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ABSTRACT

Although it is suggested that risk—-based management plan is needed to manage air pollution effectively, we
have no resources enough to evaluate all aspects of substances and set priorities. So we need to develop alogi-
cal and easy risk—based priority setting method. However, it isimpossible that only one generic system that is
consistent with all the use is developed. In this study, we proposed a human health risk based priority-setting
method for hazardous air pollutants, and ranked priorities for this method. First of al, after investigating previ-
ous chemical ranking and scoring systems, we chose appropriate indicators and logics to goal of this study and
made a chemical priority ranking method using these. As results, final scores in priority ranking method were
derived for 25 substances, and ethylene oxide, acrylonitrile and vinyl chloride were included in high ranks. In
addition, same substances were highly ranked when using default values like when using no default, but the
scores of hydrofluoric acid and cyan and compounds were sensitive to default values. This study could be
important that priorities were set including toxicity type and quality and local inherent exposure conditions and
we can set area—specific management guidelines and survey plans as a screening tool.

Key words: priority ranking, human toxicity, Toxics Release Inventory (TRI), Hazardous Air Pollutants
(HAPs)
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Table 1. Scoring criteriafor acute and chronic toxicity
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Score
Endpoints 1 2 3 4 5 References
inhalation L Cso (mg/m®)* >15,000 ~15000 ~1500 ~150 15 Environment Canada, 1994
inhalation NOAEL (mg/m?®)** >3,000 ~3,000 ~300 ~30 <3 Environment Canada, 1994

*LCso (lethal dose); **NOAEL (No Observed Adverse Effect Level)
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Table 2. Scoring criteriafor cancer classification

Score
Data sources* 1 2 3 4 5
IRIS E D C B A
IARC 4 3 2B 2A 1
ACGIH - A4 A3 A2 Al

Sources : US EPA, 1994b

*IRIS (Integrated Risk Information System); IARC (International
Agency for Research on Cancer); ACGIH (American Conference of
Governmental Industrial Hygienists); NTP (National Toxicology
Program); EC (European Commission)
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Table 3. Scoring criteriafor exposure potential
Score

Endpoints 1 2 3 4 S

Mobility V?ﬁgg{ pressure <05 05~5 5~50 50~ 500 >500

Persistence T% inair (days) <4 4~20 20~50 50~ 100 >100

Amount to air 1,000~ 10,000~ 100,000~
Released amount (kglyear) < 1,000 10,000 100,000 1,000,000 > 1,000,000
Total score
[normalized from 3 to 100]
Human toxicity [3~ 20] « Potential exposure[2~ 50]
=T1+To+Ta+Ts = (Es+E) xEs
Ti: Acute T, : General Ts: T4 : Other Ep: Ex: Ex:
toxicity chronic toxicity | | Carcinogenicity chronic toxicity Mobility Persistence Amount
[1~5] [1~5] [1~5] [1~5] [1~5] [1~5] [1~5]
Mutagenicity,
Reproductive,
Inhalation Inhalation Cla§sificatli on De?elrgerjr?eert; i Vapour Hglf —_I ife ﬂm
LCso NO(A)EL (for inhalation) Neurobehavioral, pressure inar air
Immunotoxicity

Ti : Toxicity score for each toxicity endpoint, E; ; Exposure score for each exposure

Fig. 1. Algorithm for priority ranking of hazardous air pollutants.
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Table 4. Estimation methods using substitutional data for each endpoint '

Endpoint Available data

Estimation methods References

- Datafrom tests of
another unit (ppm)

ppm x (MW/22.4) =mg/m® - USEPA, 1994b

Acutetoxicity  LCsp .
- Datafrom tests of eight hours _ .
or less were used L Csottr X T =L Cospanr X 4 Mary BSet al., 1997a
- Data from subchronic tests . - ErinMSet al., 2000
(28~ 90days) - NOAEL =5 Rachel RM, 2002
! .. Inhalation . . . - ErinMSet al., 2000
Chronic toxicity NOAEL Datafrom LOAEL tests LOAEL =10 Rachel RM, 2002
- Datafrom RfC* - RFCx UF - USEPA IRIS, 2002

- Datafrom LCsp

- LCso x constant (107%)** - Layton DW et al., 1987

TLCso (Lethal Concentration); ppm (part per million); MW (molecular weight); NOAEL (No Observed Adverse Effect Level); LOAEL
(Lowest Observed Adverse Effect Level); RfC (Reference Concentration); UF (uncertainty factor); WOE (weight-of —evidence)

*RfC derived from BMD (benchmark dose) or LEL (low effect level)

**NOAEL/LCs ratio for chemicals having both of two values(Layton et al., 1987)
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g o® B4 Amo) e HE A4
of e wHEA Srelur] i, 7 Awe
% A4 8 HE Qoo BT 17 24 (regres
sion analysis) & A1A]&k 23} (Teble6), & A7l
e 54 2 2715L e Fos QA A%
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29 lelxg 24 Best AL Aol =7
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Table 6. Correlation coefficients (r) from linear regression
analysis of parameter values versus final scores
and sub-scores

r Number of
Parameters o - data
Log inhalation LCso 0.0001 0.0255 37
Loginhalation NOAEL  0.1368 0.0855 24
Carcinogenicity 0.0443 0.1896* 44
Other specific effects 0.2335*  0.3808* 46
Vapour pressure 0.2586*  0.2867* 44
Half-lifein air 0.0037*  0.0311 14
Released amount 0.1028*  0.1402* 46
Human toxicity® 0.4488* - 46
Exposure potential® 0.7909* - 46

r1: correlation coefficient of the parameter to final score

r» : correlation coefficient of the parameter to human toxicity score
or exposure potential score

aSCOREacuIe+ SCOREchronic+ SCOREcanoe(+ SCOREother

b(SCOREVapour praﬁure‘f’ SCOREhaIff\ife) X SCOREzmount

*p<0.05
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Table 7. Correlation coefficient (r) from linear regression analysis between individual parameter values

Endpoints Log LCso Log NOAEL %z’(]:ilg?y_ oafzietry gﬁi’gﬂ; Haf-life  Amount
Log LCso 1.000

Log NOAEL 0.373 1.000

Carcinogenicity —-0.010 —0.290 1.000

Other toxicity 0.279 0.412* 0.270 1.000

Vapour pressure -0.243 —0.038 -0.222 0.010 1.000

Half-lifein air 0.033 —-0.210 0.080 —0.060 —0.040 1.000

Amount 0.224 <0.001 —-0.168 0.163 0.085 —0.066 1.000

*p<0.05
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