratnsealaely Tweezers Auoonudsldaslu
O ring 1IN O ring JdumisfianTEATHATBA(Eilter holder) Tuindas
Dichotomous Air Sampler

3. Alacdadlinieviaedion 5 nAdiunsguinies

4, Fwmmsduiaeis 24 2T UAESATINTG IMavse MK (Flow rate) 84
Total Rotameter A0'119 167 A3#03117 1402 Coarse Rotameter #0137 1.67 An3
AU

5. BIMATMIIIABTAS 9 Y84 Flow Control Module #1A3171%inas]u Data Sheet fia
droduluzui 3.10

6. ThNITATYNIBILOAINIASEY Ay O ring texidthnfufylundyldaszaunses

ar o o :ia: 2 e 1
7. duAndud naznmifuganniuilods



3.4 mydnnelamimiin (Gravimetric analysis)
msTnsizilaoimiin HuSiaionlFumsiannnavesnssannsesluiies
Uianis Tﬂuvzﬁmﬁﬁ'mummmaqn%mnms%’mfmﬁmmnsmmnsmﬁammz
wf":’aﬂ15;31.151’3351aﬁ’wm?m%’u{':m’a’n'luﬁmizﬁmuauqmmgﬁ;mzﬂ':xma‘;uf"fuﬁﬂf
FEmamilSinuduazessdsaiinrlSuanmaoumslfnuvsnszamnssuiiunm
24 dalus Wiidmefid@iawamanasulifu+s %) Taoldanusudauingiian
35U 20 % B9 40 % EIwAMAIREEY + 5%) uazgANgEnTEHIN 15 B
wadoa e 30 senwaidon  @anmaiamion’hifiu + 3 swnwaidua ) tioaa
Pinawsunmiigngadulasmsisensuiiorainld uoaranlfinumsgamoves
mmwiiafinzarnld uazmsﬁﬂfuﬁ"luﬂlsﬁmuﬁﬁsmmmzﬁqaﬁaﬁm%’uﬂm';'qtf".
MINNTLATUNTO
gunsel
1. wiesdaimin METTLER UMTS fiftoatl§iidosnesiamsganinenme
uoded nINAYLRNNaNY
2. ﬂssﬁwﬂsﬂaﬁaﬁuﬁmﬁuﬁ%ns::a‘mnsaaﬁzﬁuﬂwmﬁaznﬁuﬁ(ﬁm filter)
LozATEATENTBITURUENYANEI(Coarse filter)
3. 1hafu
4. qaile
SINSYNTY
ihnszamnsesiizernlifisoodnga ﬁ?’hlﬁ'u'lﬁmméu‘lué'm%ﬂmﬁﬁ'ﬁﬁﬁﬂ'r
19a(Siliga Gel) uﬂqa;jﬁmfugﬁmm%’u il 24 21w udniundon
Yvinitiven

FEmsinsieilSinash

wiwnnsinualed1afulue1nada0ia504 Dichotomous Air Sampler 1182

o lﬂ' o r ] O’I T 3 - o

1. hnszaTuasa i Idnudeoii 2 whangaanudubusdinmes lasaruau
3 ] LA =y d’ = 3 T =1 ar
Taamea q Taun WSinmanudu gungil savszoznm Widhusu@ody
ABuNIINUA619
" & d o o w4 4 & a o a8 F

2. MINSFUIIMINATZATHNTBINAINNALAIBIN  AI0A S DeFuRIT U1
WInAOUMSIA RIS
ar = .’ ar ar o wr ' . .

3. TunnMEANAIININUAI9613(Final weight) 8913 Data Sheet

»
4. fmnenimingy
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MsAIMIMNHT Y
e L e =Y 1 . R
MITATHINAIUUNY uﬁ!uﬁxﬂﬂdiﬂﬂlﬂﬁﬂﬂlﬂﬂﬂﬁﬂﬂ'ﬁFJHDiChO[Ol‘ﬂDUS Air Sampler
' ¥
1 aefuadnsingg lvayeseinid f1uIuaIn1s IvavesniafuazeeddIunoTLLaL
" ' =4 ' = 1 1 = 3 1 a
Huazessdiuazivua laomnAungse NI 19e Rotameter 193 13 luasuusn(nouny

ar u ar 1 o =3 af 1
AI8419) NUATRotameter HAIDINMALAIVEN

I[=(TSForCSP+IF)/2

Tagfl 1 = AURBOVD Rotameter
TSP,CSP = Rotameter 494 total W3 coarse e 35uaY (Total or
Coarse Rotameter Set Point)
IF = Rotametery4 total 1132 coarse HAWIAIES I AUNMIIHY

#20974 (Indicated Final total or coarse rotameter

response, arbitrary units)

T i T
sha i 189 T e umtevesdasims Tnavesmsifuduovessinannuuasgu

o
2BV HIADLIBIAAIH

TQ, or CQ, = 1/m[ I(T Pa‘)m —b]

[ ] b
e TQ,CQ, - funfedanins Tvavesmsifudusaufianum uazfu

yumnonyluanzinas g lanasosio;dasaoui

I = FURAOUDS Rotameter; arbitrary unit
e AunfegangioImalu TN uAae0 A0 3N
P, = sunasanynadummel v ot19,mmie
150 kPa
m - AFUYBINT IHTINN TS IR BL(Calibration)
b = woAtvesnTs S ufsun I uR T ey

YUIARZBUA azHuYINANeY
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2. msfuanfsna yazenwuIRmNNI1 10 Junsey (PM-10)

¥
y o = @ o
SADIANTUIU Tﬁ81%‘!??]iﬁiﬁﬂ‘iﬂTﬁ‘iﬂ1ﬂ?ﬁﬂ&ﬁﬂﬂ!k§')$-&ﬂ1uﬂm H']ﬂ’ﬂuﬁfﬂ;l"u‘llﬂﬁ

¥
NMNYNA
V = (TQ)t
A s T [ =
1) \ = Wuasomaaloin luntiolSnasnnsgng m’
b Ed
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Aunes | du 1/6/42 1.9532 0.1049 0.4807 0.0056 0.0666
19/6/42 1.8572 0.1177 0.971 0.0073 0.099
1/7/42 1.9516 0.0742 0.3593 0.0013 0.0568
13/7/42 2.5572 0.0393 0.0302 0.0058 0.0597
24/10/42 2.527 0.0776 0.2684 0.0051 0.0599
27/10/42 3.034 0.1148 0.1296 0.0136 0.1457
ke | 221142 2.0222 0.1101 0.784 0.0159 03176
5/12/42 1.3757 0.0237 0.5294 0.0067 - 0.2698
22/12/42 1.8529 0.0628 0.963 0.0143 0.3157
24/12/42 2.9225 0.1038 1.0088 0.0223 0.3637
27/12/42 3.0044 0.1384 1.202 0.029 0.3649
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wgnln| su 1/6/42 0.7755 0.0748 0.5318 0.0101 03575
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27/10/42 0.6757 0.021 0.1014 0.001 0.1754
ndy | 2v11/42 1.1201 0.0391 0.2709 0.0018 0.1324
17/11/42 1.4856 0.0771 0.7206 0.023 0.2814
2/12/42 1.2293 0.0816 12689 0.0329 0.046
N5 Huy 3/7/43 0.2448 0.0288 0.0658 0.0027 0.0129
PUNLYG! 6/7/43 0.4027 0.0165 0.0544 0.0011 0.0001
8/7/43 03711 0.0136 0.164 0.0014 0.0012
uds 4/1/43 1.5117 0.0162 03514 0.0039 0.0223
7/1/43 0.4595 0.0526 02091 0.0043 | 02649
9/1/43 0.6013 | 00153 0.096 0.0024 0.0408
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STATION DATE TYPE WEIGTH Ps T t conc
(mg) (mmHg) (c) (min) (ug/std m3)

Dindang 20/05/42 PM2.5 0.727 755.0 26.7 1321 58.6983
PM2.5-10 0.712 755.0 26.7 1321 45.8248
PM10 1.439 755.0 26.7 1321 104.5231

26/05/42 PM2.5 0.55 756.0 31.2 1440 41.9619
PM2.5-10 1.267 756.0 31.2 1440 82.4576
PM10 1.817 756.0 31.2 1440 124.4194

01/06/42 PM2.5 1.105 758.0 324 1440 71.3971
PM2.5-10 0.236 758.0 32.4 1440 17.3300

PM10 1.341 758.0 32.4 1440 88.7271

07/06/42 PM2.5 0.741 755.0 31.8 1440 54.4854
PM2.5-10 0.87 755.0 31.8 1440 52.2104
PM10 1.611 755.0 31.8 1440 106.6957

13/06/42 PM2.5 0.433 759.0 31.9 1440 31.7815
PM2.5-10 0.866 759.0 31.9 1440 54.1190

PM10 1.299 759.0 31.9 1440 85.9005

19/06/42 PM2.5 1.023 756.0 31.1 1440 75.0616
PM2:5-10 0.967 756.0 31.1 1440 56.5022
PM10 1.99 756.0 31.1 1440 131.5638

25/06/42 PM2.5 0.7315 757.0 33.0 1440 53.4159

PM2.5-10 0.1865 757.0 33.0 1440 7.0271

PM10 0.918 757.0 33.0 1440 60.4431

01/07/42 PM2.5 0.7725 753.0 36.2 1440 55.9329
PM2.5-10 0.6075 753.0 36.2 1440 34.3017

PM10 1.38 753.0 36.2 1440 90.2346

07/07/42 PM2.5 0.9065 757.0 325 1440 66.5763
PM2.5-10 0.563 757.0 325 1440 30.6736

PM10 1.4695 757.0 325 1440 97.2500

13/07/42 PM2.5 0.801 755.0 324 1440 58.8940
PM2.5-10 0.681 755.0 32.4 1440 39.3234

PM10 1.482 755.0 32.4 1440 98.2174




STATION DATE TYPE WEIGHT Ps T t conc
(mg) (mmHg) (c) (min) (ug/std m3)

Dindang 21/10/42 PM2.5 1.340 754.0 32.0 1440 100.5069
PM2.5-10 0.900 754.0 32.0 1440 50.5856
PM10 2.240 754.0 32.0 1440 151.0926

