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— Focused on the Industrial Complex Development Projects in the Last Decade —
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Abstract: Health impact assessment in the environmental impact assessment is conducted to
determine whether to exceed the standard of each single substance and to establish appropriate
reduction measures. In some development projects, although all substances in risk assessment meet
the standard, exposure concentration is very close to it. However, considering the cumulative
exposure of all substances, health effects are likely to occur considerably severer than those of
individual substances, so it is necessary to prepare a concrete and improved methodology for
integrating evaluation of emissions to identify the health effects actually exposed to receptors of

living things.
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This study established the definition of cumulative risk assessment through overseas advanced cases

and domestic and foreign literature reviews, and proposed a methodology for utilizing cumulative

risk assessment considering health effects on multiple substances when developing industrial
complexes. Applied by the proposed methodology, integrated indicators for four types of hazardous
heavy metals (Ni, Cré*, Cd, As) emitted from industrial complexes were calculated, and applicability

was tested with case of the industrial complex development projects conducted over the last

decade (2011-2020).

Keywords : Environmental impact assessment, Health impact items, Hygiene and public health,
Cumulative risk assessment, Methodological improvement
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Table 1. Status of the health impact assessment in the last decade (2011~2020)
Classification 2011 2012 | 2013 2014 | 2015 2016 | 2017 2018 2019 2020 | Total
Industrial complex 34 39 32 33 21 33 23 18 18 30 281
Thermal power plant 14 11 11 14 7 5 5 4 4 10 85
Waste disposal facility 3 3 3 3 2 2 3 1 24
Incineration facility 1 2 1 2 2 0 1 3 1 13
Landfill 2 2 1 1 2 1 0 0 11
Livestock night soil
treatment facility . 0 l 3 y ” 3 Y ! 0 10
Total 51 54 47 50 31 43 33 24 26 41 400
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FHo2 BB o S04, 1B 1A
7} 2y = lch(Agency for Toxic Substances and
Disease Registry 2004; Environmental Protection
Agency 1986). 7} HH A0l Wy o2 oy LA
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F32 7Vt BRG] SJIES Pk
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Z=(Hazard Quotient; HQ) ZH g4lste] & Qaj=
A|4>(Hazard Index; HI)7} 1 2315k 42 93
7H oA kol gt A& 918l (potential risk)7F

U= A= Fokeich wekg B2 A8 i &
2 o] BrOFQIB) = (cancer Risk) 4he THAFSE F 2ok

3f| = (total cancer risk)E AFESHH(Environmental
Protection Agency 2000).
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ol £4 (endpoint)°] &Hgt ”X‘%WIEI Helsto] 3
7kt B art Sk, E3 i EAE Abole et

AHoRL

o o FIO
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£ Jfesloick(Figure 1). RSER= £74 2] 2] thj
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Pl AP Al E47FEA (toxicity weight)oll <
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(Environmental Protection Agency 2019).
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Figure 1. Description of Risk-Screening Environmental Indicators results
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Table 4. Project’s information of underestimated and overestimated cases
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Cancer Risk
e Development . Size Type of - Integrated
Classification oects Location (m?) e . Chromium . . Risk
proj Nickel 6 Cadmium | Arsenic finilox
C10,C17,
A Haman-gun, = 1 g1015 1 C24C25, 1 g 315 06 | 947E-06 | 8.32E-06 | 495E-06 | 107,000
Gyeongsangnam-do C29~31,
C35,H52
Underestimated Sacheon-si H52, C22,
cases! B Gveon £n-d 313,753 | (C23,C25, |7.45E-06| 9.72E-06 - - 61,533
yeongsangnam-do €29, C30
Taebaek-si. C13, C26,
C i 229,273 | (C29,C30, |9.34E-06 | 2.40E-06 | 8.82E-06 - 73,414
Gangwon-do
C33
C26, C29
D Jung-gu, Incheon | 495,144 i > | 1.03E-05 | 2.89E-06 | 5.80E-06 - 56,010
Overestimated e H49~52
cases? i -
E Ulryeong-gun, | pg6 497 | 29, C31 | 7.20E-07 | 1.20E-05 - - 45580
Gyeongsangnam-do

1) If the cancer risk is satisfied but the integrated risk is exceeded.
2) If the integrated risk is satisfied but the cancer risk is exceeded.
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