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ABSTRACT

The purposes of this project are set up the framework, promoted mechanisms and system
of organic hazardous air pollutants control strategy. Hazardous air pollutants (HAPs) have
different characteristics, and many pollution sources have emitted HAPs. Therefore, the
volatile organic compounds (VOCs) are selected as the target pollutants from HAPs. Besides,
the Kaohsiung industrialized metropolitan has an urgent demand to develop a control strategy
of HAPs. It is an experience of US.EPA which develops the”National Air Toxics Program:
The Integrated Urban Strategy” and it was a prototype for this study. The target pollutants
for this year are focus on volatile organic compounds (VOCs), which were designated as the
HAPs by the Taiwan Environmental Protection Agency. Control strategies will be evaluated
by the feasibility, reduction potential and the cost efficiency.

Ambient VOCs concentration in Qian-jin station and Lin-yuan station indicated toluene
(679.9 1 g/m’) had the highest concentration. VOCs concentration in Qian-jin station is
higher than Lin-yuan station regardless of rush hour or normal. The risk of benzene
(carcinogen) and toluene (non-carcinogen) from a stationary and mobile source were
estimated. Resulted the cancer risk of benzene from both sources were slight reduced, but still
greater than 10°.  However, hazardous index of Toluene indicated less than 0.1 for both of
stationary and mobile sources.

The proposed organic HAPs control strategy in Kaohsiung area contains two parts:
stationary source and mobile source. Control strategy should be performed by the following
procedures: HAPs investigation, screen HAP species and sources, and control strategy. The
frameworks of HAPs control strategy has been designed into two stages. The
technology-based control strategies are focus on emission reduction at first. Then, the
risk-based control strategy is carried out to reduce the public health risk, especially in hot spot
sources. The hot spot sources of organic HAPs are requested to improve the control

efficiency for the reduction of organic HAPs.

Key words: organic hazardous air pollutants, urban area, control technology, risk

management, air toxics integrated urban strategies.
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% 3-5 AQMS #4 {74

H {%«)5% 1 0¥ p
HH LR AR A
® ilis Ak TR RE LW BT G
Asmi ® HEARHNE | @ FUEA(MHELE)T AR
® T EAAER ® FRBREHFI
® kigih
® A % ITAR/iRARZ 7 4):E 7 (options)
S IPERE WAR ® (TS AF /G AT
d %%2%$ﬂﬁ%’iﬁﬁﬁ@#§
° #] f;/#&%‘a/ﬁ ki
HI2: T F 5 REH ® A A RILBEREKT
® T ﬁi‘?ﬁ‘%
I3 R ® =% B R E(AQIS)

Source: [12])

(2) 456 % U A1
1.5 W
CAAA ¥ 112(c)(3)% 112()(3)(B)(i) & * M it USEPA § #1385 & % & & s M % -
a:p,g]a’g ¢ % HAP 2 o /}E‘l#k";i?)*kk“ Gl fs o ik e§ B R 6FE 4 & E 2w k- USEPA
B Ale 5 Rk 3 MACT & GACT ¢ 414 > &P 7 b 2= @&E@a
Tier -MACT % i * 37R /€2 FAREA 3L RTRETERZE R 'K rs
Tier 2-GACT &2 > if * L3 254k °
Tier 3-8+ GACT &% > g * P#F LA T H"EFB2Z % ho &% higd) O
THERRSRIRREEELTHE -
USEPA #H# B¢ % d hF#HRE > 52 26 20 spgL ¢ 415 kg 4120
Fooo 322002 7 E 4] I8 AF G S 0 3 B A &5 4 /R (major source) ¥ & ik e pF
o HAP RAL > 22 THEF0E % v ) @ %2 1 MACT § #1114 &5 % it HAP
MAL > T BRI FICEER RS T o