24/10/42 PM2.5 0.800 754.0 32.0 1440 58.8218
PM2.5-10 0.630 754.0 32.0 1440 35.9220

PM10 1.430 754.0 32.0 1440 94.7438

27/10/42 PM2.5 1.100 758.0 31.0 1440 81.3426
PM2.5-10 0.940 758.0 31.0 1440 54.4573
PM10 2.040 758.0 31.0 1440 135.7999

30/10/42 PM2.5 1.330 758.0 31.0 1440 98.3506
PM2.5-10 0.770 758.0 31.0 1440 41.4434
PM10 2.100 758.0 31.0 1440 139.7940

11/11/42 PM2.5 1.000 759.0 324 1440 72.8581
PM2.5-10 0.570 759.0 324 1440 30.2820

PM10 1.570 759.0 32.4 1440 103.1401

17/11/42 PM2.5 1.450 759.0 324 1440 105.6443
PM2.5-10 1.060 759.0 32.4 1440 59.2485

PM10 2.510 759.0 324 1440 164.8928
22/11/42 PM2.5 1.650 759.0 28.5 1440 120.6430
PM2.5-10 1.060 759.0 28.5 1440 57.8505
PM10 2.710 759.0 28.5 1440 178.4934
02/12/42 PM2.5 1.500 760.0 28 1440 111.3506
PM2.5-10 0.960 760.0 28 1440 52.8792

PM10 2.460 760.0 28 1440 164.2298

05/12/42 PM2.5 1.210 760.0 28.5 1440 88.1241
PM2.5-10 0.820 760.0 28.5 1440 45.0999
PM10 2.030 760.0 28.5 1440 133.2240

08/12/42 PM2.5 1.410 762.0 26.2 1440 102.5111
PM2.5-10 0.940 762.0 26.2 1440 51.3968
PM10 2.350 762.0 26.2 1440 153.9079
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STATION DATE TYPE WEIGHT Ps T t conc

(mg) (mmHg) (c) (min) (ug/std m3)

Dindang 22/12/42 PM2.5 1.330 762 23.4 1440 100.6127

PM2.5-10 1.070 762 23.4 1440 61.6315

PM10 2.400 762 23.4 1440 162.2441

23/12/42 PM2.5 1.670 763 21.5 1379 125.4379

PM2.5-10 1.080 763 21.5 1379 60.6248

PM10 2.750 763 21.5 1379 186.0627

24/12/42 PM2.5 1.850 763 21 1325 145.9457

PM2.5-10 1.150 763 21 1325 66.8946

PM10 3.000 763 21 1325 212.8403

25/12/42 PM2.5 1.910 763 20.6 1440 131.8459

PM2.5-10 1.190 763 20.6 1440 61.7163

PM10 3.100 763 20.6 1440 193.5621

26/12/42 PM2.5 1.000 760 24.6 1440 70.8118

PM2.5-10 0.620 760 24.6 1440 32.6865

PM10 1.620 760 24.6 1440 103.4983

27/12/42 PM2.5 2.570 760 26.9 1440 185.0248

PM2.5-10 1.560 760 26.9 1440 83.7228

PM10 4.130 760 26.9 1440 268.7476

29/12/42 PM2.5 2.520 760 23.1 1440 190.2363

PM2.5-10 1.580 760 23.1 1440 87.1492

PM10 4.100 760 23.1 1440 277.3855

30/12/42 PM2.5 2.890 758 24.4 1440 209.7028

PM2.5-10 1.560 758 24.4 1440 80.7678

PM10 4.450 758 24.4 1440 290.4705

31/12/42 PM2.5 1.790 759 29.4 1440 127.7037

PM2.5-10 0.960 759 29.4 1440 49.4802

PM10 2.750 759 29.4 1440 177.1839

01/01/43 PM2.5 1.700 758 34.1 1440 127.8310

PM2.5-10 1.070 758 34.1 1440 59.1545

PM10 2.770 758 34.1 1440 186.9855
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STATION DATE TYPE WEIGTH Ps T t conc
(mg) (mmHg) (c) (min) (ug/std m3)

Phayathai 20/05/42 PM2.5 0.225 755 26.7 1440 18.8982

PM2.5-10 0.825 755 26.7 1440 59.2002

PM10 1.050 755 26.7 1440 78.0984

26/05/42 PM2.5 0.400 756 31.2 1440 38.3703

PM2.5-10 0.070 756 31.2 1440 0.9496

PM10 0.470 756 31.2 1440 39.3199

01/06/42 PM2.5 0.272 758 324 1440 20.0739

PM2.5-10 0.163 758 324 1440 8.7771

PM10 0.435 758 324 1440 28.8511

07/06/42 PM2.5 0.224 755 31.8 1440 16.5206

PM2.5-10 0.032 755 31.8 1440 0.4501

PM10 0.256 755 31.8 1440 16.9707

13/06/42 PM2.5 0.236 759 31.9 1440 17.1091

PM2.5-10 0.070 759 31.9 1440 2.8601

PM10 0.306 759 31.9 1440 19.9692

19/06/42 PM2.5 0.335 756 31.1 1440 23.1709

PM2.5-10 0.195 756 31.1 1440 10.6065

PM10 0.530 756 31.1 1440 33.7774

25/06/42 PM2.5 0.261 757 33 1440 19.6772

PM2.5-10 0.112 757 33 1440 9.9203

PM10 0.373 757 33 1440 29.5975

01/07/42 PM2.5 0.335 753 36.2 1440 24.8791

PM2.5-10 0.282 753 36.2 1440 16.3351

PM10 0.617 753 36.2 1440 41.2143

07/07/42 PM2.5 0.194 757 32.5 1440 14.0601

PM2.5-10 0.180 757 32,5 1440 10.3698

PM10 0.374 757 325 1440 24.4299

13/07/42 PM2.5 0.777 758.625 29.93 1320 66.1132

PM2.5-10 0.288 758.625 29.93 1320 16.2225

PM10 1.065 758.625 29.93 1320 82.3356
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STATION DATE TYPE WEIGTH Ps T t conc

(mg) (mmHg) (c) (min) (ug/std m3)

Phayathai 21/10/42 PM2.5 0.400 754.0 32.0 1440 28.6334

PM2.5-10 0.390 754.0 32.0 1440 22.3532

PM10 0.790 754.0 32.0 1440 50.9867

24/10/42 PM2.5 0.192 754.0 32.0 1440 13.6936

PM2.5-10 0.166 754.0 32.0 1440 10.2937

PM10 0.358 754.0 32.0 1440 23.9873

27/10/42 PM2.5 0.323 758.0 31.0 1440 22.2090

PM2.5-10 0.202 758.0 31.0 1440 13.7466

PM10 0.525 758.0 31.0 1440 35.9556

30/10/42 PM2.5 0.371 758.0 31.0 1440 25.1543

PM2.5-10 0.198 758.0 31.0 1440 11.4630

PM10 0.569 758.0 31.0 1440 36.6173

11/11/42 PM2.5 0.910 759.0 324 1440 67.0470

PM2.5-10 0.420 759.0 32.4 1440 21.1066

PM10 1.330 759.0 324 1440 88.1537

17/11/1999 PM2.5 0.710 759.0 324 1440 52.4535

PM2.5-10 0.630 759.0 324 1440 36.3630

PM10 1.340 759.0 324 1440 88.8165

22/11/42 PM2.5 0.480 759.0 28.5 1440 35.1168

PM2.5-10 0.390 759.0 28.5 1440 22.1815

PM10 0.870 759.0 28.5 1440 57.2984

29/11/42 PM2.5 0.370 758.0 31.6 1440 23.2316

PM2.5-10 0.210 758.0 31.6 1440 15.7651

PM10 0.580 758.0 31.6 1440 38.9967

02/12/42 PM2.5 0.660 760 28 1440 47.4326

PM2.5-10 0.650 760 28 1440 37.4575

PM10 1.310 760 28 1440 84.8901

19/01/42 PM2.5 1.699 759.4 30.3 1330 139.7198

PM2.5-10 1.658 759.4 30.3 1330 96.7761

PM10 3.357 759.4 30.3 1330 236.4959
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STATION DATE TYPE WEIGTH Ps T t conc

(mg) (mmHg) (c) (min) (ug/std m3)

Phayathai 20/01/42 PM2.5 1.522 759.6 30.6 1380 83.4795

PM2.5-10 1.209 759.6 30.6 1380 509173

PM10 2.731 759.6 30.6 1380 134.3968

21/01/42 PM2.5 1.233 759.3 29.6 1375 104.7698

PM2.5-10 1.195 759.3 29.6 1375 70.7889

PM10 2.428 759.3 29.6 1375 175.5588

22/01/42 PM2.5 1.977 757.5 30.9 2820 90.7964

PM2.5-10 1.866 757.5 30.9 2820 56.5658

PM10 3.843 757.5 30.9 2820 147.3622

24/01/42 PM2.5 1.335 756.9 30.7 2840 65.9278

PM2.5-10 1.046 756.9 30.7 2840 31.2813

PM10 2.381 756.9 30.7 2840 97.2091

15/03/43 PM2.5 0.638 756.8 34.2 1440 48.0233

PM2.5-10 0.435 756.8 342 1440 244821

PM10 1.073 756.8 342 1440 72.5054

16/03/43 PM2.5 0.637 755.8 345 1440 46.4747

PM2.5-10 0.486 755.8 34.5 1440 27.4243

PM10 1.123 755.8 34.5 1440 73.8990

20/03/43 PM2.5 0.521 756.75 34.2 1442 38.4991

PM2.5-10 0.685 756.75 34.2 1442 41.7600

PM10 1.206 756.75 34.2 1442 80.2591

21/03/43 PM2.5 0.457 757.15 34.45 1440 33.3663

PM2.5-10 0.326 757.15 34.45 1440 18.1133

PM10 0.783 757.15 34.45 1440 51.4796

22/03/43 PM2.5 1.843 757.47 32.67 2880 66.9620

PM2.5-10 1.232 757.47 32.67 2880 33.8106

PM10 3.075 757.47 32.67 2880 100.7726

29/03/43 PM2.5 1.464 755.17 28.8 2882 52.8970

PM2.5-10 0.992 755.17 28.8 2882 27.1469

PM10 2.456 755.17 28.8 2882 80.0439

95



STATION DATE TYPE WEIGHT Ps T t conc

(mg) (mmHg) (c) (min) (ug/std. m3)

