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APPENDIX A

THE RESULTS OF EFFECTS OF PARAMETERS ON THE
DOWNWIND GROUND-LEVEL CONCENTRATION FOR
WIND DIRECTION OF 228 AZIMUTH
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A.1 The case of unchanged boundary condition.
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Figure A.3 Downwind ground-level concentration for wind direction of 192

deg and various horizontal dispersion coefficients with Re=1000, K,=1 m?/s,

exponent of the power law=0.55.



191

10

=

2 ..

£%

E =

%% | .

[~] b il o

S ¢ ey

5} D — !

S o TN — - 2

2 - K =3 m/s
f v=5'“2/5

0.1 -
0
e X (km)

ation for wind direction of 228
deg. and various vertical dispersion coefficients withuJie=1000, K ;=200 m/s,
exponent of the po vé 29

'.|

ﬂumwmwmm
'QW\MF]‘TG’NNW]’W]B']&EI

Figure A.4 Downwind ground »‘__ cl ¢o



192

A.2 The case of changed boundary condition.
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Figure A.7 Downwind ground-level concentration for wind direction of 192

deg and various horizontal dispersion coefficients with Re¥-1000, K,=1 m%s,

exponent of the power law=0.55. (Changed B.C.)
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APPENDIX B

THE ESTIMATION OF EFFECTS USING YATES’ METHOD

Instead of using the table of plus and minus signs to obtain the contrasts

for the effect estimates and the sums of squares, a simple tabular algorithm

levels above it. Thus fosa e fhé siandas (1), a, b, ab, while for a 2° it
is (1), a, b, ab, c, ac, b | hen-follc \\\ tep procedure (Hines and

NN

1. Label the adjacgnt %@1 ) ipute the entries in the top half of
: | pairs. Compute the entries
in the bottom half of this columa by v ck i ng the sign of the first entry in each

pair of the original gbserv jacept pairs.

2. Label w_;: at cotumn (2). € e column (2) using the
entries in column (E DO edﬂ employed employed to
generate column (1). ; ntlnue this process until k columns have been

o, 3 B BTG o

3. Calctilate the sums of squares for the effects by saq}rmg the entries

3 M ER TR A DB

41 Calculate the effect estimates by dividing the entries in column k by

2! for single replicatior.

Accordingly, the estimated effect investigated in chapter 6 can be found

easily as shown in Table E.1 to E. .
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APPENDIX C

THE ESTIMATION OF THE TREATMENT EFFECTS ON
NORMAL PROBABILITY PAPER AND THE EFFECT OF
FACTORS ON PREDICTED 45-MIN. AVERAGE
CONCENTRATION AT REN A NING RECEPTOR POINTS
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C.1 The estimation of the treatment effects on normal probability paper of
remaining receptors

Table C.1 Ordered effect on the predicted 45-min. average concentration at
receptor point P1 for the 2° factorial design

Order(q) P, Treatment effect| Estimated effect
1 0.01613 DE -4.0923
2 0.04839 B -3.7615
3 0.08065 -2.2292
4 -2.2148
5 -1.7077
6 -1.4257
7 -1.1797
8 -1.1712
9 -1.0970
10 -0.8772
11 J N -0.8400
12 ' PR -0.7655
13 . A -0.7363
14 ' ,,ﬁ: -0.3560
15 T -0.2434
16 240.50000 L) 0.0447
17 10.5322¢€ 0.1372
18 56452 0.1413
19 0.59677 BDE 0.2181
20 629 | 0] 5 <0.2295
21 66129 VDT T %8054
2 069355 | BD a 0.8511

XM RR IR BTN FIMCTT
24 0.75806 ADE 0.9444
25 0.79032 ABC 0.9623
26 0.82258 BCE 1.2849
27 0.85484 ABD 1.5745
28 0.88710 BC 2.5215
29 0.91935 CDE 3.5138
30 0.95161 E 3.8109
31 0.98387 CD 5.0363




218

Table C.2 Ordered effect on the predicted 45-min. average concentration at
receptor point P2 for the 2° factorial design

Order(q) Pq Treatment effect | Estimated effect
1 0.01613 DE -0.2523
2 0.04839 ¢ -0.2238
3 0.08065 1) BE -0.1851
4 0.11290 & | -0.1767
5 0.1451 > | -0.1504
6 0.17 42wt @ . AB -0.1136
7 0 ABE. "l -0.0652
8 E L -0.0539
9 0,241 4 BCE. & Sla  -0.0538
10 0.3 e -0.0459
11 33 N7 -0.0410
12 0. # ABCDE \ -0.0332
13 04033 A fis o) -0.0326
14 043548 " AGDE | -0.0244
15 0.46774 - - ~ACE -0.0059
16 0.50000 -} - 2 | -0.0055
17 953226 | = BC . -0.0054
18 | = 0.0007
19 0:5967" 0.0127
20 0762903 BDE 0.0163
21 .. 066129 | _0.0357
22 ,Jogbﬁ ¥ | ] d.0400
23 072581 |, ABCD 0.0435

