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สงวน  โกษารักษ : การประเมินมลภาวะอากาศจากการคมนาคมขนสงในเขตเทศบาลนครราชสีมา 
(AIR POLLUTION ASSESSMENT IN TRANSPORTATTION SECTOR IN NAKHON 
RATCHASIMA MUNICIPALITY)
อาจารยที่ปรึกษา : Assist. Prof. Dr. Ram Sharma Tiwaree,  122 หนา   

ในการขยายตัวของภาคอุตสาหกรรม ไดสงผลกระทบตอความเปนอยูภายในชุมชนเมือง
เปนตนวาท ําใหสภาพการจราจรในเขตเมืองมีความหนาแนนข้ึน ปริมาณการใชนํ ้ามันเชื้อเพลิงเพิ่ม
สูงขึ้น สงผลใหคุณภาพอากาศในเขตเทศบาลนคร นครราชสมีา มีแนวโนมที่จะประสบปญหามล
ภาวะอากาศอยางหลีกเลี่ยงไมได การศึกษาน้ีเปนการตรวจวิเคราะหหามลสารที่สํ าคัญไดแก 
คารบอนมอนนอกไซด (CO), เบนซีน (C6H6),  ซัลเฟอรไดออกไซด (SO2), ไนโตรเจนไดออกไซด
(NO2) และฝุนละอองที่มีขนาดเล็กกวา 10 ไมครอน (PM10) ซึ่งแพรกระจายอยูในบรรยากาศใน
บริเวณที่คาดวามีความเสี่ยงสูงในเขตเทศบาลนคร นครราชสมีา โดยเฉพาะในเขตการคมนาคมขน
สงหนาแนน  ผลการศึกษาพบวาความเขมขนของฝุนละอองขนาดเล็กกวา 10 ไมครอน(PM10) ใน
บรรยากาศสูงกวาคามาตรฐานคุณภาพอากาศของประเทศไทย ในการศึกษานี้ไดประเมินมลภาวะ
อากาศท่ีปลอยออกมาจากยานพาหนะชนิดตางๆ ในป พ.ศ. 2542 ถึงป พ.ศ. 2548 ในเขตเทศบาล
นคร นครราชสมีา โดยใชแบบจ ําลอง มลสารที่ประเมินไดแก CO, SO2, NO2, HC และ PM10 พบวา
สัดส วนมลสารที่ถูกปลอยออกมาจากพาหนะชนิดตางๆ มากที่สุดไดแก CO (54.3%) 
ไฮโดรคารบอน (19.0%) และ PM10 (17.8%) ตามล ําดับ ในการประเมินความเสี่ยงของมลสารตอ
สุขภาพของประชาชน พบวาสารเบนซีน มีความเสี่ยงตอสุขภาพประชาชนสูงกวาเปาหมายที่
กํ าหนด ผูวิจัยไดเสนอแนวทางการนํ าเทคโนโลยีและมาตรการตางๆ ที่อาจชวยลดปญหามลภาวะ
อากาศในเขตเทศบาลนคร นครราชสีมาไดในอนาคต
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(-/':.#8&.!/5#/!#&/5-3)5!/5.!:-(:.(/1#/'-(+!-9!%-&&3/#(/+?!+3:5!#+!!;<?!"<A?!#(,!B<A
#1.!!!*'/5'(!!/5.'1!!#$8'.(/!+/#(,#1,!!&'$'/+?!:-(:.(/1#/'-(+!-9!!CDEF!H.7:.%/!#/!+/#/'-(
REK!.7:..,.,!/5.!#$8'.(/!+/#(,#1,6!;=>=!'(!/5.!#$8'.(/!#'1!+#$%&.!5#+!.7:..,.,!'/+
+/#(,#1,!#/!+/#/'-(!R=6

O')31.!N4E6!!R@.1#).!!$#7'$3$!!:-(:.(/1#/'-(+!!-9!!;<!HE!5K!#(,!;=>=!HE!5K!!#/!!+'7
!!!!!!!!!!!!!!!!!!!!!!+#$%&'()!+/#/'-(+6

0

5

10

15

20

25

30

35

A1 A2 A3 A4 A5 A6
Station

Co
nc

en
tra

tion
 (p

pm
) Carbon monoxide

Benzene
Carbon monoxide Standard
Benzene Standard



33

O')31.!N4A6!!R@.1#).!$#7'$3$!!:-(:.(/1#/'-(!-9!!"<A!!#/!+'7!+#$%&'()!+/#/'-(+6

O')31.!N4X6!EA!5-31&2!CDEF!:-(:.(/1#/'-(+!Hµ)W$XK!#/!+'7!+#$%&'()!+/#/'-(+6

0

100

200

300

400

A1 A2 A3 A4 A5 A6
Station

Co
nc

en
tra

tio
n 

PM10
Standard

0

0.02

0.04

0.06

0.08

0.1

0.12

0.14

A1 A2 A3 A4 A5 A6
Station

Co
nc

en
tra

tion
 (p

pm
)

Sulfur dioxideStandard



34

(((1232D()4EC>A?F(+?BC7

!!!!!!!!!!!!!!!M*-! &-:#/'-(+! *5':5! 5#,! $-+/&2! 5')5! :-(:.(/1#/'-(! @#&3.+! -9! ,'99.1.(/!
%-&&3/#(/+! ! '(! /5.!#$8'.(/!#'1! !#(,!*5.1.! /5.1.!*#+!5.#@2! /1#99':! #(,!(#11-*!1-#,+
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AP!B-@6 _#+/.1&2!*'(, N6XI AY6= YA6= II6I
A=!B-@6 _#+/.1&2!*'(, A6EX AY6E YF6E II6I
AY!B-@6 B-1/5.#+/.1&2 X6II A=6P =P6P IJ6X
AI!B-@6 B-1/5.#+/.1&2 X6II AP6J =J6F JF6A
AJ!B-@6 B-1/5.#+/.1&2 J6=X A=6F PY6J JE6I
XF!B-@6 B-1/5.#+/.1&2 I6FF AX6A =E6N JA6X
E!V.:6 B-1/5.#+/.1&2 I6AP AX6F =F6N JX6N
A!V.:6 B-1/5.#+/.1&2 Y6=X EI6F =E6F JN6F
X!V.:6 B-1/5.#+/.1&2 N6PF AE6I YA6E JN6F
N!V.:6 B-1/5.#+/.1&2 X6II AX6Y YF6= JX6F
P!V.:6 B-1/5.#+/.1&2 N6YP AX6F YE6N JA6=
=!V.:6 B-1/5.#+/.1&2 I6PF AA6X =P6P JX6I
Y!V.:6 B-1/5.#+/.1&2 P6EX AA6I =A6= JN6P
I!V.:6 B-1/5.#+/.1&2 Y6II AA6X =E6E JN6J

!"-31:.0!B#L5-(![#/:5#+'$#!C1-@'(:'#&!D./.-1-&-)':#&!"/#/'-(!HEJJJK6
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O')31.!N4N6!!]'(,!,'1.:/'-(!#/!EE6PF!$!&.@.&!#/!+/#/'-(+!RP!#(,!R=6

.B<=>@(54C(?7A>(:;(J>F9I6>8(5?(8?5?9:48(#K(54C(#L2(B3$8.1!#(,!/2%.!-9
@.5':&.+! %&2'()! -(! /5.! 1-#,+! (.#1! /-! /5.! +#$%&'()! +/#/'-(+! '(9&3.(:.! /5.
:-(:.(/1#/'-(+! -9! ,'99.1.(/! %-&&3/#(/+! ! '(! /5.! #$8'.(/! #'1! -9! /5-+.! +/#/'-(+6! G9! /5.
(3$8.1! -9! /5.! @.5':&.+! '+! &#1).?! :-(:.(/1#/'-(! -9! %-&&3/#(/+! :-3&,! 8.! 5')56! R/! /5.
+#$.! /'$.?!,'99.1.(/! /2%.+!-9! /5.!@.5':&.+!$#2!.$'/!,'99.1.(/!`3#(/'/2!-9!%-&&3/#(/+
9-1!/5.!+#$.!,'+/#(:.!/1#@.&.,!-1!/5.2!5#@.!,'99.1.(/!.$'++'-(!9#:/-1+6!O-1!.7#$%&.?
$-/-1:2:&.+?!/13:L+!.$'/!5')5!#$-3(/!-9!%#1/':3&#/.!$#//.1+!/5#(!83+.+!-1!:#1+6!D3:5
$-1.!:#18-(!$-(-7',.!#(,!52,1-4:#18-(!#1.!.$'//.,!82!83+.+?!/13:L+?!$-/-1:2:&.+?
X4*5..&.1+!/5#(!82!:#1+?!%':L43%+!./:6!H9-1!,./#'&?!+..!M#8&.!N4EYK6!M#8&.!N4X!%1.+.(/+
-(.!5-31&2!$.#(!(3$8.1!#(,!/2%.!-9!@.5':&.+!H$.#(!-9!+'7!,#/#K!%&2'()!-(!/5.!1-#,
#/! +#$%&'()+! +/#/'-(! RP! ,31'()! /5.! %.1'-,! AP! B-@.$8.1! /-! E! V.:.$8.1! EJJJ6
B3$8.1! -9! /-/#&! @.5':&.+! %&2'()! *.1.! &#1).! -(! #&&! ,#2+! .7:.%/! -(! "#/31,#2! #(,
"3(,#26!G(!/5-+.!/*-!,#2+?!(3$8.1!-9!83+.+!a!/13:L+?!%':L43%+!#(,!:#1+!*.1.!%&2'()
-(!/5.!1-#,+!(.#1!/-!+/#/'-(!RP!*#+!#&+-!&.++6
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M#8&.!N4X6!!D.#(!!!-(.!!!!5-31&2!!!!(3$8.1!!!!-9!!!@.5':&.+!!!!%&2'()!!!-(!!!/5.!!!!!1-#,!!#/ !!
!!!!!!!!!!!!!!!!!!!+/#/'-(!RP!!HAP!B-@6!/-!E!V.:6!EJJJK6

b.5':&.!/2%.
,#2 D-/-1

:2:&.
X4*5..&.1 ;#1 C':L43% Z3+!a

/13:L
M-/#&

M531+,#2 E YFI NN NFX EAEA AAP APJA
O1',#2 A YPN PA N=I EEPF AX= A==F
"#/31,#2 X =XX NX X== EFIJ EJY AXAI
"3(,#2 N PPJ NP XNJ JYI E=A AFJX
D-(,#2 P NI= XP AIF E==X AXY AYFE
M3.+,#2 = PNE NX XXP ENAP A=A A=F=
].,(.+,#2 Y YFI N= NE= ENEY AXX AIAF

!"-31:.0!B#L5-(![#/:5#+'$#!C1-@'(:'#&!D./.-1-&-)':#&!"/#/'-(!HEJJJK6

M#8&.!N4N!%1.+.(/+!-(.!5-31&2!$.#(!(3$8.1! #(,! /2%.!-9!@.5':&.+!%&2'()!-(
/5.!1-#,!!#/!+#$%&'()+!!+/#/'-(!R=!,31'()!/5.!%.1'-,!A!/-!I!!V.:.$8.1!EJJJ6!>.1.!/--?

M#8&.!!N4N6!!D.#(!!-(.!!5-31&2!!(3$8.1!-9!!@.5':&.+!!%&2'()!!-(!/5.!1-#,!!#/!R=!HA!/-!I
!!!!!!!!!!!!!!!!!!!!V.:.$8.1!EJJJK6

b.5':&.!/2%.
,#2 D-/-1

:2:&.
X4*5..&.1 ;#1 C':L43% Z3+!a

/13:L
M-/#&

M531+,#2 E PFJ =A XAF =NI AY EP==
O1',#2 A NIA P= XXE YFN AN EPJY
"#/31,#2 X XYJ NI A=N PNA AN EAPY
"3(,#2 N AYY PI AXN XIN EI JYE
D-(,#2 P XFF PE EYE NJJ AE EFNA
M3.+,#2 = XYE =F AJF YPX AP ENJJ
].,(.+,#2 Y NXF PJ AJ= =NA XX EN=F

"-31:.0!B#L5-(![#/:5#+'$#!C1-@'(:'#&!D./.-1-&-)':#&!"/#/'-(!HEJJJK6

(3$8.1! -9! @.5':&.+! %&2'()!*#+! &#1).! -(! #&&! ,#2+! .7:.%/! -(! "#/31,#2! #(,! "3(,#26
O1-$!/5.!M#8&.+!N4X!#(,!N4N?!'/!'+!:&.#1&2!(-/':.#8&.!/5#/!$.#(!-(.!5-31&2!(3$8.1!-9
@.5':&.+!%&2'()!-(! /5.! ! 1-#,+!(.#1! /-! +/#/'-(!RP!*.1.! &#1).! !:-$%#1.,! /-! /5.! +#$.
(.#1!/-!+/#/'-(!R=6!M5'+!'(,':#/.+!/5#/!/5.!:-(:.(/1#/'-(!-9!%-&&3/#(/+!'(!/5.!#$8'.(/
#'1!#/!+/#/'-(!RP!+5-3&,!8.!5')5.1!/5#(!/5-+.!#/!+/#/'-(!R=6

(#45678>8(:;(5<=9>4?(59@(85<A6>82(R!/-/#&!-9!9-1/24/*-!-(.45-31&2!#$8'.(/
#'1! +#$%&.+! 9-1! .#:5! -9! /5.!;<! #(,! ;=>=! H+'7! +#$%&.+! %.1! ,#2! %.1! &-:#/'-(! 9-1! #
*..LK?!!+'7!/*.&@.!5-31&2!#$8'.(/!#'1!+#$%&.+!H-(.!+#$%&.!%.1!,#2!%.1!&-:#/'-(!9-1
+'7!,#2+K?!#(,!-(.!/*.(/249-31!5-31&2!#$8'.(/!#'1!+#$%&.+!9-1!.#:5!-9!/5.!"<A?!B<A?
#(,!CDEF! '(!.#:5!-9! /5.! /*-! &-:#/'-(+!HRP!#(,!R=K!*.1.! /#L.(!#(,!#(#&2Q.,6! !M5.
1.+3&/+! ! #1.! %1.+.(/.,! '(! M#8&.+! N4P! /-! N4EN! #(,! O')31.+! N4P! /-! N4EF6! M5.
:-(:.(/1#/'-(+!-9!.#:5!%-&&3/#(/!'(!/5.!#8-@.!/#8&.+!#(,!9')31.+!5#@.!8..(!:-$%#1.,
*'/5! /5.! :-11.+%-(,'()! #$8'.(/! +/#(,#1,! -9! M5#'&#(,! HEJJPK! .7:.%/! 9-1! ;=>=! #(,
B<A6
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M#8&.! N4P! #(,! O')31.! N4P! 1.%1.+.(/! /5.! -(.45-31&2! :-(:.(/1#/'-(+! -9!;<! #/
+/#/'-(!RP6!R/!/5'+!+/#/'-(?!/5.!$#7'$3$!:-(:.(/1#/'-(!-9!;<!,31'()!AP!B-@.$8.1
/-! E! V.:.$8.1! EJJJ! *#+! '(! /5.! 1#().! -9! N6FA! /-! EE6FX! %%$! #(,! /5.! -(.45-31&2
#@.1#).!:-(:.(/1#/'-(!*#+!'(!/5.!1#().!-9!F6JF! /-!X6PN!%%$6!R@.1#).!-1!$#7'$3$
:-(:.(/1#/'-(!-9!;<!*#+!5')5.+/!-(!+'7/5!,#2!-9!+#$%&'()!*5'&.!/5.!+#$.!*#+!&-*.+/
-(!9-31/5!,#2!-9!+#$%&'()6