Phutamontol [ 04/01/43 PM2.5 0.40 757.95 26.00 1410 29.3980

Sai 2 PM2.5-10 0.28 757.95 26.00 1410 16.4639

PM10 0.68 757.95 26.00 1410 45.8619

05/01/43 PM2.5 0.67 758.05 26.00 1440 49.0390

PM2.5-10 0.43 758.05 26.00 1440 23.1625

PM10 1.10 758.05 26.00 1440 72.2014

07/01/43 PM2.5 0.45 758.60 26.20 1440 32.8101

PM2.5-10 0.40 758.60 26.20 1440 22.9622

PM10 0.85 758.60 26.00 1440 55.7723

08/01/43 PM2.5 0.37 758.65 26.25 1440 27.4410

PM2.5-10 0.30 758.65 26.25 1440 17.1999

PM10 0.67 758.65 26.25 1440 44.6409

09/01/43 PM2.5 0.32 758.60 26.30 1440 23.3197

PM2.5-10 0.32 758.60 26.30 1440 18.6941

PM10 0.64 758.60 26.30 1440 42.0138

03/07/43 PM2.5 0.15 752.40 26.00 1440 13.6235

PM2.5-10 0.07 752.40 26.00 1440 7.1662

PM10 0.22 752.40 26.00 1440 20.7897

05/07/43 PM2.5 0.15 752.60 27.60 1320 13.7930

PM2.5-10 0.07 752.60 27.60 1320 6.4484

PM10 0.22 752.60 27.60 1320 20.2414

06/07/43 PM2.5 0.14 755.10 26.80 1320 12.5174

PM2.5-10 0.05 755.10 26.80 1320 4.8047

PM10 0.19 755.10 26.80 1320 17.3221

07/07/43 PM2.5 0.15 755.30 26.90 1320 13.6555

PM2.5-10 0.09 755.30 26.90 1320 9.1659

PM10 0.24 755.30 26.90 1320 22.8114

08/07/43 PM2.5 0.17 753.70 26.80 1320 17.4356

PM2.5-10 0.18 753.70 26.80 1320 11.5413

PM10 0.35 753.70 26.80 1320 28.9769
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Wi | <25 | 2510 | <10 %<2.5/10i%2.5-10/10 TR | <25 | 2510 | <10 | %<2.5/10 [%2.5-10/10
17/11/42 105.64 | 59.25 164.89iL64.0670T35.9330 20/5/42 | 58.69 | 45.82 |104.52| 56.1519 | 43.8385
20/11/42| 120.64 | 57.85 | 17849 67,5892 ; 324108 | 26/5/42 | 41.96 | 82.46 | 124.42| 33.7245 | 66.2755
2/12/42 | 11135 | 52.88 | 164.23 | 67.8013 | 321987 | 1/6/42 | 7139 | 1733 | 88.73 | 80.4576 | 19.5312
s/12/42 | 88.124 | 451 13322 661492 | 338538 | 7/6/42 | 5448 | 5221 | 1067 | 51.0590 | 489316
8/12/42 | 10251 | 51.4 |153.91/ 66.6039 | 33.3961 | 13/6/42 | 31.78 | 54.12 | 859 | 36.9965 | 63.0035
22/12/421 100.61 | 61.63 |162.22| 62.0207 | 37.9916 | 19/6/42 | 75.06 56.5 [131.56| 57.0538 | 42.9462
23/12/421 125.44 | 60.63 | 186.06| 67.4191 | 32.5863 | 25/6/42 | 53.41 7.03 60.44 | 88.3686 | 11.6314
24/12/421 145.95 | 669 |212.84 68.5726! 31.4321 1/7/42 55.93 343 90.23 | 61.9860 | 38.0140
25/12/42 1 131.85 | 61.72 |193.56 | 68.1184 31.88&8 7/7/42 66.57 30.67 | 97.25 | 68.4524 | 31.5373
26/12/42| 70.812 | 32.69 | 103.5 | 68.4174 | 31.5845 | 13/7/42 | 58.98 3932 | 98.22 | 60.0489 | 40.0326
27/12/42 185.02 | 83.72 |268.75| 68.8447 | 31.1516 |21/10/42| 100.51 = 50.59 |151.09| 66.5233 | 33.4834
29/12/42) 190.24 | 87.15 |277.39| 68.5821 | 31.4179 |24/10/42| 58.82 | 35.92 | 94.74 | 62.0857 | 37.9143
30/12/42| 209.7 | 80.77.1290.47 721933 | 27.8067 (27/10/42} 8134 | “54.46 | 1358 | 59.8969 | 40.1031
31/12/42| 127.7 | 49.48 |177.18 | 72.0736 | 27.9264 |30/10/42| 98.35 | 41.44 | 139.79| 70.3555 | 29.6445
1/1/43 | 127.83 71 59.16"186.99 | 68.3619 31.6381 | 11/11/42| 72:86 | 3028 103.14| 70.6418 | 29.3582
AGIEA | 209.7 | 87.15 1290.47| 72.1933 | 37.9916 \Agaga| 100.51 | 82.46 |151.09| 665233 | 66.2755
ﬂ'W‘];"IfIﬂ 70.81 | 32.69 | 103.5 | 62.0207 | 27.8067 ?‘h@%ﬁ‘]"ﬂ 31.78 7.03 60.44 | 52.5811 11.6314
‘ﬂl"lma'ﬂ 129.56 | 60.687|190.25| 67.7876 | 32.2143 ‘f’hma'fl 65.342 | 42.163 | 107.5 | 61.5868 | 38.4163
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fui 25 | 2511 | <10 | %<2.510 |%25-10/10| il <25 2.5-11 <10 %2.5/10
17/11/42| 52.45 |36.363| 88.82 | 59.0520 | 40.9401 | 20/5/42 | 18.9 59.2 78.1 | 24.1997
22/11/42| 35.12 |122.182| 57.3 | 61.2914 | 38.7120 |26/5/42 | 3837 | 0.95 | 39.32 | 97.5839
29/11/42| 33.27 |22.448| 55.72 | 59.7093 | 40.2872 | 1/6/42 | 20.07 | 8.78 | 28.85 | 69.5667
2/12/42 | 47.73 |37.458 | 84.89 | 56.2257 | 44.1253 | 7/6/42 | 16.52 | 045 16.97 | 97.3483
19/1/42 | 139.7 |96.776 . 236.5 | 59.0698 | 40.9201 | 13/6/42 | 17.11 | 2.86 19.97 | 85.6785
20/1/42 | 83.48 50917 | 1344 | 62.1131 | 37.8847 |19/6/42 23.18 10.61 33.78 | 68.6205
21/1/42 | 104.77|70.789 | 175.56 | 59.6776 | 40.3218 | 25/6/42 | 19.68 9.92 29.6 66.4865
22/1/42 | 90.8 |56.566 | 147.36 | 61.6178 | 38.3863 | 1/7/42 | 24.88 16.34 41.21 60.3737
24/1/42 | 65.93 |31.281 97;1_ 67.82&2 32.1788 | 7/7/42 14.06 10.37 2443 | 57.5522
15/3/43 | 48.02 |24.482 72.5—1- 66.22;3 33.7636 | 13/7/42 | 66.11 16.22 82.34 | 80.2890
16/3/43 | 46.48 |27.424 g9 62.8958 | 37.1096 [21/10/42| 28.63 | 2235 | 50.99 | 56.1483
20/3/43 | 38.5 | 41.76 | 8026 | 47.9691 | 52.0309 |24/10/42| 13.69 | 10.29 | 23.99 | 57.0654
21/3/43 | 33.37 |18.113 | 51.48 | 64.8213 | 35.1845 27/10/42) 22.21 | 13.75 | 35.96 | 61.7631
22/3/43 | 66.96 |33.811 | 100.77 | 66.4483 | 33.5526 |30/10/42| 25.15 | 1146 | 36.62 | 68.6783
29/3/43 | 52.9 |27.147| 80.04 | 66.0920 | 33.9168 |11/11/42| 67.05 | 21.11 | 88.15 | 76.0635
i"hq&fm 139.72] 96.78 | 236.5 | 67.8222 | 52.0309 ﬂﬁi;ﬁ’c!ﬂ 67.05 59.2 88.15 | 97.3483
ﬂ'”léimm 33.27 | 18.11 | 5148 | 47.9691 | 32.1788 ﬂ'”ligi"lfm 13.69 0.45 16.97 | 24.1997
Aunde |62.63339.834| 10245 | 614021 | 351522 | Aupde | 27.707 | 14311 | 42.019 68494513
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4/1/43 | 29.4 | 16.46 | 45.86 | 64.1082 | 35.8918 | 3/7/43 | 13.62 | 7.17 | 20.79 | 65.5123 | 34.4877

5/1/43 | 49.04 | 23.16 | 72.2 | 67.9224 | 32.0776 | 5/7/43 | 13.79 | 6.45 | 20.24 | 68.1324 | 31.8676

7/1/43 | 32.81 | 22.96 | 55.77 | 58.8309 | 41.1691 | 6/7/43 | 12.52 | 4.8 | 17.32 |72.2864 | 27.7136

8/1/43 | 27.44 | 17.2 | 44.64 | 61.4695 | 38.5305 | 7/7/43 | 13.66 | 9.17 | 22.82 | 59.8598 | 40.1840

9/1/43 | 23.32 | 18.69 | 42.01 555106 | 44.4894 | 8/7/43 | 17.44 | 11.54 | 28.98 | 60.1794 | 39.8206

i"hi;’(ﬂfjﬂ 49.04 | 23.16 | 72.2 | 67.9224 | 44.4894 ﬂ'ﬁl\if‘m 17.44 | 11.54 | 28.98 | 72.2864 | 40.184

Mga | 23.32 | 16.46 | 42.01 | 555106 | 32.0776 |fwenga | 12.52 | 4.8 | 17.32|59.8598 | 27.7136

ANNDAY | 32.402|19.697 |52.098 | 61.5683 | 384317 | ANUNAY | 14.206 | 7.826 | 22.03 | 65.1940 | 34.81471
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Model Summary®