Fa.
2!§ H biog 30225 Eé 3“1 "le a ' H Eé E%
26 0.82258 ABC ©0.0693
27 0.85484 ABD 0.0705
28 0.88710 BD 0.0755
29 0.91935 ADE 0.0783
30 0.95161 CDE 0.1421
31 0.98387 "E 0.3187
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Table C.3 Ordered effect on the predicted 45-min. average concentration at
receptor point P8 for the 2° factorial design

Order(q) Pq Treatment effect Estimated effect
1 0.01613 D -0.0152
2 0.04839 DE -0.0132
3 0.08065 ABCE -0.0029
4 0.11290 41 J-ABC -0.0028
5 0.14516 | G -0.0025
6 0.177425 F 7 -0.0022
7 0.20968 < -0.0022
8 0. 7 | B —— 20.0020
9 -0.0018
10 0 -0.0008
11 3 7S -0.0007
12 ' N . | -0.0006
13 0. ol ACK, -0.0006
14 0.43 38 Ao &) \ -0.0005
15 046774 |7 -0.0004
16 0.50000 Aifas - | -0.0002
17 0.53226 22559 90 0.0000
18 Q56452 | T . 0.0002
19 , 0.0004
20 062903 ' 0.0005
21 06612 ACD ' 0.0006
22 0.6  AGDE 0.0008
23 P 5 m \F] 0.0013
24 U4 075806 '

—%W RN FATE:
. 0 80 bl

2 0.85484

28 0.88710

29 0.91935

30 0.95161

31 0.98387
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Table C.4 Ordered effect on the predicted 45-min. average concentration at
receptor point P10 for the 2° factorial design

Order(q) Pq Treatment effect Estimated effect
1 0.01613 D -1.4206
2 0.04839 'DE -1.2586
3 0.08065 C -0.9479
4 0.11290 CE -0.7586
5 0.14516 -0.5407
6 0.17742 -0.5337
7 0. 2 -0.2401
8 0: e | B -0.2376
9 \ -0.1913
10 - -0.1893
11 0.3387 -0.1779
12 537097 L T AR -0.1762
13 0.403 4 7ABC -0.1199
14 0.4 Ao ) -0.0908
15 046718 ALz E -0.0187
16 0.50000 224 - 0.0015
17 0.5322672054 I 0.0100
18 0.56452 0.0115
19 0.59677 0.0230
20 062 0.0893
21 0.66129 AD 0.1024
22 ﬂgﬁ ABC 0.1459
23 F| BCE. J 0.1821
24 0.7580 ¢ ADE _ 0,2021

0! Al A : 70.3975
27 0.85484 BDE 0.4745
28 0.88710 BD 0.6068
29 0.91935 CDE 0.8152
30 0.95161 CD 0.9099
31 0.98387 E 1.2007
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Table C.5 Ordered effect on the predicted 45-min. average concentration at
receptor point P11 for the 2° factorial design

Order(q) Pq Treatment effect Estimated effect
1 0.01613 D -0.1978
2 0.04839 DE -0.1543
3 0.08065 C -0.0747
4 0.11290 CE -0.0638
5 0.14516 -0.0444
6 0.177 -0.0211
7 0.2 9 -0.0200
8 0: -0.0145
9 -0.0110
10 f =3 -0.0071
11 0.3387 -1 -0.0062
12 37097 ( 3 -0.0058
13 0.403 2 GAAB “ -0.0049
14 0.43 AAOr -0.0048
15 0467718 4" SACE -0.0045
16 0.50000 254 -0.0038
17 0.53226209)1 21 0.0000
18 e 0.0008
19 0.0038
20 : 0.0045
21 166129 ACD 0.0048
% & 0.0049
23 Fiﬂ%%l ¢ 0.0058
24 75806 | . BD _ L0,0071

a% | 994D 0110
§6I : l oW N VApE © 0145
27 0.85484 ABD 0.0412
28 0.88710 BDE 0.0444
29 0.91935 CDE 0.0638
30 0.95161 CD 0.0747
31 0.98387 E 0.1543
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Figure C.1 The plot o dicted 45-min. average

concentration at P1 o probab in the case of the 2’ factorial
design e ‘
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Figure C.2 The plot of the ordered effects on the predicted 45—m1n average
concentration at P2 on normal probablllty paper in the case of the 2° factorial
design
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Figure C.4 The plot of the ordered effects on the predicted 45-min. average
concentration at P10 on normal probability paper in the case of the 2° factorial

design
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C.2 The effect of factors

C.2.1. The effect of Ky

50

4 |

“c 30 - !
E) !
5 20 +—gi
10 — |
| 0 - |
150" 200 250

L

Figure C.6 Effect of horizontal #i5pérsiof Soefficient (Ky) on predicted

average concentration in 4

B

1 . O ———

32 Cav(mg/m3)
2 )T o8

0 I T T I

BN TUNMINGAY

0 50 100 150 200
Ky(m'ls)

