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Technical Article

A Case Study of Expanding the Health Impact Assessment
on the Residential Development Projects
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Abstract: The development projects subject to health impact assessment (HIA) in the current
environmental impact assessment (EIA) system are limited to some projects under Article 12 of the
Enforcement Decree of the Environmental Health Act (Additional Assessment Objects Subject to
Health Impact Assessment Items), but health impact-related matters are being evaluated and
reviewed during consultation. In particular, when a development site is planned around some
pollutant sources in a residential development plan, it is evaluated and reviewed whether the site
meets the risk criteria through a current concentration survey of major hazardous air pollutants.

This study prepared a quantitative method to confirm the validity of the location of the residential
area to be developed in the residential development plan and proposed a plan to expand the project
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subject to HIA within the EIA procedure. A detailed methodology was proposed by reviewing the

screening and scoping procedures of the EIA system, and a case analysis of the urban development

plan discussed in the past was conducted to verify the methodology.

Keywords : Residential development, Urban development projects, Receptors, Health impact
assessment, Environmental impact assessment
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Embase(N=76),
Web of science (N=473), PubMed (N=891)
Total N=1437

Identification

Duplicates(N=104), reviews(N=8), non-
English(n=17), non-human study(N=919),
no result table(N=45), irrelevant(N=75),

biomarker(N=4), genetics(N=18),
others(N=14)

Screening

Search results combined(n=235)

ol Articles screened on basis of title,
abstract and full article

Full-text articles assessed for eligibility (n=50)

Eligibility

o
7}
)
2
v
[ =4

Studies included in qualitative synthesis(n=50)

Figure 1. Flow chart of selection of articles

Table 1. Major results of health impact articles on the separation distance by hazardous facilities

Hazardous facilities

Major results

References

Industrial facility
(Cement factory etc.)

—Several epidemiological studies have been
conducted on industrial facility workers or
nearby residents

* Associated with respiratory symptoms,
emphysema, decreased lung function and
respiratory mortality due to exposure to dust,
asbestos, cement powder, etc

* The incidence of mesothelioma increased for
residents near cement plant

— Soil pollution near industrial facilities can cause
human poisoning through dietary exposure

Mwaiselage et al. (2005), Respiratory symptoms and chronic
obstructive pulmonary disease among cement factory
workers

Ballal et al. (2004), Pulmonary effects of occupational
exposure to Portland cement: a study from eastern Saudi
Arabia

Poornajaf et al. (2010), The effect of cement dust on the
lung function in a cement factory, Iran

Maule et al. (2007), Modeling mesothelioma risk associated
with environmental asbestos exposure

Schuhmacher et al. (2003), Pollutants emitted by a cement
plant: health risks for the population living in the neighborhood
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Table 1. Continued

Hazardous facilities

Major results

References

Landfill facility

—Residents near landfills are exposed to a
number of pollutants through various exposure
pathways, including soil, water, and air, requiring
a comprehensive health and ecological risk
assessment of health risks

— Landfills that have passed the construction
time or for low-lying floodplains pose a specific
risk of contamination to the surrounding
communities

— Water contaminated from landfills causes cancer,
acute toxicity, and genetic toxicity depending on
leachate composition and degree of exposure

—Due to complex interactions between heavy
metals and the environment, investigation into
landfill soil contamination is essential, and
non-official landfills can increase metal levels
in soil, air and groundwater

Krémar et al. (2018), Preremedial assessment of the
municipal landfill pollution impact on soil and shallow
groundwater in Subtica, Serbia

Mukherjee et al. (2014), Contemporary environmental
issues of landfill leachate: Assessment and remedies
Vaverkova et al. (2018), Environmental risk assessment
and consequences of municipal solid waste disposal
Adelopo et al. (2018), Multivariate analysis of the effects
of age, particle size and landfill depth on heavy metals
pollution content of closed and active landfill precursors
Schiopu and Gavrilescu (2010), Options for the treatment
and management of municipal landfill leachate: Common
and specific issues

Brand et al. (2017), Potential pollution risks of historic
landfills on low-lying coasts and estuaries

Barbadoro et al. (2015), Application of space-time disease
clustering by administrative databases in Italy: Adverse
Reproductive Outcomes (AROs) and residential exposure

Incineration facility

— Populations living near incinerators are potentially
exposed to contaminated air inhalation, ingestion
of contaminated food and water, or skin contact
with contaminated soil

— Several adverse studies have been conducted
in recent years to investigate the health effects
of urban waste and other types of incinerators

* Several health effects including cancer,
respiratory disease, cardiovascular disease,
and pregnancy outcomes were investigated,
and blood levels of chemicals were also
measured