Std. Error
Adjusted of the
Model R R Square | R Square Estimate
1 .979° .958 .957 | 9.491455
a. Predictors: (Constant), PM10
b. Dependent Variable: PM2.5
ANOVAP
Sum of Mean
Model Squares df Square F Sig.
1 Regression 139014.7 1 | 139014.7 | 1543.104 .0002
Residual 6125.965 68 90.088
Total 145140.7 69
a. Predictors: (Constant), PM10
b. Dependent Variable: PM2.5
Coefficients?
Standardi
zed
Unstandardized Coefficien
Coefficients ts
Model B Std. Error Beta t Sig.
1 (Constant) -2.873 2.055 -1.398 167
PM10 .673 .017 .979 39.282 .000

a. Dependent Variable: PM2.5
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ANOVA
WEIGHT
Sum of Mean
| Squares df Square F Sig.
Between Groups [60755.307 2 |(30377.654 24,119 .000
Within Groups 84385.393 67 | 1259.483
Total 145140.7 69
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Independent Samples Test

101

Levene's Test for
Equality of Variances

t-test for Equality of Means

95% Confidence
Interval of the
Sig. Mean Std. Error Difference
F Sig. t df (2-tailed) | Difference | Difference | Lower Upper

WEIGHT Equal variance 3.882 .054 5.348 58 .000 52.281827 | 9.776261 [2.712513 [1.851140

assumed

Equal variance

not assumed 5.348 50.942 .000 52.281827 | 9.776261 [2.654618 [1.909035
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Independent Samples Test

Levene's Test for
Equality of Variances

t-test for Equality of Means

95% Confidence
Interval of the
Sig. Mean | Std. Error Difference
F Sig. t df (2-tailed) | Difference | Difference | Lower Upper
WEIGHT Esq:jr;g'ances 8.867 005 | 5185 38 (00000752 |74.148077 |14.300743 }5.197737 |103.0984
Equal variances
e 8.327 | 37.163 | .00000 |74.148077 | 8.904868 $6.107770 )2.188383
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Independent Samples Test

102

Levene's Test for
Equality of Variances

t-test for Equality of Means
95% Confidence
Interval of the
Sig. Mean Std. Error Difference
F Sig. t df (2-tailed) | Difference | Difference Lower Upper
WEIGHT  Equal variances | 5 4qq 028 2.233 38 032 | 21.866250 | 9.793406 | 2.040535 [{41.69196:
assumed
Equal variances
not assumed 3.307 36.793 .002 | 21.866250 6.612160 | 8.466200 [35.26630C
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Paired Samples Test A
Paired Differences
95% Confidence
Interval of the
Std. Std. Error Difference Sig.
Mean Deviation Mean Lower Upper t df (2-tailed)
Pair1 WET - DRY| -64.2197 [35.236937 | 9.098138 | -83.7333 | -44.7061 -7.059 14 .0000C6
Paired Samples Test B
Paired Differences
95% Confidence
Interval of the
Std. Std. Error Difference Sig.
Mean Deviation Mean Lower Upper t df (2-tailed)
Pair1  WET - DRY| -34.9254 |38.047879 | 9.823920 | -55.9956 | -13.8552 -3.555 14 .003
Paired Samples Test C
Paired Differences
95% Confidence
Interval of the
Std. Std. Error Difference Sig.
Mean Deviation Mean Lower Upper t df (2-tailed)
Pair1  WET - DRY| -18.1956 |10.865315 | 4.859116 | -31.6866 |-4.704490 -3.745 4 .020
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7.msSsuievanududulnmadeiluduuinadnn 2.5 Tunsou

D& A
Tunmaznunnm

Multiple Comparisons

Dependent Variable: K

Scheffe
95% Confidence
Mean Interval
Difference Lower Upper
() SITE (J) SITE (I-J) Std. Error Sig. Bound Bound
1.00 2.00 1.578611* | .335967 .000399 .702153 | 2.455069
3.00 1.934950* | .380951 .000157 941140 | 2.928760
2.00 1.00 -1.578611* | .335967 .000399 | -2.455069 | -.702153
3.00 .356339 401557 .679 | -.691229 | 1.403907
3.00 1.00 -1.934950* | .380951 .000157 | -2.928760 | -.941140
2.00 -.356339 401557 .679 | -1.403907 .691229

*. The mean difference is significant at the .05 level.

8.

D& A
Tunmaznunann

Multiple Comparisons

Dependent Variable: PB

~ ~ v v ) Y & 1
ﬂ1§HJﬁﬂu!ﬂﬂﬂﬂ31N!mumuﬂgﬂ'ﬂuﬁiumu‘]ﬂ!ﬁﬂﬂg'l 2.5 l’lﬂJﬂﬁf’)H

Scheffe
95% Confidence
Mean Interval
Difference Lower Upper
() SITE (J) SITE (1-J) Std. Error Sig. Bound Bound
1.00 2.00 3.789E-02 | 1.65E-02 .091 -5.1E-03 | 8.08E-02
3.00 6.824E-02* | 1.87E-02 .005 | 1.96E-02 .116932
2.00 1.00 -3.79E-02 | 1.65E-02 .091 -8.1E-02 | 5.06E-03
3.00 3.036E-02 | 1.97E-02 .321 -2.1E-02 | 8.17E-02
3.00 1.00 -6.82E-02* | 1.87E-02 .005 | -.116932 -2.0E-02
2.00 -3.04E-02 | 1.97E-02 .321 -8.2E-02 | 2.10E-02

*. The mean difference is significant at the .05 level.
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9. msnfSeuiavanudndudanzduduvinadnn 2.5 Tuasou

P& A
Tunaaznunfnu

Multiple Comparisons

Dependent Variable: ZN

Scheffe
95% Confidence
Mean Interval
Difference Lower Upper
() SITE (J) SITE (I-J) Std. Error Sig. Bound Bound
1.00 2.00 .243367 .172766 .385 -.207338 .694072
3.00 .539583* .195898 .037 2.85E-02 1.050635
2.00 1.00 -.243367 172766 .385 -.694072 .207338
3.00 .296217 .206495 .373 -.242479 .834912
3.00 1.00 -.539583* .195898 .037 | -1.050635 -2.9E-02
2.00 -.296217 .206495 B3 -.834912 242479

*. The mean difference is significant at the .05 level.

10.

=) = o \ < '
m‘snJﬁﬂumsmﬂ:nmmmummm‘lm!uwmmnm1 2.5 “lllﬂiﬂu

V& A
lumaznunfne

Multiple Comparisons

Dependent Variable: CU

Scheffe
95% Confidence
Mean Interval
Difference Lower Upper
() SITE (J) SITE (1-J) Std. Error Sig. Bound Bound
1.00 2.00 3.222E-03 | 4.23E-03 .750 -7.8E-03 | 1.42E-02
3.00 1.093E-02 | 4.79E-03 .095 -1.6E-03 | 2.34E-02
2.00 1.00 -3.22E-03 | 4.23E-03 .750 -1.4E-02 | 7.80E-03
3.00 7.711E-03 | 5.05E-03 .329 -5.5E-03 | 2.09E-02
3.00 1.00 -1.09E-02 | 4.79E-03 .095 -2.3E-02 | 1.57E-03
2.00 -7.71E-03 | 5.05E-03 .329 -2.1E-02 | 5.46E-03
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1. mefSeuisuanadndusemialuduvinadnna 2.5 lunsou

DA A
Tunaaznunanunlag

Multiple Comparisons

Dependent Variable: WEIGHT

105

Scheffe
95% Confidence
Mean Interval
Difference Lower Upper
() SITE (J) SITE (I-J) Std. Error Sig. Bound Bound
1 2 -4.08E-02 5.77E-02 .781 -.191409 .109848
3 152575 6.55E-02 .086 -1.8E-02 .323372
2 1 4.078E-02 5.77E-02 .781 -.109848 .191409
8 .193356* | 6.90E-02 .034 1.33E-02 373392
3 1 -.152575 6.55E-02 .086 -.323372 1.82E-02
2 -.193356* | 6.90E-02 .034 -.373392 -1.3E-02

*. The mean difference is significant at the .05 level.

LA (Y] d
2. anudussziduvinadnnd 2.5 luaseunvesniszneuves

5193 HAM 9
Q

Correlations

PM2.5 K PB ZN CcU MN
PM2.5 Pearson Correlation 1.000 618 442 .076 .099 -.165
Sig. (2-tailed) . .001 .021 .705 .622 411
N 27 27 27 27 27 27
K Pearson Correlation 6184 1.000 .637* .628* .638* 227
Sig. (2-tailed) .001 ! .000 .000 .000 255
N 27 27 27 27 27 27
PB Pearson Correlation 442* 6374 1.000 .505*" .578* .391*
Sig. (2-tailed) .021 .000 . .007 .002 .044
N 27 27 27 27 27 27
ZN Pearson Correlation .076 .628* .505** 1.000 .892*4 449*
Sig. (2-tailed) .705 .000 .007 . .000 .019
N 27 27 27 27 27 27
Cu Pearson Correlation .099 638 578" .892*4 1.000 429*
Sig. (2-tailed) .622 .000 .002 .000 . .0253
N 27 27 27 27 27 27
MN Pearson Correlation -.165 227 .391* 449* 429* 1.000
Sig. (2-tailed) 411 255 044 019 026 )
N 27 27 27 27 27 27