250

Figure C.7 Effect of horizontal dispersion coefficient (Ky) on predicted

average concentration in 45 min at P2
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C.2.2. Interactive effect of horizontal dlsperswn coefficient (Ky ) and wind
speed

50 .
! +WS 4 m/s
" . - i
5 —&— WS=3 m/s
”% 0 - | et |
=
& 20 4——
(&)
10 ¢
0 -
|
| 0 250
|
|
Flgure C 9 Effect tlon in 45 min at P1 at

various wind speeds

K,_,(mzls)

Figure C.10 Effect of Ky; on predicted average concentration in 45 min at P2 in
various wind speeds
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C.2.3. Interactive effect of wind direction and wind speed
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Figure C.12 Effect
at various wind directic
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tration in 45 min at P1

)

o«

Cav(llg/m

Figure C.13 Effect of WD on predicted average concentration in 45 min at P2

at various wind directions
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C.3 The Analysis of variance (ANOVA)

The ANOVA method is the other alternative for estimation of the effects
of the factors. For this method, sum of square, degree of freedom, mean
squares and F, are necessary in order to analyze with F distribution
(Montgomery, 1984). The examples of analysis of variance of the 2* design at

receptor P3 can be obtained as shown in Table C.6

TableC.6 Analysis of vari _ yi n for effect of factor on the
predicted 45-min. avera : i 4%

Effect ﬁh Fo
F = u \\ '
A 2.74 I ﬁ‘, - 1.32'
o/ ff A
D 437 [ b ,‘l\ 7 2.11
E 1.79 ek i W9 0.86
AB 045 Lo 0. 0.23
AD 3.5 1 ¥ 176"
AE 32 32 0.16
BD . 1 | 23.£ 11.43
- o
STl THTIEE Thiatat -
DE gz 66! 1.28
Err 10359 - b1 . ,ei.?lﬁ_g R A00

Since the varied significance of the system, &, will change the
significant effects, we focused on the situation with the differently significance,

say, at & =0.05 and 0.25, as follows:
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For Fg s, 1,5 = 6.61, the significant effects are B, and BD interaction, say
horizontal dispersion coefficient and interaction between horizontal dispersion
coefficient and wind direction.

For Fg,s 1, 5 = 1.69, the significant effects are B, D, AD, and BD
interaction, say horizontal dispersion coefficient, wind direction, interaction
between the exponent of the power law and wind direction and interaction

between horizontal dispersion coefficient and wind direction.

AuLINENIneng
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APPENDIX D

THE DIMENSIONS OF SURVEYED TYPICAL STONE
PROCESSING CLOSED} AREA

Figures D.1 (a) an illustrates the dimensions of surveyed

typical stone-processing echumna, P., et al., 1999) that

the main crushing oximated dimension of this
closed area is ) m, th A ctangular area is 132 m”.
In this study, - : it is assumed to be about
ength of average height
the height of stockpile,

umpe bout 10 meter.

|

Figures D.1 (a) the dimensions of front view of representative stone processing
plant
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(o,
mas |
00
| : ]
L | a2 "
Figures D.1 (b) th¢ utative stone processin

plant
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APPENDIX E

CALCULATION OF EMISSION RATE

E.1 Emission Factor of Stone Processing Operations

Emission factors pro ~ od . EPA. for filterable PM and PM,,

emissions from crushed stone pr ing opbfatiasrare presented in Tables E 1.1.
This emission factor is employed to calCulat ._“a_,‘_‘ mission rate in this study.
However, the U.S.EPA A “has not-been concluded and indicated
emission factors in some equently, pres ent study used some of the

developed emission facto stol )Cces provided by Meechumna,

AULININTNEINS
RN INANINEAY
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Table E.1.1 Emission factors for crushed stone processing operations® (kg/ton)

Source ” Total EMISSION Total EMISSION
Particulate FACTOR PM-10 ¢ FACTOR
Matter RATING RATING
Screening - 0.0076 © C
(SCC 3-05-020-02,-03)
Screening (controlled) e 0.00042 ¢ C
(SCC 3-05-020-02-03)
Primary crushing ND &
(SCC 3-05-020-01)
Secondary crushing ND ¢
(SCC 3-05-020-02)
Tertiary crushing 0.0012" o
(SCC 3-05-020-03) '
Primary crushing (controlle
(SCC 3-05-020-01)
Secondary crushing ND ®
(controlled)
(SCC 3-05-020-02)
Tertiary crushing (controlled) 0.00029 " C
(SCC 3-05-020-03)
R — —
Fines crushing j V "0.0075 E
(SCC 3-05-020-05)
Fines crushing (controlled)J ¥ - 0.0010 E
I il INYNTNEN
Fines screeni n ‘; E
(SCC 3- 05 020-
Fines sropalonol@i [ | 3514 SLITI‘I']’JW]EM&J g
(SCC 3495-020-21)
Conveyor transfer point k _— 0 00072 D
(SCC 3-05-020-06)
Conveyor transfer point —1 2.4x10 D
(controlled)k (SCC 3-05-020-
06)
Wet drilling: unfragmented ND 4.0x10 E
stone m
(SCC 3-05-020-10)
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Table E.1.1 Emission factors for crushed stone processing operations” (kg/ton)