M#8&.!N4P6!<(.45-31&2!;<!:-(:.(/1#/'-(+!#/!+/#/'-(!RP!H%%$K6

"/#/'-(!RP!HAP!B-@6!/-!E!V.:6!EJJJKV#2
E A X N P = Y

D#76
R@)6
D'(

N6=I
E6IF
F6IE

N6IY
E6EJ
F6FF

P6J=
A6NN
F6FF

N6FA
F6JF
F6FE

=6EF
E6IE
F6AI

EE6FX
X6PN
F6FP

I6JE
E6FA
F6FF

"MV6 XF!%%$6

O')31.!N4P6(<(.!5-31&2!:-(:.(/1#/'-(+!-9!;<!#/!+/#/'-(+!RP!HAP!B-@6!/-!E!V.:6!JJK6

M#8&.! N4=! #(,! O')31.! N4=! +5-*! /5.! -(.45-31&2! :-(:.(/1#/'-(+! -9! ;<! #/!
+/#/'-(!R=6!R/!/5'+!+/#/'-(?!/5.!-(.45-31&2!$#7'$3$!:-(:.(/1#/'-(+!-9!;<!,31'()!/5.!
%.1'-,!A!/-!I!V.:.$8.1!EJJJ!*.1.!'(!8./*..(!!A6JE!/-!EA6JI!%%$?!#(,!/5.!#@.1#).!
:-(:.(/1#/'-(+!*.1.!'(!/5.!1#().!-9!F6N=!/-!A6AE!%%$6!M5.!#@.1#).!;<!:-(:.(/1#/'-(!
*#+! 5')5.+/! -(! /5.! 9'1+/! ,#2! -9! +#$%&'()! #(,! /5'+! *#+! &-*.+/! -(! /5.! 9'9/5! ,#2! -9!
+#$%&'()6

M#8&.!N4=6!<(.45-31&2!;<!:-(:.(/1#/'-(+!#/!+/#/'-(!!R=!H%%$K6

"/#/'-(!R=!HA!/-!I!V.:6!EJJJKV#2
E A X N P = Y

D#76
R@)6
D'(6

EF6XA
A6AE
F6XA

EA6JI
E6NN
F6FF

=6AJ
F6=P
F6EE

Y6PF
E6NN
F6FF

A6JE
F6N=
F6FF

Y6JX
E6FA
F6FY

X6JX
F6I=
F6E=
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R&/5-3)5!/5.!@#1'#/'-(+!'(!$#7'$3$!-1!#@.1#).!:-(:.(/1#/'-(!-9!;<!'(!8-/5
+/#/'-(+!*.1.!(-/! &#1).?! /5.2!*.1.! +-$.5-*! '(9&3.(:.,!82!(3$8.1! #(,! /2%.!-9! /5.
@.5':&.+! %&2'()! -(! /5.! 1-#,+! (.#182! /-! /5-+.! +/#/'-(+6! G(! :#+.! -9! ! +/#/'-(! RP?! /5.
@#1'#/'-(+! '(! :-(:.(/1#/'-(! $')5/! #&+-! /5.! 1.+3&/! -9! *'(,! +%..,! *5':5! *#+! (-1/54
.#+/.1&2!#(,!1-#,!:-(+/13:/'-(!#:/'@'/2!(.#1!/5.!+/#/'-(!,31'()!/5.!+#$%&'()!%.1'-,6!G/
:#(! 8.! :&.#1&2! -8+.1@.,! /5#/! '(! 8-/5! +/#/'-(+?! /5.! :-(:.(/1#/'-(+! -9! ;<! *.1.! 9#1
8.&-*!/5.!:-11.+%-(,'()!#$8'.(/!+/#(,#1,!-9!M5#'&#(,6

O')31.!N4=6(R@.1#).!!-(.45-31&2!!:-(:.(/1#/'-(+!!-9!;<!!#/!!+/#/'-(!R=!HA!/-!I!V.:6
!!!!!!!!!!!!!!!!!!!!EJJJK6

M#8&.! N4Y! #(,! O')31.! N4Y! %1.+.(/! /5.! -(.45-31&2! :-(:.(/1#/'-(+! -9! ;=>=! #/!
+/#/'-(! RP6! M5.! -(.45-31&2! $#7'$3$! #(,! #@.1#).! :-(:.(/1#/'-(+! -9! ;=>=! #/! /5'+!
+/#/'-(!*.1.!'(!/5.!1#().!-9!E6FY!/-!N6E=!%%$!#(,!'(!/5.!1#().!-9!F6FP!/-!A6EP!%%$?!
1.+%.:/'@.&26

M#8&.!N4Y6!R@.1#).!-(.45-31&2!;=>=!:-(:.(/1#/'-(+!#/!+/#/'-(!RP!!H%%$K6

"/#/'-(!RP!HAP!B-@6!/-!E!V.:6EJJJKV#2
E A X N P = Y R@)6

D#76
R@)6
D'(

X6NA
E6YJ
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O')31.!N4Y6!!R@.1#).!!!-(.45-31&2!!:-(:.(/1#/'-(+!-9!!;=>=!!#/!+/#/'-(!RP!HA!!B-@6!/-!E
!!!!!!!!V.:6!EJJJK6

!!"'$'&#1&2?!M#8&.!N4I!#(,!O')31.!N4I!%1.+.(/!/5.!-(.45-31&2!:-(:.(/1#/'-(+!-9
;=>=!#/!+/#/'-(!R=6!M5.!$#7'$3$!#(,!#@.1#).!:-(:.(/1#/'-(+!-9!;=>=!!'(!/5'+!+/#/'-(
*.1.! '(! /5.! 1#().! -9! F6N=! /-! X6IP! %%$! #(,! '(! /5.! 1#().! -9! F6FN! /-! E6JI! %%$?
1.+%.:/'@.&26

M#8&.!N4I6!R@.1#).!-(.45-31&2!;=>=!:-(:.(/1#/'-(+!#/!+/#/'-(!R=!!H%%$K6

"/#/'-(!R=!HA!/-!I!V.:6!EJJJKV#2
E A X N P = Y R@)6

D#76
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O')31.!N4I6((R@.1#).!!!-(.45-31&2!!!:-(:.(/1#/'-(+!!-9!!;=>=!#/!+/#/'-(!R=!HA!/-!I
!!!!!!!!!!!!!!!!!!!!!!!!V.:.$8.1!EJJJK6

!!R+! '(!:#+.!-9!;=>=?!@#1'#/'-(+! '(! #@.1#).! #(,!$#7'$3$!:-(:.(/1#/'-(+!-9
;=>=! '(! +/#/'-(!RP!*.1.! '(9&3.(:.,! 82! (3$8.1! #(,! /2%.! -9! @.5':&.+! %&2'()! -(! /5.
(.#182! 1-#,+! #+! *.&&! #+! *'(,! +%..,! #(,! *'(,! ,'1.:/'-(?! #(,! 1-#,! :-(+/13:/'-(
#:/'@'/'.+6!>-*.@.1?!'(!+/#/'-(!R=?!'/!'+!$-+/&2!'(9&3.(:.,!!82!/5.!(3$8.1!#(,!/2%.!-9
@.5':&.+6!G/!:#(!8.!(-/':.,!/5#/!/5.!:-(:.(/1#/'-(+!-9!;=>=?!5-*.@.1?!'(!8-/5!+/#/'-(+
*.1.!9#1!8.&-*!/5.!R;SG>!+/#(,#1,6

!!M#8&.!N4J!#(,!N4EF!,.$-(+/1#/.! /5.!"<A!:-(:.(/1#/'-(+!#/! +/#/'-(+!RP!#(,
R=?! 1.+%.:/'@.&26! R/! +/#/'-(! RP?! /*.&@.45-31&2! :-(:.(/1#/'-(+! -9! "<A! *.1.! '(! /5.
1#().!-9!!NJ6X!×!EF4P!/-!EJJ!×!EF4P!!%%$?!#(,!/5.!AN45-31&2!:-(:.(/1#/'-(!-9!"<A!*#+
EEF!×!EF4P!!%%$6

M#8&.!N4J6!"<A!:-(:.(/1#/'-(+!#/!+/#/'-(!RP!H%%$K6

"/#/'-(!RP!HAP!B-@6!/-!E!V.:6EJJJK
V#2

E A X N P =
EA

5-31&2
EXY!×!EF4P I=6J!×EF4P EJJ!×EF4P EAX!×EF4P NJ6X!×EF4P EEF!×EF4P

HAN!5K
"MV6 F6EA!%%$6!HAN!5K

!R/!+/#/'-(!R=?!/5.!/*.&@.45-31&2!:-(:.(/1#/'-(+!-9!"<A!*.1.!'(!/5.!1#().!-9
NI6Y!×!EF4P!/-!AP=!×!EF4P!!%%$?!#(,!/5.!AN45-31&2!:-(:.(/1#/'-(!-9!"<A!*#+!JY6N!×
EF4P!!%%$6!M5.!:-(:.(/1#/'-(+!-9!"<A!'(!8-/5!+/#/'-(+!*.1.!`3'/.!&-*!'(!:-$%#1'+-(
/-!/5.!+/#(,#1,6
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M#8&.!N4EF6!"<A!:-(:.(/1#/'-(+!#/!+/#/'-(!R=!H%%$K6

"/#/'-(!R=!HA!/-!I!V.:6EJJJK
V#2

E A X N P =
EA

5-31&2
AP=!×EF4P EJY!×EF4P I=!×EF4P NI6Y!×EF4P EPJ!×EF4P JY6N!×EF4P

HAN!5K
"MV6 F6EA!%%$6!HAN!5K

!M#8&.!N4EE!#(,!N4EA!!%1.+.(/!:-(:.(/1#/'-(+!-9!!B<A!#/!!+#$%&'()!+/#/'-(+!RP!
#(,!R=?!!1.+%.:/'@.&26!R/!+/#/'-(!RP?!/5.!EA45-31&2!:-(:.(/1#/'-(+!-9!B<A!*.1.!'(!/5.!
1#().!F6XF!×EF4P! /-!N6YY×EF4P! %%$?! #(,! /5.!AN45-31&2! :-(:.(/1#/'-(!*#+!A6JI×EF4P!!
%%$6

M#8&.!N4EE6!!B<A!:-(:.(/1#/'-(+!#/!+/#/'-(!RP!H%%$K6

"/#/'-(!RP!HAP!B-@6!/-!E!V.:6EJJJK
V#2

E A X N P =4Y
EA

5-31&2
X6==

×!EF4P
N6FA

×!EF4P
X6YY

×!EF4P
F6XF

×!EF4P
N6YY

×!EF4P
A6JI

×!EF4P
HAN!5K

"MV6 F6FN!%%$6!HAN!5K

R/!+/#/'-(!R=?!/5.!EA45-31&2!:-(:.(/1#/'-(+!-9!B<A!!*.1.!'(!/5.!1#().!A6=P!×
EF4P!/-!N6PE!×!EF4P!!%%$?!#(,!/5.!AN45-31&2!:-(:.(/1#/'-(!!*#+!X6PE!×!EF4P!!%%$6!R+
'(! :#+.! -9! B<A?! B<A! :-(:.(/1#/'-(+! '(! 8-/5! +/#/'-(+! *.1.! @.12! &-*! #(,! /53+?! 9#1
8.&-*!/5.!:-11.+%-(,'()!+/#(,#1,6

M#8&.!N4EA6!B<A!!:-(:.(/1#/'-(+!#/!+/#/'-(!R=!H%%$K6

"/#/'-(!R=!HA!/-!I!V.:6EJJJK
V#2

E A X N P =!4!Y
AN

5-31&2
N6PE

×!EF4P
A6=P

×!EF4P
N6EJ

×!EF4P
X6PF

×!EF4P
A6JY

×!EF4P
X6PE

×!EF4P
HAN45K

"MV6 F6FN!%%$6!HAN!5K

!M#8&.! N4EX! #(,! O')31.! N4J! %1.+.(/! /5.! :-(:.(/1#/'-(+! -9! CDEF! ,31'()! /5.
%.1'-,!AP!B-@.$8.1!/-!E!V.:.$8.1!!EJJJ!#/!+/#/'-(!RP6!G(!/5'+!+/#/'-(?!/5.!EA45-31&2
:-(:.(/1#/'-(+!-9!CDEF!,31'()!/5.!%.1'-,!AP!/-!AJ!B-@.$8.1!EJJJ!*.1.!'(!/5.!1#().
IJ6NN! /-! XPJ6XF!µ)W$X?! #(,! /5.! -(.! AN45-31&2! :-(:.(/1#/'-(! -9! /5.! +#$.! 91-$! XF
B-@.$8.1!/-!E!V.:.$8.1!*#+!AFJ6NX!µ)W$X6



42

M#8&.!N4EX6!!CDEF!!:-(:.(/1#/'-(+!#/!+/#/'-(!RP!Hµ)W$XK6

"/#/'-(!RP!HAP!B-@6!/-!E!V.:6!EJJJK
V#2

E A X N P =4Y
AN

5-31&2
IJ6NN EJP6PJ AXJ6JN EJI6PI XPJ6XF AFJ6NX

HAN5K
"MV6 EAF! µ)W$X!HAN!5K
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O')31.!N4J6((EA!5-31&2!!CDEF!!:-(:.(/1#/'-(+!Hµ)W$XK!!#/!+/#/'-(!RP!,31'()!AP!B-@6!/-
!!!!!!!!!!!!!!!!!!!!!!E!V.:6EJJJ6