**. Correlation is significant at the 0.01 level (2-tailed).

*. Correlation is significant at the 0.05 level (2-tailed).
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MANHIN 3

d a =)
wavsnlsznous T aTana

A y 9 ~ s s ~ ' < 1
AT NN 4. 1 ANUUNUVUIRGY !Lﬁzlﬂ@ﬁLG])'HWII'ENIWLLﬂﬁLGﬁEINGluI?J'L!"UHW@Lﬁﬂﬂ’N 2.5 lliJﬂ‘ifJu

aowd | gama | fufifudied | mneavdaeis |PM2.5wan aw. | K@an/aua) (%K upm2.5
AULAY W 1/6/99 638 71.4 2.0222 2.83
19/6/99 732 75.06 5.3437 7.12
1/7/99 740 55.93 2.9225 523
13/7/99 748 58.89 3.0044 5.10
24/10/99 796 58.82 1.8529 3.15
27/10/99 800 81.34 13757 1.69
Annde 66.91 2.7536 4.19
1 22/11/99 816 120.64 1.9532 1.62
5/12/99 830 88.12 1.8572 2.11
22/12/99 851 100.61 1.9516 1.94
24/12/99 855 145.95 2.5572 1.75
27/12/99 861 185.02 2.527 1.37
29/12/99 863 190.24 3.034 1.59
Aunae 138.43 23134 1.73
wanln A 1/6/99 722 20.07 0.7755 3.86
19/6/99 730 23.17 0.4425 1.91
1/7/99 738 24.88 1.0268 4.13
13/7/99 628 66.11 1.3547 2.05
24/10/99 794 13.69 0.4835 3.53
27/10/99 798 2221 0.6757 3.04
Aunde 28.36 0.7931 3.09
1A 22/11/99 814 35.12 1.1201 3.19
17/11/99 811 5245 1.4856 2.83
2/12/99 822 47.43 1.2293 2.59
Anae 45 1.2783 2.87
wnsuuma|  du 3/7/00 1 13.62 0.2448 1.80
6/7/00 5 12.52 0.4027 3.22
8/7/00 9 17.44 0.3711 2.13
Aunge 14.53 0.3395 2.38
IGE 4/1/00 837 29.4 1.5117 5.14
7/1/00 841 32.81 0.4595 1.40
9/1/00 845 23.32 0.6013 2.58
Aunge 2851 0.8575 3.04




107

A Yy 9 = s s o ' 3 '
ATTNN 3.2 ANWUNVUIRGY Llﬁglﬂ@ilcﬁuﬁﬂl’ﬂ\i@]%ﬂ'ﬂuFJH"UL!W‘ILaﬂﬂ’N 2.5 lliJﬂi'é)u

aodi | gama | fufifudied | wneaudaeis |PM2.5wan./awa. | Pb@an./aw.u) [%PbluPM2.5
AULAY W 1/6/99 638 71.4 0.1101 0.15
19/6/99 732 75.06 0.1038 0.14
1/7/99 740 55.93 0.1376 0.25
13/7/99 748 58.89 0.1384 0.24
24/10/99 796 58.82 0.0628 0.11
27/10/99 800 81.34 0.0237 0.03
Ande 66.91 0.0961 0.15
1 22/11/99 816 120.64 0.0742 0.06
5/12/99 830 88.12 0.0393 0.04
22/12/99 851 100.61 0.1177 0.12
24/12/99 855 145.95 0.1148 0.08
27/12/99 861 185.02 0.1049 0.06
29/12/99 863 190.24 0.0776 0.04
Aunge 138.43 0.0881 0.07
wanln A 1/6/99 722 20.07 0.0748 0.37
19/6/99 730 23.17 0.005 0.02
1/7/99 738 24.88 0.15 0.60
13/7/99 628 66.11 0.0338 0.05
24/10/99 794 13.69 0.0053 0.04
27/10/99 798 2221 0.021 0.09
Aunae 28.36 0.048 0.20
IGE 22/11/99 814 35.12 0.0391 0.11
17/11/99 811 5245 0.0771 0.15
2/12/99 822 4743 0.0816 0.17
Aunge 45 0.0659 0.14
Wnsuama | oru 3/7/00 1 13.62 0.0288 0.21
6/7/00 5 12.52 0.0165 0.13
8/7/00 9 17.44 0.0136 0.08
Aunde 14.53 0.0196 0.14
IGE 4/1/00 837 29.4 0.0162 0.06
7/1/00 841 32.81 0.0526 0.16
9/1/00 845 23.32 0.0153 0.07
Aunge 2851 0.0280 0.10
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A Yy 9 ~ s s o a ' 3 '
ANTNNN 3. 3 ﬂ’ﬂiJLelliJGUumﬁEJLla$L‘]Jf]5!%u@lﬂl@ﬂﬁﬂﬂ$ﬁﬁluﬂu‘ﬂu1ﬂ!ﬁﬂﬂ'ﬂ 2.5 lliJﬂi@u

aod | gama | fufifudesn | wneaudaeis |PM2.5wan.aww. [Zwan.awm) [%znlupM2.5
AULAY W 1/6/99 638 71.4 0.963 1.35
19/6/99 732 75.06 1.63 2.17
1/7/99 740 55.93 1.202 2.15
13/7/99 748 58.89 1.0088 1.71
24/10/99 796 58.82 0.5294 0.90
27/10/99 800 81.34 0.784 0.96
Ande 66.91 10195 1.5411
1 22/11/99 816 120.64 0.971 0.80
5/12/99 830 88.12 0.4807 0.55
22/12/99 851 100.61 0.3593 0.36
24/12/99 855 145.95 0.2684 0.18
27/12/99 861 185.02 0.1296 0.07
29/12/99 863 190.24 0.0302 0.02
Aunge 138.43 0.3285 0.2989
wanln A 1/6/99 722 20.07 0.5318 2.65
19/6/99 730 23.17 0.3687 1.59
1/7/99 738 24.88 0.3571 1.44
13/7/99 628 66.11 0.4392 0.66
24/10/99 794 13.69 0.0184 0.13
27/10/99 798 2221 0.1014 0.46
Aunde 28.36 0.3028 1.1553
IGE 22/11/99 814 35.12 0.2709 0.77
17/11/99 811 5245 0.7206 1.37
2/12/99 822 4743 1.2689 2.68
Aunge 45 0.7535 1.6068
Wnsuama | oru 3/7/00 1 13.62 0.0658 0.48
6/7/00 5 12.52 0.0544 0.43
8/7/00 9 17.44 0.164 0.94
Aunge 14.53 0.0947 0.6200
IGE 4/1/00 837 29.4 0.3514 1.20
7/1/00 841 32.81 0.2091 0.64
9/1/00 845 23.32 0.096 0.41
Aunge 2851 0.2188 0.7500
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A5197 9. 4 mmvﬁu%’umﬁﬂuamﬂaﬁmuﬁmawmu@ﬂuQumuwmﬁmh 2.5 lunsou
aowdi | ggma | Sufifuded | ninemudaess |PM2.sman .| cu@nnaua) |%Culupmz:s
AULAY W 1/6/99 638 71.4 0.0143 0.02

19/6/99 732 75.06 0.0359 0.05

1/7/99 740 55.93 0.0223 0.04

13/7/99 748 58.89 0.029 0.05

24/10/99 796 58.82 0.0159 0.03

27/10/99 800 81.34 0.0067 0.01

Ande 66.91 0.0207 0.03

1 22/11/99 816 120.64 0.0136 0.01
5/12/99 830 88.12 0.0013 0.00

22/12/99 851 100.61 0.0056 0.01

24/12/99 855 145.95 0.0051 0.00

27/12/99 861 185.02 0.0058 0.00

29/12/99 863 190.24 0.0073 0.00

Aunge 138.43 0.0065 0.0048

wanln flu 1/6/99 722 20.07 0.0101 0.05
19/6/99 730 23.17 0.0058 0.03

1/7/99 738 24.88 0.0085 0.03

13/7/99 628 66.11 0.0091 0.01

24/10/99 794 13.69 0.0009 0.01

27/10/99 798 2221 0.001 0.00

Aunae 28.36 0.0059 0.02

1 22/11/99 814 35.12 0.0018 0.01
17/11/99 811 5245 0.023 0.04

2/12/99 822 4743 0.0329 0.07

Aunge 45 0.0192 0.04

Wnsuama | oru 3/7/00 1 13.62 0.0027 0.02
6/7/00 5 12.52 0.0011 0.01

8/7/00 9 17.44 0.0014 0.01

Aunde 14.53 0.0017 0.01

IGE 4/1/00 837 29.4 0.0039 0.01
7/1/00 841 32.81 0.0043 0.01

9/1/00 845 23.32 0.0024 0.01

Aunge 2851 0.0035 0.01
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a5 anududumis nazwesisudvewmamilaluduvainnd 2.5 luaseu

aodi | gama | fufifudesn | wneaudaeis [PM2.5wAn./aww. | Ma@an./aua) %MalupM2.5

AuLAY bl 1/6/99 688 71.4 0.3637 0.51

19/6/99 732 75.06 0.3157 0.42

1/7/99 740 55.93 0.3649 0.65

13/7/99 748 58.89 0.3959 0.67

24/10/99 796 58.82 0.3176 0.54

27/10/99 800 81.34 0.2698 0.33

indy 66.91 0.3379 0.5211

1A 22/11/99 816 120.64 0.0597 0.05

5/12/99 830 88.12 0.1457 0.17

22/12/99 851 100.61 0.0666 0.07

24/12/99 855 145.95 0.0568 0.04

27/12/99 861 185.02 0.0599 0.03

29/12/99 863 190.24 0.099 0.05

Ande 138.43 0.0813 0.0674

wanln flu 1/6/99 722 20.07 03575 1.78

19/6/99 730 23.17 0.3976 1.72

1/7/99 738 24.88 0.425 1.71

13/7/99 628 66.11 0.31 0.47

24/10/99 794 13.69 0.1282 0.94

27/10/99 798 2221 0.1754 0.79

Ainae 28.36 0.2990 1.2334

1as 22/11/99 814 35.12 0.1324 0.38

17/11/99 811 5245 0.2814 0.54

2/12/99 822 47.43 0.046 0.10

Aunde 45 0.1533 0.3368

wnsuama |y 3/7/00 1 13.62 0.0129 0.09

6/7/00 5 12.52 0.0001 0.00

8/7/00 9 17.44 0.0012 0.01

Aunde 14.53 0.0047 0.0341

1A 4/1/00 837 29.4 0.0223 0.08

7/1/00 841 32.81 0.2649 0.81

9/1/00 845 23.32 0.0408 0.17

Aunay 28.51 0.0346 0.1419




MANHIN D

NWliﬁ1uﬂmﬂ1W®1ﬂ1ﬂﬂl®Qﬂ§$lﬂﬂﬂ'ﬁ 9

AMINTFIU
Uszmea as
TSP (WAN./a1.4.) PM10(uAN./QU.N.) | PM2.5(UAN./QU.N.) 1IN0
1. @an wﬂ 260 (24 ¥u.) 15024 %¥1.) 65(24 ¥u.) Geometric mean
751 7)) 50(1 1) 15(1 %))
2. ey 115(24 ¥1.) Arithmetric mean value
50 (6 1ADU)
3. UI1%Q 150(24 %11.) High — volume Air
60(1 ?J) Sampler
4. 1w 100024 %31.)
Filtration collection
Light scattering method
5. U 50024 %) B-ray attenuation method
150(1 ?J) Quartry Piezoeletric
6. oulatigey 260(24 ¥.) Crystal Method
7. WALy 260(24 %11.) 150(24 %3.) Gravimeter
90(1 7)) 50(1 1)) AS 27243
8. wn&In 275(24 %14.)
High — volume Air
9. Waltlud 250(24 %11.) Sampler
10. danlils 260(24 %11.)
75(1 1) Gravimetric method
11 ¢3n 300(24 %) High — volume Air
150(1 T]) Sampler
12 'lne 330(24 ¥4.) 12024 ¥1.) Gravimetric-High volume
100(1 1) 50(17))
ﬁiﬂ ;. NTNAUINY NITNTNAIFITUGV .2541

US.EPA.www.epa.gov/airs/criteria.html.




