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Air Quality Assessment of Cheju City by Air Quality Index

Sik=Yu Kim

Department of Construction and Environmental Engineering
Graduate School of Industrial
Cheju National University

Supervised by Professor Ki-Ho Lee

Summary

This study is carried out to assess the air quality of Cheju city by the
Pollutant Standard Index (PSI), which is revised on 1998, on the basis of
the measurement data from the air quality monitoring network from 1996 to
1998. From this analysis of the results, the following conclusions are
obtained.

1. The annual average of air quality concentration in Cheju city is 36.04
pg/m* for PM10, 6.69 ppb for SO, 13.75 ppb for NO,, 29.79 ppb for Os and
0.62 ppm for CO. The concentrations of PM10 and O3 tend to increase in
spring season.

2. By the daily PSI reporting in Cheju city, the air quality of this city is
mostly classified as "Good” and "Moderate” categorie. As a critical
pollutant, the occurrence frequency is 58.2% for PMI10, 36.85 for Os, 3.59%
for SO2 and the reminder for CO. NO: is never reported as a critical
pollutant in this study.

3. When the air quality in Cheju city is, sometimes, classified as "Very
unhealthy” and "Hazardous” categories, only PM10 is reported as a critical
pollutant. The air quality in this city is mostly classified as "Good”

category, although ozone is frequently reported as a critical pollutant,



especially in spring season.

4. The peak of PSI value is appeared at 11:00 AM during the daytime
and on May during the one year.

5. Compared with the other air quality index such as Al and AEI this
PSI method seems useful to assess the air quality of Cheju city with the
background air quality concentration, although the primary target of the PSI
is to report the daily air quality status of a metropolitan area with a

population over 350,000.
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1. The location of monitoring network for measuring the air quality of

Cheju city.

2. Monthly variation of air quality in Cheju city.
Fig. 3

. Daily variation of air quality in Cheju city.

4. Occurrence frequency of the critical pollutants according to the PSI

value.

5. Daily variations of various index values and air quality in Cheju city

during 1996. 4~1997. 3, (a) index value, (b) air quality.

6. Monthly variations of various index values and air quality in Cheju

city during 1996. 4~1997. 3, (a) index value, (b) air quality.
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Table 2.1. Comparison of pollutant concentration level

Standard(24hr) Concentration”
Pollutant [ug/m'] [ppm] Background” Urban?
Ox 59 0.03 0.02 0.03
PM 150 - 37 120
SOx 266 0.1 0.0002 0.05
NO2 400 0.2 0.001 0.04
CO 7800 7.0 0.1 7

* unit: PM; pg/m’, others; ppm.

1) Reference: American Chemical Society(1969).

2) CAMP (Continuous Air Monitoring Program) Annual average
concentration of 1966 at Chicago, Cincinnati, Denver, Philadelphia, St.
Louis, Washington.

Y. /18 PSI(Pollutant Standard Index)

(1) s
19761 d w5 EPAC] A &= PSI (Pollutant Standard Index) #}i =& #
ZHog EdH o7& A< (uniform air quality index ; AQI) & A A3
of FAFG AAHAA AELEESE vk v EPAS CEQ (President’s
Council on Environmental Qualilty) oA ZA}3E wpo] s}, 1 DA 7FA
=3 vl A izl dell #gk AFE AFESEAL = 557 A A G el A
Z+7] B8 F A8 (cautionary message) ¥ A 14709 Z7] ©E A FE
= AbgEt e Ao ueud olAd A7 vE AFE AT
dase gizjde @3 ARV Ed2e9 Sd8 714
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=
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=
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AA, ARt g Fol AsHAE EHeA ol e & AL,
A de 71xE Awsi,
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ELIE
S, U7l del B AuE ARE AFa] 98 630 sl

v =k el EPAClA = 9195 350,000 o]l WAl Aol Ao

2o PSI X452 2AAHEY md BEdu ). dFEAE AQIFILE B
= PSIE O; H¥#F2% (PM), CO, SO29F NO2ol gk 24 (sub-index)
g zta o

, 7] F 2dEdY 2 E 094 5007HA HAF HEE o
“

Bl A g #AaA7I L A o] Ags FATTIAARE oA 0y
stal A S = F Ue L9E FEol o2 A ofF WS o
714l HeE Tt Ut} o] AFe= 7 LdEA e 13 NAAQSY
FA AR e w1000l AFkE Felstal, SHLol dhalA = 5009
AF#s JoFozA LABFLES A8t vk 283 200, 300 2
40002 A" F3F AFF2 Table 239 yeld AW ogi= 759
alert, warning 18] i emergency, levelol] 7]Z 3k it} 100031 A 43k
o2 A 500 g FHgk2 A% 7] == (annual standards)©] AA = d+= A

(PM10% SOz0 diafjA)el= AF+ 7+ FF22 HostAY == 1009
A Fae Aosti=d A& " ©@7]7]F(short-term standard)e] 1/2 #h¥ 22
S (COS Ozoll wiaiA)=A Aefstar Ut

1997 7€ 71 NAAQSOIA & &% di7] e

A HAEES 72259 039 ¥

FoRHL 53 oF9 AS 1 Bk AL 1A% HF FEE AL
B rrR gAsda, PM252 SAH = olAdA ] digh 24-A17F 9 A7t
FH7lES AAse] JEA NAAQSE F7F3th. o83 NAAQSS 774l

°ofal -] NAAQSE FE3 Ak Atole] #AE A7l f1alA 7I& PSI
AA e MstE & FHred D Aoz AETHEPA, 1998).