M#8&.!N4EN!#(,!O')31.!N4EF!,.$-(+/1#/.! /5.!CDEF! :-(:.(/1#/'-(+! !#/! +/#/'-(
R=6!M5.!EA45-31&2!:-(:.(/1#/'-(+!-9!CDEF!,31'()!/5.!%.1'-,!A!/-!=!V.:.$8.1!EJJJ
*.1.!'(!/5.!1#().!=X6FY!/-!EPF6AA!µ)W$X?!#(,!/5.!AN45-31&2!:-(:.(/1#/'-(!91-$!Y!/-!I
V.:.$8.1!*#+!IX6PJ!µ)W$X!'(!/5'+!+/#/'-(6

M#8&.!N4EN6!!CDEF!!:-(:.(/1#/'-(+!#/!+/#/'-(!R=!Hµ)W$XK6

"/#/'-(!R=!HA!/-!I!V.:6EJJJK
V#2

E A X N P =4Y
EA

5-31&2
EFJ6IF EPF6AA EFF6NY I=6=P =X6FY IX6PJ

HAN5K

!!"MV6 EAF!!µ)W$X!HAN!5K
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O')31.!N4EF6((EA!!5-31&2!(CDEF!!:-(:.(/1#/'-(+!Hµ)W$XK!#/!+/#/'-(!!R=!,31'()!A!/-!I
!!!!!!!!!!!!!!!!!!!!!!!!!V.:.$8.1!EJJJ6

!!G(! :#+.! -9! CDEF?! 8-/5! EA45-31&2! #(,! AN45-31&2! :-(:.(/1#/'-(! @#&3.+! 5#@.
.7:..,.,!/5.!+/#(,#1,!#/!+/#/'-(!RP!.7:.%/!-(!/5.!9'1+/!,#2!-9!/5.!+#$%&'()6!>-*.@.1
#/! +/#/'-(! R=?! +31%1'+'()&2?! #&&! EA! 5-31&2! +#$%&.+! H.7:.%/! -(! /5.! /5'1,! ,#2! -9
+#$%&'()K! #(,! AN45-31&2! +#$%&.!*.1.!*'/5'(! /5.! &'$'/! -9! :-11.+%-(,'()! AN! 5-31&2
#$8'.(/!#'1!+/#(,#1,!-9!M5#'&#(,6

!!V31'()!/5.!+#$%&'()!%.1'-,?!/5.1.!*#+!+-$.!1-#,!:-(+/13:/'-(!*-1L+!)-'()
-(!(.#1!+/#/'-(!RP6!D-1.-@.1?!@.5':&.+!%&2'()!-(!/5.!1-#,+!#/!&-:#/'-(!RP!*.1.!9-3(,
$-+/&2!#/!5')5!+%..,6!R,,'/'-(#&&2?!(3$8.1!#(,!/2%.+!-9!@.5':&.+!%&2'()!-(!/5.!1-#,+
(.#1! /-! /5'+! +/#/'-(!*.1.! &#1).?! #(,!*'(,! +%..,!*#+! #&+-!$-,.1#/.6! ! M5.+.! 9#:/-1+
$')5/! 5#@.! ! .(5#(:.,! ! :-(:.(/1#/'-(+! -9! CDEF! $.#+31.,! #(,! /53+?! .7:..,.,! /5.
#$8'.(/!#'1!+/#(,#1,!-9!M5#'&#(,!#/! /5'+!+/#/'-(6!R/!+/#/'-(!R=?! '(!-(&2!-(.!,#2?! /5.
CDEF!:-(:.(/1#/'-(!'(!/5.!#$8'.(/!#'1!.7:..,.,!/5.!:-11.+%-(,'()!+/#(,#1,6!M5#/!,#2
*#+!#!*..L.(,!,#2!#(,!/5.1.9-1.?!/5.1.!*#+!$-1.!$-@.$.(/!-9!@.5':&.+!#+!*.&&!#+
%.-%&.!*5-!:#$.!9-1!+5-%%'()!/-!/5.!(')5/!8#Q##16

!!Z#+.,!-(!/5.!'(9-1$#/'-(!91-$!/5.!C-&&3/'-(!;-(/1-&!V.%#1/$.(/!HEJJJK?!#
:-$%#1'+-(!8./*..(!$#7'$3$!:-(:.(/1#/'-(+!-9!,'99.1.(/!%-&&3/#(/+!%1.+.(/! '(! /5.
#$8'.(/!#'1!-9!B#L5-(![#/:5#+'$#!#(,!-/5.1!:'/'.+!-9!M5#'&#(,!*#+!,-(.6!G/!5#+!8..(
(-/.,!/5#/!;<!:-(:.(/1#/'-(!H=6P!%%$K!'(!B#L5-(![#/:5#+'$#!*#+!&-*.1!/5#(!/5-+.
'(! Z#()L-L! #(,! "#1#831'! HEX6F! #(,! I6P! %%$?! 1.+%.:/'@.&2K6! "<A! :-(:.(/1#/'-(! '(
B#L5-(![#/:5#+'$#!HEJJ!%%8K!*#+!9-3(,!5')5.1!/5#(!/5-+.!'(!Z#()L-L!#(,!;5-&831'
HEYY!#(,!AY!%%8?! 1.+%.:/'@.&2K6!M5.! !:-(:.(/1#/'-(!-9! !B<A! '(!B#L5-(![#/:5#+'$#
HN6YY! %%8K!*#+! &-*.1! /5#(! /5-+.! '(! Z#()L-L! #(,!c5-(L#.(! HENE6I! #(,! =P6F! %%8?
1.+%.:/'@.&2K6! R/! /5.! +#$./'$.?! /5.! :-(:.(/1#/'-(! -9! CDEF! '(! B#L5-(! [#/:5#+'$#
$3(':'%#&'/2! HXPJ6XK!*#+! 5')5.1! /5#(! /5-+.! '(! Z#()L-L! #(,!c5-(L#.(! HAAN6=! #(,
IY6Y!µ)W$X?!1.+%.:/'@.&2K6!M5.!,./#'&+!-9! /5.!#8-@.!,.+:1'8.,!#$8'.(/!#'1!`3#&'/2!-9
,'99.1.(/!:'/'.+!'+!)'@.(!'(!M#8&.!R4X!H#%%.(,'7!RK6
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12D!&<9889:4(:;(#9@($:66B?54?8(;@:<(G:=96>(+:B@I>8

12D23(&8?9<5?9:4(:;((.B<=>@(:;(*>F9I6>8(54C(*>F9I6>(M96:<>?>@(%@5J>6>C

!!M#8&.!N4EP!%1.+.(/+!/5.!(3$8.1!-9!,'99.1.(/!L'(,+!-9!@.5':&.+!%&2'()!-(!/5.
1-#,+! -9! B#L5-(! [#/:5#+'$#! $3(':'%#&'/2! 9-1! /5.! 2.#1+! EJJN?! EJJP?! EJJ=?! EJJY?
EJJI?!#(,!EJJJ6!M5.! 9')31.+! '(! /5.!M#8&.!*.1.!.+/'$#/.,!8#+.,!-(! /5.! '(9-1$#/'-(
%1-@',.,!82!,'99.1.(/!#).(:'.+!&-:#/.,!'(!/5.!B#L5-(![#/:5#+'$#!$3(':'%#&'/2!H+3:5
#+!B#L5-(![#/:5#+'$#!C1-@'(:'#&!M1#(+%-1/!<99':.!#(,![#'&*#2!<99':.K6

!!O1-$!M#8&.! N4EP?! '/! '+! (-/':.#8&.! /5#/! /5.! (3$8.1! -9! %1'@#/.! %':L43%+! #(,
:#1+!5#@.!:.1/#'(!)1-*/5!,31'()!/5.!%.1'-,!EJJN!/-!EJJJ6!M5.!(3$8.1!-9!$-/-1:2:&.+
5#,! 1.$#1L#8&.! )1-*/5! ,31'()! /5.! %.1'-,! EJJN! /-! EJJ=6! >-*.@.1?! /5.1.! '+! #
/1.$.(,-3+!,.:1.#+.!'(!/5.'1!(3$8.1!'(!EJJY!/-!EJJJ6!M5.!1.#+-(!9-1!/5'+!!$')5/!8.
/5.! .99.:/! .:-(-$':! :1'+'+! '(!M5#'&#(,! '(! /5#/! %.1'-,6! "-$.!*-1L.1+!*.1.! 1.&'.@.,
91-$! /5.'1! \-8+! 1.+3&/'()! '(! (-! '(:-$.! #(,! #8'&'/2! /-! %#2!$-(.2! 8#:L! /-! 9'(#(:'#&
:-$%#(2!9-1!/5.'1!&-#(!#(,!+-!-(6

M#8&.!N4EP6!b.5':&.!!/2%.+!#(,!/5.'1!(3$8.1+!'(!B#L5-(![#/:5#+'$#!$3(':'%#&'/26

d.#1M2%.+!!-9
@.5':&. EJJN EJJP EJJ= EJJY EJJI EJJJ

R'1!:-(,6!83+ A?XPY A?XPY A?XPY A?XPY A?XPY A?XPY
[.)3&#1!83+ X?PJJ X?PJJ X?PJJ X?PJJ X?PJJ X?PJJ
>'1.!%':L!3% A?XXE A?XXE A?XXE A?XXE A?XXE A?XXE
C1'@#/.!%':L4!3% N=?N== =F?N=F =P?XAA =F?FYP PN?IFJ P=?JPA
;#1 EA?=YJ EJ?EEX AX?FNN AE?EYA AE?=E= AA?EEN
M13:L Y?EII I?NE= J?==N I?==N =?YAE Y?=FE
X4*5..&.1 JYX E?FXJ E?FPI JNJ JIJ JIJ
D-/-1:2:&. AFI?JFN AYX?Y=F XAP?IEP ENY?EEX ENI?YEI EYI?N=X
M1#'( NY NY NY NY NY NY
M-/#& AIN?PNN XYE?EAA NXX?AXY AN=?XFY ANE?EIY AYN?NPX

!"-31:.0![.+3&/+!!91-$!!/5.!!+/3,2!!H,./#'&+!'(!#%%.(,'7!R!#(,!;!M#8&.+!R4E?!R4A?!#(,
!!!!!!!!!!!!!!;4E!/-!;4IK6

G(! /5.! 2.#1! EJJJ?! (3$8.1! -9!$-/-1:2:&.+! 5#,! ! #)#'(! 1'+.(! :-$%#1.,! /-! /5.
2.#1+!EJJY!#(,!EJJI!#+!/5.!.:-(-$2!+/#1/.,!/-!%':L!3%6!>-*.@.1?!/5'+!(3$8.1!'+!+/'&&
$3:5! &-*.1!:-$%#1.,! /-! /5#/! '(! /5.! 2.#1!EJJ=6! !M#8&.!N4E=!%1.+.(/+! /5.! .+/'$#/.,
#$-3(/! -9! #@.1#).! 93.&! :-(+3$%/'-(?! #(,! #@.1#).! @.5':&.4L'&-$./.1! /1#@.&.,! 82
@.5':&.!/2%.!'(!/5.!2.#1!EJJJ6

O1-$!M#8&.!N4E=!'/!'+!(-/':.#8&.!/5#/!8-/5!/-/#&!93.&!:-(+3$%/'-(!#$-3(/!#(,
@.5':&.4L'&-$./.1! /1#@.&.,! ,'+/#(:.! #1.! &#1).+/! 82! /5.! @.5':&.! /2%.! e$-/-1:2:&.f! '(
EJJJ!#+!'(!/5.!%#+/!H#%%.(,'7!Z!M#8&.!Z4EI!/-!Z4NE!H9-1!EJJN!/-!EJJIKK6
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M#8&.!N4E=6!!R@.1#).!93.&!:-(+3$%/'-(!#(,!@.5':&.!L'&-$./.1!/1#@.&.,!'(!EJJJ6

C#1#$./.1+
b.5':&.!/2%.+ R@.1#).!93.&

:-(+3$%/'-(
!H&'/.1K

R@.1#).!@.5':&.
L'&-$./.1!/1#@.&.,

HL$K

O3.&
.99':'.(:2
HL$W&'/.1K

R'1!:-(,6!83+ X?XXA?YJI EE?FJJ?EEX X6XX
[.)3&#1!83+ N?F==?IYF EX?NAF?=YE X6XF
>'1.!%':L!3% IJA?YYX Y?PJA?F=Y I6PF
C1'@#/.!%':L4!3% AJ?EFA?NYA AJE?FAN?YAF EF6FF
;#1 I?FYE?=EF J=?IPJ?XAF EA6FF
M13:L P?PNI?YXF AN?J=J?AIP N6PF
X4*5..&.1 E?YNA?=EI AP?A=Y?J=E EN6PF
D-/-1:2:&. E=?NEI?PJ= PAE?EEE?J=F XE6YN
M1#'( NYJ?AP= EEJ?IFX F6AP

"-31:.0![.+3&/+!91-$!/5.!+/3,2!H,./#'&+!'(!#%%.(,'7!Z!M#8&.+!Z4=?!Z4NA!/-!Z4N=K6

!M5.!%1':.!-9! /5.!$-/-1:2:&.! '+! &-*!#(,!$#(2!%.-%&.!*'/5!$.,'3$! '(:-$.
#(,! .@.(! #! +$#&&! )1-3%! -9! &-*! '(:-$.! %.-%&.! #1.! #8&.! /-! .#+'&2! #99-1,! 832'()! '/6
D-/-1:2:&.!'+!#!%-%3&#1&2!3+.,!@.5':&.!'(!/5'+!:'/26!C1'@#/.!%':L43%!@.5':&.+!#(,!:#1+
#1.!#/!/5.!+.:-(,!#(,!/5'1,!%-+'/'-(+?!1.+%.:/'@.&2!'(!/.1$+!-9!8-/5!93.&!:-(+3$%/'-(
#$-3(/!#(,!@.5':&.4L'&-$./.1!/1#@.&.,!,'+/#(:.!'(!EJJJ6