\

2.% A 3 [8])
1992 & WHO 7% § FH857 » %ot B 738 § % B RR 1K 25 4 R EA UE
S RFHAURTRAT O WHO R ES A5 R B AT HEERT #&ugﬁw:{

BBIERYLE » & B2 B TR § A Pt n_a_(Tlghtemng emissions limits) > 3¢ o
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() & "B & RE 41K od
1.2 ® [2] [6] [13] [14]
USEPA #2000 # 8 " 4 p g ird|# &7 4R F T35 74+ RF— 40
CFR Parts 80 and 86> p FA/zid 2l fa# &5 4k T 7 # /5 % 4 (Mobile Source Air
Toxics,MSATs) ¢ 45 VOCs ~ & & Jf ~ %&b Mo 22 38 50 51 & a2 5 8 § 48 (diesel
particulate matter plus diesel exhaust organic gases ,DPM+DEOG) » 4-# 3-6 #17¢ ; 7737
*wmxﬂﬁﬁﬁﬁP4$m4#ﬂ$TW%Hﬁﬁ%@#k7¢%z%a@#&
{7 H A 47 o USEPA FE3+% 2004 & 7 7 o % & 4p B i3 EpE g 2R R
LR I 51?'*’? 2wz Ay 47 F1EE :féil:i °
FEe e ik €% F T 347 % 4 K¢, (Integrated Urban Air Toxics Strategy) 7 42 &2
TR BRERTTIFAAFLE ?:‘/I?W}ﬁ!s"vfa?ff"f“ﬁ FiRoodetF 1327 2
PORE LR AR o gttt S ok B S 51 EF R 2 3 18§ 1(DPM+DEOG) 7 o
#8575 F R e RAIF BB R RE L g IR T A2 K S RATE
® UL F(4 W it d)
® 51 E g (4 e PR )
® P 72 AR
R ETHERE TR 20E ] 2R HAP#3E ¢ B RTS8
i, A HF FOR HAP &2 880 il g7 8t 0 51 & 32 5 5 1 -

% 3-6 % B E W 21 4645 5k HAP

o HAP A HAP
ok il Jfﬁ i
40 ¥

3 v+
b i3

E% 7 );_§ ﬁ'é’
s b 1,3-7 = 5%
& ;
B3 ke w 2 F

4 | POM (Sumof 7PAH)* PR

=]
" &%=~ AR(MTBE) £
WA R B A

* e pF 71> USEPA g F 33 HAP L H [2]
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2. B R[15] [18]

o F p 1985-1995 & 7 o d S RLAE B [ 4R 2 2 g e 54% 0 < i
B B A 46% o T B RS G 4 4hE A2 LFEST R F K 0 BT R §°7’ ol
HERF R PR Y 2 BRI R R AT G E ARG R N G
Foo B R P EBAR LB RBT A 5 RARE D Y AERBRE TR AR S A
L F M 5N o 5 ;uaiﬂzg Fe P B id a2 3‘;;?/‘54,—7 MTE A3 N 2

(1) > pde 2 R i7 2 2 48

(2) % M F H (» (782 fr2 R

(3) Wl H ozl J2 755 B g

(4) % { WoEfE
() ¢ % HAP § #|F R F &

d i E R OECD ~ (B2 T ERTEFTRE T 5
o MERF TR FAAP AT REABRES S R
FEFHAREFES 2 I F A1 F s "‘ff‘“"t
HApper o ~¥ e % HAPs i 2 322 - o il 1 B

I Z22/me% s T35 A4FE R

2. E#EHRE T HAPs jj ¥

3. #Hx U guE g 2k

4. TERF L RARE

5. 3TERISLBE IR AR
(<) ¢ % HAP § #]= »c3% 65

2R EREE T HAP B 4w BAcHF i FRAH S FHEHZRL2RTo 2
222 g% HAP BHI R~ 2R 2 50 5 5 LR FREFEFEFF IR P
v T b g s R AR ) 3ER AT HAP B Hl1s 2 2ok 3 b 'k K HAP
HEx2s - £ FigEh'ep T w2 HAP R R E2F AT 37 &
PR R S (f HRFI)E R A S RG TR B Uiﬂ; T HRBEY3EIZFAR
PREEZAREEFFZY ATV ESERG 2oL FEMER R 22 at w2 A
R

