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Application of Indoor Air Modelling for Using Health Risk Assessment
in Environmental Impact Assessment
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Abstract

Recognizing interaction between the environment and humans, the EIA(environmental
impact assessment) movement has sought to promote more environmentally sound and
informed decisions for the sake of human welfare. Therefore, most EIA programs require the
consideration of human health impacts. Yet relatively few EIA documents adequately address
those impacts. This study was carried out to investigate the role of EIA for reuniting the
environment and human health, for preventing and reducing significant health risks, and for
improving human health impact assessment by means of risk assessment. Risk assessment
consists of 4 components; hazard identification, dose-response assessment, exposure
assessment and risk characterization. Since most people spent their times in indoor, indoor air
quality modelling can be used in exposure assessment and risk assessment.

In this study, indoor NO, concentration and personal NO, exposure were estimated by Box
Model using mass balance equation and time weighted average, respectively. The estimated
indoor NO, concentration and the personal NO, exposure were compared by those measured,
respectively. Subsequntly, health effect was assessed with these results. Consequently, exposure
assessment and risk assessment using indoor air quality model may be considered to be
applicable to EIA.

Keywords: Environmental impact assessment, risk assessment, indoor air quality.
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Table 1. Air borne NO, concentrations by type of
sample places

Home Office

Outdoor Indoor
1/0 (ppb)

Personal

City Indoor

(ppb) (ppb) (ppb)
404+167(499+175 380+69404+140
Seoul 0.83+0.24

(n=95) (n=95) n=16) | (n=95)
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Y =3.08(+ 042)+81.19(+ 1.89)
(Spearman r=0.96, p <0.01)

Y =3.08(+ 0.79)X+6.78(+ 0.79)
(Spearman r=0.50, p <0.01)
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Fig. 1. Relationship between NO, source emission and
number of family member.
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Fig. 2. Relationship between estimated indoor NO, level
and measured indoor NO, level.
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Table. 2. Indoor NO, concentration and percentiles
by Monte-Carlo simulation

NO:z concentration (ppb)

Mean 353
Standard deviation 7.83
10 % 6.16

20 % 11.04

30 % 1551

40 % 19.75

Percentile 0% 2437
60 % 2932

70 % 34.89

80 % 4148

90 % 5322

95 % 63.45

@RiskS o] &3, 4 (5)olM Z+ 2.9 (factor)

S99 837k (distribution value) S 7 HE31S o] &

3. O| ARl A &0 utE siA "It

1) 2|8 #2l(hazard identification)

A9

3:

9 SRl 2% ATEE L AEYS B

3l u= EPA =89 &) A B A A (Integrated Risk
Information System: IRIS) 734 3}¢] 438 3} S5 Th),
NOyo| A7 A= 557 A=A ZEA 717, "
4 e AR A A4, TERT ST AN
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0200
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Fig. 3. Estimated indoor NO, concentration by
Monte-Carlo simulation.
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4 Spearman r = 0.69(p<0.001)

Measured NO, level

Z
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Estimated NO,, level

Fig. 4. Relation between measured personal NO,
exposure and estimated NO, exposure.
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Average Daily Dose: ADD)S A3}
< HAAE AEEA 10%9] EEHA
gt ZEZE (Monte-Carlo) ® o Ad
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NO, M2 396103 ppbRom, 54 A = TASNACE A% st RS Fodd
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T 404+140 ppbol Ytk B AFo) X Hold A} value) thAlell o] ROAF S T TES AHE
weol A7he B EE AU % A9@y TeRA AT Aglont Axgh Aees
9 NO, =7t 34 8 AL oA, 4 (7)) AT 7 e kEY vEdA SHs 2d
A FHAE MIxZFH AZFE NAxZ9 At 7 wggs WL FLE FEE] £ 3
Spearman AlG= FHr)< 06990 EAZOE # ol Wi AT
_ S0
ot AIAE L]—E]-IH‘}iq—(p@,OOl) (1" 4). o Total Potential Dose (ug)
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A, AIER BAS olgFE A gL BW(kg) XAT(day) x1000
HEA HEE FA &3 A2 Ueith A7 £ wE2F=37] £ NO, % (ug/ m3)
Table 3. Variable values in average daily dose
Variable Values
. Residential indoor 72.7 pg/m3 (£32.9)
NO, concentration -
(mg/m?) Office 0.6 X Outdoor NO2 concentration (3g/m3)
¢ Outdoor 84.2 jug/m3 (£459)
Inhalation rate 16 m3/day (adult mean. U.S. EPA, 1997)
Weekd: 119hr(£29
Residential indoor cexay r( )
Weekend 145hr (+29)
Weekd: 79hr (+35
Exposure duration Office s £ )
Weekend 02hr(+£3.5)
Weekday 42hr(£1.1)
Outdoor
Weekend 93 hr(£1.1)
Body weight 66.5kg (£6.7)
A et Weekday 280 days
veraging time
eine Weekend 85 days
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