((((((( 12D2D(&8?9<5?9:4(:;(&NF5B8?(&<9889:4(O5I?:@8

!!_75#3+/! .$'++'-(! 9#:/-1! 9-1! $-8'&.! +-31:.! '+! .7%1.++.,! #+! /5.! $#++! -9! #
%-&&3/#(/!.$'//.,!%.1!3('/!-9!,'+/#(:.!/1#@.&.,6!M#8&.!N4EY!+3$$#1'Q.+!/5.!.$'++'-(
9#:/-1!9-1!$-8'&.!+-31:.+!:-(+',.1.,!'(!/5'+!+/3,26!_$'++'-(!9#:/-1+!%1.+.(/.,!'(!/5'+
/#8&.!*.1.!,.1'@.,! ! 91-$!@#1'-3+! +-31:.+! #(,!#,-%/.,! /-! /5.! :-(,'/'-(+!-9!B#L5-(
[#/:5#+'$#! $3(':'%#&'/2! /-! #! $#7'$3$! %-++'8&.! &.@.&! #+! ,.+:1'8.,! '(! /5.
$./5-,-&-)2!+.:/'-(6

M#8&.!N4EY6!!_$'++'-(!!9#:/-1+!!9-1!!$-8'&.!+-31:.!!!3+.,!9-1!-9!!B#L5-(![#/:5#+'$#
!!!!!!!!!!!!!!!!!!!!!$3(':'%#&'/2!H)WL$K6

O3.&!/2%.
b.5':&.!/2%. ;< "<A B<A >; CDEF

R'1!83+ EA6F E6YP EX6F X6Y E6P
[.)6!83+ EA6F E6YP EX6F X6Y E6P
%':L!3% =6JF F6XJ E6N E6YF F6AP
M13:L EA6F E6YP EX6F X6Y =6AE

V'.+.&

[#'& EA6F E6YP EX6F X6Y =6AE
;#1 A6YA F6EX A6Y F6JY F6ENS#+-&'(.
D-/-1:2:&. EX6F F6FA F6AF P6F P6PJ

UCS Xg*5..&.1+ EX6F F6PF E6A N6P E6IP

"-31:.0![.+3&/+!91-$!/5.!+/3,2!H,./#'&+!'(!#%%.(,'7!Z!M#8&.+!Z4E!/-!Z4NK6
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!!(( 12D2P(&<9889:4(QB54?9?7(:;(?F>($:66B?54?8

!!!!!!!!!!!!!!Z#+.,!-(!/5.!'(9-1$#/'-(!'(!+384+.:/'-(+!#8-@.?!/5.!#$-3(/!-9!/5.!,'99.1.(/
%-&&3/#(/+h! .$'++'-(! 82! @.5':&.! /2%.! '(! /5.! 2.#1! EJJJ! *#+! :#&:3&#/.,! 3+'()! /5.
.`3#/'-(! HX4XK! )'@.(! '(! :5#%/.1! GGG6! M#8&.! N4EI! ,.$-(+/1#/.+! /5.! .$'++'-(! `3#(/'/2
H/-((.+K!-9!,'99.1.(/!#'1!%-&&3/#(/+!82!@.5':&.!/2%.!'(!/5.!2.#1!EJJJ6

!!O1-$!/5.!/#8&.?!'/!'+!5')5&2!1.$#1L#8&.!/5#/!/5.!.$'++'-(!-9!:#18-(!$-(-7',.
H;<K?!#!5#Q#1,-3+!%-&&3/#(/?!5#+!#!&#1).+/!+5#1.!HPN6X^K!#$-()!/5.!,'99.1.(/!/2%.+!-9
%-&&3/#(/+!:-(+',.1.,6

!!M5.! +.:-(,! ! %-+'/'-(! 5#+! 8..(! :#%/31.,! 82! 52,1-:#18-(?! >;! HEJ^K6
"51.+/5#! #(,! D#&&#! HEJJXK! #&+-! .+/'$#/.,! /5.! .$'++'-(! +5#1.! -9! ;<! #(,! >;! '(
c#/5$#(,3! '(!EJJX?! #+!=P^!#(,!XF^?! 1.+%.:/'@.&26! !D-/-1:2:&.+! 9-&&-*.,!82! /5.
%':L43%+!5#,!)1.#/! 1.+%-(+'8'&'/2! 9-1!+3:5!5')5!.$'++'-(!-9!;<!#(,!>;! '(!B#L5-(
[#/:5#+'$#!$3(':'%#&'/26

M#8&.!N4EI6!!i3#(/'/2!-9!.75#3+/!.$'++'-(!82!@.5':&.!/2%.!'(!EJJJ6

C-&&3/#(/+!H/-((.+Kb.5':&.!/2%.
;< "<A B<A >; CDEF M-/#& ^

Z3+ AJN NA XEI JE XY YIA N6A
C':L!3% A?F=F EEN NEI PFI YP X?EYP EY6A
M13:L XFF NN XAP JA EPP JE= P6F
M1#'( E F6A A F6N E P F6FX
;#1 A=X EX A=A JN EN =N= X6P
D-/-1:2:&. =?YYN EF EFN A?=F= A?JEX EA?NFY =Y6A
X!g!*5..&.1+ XAI EX XF EEN NY PXA A6J
M-/#& EF?FAF AX=6A E?NPJ X?PFP6N X?ANA EI?N=X
^ PN6X E6X Y6J EJ6F EY6I !!!!!!!!!!!!!!EFF

!M#8&.! N4EJ! +3$$#1'Q.+! /5.! /-/#&! `3#(/'/2! -9! .75#3+/! .$'++'-(! ! '(! /5.
%1.@'-3+!2.#1+!HEJJN?!EJJP?!EJJ=?!EJJY?!#(,!EJJIK6

M#8&.!N4EJ6!M-/#&!`3#(/'/2!-9!.$'++'-(!-9!%-&&3/#(/+!H/-((.+K!'(!EJJN!/-!EJJI6

C-&&3/#(/+!/2%.!H/-((.+Kd.#1+ ;< "<A B<A >; CDEF M-/#&
EJJN EF?=YA AFI E?AYA X?IEE X?YEF EJ?=YX
EJJP EX?YYP XI= E?PNE N?JAJ N?IEJ AP?NPF
EJJ= E=?FAP NXI E?YF= P?Y=P P?YFA AJ?=X=
EJJY I?JPI ANP E?NJ= X?FYI A?YPX E=?PXF
EJJI I?YIE AAY E?XIJ X?FXJ A?YXN E=?EYF

"-31:.0![.+3&/+!91-$!/5.!+/3,2!H+..!#%%.(,'7!Z?!M#8&.!Z4I!/-!Z4EXK6

]5'&.!.+/'$#/'()!/5.!'(9-1$#/'-(!'(!/5.!#8-@.!/#8&.!-1!'(!/5.!M#8&.+!Z4Y!/-!
Z4EE!-9!!#%%.(,'7!Z?!/5.!.75#3+/!!.$'++'-(!!9#:/-1+!!#(,!!#@.1#).!!!@.5':&.4L'&-$./.1+
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/1#@.&.,! *.1.! :-(+',.1.,! +#$.! #+! '(! /5.! 2.#1! EJJJ6! M#8&.! N4AF! +5-*+! /5.! /-/#&!
.$'++'-(!-9!,'99.1.(/!%-&&3/#(/+!82!93.&!/2%.!H/-((.+K!'(!EJJJ6

M#8&.!N4AF6!!C-&&3/#(/+!.$'++'-(!82!93.&!/2%.!'(!EJJJ6

C-&&3/#(/!/2%.!H/-((.+K
O3.&!/2%. ;< "<A B<A >; CDEF M-/#&
S#+-&'(. Y?FXY AX X== A?YFF A?JAY EX?FPX
V'.+.& A?=PP AFF6AF E?F=X =JE A=I N?IYY6A
UCS XAI EX XF EEN NY PXA
M-/#& EF?FAF AX=6AF E?NPJ X?PFP X?ANA EI?N=X

12D21(OB?B@>(&<9889:4(&8?9<5?9:4

!!!!!!!!!!!!!!_$'++'-(! -9! ,'99.1.(/! /2%.+! -9! %-&&3/#(/! 91-$! $-8'&.! +-31:.+! 5#+! 8..(
.+/'$#/.,!/'&&!/5.!2.#1!AFFP!3(,.1!83+'(.++g#+g3+3#&!HZRjK!+:.(#1'-6!M5.!.+/'$#/'-(
5#+!8..(!$#,.!#::-1,'()!/-!/5.!%1-:.,31.!.7%&#'(.,!'(!:5#%/.1!GGG6!>.1.!'/!5#+!8..(
:-(+',.1.,!/5#/!/5.!(3$8.1!-9!,'99.1.(/! /2%.+!-9!@.5':&.!*-3&,!5#@.!#!:-$%-3(,.,
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@204''%:
E4$,*14 >BBC >BBF >BBG >BBH >BBI >BBB

J4A"&+ >KLGHB >BL>>M KMLNCC K>L>HK K>LG>G KKL>>C

3"&+'"&A
0,*#=/0+ CGLCGG GNLCGN GFLMKK GNLNHF FCLINB FGLBFK

M'O'P$44146+ BHM >LNMB >LNFI BCB BIB BIB

.%)%6*2*14+ KNILBNC KHMLHGN MKFLI>F >CHL>>M >CILH>I >HILCGM

Q)$46 BLM>B >>LNMK >MLGBC >?HNM >L>IG GLCGG

@%)"1 KHILFMB MGFLGNK CKBL>M> KM>LK>N KKHLF>G KGFL>IK
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E4$,*14 >BBC >BBF >BBG >BBH >BBI >BBB

<,W4A''6%/)4
7/+4+ >LBKC KLNHH KLKHC >LGHF >LIN> KL>C>

!%&=:,W4A
6%/)4''7/+4+ CB G> II >GB >BH >GF

S6,E")4''7/+4+ FM FF GM GI I> GI

J-"11''6/6"1
7/+4+ >I> >FG >GH CN CK MB

S6,E")4'')6/*# HL>II ILC>G BLGGC ILGGC GLHK> HLGN>

@%)"1 BLMBF >NLHGF >KLKFG >NLG>G ILICK >NLN>C
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T007U
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T007U

8")"

T007U
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T007U

8")"

Tµ5Z-MU

J@8

Tµ5Z-MU

D$,4&5'.", "U'K?>N
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"U'I?NN
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*U'N?NN

"U'=
7U'=
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H9PH
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''''W0V01'L'=8LQM7HNLOA [11 8L9M'>?'@" N9M'>?'@" 8''K/1''8OOP
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S7<
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HR7<
)V0,)>0

87"%&+<
)V0,)>0

87B0),
')V0,)>0Pollutants

mg/m3 ppm mg/m3 ppm mg/m3 ppm mg/m3 ppm mg/m3 ppm
J0+<%.

2E LR9H LM 8M9HQ O 7 7 7 7 7 7

Non-
dispersive
infrared
detection

GEH M9LH M98P 7 7 7 7 7 7 7 7 Chemilumi
nescence

-EH M9PS M9L 7 7 M9L M98H 7 7 M98 M9MR
UV – fluo-
rescence

DJ8M
7 7 7 7 M98H 7 7 7 M9MN 7

Gravimetric –
high volume
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+&-+B0$;Y=Z
<*A9&+#

,(#"3$B+-#"&10
+&-+B0$;Y=Z
<*AB">

5=0:93")
5W+)0.+1<9.
5M+)$[9-

6 ="#18"
*(&:$<(3
\$/],7

6NI
GII
6HI

6J
6J
6J

HQHJI
JQHII
6QNLI

5=0:93")
5M+)$[9-

H 47,01875
Y=$.)+&17

FI
NI

6J
L

6QHNI
JLI

5=0:93") G Z"<"*#9"5
c"#-"<"0^

KI 6N LII

5=0:93") J W()-0$)"1+&:
5[((&39"

HJN 6J GQJJJ

5=0:93") K %&B9-#7d(&0
5U(3>#0187

6KL 6N HQKHL

5=0:93") N e"^8(5
47,0187

GII 6K JQKII

H

5W+)0$.+1<
9.-

E U)"B(<5
W9"#"3">

NKL E JQNIN
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,"230$45E$@1(&#_BC7$$$?+P0B$$$$)(9:8$$$$29-0-$$$"&B$$$$8+)0$$$$.+1<59.$$$+&-+B0$$$$;"<8(&
$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$="#18"-+*"$*9&+1+."3+#>7

X)(9. ,>.0-
D+&0
;(7 D+&0$&"*0

;(7$('
T08+130
9&+#AB">

!+-#"&10
+&-+B0$;Y=Z
<*A9&+#

,(#"3$B+-#"&10
+&-+B0$;Y=Z
<*AB">

5W+)0$.+1<
9.-

L c"#-")"^"&5
W9"#"&(&

GFL F GQKLH

5=0:93")
5W+)0.+1<9.

F c+&:$65
,9&:-"^"&:

6II
HKI

6I
6I

6QIII
HQKII

5=0:93") 6I M)*>$1"*.
5[9-$#0)*7$H

6HI J JLI

5=0:93")
5W+).+1<$9.
5M+)$[9-

66 ?)+0&B-8+.5
$:)(9&B
^"#0)$U)(`7

EH
LI
HI

6E
6E
F

6QHHJ
6QGNI
6LI

5=0:93") 6H ["&$U"3"+5
c"#3+"2

KI 6J EII

5=0:93")
5W+).+1<9.