1.5 HAP % & & % f HAP k& &

2.0 % ROER 27 R ' 2Lk B iE (Risk Base Concerntration,RBCs)

3 REBRBEERGABERERBCs) 8 TER %K

AFERERPHAFEIZRBL %

THEFREF HAP IR B EAMG AR AR E -G AFRRE ~ & BN
2Rk Yo MR R T vk pteb s AR E TAAR % AL Tk B2 HAP

_g_‘vm“‘
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TR HP e 406 T HAP F IR AR R SO L S RO
FHIRY 2F > SRET AL S w4

| FESRRBR/AREL SR E D

2R/ ETEIRG REHE R FEL

3.3 R R E IR kR

4 B ENFCRRE B RS B RS ER G VR R 2

3-2 B RE AR E R4

R AERPFIAELRFR RELRAMI I 245 AT F B W

~C“HH**”?E%WW%%Wﬂ¢;“?ﬁ@#?”?# ket F BT
EEFE T2 EF AL R REEE (NESHAP) 2 &+ 7 i & #4| Ho s 8 (MACT
Standard) > p & T2 §F 54 B 42, ¥ 3% 7 HFEHAPs g 4§ 2% - S M pe 2
FIEAFRBALEH 3 T ZF AP GHEONERTE- K B/ R SRR
/P25 % B-HAP 2 57 & e LR L 2 7 o & R HAP 5 4 ke d1g 42
1 3 ERARFHTURGE 4‘? Flodm ERBAZIIBEFRE G RS L EF LR nE
SOt BlA BT E ] FEIRINA R HATRE K GFFLAEERT R AR K - BEATXR
AR R G B

# 7 f74 H i  2 (Control Technology) ¥ 17 %" FARY > Y RE AT LR
BARRE - R TR SR H W S k2 4 BT
Hr > TR EED A Rt s rnaE S e
BEAMERERET 2P o

EREAR G R RIS BRI L RE e TATR 2 T ;s
SHARR AL IR EFIR R AMRFT AR RS KR KA FAREN G R R
o dldr & fou TE G 784l BACT)E 4 > F R4 {fixe B3 1 44
HAP 72 "3 22§ B34+ &7 4413, (T-BACT) - x5 4k 4 T K7
F A PF (LAER) M £ 127 (344 85 (RACT)& M &+ ¥ & & #2447 | (MACT) »
PURE TR 8 2 PR AT AR 700 F 4] HAP 4K B o 5 LAER & e 3 R
EATE S R ALY PRI RACT « %4 ] 5 37 RATR 2 575 JRATH Pl
POHRLTEHTE TS LR HARE R BT RARS I RBEAE ] ERME R
EEAEE E@ﬁﬁé%‘ré{ AR R RS EORGE S FI R R AR A & 1 MACT
SRR &R T 3% MACT & GACT & -

BAEH T - IR EFL A ML R F A L BACT-MACT~GACT - LAER ~RACT ~
TBACT % 6 48> ™ 2 B4R § & F LWhk 7 MACT § 4] v§ 2 2 Hgh b B &

=20

P
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(._

(=

(=

) B iE ¥ {7474 Ha(Best Available Control Technology, BACT)

SR TATRS 4R % 25 (New Source Review, NSR)*R. 45 ¢ & K& * BACT
TAlIFEANE LR E TATRKA AR ARG A LR DB & TRy 0 2R
B 2R FT g # i 7 f % (Clean Air Act, CAA)P 23k ¥ > § 41 H = (AQMD) 2
BACT 3 (7 & 5 T8 +# 782 F | (Lowest Achievable Emission Rate, LAER) -
B AR RS RL R LAER % STEES A0 1 & BRGT ARE 0 £ L AQMD A Ein
Y H 9594 % NSR Afes %% 4% 1.0 b/day % < BACT & " Rule 1302
-Definitions of Regulation XIIT — New Source Review ; ¢ § F ¥ P meha & - S R >
BACT e E_& 4T -

B i3 ¥ {7 4241 $i(Best Available Control Technology, BACT) R, 4p B B fé et <
PR S A B B R G %) S
L ez A LRI F g S R