(Cont.)
Source " Total EMISSION Total EMISSION
Particulate FACTOR PM-10 ¢ FACTOR
Matter RATING RATING
Truck unloading: fragmented ~ ND ’ 8.0x10° E
stone m
(SCC 3-05-020-31)

Truck loading—conveyor: NL | 5.0x10 7 E
crushed stone n Al /
(SCC 3-05-020-32) N é

* Emission factors represent unco 3 unles ssnon factors in kg/Mg of material
throughput, SCC = Source Classifi v =nod \
® Controlled sources (with w i those \" e processing plant that employs
current wet : _ A '

suppression technology similar t : " ol ._ oisture conten of the study group without wet
suppression systems operating ed) rat > d ~ ‘ ’ 3 percent and the same facilities
operating wet suppression systems ‘ | f 'o‘, to 2.88 percent. Due to carry over or the

o V] . 1 . .
small amount of moisture required, it -Showri thi h source, with the exception of crushers, does

not need to employ direct water sprays. e content was the only variable measured,

other process features may have as much’ influgnce oi e from a given source. Visual observations

-

from each source under non est indicator of which em*ssion

factor is most appropriate.. F ‘nﬁ sures as indicated by visual
observations should use the u trolled ate conmvl efficiency that best reflects the
effectiveness of the controls empl

¢ Although total sus

process, some states may
require estimates of ﬁv lab ges esti 'Ss However, relative ratios

in AP-42 Sections 13. "L and 13.2.4 indicate tlaat TSP emnss:on factors may be estlmated by multiplying

oo ARNDIUABAANENE Y .

test data and/or results of emission testing. This re-evaluation is expected to be completed by July 1995.
¢ References 9, 11, 15-16.

fReference 1.

8 No data available, but emission factors for PM-10 emission factors for tertiary crushing can be used

as an upper limit for primary or secondary crushing.

" References 10-11, 15-16.

J Reference 12.

k References 13-14.
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Table E.1.2 Emission factors of PM,, for crushed stone processing

operations” (kg/ton) used in the present study.

~ Source” PM,, (kg/ton)

Truck Unloaded_ ‘ / 0.0008

Primary Crushing LA 0.00017

Secondary*€rus ’7'7"".- (0000045
‘ﬁw

Tertiary Crushiag- | 012‘"

Screening [0 0.0 0076

“‘\ 3
\‘ 000 72u#

\\\

Fine Screg

005“‘

ei ‘\ 05275
™ It is noted that conveyor fra "9:" re oints in a stone crushing plant.

US EPA’s Emissior ;:f.'.".v—_pr"

J
ﬂ‘UEI’J‘VIHﬂiWEI']ﬂ‘i
ammﬂ‘mumawmaa



239

E.2 Calculation of PM,( emissions from stone processing operations

The PM,, emission rate from stone crushing plants can be estimated

by the following correlation.

Emission Rate (kg/hr) = Emission Factor x Plant Capacity (B.2.1)

An Example:
The total 40 ton/hr, the emission
factors of PM,, for crushed stg g/ton) is 0.05275 kg/ton,

thus, the approximated e

Calculations: Z bt ® \\

Emission Rate E ‘ »- /ton) x 140 (ton / hr)

ﬂ‘UEJ’J‘VIEW]iWEﬂﬂ‘i
Qﬂ’lﬂﬁﬂ‘imuﬁ’]?ﬂmﬂﬂ
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Table E.2.1 PM,, emissions from stone crushing plants for uncontrolled emissions

No. Plant Capacity PM,,
(ton/hr) Emission Rate
(kg/hr)
1 [Silapanai ' 140 7.39
2 |Kaewrtanadeel 180 9.50
3 |Kaewrtanadee2 \“ , M 180 9.50
4 |Rong Mo Hin Pong Ta A‘.__“ & _O 1530
5 [SilaSinSap 2 ﬁ 22.68
6 |S. Sila Thong Sarak ////‘\\\\\ 16.88
7 |S. Sila Thong Sarak /// h \\\ 12.13
8 |Saraburi Benjapon I I l & ‘&\\\ 9.50
9 |Silacharoenkit I I % 'R\'\\ .\ 9.50
10 |Sila Boonsupa l o J\\ 9.50
11 |[Sila Mas 15.30
12 |Sila A. Ratanachai 2 — 9.50
13 [Dow Na Pra Laan i ada 791
14 |NaPraLaan G.f e 2268
15 |PornpitSilal 22.68
16 |Saraburi Bhubha Thdi ., | a 180 9.50
17 |Sila Thepnor ' 39 ) 1530
18 |Sila Permp% "3 o 160 o/ 8.44
20 Boor? Thai Sila 150 791
21 |Siripatana 500 26.38
22 |Sin Chai 450 23.74
23 |Pra Bath 580 30.60
24 |Cement Thai . 250 13.19
25 |Sila Lertchit 3 ' 150 791
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26 |Krai Sin 600 31.65
27 |Mekrarat 430 22.68
28 |Silathip Saraburi 60 3.17
29 |Silachai - 330 17.41
30 |[Sila Maharat 180 9.50
31 |[Tanaworapong 150 7.91
32 [Niyomchai 180 9.50
33 |Sahasilapuempoon 150 7.91
34 [Sila Sai Cret e 140 2321
35 |[Sila Sumpan E— 0 22.68
36 |Sila Thaworn ///“\\\\ 50 7.91
37 |Sahakanookchot ////&l\\\\‘ 18.99
38 |Saha Udomsila I I / B ‘ \\\\Q\ 9.50
39 [Pitaksin ll \\\\\0 22.68
40 |Sila Koong Kao K¢€a l i iz . !}\\\ 0 22.68
41 |Surin Aomya Chemical % “\ 30 9.50
42 |Palitapan Hin Klet Thai2 *= 320 16.88
43 [Sila Tawee Srap =2 RS 15.83
44 |Saraburi Chem ij 6.86
45 |Sila Chaicharoen l[ il 15.83
46 |Saraburi Cementl ¢a 300 15.83
47 |Sanont ﬂ u H J ‘y| Ej 'ﬂ 7.91
48 Sahapongmapan ¢ * 9.50