Table 2.2. Significant harm levels

Pollutant

Levels

SOq

1.0 ppm : 24-hour average

PM10

600ug/m' : 24-hour average

CO

50ppm : 8-hour average
75ppm : 4-hour average
125ppm : 1-hour average

O3

0.6ppm : 2-hour average

NO;

2.0ppm : 1-hour average
0.5ppm : 24-hour average

Table 2.3. Regulations for prevention of air pollution emergency

episodes
Alert Warming Emergency
S0z 0.3 (24-hour) 0.6 (24-hour) 0.3 (24-hour)
(ppm)
PM10
350 (24-hour) 420 (24-hour) 500 (24-hour)
(ug/m')
CO
15 (8-hour) 30 (8hour) 40 (8-hour)
(ppm)
Os 0.2 (1-hour) 0.4 (1-hour) 0.5 (1-hour)
(ppm)
NO- 0.6 (1-hour) 1.2 (1-hour) 1.6 (1-hour)
(ppm) 0.15 (24-hour) 0.3 (24-hour) 0.4 (24-hour)

(2) 784 pSIe +4

1998 el 7H € PSICHA PSD+= O3 &%, CO, SOz & NOZM
20

At A ¢z 712 A A upzrA

fdol | dy FF Bl FHEAS AHYsi=d

(descriptor) 2241 A H 5719 SFL2ZA FEHL ol 7
=]

o wF R s BAR APl GF B AA AHE W

~5000] WA o AGae



&t7] 913l Table 2.4 “eRd whel o] PSI A <= gk(index value), 87}

(descriptors) 28] 3 #HdH A Z(color) ES

M PSIel T4 ol
#£35 (8 hour 03)= PSI A A 9

L]
zo

= “A7d 8] & (unhealthful)” 53 (PSI
A7} U (unhealthy for sensitive group)” %

unhealthy)” S92 8 F&3Ac. ‘073 da9

e A F4e AR, 58 PSI T E

7hAskel Al A8k T

o

Aol W A FA NAAQS = H 8-A 7t
Mg aty] 9@ %A olgjelx PSIY
ek 712 A4l

=

H
1 101~200)5 “WIzE "o

A7

Table 2.4. Proposed Category Index Values, Descriptors, and Colors
Index Descriptor Color Purpose
Values
0~50 Good Green Convey positive message about air
quality.
51~100 Moderate Yellow — Convey message that daily air
quality is acceptable from public
health perspective, but every day in
this range could result in potential
for chronic health effects; and for
O3 convey a limited health notice
for extremely sensitive individuals.
101~150 Unhealthy Orange Health message for members of
for Sensitive senstive groups.
Groups
151~200 Unhealthy Red Health advisory of more serious
effects for sendtive groups and
notice of possible effects for
general population when apporiate.
201~300 Very Purple Health alert of more serious effects
Unbhealthy for sensitive group and the general
population.
301~500 Hazardous Maroon Health warning of emergency

conditions.
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dth. wEkA 71EF FFolsk & PSI 50038kl dlFEE vEie = 8AIZH
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Table 2.5. Breakpoints for Os, PM25s, CO, and SO» sub-indices

PST Os PM CcO SO,
value 8-hr 1-hr PMbys, 24-hr PMyy, 24-hr 8-hr 24-hr
(ppm)  (ppm)  (ug/m’) (pg/m’) (ppm) (ppm)
50 0.07 - 15 50 4 0.03
100  0.08 0.12 65 150 9 0.14
150 0.10 0.16 100" 250 12 0.22
200 0.12 0.20 150" 350 15 0.30
300 0.40(1-hr) 0.40 250" 420 30 0.60
400 0.50(1-hr) 0.50 350" 500 40 0.80
500 0.60(1-hr) 0.60 500 600 50 1.00

* If a different SHL for PMss is promulgated, these number
will change accordingly.
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o mWde] O3 F=7F ofF w& WA JAE vede d7lds Ad
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sub-indexE Al &&= AXRT AZRIT gL F9% F Advs= 1S A
st ok waEky AR RIV ®BYg o Jbe A]