2. ¢ 7 US EPA /8 2 iz i» V4 {73+ % (State Implementation Plan, SIP)r#7% /3 4 /&
K w e f 2t “LFJP AR Hk F 4w F 4] H 2(Executive Officer)Z P i3 4 i & & i 3]
22 ;

Fl ’
3.0 F HIH PR UE A B ST AR F I E ke
(7280 & A o (8 AQMD 5 # e R 22 AQMP Ap 2. T )2 il v o

b BACT T &2 w35 & £ 8 FE2RZEH2 g > Tl RF5LHSEET

LAER > % = 38 & £ 8 % 44 AQMD £ 4c #3840 %87 L% > H %1 LAER 2 & $. ¢ 4
Bt i S o & Rule 1303(a)(2)7 2k * - i * 20240 B 5 4 R4 w2 i

P 74 BACT 4] H0 o
) B ¥ i 2 F ] Hor(Maximum Achievable Control Technology, MACT)

MACT &' 43 T 2§ 5 2P #0h2 54U & £ MACT R8#2 2.5 5 »
GO RREERBTE AT RELEL AL ARSEANRT T2 F ALK
EFRCER AR o P agHE*Y MACT R RIVER S L 0 1990CAAA & £75 4 k1) *
MACT "3 2§ A48 B L9 %33 3R E &G Troa s 12%
z ek o
) — #¥ {7 i 4] #(Generally Available Control Technology, GACT)

4ok MACT > GACT 7 &-4t5 £ 2 4 75 A4 4410 i * *r 224 & (non-major) /5
BRI PR LA RS AIRZF T EF S AR RERS >  GACT &7
io . MACT k5%t A 24 MACT %2 HAP /3 % k4% » 2 GACT & &
2 MACT 48 e -

(z) &7 iE = p3c 5 (Lowest Achievable Emission Rate, LAER)
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LAER €4 " & # £ 453 | (nonattainment);5 % i/ #7 & 2 74|34 4 075 %
o LAER 3 E W2 HFF 7 ril g i RS P BBt g ) uitj
ﬁi (7% )?ﬁmﬁééﬁwﬁﬁ;#%hmR%g‘ﬁ%ﬁ%wabg¢
E&ﬁ‘«#@%x Bod it HF PN LAER ¥ BT Fm L GART 71 o

\n-

2. f

() &3@¥ {7 ¥ #4]H i (Reasonable Available Control Technology, RACT)

BPOUREFERRT AP ERERE (2R GF54RE-HF L P ERED
P arER (72 dr 4l 3 5 RCAT » i F RACT 2. {74rk — £ 1+ /% £ (prohibitionary
rule) - ¥ 3R EHIR Y XA P EFE TSR o RACT 1 & ﬁﬁa SEEALR A
¥ & %7 6 BACT it

(2) 32575442 ¥ {7 £2 4] $4#F(Toxic-BACT, T-BACT)

T-BACT e 4 "s g% § & F 8 25 (SCAQMD)#7i] T2 Hp* »vidly T %
FOALY TR PITRER G ST I AL - 2ZFRFETEF AL AR A
(several)H i ¥ 1L & 7 % T-BACT-# & K5 g p @ * T-BACT 1 fi2 RFh &
7 @A 1x107 & 1 gz (AR R 3 45 #c(Hazard Index, HD)F /|- *+ 1 -