TR TN AR TITIE




APPENDIX F

THE PREDICTED 1-HR.-AVERAGED CONCENTRATION AT
REMAINING RECEPTOR POINTS IN SARABURI PROVINCE

AU INENTNEINS
ARIAINTAUNING 1A Y



F.1 The predicted 1-hr-averaged concentration
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F.1.1. The change in wind direction and wind speed

Table F.1 Change in the predicted average PM;, concentration by the change in

wind speed (WS) at PS5 and P6 Receptor at various wind direction

predicted average conc.(mg/m’) at PS5 | predicted average conc.(mg/m’) at P6
WD 29 45 29 45 39
WS // :
0.25| 1.604342| 3.0379 27 1% A203.037957|  5.389127
0.5 0.810269| 2219 99 0 _ 9377 5.961899
1| 0.220032 1.20 679 6.342111
2| -0.253G84| 0.5 D7 -0.2 296/ 6.500072
. A A
Table F.2 Change in the -hy‘éf entration by the change in
wind speed (WS) at P7 and P %ﬁ; irection
predicted average con€.( ) _i B . ed av conc.(mg/m’) at P8
WD 29 4 :!-"-_ £590 + 45 59
ks 2R
0.25 19.35341 5 69254 210.7814
05 929119 ' 45072725 209.7516
1 2.008827| 9. : 198 34@991 203.8732
2| -0.404431 2. 828}l$ 18.62849 1%9093 16.91695 188.2247

UEIV

Ras

Table F.3 Chang&lin the predlcted a‘yerage PM,, concentration by the change in
=

ptedicted average conc. (mg/m ) at P9
WD 29 45 59 29 45 59
WS \
0.25] 6.856673| 7.925282|  2.619256 143.616| 134.8484| 126.1837
0.5| 7.655869 9.80824 1.285477| 149.2939| 132.9801| 116.6723
1| 7.641534| 11.32893| 0.285993| 154.7569| 124.9729| 95.82884
2| 5.335332 14.79746 0.000000{ 154.2648 101.6647 54.9431
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F.1.2. The change in wind direction and vertical dispersion coefficient

Table F.4 Change in the predicted average PM,, concentration by the change in

vertical dispersion coefficient (Ky) at P5 and P6 Receptor at various wind

direction
predicted average conc.(mg/m’) at P5| predicted average conc.(mg/m°) at P6
wD 29 45 59 29 45 59

Ky

1| 0220032] 1202679 6 \\\‘I ’ /f‘ 20043 7.181197| 11.61343
2[ 0.068571] 0.415194 “‘W’: 5363262  8.264803
3] 0.024879]  0.19944fdu3 4456445, 44914  6.337355
4] 0.008094 -’%IR\,\\\' 5.096818
5| 0.000734] 0.0 2 /] / El‘ 962338  4.236495
10/ -0.00518 ' -‘ ,/ g @; 2.205945

'Table F.5 Change in the pre
vertical dispersion coefTicig

direction

o
\\}

0 ntration by the change in

3. Receptor at various wind

predicted average conc. (mg/ d average conc.(mg/m’) at P§
WD 29 45 59
Ky A \ L
1| 2.008827] 945 " 3.0947|  203.8732
2| 0560761 2.@@ 6 4 I3%83 134.8038
3 0232506 1.23400,  4.645807 102.2743|  102.0257
3 o.msfi4 FACIRIG IR 82.58696
5 ' 69.62081
o/
10
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Table F.6 Change in the predicted average PM;, concentration by the change in
vertical dispersion coefficient (Ky) at P9 and P10 Receptor at various wind

direction

predicted average conc.(mg/m’) at P9 | predicted average conc.(mg/m’) at P10
WD 29 45 59 29 45 59