F AE=E sh7] $1siA PST 1003 21 o el A 1
M e, 8hour?t 1-hourell ™3t 2712 O3 FAFFHAAE o =2 S
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7t AEHE  (real-time data reporting) % A YGAl3 dFF T
(community action program) E°] ¥ g5 o] Je=d, drjed 2 o #d
H FFEel #aA it FolA F&eta, AN ARE AUl Alge=
qeds T F Uk old FHE AFTFoEA ALY fME FolAY I
g ¢ e des HAste U =S & F AT WA od TraHe
F AN AW dAeA AxHoRr FTdE AQIY REe #AE oz



ol TEIOWEL AQI HEe Aol gu, FHAEI Al Ho NAAQSS
A wetE = TS E A 3 r]ede] I
9 }

5, a2 EPAE 914
= []

t}. AEI (Air Environment Index)
oA Z7]e] JiEE PSI A|FA4HE WS F838te] olE Il A&
7] flellA S HEFATAAAM AT Eg Aol AEIelth. AEI= PSIl
A& AE SO, CO, NOz TSP, Os, TSPxSO; 374 AAE Al&sta
500 HAAE 219 AAMd Zh7hE 010022 43t ¥E Aol 3747+
= 8 YaedX AEFA & -2 JlEA R vw E
570 W= FEetal PSIoh e o Axtd 7 oY
|5 AEIZ degc) ojue HEx 7z 2gdEdy HX

ke Table 299 #t}h w3k AEIZFS 7 SAIXE= 208 A7)7]1F, 40& @)

w
>
N
HN
nTm
o

oo
o
2

N
n

71Eo 2 3] 60, 80, 90, 100> EPAS] <A A7y #dd o A, 94,
Azte 9d v vlFEoz gl melA 0~202 ‘T 20~40L “HE
0~602 “Ym” 60~80L “mj$ ¥’ ZEla 80~1002 “9l&)’Z ER L

Atk x7] PSICH AEIS] 71, AlASH 2 Ao #gk A9 55 Table 2.10
of W] s} ot

2. AI(Air Index)

Al ORAQIE ®¥3@3 7oz SO, CO, NOy, TSP(PMi), O3 ¢ 570 1A}
£ AbRete] @A 7IE=A9 059 H= Aol 5T 27, ZIEA 9 17 H=
Aol 374 W= 6002 3ta, 57 AA7F 7IEX 9] 17 € W= 802 3
ot ORAQISH AI®] e d&d, 7IE, AMNLR, A4 & Blaste] Table 211
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o 3 st

Al®] 7|EA = $8 dvg @7l EAE L8k, SO. ¢ 0.14 ppm(244]
7H), NO2 : 0.15 ppm(1A]ZF), TSP : 300 pg/m'(24417F), PM10 : 150ug/m’ (244
ZF), CO 9 ppm(8*l7J), O3 : 0.1 ppm(IAZH o2 &1 A3k AEF AL o}
g e} 2ot

AT = (5.97% (¢, /8=

ol AFE 557, 5 0~15(1 5+), 15~30(I 5 +), 30~60(Il 5 =), 60~
BUIVER), 80 o] HVEF) o2 FEFIe] T HE U2 oo m oga
Yebd T 18y AT =3 ORAQISF #Zo] ti7lesd 7id Adxte] tiste] 7k

Ag FA 23, Ao ojdrhE @y WEel 1 FEws At
o, 718 A%

a9 2 v deE 4F WrlE A4 E Table 21290 A/ (FH 3
AAT, 1990).

Table 2.9. Breakpoints for AEI estimation

TSP PM-10 SO, TSPxS0; CO O3 NO:

Item AEL  (pg/m’)  (pg/m')  (ppm) (ug/m'x (ppm)  (ppm)  (ppm)
1hr 24hr 24hr ppm) 8hr 1hr 1hr
Good 20 150 30 0.03 - 45 0.02 0.05
Moderate 40 300 150 0.14 - 9.0 0.10 0.15

Unhealthful 60 375 350 0.30 22.727 15 0.20  0.60

Very
Unhealthful 80 625 420 0.60 91.259 30 0.40 1.20

Hazardous 100 1000 600 1.00 171.329 30 0.60  1.60
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Table 2.10. Comparison of PSI and AEIL

U4 PSI AEI 2] B

9 CO, SO, TSP, Os, CO, SOy TSP, O, :?g;;g%' Jze =
A NOp, TSPxSO; NO;, TSPxSO; ol Szo)oﬂ ‘—q]a‘k ;ﬂ
=t A, 2 NSRS HLAgC)
N o g B 2A A 09

N

4

of X ‘h‘ >

R

o]

)5 NAAQS,
na EPAY]
v arrlsE, Az

= O )
T FelE

0~500

0-50; “good”
50-100; “moderate”
100-200;
“unhealthful”
200-300; “very
unhealthful”
300-500;
“hazardous”

TV, A%, 2o
BISEA NEA
wopel agow ¥

Fic B S o
&, vl=k EPA9 4
Whol| 9] A=) A
23 ol s

gl

0~100

0-20; “good”
20-40;“moderate”
40-60; “unhealthful”
60-80; “very

unhealthful”
80-100;“hazardous”

TV, 433 o8
gho] WEAIZ] RGOl
v, goiE R

F U

NAA RO R
= 7bs

¥ AI®} ORAQIR. T}
of| So] gogh

713l
RS

N .
L@ AR 1A A4
S5 G2 e 2

[e} o~
13

at

- AEIE 100& Huy=
3 FHlgo] wRg

2~ ) [e)
o3 9%

=2 o

-PSIAM = gy F9
Aee A&

g el Al
AT F 9
[e)

= .
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Table 2.11. Comparison of QRAQI and Al