3-3 BERE 4R R
BEFLRPERIFAFIFESFERPBETFAAFELH P RIS Tz
MA > tRANRAREZBRE IR EHIRG LR ALERTE # FHBFRT F
FHREHEPASCHY NERE REFIFERE S S RO E Y 901990 # CAAA
D A QR 2 () & 3 SRR N 2 4555 87,1 5(0BD) (4
5%}? BLBFEREHVRE TFREILHER B I RS EF A A w BT &
e AP E Y o [16][17) ® B RS ok ~ ik 2 e i@ Eﬁ%]? LI I 1Y o
BEAER > S MB e RATRE RS T c R R TR BERE I EFR L
£ TH S
(-) # &g [21]
AR AR BRI F AL 2 g A F AR F R R A
BosFnE N s, { Fd g gy £ A LA o
1. % FE=n
F RN 1989 & & = FFE(F - FEE 1 1989~1991 » % = FEEL 1992~1995):iE {7
MAW??%’“”% H-RFmmp gHIFEL LT BT NFZARTTRE -
1990 & = i% 7F Z 7% # 2B & %(Clean Air Act Amendments,CAAA) > H ¥ T
SRR O AR R > W T ATR 2 T (Reformulated Gasoline) ; ¥2 7 7 § 14
(Oxygenated Gasoline) | > 2 % ;T2 2§ £ 74 ¥ M3 2.7 wt% ° 1995 & B 485 1 * 37
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fe? i »US EPA & K e 27 H L5 fErds
SO «g?ﬁrf;l | = PR -
% - FAf(Phase 1) 1995 & ~ 1999 & : & 454 |21 1 & $(VOCs)% 3
75 4 ¥ (Air Toxics)£E 3 V] & 7 i 15~17% > 12 1990 # £ & > B’
F LR L AR 2 1995~1997 & 1§ H 5% (simple model)F A s 4
FIRE PR 1998~1999 & 11 4F & 5% (complex model) iz & 2 o
F# £ (Phase IT) 2000 & iz 5 : §1* 4§ & #-5% (complex model) & & ¥/ P & > 12
1990 & 57 7 & 5 S > P ERATHE G 1 £ 40 1R 25-29% 0 § 3
TF ALV 20~22% 0 § F 1 S5 NR 5~7% ©
US EPA % Flia b & i e i B M0 ¢ i 7 7 L4031 0
T A B F ARGE AR > 2 BRI Y R E B AR > T2 1999 £ AR
#] % (40CFR80.219) o 352+ 2004 & i£ F| 120ppm/300ppm (& L ¥/t 1LiE) » 2006 &
i 30ppm/80ppm(+E T 32/} *LiE) o

0

F RS R BB ATR S T
£4 ?
%]

[N
I

|

\-"F"

T4F & #5% (Complex model) ; % USEPA ;b #4131 & » RIg&id fl2 frd) S8k @
Rz EFAGTE ‘fF; E-mFEFAEARF 7 £ E200 % E300 -
37 2 AU ZHN R E I E P R B0k o

4
dedp 1992 E B 4sE T %#‘Hﬂﬁ,@#ﬂ o A ZFEHEITRIAMIIR o %
- FeEep 1992 # 3 1996 & » L R R THIHAP
® T NETR:ILE 78psi|
® o B ZALTHW
o = ]‘\,,9‘ Se fF AR T v 3] (Deposit Control Additives)

'E)sﬁ 1996 & 3 2002 & > & FA4cH R 1996 & 6 P EATH G TN 0 &
ﬁSﬁB:?%i‘*éizi‘%iia‘ra CEE T < ENR 0%
&8 B 2L(T50) ~ 90% 7 458 & 2L(T90) »

¥ ZFFEFEE 2003 E B ASF 6 T AAREF 7 ESBRARE 5 ¥ A B
ZAE o ET3aEd 30 ppm I 15 ppm o F FLE IR 2005 & F T 30ppm 0 14 FE M
Beg P ¥ F ip 72 AP IS 80ppm R B eh s o
3. % T

R: g

1996 = B L B € 3 4 A7 ,mldl”ﬁbf Q}‘x#ygﬁ]ﬁ]"‘ZOOOﬁ};mr%’*ﬁf
PERDILIN s U s R DERT J’ﬁ.gia’* TARARESA-VE > D BA RE > THIFT r«k” T
T IR o TR 2000 & AT SR T R F F L PR 7% G ’}’,ﬁ;fﬂ;}%%x
Bt 8.4% ~ - F TVRUF S B 8.9% ~ FUF Sk 21% o BETREE L AR F FIHE
AR
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%37 FRAF & H R R E