1 7.641534|  1.447872 0.285993| 154.7569| 124.9729| 116.6723

2 2.809| 0.278759 0.008011| 100.4747 81.1557,  62.90891

3 1.467887| 0.069794 59.09305| 46.05088

4| 0.903696| 0.009562

46.02646|  35.98603

5/ 0.611267 .45806)  29.36235

10,  0.165095 14.86316

AULINENTNEINS
ARIANTUNNINGA Y
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F.1.3. The change in wind direction and Ky
Table F.7 Change in the predicted average PM;, concentration by the change in

horizontal dispersion coefficient (Ky) at Pl and P2 Receptor at various wind

direction
predicted average conc.(mg/m’) at P1 | predicted average conc.(mg/m’) at P2
WD 29 45 59 29 45 59
Ky
200| 66.29642|  73.79155 76.478 146.9094 179.352|  208.2947

150 74.78999| 85.23592|  88.0% ’//f 175.8395|  213.7646
b I

100/  86.01508 101778 160.3612|  213.3533

50{  102.0369 129.C —l-"' 454981 "115.0212 198.4104

20| 116.2644| 156. 39 //H ‘\\\‘Qdk 6544 1752249

Table F.8 Change in the ( werage PMj, ¢ tration by the change in

horizontal dispersion coe

direction : ..

predicted average corc.(m@ 7 '¥i o W age conc.(mg/m’) at P4

WD 29 et 45 59

200] 125.3451| (108416  91.6° )71 101652 A3 50.2775

150  144.657 | 58.0027

100]  170.081 68.49305

50| 2072766 83.35285

=
20| 247.9 d 95.20235

AMIANTUNNINY Y
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Table F.9 Change in the predicted average PM,, concentration by the change in
horizontal dispersion coefficient (Ky) at PS and P6 Receptor at various wind

direction

77 predicted average conc.(mg/m’) at PS | predicted average conc.(mg/m’) at P6
WD 29 45 59 29 45 59

Ky

200 0.810269| 2.219377 5961899 4.018224| 7.674025 10.24807

150/  0.501680{ 1.650316 5916128 -3.98549 9.043624|  12.74558

100|  0.137111]  0.829804 25|  10.7234]  16.52328

50/ 0.000000{  0.000000} 12.33462|  23.07298

20/ 0.000000{ 0.00 098" 1. .09831]  30.67488
Table F.10 Change in the ict CI 114 entration by the change in
horizontal dispersion coefiiCi e eceptor at various wind
direction % (=

predicted average conc. -_) at'lﬂ':'. ic nc.(mg/m’) at P8

WD 29 % 45 59
Ky S

200( 9.291190] 19.3938 : g 7| 210.6757]  104.8758

150/  4.735701]  12.903 118.3785] 117.9573

100]  1.120879 1] 1347973

50/ 0.304707| 3. 31]  157.4019

20/  0.000000{ 0.409655 0.000000 172.024 344.048) 175.6298

AUEINENINEINS
RIANITUNRINGIAY
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Table F.11 Change in the predicted average PM10 concentration by the change in

horizontal dispersion coefficient (Ky) at P9 and P10 Receptor at various wind

direction
predicted average conc.(mg/m’) at P9 | predicted average conc.(mg/m’) at P10
WD 29 45 59 29 45 59
Ky
200 3.114925]  6.22985]  0.642739| 74.64695| 66.49003|  58.33615
150 1.013217| 2.026433|  0.292872|  85.6541| 73.64555 61.8937
100] 0.278606| 0.557212 o._‘a-_",hl' 0,430 81.1488] 629114
50/ 0.000000{  0.000000] 0. 0/ 1219555 85.62545|  54.55515
20/ 0.188200 0:99434=81.16055 36.63605
e —

AULININTNEINS

-
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F.1.4. The change in wind speed and Ky

Table F.12 Change in the predicted average PM,, concentration by the change in

horizontal dispersion coefficient (Ky) at P1 and P2 Receptor at various wind speed

predicted average conc.(mg/m’) at P1 | predicted average conc.(mg/m’) at P2
WS 0.5 1.0 2.0 0.5 1.0 2.0
Ky

2000 66.29642] 64.30875| 6121004 146.9094| 89.46323|  8.941266

150]  74.78999|  72.01998 93 64.8297|  0.000000

100]  86.01508| 82.00673 20.69967|  0.000000

50/  102.0369| 95.69¢ - 981=-0.000000/  0.000000

20  116.2644| 106.9 :;j);ﬂi(\:\@' 0.000000

N

Table F.13 Change in the pfec

horizontal dispersion coeffigient

: \~ htration by the change in
PINN

30\\

eptor at various wind

speed
predicted average co W’i ge conc.(mg/m’) at P10
WS 0.5 1.0 2.0

Ky

200] 1253451 12.89378
150]  144.657 10.12398
100 170.081| 2096 522 0f 5.913006
50| 2072766 283.4669| 4732129 1679387 6.328321] 0304382
20 247.92?11 3 ' 56 0.000000