6G ;(&:.+3(*
5/9"&."<

6II
6II

E
E

EII
EII

5=0:93")
5M+)$[9-

6J ="#18"*(&:
<(35/],7

KK
KK

HH
HH

6QH6I
6QH6I

5M+)$[9- 6K U923+1
Z")<0#$$65H

KN N GGN

5M+)$[9- 6N Z")<0#$H5="#
18"*(&<(3

NI 6E 6QIHI

5M+)$[9- 6E /],75
["&#"3">

KN H6 6Q6EN

5M+)$[9- 6L ,)"+&$-#"#75
M+)$2"-0

HL 6I HLI

H

5W+)0$.+1<
9.-

6F Z")<0#$65
["&$,"&:#")

GE L HFN

,(#"3
5=0:93")
5W+)0.+1<9.
5M+)$[9-

6QKI6
6QLHG
JKK

HIQILN
6EQHJJ
NQGNH

/(9)10R$;"<8(&$="#18"-+*"$U)(T+&1+"3$,)"&-.()#$V''+10$@6FFLC7

,"230$45L7$$$;9*20)$('$$#)"+&$."--+&:$#8)(9:8$;"<8(&$="#18"-+*"$*9&+1+."3+#>7

%#0* ,)"1<
;(7

,+*0$)"#0
+&-+B0$;Y=Z

*+&7

!+-#"&10$+&-+B0
;Y=Z

<*A9&+#

O&:+&0
#>.0

?903
1(&-9*.#+(&

)"#0
@<*ADC

6 HG6 6I G J7K
H HGH 6I G J7K
G HGG 6E L J7K
J HGJ 6E L J7K
K J6K 6H K

4(**+&
;LKK=H

J7K
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,"230$45L$@1(&#_BC7$;9*20)$('$#)"+&$."--+&:$#8)(9:8$;"<8(&$="#18"-+*"$*9&+1+."3+#>7

%#0* ,)"1<
;(7

,+*0$)"#0
+&-+B0$;Y=Z

*+&7

!+-#"&10$+&-+B0
;Y=Z

<*A9&+#

O&:+&0
#>.0

?903
1(&-9*.#+(&

)"#0
@<*ADC

N J6N 6H K J7K
E J6E 6H K J7K
L J6L 6H K J7K
F J6F 6H K J7K
6I JH6 6H K J7K
66 JHJ 6H K J7K
6H JHN 6H K J7K
6G JHE 6H K J7K
6J JHL 6H K J7K
6K JHF 6H K J7K
6N JG6 6E L J7K
6E JGH 6E L

4(**+&
;LKK=H

J7K
6L H6 6H L 67NI
6F HH 6H L 67NI
HI E6 6H L 67NI
H6 EH 6H L 67NI
HH EG 6H L 67NI
HG EJ 6H L 67NI
HJ EE 6H L 67NI
HK EL 6H L

4(**+&
;LKK=H
c+#8
U0)<+&-
66H$WU
@HI$3A8)C

67NI
HN NE 6H L I7H
HE NL 6H L I7H
HL 6GK 6H L I7H
HF 6GN 6H L I7H
GI 6J6 6H L I7H
G6 6JH 6H L I7H
GH HHE 6H L I7H
GG HHL 6H L I7H
GJ HHF 6H L I7H
GK HGI 6H L I7H
GN JLG 6I K I7H
GE JLJ 6I K I7H
GL KI6 HI L I7H
GF KIH HI L I7H
JI KHE HI L I7H
J6 KHL HI L I7H
JH KJG HI L I7H
JG KJJ HI L I7H
JJ KF6 HI L

M3-#8(*Q
()$@XOC

I7H
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,"230$45L$@1(&#_BC7$;9*20)$('$#)"+&$."--+&:$#8)(9:8$;"<8(&$="#18"-+*"$*9&+1+."3+#>7

%#0* ,)"1<
;(7

,+*0$)"#0
+&-+B0$;Y=Z

*+&7

!+-#"&10$+&-+B0
;Y=Z

<*A9&+#

O&:+&0
#>.0

?903
1(&-9*.#+(&

)"#0
@<*ADC

JK KFH HI L I7H
JN KFK HI L I7H
JE KFK HI L

M3-#8(*Q
()$@XOC

I7H



!""#$%&'((%

!"#"$%&'()*"#+(&$'()$,"*-.+&/$,#"#+(&0
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1"2.3$!456$7(*-")+0(&$$$$$('$$3"89$$$0#"#+(&0$('$"+)$-(..:#"&#0$+&$;"<9(&$$$$="#89"0+*"

$$$$$$$$$$$$$$$$$$$>:&+8+-".+#?$$@-)3.+*+&")?$#30#A6

Station
Dura-
tion

Gases
&

STD.
A1

Mon.
8 Nov.

A2
Thu.

11 Nov.

A3
Fri.

12 Nov.

A4
Sat.

13 Nov.

A5
Mon.

15 Nov.

A6
Tue.

16 Nov.

Mean

6:30 -
7:30 - -

a) 1.630
b) 3.400
c) 6.780

a) 0.340
b) 1.890
c)2.890

a) 0.000
b) 4.460
c)11.22

a) 1.000
b) 4.330
c)27.88

a)  0.74
b)  3.52
c)  12.19

8:00 –
9:00

a)0.00
b) 0.050
c) 0.700

a) 0.00
b) 0.060
c)1.760

a) 0.00
b) 0.310
c) 5.750

a) 0.00
b) 1.120
c)7.330

a) 0.000
b) 5.149
c)7.957

a) 0.00
b) 1.810
c)14.26

a)  0.00
b)  1.42
c)  6.29

12:00 –
13:00

a)0.000
b) 0.120
c) 5.490

a) 0.000
b) 0.260
c)6.810

a) 0.240
b) 5.580
c)17.83

a) 0.00
b) 0.350
c)5.480

Error a) 0.00
b) 0.310
c)2.910

a)  0.05
b)  1.32
c)  7.70

14:30 –
15:30

a)0.000
b) 0.120
c) 1.190

a) 0.010
b) 2.560
c)8.240

a) 0.00
b) 1.180
c) 2.930

a) 0.00
b) 1.090
c)5.550

a) 8.850
b) 12.32
c)17.29

a) 0.00
b) 0.790
c)6.190

a)  1.48
b)  3.01
c)  6.90

16:00 –
17:00

a)0.000
b) 0.120
c) 6.220

a) 0.210
b) 0.240
c)2.620

a) 0.00
b) 0.920
c) 8.110

a) 0.000
b) 0.000
c)0.240

a) 0.00
b) 0.200
c)3.230

a) 0.00
b) 1.230
c)37.45

a) 0.04
 b) 0.45
c)  9.65

18:00 –
19:00

a)0.210
b) 1.650
c) 9.970

Cancel
(Rain)

a)0.00
b) 0.830
c) 4.940

a) 0.000
b) 1.299
c)2.830

a)0.00
b) 1.050
c)4.600

a)0.00
b) 0.020
c)1.060

a)  0.04
b)  0.97
c)  4.68

Mean

Carbon
monoxide

(CO)
ppm

30

( 1 h )

a)0.04
b) 0.41
c) 4.71

a)0.06
b) 0.78
c) 4.86

a)0.31
b) 2.04
c) 7.72

a) 0.06
b) 0.96
c) 4.05

a) 1.77
b) 4.64
c) 8.86

a) 0.17
b)  1.42
c) 14.96

a) 0.39
b)  1.74
c)  7.53

;(#3B$$$"A$C$>+&+*:*$D".:3E$2A$C$FD3)"/3$D".:3E$"&G$8A$C$>"H+*:*$D".:3
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1"2.3$!45$$@8(&#IGA6$7(*-")+0(&$$$$('$$$$3"89$$$0#"#+(&0$$('$$$"+)$$-(..:#"&#0$$+&$$$;"<9(&

$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$="#89"0+*"$*:&+8+-".+#?$$@-)3.+*+&")?$#30#A6

Station
Dura-
tion

Gases
&

STD.
A1

Mon.
8 Nov.

A2
Thu.

11 Nov.

A3
Fri.

12 Nov.

A4
Sat.

13 Nov.

A5
Mon.

15 Nov.

A6
Tue.

16 Nov.

Mean

6:30 -
7:30 - -

a) 0.730
b) 1.975
c) 12.67

a) 0.924
b) 2.180
c)2.967

a) 0.000
b) 0.305
c)0.664

a) 0.680
b) 1.566
c)2.511

a) 0.58
b) 1.51
c) 4.70

8:00 –
9:00

a) 0.00
b) 0.000
c) 0.000

a) 0.000
b) 0.004
c)0.010

a) 0.00
b) 0.149
c) 1.460

a) 0.00
b) 0.010
c)0.504

a) 0.000
b) 1.650
c)9.970

a) 0.00
b) 0.010
c)0.605

a) 0.00
b) 0.30
c) 2.09

12:00 –
13:00

a)0.000
b) 0.502
c) 2.514

a) 0.325
b) 5.775
c)10.05

a) 0.00
b) 0.771
c)1.764

a) 0.00
b) 3.745
c)7.435

Error a) 0.00
b) 6.225
c)49.16

a) 0.07
b) 3.40
c) 14.18

14:30 –
15:30

a)0.000
b) 0.000
c) 0.019

a) 0.000
b) 2.217
c)4.095

a) 0.00
b) 0.120
c) 1.100

a) 0.000
b) 0.000
c)0.170

a) 0.00
b) 3.435
c)7.025

a) 0.00
b) 3.916
c)8.415

a) 0.00
b) 1.61
c) 3.47

16:00 –
17:00

a)2.184
b) 5.149
c) 7.957

Error
rain

a) 0.00
b) 0.019
c) 0.904

a) 0.000
b) 1.502
c)3.514

a) 0.00
b) 0.004
c)0.300

a) 0.00
b) 0.004
c)0.410

a) 0.44
b) 1.34
c) 2.62

18:00 –
19:00

a)2.540
b) 6.921
c) 10.10

Cancel
(Rain)

a) 0.00
b) 0.315
c) 1.129

a) 0.000
b) 2.111
c)4.185

a) 0.00
b) 0.000
c)0.331

a) 0.00
b) 0.000
c)0.325

a) 0.51
b) 1.87
c) 3.21

Mean

Benzene
(C6H6)
ppm

10
(1-h)

a) 0.94
b) 2.51
c) 4.12

a) 0.11
b) 2.67
c) 4.72

a) 0.12
b) 0.56
c) 3.17

a) 0.15
b) 1.76
c) 3.13

a) 0.00
b) 1.08
c) 3.66

a) 0.11
b) 1.95
c) 10.24

a) 0.27
b) 1.73
c) 4.84

;(#3B$$$"A$C$>+&+*:*$D".:3E$2A$C$FD3)"/3$D".:3E$"&G$8A$C$>"H+*:*$D".:3



98

1"2.3$!45$$@8(&#IGA6$7(*-")+0(&$$$('$$$3"89$$$$0#"#+(&0$$('$$$"+)$$-(..:#"&#0$$+&$$$;"<9(&

$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$$="#89"0+*"$*:&+8+-".+#?$$@-)3.+*+&")?$#30#A6

Station
Dura-
tion

Gases
&

STD.
A1

Wed.
8 Dec.

A2
Thu.

11 Nov.

A3
Fri.

12 Nov.

A4
Sat.

13 Nov.

A5
Mon.

15 Nov.

A6
Tue.

16 Nov.

Mean

6:30 am
to

6:30 pm

(12-h)

Sulfur
dioxide
(SO2)
ppm
0.12

(24 h)

9.96 ×
10- 5

706 ×
10- 5

0.10 511 ×
10- 5

37.6 ×
10- 5

327 ×
10- 5

0.05

6:30 am
to

6:30 pm

(12-h)

Nitro
gen

dioxide
(NO2)
ppm
0.04

(24 h)

9.93 ×
10- 5

0.39 ×
10- 5

4.85 ×
10- 5

4.05 ×
10- 5

3.83 ×
10- 5

3.32 ×
10- 5

4.40 ×
10- 5

6:30 am
to

6:30 pm

(12-h)

PM10

µg/m3

120
(24 h)

57.94 368.34 173.39 211.87 342.16 186.77 223.41

;(#3B$$$"A$C$>+&+*:*$D".:3E$2A$C$FD3)"/3$D".:3E$"&G$8A$C$>"H+*:*$D".:3
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Table D-2. Mass concentration of suspended particulate (PM10).
!"#3 ,#"4

#+(&0
13*-3
)"#:)3
@0#")#A

$J7

K.(L
="#3
@$M$A

'#N$O*+&

1+*3

9

P)30
0:)3
@0#")#A

*2")

%&+#+".
L3+/9#
('
'+.#3)
/

K+&".
L3+/9#
('
'+.#3)
/

Q3+/9
#$('
-")#+8:
.")
/

P>5J

µ/O*N

P)3.+*+&")?$#30#

8 Nov. A1 25 52.66 12 990 3.6849 4.5459 0.8605 672.36
11 Nov. A2 25 48.44 9 990 4.5878 4.9334 0.3456 368.34
12 Nov. A3 25 45.75 12 991 4.5982 4.8087 0.2267 173.39
13 Nov. A4 26 41.08 12 991 4.5688 4.8007 0.2319 211.87
15 Nov. A5 25 46.00 12 991 4.5832 5.0051 0.4219 342.16
16 Nov. A6 24 50.92 12 996 4.6311 4.8850 0.2539 186.77

=3$R$-)3.+*+&")?$#30#

8 Dec. A1 20 39.50 8 1002 4.3597 4.3977 0.0380 57.94
%&4G3-#9$+&D30#+/"#+(&$%$@.(8"#+(&$FSA

25 Nov. A5-1 34 42.00 12 991 4.3430 4.6572 0.3142 89.44
26 Nov. A5-2 23 36.83 12 992 4.6338 4.8259 0.1921 195.59
27 Nov. A5-3 24 46.50 12 992 4.6527 4.9326 0.2799 239.94
28 Nov. A5-4 22 46.92 12 994 4.6567 4.8650 0.2083 198.58
29 Nov. A5-5 24 46.58 12 995 4.3833 4.8215 0.4382 359.30
30 Nov. A5-6 19 44.88 24 998 4.6435 5.1338 0.4903 209.43

%&4G3-#9$+&D30#+/"#+(&$%%$@.(8"#+(&$FTA

2 Dec. A6-1 19 51.33 12 998 4.6684 4.8025 0.1341 109.80
3 Dec. A6-2 21 46.08 12 997 4.3994 4.5635 0.1641 150.22
4 Dec. A6-3 21 40.25 12 998 4.3817 4.4842 0.1025 100.47
5 Dec. A6-4 20 54.83 12 998 4.3688 4.4795 0.1107 86.65
6 Dec. A6-5 20 56.08 12 999 4.3378 4.4194 0.0816 63.07
7 Dec. A6-6 19 54.79 24 1000 4.3764 4.5982 0.2218 83.59
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1"2.3$!4N6$7(*-")+0(&$$$('$$7U$$+&$$$;"<9(&$$="#89"0+*"$$$*:&+8+-".+#?$@VS$;(D6$#($5

$$$$$$$$$$$$$$$$$$$!3865WWWA$@+&4G3-#9$+&D30#+/"#+(&A6

Station : A5Dura
tion

Gases
&

STD.
Thu.