MANUHIN N

ﬂ]iﬂ%ﬂ!ﬁﬂﬂﬂ?]ﬂgﬂﬁlﬂﬂlﬂﬁ Dichotomous Air Sampler

nageuszuuMss lnaneumsUSunaunugndaa(Pre-Calibration Leak Test)

o
VUADU

[ 4
asunszAIYNI099UD4 Total 1AL Coarse
a Y d’ d’ o 3
e Inlet 1A AATOUNONATOUNITNINIUVYDY Rotameter 1T
9 uiA A 1
9a1/a1e Inlet Tube AIBANDIWIATOULAAIA Total Pressure gaga (Uszunal 23
in.Hg)
1la power ﬁuﬁﬂf’hijﬂ’q aa41u Calibration Data Sheet
4
FUNADATINITAAAIVDIA Vacuum Gauge N0
Tagszyumssalua (Leak) 8131399117 TVacuum Pressure Gauge 161 23 in.Hg
W3 wINNAN uazasaanadlang 0 in.He Melunat 60 3ui uaasiszuy
o =
MINIUA
MMIATINTOVILVUMITNIIUUOS Pump
6.1 (1)@ Inlet Tube tazilla Power 3100351013 Iaveso1manei
6.2 1/51 Total Rotameter Control Valve 11J# 90 %v84 Rotameter Scale
Y
6.3 duna Total Vacuum Gauge WADIBIUAIADE ) aUU D01 53UUMIRINT

=
U89 Pump @

M31/51N8Y Total Rotameter

1.

Ma991AN15N1 Pre-Calibration Lﬁ?ﬂ??uué’aﬁ%’mﬂ?ﬂnqﬂﬂmﬂumﬁ Calibration
aagl .

Ala Inlet Y99 Transfer Standard IWdufiao e tazlyd Outlet Y04 Transfer
Standard @911 Inlet YOS Dichotomous Sampler

Wansoshauedindes s mﬁvﬂumﬁdum%ﬂ'aﬂﬂazﬂﬂaﬁaﬁajmmafimﬁuﬁ
?Jﬂ’nﬁ”)ﬂl’t]ﬁ Coarse Rotameter Taiin

U5y DWﬁOﬂQUﬂN Total Rotameter Y5218 90% VD9 Rotameter Scale
ﬁuﬁﬂﬁwi@'lmfaﬂu Calibration Data Sheet

6.1 Ambient Temperature (T,) , K

6.2 Ambient Barometric Pressure (P,) , mmHg

6.3 Transfer Standard Response (T ), volt, Timing , etc.

6.4 Sampler Total Rotameter Indication (I) , arbitrary unit



9.

113

Y
o [ @ I
MU 6 9nAT9 1Asn1315U Rotameter Scale 111 75 , 60 .40 1ag 20 % U943
Rotameter Scale 1AgaA1d1NgAAI508 1139 10 % V04 16.7 an3/11%
Auaaziufn Rotameter Actual Correction (IC) dsuaaNi1AM IS uew

Q

9
anugndeslunaazasy

12
gﬂi IC =1 (Ta/Pa)
o IC = Rotameter Actual Correction
I = Rotameter response , arbitrary units
T, = Ambient Tamperature , K
P~ = Ambient Barometric Pressure , mmHg

a

Awaar TQ, luwihe Lmin luugazgaiimsdsuiisunnugndelaggn

Transfer Standard Curve w%‘@ﬁmammﬂﬁumi

g3 TQ, = TQ,, (T,/P,)(760/298)

4 @ { { o S o [
Lﬁ@ TQ, = @ﬁﬁ']ﬂ']inlﬂﬁ‘llﬂQE]Wﬂ']ﬁﬁﬁﬂW?gﬁV]']ﬂ'lﬁlﬂUﬁ'J@ﬂ'N

TQ. = 893115 111ave901M AN EPA Reference Conditions

T, = Ambient Temperature , K
P, = Ambient Barometric Pressure , mmHg
760 = EPA Reference Ambient Barometric Pressure , mmHg

298 = EPA Referemce Ambient Temperature , K

ﬂﬁﬂ%’mﬁﬂumm@ﬂgfm Coarse Rotameter

1.

1gn  Fine-Flow Vacuum Line 1ai¢ Cap Fine Flow Outlet Port 20N1NNU (@Tﬂ?jﬂ
V)
a A o 1 Y ~ 1 A o 4 Qa: [l g A
Lﬂﬂlﬂi@\?‘ﬂ%‘ﬂuﬂm\iuﬂﬂ 5 uTﬂL‘lJuﬂﬁQulﬂi’é)flTﬂﬁllﬂﬂ’ﬂﬁ’)ﬂ\iﬁ'@\‘lﬂﬂNL@m%
[ 4
ﬂi‘U’ﬂa’Jﬂ’J‘UﬂM Total Rotameter 1553181 90 % Yo IRotameter Scale
[ 4
ﬂi‘U’Jm’Jﬂ’J‘UﬂM Coarse Rotameter 1551188 90 % U0 Rotameter Scale
Y
Juiinaee 11/Haalu Calibration Data Sheet
5.1 Ambient Temperature(T,) , K

5.2 Ambient Barometric Pressure (P,) ,mmHg
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5.3 Transfer Standard Response (T)) ,volt, Timing , etc.
5.4 Sampler Total Rotameter Indication (I) , arbitrary unit

6. Hunude 5 3nnsa Tasnsilsy Rotameter Scale 11y 75 , 60,40 1A 20 % VD3
Rotameter Scale Taumidiiganiseg1uaag + 10 % o4 1.67 ansand

7. fuImLeziuiin Rotameter Actual Correction (IC) d1wsuganiimsUsuiion

9
anugndeslunaazasy

IC=1(T,/P)"

ans

Lﬁ’é) IC = Rotameter Actual Correction
I = Rotameter response , arbitrary units
T, = Ambient Temperature , K
P~ = Ambient Barometric Pressure , mmHg

8. M CQ, lunie dnsaniluuaazganiimslsuieuanugnaslasgain

Transfer Standard Curve ﬂ%ﬁ)ﬁWU’JmiﬂﬂﬁuﬂTﬁ

CQ, = CQ,,(Ta/Pa)(760/298)

gns
lilo cQ, = das1ms lnaveseimaiannsiimmsiiudeds
O 5@i1mﬁ"lwammmmﬁﬁ EPA Reference Conditions
T, = Ambient Temperature , K
P, ©= Ambient Barometric Pressuec , mmHg
760 = EPA Reference Ambient Barometric Pressure , mmHg

298 = EPA Reference Ambient Temperature , K

Calibration Relationships ~ #a491nMsUsUisuaugnAsaudl 1A plot vu

A Y
n3l udnlfriamduaoudaae lii

1.

Plot A1 Total Flow IC 11 Blank Graph (140U y) U8 Transfer Standard Flowrate Qa (LN
x) Tagiims Plot Naviua 5 9@ gitui1dnsWuaga r (Correlation Coefficient) > 0.99

A
o 9 [ A4 [y Pl
ludo 1 8nase uald Coarse Flow IC Tuunu yiuniu szl Q,

AU Dichot Actual Flowrate Q) N
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TQ, 350 CQ, = 1/m [AI(T,/P,)""]-b

A1UIUAT ms LA bs

bs

S

= Total Flow Rate Actual , L/min

= Coarse Flow Rate Actual , L/min

= Slope of the total or Coarse Rotameter Calibration
Relationship

= Average Total or Coarse Rotameter Response , arbitrary unit

= Average Ambient Temperature for the Run Day, K

= Average Ambient Barometric pressure for the run Day
,mmHg

= Intercept of the total or coarse Rotameter Calibration

Relationship
ms = m/[T/P]"
bs = b/iT/P]"

= Seasonally Adjusted Total or Coarse Rotameter Calibration

Slope

= Slope of the Sampler’s Total or Coarse Rotameter Calibration
Relationship

= _Seasonally Adjusted Total or Coarse Rotameter Calibration

intercept

= Intercept of the Sampler’ s Total or Coarse Rotameter
Calibration Relationship

= Seasonal Average Ambient Temperature , K

= Seasonal Average Ambient Barometric pressure , mmHg
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9 ]
Rotameter N4004 ﬁ"ll!’)ﬂléj@ﬁ"lﬂﬁulﬁaallfN’é]"lﬂWf'ﬂﬁf]GlGlg)'}sluﬂﬁﬁi?ﬁ]

aou
A
TSQ, 1159 CSQ, = (AI - bs)/ms
o TSQ, = Sampler’s Seasonally Adjusted Total Flowrate , L/min
CSQ, = Sampler’s Seasonally Adjusted Coarse Flowrate, L/min
Al = Average Total or Coarse Rotameter Response
Bs = Seasonally Adfusted Total or Coarse Calibration Intercept
Ms = Seasonally Adjusted Total or Coarse Rotameter Calibration Slope
Gdlxﬁ o
Danen
Chos i
Tmm::r —

1 J @
sUn  wamimsaeglnsaimslsuifieunugnAvIves Dichotomous Air Sampler

@7UTotal Flow Rotameter
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Calibration
Adaptiva b

Davica

Coarse Fiow

Disconnect 8.53 mm
{3/8 In.}) O.D. Tubing
and Install Swagelok
Cap

Particulate Fittar = .
installed on 9.53 @ ('
& Tabing .
.D. Tubi :
ng Coarse = Tatal
Flow B H Flaw
Hotameter £ El  Rotameter
L)