LR el . S
VOC NOx Air Toxics

TN ZABRRVP)H % 0.1 psi 1.4 % — —
¥ (Benzene) 7 £ 3 "% 0.1 vol% — — 22 %
% 4 5 (Aromatics)# *% 1 vol% 0.3 % — 0.8 %
% 15(Olefins):A *# 1 vol% — 0.8% 0.2 %
755 £ (Sulfur)® * 10 ppmw 0.1 % 0.42 % 0.3 %
P A% =7 AR(MTIBE)# 4r 0.1 wt% — — 0.4 %
%2 A AT AR(TAME)H e 0.1 wi% — — 0.4 %
200°F 7z % #4% +- (E200)3 +c 0.45 % -0.52 % 0.4 %
300°F 7 % &8 ## v+ (E300)3 4 1.8 % 0.9 % —

Source: [10])

3
d U2 R R DR ARREAT IR  B R 2 RS A

v

1.% Fm 20
AR b g £ 4 B
BAEIE AR R E s EE B o USEPA #3821 40T 3!
(1) & % & 11993 & 10 ¥ 4=9 %
o 2 & 1 500ppm,max
o # =g ¥kt 40min & = 4 '3 7 £ 35vol%
(2) €A1 B 11993 E4=37 7 ¥ ¥ 5 1000ppm,max
2. 4 H

1996 & 4+ s 24 T m &4~ | (Reference Fuel Specification) » # I fiz = 2

4

¥k Fpt P 2 Fi s B4 Bl 15ppm o P oA oAp BE
! X
L

B

~ T~

/EI,_“F"‘EE ]ETiL“E ;l«(‘ﬂ';: /‘J’\:"F'7 KE'IIE, ) ?J‘}‘E’l E.] {[’J'%E}f% o ¥ 4 4(*”1&‘/\5’1 f#}@ﬁé )

N 24

Eupmps r;a;ﬁ,es By B T G EEE g o s ARB € 2% 2000 & 9 3
fﬁl’**}ﬁ?dlrii‘_ 32006 & &5 3 15ppm 11T o

¥ 1993 & $ 8 Fr 7 3T PRARAR
(1)1994 & 10 7 4= » % 3 £7

z £ % 2000 ppm,max
A

% 500 ppm,max

17

=

1



AN

....(H}

(Z) 7F2 4@

S e

1.2 W

2%5ﬁéﬂT4%§%$:
# =g ¥kt S1min
95% 7z 48 & 2 360°C
w4 8
Frz g

C 11wt%
: 50 ppm

T GHIEE IR LB SRR R TRE F 5 A4k

1990 CAAA & 457 2 FHLATE R > & 5 - FAEHF 0 % - 1A B (Tier 1) 90

E g ¥
Ao B R F o £ EBIHATE 40

(1) e fiiTd
(2)
(3)

i g

2.%¢c7

bo Wb H ¥PET D iﬁi}{ 5 ?;T T

o EER R

7

ATITEORARE S

P (Tier 2)Rd B2Rsp R AL E 2 3§ &F P 2
L& g s sz

I %ﬁu#’«;‘t |~ 7 B-& q‘.ﬁf]ﬁ A PEACIE R E R o

% 4% 2003

Sy
%

BRE wie g i#ﬁﬁiwiﬁ4ﬁﬂgéﬁﬁ4ﬁ%@¢o
SEEEE d RESME B RS

B i hagtuEl FRHET B

i+ o

:a. ITD'T]\ /‘5 ﬂ}l‘#;%lj e
2 375 | BB 4 L ARB # &Rz d)

% (Clean Air Plan)¥ & pictt
518322 % v ¥ (Tier 4)#

i
BRI g g
SR NN K STy

i & #%—#&éé%ﬁ‘ B

AR IR, FTHE AT 2020 & B??%;{ B A4 2 Pacsc g 5 NOx 109 #f/& 2 ROG 12 ¥/ & o

(w) 4eid 23 5 Bk AT

~
[—
O
O
~
~
’

g E R 1994 & AQMP Eoa b MO E €
(SCAQMD - 1994) -

b 4R VRSP i P

Fih42 A

1 2L

éi"ﬁ-“ﬁ'#“i/}ék‘i-g .‘T'\Lﬁxy BT jE
TR E T SR R R
R TRELERT

EERITHIRE & 2 Qe e B2 B dn > i F I el oy
B R R 1 PR R 2 B gmeTB i o £ B % SCAQMD

BT T ey (1991) T Ao ki) 2 et d
£ T8 4w (1996)
% [10]