25 Nov.
Fri.

26 Nov.
Sat.

27 Nov.
Sun.

28 Nov.
Mon.

29 Nov.
Tue.

30 Nov.
Wed.
1 Dec.

Mean

6:30 -
7:30

a)4.87
b) 8.59
c) 12.09

a) 0.00
b) 4.08
c)10.06

a) 0.00
b) 14.29
c)22.07

a) 0.08
b) 4.03
c)7.56

a) 1.70
b)  7.85
c)20.00

a) 0.00
b) 16.37
c)32.93

a) 0.00
b) 1.22
c)6.41

a) 0.95
b) 8.06
c)15.87

8:00 –
9:00

a) 0.00
b) 0.01
c)0.87

a) 0.00
b) 0.34
c)7.88

a) 0.00
b) 0.14
c)5.36

a) 0.00
b) 0.04
c)1.24

a) 0.00
b) 0.00
c)0.62

a) 0.00
b) 0.05
c)1.22

a) 0.00
b)  0.11
c)4.21

a) 0.00
b) 0.10
c) 3.06

12:00 –
13:00

a) 0.00
b) 0.71
c)0.92

a) 0.00
b) 0.00
c)0.36

a) 0.00
b) 0.03
c)1.88

a) 0.00
b) 0.16
c)2.33

a) 0.00
b) 0.07
c)1.46

a) 0.00
b) 0.06
c)2.60

a) 0.00
b) 0.06
c)2.90

a) 0.00
b) 0.16
c) 1.78

14:30 –
15:30

a) 0.00
b) 1.38
c)7.27

a) 0.00
b) 0.75
c)3.92

a) 0.00
b) 0.06
c)2.00

a) 0.00
b) 0.37
c)2.92

a) 0.41
b) 1.52
c)4.87

a) 0.00
b) 0.16
c)4.19

a) 0.00
b) 0.41
c)3.90

a) 0.06
b) 0.66
c) 4.15

16:00 –
17:00

a) 0.00
b) 0.08
c)1.89

a) 0.00
b) 1.97
c)6.79

a) 0.00
b) 0.03
c)0.76

a) 0.00
b) 0.34
c)7.24

a) 0.00
b) 0.45
c)3.86

a) 0.00
b) 0.28
c)14.55

a) 0.00
b) 0.16
c)4.03

a) 0.00
b) 0.47
c) 5.59

18:00 –
19:00

a) 0.00
b) 0.055
c)5.05

a) 0.00
b) 0.00
c)0.18

a) 0.00
b) 0.08
c)3.66

a) 0.00
b) 0.44
c)2.81

a) 0.00
b) 0.95
c)5.78

a) 0.31
b) 4.30
c)10.67

a) 0.00
b) 4.17
c)32.00

a) 0.04
b) 1.43
c) 8.59

Mean

Carbon
monoxi

de
(CO)
ppm

30

(1 h)

a) 0.81
b) 1.80
c)4.68

a) 0.00
b) 1.19
c) 4.87

a) 0.00
b) 2.44
c) 5.96

a) 0.01
b) 0.90
c) 4.02

a) 0.28
b) 1.81
c) 6.10

a) 0.05
b) 3.54
c) 11.03

a) 0.00
b) 1.02
c) 8.91

a) 0.18
b) 1.81
c) 6.51

;(#3B$$$"A$C$>+&+*:*$D".:3E$2A$C$FD3)"/3$D".:3E$"&G$$8A$C$>"H+*:*$D".:3
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1"2.3$!4X6$7(*-")+0(&$('$23&Y3&3$+&$$$;"<9(&$="#89"0+*"$*:&+8+-".+#?$@VS$;(D6$#(
$$$$$$$$$$$$$$$$$$5$!3865WWWA$@+&4G3-#9$+&D30#+/"#+(&A6

Station : A5Dura-
tion

Gases
&

STD.
Thu.

25 Nov.
Fri.

26 Nov.
Sat.

27 Nov.
Sun.

28 Nov.
Mon.

29 Nov.
Tue.

30 Nov.
Wed.
1 Dec.

Mean

6:30 -
7:30

a)0.54
b)1.62
c) 2.24

a)0.00
b) 0.11
c) 1.49

a) 0.00
b) 0.18
c) 1.31

a)0.33
b) 1.46
c) 2.75

a) 0.40
b)  0.72
c) 3.90

a) 0.00
b) 0.74
c) 3.17

a) 0.00
b) 0.27
c) 1.17

a) 0.18
b) 0.73
c) 2.29

8:00 –
9:00

a) 0.00
b) 0.00
c) 0.50

a) 0.00
b) 0.00
c)0.06

a) 0.00
b) 0.01
c) 0.74

a) 4.87
b) 8.59
c) 12.09

a) 0.00
b) 0.00
c) 0.30

a) 0.00
b) 0.00
c) 0.09

a) 0.00
b) 0.00
c) 0.16

a) 0.70
b) 1.23
c) 1.99

12:00 –
13:00

a)0.00
b) 0.00
c) 0.34

a) 0.00
b) 0.00
c) 0.06

a) 0.00
b) 0.01
c)0.75

a) 0.00
b) 0.00
c) 0.06

a) 0.00
b) 0.00
c) 0.23

a) 0.00
b) 0.00
c) 0.08

a) 0.00
b) 0.00
c) 0.18

a) 0.00
b) 0.00
c) 0.24

14:30 –
15:30

a) 0.00
b) 2.90
c) 6.35

a) 0.00
b) 5.04
c) 13.06

a) 0.00
b) 0.04
c) 0.98

a) 0.00
b) 0.43
c)1.66

a) 0.00
b) 0.00
c) 0.30

a) 0.00
b) 0.00
c) 0.00

a) 0.00
b) 0.00
c) 0.51

a) 0.00
b) 1.20
c) 3.27

16:00 –
17:00

a) 0.00
b) 0.00
c) 0.40

a) 0.00
b) 0.44
c) 1.71

a) 0.00
b) 0.02
c) 0.82

a) 0.00
b) 0.41
c) 1.66

a) 0.00
b) 0.00
c)0.29

a) 0.00
b) 0.01
c) 3.34

a) 0.00
b) 0.00
c) 0.77

a) 0.00
b) 0.13
c)1.28

18:00 –
19:00

a)0.63
b) 6.24
c) 10.66

a) 0.00
b) 2.68
c) 5.82

a) 0.00
b) 0.01
c) 1.82

a) 0.44
b) 1.98
c) 3.62

a) 5.83
b) 11.32
c) 16.52

a) 1.31
b) 10.50
c)18.25

a) 0.00
b) 7.67
c) 13.85

a) 1.17
b) 5.77
c) 10.08

Mean

Benzene
(C6H6)
ppm

10

a) 0.20
b) 1.79
c) 3.42

a) 0.00
b) 1.38
c) 3.70

a) 0.00
b) 0.05
c) 1.07

a) 0.94
b) 2.15
c) 3.64

a) 1.04
b) 2.01
c) 3.59

a) 0.22
b) 1.88
c) 4.16

a) 0.00
b) 1.32
c) 2.77

a) 0.34
b) 1.51
c) 3.19

;(#3B$$$"A$C$>+&+*:*$D".:3E$2A$C$FD3)"/3$D".:3E$"&G$$8A$C$>"H+*:*$D".:3
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1"2.3$!4S6$7(*-")+0(&$('$,UVE$;UVE$"&G$P>5J$+&$$$;"<9(&$="#89"0+*"$*:&+8+-".+#?
$$$$$$$$$$$$$$$$$$$$$@VS$;(D6$#($5$!3865WWWA$@+&4G3-#9$+&D30#+/"#+(&A6

Station : A5
Dura-
tion

Gases
&

STD.
Thu.

25 Nov.
Fri.

26 Nov.
Sat.

27 Nov.
Sun.

28 Nov.
Mon.

29 Nov.
Tue.

30 Nov.
Wed.
1 Dec.

Mean

6:30 am
to

6:30 pm

(12-h)

Sulfur
dioxide
(SO2)
ppm
0.12

(24 h)

137 ×
10-5

86.9 ×
10-5

199 ×
10-5

123 ×
10-5

49.3 ×
10-5

110 ×
10-5

6:30 am–6:30 am
(24 h)

118 ×
10-5

6:30 am
to

6:30 pm

(12-h)

Nitro
gen

dioxide
(NO2)
ppm
0.04

(24 h )

3.66 ×
10-5

4.02 ×
10-5

3.77 ×
10-5

0.3 ×
10-5

4.77 ×
10-5

2.98 ×
10-5

6:30 am–6:30 am
(24 h)

3.25 ×
10-5

6:30 am
to

6:30 pm

(12-h)

PM10

µg/m3

120
(24 h)

89.44 195.59 239.94 198.58 359.30 209.43

6:30 am–6:30 am
(24 h)

215.38
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1"2.3$!4T6$7(*-")+0(&$$$('$$$7U$$$+&$$$;"<9(&$$$$="#89"0+*"$$$$*:&+8+-".+#?$$$@V$$#($$Z
$$$$$$$$$$$$$$$$$$$!3865WWWA$@+&4G3-#9$+&D30#+/"#+(&A6

Station : A6Dura-
tion

Gases
&

STD.
Thu.

2 Dec.
Fri.

3 Dec.
Sat.

4 Dec.
Sun.

5 Dec.
Mon.
6 Dec.

Tue.
7 Dec.

Wed.
8 Dec.

Mean

6:30 -
7:30

a) 0.00
b) 2.38
c) 13.82

a) 0.00
b) 0.05
c) 0.91

a) 0.00
b) 0.67
c) 3.68

a) 0.00
b) 2.81
c) 6.24

a) 0.00
b) 1.49
c) 3.98

a) 0.00
b) 1.32
c) 3.62

a) 0.98
b) 2.66
c) 6.84

a) 0.14
b) 1.63
c) 5.58

8:00 –
9:00

a) 0.00
b) 4.10
c)27.10

a) 0.00
b) 0.60
c) 11.20

a) 0.00
b) 0.29
c) 4.57

a) 0.00
b) 0.03
c) 0.96

a) 0.00
b) 0.06
c) 2.11

a) 0.00
b) 0.57
c) 22.16

a) 0.00
b) 0.00
c) 0.65

a) 0.00
b) 0.81
c) 9.82

12:00 –
13:00

a) 0.00
b) 0.01
c) 0.79

a) 0.00
b) 2.56
c)17.59

a) 0.00
b) 0.00
c) 0.46

a) 0.00
b) 0.03
c) 2.46

a) 0.00
b) 0.00
c) 0.57

a) 0.00
b) 0.03
c) 1.59

a) 0.00
b) 0.16
c) 3.69

a) 0.00
b) 0.40
c) 3.88

14:30 –
15:30

a) 0.00
b) 0.77
c)5.64

a) 0.00
b) 2.26
c) 19.36

a) 0.00
b) 0.02
c) 2.31

a) 0.00
b) 1.91
c) 5.40

a) 0.00
b) 0.20
c) 2.61

a) 0.00
b) 0.30
c) 5.88

a) 0.00
b) 0.00
c) 0.07

a) 0.00
b) 0.78
c) 5.90

16:00 –
17:00

a) 0.00
b) 0.08
c)6.13

a) 0.00
b) 0.08
c) 2.65

a) 0.00
b) 0.05
c) 4.48

a) 0.00
b) 1.92
c) 14.94

a) 0.00
b) 0.42
c) 1.88

a) 0.00
b) 0.11
c) 4.21

a) 0.00
b) 0.35
c) 1.73

a) 0.00
b) 0.43
c) 5.15

18:00 –
19:00

a) 1.90
b) 5.89
c)8.41

a) 0.00
b) 3.11
c) 26.15

a) 0.65
b) 2.84
c) 22.24

a) 0.00
b) 1.92
c) 14.97

a) 0.00
b) 0.59
c) 6.31

a) 0.44
b) 3.81
c) 10.12

a) 0.00
b) 1.97
c) 10.62

a) 0.50
b) 2.88
c) 14.12

Mean

Carbon
mon
oxide
(CO)
ppm

30
(1 h.)

a) 0.32
b) 2.21
c) 10.32

a) 0.00
b) 1.44
c) 12.98

a) 0.11
b) 0.65
c) 6.29

a) 0.00
b) 1.44
c) 7.50

a) 0.00
b) 0.46
c) 2.91

a) 0.07
b) 1.02
c) 7.93

a) 0.16
b) 0.86
c) 3.93

a) 0.11
b) 1.16
c) 7.41

;(#3B$$$"A$C$>+&+*:*$D".:3E$2A$C$FD3)"/3$D".:3E$"&G$$8A$C$>"H+*:*$D".:3
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1"2.3$!4[6$7(*-")+0(&$$('$$$23&Y3&3$$+&$$$;"<9(&$="#89"0+*"$$$*:&+8+-".+#?$$$@V$#($Z
$$$$$$$$$$$$$$$$$$$!3865WWWA$@+&4G3-#9$+&D30#+/"#+(&A6

Station : A6Dura-
tion

Gases
&

STD.
Thu.

2 Dec.
Fri.

3 Dec.
Sat.

4 Dec.
Sun.

5 Dec.
Mon.
6 Dec.

Tue.
7 Dec.

Wed.
8 Dec.

Mean

6:30 -
7:30

a) 0.00
b) 0.07
c) 0.83

a) 0.00
b) 0.01
c) 0.13

a) 0.00
b) 0.00
c) 0.20

a) 0.00
b) 0.01
c) 0.58

a) 0.00
b) 0.00
c) 0.19

a) 0.00
b) 0.00
c) 0.08

a) 0.00
b) 0.27
c) 0.73

a) 0.00
b) 0.05
c) 0.39

8:00 –
9:00

a) 0.00
b) 0.00
c) 0.19

a) 0.00
b)  0.00
c) 0.30

a) 0.00
b) 0.00
c) 0.25

a) 0.00
b) 0.00
c) 0.30

a) 0.00
b) 0.00
c) 0.30

a) 0.00
b) 0.00
c) 0.07

a) 0.00
b) 0.00
c) 0.00

a) 0.00
b) 0.00
c) 0.20

12:00 –
13:00

a) 0.00
b) 0.00
c) 0.28

a) 0.00
b) 0.00
c) 0.09

a) 0.00
b) 0.00
c) 0.26

a) 0.00
b) 0.00
c) 0.06

a) 0.00
b) 0.00
c) 0.46

a) 0.00
b) 0.00
c) 0.00

a) 0.00
b) 0.00
c) 0.00

a) 0.00
b) 0.00
c) 0.16

14:30 –
15:30

a) 0.00
b) 6.27
c) 12.47

a) 0.00
b) 0.07
c) 0.80

a) 0.00
b) 0.00
c) 0.00

a) 0.00
b) 0.00
c) 0.09

a) 0.00
b) 0.24
c) 1.17

a) 0.00
b) 0.17
c) 3.52

a) 0.00
b) 0.00
c) 0.00

a) 0.00
b) 0.96
c) 2.58

16:00 –
17:00

a) 0.00
b) 0.00
c) 0.28

a) 0.00
b) 0.56
c) 2.03

a) 0.00
b) 0.00
c) 0.19

a) 0.00
b) 0.60
c) 2.23

a) 0.00
b) 0.41
c) 1.99

a) 0.00
b) 1.68
c) 4.97

a) 0.00
b) 0.18
c) 1.43

a) 0.00
b) 0.49
c) 1.87

18:00 –
19:00

a) 1.91
b) 5.51
c) 9.03

a) 0.00
b) 1.01
c) 5.27

a) 0.00
b) 0.24
c) 1.83

a) 0.00
b) 1.97
c) 9.27

a) 0.00
b) 0.46
c)3.12

a) 0.00
b) 2.63
c) 5.83

a) 0.00
b) 4.69
c) 14.42

a) 0.27
b) 2.36
c) 6.97

Mean

Benzene
(C6H6)
ppm

10

a) 0.32
b) 1.98
c) 3.85

a) 0.00
b) 0.28
c) 1.44

a) 0.00
b) 0.04
c) 0.46

a) 0.00
b) 0.43
c) 2.09

a) 0.00
b) 0.19
c) 1.21

a) 0.00
b) 0.75
c) 2.41

a) 0.00
b) 0.86
c) 2.76

a) 0.05
b) 0.64
c) 2.03

;(#3B$$$"A$C$>+&+*:*$D".:3E$2A$C$FD3)"/3$D".:3E$"&G$$8A$C$>"H+*:*$D".:3
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1"2.3$!4Z6$$7(*-")+0(&$$$('$$$$$,UVE$$$;UVE$$$"&G$$$P>5J$$$$+&$$$;"<9(&$$$$$$="#89"0+*"
$$$$$$$$$$$$$$$$$$$$*:&+8+-".+#?$$@V$#($Z$!3865WWWA$@+&4G3-#9$+&D30#+/"#+(&A6

Station : A 6
Dura-
tion

Gases
&

STD.
Thu.