& ORAQI Al H 1
2 9 CO, NO,, SO, 03 CO, NOy, SOy, Os, HC= 9]
E 4 TSP(PM 10) TSP(PM 10) -
CAMP %A, Chicago,
Cincinnati, Philadelphia,
Washington, Denver, ) N 7|2 e f5A
7l = . L o 7] B sk
! Saint Louis #A|9¢] F&= ks I8t % &l
= AR 24X FR
gt 71EA AA
A 4 0 - 1,000 0 - 200 -
- ORAQI= "AF=
O] u—H 10 7]_‘,1:j10
w100
i=5 i=5 - Al 71EA9 05
jl ;‘l (5.7 ;1 (Ci/ Sp*) (5.9 Zl (Gl SH)'™) "y g Ao 20,
. NEAA AL 3
I d W& 60, 571
AA7F 71E=xd o
= 802 = &
0-20: “excellent” 0-15 “zo”
20-40: "good” 15-30- * ]jﬂ“,', Al A 15 71549
A 4 40-60:  "fair” 30—60: « E'_;” 0.25 W,
AW 60-80: "poor” 60-80: “uf £ 1pu 30 714 9] 0.54)
_ .o " : nl A=) 2~2Z0]
80-100: "bad ol T
o1 n 800])2}' j’]OH
100°]4}:"dangerous
- - e A E A
i Ky el 25
W TV, A gued ey Ut SREE GBS wo Teenes @
]T—E‘ = o *’F S’,l%
U= An|Ha A
B ~ o ngﬂ]E ol 7
o = o] ofe g 120 ofel g e
d= F Ao
= 3 = 549 oddxEy thE
B EPAGE B8 NS g el edol pol  a@gde o
ko) o
]’ <] 1a 51349‘3
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Table 2.12. Other Air Quality Indices

A FE (A )%

AhEy

- MITRE Air Quality
index(MAQI)

- San Diego Integrated
Regional Evironmental
Management Program(IREM)
Environmental indicator

- Green Index

- Ferris Index

- %k, Shle] Rk

- g, skl fRER

- PINDEX

- INHAVER

- QOL

MA@:W‘;H%H?,H%H%
L9Ars} gk Ist ob8ak 7bs Ipn FRER
o|xksl ¥ I 3353 A4

ORAQIE 4F=3taL o|$} ofge| #
NEe 23d A58 AW 59 A A ARE

pal

o] srelsiAl ti7le] AE sefahe W

I:1/2 (Tsoz + T sp)
I 802 — 840 SOA%]
ISP = 2667

S = 50
C=2S5P

=% (ppm)
== (COHS)

SOx(ug/m’) x SP(ug/m’) / 1,000

1=1/2-( Tsop * Lspn )

7] A, TY
Lsoz = 9.0561 X558 X = 502 =% (ppm)
In =5 X% Xy = SP % (100xmg/m’)

I = SOx(ug/m’) x PM (pg/m’) / 20

SOy, SP, NO,, O3, CO, HeE o] &3dld &5+ A
O 24 ofgE SOt SPe| dsade] dIHA 1
El
71 de] #ek ARE A 7R RS A=
DEAIA S EAQPA4(Index  of  Specific
pollutants)
EAZF th71d AX4:(Index of Interurban Air
Quality)
@FF2d WEE A (ndex of Industrial
Emissions)

ohFATIG} B o] § A

Rl
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m.1. 97138 =4

7184455 A7 s E dr1de AEFFH0] Jhsed A A A
o ZAARE o]gdof AFEI} E& HNARE & & Juh wE 2
AT A= AFA A7 AAFE A S8 FE N
= AFA oEF] AFsAESALY FAARE ol &3t AFA AES
At A2AAE Fig. 1o Jewon, Aeyow AFw =
ARl At Fe xRk
Atk o] 7E AEALESALANE PMy, 05 NO, NO,, CO, SO 33t
A ZE it s s AAEa ok B AFel A= 1996 HE 19981 74A] 34

o] NOE Al&s Umx FEE9 A5E At F
B F N o] & s AFe] glo] A FH o]
o] Folxl AL fFEATFE MAstArt AEERER FEASFE R,
96 ol &= 80373], 97 el = 70723 1¥] 3 98y ol &= 79053 Z A wlyd = A
9 92%, 80% % 90% o] Frad A=nE A4T & A

g i 2 ATFeNA Ozl de tir]d SAHARRE o] &3t A HiE QL
2 202 AAgsgs=d, olw 8A7 WF 0y FEE 1 EPACAN &3

= A mEbd A 2439 A HHEEE AE AT

I
]17= Jl_—LL(Cp_BPLo) + [Lo (1)



BPy ¢ C, 142l 7%
BP;,: C, °lé°] 71&=%
Iy, @ BPy°l W83t PSI #%
I,, * BP;,°l W&3k= PSI g
PSI gk = max [], ]

% PSI 2w v A7 e 2 Fxme] wEkd A (1)e o gt
Oq 01—0111\1 A 53 l‘?‘ 5= ](PMIO) 03, NO,, CO, 5024 570 zﬂ.lzoﬂ EH-G]_ Z]
s 27 AR B AN RASE FoA Mg =e e PSIE A
Ao Hm PSIZ AAE ASiE ved 2928 F9 9% (critical
pollutant) = j €A 3} A F ).

a8 7 ededue 488 PASEg g 71Fge Table 263
Zo] mZ EPAO A A3 gz ALL314 ).