7 #(SCAG Regional Council)#g 7+
& ¥ ;'uia:‘ﬁgi%];fijiz{ I 2= A2 IR U
P RE Y B ERPEL SEH NG A

ﬁﬂ%%ﬂﬁﬁ%ii%P°¢iﬁ@ﬁ§ﬂ
FI BN A ] S E R LR T 3 B
j\};:rm ﬁi“% o

T2 vk 2 TR P iE
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2. B
1997 & = * »;®* Academy of Technological Sciences and Engineering i& {7 — 38 > |
BEIRAFERIFARFEIE ZFLHA - X1 FIAE 308 86 LM
(Transport Logistics) s % 5 #7 7 | %(Task Group 5,TGS) » L & 4F 348 § F b 7% 2 &

SRR HIEFEF STOREE FRNF LS SEH -
TGS 1 el w5 ir- @ P AL A4 B BEHT R RER S RE T
4o

RS L L0 R N L S ERE YRR
PR RLBEREE E TR *ﬁﬁw@%?&ﬁ%Jiiqé’iﬂﬁfﬁ% BB 5

230 e ZEPFE P RIS F AR e

ERI-R UE: Rl xﬁﬁﬂﬁ\ux

AT C A E gk (TS K3 1R ¢
FRER AT F(ER)ER pR R TR
#« R B EE RS B R R o

iﬁ R B E R AP AR T R (T o
4. 2 ?%Hi‘k AR e (FTAIE a5

5. MEAMI IR R EERS I L

44—-

2R G

N =

¥ 18 ﬁ%&\%ﬁ$%$&\
Ik s B eBcR 3

%’T
S

ﬂd\

;&\

=
o
ol

3-;7 %‘r AEFUHEF - EEPE BE-Hd W E
AP FT T 3R L B f# SRS Ful A VOCs 2 iRl ~ kR FFIZ L&
P F S ﬁé’f“"a‘ ﬁw’ﬁ TEZFAAF(VOCS)E & P ki 2 B T MR FFR
SF kdpod NFEEIRS %Li}%w’ﬂ’z*,a W3 T2F 345 ERNVOCs) > & R %
EFRFAAHERAY > EFF R T FHIE RRAFKRA T 0T

(-) RIFHZRDE TR

1 ISR B2 25

|

ATy - EREPE I 2 E ISCST3 A% > S8 2 5 4
FAFERFARFEZE RMMERBLFATFY ) FLHEERE LR G RF ELS Y
H% 4 & UTM & $(178,2504)2 (188,2490)% =% s B RiF L AT R 555 > gp

-

HMpEgdd) B\ ReRIABFECFTEFCHEFERL > E TR EME T2
& Rk THRE) JRIsk 0 3217 VOCs § ¥ £tk > MR B 221 £40¢ %+ § ¢ VOCs
LA kR BIE