2 Dec.
Fri.

3 Dec.
Sat.

4 Dec.
Sun.

5 Dec.
Mon.
6 Dec.

Tue.
7 Dec.

Wed.
8 Dec.

Mean

6:30 am
to

6:30 pm

(12-h)

Sulfur
dioxide
(SO2)
ppm
0.12

(24 h)

256 ×
10-5

197 ×
10-5

86  ×
10-5

48.7 ×
10-5

159 ×
10-5

97.4 ×
10-5

6:30 am-6:30 am
(24 h)

141 ×
10-5

6:30 am
to

6:30 pm

(12-h)

Nitro
gen

dioxide
(NO2)
ppm
0.04

(24 h)

4.51 ×
10-5

2.65 ×
10-5

4.19 ×
10-5

3.50 ×
10-5

2.97 ×
10-5

3.51  ×
10-5

6:30 am-6:30 am
(24 h)

3.56 ×
10-5

6:30 am
to

6:30 pm

(12-h)

PM10

µg/m3

120
(24 h)

109.80 150.22 100.47 86.65 63.07 83.59

6:30 am-6:30 am
(24 h)

98.97
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1"2.3$!4W6$$ ;:*23)$ ('$ D39+8.30$ G:)+&/$ "+)$ \:".+#?$ *(&+#()+&/$ +&$ ;"<9(&$
="#89"0+*"$*:&+8+-".+#?$")3"6

!"#3B$ 19:)0G"?$VS$;(D3*23)$5WWW
](8"#+(&B$$$ %&#3)038#+(&$#($79"<")"#$G+0#)+8#
=("GB$$ ="#89"0+*"479(8<89"+

Duration Motor-
cycle

3 -
wheeler

Car Pick up Bus, and
truck

Total

06:30-07:30 1,267 41 359 953 212 2,832
08:00-09:00 775 38 508 1,411 271 3,003
12:00-13:00 552 38 296 1,118 224 2,228
14:30-15:30 462 52 357 1,315 240 2,426
16:00-17:00 487 47 492 1,301 248 2,575
18:00-19:00 703 48 405 1,174 154 2,484

Mean 708 44 403 1,212 225

1"2.3$$!4W$ @8(&#IGA6$$;:*23)$('$D39+8.30$G:)+&/$"+)$\:".+#?$*(&+#()+&/$+&$;"<9(&$
="#89"0+*"$*:&+8+-".+#?$")3"6

!"#3B$$ K)+G"?$VT$;(D3*23)$5WWW
](8"#+(&B$ %&#3)038#+(&$#($79"<")"#$G+0#)+8#
=("GB$ ="#89"0+*"479(8<89"+

Duration Motor-
cycle

3 -
wheeler

Car Pick up Bus, and
truck

Total

06:30-07:30 873 45 442 897 210 2,467
08:00-09:00 887 47 549 510 279 2,272
12:00-13:00 558 43 343 1,279 235 2,458
14:30-15:30 596 64 409 1,320 260 2,649
16:00-17:00 781 45 570 1,631 247 3,274
18:00-19:0 827 65 492 1,265 186 2,835

Mean 754 52 468 1,150 236



107

1"2.3$!4W$ @8(&#IGA6$$;:*23)$('$D39+8.30$G:)+&/$"+)$\:".+#?$*(&+#()+&/$+&$;"<9(&
="#89"0+*"$*:&+8+-".+#?$")3"6

!"#3B$$ ,"#:)G"?$V[$;(D3*23)$5WWW
](8"#+(&B$$ %&#3)038#+(&$#($79"<")"#$G+0#)+8#
=("GB$$$$ ="#89"0+*"479(8<89"+

Duration Motor-
cycle

3 -
wheeler

Car Pick up Bus, and
truck

Total

06:30-07:30 784 41 234 677 170 1,906
08:00-09:00 719 40 371 1,170 226 2,526
12:00-13:00 520 49 458 1,215 214 2,456
14:30-15:30 486 47 339 1,136 225 2,233
16:00-17:00 533 37 374 1,221 204 2,369
18:00-19:00 753 46 421 1,112 142 2,474

Mean 633 43 366 1,089 197

1"2.3$$!4W$ @8(&#IGA6$$;:*23)$('$D39+8.30$G:)+&/$"+)$\:".+#?$*(&+#()+&/$+&$;"<9(&
="#89"0+*"$*:&+8+-".+#?$")3"6

!"#3B$$$ ,:&G"?$$VZ$;(D3*23)$5WWW
](8"#+(&B$ %&#3)038#+(&$#($79"<")"#$G+0#)+8#
=("GB$$$ ="#89"0+*"479(8<89"+

Duration Motor-
cycle

3 -
wheeler

Car Pick up Bus, and
truck

Total

06:30-07:30 706 46 169 586 136 1,643
08:00-09:00 672 26 332 927 168 2,125
12:00-13:00 614 49 393 1,060 206 2,322
14:30-15:30 407 30 283 1,029 161 1,910
16:00-17:00 662 62 410 1,248 173 2,555
18:00-19:00 294 57 509 1,015 130 2,005

Mean 559 45 349 978 162



108

1"2.3$$!4W$ @8(&#IGA6$ ;:*23)$ $ ('$ $ D39+8.30$ $ G:)+&/$ "+)$ $ \:".+#?$ $ *(&+#()+&/$ +&$
;"<9(&$$="#89"0+*"$*:&+8+-".+#?$")3"6

!"#3B$$$$$ >(&G"?$VW$;(D3*23)$5WWW
](8"#+(&B$ %&#3)038#+(&$#($79"<")"#$G+0#)+8#
=("GB $ ="#89"0+*"479(8<89"+

Duration Motor-
cycle

3 -
wheeler

Car Pick up Bus, and
truck

Total

06:30-07:30 764 44 337 1,785 107 3,037
08:00-09:00 473 29 283 1,705 279 2,769
12:00-13:00 468 34 347 1,575 248 2,672
14:30-15:30 418 36 269 1,531 277 2,531
16:00-17:00 304 25 210 2,055 328 2,922
18:00-19:00 486 41 232 1,326 180 2,265

Mean 486 35 280 1,663 237

1"2.3$$!4W$ @8(&#IGA6$;:*23)$('$D39+8.30$G:)+&/$"+)$\:".+#?$*(&+#()+&/$+&$;"<9(&
$$$$$$$$$$$$$$$$$$$$$$$$="#89"0+*"$*:&+8+-".+#?$")3"6
!"#3B$$$ 1:30G"?$NJ$;(D3*23)$5WWW
](8"#+(&B$$ %&#3)038#+(&$#($79"<")"#$G+0#)+8#
=("GB $ ="#89"0+*"479(8<89"+

Duration Motor-
cycle

3 -
wheeler

Car Pick up Bus, and
truck

Total

06:30-07:30 817 78 417 949 193 2,454
08:00-09:00 651 47 379 1,667 274 3,018
12:00-13:00 408 33 269 1,394 231 2,335
14:30-15:30 320 24 287 1,523 328 2,482
16:00-17:00 533 36 423 1,967 345 3,304
18:00-19:00 515 37 234 1,051 198 2,035

Mean 541 43 335 1,425 262



109

1"2.3$!4W$ @8(&#IGA6$$;:*23)$('$D39+8.30$G:)+&/$"+)$\:".+#?$*(&+#()+&/$+&$;"<9(&
="#89"0+*"$*:&+8+-".+#?$")3"6

!"#3B$ Q3G&30G"?$$5$!383*23)$5WWW
](8"#+(&B$ %&#3)038#+(&$#($79"<")"#$G+0#)+8#
=("GB$ ="#89"0+*"479(8<89"+

Duration Motor-
cycle

3 -
wheeler

Car Pick up Bus, and
truck

Total

06:30-07:30 1,031 43 426 968 187 2,655
08:00-09:00 954 40 495 1,721 266 3,476
12:00-13:00 526 44 366 1,218 213 2,367
14:30-15:30 664 52 404 1,377 255 2,752
16:00-17:00 491 37 405 1,826 285 3,044
18:00-19:00 581 60 398 1,392 192 2,623

Mean 708 46 416 1,417 233

1"2.3$!45J6$ ;:*23)$$$$('$$$D39+8.30$$$G:)+&/$$$"+)$$$\:".+#?$$$*(&+#()+&/$$+&$$;"<9(&
$$$$$$$$$$$$$$$$$$$$$$$$="#89"0+*"$*:&+8+-".+#?$")3"6
!"#3B$$ 19:)0G"?$V$$!383*23)$5WWW
](8"#+(&B$ 193$&+/9#$2"Y"")$8(**3)8+".$*")<3#
=("GB$$ 79(*-9(.

Duration Motor-
cycle

3 -
wheeler

Car Pick up Bus, and
truck

Total

06:30-07:30 324 33 241 300 22 920
08:00-09:00 539 65 297 676 19 1,596
12:00-13:00 479 51 350 889 37 1,806
14:30-15:30 652 46 382 857 34 1,971
16:00-17:00 535 81 326 694 33 1,669
18:00-19:00 523 93 326 474 19 1,435

Mean 509 62 320 648 27



110

1"2.3$!45J$ @8(&#IGA6$$;:*23)$('$D39+8.30$G:)+&/$"+)$\:".+#?$*(&+#()+&/$+&$;"<9(&
="#89"0+*"$*:&+8+-".+#?$")3"6

!"#3B$$ K)+G"?$N$$!383*23)$5WWW
](8"#+(&B$ 193$&+/9#$2"Y"")$8(**3)8+".$*")<3#
=("GB 79(*-9(.

Duration Motor-
cycle

3 -
wheeler

Car Pick up Bus, and
truck

Total

06:30-07:30 294 24 168 292 24 802
08:00-09:00 472 48 309 729 15 1,573
12:00-13:00 372 59 295 882 32 1,640
14:30-15:30 566 62 369 888 22 1,907
16:00-17:00 649 56 449 825 24 2,003
18:00-19:00 538 89 395 606 25 1,653

Mean 482 56 331 704 24

1"2.3$!45J$ @8(&#IGA6$$;:*23)$('$D39+8.30$G:)+&/$"+)$\:".+#?$*(&+#()+&/$+&$;"<9(&
="#89"0+*"$*:&+8+-".+#?$")3"6

!"#3B$$ ,"#:)G"?$X$$!383*23)$5WWW
](8"#+(&B$ 193$&+/9#$2"Y"")$8(**3)8+".$*")<3#
=("GB 79(*-9(.

Duration Motor-
cycle

3 -
wheeler

Car Pick up Bus, and
truck

Total

06:30-07:30 206 30 74 145 18 473
08:00-09:00 381 48 296 448 19 1,192
12:00-13:00 467 52 360 674 29 1,582
14:30-15:30 343 59 270 738 25 1,435
16:00-17:00 474 61 292 638 24 1,489
18:00-19:00 402 40 293 608 27 1,370

Mean 379 48 264 542 24



111

1"2.3$!45J$ @8(&#IGA6$;:*23)$('$D39+8.30$G:)+&/$"+)$\:".+#?$*(&+#()+&/$+&$;"<9(&$
="#89"0+*"$*:&+8+-".+#?$")3"6

!"#3B$$ ,:&G"?$S$$!383*23)$5WWW
](8"#+(&B$ 193$&+/9#$2"Y"")$8(**3)8+".$*")<3#
=("GB 79(*-9(.

Duration Motor-
cycle

3 -
wheeler

Car Pick up Bus, and
truck

Total

06:30-07:30 236 26 102 187 19 570
08:00-09:00 330 57 144 355 14 900
12:00-13:00 275 66 330 476 20 1,167
14:30-15:30 187 52 271 280 11 801
16:00-17:00 292 79 275 389 20 1,055
18:00-19:00 340 65 280 614 21 1,320

Mean 277 58 234 384 18

1"2.3$!45J$ @8(&#IGA6$;:*23)$('$D39+8.30$G:)+&/$"+)$\:".+#?$*(&+#()+&/$+&$;"<9(&
="#89"0+*"$*:&+8+-".+#?$")3"6

!"#3B$$ >(&G"?$T$$!383*23)$5WWW
](8"#+(&B$ 193$&+/9#$2"Y"")$8(**3)8+".$*")<3#
=("GB$ 79(*-9(.

Duration Motor-
cycle

3 -
wheeler

Car Pick up Bus, and
truck

Total

06:30-07:30 136 26 61 124 14 361
08:00-09:00 284 12 50 295 15 656
12:00-13:00 379 66 154 675 29 1,303
14:30-15:30 261 81 224 632 23 1,221
16:00-17:00 316 65 265 655 21 1,322
18:00-19:00 425 54 274 615 21 1,389

Mean 300 51 171 499 21
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1"2.3$!45J$ @8(&#IGA6$$;:*23)$('$D39+8.30$G:)+&/$"+)$\:".+#?$*(&+#()+&/$+&$;"<9(&
="#89"0+*"$*:&+8+-".+#?$")3"6

!"#3B$$ 1:30G"?$[$$!383*23)$5WWW
](8"#+(&B$ 193$&+/9#$2"Y"")$8(**3)8+".$*")<3#
=("GB 79(*-9(.