IR TUNNINGINY
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Table F.14 Change in the predicted average PM,, concentration by the change in

horizontal dispersion coefficient (Ky) at P5 and P6 Receptor at various wind speed

predicted average conc.(mg/m’) at P5 | predicted average conc.(mg/m”’) at P6
WS 0.5 1.0 2.0 0.5 1.0 2.0
Ky
200] 0.810269] 0.220032] 0.000000] 4.018224| 2.229043| 0.744465
150] 050168 0.000000]  0.000000]  3.98549| 1.911637] 0.543591
100]  0.137111] 0.000000]  0.000000] 3.523025| 1.408121| 0.374516
50/  0.000000]  0.000000[  0.08 {w ’ i / 0376/  0.81946] 0281212
20/ 0.000000]  0.000000{. 0.767527 W 0.492958|  0.000000

Table F.15 Change in the

horizontal dispersion coe

-

-

predicted average co mg aone- (mg/m’) at P8
wSs 0.5 i;7l‘ ?}\;}3 \ 1.0 2.0
Ky Al \\
200 9.29119/ 2.0088 0:000000 & /‘1“ 35218] 1707552
150 4.735701| 0.347657 & 7822| © 15.62981|  0.000000
100[  1.120879]  0.000000 3] 2959862  0.000000
50| 0304707 0000000 0:000000) 0.000900/  0.000000
20| 0.000000] D-DOOEOO——0:000000+—0:00000¢ | 0.000000)

Table F.16 Chan e m the rd.lcted avera eﬂMm concentration by the change in

%&Qﬁlt D) EReckhibr gt various wind

horizontal dlsper 1

\'

-L or at various wind speed

oentration by the change in

speed Y,
*d d aye .(ing/ 9 | predicted avera m t
ws| T 05 1.0 2.0 0.5 1.0 2.0
Ky
200{ 3.868968| 2.510173 1.710987| 149.2939| 154.7569| 154.2648
150 3.903873| 2.532399 1.955905| 171.3082 177.8377 175.155
100{ 3.769468| 2.598081 2.574968| 200.9609| 209.3216| 202.4707
50| 3.441771| 3.058951 4.725664 243911 255.5094| 240.2028
20 3.54153| 4.329167| 9.074125| 281.9825| 296.5442| 271.7198




F.1.5. The change in wind speed and Ky
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Table F.17 Change in the predicted average PM,, concentration by the change in

vertical dispersion coefficient (Ky) at P5 and P6 Receptor at various wind speed

predicted average conc.(mg/m’) at PS | predicted average conc.(mg/m’) at P6
ws 0.5 1 2 0.5 1 2
Ky
1| 0.810269] 0.220032| 0.000000{ 4.018224| 2.229043| 0.744465
2| 0321583 0.068571 7742 1.76137|  0.704127
3| 0.172485]  0.024879) 1.446445 0.63475
4/ 0.107457| 0.00 0001 1 1.22372|  0.570738
5 0.07335] 0.0 058548  0.515929
10 0.021471| 0. 00 049|  0.344693
X
Table F.18 Change in the pre d aVes centration by the change in
vertical dispersion coeffiCient ( & __j r at various wind speed
predicted average conc.(mg/m") et ted conc.(mg/m’) at P8
ws 0.5 P 5 1 2
Ky LT
1 9.29119 0 9 j9 162.9093
2| 2.860428 2| 115.3176
3 1.310903] 0.2325 99.30982| 89.61573
4|  0.728054 0.121.31 1| 0.077024 %2105 80.69172|  73.61332
5| 0. 452F1 | 6!1 ﬂ 62.65079
10[ o. 0932q 0.024956] 0.0 013 ©40.5646]  39.07314] 36.56041

QW’]@Nﬂ‘iﬂJl

WINYaY
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Table F.19 Change in the predicted average PM,, concentration by the change in

vertical dispersion coefficient (Ky) at P9 and P10 Receptor at various winc speed

predicted average conc.(mg/m’) at P9 | predicted average conc.(mg/m’) at P10

WD 0.5 1 2 0.5 1 2
Ky

1| 7.655869| 7.641534 5.335332 1492939 154.7569|  154.2648

2| 6.232425 2.809 1.654937| 95.62855 100.4747 104.6607|

3 1.750636|  1.467887 0.716201|  69.33548  73.29111}  77.58277

4/ 1.140967| 0.903696| 0. 88475  57.13844|  60.97462

5/ 0.811171] 0.611267 ' 46.53648|  49.87849

10| 0.269388 0.16 00 2 = 32917 25.20531

AULINENINYINg
AMIAINTUNNINGA Y



APPENDIX G

THE METEOROLOGICAL DATA OF STUDY AREA DURING
JANUARY-MARCH, 2000
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Frequency of Occurrence

v Class
Figure G.1 Atmosp fy cl s"'{)f Sara'\b%rea during January-March,
2000 (source: Thail ,glcva.l Jepartment, Bankok)

