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Health Risk Assessment and Concentration Trend of
Atmospheric Volatile Organic Compounds

Yasushi ORKADA* and Takeshi NAKANO

Environmental Safety Division, Hyogo Prefectural Institute of Public Health and
FEnvironmental Sciences, 3-1-27 Yukihira-cho, Suma-ku, Kobe, Hyogo 654-0037, Japan

To grasp health effect for an exposure to Volatile Organic Compounds (VOCs), health risk assessment has been

carried out using atmospheric VOCs measurements during the last five years and the existing data on health

effect evaluation. As a result, excess cancer incidence of some substances was more than 105 of criterion. And so

from these substances concentration trend, the state and characteristic of environmental pollution were

considered. This result suggested to be needed that emissions reduction measures should be proceeded from

health effect standpoint.
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Fig. 1 Location of sampling sites
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Table 1 Health assessment information on measured

substances
Reference
concentration Unit risk ©
(ng/m® (per pg/m®)
Vinyl chloride monomer 100 @ 4.4E-6
1,3-Butadiene 2 3.0E-5
Acrylonitrile o 6.8E-5
Dichloromethane 150 ¢ 4.7E-7
Chloroform 18" 2.3E-5
1,2-Dichloroethane Not Assessed 2.6E-5
Benzene 30 @ 2.2~7.8E-6
Trichloroethylene 200 © Not Assessed
Tetrachloroethylene 200 9 Not Assessed
Acetaldehyde 489 2.2E-6
Formaldehyde 100 ¥ 1.3E-5
Toluene 260 ¢ Not Assessed
Xylene 870 ¥ Not Assessed
Ethylbenzene 3800 ¢ Not Assessed
Stylene 220 9 Not Assessed
p-Dichlorobenzene 240 9 Not Assessed

a) Reference concentration for chronic inhalation exposure,
Environmental Protection Agency, U.S.A.

b) Guideline value for hazardous air pollutant to reduce health risks,
Ministry of the Environment, Japan

o) Environmental quality standard (Air quality),
Ministry of the Environment, Japan

d) Guideline value for indoor air concentration,
Ministry of Health, Labour and Welfare, Japan

e) Quantitative estimate of carcinogenic risk from inhalation exposure,
Environmental Protection Agency, U.S.A.

EWMBEDLRBEEK N=2=v N X7 % Table 1
\ZRT. 22T, NP roa=y M X7 1I# I
LLTHEEENTWE Y, U AZEOEHICIE
FOFRDIETHD 5.0X10° % 7z,

Il #HRELUER

. BB ORI
%% 1O R BIE IR EE R O T IRfE % Table
2 1R,
T, R A MR IZ I T D 2003 £ 4 A
5 2008 4F 3 H £ TORERE (n=60) O F;MF5E
ZELH L7z, 72720, B TIRMECRE (ND) DRk
DIFET 25 AITIE, YE%ME TR 1/2 2% L
THELRTEERWCCEYEEEE L.
BEBMEME TIX, 7T T AT E R, RLAT
LT E R SIcB 0 BN ERE CRE S
2. ¥z, Hikv=rE/~v—, 1,3-T X,
TrVa=rY), 1, 2-Yr7un¥  LEERKE
REUH S TH L@ B MmoOME LY b EWIRET
M STz,
PRTR 7 —ZIZB W TRKHEHEN L WE Tl
My, ¥y, TFAREY, p-P 7 un
NP UNEHEICBWTHERNSEE CHRE Sh

-112 -



Table 2 VOCs concentration in sampling sites

SRR BREIRI AT e e v A —FCE 55, 2008

Average concentration @ (pg/m®)

Detection limit

Sanda Toyooka Ashiya Takasago (pg/m®
Vinyl chloride monomer 0.036 0.018 0.035 1.4 0.0030
1,3-Butadiene 0.16 0.11 0.19 0.38 0.013
Acrylonitrile 0.15 0.096 0.13 0.34 0.0030
Dichloromethane 1.7 2.0 1.8 1.9 0.030
Chloroform 0.29 0.26 0.28 0.53 0.013
1,2-Dichloroethane 0.089 0.071 0.090 0.41 0.013
Benzene 1.9 1.6 2.0 1.8 0.030
Trichloroethylene 0.17 0.08 0.24 0.33 0.030
Tetrachloroethylene 0.23 0.12 0.36 0.15 0.030
Acetaldehyde 3.5 3.0 4.4 - 0.15
Formaldehyde 3.5 2.9 4.9 - 0.20
Toluene 15 11 15 10 0.030
Xylene 7.4 7.1 8.5 3.8 0.030
Ethylbenzene 4.5 2.8 5.2 2.1 0.030
Stylene 0.98 0.69 0.98 1.7 0.060
p-Dichlorobenzene 11 2.4 6.1 2.8 0.050

a) April 2003 - March 2008 (n=60)
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2 Health risk estimation for VOCs by hazard quotient
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Fig. 3 Health risk estimation for VOCs by excess cancer incidence
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The left graphs show the transition of annual average concentration.

The right graphs show seasonal average concentration.

0.0
2003 2004 2005 2006 2007
Year
Benzene
3.0
525 .
e
20 7
=
.2
= 15 g
B —0— Sanda
€90 L J
g L —e— Toyooka
§ 0.5 F —A— Ashiya ||
—0O— Takasago
0.0 :
2003 2004 2005 2006 2007
Year
Formaldehyde
7.0
<2 6.0 - 7
£
Ej 5.0 7
S0 1
g
<
"E 3.0 7
820 —O—Sanda
§ 10 - ——Toyooka | |
' —A— Ashiya
0.0 :
2003 2004 2005 2006 2007
Year
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