Y. AEI 2tA %
AEIE At&3t7] Slal 489 24 L9Ed &5 FASsH a3 7E
ft= Table 299 Zow, BAFgo A2 A1) #Zv. PSI A3 w3t
AR A1)E ol&dte] 7 ede=dd FAFHS ANS O ALtE ¥
A ToAA 7HE =& @& AEI'2 AAstaL, old ddste Fed=d
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Table 4.1. The ambient concentrations of five major air pollutants based on
1-hour average concentration data

PM10 SO, NO, O3 CO
(ug/m') (ppb) (ppb) (ppb) (ppm)

96 38.9+30.82 84597 1661040 30911596  0.5t0.42
97 33.2£23.32 5.0£3.27 109+ 757  287£1251  0.7£1.18
98 35.6£30.10 ' 5.5£3.91 1541161 33.0£1537  0.8+0.43

Mean 36.6+£27.07  6.7+462 138+ 899  29.8+1424  0.6%0.80
9% 49.1+39.74 70472 195+11.37  405+2254  0.4+0.31
97 39.4£26.67  5.3+4.29 7.8+ 588  301+13.04  0.5+0.45

Season Year

Spring
98 396+4197 52¢336 17.141130 3981589  0.6+0.34
Mean 427+7591  58+412  150% 952  366+17.16 05037
9% 365:2591 1184696 121865 2421538  0.7+046
97 3602699  60:264 111667 2491393  0.7:041
SUMMEN o0 0969312 545518 1204762 29741550  6.8¢3.66
Mean  337+¢2534  77+493  117+765  263+1494  07+041
9% 331246 7556 1831118  299+1394  02+0.15
pg 97 BIHETL 34211 148083 SI6H324 10:335
98 409+2004  45:283 15441606 3061678  0.8+0.39
Mean 335:2303 52353 1621237  307:1466  0.7+1.30
9% 3703516  74+660  167:1042 2881197  0.8+0.76
. 97 312292 524401 99+ 787 982+ 984  0.6+053
Winter

98 33.1£2536  6.8t4.21 1661146  31.8t13.30  1.1+0.64
Mean 33.8+27.81 6.5t4.94 144+ 991  296£11.70  0.8+0.64
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Fig. 2. Monthly variation of air quality in Cheju city.
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Fig. 3. Daily variation of air quality in Cheju city.
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IV.2. PSI A<=l 9% ti7]1d H7}t

19983l /N4 E PSIE o] &3sto] AFA tf7]dol @3k v AZHE PSI s
A& 2492 Al AdEZ Aeste] Table 4.20] veE L)
96 ¥ 98\ E<¢te] PSI B¥ 9] WstE B 7] do) “°k§:<good)”6¥ F
=]

[e)
B (unhealthy for sensitive group)” AEje] & HIE== 96 o) 743, 97\dol 26
3], 98l 413 YEelyow 98do=  “93d (hazardous)’s “JEl7F 83 YERY
71 % g

Table 4.2. Frequency of PSI value in Cheju city

Class of PSI value

Year or
0~50 51~100 101~150 151~200 201~300 301~500 Total
Season
I o m v A% VI

96 78.5 20.3 0.90 B 0.3 B 100
(6336) (1637) (74) (26) (8073)

97 82.2 174 0.40 B B 100
(5812) (1233) (26) (7072)

98 83.5 15.8 0.52 B 0.08 0.10 100
(6602) (1248) (41) (6) (8) (7905)

Mean 81.3 179 0.61 B 0.14 0.03 100
(18750) (4119) (141) (32) (8) (23050)

Spring 75.86 22.81 0.70 B 0.50 0.13 100
(4689) (1410) (43) (31) ) (6181)

Summer 84.77 14.57 0.66 B B B 100
(5121) (880) (40) (6041)

Fall 84.37 15.06 0.58 B B B 100
(4684) (835) (32) (5552)

Winter 80.67 18.82 0.49 B 0.02 B 100
(4256) (993) (26) (1) (5276)

() : Number of data

,23,



323] YeEisten olF

==

o

& o, AFAY dr]E2 o
T T

o} 1
231 PSI zko] 1000]4kel tf7] 4L

(good)”

<

o)

’70
o - s
M (very unhealthy)” AEjQl o 7]