Duration Motor-
cycle

3 -
wheeler

Car Pick up Bus, and
truck

Total

06:30-07:30 252 38 133 251 23 697
08:00-09:00 498 49 366 762 19 1,694
12:00-13:00 384 63 337 988 30 1,802
14:30-15:30 312 64 264 949 27 1,616
16:00-17:00 434 82 396 836 24 1,772
18:00-19:00 344 63 243 731 27 1,408

Mean 371 60 290 753 25

1"2.3$!45J$ @8(&#IGA6$$;:*23)$('$D39+8.30$G:)+&/$"+)$\:".+#?$*(&+#()+&/$+&$;"<9(&
="#89"0+*"$*:&+8+-".+#?$")3"6

!"#3B$$ Q3G&30G"?$Z$$!383*23)$5WWW
](8"#+(&B$ 193$&+/9#$2"Y"")$8(**3)8+".$*")<3#
=("GB 79(*-9(.

Duration Motor-
cycle

3 -
wheeler

Car Pick up Bus, and
truck

Total

06:30-07:30 281 43 173 279 35 811
08:00-09:00 437 58 348 715 23 1,581
12:00-13:00 464 49 362 765 44 1,684
14:30-15:30 498 73 312 926 36 1,845
16:00-17:00 397 55 295 733 35 1,515
18:00-19:00 503 74 288 435 26 1,326

Mean 430 59 296 642 33
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#)*++*,-(.,-/0,1(",1*23(456+705+

3/"*.4*1#"*$,5.)1(/1*5.'$%6*.51$./-*4.)*)"7&%$/8*",$--$./*4).,*9"#$%'"-*$-
1.* (7.51* 9"#$%'"* ",$--$./* %./1).':* ;#$-* 5.'$%6* #(-* <""/* 9$8.).&-'6* (7.51"7* $/
0(/(7(=*>(5(/=*(/7*?:@:A:=*(/7* $-*('-.*(7.51"7* $/*,(/6*.4* 1#"*+&).5"(/*%.&/1)$"-
(/7* .1#")* 5()1-* .4* 1#"* B.)'7* (1* 5)"-"/1:* * @.,"* .4* 1#"* ",$--$./* %./1).'* 5.'$%6
,"(-&)"-*()"*7$-%&--"7*<"'.B:

89(.:6-;5(,<(=751(>761*/3(6+(6-(?@/*,-

C&"'*D&('$16*$-*(*9")6*%.,5'"E*1.5$%*(/7*D&('$16*.4*4&"'*%./-1(/1'6*%#(/8"-
FB$1#$/* -5"%$4$%(1$./-G* 7"5"/7$/8* &5./* 1#"* %)&7"* .$'* 5).%"--"7* (/7* )"4$/")6
%./4$8&)(1$./-* (9($'(<'":* 0)&7"* .$'* (9($'(<'"* (1* 7$44")"/1* 5'(%"-* #(9"* 7$44")"/1
5).5")1$"-*(/7*1#&-*7$44")"/1*D&('$16:*+9"/*$/*1#"*%(-"*.4*1#"*-(,"*-.&)%"*.4*-&55'6=
D&('$16* .4* 4&"'* %#(/8"-* B$1#* 1$,":* A''* 5"1).'"&,* 5).7&%1-* &-"7* $/* ;#($'(/7* ()"
$,5.)1"7*4).,*(<).(7:*H&8"* $/9"-1,"/1* $-* )"D&$)"7* 1.*(44"%1*%#(/8"* $/* 4&"'*D&('$16
(/7*#(9"*1.*<"*%./-$-1"/1*B$1#*<.1#*5)"-"/1*(/7*4&1&)"*(9($'(<$'$16*.4*%)&7"*.$'*$/*1#"
B.)'7*,()I"1*(/7*1#"$)*(9($'(<$'$16**$/*;#($'(/7:

(((((( A9(=751(>761*/3(&)@62/(,-(#)*++*,-+

!!"#$%$&!'($&

?/7")* %.,5()(<'"* %./7$1$./-=* 03=* 1.1('* H0-=* (/7* J3E* ",$--$./-* 4).,
7$"-"'*"/8$/"-*()"* '.B* $/*%.,5()$-./-*B$1#* 1#.-"* 4).,*8(-.'$/"*"/8$/"-:*H.B"9")=
@3K=* 5()1$%&'(1"* (/7* 5.'6%6%'$%* ().,(1$%* F"E5)"--"7* (-* -.'&<'"* .)8(/$%* ,(--
",$--$./-*F@32GG*()"*,(L.)*%./%")/-*4).,*7$"-"'*<&)/$/8:*@&'4&)*%./1"/1*$-*1#"*,.-1
7$-%&--"7* 5).5")16* .4* 7$"-"':* @3K* ",$11"7* $/1.* 1#"* (1,.-5#")"* &/7")8."-* 5#.1.M
%#",$%('*)"(%1$./-*1.*5).7&%"*-"%./7()6*5()1$%&'(1"-*B#$%#*()"*)"-5./-$<'"*4.)*(%$7
)($/=*)"7&%1$./*$/*9$-$<$'$16=*7(,(8"*1.*#"('1#*(/7*1#"*"/9$)./,"/1:*A/.1#")*5).5")16
.4* 7$"-"'* 4&"'* $-* 1#"* %"1(/"* /&,<")* B#$%#* $-* )"'(1"7* 1.* $8/$1$./* 7"'(6* $/* 1#"
%.,<&-1$./* 5).%"--:* 0"1(/"* /&,<")* #(-* "44"%1-* ./* 4&"'* "%./.,6=* "/8$/"* /.$-"=
"/8$/"*",$--$./-=*%.'7*-1()$/8*(/7*7&)(<$'$16*.4*"/8$/":*;#"*"44"%1*.4*%"1(/"*/&,<")
./* ",$--$./* ()"* -&,,()$N"7* $/* ;(<'"* +MO:* P1* $-* .<-")9"7* 1#(1* H0=* J3E=* 03=* (/7
5()1$%&'(1"-*(''*$/%)"(-"*B$1#*'.B")$/8*.4*%"1(/"*/&,<"):

;(<'"*+MO:**+44"%1*.4*%"1(/"*/&,<")*./*",$--$./:

Q()(,"1") R*P/%)"(-"*<6*'.B")$/8*%"1(/"*/&,<")*4).,*ST*1.*UU
J3E
H0
03

Q()1$%&'(1"

T:VT
T:KS
T:WS
T:KT

@.&)%"X*2&I#.5(7#6(6*(/7*Y(L"*FOZ[ZG:
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)*%+&#,$!'($&

;#"*D&"-1$./*.4* '"(7* $/*8(-.'$/"* $-* $/1$,(1"'6* '$/I"7* 1.* 1#"*.%1(/"* '"9"'*.4
1#"*4&"':*;#"*.%1(/"*)"D&$)","/1*.4*(/6*9"#$%'"*$-*(*4&/%1$./*.4*$1-*%.,5)"--$./*)(1$.
(/7* 1#"* <(-$%* "/8$/"* 7"-$8/:* P4* 1#"* 4&"'* .%1(/"* /&,<")* $-* '"--* 1#(/* 1#"* 7"-$8/
)"D&$)","/1*.4*(/6*"/8$/"*1#"/*1#")"*$-*4&"'*5"/('16*.4*O:SR*4.)*"(%#*5.$/1*.4*.%1(/"
/&,<")* '.--:*\"(7* $-* (77"7* 1.* 8(-.'$/"* (-* (* %#"(5*,"%#(/$-,* * 1.* (%#$"9"* (* 8$9"/
.%1(/"*/&,<"):*\"(7*('-.*-")9"-*1.*"E1"/7*1#"*9('9"*-"(1*'$4"*(%1$/8*(-*(*'&<)$%(/1*$/
%(-1* $)./* "/8$/"*<'.%I-:*H.B"9")=*B$1#* 1#"* (79(/%","/1* 1"%#/.'.86=* /"B*9"#$%'"-
",5'.6* #()7"/"7* ,(1")$('* B#$%#* %(/* .5")(1"* $/* '"(7* 4)""* 8(-.'$/":* P1* B.&'7* <"
"E1)","'6* #(N()7.&-* 1.* /"8'"%1* 1#"* "44"%1-* .4* '"(7* ",$--$./* ./* "/9$)./,"/1
5)$,()$'6:

*](-.'$/"*F'"(7*4)""G*&-"7*$/*;#($'(/7*$-*1#"*-$,$'()*'"9"'*FZOMZS*Y3JG*1#(1*.4
+&).5"*FZTMZ[*Y3JG=*<&1*(*'$11'"*<$1*7$44")"/1*4).,*1#(1*$/*1#"*J.)1#*A,")$%(*FZKMZ[
Y3JG:*P/*;#($'(/7=*8(-.'$/"*&-"7*$-*(',.-1*'"(7M4)"":

(((((( B9(#)*++*,-(.,-/0,1(C52:-,1,;*5+(!+@52/+

A55'6$/8*",$--$./*%./1).'*1"%#/.'.8$"-*1.*)"7&%"*",$--$./-*$-*(/*"44"%1$9"
,"1#.7* 1.* (%#$"9"* (* 7"-$)"7* ",$--$./* )"7&%1$./:* 39")* 1#"* 6"()-=* /&,<")* .4
1"%#/.'.8$"-* #(9"* ",")8"7=* 5()1$%&'()'6* $/* 7"9"'.5"7* %.&/1)$"-* 4.)* (55'$%(1$./* $/
9"#$%'"*",$--$./*)"7&%1$./:*Q).1"%1"7*<6*%#"(5*4&"'*5)$%"-=*1#"*?@*(55).(%#*#(-*<""/
1.* (%#$"9"* )"7&%1$./-* <6* "E#(&-1* 1)"(1,"/1=* B#$'"* 1#"* +&).5"(/-* #(9"* 1"/7"7* 1.
,.7$46*1#"*"/8$/"*7"-$8/*(/7*%.,<&-1$./*%#()(%1")$-1$%-:

* 0./1).'* (1* -.&)%"* $/9.'9"-* %./1).'* .4* "9(5.)(1$9"=* %)(/I%(-"=* (/7* "E#(&-1
",$--$./-:*C.)*"9(5.)(1$9"*",$--$./*%./1).'=*8"/")(''6*1B.*<(-$%*1"%#/$D&"-*()"*&-"7=
/(,"'6* 9(5.)* )"%.9")6* -6-1",* (/7* 1#"* (7-.)51$./* )"8"/")(1$./* -6-1",:* 0)(/I%(-"
",$--$./*%./1).'*$-*1.*5)"9"/1*1#"*<'.B<6*8(-"-*4).,*"-%(5$/8*$/1.*1#"*(1,.-5#")":
H.B"9")=* "E#(&-1* ",$--$./* %./1).'* %./-1$1&1"-* 1#"* ,.-1* %)&%$('* %.,5./"/1* $/* 1#"
"E#(&-1* 5.''&1$./* %./1).'* -1)(1"86* (/7* #(-* &/7")8./"* -"9")('* 7"9"'.5,"/1-
%.,,"/-&)(1"*B$1#*1#"*$/%)"(-$/8'6*-1)$/8"/1*9"#$%&'()*",$--$./*-1(/7()7-:

**0()<&)"1.)*(7L&-1,"/1=*"'"%1)./$%*4&"'*$/L"%1$./=*"/8$/"*)"%./7$1$./$/8=*'"(/M
<&)/*-6-1",=*4&"'*,.7$4$%(1$./-=*1&)<.*%#()8$/8*"1%:*()"*-.,"*.4*1#"*%./1).'*.51$./-
4.)*"E#(&-1*",$--$./:*;#"*5.''&1(/1-* 1.*<"*%./1).''"7* 4).,*8(-.'$/"*9"#$%'"-*B.&'7
<"* *03=* (/7*H0*B#$'"* 4.)* 7$"-"'* 9"#$%'"-* @3K=*J3E=* (/7* -,.I"* #(9"* <""/* 4.&/7
4).,*1#$-*-1&76:*;#"*4.''.B$/8*(55).(%#"-*#(9"*<""/*5).5.-"7*4.)*7$44")"/1*165"-*.4
9"#$%'"-*F2(''(=*OZZWG:

!!"#$%$&!-$.#/&$%

**J3E*%./1).'*$/*7$"-"'*9"#$%'"-*,(6*<"*(%#$"9"7*<6*+E#(&-1*8(-*)"%$)%&'(1$./
F+]YG*.)* 1&)<.%#()8$/8:* P/* 1#$-* -6-1",=* 1#"* ($)^4&"'* )(1$.* $-* 7$'&1"7* <6* (* )"'(1$9"'6
$/")1*8(-*B#$%#=*$/*1&)/=**)"7&%"-*1#"*,(E$,&,*%.,<&-1$./*1",5")(1&)"=**)"-&'1$/8*$/
(*)"7&%1$./*$/*1#"*4.),(1$./*.4*J3E*:*H.B"9")=*+]Y*(44"%1-*1#"*"/8$/"*5")4.),(/%"
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(/7* $1*#(-* 4&"'*5"/('16*.4*(<.&1*WMUR:* P/*(77$1$./=*(%%"'")(1$./*(/7*9"#$%'"*7)$9$/8
(<$'$16*()"*8"/")(''6*5..):*H.B"9")=*7$"-"'*5)$%"*$-*%#"(5*(/7*&-")*%.-1-*,(6*<"*'"--:
@3K* ",$--$./-* ()"* '$I"'6* 1.* $/%)"(-"* 7&"* 1.* $/%)"(-"7* 4&"'* %./-&,51$./* (/7
5()1$%&'(1"*()"*$/9")-"'6*)"'(1"7*1.*J3E:

)*%+&#,$!-$.#/&$%

!!0+1+2/3/&$%

* *@.,"*.4*1#"*5.--$<'"*%./1).'*1"%#/$D&"-*4.)*,.1.)%6%'"-*@P*"/8$/"-:*;#")"
()"* /.* -&$1(<'"* %./1).'* 1"%#/$D&"-* B#$%#* %(/* "44"%1$9"'6* %./1).'* H0* (/7* 03
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