1 4 [
s waasmsaeglnseinslsuiieunwgnABIUea Dichotomous Air Sampler

@71 Coarse Flow Rotameter

Rotameter Set Point Adjustment

Y
1. ﬁmamuazﬁuﬁﬂ%’ayaaﬂu Calibration Data Sheet W14 Total (@ Coarse

Rotameters Seasonally Adjusted Set Point Flowrate (TSFR, CSFR)

TSFR = 16.7 (P /P )(T,/T)

CSFR = 1.67 (P /P )(T./T,)

1o TSFR = Total Rotameter Seasonally Adjusted Set Point Flowrate ,L/min

CSFR = Coarse Rotameter Seasonally Adjusted Set Point Flowrate, L/min

16.7 = Dichot Design Total Flowrate , L/min
1.67 = Dichot Design Coarse Flowrate , L/min
P ,P, = Seasonally Average and Actual Ambient Barometer Pressure at the

Monetioring Site ,mmHg
T, T, = Actual Ambient and Seasonal Average Temperature at the monitoring

site, K
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2. mMudauaziiunnmaadly Sampler’s Calibration Data Sheet I aaandsaludo 1

TSSP#30 CSSP = {{m(TSFR) + b](P,/T,)"*}

o TSSP = Total Rotameter Seasonally Adjusted Set Point
CSSP = Coarse Rotameter Seasonally Adjusted Set Point

Slope of the Total or Coarse Rotameter Calibration

m
Relationship

TSFR = Sampler’s seasonally adjusted Total Flowrate, L/min

CSFR = Sampler’s seasonally adjusted Coarse Flowrate, L/min

b = Intercept of the Total or Coarse Rotameter Calibration
Relationship

P = Actual Ambient Barometric Pressure, mmHg

i = Actual Ambient Temperature , K

a A Y o a A 1 A
3. amiealiiiamlszanm 3 - 5w iogunI ol
v v Y
4. USuuazdea Total Flowrate lua1 TSSP enundannaludeo 2 uaziiiiy
Coarse Rotameter

Y] 1A 9 ' A A ' ~
5. ﬁij%ﬁ@ﬂﬂjqugﬂﬂﬂqmﬂQﬂ'lﬂﬂ']uulﬂiﬂﬂﬂ’]']ﬁq@u\ﬁ’iﬁaulll ﬂjgm1m 10 4N

S I~ @ 1 1
6. a Sampler azipToumsinudaiodiane 11



DICHOTOMOUS SAMPLER CALIBRATiON DATA SHEET
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Calibration Location CEPP Calibration Date
Barometric Pressure 77597 mmHg Temperature 2% °c
Sampler Location KOEPRY Date 19/04/99
Barometric Pressure 755.6 mmHg Temperature 311 ‘e
Calibration Equipment Wet Test Meter Model W-NK-De-5A
SIN ) 525896
Total Flowrate Calibration
irmm Rotameter Flowrate(Lmin}
. Cal. {Lmin} 1 3 Avg. - Standard
* Point Volume Time Flowrate | Vol Flowrate Volume Time* Flowrate (Umin} (760 mmHg
: (et | sec Min | (Umi Wmin) | (e Sec Min (Umin) 208K)
(Umin)
g 22 20 5457 09095 1.7108 20 55.47 08195 21.7508 21.8213 2218
L 0% 8 20 68.33 1.1 7. 2 68.63 11438 17.4856. 175208 17.82
H
fm 15 20 a125 1.3542 817 20 82.04 13673 4.6274 14,6907 1493
L od0% 10 20 119,85 20 20.13 20 12032 2.0053 9.9736 9.9917 10.16
o 5 20 25 20 .56 20 262.42 43737 45728 46686 475

Oprer

BE
A
AN

AONUUINLUSNNS )
ANRINIUIVENAY




Coarse Flowrate Calibraticn
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Total' Rotameter Flowrate{L/min)
Cal. {Umin) 1 2 3 Avg. Star
Point Volume Time Flowrate Volume Time Flowrate Volume Time Flowrale (Umin) (760 r
(Lite) Sec Min {Limin) (Lite) Sec Min {Umin} {Lite} Sec Min (Limin) 298
(ur:
90% 22 12 267.80 | 4.4633 22405 10 267.97 | 4.4662 22390 10 268.07 4.4662 2.2382 22392 ER
70% 18 10 33542 5.5803 1.7885 10 334.57 5.5762 17833 10 334.57 55762 1.7899 1.7907 1
60% 15 10 405.53 | 6.7588 1.4796 10 405.57 | 67595 14794 10 a05.57 6.7595 14776 14789
40% 10 10 60824 10.1373 0.9885 10 608.02 10.1337 0.9868 10 608.02 10,1337 0.9855 0.9863 1€
20% 05 10 | 127176 | 211865 | 04718 10 1267.45 | 21.1242 04734 10 1267.45 21,2478 04708 04719 3
Qstd = Qact (P/Psld) (TstdfTf} Fe
Qstd = Flowrate at Standard Condition{L/min}
Qact = Flowrate at Field Condition(L/min)
Pstd = Barometric Preesure at Standard Condition (mmHg)
Pf = Barometric Preesure at Field Condition(mmHg)
S o
Tstd = Temperature at Standard Condition (C) *
o —
T = Temperalure at Field Condition ( C)
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Total Dichotomous

1.

Qstd -

Qstd
Qstd
Qstd

Qstd
Qstd
Qstd

Qstd
Qstd
Qstd

Qstd
Qstd
Qstd

Qstd
Qstd
Qstd

121

Ql (P I/PZ) (Tstd/Tl)

21.8213 (775.97/760)(298/299)
21.8213 X 1.02 X 0.9967
22.18 L/min

17.5296 (775.97/760)(298/299)
17.5296 X 1.02 X 0.9967

17.82 L/min

14.6907 (775.97/760)(298/299)
14.6907 X 1.02 X 0.9967

14.93 L/min

9.9917 (775.97/760)(298/299)
9.9917 X 1.02 X 0.9967

10.16 L/min

4.6686 (775.97/760)(298/299)
4.6686 X 1.02 X0.9967

475 L/min
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Total Flowrate of Dichotomous Calibration Curve

at Standard Condition(760 mmHg 298 K)

Rotameter{L/min)

25 -

20 -

,/-

C ‘_i"

y=0.9941x +0.0954

R'=09995 s

Flowrale(L/min) -

20

25
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INFAUNIT y = 0.9941 x + 0.0954
UNUA y = 0.9941(16.7) + 0.0954
y = 16.6 + 0.0954
y = 16.697 L/min

52@1 Rotameter N Standard Condition HfA1 16.697 L/min Lﬁ@“lﬁ}m Flowrate N

16.7 L/min
Qus = Qq (P /PUTYT )
Q; - 16.697 X (760/755.6)(304.1/298)
Q; - 16.697 X 1.026
Q; 7 17.13 L/min

5291 Rotameter 7 field G 17.13 L/min !,Wd@clﬁ}m Flowrate 7 16.7 L/min
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1 : Qstd
Qstd
Qstd

2 : Qstd
Qstd
Qstd

3 - Qstd
Qstd
Qstd

4' Qstd
Qstd
Qstd

d B Qstd
Qstd
Qstd

124

Qstd = Ql (PI/P2) (Tstd/Tl)

2.2392 (775.97/760)(298/299)
2.2392 X 1.02 X 0.9967

228 L/min

1.7907 (775.97/760)(298/299)
1.7907 X 1.02 X 0.9967

1.82  L/min

1.4789(775.97/760)(298/299)
1.4789 x 1.02 x 0.9967

1.50 L/min

0.9863 (775.97/760)(298/299)
0.9863 X 1.02 X 0.9967
1.0026 L/min

0.4719 (775.97/760)(298/299)
0.4719 X 1.02 X 0.9967

048 L/min



Coarse Flowrate of Dichotomous Calibration Curve

I dition(760 mmHg 298 K)
i/ /

25—
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0.5
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‘.&‘1(\‘?\‘4.-_"4‘
[ swrate(Lmin)
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ANNTUNIT = 0.9686X + 0.0233

HNUAT - 0.9686(1.67) + 0.0233

= 1.62 + 0.0233

~< < < <
I

= 1.641 L/min

52@1 Rotameter N Standard Condition U1 1.641 L/min Lﬁﬂiﬁ!ﬂ'W Flowrate 71 1.67 L/min

Qﬁeld - Qstd (Pstd/ Pf)(Tt/ Tstd)

Q; = 1.641 X (760/755.6)(304.1/298)
Q; = 1.641 X 1.026
Q; = 1.684 L/min

5¥A1 Rotameter 7 field G 1.684 L/min Lﬁ@iﬁﬁW Flowrate 7 1.67 L/min
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DAILY RAINFALL IN MILLIMETRE
STATION : 455201 Bangkok Metropolis* YEAR : 1999
PROVINCE : Bangkok Metropolis

DATE JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC
1 .0 .0 .0 08 R2.0' F 47 .8 .0 A .0 185  28.2 .0
2 .0 335 J .0 342 .0 .0 3.1 296 .0 9.0 .0
3 .0 187 .0 .0 T .0 .0 1.2 .0 964 91 T
4 .0 .0 .0 .0 1145 241 .0 T .0 .0 0 T
5 .0 .0 .0 2.6 3.0 T 4 1.1 4.7 0 0 5
6 .0 .0 .0 436 T 10.5 i 1.4 37.0 0 T 0
7 .0 .0 .0 .0 i 2 .0 5.3 7.4 4 0 0
8 .0 .0 .0 5.9 2.0 3.6 .0 .0 0 0 0 0
9 .0 .0 .0 1.6 .0 1.1 T 110 5 8 4.2 0
10 .0 .0 .0 (st 3656 1.0 .0 1.2 0 3 107 0
1" .0 .0 .0 13.0 2.2 T 47 O 177 .0 .0 T
12 T A .0 i 26.9 9.5 0 T 5.1 4.4 4 0
13 .0 .0 Q008 21 81218 T .0 0 325 107 .0
14 .0 .0 .0 201 0 0 0 .0 0 411 5.8 0
15 .0 .0 .0 J 242 0 29 4 1 266 .0 0
16 .0 .0 .0 o 0 0 0 368 .0 135 0
17 .0 .0 .0 .0 0 0 0 6.3 0 626 .0 0
18 .0 .0 .0 .0 T 4.1 1 11115 .0 .0 0
19 .0 .0 .0 0. 505 .0 185 9.5 .0 .0 0
20 .0 .0 .0 .0 “17.0 6.6 11.2 .0 T 0 .0 0
21 .0 .0 .0 2 .91 0 22 .0 518 .0 .0 0
22 .0 .0 4 4.0 33.0 0 11 T 2 0 .0 0
23 .0 .0 .0 2.1 1.4 .0 .0 126 2 .0 .0 0
24 .0 .0 .0 .0 .0 .0 T A 0252  17.0 .0 0
25 8.3 .0 .0 0 17 .0 34 0 29 310 .0 0
26 .0 .0 .0 .0 .0 7.9 T .0 .0 186 .0 0
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DATE JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