ol

oF ~
# o Hoor W
o o T — T
Aodr.% Wmaw@ ﬁumzmuc Hr% 5L =
v & M Ay .o e N
K o N @ o e . B0 o) A o X i
%W.H %uuuLa %wgwww TR ﬂ%aShW g
o ‘m X OO.O O# ,|0J|1_11 >
i TR OEA]uE N
sr s ®AR TG L ® *FE 3
g wow & e gk CS Jﬂﬂar.i %
B m W< g @oN %o _mAUrﬂmMﬂr o
o g g TE T % ol I 3
g S X <° J) Y N X
IR T B ST s = ML o =
UJLCE o B g - o » uAlﬂrLax
e of o ) £ 75 L ¥ o o N z B
T TN 5 9 T B o <0 E
B E 2 o = Wl o 8 e MNP adew
ju Z.E ) N o) ‘.%O1J \WE\IH1U~ T
E..* 1;1_ XA = Zo HT_ E.E o) . fst o T B = el
Ex : w o, By Be <X = . F
dl}zl s M o= B » o T o ﬂl%ﬂld._,%
55 xR w o O T T o w o ¥
Rk B E = Ny NE o - S Ko AR, g on W
¢ W o Mo e = M S b SN =N M
w T ox w%qo#% 0N = No T )
T o 2 o t K T
oo L T OE 8 W B ooy T M B o T LR
_ ol  °F = = B g T o o= o M —~ o]
OME &o —_— H;I O,* = ‘mW . o _.E el N N - Zé
ol Eﬂ N - 5 ™ I S 5 by o~ M N
Ko N = T Som, T W FE ooy ¥ %
T o~ " ZTH% wmeﬁayoi%%]é %ﬂgﬂéﬁo.
T oE = @ H ”mAEurOOTQEE e N EE
_ ok W .- o = N O N OF o ) )
q\lHL )| CUH_I N o_.EoTLlw_t‘oll
EIgC P nE B Mo L Y rmiEToei
52w T2z X s igzi " g o TR R
o A A TN o 2 = Moo = ok o W ﬁmm (-
- . f 0 . ~ 0 . —_
W BT © R %e%%_l:@i%ﬂiﬁo_e LT~
@”ﬁ%ﬂmﬂ_:ﬂ gmgﬂxﬂ@_g%iﬂ%ﬁ T
= + O R N a B S M anA IH = m O T M_AT.E WI N
W x ¥ ¥ E ShwrE8:220Y
sl o —_ g
pzﬁ @%ﬁwﬁggf@
o] % ')
=N E R

,24,



A 91.32%, 7+SH 96.67%, A=A
Atk o= Fig. 2014 A7 PM10% O39]
s Azhe )

0353% 2 A EHo| 714 =4 JEehd
%]

RS

e

o

L

o F2EEZE PSI AT H X
Table 4.4+ PSI AFAlad FodE4de FdNEE YEd Zo|th =
PSI A ATl A PM10°] 7} & Hl5S& Roli, 53] BHS A19s B 7
A= “wig- U (very unhealthy)” R 799 (hazardous)"dt ZJEHY w= &
PM10¢] Fod=4d2 YedsS & & Aok 53] ‘87 7] dHE B
2 Awk 39 sete] 984 ol 83]7F YERE o Qo= &3 E A ekt
Table 4.3 Frequency of critical pollutants
v Critical pollutant
car PM10 SO, Os CO
"96 4771(59.10) 580(7.18) 2550(31.59) 172(2.13)
97 4421(62.51) 121(1.71) 2497(35.31) 33(0.47)
98 4214(53.31) 127(1.61) 3446(43.59) 118(1.49)
Mean 13406(58.16) 828(3.59) 8493(36.85) 323(1.4)
Jan. 871(50.09) 69(3.97) 792(45.54) 7(0.40)
Feb. 942(51.99) 38(2.10) 832(45.54) -
Mar. 1217(58.01) 23(1.10) 854(40.71) 4(0.19)
Apr. 1207(58.01) 24(1.22) 728(37.14) 1(0.05)
May. 1045(49.22) 46(2.17) 1029(48.47) 3(0.14)
Jun. 1333(65.06) 96(4.69) 580(28.31) 40(1.95)
Jul. 1269(62.24) 145(7.11) 618(30.31) 7(0.34)
Aug. 1256(64.31) 227(11.62) 461(23.60) 9(0.46)
Sep. 1042(50.75) 29(1.41) 960(46.76) 22(1.07)
Oct. 1190(56.94) 80(3.83) 805(38.52) 15(0.72)
Nov. 992(70.40) 20(1.42) 378(26.83) 19(1.35)
Dec. 1042(60.41) 31(1.80) 456(26.43) 196(11.36)
Spring 3469(56.12) 93(1.50) 2611(42.24) 8(0.13)
Summer 3858(63.86) 468(7.75) 1659(27.46) 56(0.93)
Fall 3224(58.07) 129(2.32) 2143(38.60) 56(1.01)
Winter 2855(54.11) 138(2.62) 2030(39.42) 203(3.85)
()%
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Table 4.4. Distribution of critical pollutant by description words

(unit: %)
Descriptor PM10 SO2 O3 CO
Total Good 47.87 4.38 46.03 1.73
Moderate 98.40 0.64 0.85 0.10
Unhealthy 94.40 - 4.00 1.60
Ver
Unhyealthy 75.76 - 24.24 -
Hazardous 100.00 - - -
Spring  Good 42.99 1.96 54.89 0.15
Moderate 97.67 0.07 1.77 0.49
Unhealthy 88.64 - 9.09 2.27
Ver
Unhyealthy 74.19 - 25.81 -
Hazardous 100.00 - - -
Summer  Good 54.16 9.65 35.06 1.12
Moderate 97.51 1.87 0.47 0.16
Unhealthy 91.67 = A 8.33
Very B B B B
Unhealthy
Hazardous - - - -
Fall Good 50.56 2.58 4571 1.15
Moderate 98.56 0.96 0.24 0.24
Unhealthy 100.00 - - -
Ver
Unhyealthy 100.00 - - -
Hazardous - - - -
Winter  Good 43.30 3.15 48.78 4.77
Moderate 99.30 0.40 0.30 -
Unhealthy 96.15 - 3.85 -
Ver
Unhyealthy 10000 B B B
Hazardous - - - -
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Table 2.6. Breakpoints for the PSI