=2
EDS
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2. BHHE S
e G PBIEHAPs 2 < 5 ¥ %;‘%fié%ﬁ”‘ Fr A4 3 & 4% On-Line
GCFID i& {7~ § B2 MB LR EFE B eb s ik e U.S EPA TO-14 % 4dds 7 %
#1997 # = 7 USEPA 5372 4)% Iﬁinﬁ-%‘lﬁﬂfﬁ"w IR IR SRS
Bl R 2 SRR F/F %A 472 T RE ) (NIEA A715.11B):E (74 # HAPs =~ §
FRERZBHEAL - F FHESYAE 100mL/min 8 2 - 2458 1222 5§
o o R S EORSRA G B RS2 F AR K AT T R(GC/MS)A 47 -
3. MHFHRL T E
AFT 734 2 HAPs & § kR B4 & %9]* On-Line GC/FID » it {7 4 4
TP B E R T A FRFIRIHEER LW X% 3% (AM07:00~09:00 -
PM14:00~16:00)p* £ 38 17 % 44 ¥4 $:33 &0 2 B 27 £ On-Line GC/FID 11 2 3% 7
Bk BETIVHRRE o
AERVEZ RS HELFRREAITO2ET O V10 ) F RS EALS B
FLER R FRN A SRS HERA L S AR RED HAED RS
g2 3 HAPs * FORR & A8 4 Gl ¥ - fkmf;rm;ﬁ@z &7 26 p~29
P )#- On-Line GC/FID(Z3K & Bl & )JE K ¥R BRI » % = T RFFHHR(O2 £ 10 7
16 p ~19 p )4 On-Line GC/FID(4£ 2% »+ 5 | & P )28 2% *0 30 & Pk o
() BEPTLEE
g S ﬁﬂ:ifi% B A F BTG R R R F O S :’MWJ [ERT N o S
REEFTEFET R F - IHBREFOHRFIRE > 52 TR ER D ERpEF W
b A I HEBFEF ARFE S £RlskER VOCs pR R E A E p i QM
(AMO07:00~09:00)£2 gt (PM14:00~16:00)p% £ i’éﬁ SH 4 % iEp 22LEp I R
# % - On-Line GC/FID § Bl e hE & H 85 35 © TE N F B H-Z7F ¥
o2 T F o Bk IR Aed 41 1T o gt EPH”'/? |2 %27 g%k £ 8
HAPs Mﬁ@“@%‘“* Fvm b0 NI A SRR R TR
& VOCs FRIFTA » A ERPRLPRFLHB ¥~ 7 ¥ 0§ T -c
TR KT M-S T L RRRLEAHG - IHELEENT FERES
(2.2~12.9pg/m’) » # = 4 #8-- 7 F(2.8~5.4pg/m’) 2 ¥ (1.4~4.92ug/m’) > 1 ¥ ﬁ-‘ v
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ABSTRACT

This project was designed to study the control strategy of hazardous air pollutants
(HAPs) in industrialized urban area in Southern Taiwan. Base on the emission and the
toxicity the target compounds in this study were determined. The target HAPs included
Benzene, Toluene, 1,2-Dichloroethane, Trichloroethylene, Vinyl Chloride, and Formaldehyde.
Emission inventory shows Toluene, Benzene and Trichloroethylene were released by
stationary sources dominantly. For mobile source the main HAPs were Toluene, Benzene
and Xylene. Gasoline vehicles were the principal emission source.

Adopting BACT in stationary sources and strengthen exhaust standard in mobile source,
may reduce HAPs emissions. Proposed BACT in major process may reduce benzene (58
ton/year), toluene (30 ton/year), and xylene (11 ton/year). Strengthen motor vehicles exhaust
standard may reduce benzene (53 ton/year), toluene (127 ton/year), and xylene(25 ton/year).

Ambient VOCs concentration in Qian-jin station and Lin-yuan station indicated that
Toluene and Ethylbenzene were the abundant species. VOCs concentration in Qian-jin
station is higher than Lin-yuan station regardless of rush hour or normal. The risk of
benzene (carcinogen) and toluene (non-carcinogen) from a stationary and mobile source in
Kaohsiung area were higher than the acceptable level. Abatement of emission resulted the
cancer risk of benzene from both sources were slight reduced, but still greater than 107,
However, hazardous index, derived by non-carcinogen HAPs, was less than 0.1 for both of
stationary and mobile sources.

The proposed organic HAPs control strategy in Kaohsiung area contains two parts:
stationary source and mobile source. Control strategy should be performed by the following
procedures: HAPs investigation, screen HAP species and sources, and control strategy. The
frameworks of HAPs control strategy has been designed into two stages. The
technology-based control strategies are focus on emission reduction at first. Then, the
risk-based control strategy is carried out to reduce the public health risk, especially in hot
spot sources. The hot spot sources of organic HAPs are requested to improve the control

efficiency for the reduction of organic HAPs.

Key words: organic hazardous air pollutants, volatile organic compounds, control

technology, risk management, air toxics integrated urban strategies.
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