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Tah. 1 Aitborne pollutants from Maoming coal fired power plant

(kg°a D) (kg°GW '=a™ ") (kg°a D (kg°GW '=a D (kgea D) (kg°GW '*a™h

S0, 14.2 71 1. 02 10* 5 10 10* 4 31X 10° 2 15X 107
NO, 951 47.6 5. 66X 10* 2 83X 10° 2 28X 10° L 14X 107
TSP 2 58 129 2 42% 10 1. 21X 10° 3 83X 10° 1. 92X 10°
(0] L 84 9 21 1. 53 10* 7. 65 10* 1. 80X 10* 9 10X 10°
NH, 19.7 98 6 — — 218X 10°° 1 09x 10"
BaP — — - - 6 50X 107 3 25X 10'
As — — — — 3 00X 102 1. 50X 107
Cd — — — - 1 46X 10 2 7.30%X 10"
(o — — — — 8 60X 10 2 430X 10°
Ni — — — — L 16X 10 ° 5. 79X 10 2
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Tah 2 Fate factors for airbome pollutants

F,,| (m**am ) F,,l (m*a’L") F, .l (m*akg '*d)
50, S0, 300X 10°° — -
130X 10°° — —
>< -7 . J—
N L7010 - -
360X 10°° — -
NO, NO, 2 50<10°° - -
0; 1. 50X 10°° - -
TSP PM,, 440X 10°° — -
CO (0(0) 1 00X 10°* — -
BaP BaP 5 40X 106 510<10* 1L 60X 10°°
As As 8 00X 10 ° L 90X 10" 6 00X 10°°
Cd cd L 60X 10 ° 8 60X 10 * L 60X 10°°
crf” (oS 530X 10°° L 40X 1072 017
Ni Ni 451X10°° 333<10* 340X 10°°
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Tab. 3 Unit risk factors and D per incidence case caused by aitborne pollutants
R, R, R, & [A &
(Fg°m ) (Mg°L° D) (mg'kg '=d "= D a a a
0. S0, 7.20X 10 * — — 075 — —
0 44 — — 94 — —
NI, 0 26 — — 94 — —
0 44 — — 94 — —
0 26 — — 94 — —
NO, NO, 340< 10 - — 075 — —
0 14610 2 — — 075 — _
TSP PM,, 0 26 — — 94 — —
co Co 1. 45X 10° — — 075 — —
BaP BaP 8 70X 1072 210X 1074 7.30 16 1 131 131
As As 150X 10 ° 5.00< 107 1.50 161 131 131
Cd Cd 1. 80X 10 — 6 30 16 1 131 131
Cr® (o 120X 1072 — 41. 00 16 1 131 131
Ni Ni 340X 1074 — 119 16 1 131 131
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Tah 4 Human headlth risks of aitborne pollutants from Maoming Coalfired Power Plant
D D
a : a ] Dala DerDiv/a Dla Dla
S0, L 08X 102 9 36 3 4% 10° — 3 04X 10° 3 05¢ 10°
NO, L21X 102 86 6 2 67X 10° - 2 67X 10° 2 77 10°
TSP 396X 10° 4.9 5. 44X 107 — 5 44X 107 5. 93X 107
Co 177X 10°° 018 1. 59 — 1 59 1. 79
NH, 394X 10 2 591X 10° 4 03X10° — 403< 10 ° 3 95X 10 2
BaP — — 1.45 L 11X 107 L 13X 107 1 13X 10
As — — 1. 37X10" 8 37X 10' 8 39X 10' 8 39X 10'
Cd — — L22X10" 3 48X 10" 3 50X 10" 3. 50% 10"
ot — — 2 60 2 32X 10° 2 32X 10° 2 32¢ 10°
Ni - - 8 13X10°° 1. 75102 1 75X 102 175X 10 2
6 63X 10 2 145 6 26X 10° 2 56X 10° 8 82X< 10° 8 97X 10°
4 ’ , BaP. Cr
cr’ Ni .
4.31 alGw, , WHO
2. 56X 10 alGW, .
) s
[ JOLLIET O, CREITAZ P. Calculation of faie and exposure
. , Cr6+ coefficients for the life cycle toxicity assessment of air
emissiong J . Int J of ICA, 1997, 2(2). 104— 110.
o+ ’ [2] MURRAY CJ L LOPEZ A D. The global burden of disease,
Dcr I . Global burden of disease and injury serie M] . Boston:
d @ ’ Hawvard University Press  1996: 10— 52.
WHO . WHO [3 PAMELA L, MARGARET K, DAWN R. Life cycle assessment

of coal fired ,power poduction] EB/OL] , available at http: //



120 ( ) 44

www. pre. nb June, 1999. [ 8] OSTRO B D. Air pollution and momidity revisited: A

[ 4 s [M]. : specification tesf J] . J Environ Econ M anage, 1987, 14: 87
» 2000; 75— 76. —98.
[ 5 . [M]. [9 SPIX C; WICHMANN H E. Daily mortality and air pollu-
: , 1993; 57—128. tants: Findings from Koln Gemany[ J]. J Epidemiol Comm

[  HOFSTETTER P. Perspectives in life cycle impact asses- Health 1996 50(Suppl 1); 52— 58.

sment; A stuctured appmoach to combine models of the [10] OSTRO B D ROTHSCHILD S. Air pollution and acute

technosphere  ecosphere and valuesphere [ M] . Boston/ respiratory morbidity: An observational study of multiple

Dordrecht/London; Kluwers Academic Publishers 1998; 362 pollutants[ J] . Environ Res, 1989 50.238—247.

—365. [11]  WHO. Diesel Fuel and Exhaust Emission, Environmental
[7] JOLLIET O, CRETTAZ P. Fate coeflicients for the toxicity Heath Critena 171 [ M]. Genevax WHO Regona

assessment of air pollutanty J| . Int J LCA, 1997(b), 2(2). Publications, 1996.

104— 110.

Human Health Risk Assessment of Airborne Pollutants from
Coal fired Power Plants by Life Cycle Method

LIN Qin tie's LI Shi yu's YI Chun ye' WANG Zhi hong”
(1. School of Envionmental Science and Engineering, Sun Yatsen University, Guangzhou 510275, China;
(2. Guangdong Engineering and Technological Research Institute, Guangzhou 510400, China)

Abstract: The human health risk of airborne pollutants emitting from coal mining to coal fired power plants is
investigated by analyzing their environmental behaviors during the life cycle based on epidemic statistic data. The risk
assessment method consists of three steps. The first step is fate analysis, which models the fate factors to estimate the
resulting contaminant level in the compartments of air, drinking water and food due to the coal life cycle emission into the
air. The second step is effect analysis, which estimates stricken numbers according to the potential population exposed to
the contaminated air, drinking water and food and their dose Tesponse relationships. The third step is damage analysis,
which tums the resulting fate factors and the effect factors into the disease incidence factors expressed as disability
adjusted life years (DALYs). The tesults of a case study for Guangdong Maoming Coal Fited Power Plant show that
human health risk resulted from coal fired phase is much mowe severe than that from coal transport process and coal
mining process, and the risks resulted from SO, NO,, Cr°" account for 90.7% of the total risks. It is also revealed
that C1°" is the most harmful pollutant among airborne carcinogenic pollutants released in the life cycle.
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