These breakpoints equal These PSIs Category
O3 (me) O3 (DDI’H) PMio PMos5 NO2
) o 3 3 CO (ppm) | SOz (ppm) PSI
8-hr 1-hr (ug/m') (ug/m’) (ppm)
0.000-0.069 - 0-54 0.0-154 0.0-4.4 | 0.000-0.034 (2) 0-50 | Good.
0.070-0.084 - 55-154 15.5-65.4 45-94 |[0.035-0.144 (2) 51-100 | Moderate.
0.085-0.104 [0.125-0.164| 155-254 | 65.5-100.4° 9.5-124 10.145-.0.224 (2) 101-150 | Unhealthy for
sensitive groups.
0.105-0.124 [0.165-0.204 | 255-354 | 100.5 -150.4” | 12.5-15.4 | 0.225-0.304 2 151-200 | Unhealthy.
0.125-0.374 |0.205-0.404 | 355-424 | 150.5 ~250.4” | 15.5-30.4 | 0.305-0.604 | 0.65-1.24 | 201-300 | Very unhealthy.
(0.155-0.404)"
(3) 0.405-0.504 | 425-504 | 250.5 ~350.4” | 30.5-40.4 | 0.605-0.804 | 1.25-1.64 | 301-400
(3 0.505-0.604 | 505-604 |350.5 -500.4” | 40.5-50.4 | 0.805-1.004 | 1.65-2.04 | 401-500 | Hazardous.

1): Areas are required to report the PSI based 8-hour ozone values, there are areas where a PSI based
1-hour ozone values would be more protective. In these cases, the index for both the 8-hour and the
1-hour ozone values may be calculated and the maximum PSI reported.

2): NO2 has no short-term NAAQS and can generate a PSI only above a PSI value of 200.

3): 8-hour Oz values do not define higher PSI values(>301). PSI values of 301 or higher are calculated with

1-hour Os concentrations.
4): The numbers in parentheses are associated 1-hour values to be used in this overapping category only.
5): If different SHL for PMy5 promulgated, these numbers will xhange accordinary only.
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Table 2.7.

Pollution—specific health effects statements for the PSI

Proposed Ozone (ppm) Particulate Matter (ug/m*) Ca.rbon Sulfur Dioxide (ppm)
Category Monoxide(ppm)
[8-hour] [1-hour] PMs, :[24-hour] PM;0[24-hour] [8-hour] [24-hour]
Good None None None None None
Possibility of aggravation
Moderate _Ungs-ually sensitive of . None None None
individuals may heart or lung disease
experience among
respiratory persons with
symptoms. cardiopulmonary
disease and the elderly.
. Increasing  Increasing
o Increasing Increasing likelihood of likelihood likelihood of Increasing likelihood
Unhealthy Increasing likelihood likelihood of . . . .
. . respiratory symptoms in of reduced exercise of respiratory
for of respiratory respiratory - .
. children and adults, respiratory  tolerance due to  symptoms, such as
sensitive symptoms and symptoms and . . .
. . . aggravation of heart or symptoms  increased chest tightness and
Groups breathing discomfort breathing ¥ . . R
. .5 . h lung disease and premature and cardiovascular wheezing, in people
in sensitive groups. discomfort in G : . .
L. mortality in persons with aggravation symptoms, such  with asthma.
sensitive groups. - . oo
cardiopulmonary disease of lung as chest pain, in
and the elderly. disease. people with
cardiovascular
disease.
Greater likelihood of  Greater likelihood Increased respiratory Incrgased Reduged Increased respiratory
Unhealthy . . . . respiratory — exercise
respiratory of respiratory symptoms in children and symptoms, such as
symptoms  tolerance due to .
symptoms and symptoms and adults, . chest tightness and
. e . . . and increased . .
breathing difficulty breathing difficulty aggravation of heart or . . wheezing, in people
. - . . o . aggravation cardiovascular . R .
in sensitive groups; in sensitive lung disease and premature with asthma; possible
ossible respiratory groups; possible mortality in persons with of lung symptoms, such aggravation of heart
p ’ disease. as chest pain, in

effects in general
population.

respiratory effects
in general
population

cardiopulmonary disease
and the elderly.

people with
cardiovascular
disease.

or lung disease.