27 .0 .0 .0 4.4 T .0 438 6.6 2.2 .0 .0 .0
28 .8 .0 440 2.9 .0 42 6.8 .0 .0 7.7 .0 .0
29 17.3 58 371 82 .0 2.7 482 .0 T .0 .0
30 8.7 7 318 .0 .0 7.5 1.2 1561 .6 .0 .0
31 .0 .0 21.3 103 115 11.8 .0
N 31 28 31 30 31 30 31 31 30 31 30 31

TOTAL 35.1 523 50.9 189.6 409.6 104.1 72.3 1568.7 211.2 383.8 88.1 .5
R-DAY 4 8 4 15 18 14 15 19 16 17 8 1
MAX. 17.3 33.5 440 436 1145 241 135 482 518 964 28.2 5

ANNUAL RAINFALL = 1756.2 MM. TOTAL NO. OF DAYS WITH RAINFALL = 134
DAILY MAXIMUM RAINFALL = 114.5 MM. ON 4 MAY

REMARKS : DAILY VALUES ARE ACCUMULATED RAINFALL BETWEEN 07.00-07.00 HOURS
R-DAY IS NO. OF DAYS WITH RAINFALL GREATER THAN OR EQUAL TO 0.1 MM.
"T" IS TRACE RAINFALL; RAINFALL AMOUNT LESS THAN 0.1 MM.

Data Processing Sub-division
Climatology Division
Meteorological Department

28-Mar-2001



DAILY RAINFALL IN MILLIMETRE

STATION : 455201 Bangkok Metropolis*

PROVINCE : Bangkok Metropolis

DATE

1

2
3
4
5
6

10
1"
12
13
14
15
16
17
18
19
20
21
22
23
24
25
26

JAN FEB MAR APR MAY
.0 .0 .0 .0 .0
.0 .0

.0 .0 .0 .0 416
.0 .0 .0 .0 249
.0 .0 .0 0 1.1
.0 .0 2 .0 .0
.0 .0 .0 .0 A
.0 .0 .0 T 4
.0 .0 .0 2.1 .0
.0 .0 .0 2 .0
.0 .0 .0 154 .0
.0 .0 .0 27.0 5
.0 .0 10 22—
.0 .0 .0 618159
.0 .0 .0 15852
.0 ] O .0
.0 .0 .0 T 4
.0 .0 .0 148 123
.0 .0 .0 T 109
.0 .0 0 25 3
.0 .0 .0 T 658
.0 .0 0. 146 144
.0 .0 0 192 25
.0 .0 345 .0 .0
.0 T .0 21 7
.0 0 .0 .0 36

YEAR : 2000
JUN JUL AUG SEP
.0 .0 0 218
3 21 108 T
522 6.9 3.1 245
30.7 17.1 .0 1.5
54 553 2 119
[N .0 2
18.0 T 7 .6 2.1
4 T 281 .0
% 9 3 .0
0y 10 .0 8.7
.0 1.0 .0 .0
.0 1.0 393 4.4
.0 2568 89 .0
8.8 3 42 1.5
.0 136 6.2 5.0
S — e .0 .0
4.8 .0 .0 .0
16.6 0289 191
1.0 .. 1.7 2 298
25.2 191 .0 3
417 1.2 .0 4.9
177 2.0 3.9 T
.0 32 26 .0
17.4 5 4 16.1
.0 1.0 13.0 .0
6.3 .0 42 155

OCT NOV

1.0
.0
19.4

9.2

20.5
32.0

4.7

1.6
6.1
88.1

3.8
.0
6.7
T
51.4
2.8
12.2

3.5

o o o o o o o o o

O O O O o o o o o o o o o

4 © o o
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DATE JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

27 .0 .0 .0 T 4 4.5 .0 2.5 2.8 36.9 .0 .0
28 .0 .0 .0 0 0 e .0 26 341 212 .0 .0
29 .0 39.9 9.2 Opg b8 2 185 36.1 104 111 T .0
30 .0 .0 109 T .0 132 A T 258 .0 .0
31 .0 .0 53.3 354 128 .0 .0
N 31 29 31 30 31 30 o 31 30 31 30 31

TOTAL .0 40.0 439 2093 257.3 263.0 261.0 226.0 214.6 358.8 T 4.4

R-DAY 0 2 3 14 20 21 23 22 19 21 0 1
MAX. 0 399 345 618 658 SA 20N, 58% 39.3 341 881 .0 4.4
ANNUAL RAINFALL = 1878.3 MM. TOTAL NO. OF DAYS WITH RAINFALL = 146

DAILY MAXIMUM RAINFALL = 88.1 MM. ON 16 OCT

REMARKS : DAILY VALUES ARE ACCUMULATED RAINFALL BETWEEN 07.00-07.00 HOURS
R-DAY IS NO. OF DAYS WITH RAINFALL GREATER THAN OR EQUAL TO 0.1 MM.
"T" IS TRACE RAINFALL; RAINFALL AMOUNT LESS THAN 0.1 MM.

Data Processing Sub-division
Climatology Division
Meteorological Department

28-Mar-2001



STATION : 455201

DATE

D o AW N

10
11
12
13
14
15
16
17
18
19
20
21
22
23
24
25

JAN FEB
64 83
71 81
67 94
64 77
65 67
60 70
59 70
61 69
65 65
68 69
70 68
79 75
75 70
70 76
70 80
67 74
66 79
65 82
67 81
65 74
66 70
67 67
68 80
68 82
84 83

MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

72
77
79
83
78
76
57
41
44
58
67
63
72
73
74
70
71
73
62
62
68
71
72
72
74

Daily Mean Relative Humidity (%)

BANGKOK METROPOLIS

71
71
71
73
76
88
80
80
73
74
79
83
78
83
82
81
72
72
73
69
74
79
83
71
69

92
92
85
83
88
78
75
78
78
82
85
84
90
81
80
80
80
77
83
87
88
82
86
81
79

83
80
72
81
76
75
78
78
83
83
84
82
83
82
80
73
74
77
82
73
81
71
65
71
73

66
66
68
69
71
76
76
70
72
65
71
66
71
69
73
67
72
70
72
82
79
78
68
68
79

75
80
79
71
"
82
76
72
74
73
T 4
71
71
69
70
72
79
70
72
80
75
71
77
83
80

YEAR : 1999

77
74
75
72
78
88
87
82
74
76
78
83
73
70
71
69
72
73
73
72
85
80
79
86
87

89
79
87
81
78
79
74
75
81
74
76
78
82
83
82
89
89
70
64
69
73
73
72
72
95

87
92
89
83
71

73

74

78

78

81

79

79

87

81

71

61

65

63

65

63

65

62

69

71

73

61
60
64
71
74
69
65
62
58
60
64
57
57
67
61
62
62
54
54
54
59
54
51
47
45

131
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DATE JAN FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

26 86 82 69 7178 76 77 71 80 93 70 49
27 83 80 70 78 71 75 75 77 84 82 66 55
28 86 82 71 82 69 79 80 82 81 78 58 53

29 89 82 60 52
30 92 84 60 59
31 86 83 59
MEAN 71 80 72 59

AONUUINLUSNNS )
ANRINIUIVENAY



STATION : 455201

DATE JAN
1 62
2 62
3 60
4 60
5 63
6 74

75
8 78
9 78
10 76
11 78
12 75
13 78
14 78
15 77
16 76
17 72
18 76
19 74
20 62
21 58
22 59
23 60
24 54

25

60

FEB
54
54
55
55
55
54
55
54
56
64
74
73
76
75

79
75
75
77
75
76
76
74
75
75
70

MAR
78
70
65
74
74
76
76
76
73
75
72
55
52
57
66
56
58
66

70
72
67
70
72
84
68

Daily Mean Relative Humidity (%)

BANGKOK METROPOLIS

APR MAY JUN JUL AUG SEP OCT

73
76
76
75
75
76
72
70
74
80
80
81
80
92
90
84
83
81
78
83
75
82
86
74
77

74
71
72
79
79
77
71
69
66
66
66
71
74
82
82
72
75
79
80
77
83
85
83
79
74

77
72
84
89
84
79
74
75
77
71
70
63
70
72
67
79
83
84
82
79
80
80
83
82
81

73
82
83
80
80
86
81
71
74
73
18
82
78
79
76
79
76
75
73
82
80
75
74
72
71

74
73
79
72
71
70
72
80
84
75
73
69
73
75
71
65
69
73
77
69
71
73
82
87
79

YEAR : 2000

84
80
85
83
87
79
75
68
69
66
69
75
70
71
80
68
60
75
86
82
81
80
77
80
80

82
78
76
80
81
83
81
86
75
76
81
76
81
82
87
84
82
73
78
75
77
81
80
79
80

NOV DEC
62 68
54 66
57 63

60 62

60 63

66 60

66 62
65 62
65 64
57 67
62 71
65 66
62 62
61 65
63 63
58 65
62 65
66 64
69 62
67 61
62 = 62
61 61
64 57
63 56
66 56

133



DATE JAN
26 59
27 54
28 56
29 56
30 58
31 56

MEAN 67

AONUUINLUSNNS )
ANRINIUIVENAY

FEB MAR APR MAY JUN JUL AUG SEP OCT NOV DEC

74
60
58
74

64
64
66
82

76

75
75
76
74
74

72
76
71
68

76
89
81
75

4

65
66
66
69

77
77
73
83

75
78
88
88
80

80
78
86
85
86
83
80

80
74
67
67
66

64

59
61
63
60
63
61
63
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