&

Table G.1 The mixin

Date “\Time| 07.00 | / 10,00 - g 16.00 | 19.00

01/01/00 | 1000 | 44007 50 5 L1900 1250
02/01/00 | | = 900
03/01/00 | 808, 1" 800 | g 800
04/01/00 | 908’ | 1350 | 1650 750 1100
06101700 T 01| 4 H00ET J T bt 1 1350 9 60
07/01/00 9 950 | 950 .| 1700 _| 1600 | 750
087018 @ 3 q ~ 979 0
09/03/00 0 | 35 00 II%'%
10/01/00 | 450 | 450 1300 1300 500
11/01/00 | 1000 | 1000 1550 1700 | 900
12/01/00 | 400 | 400 1400 1400 300
13/01/00 | 700 | 700 1050 750 250

14/01/00 800 800 1400 1200 550




Mixing Height (Meter)

Date \Time| 07.00 | 10.00 13.00 16.00 19.00
15/01/00 700 700 1200 1150 500
16/01/00 | 1200 | 1200 1950 1800 1100
17/01/00 100 100 1100 1100 550
18/01/00 950 950 1150 1100 450
19/01/00 600 600 900 1200 500
20/01/00 650 650, 0 1550 1050
21/01/00 650 - 1650 1000
22/01/00 | 1000 1 2200 1500
23/01/00 | 1150 ) |1 2 2100 1500
24/01/00 300 Vi 2400 700
25/01/00 | 700 1350, .| 1350 1050
26/01/00 | 7 & [ F1500 900
27/01/00 2 Nz P |, 1200 550
28/01/00 300 300 710950 1250 550
29/01/00 400 gy 1800 1100
30/01/00 1050
31/01/00 1200
01/02/00 500
02/02/00 1250
03/02/00 1500
04/02/00
05/02/00 | 200 2450 1850 | 1750 550
06/02/00 1°| 2 30p W I3[ 500
07/02/00 350 350 1550 1700 550

— —
T O P i 1Yo TR
09/0 0% " 60 0 0
10/02/00 600 950 1700 1550 900
11/02/00 300 300 2300 1800 550
12/02/00 850 850 1350 1300 600
13/02/00 550 550 1200 1200 600
14/02/00 400 400 1250 1100 500

255



Mixing Height (Meter)

Date “\Time| 07.00 | 10.00 13.00 16.00 19.00
15/02/00 | 750 750 900 950 400
16/02/00 | 900 900 1400 1750 900
17/02/00 | 1000 | 1100 1250 1600 700
18/02/00 | 900 900 1350 1400 600
19/02/00 | 1100 | 1100 1700 1450 750
20/02/00 | 550 550 |y 441200 1100 700
21/02/00 | 1750 750 1500 600
22/02/00 | 1100 ‘% 1350 850
23/02/00 | 850 | > |¥1 1200 650
24/02/00 | 700 7 \1;(5)0 550
25/02/00 70 50 f‘_*%o 800
26/02/00  |-——mstio TE As--

27/02/00 | 60 10 5 500 [ 1100
28/02/00 | 700 " 42250 150 1050
29/02/00 .- 150
01/03/00 100
02/03/00 700
03/03/00 800
04/03/00 500
05/03/00 700
06/03/00 600
07/03/00 450
08/03/00 (=] B0 Q%ﬂw 600
09/03/00 ~¢; 1000 | 100 140 14 850
10@/3&, ﬁoa 2 %E% T | H;EE =] 1 %4% - ;T‘UEOE
11/ H/ 0] ¢

12/03/00 | 550 750 1450 1850 750
13/03/00 | 700 700 1500 1800 1100
14/03/00 | 350 550 1700 2100 600
15/03/00 | 800 850 1500 1450 700
16/03/00 | 550 | 1350 2000 1900 850

256



Mixing Height (Meter)
N 07.00 | 10.00 13.00 16.00 19.00
17/03/00 900 1100 1350 1400 900
18/03/00 1450 | 1450 2400 2400 1050
19/03/00 900 900 1500 1550 700
PV KV [ NO TEMP DATA
21/03/00 800 1000 1250 1150 650
22/03/00 850 850 |} 41200 1100 600
23/03/00 | 900 900 \w JE 1400 650
24/03/00 - — 450 150
25/03/00 450 700 1300
26/03/00 | 700 / 1350 . 1200 800
27/03/00 450 I 150 //‘!n\ \\ 00 500
28/03/00 80¢ "f 'VE! ?\h ‘x\h\ 500
29/03/00 50 J'Il‘ E““\ 50
30/03/00 900 l]ﬂg M\\‘\\ 50 550
31/03/00 850" | ' §5 Saisg N[\ 18 600
Averaged 694 811@_ % g 729
mixing height EE - ok

ﬂ‘iJEJ’J?]EW]‘ﬁWEJ’]ﬂ‘i

s

Vs

E

T3 I

T A e

Q‘W']ﬂ\‘iﬂ‘ifu AN Y
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Figure G.3 Comparison of the 24-hr JZ@' at concentration of PM, predicted
by the model at the recepto h g [ e ground with its counterpart
concentration measured at;the monitoring station in Na Pra‘iZaan area during January
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