Table 2.7. Continued
Proposed Ozone (ppm) Particulate Matter (ug/m’) Carbon Sulfur Dioxide (ppm)
Cat Monoxide(ppm)
alegor
gory [8-hour] [1-hour] PM2s[24-hour] PMiol24-hour] [8-hour] [24-hour]
Very Increasingly sever Increasingly sever Significant increase in Significant  Significant g . .
symptoms and . . . . . Significant increase in
Unhealthy symptoms and . . . respiratory symptoms in increase in  aggravation of .
. . . impaired breathing . . . respiratory symptoms,
impaired breathing . X . children and adults, respiratory  cardiovascular X
. . .. likely in sensitive . such as wheezing and
likely in sensitive . . aggravation of heart or symptoms symptoms, such X
. . groups; increasing . L. shortness of breath, in
roups; increasing . lung disease and premature and as chest pain, in . i’
. likelihood of o . . . people with asthma;
likelihood of . mortality in persons with aggravation people with .
. . respiratory effects ; ) . aggravation of heart
respiratory effects in . cardiopulmonary disease of lung cardiovascular X
. in general i X or lung disease.
general population. . and the elderly. disease. disease.
population.
Hazardous Severe respiratory severe respiratory Serious risk of respiratory Serious Serious . .
. . effects and . . . aggravation of Severe respiratory
effects and impaired . . . symptoms in children and risk of .
. . . impaired breathing . . cardiovascular symptoms, such as
breathing likely in . . . adults, aggravation of heart respiratory .
. likely in sensitive ) symptoms, such shortness of breath, in
sensitive . or lung disease and symptoms - . !
. . groups; I as chest pain, in people with asthma;
groups; increasingly : . premature mortality in and . . .
X increasingly sever . . people with serious risk of
sever respiratory . persons with aggravation . .
. . respiratory effects . . cardiovascular aggravation of heart
effects likely in . . cardiopulmonary disease of lung . .
. likely in general . disease. or lung disease.
general population. and the elderly. disease.

population.




Table 2.8. Pollutant—specific cautionary statements proposed revisions to the PSI

Carb Sulfur
Proposed Ozone(ppm) Particulate Matter(zg/m’) Monofgde(:)(?) o) Dioxide
Categories (ppm)
[8-hour] [1-hour] PM,5[24-hour] PM[24-hour] [8-hour] [24-hour]
Good None None None None None
Moderate Unusually sensitive None None None None
people should consider
limiting prolonged
outdoor exertion.
Unhealthy Active children and Active children and People with People with People with Asthmatic
for Sensitive adults, and people with adults, and people respiratory heart respiratory disease, cardiovascular disease, children and
Groups respiratory disease, with respiratory disease and the such as asthma, such as angina, should adults should
such as asthma, disease, such as elderly should limit- should limit-moderate limit heavy exertion consider
should limit prolonged  asthma, should limit prolonged or heavy exertion. and avoid sources of limiting
outdoor exertion. heavy outdoor exertion0 CO, such as heavy outdoor
exertion. traffic. exertion
Unhealthy Active children and Active children and People with People with People with Peoplewith
adults, and people with adults, and people respiratory and respiratory disease, cardiovascular disease, asthma,
respiratory disease, with respiratory heart disease and such as asthma, such as angina, should bronchitis,
such as asthma, disease, such as the elderly should should avoid limit heavy exertion and heart
should avoid prolonged asthma, should avoid  avoid prolonged moderate or heavy and avoid sources of disease, and
outdoor exertion ; heavy outdoor exertion;, everyone  exertion; everyone CO, such as heavy children
everyone else, exertion ; everyone else, especially else, especially traffic. should limit
especially children, else, especially children, should children and the outdoor
should limit prolonged  children, should limit limit prolonged elderly, should limit exertion

outdoor exertion.

heavy outdoor
exertion.

exertion.

prolonged exertion.




Table 2.8. Continued

Proposed
Categories

Ozone(ppm)

[8-hour]

[1-hour]

Particulate Matter(ug/m’)

PM,5[24-hour]

PM[24-hour]

Carbon
Monoxide(ppm)

[8-hour]

Sulfur
Dioxide
(ppm)
[24-hour]

Very
Unbhealthy

Hazardous

Active children and
adults, and people with
respiratory disease,
such as asthma,
should avoid all
outdoor exertion;
everyone else,
especially children,
should limit outdoor
exertion.

Everyone should avoid
all outdoor exertion.

Active children and
adults, and people
with respiratory
disease, such as
asthma, should avoid
all outdoor exertion;
everyone else,
especially children,
should limit outdoor
exertion.

Everyone should
avoid all outdoor
exertion.

People with
respiratory and
heart disease the
elderly should
avoid any. outdoor
activity; everyone
else, especially
children, should
avoid prolonged
exertion.

Everyone should
avoid any outdoor
exertion ; people
with respiratory
and heart disease,
the elderly, and
children should
remain indoors.

People with
respiratory disease
should avoid any
outdoor activity;
everyone else,
especially children
and the elderly,
should avoid
moderate or heavy
exertion.

Everyone should
avoid any outdoor
exertion ; people
with respiratory
disease, such as
asthma, the elderly
and children should
remain indoors.

People with
cardiovascular disease,
such as angina, should
limit heavy exertion
and avoid sources of
CO, such as heavy
traffic.

People with
cardiovascular disease,
such as angina, should
avoid exertion and
sources of CO, such as
heavy traffic; everyone
else should limit heavy
exertion

People with
asthma,
bronchitis,
and heart
disease, and
children
should avoid
outdoor
exertion

Everyone
should avoid
any outdoor
exertion
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