* The number of asthma-related hospitalizations
increased from 2009 to 2011 for residents
within a 2km radius of incineration facilities

Enviros Consulting Ltd et al. (2004), Review of environmental
and health effects of waste management: Municipal solid
waste and similar wastes

Mattiello et al. (2013), Health effects associated with the
disposal of solid waste in ladfills and incinerators in
populations living in surrounding areas: a systematic
review

WHO (2007), Population health and waste management:
scientific data and policy options

Candela et al. (2015), Exposure to emissions from municipal
solid waste incinerators and miscarriages: A multisite study
of the MONITER project

Bae et al. (2020), Assessment of relative asthma risk in
populations living near incineration facilities in Seoul,
Korea

in Seoul
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Table 3. Health impact assessment (HIA) subject plans for the residential development

Classification
Plan as an urban or Gun management plan under article 2-4 of the National land planning and utilization act,
including the development of new residential areas, such as apartment houses in land utilization plans
ratze] AE 9 o) g0 ek, A2 AuBol M2 A2 AF o2 EAol&AA FERE 5
A2 ) S Eakaks A g
. Plan for designation of urban development zones and development plans(plans over a EIA standard) under article
HIA subject 3, 4 of the Urban development act, including the development of new residential areas, such as apartment houses
plan's for 'the in land utilization plans
residential
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Table 4. Results of the health impact assessment (HIA) methodology scoping for the residential development plans

Classification

Fi

Content

Y&

Specification
AR A

Sources of pollution
and scope of impact

FAA A

F0] S48} 15
1z oge

Projects subject to HIA

— Industrial complex

— Thermal power plant

— Waste incineration plant, landfill site
— livestock excreta treatment plant

A A G FR WAL

—AFQIR A (3 7HARI A), LRARIEA,
=Tk B )

~sheu A A

371 B A A (AR, A
= T EpY

s

Scope of impact around residential development project

— Industrial complex: within a radius of 2km from the
boundary

— Thermal power plant: within a radius of 10km from the
boundary

— Waste incineration plant, landfill site: within a radius
of 5km from the boundary

— livestock excreta treatment plant: within a radius of
2km from the boundary

FAX AN T8 049 ]

~AFATA|: A 2 5E] ¥E 2km o] U]

- SAWAAA: A = RE 9 10km

- H7 A AL (S, - AIA): B A =R E
b Skm

)Ry A KA A 2R 97 2km

Assessment substance

WY

Selected as a common evaluation item in the
current HIA projects

A A3 B FB7F N IAFG oA T
B gEoz 4y

ot -

— Heavy metals in the ambient air: Nickel, Cadmium,
Arsenic, Chromium VI

— Malodor substance: Styrene, Hydrogen sulfide, Ammonia,
Acetaldehyde

71554 4% A, AR 1L 6719 F

~o}2] 43 2|, B4, il o E
3=

Emissions calculation

v &= A

Data sources for application

— Investigated emission: emission information
of Stack emission management system
(SEMS), Pollutant release and transfer
register (PRTR)

— Estimated emission : emission information
of environmental impact assessment system
(EIASS)

2 A B AP AR
~EA 5T o/ S e A 2
(SEMS) 5. 3512 -0l 5o 41
(PRTR) &

ol e BRI A
RU(EIASS) 2 5

Utilize emissions data based on priorities
— Investigated emissions take precedence over estimated
emissions (SEMS > PRTR)

Aol LA i A w 2
— AL ERFo] o3 Mgl oA
(Hh7] 2. Bl & Y2} 27} PRTR HjZof $-41)

Assessment methods
and standards

B7hgy L 71%

Estimate the diffusion concentration at the
development site of the residential area according
to the emission of the pollutant and calculate
the contribution of each pollutant to the measured
current concentration

2990 M Fol uhE %717 A
of ShkeE o 23tol 54Y AP
et 2 A 7)ol A2

— Calculation of predicted concentration by applying the
air diffusion model for each pollutant evaluation item

— Calculation of an explanable contribution to the
measurement of the current concentration for each
evaluation item based on the predicted concentration

~ QU BIGE th7|SHIn Y Fgsto] o %
BT A4S

—olEE TR AP AT Sl tha A
b5 7)o A1

Application to
Environmental Impact
Assessment

7971l 2

Use for location feasibility review in conducting
Strategic environmental impact assessment
ARG 48 A YA e 2
Eo &g

Identify and present sources of pollution for the currently
identified concentration and review location feasibility
through alternative evaluation

@A) ol Ao o) ABE ThotA|X 5}
L eehE7tE B oK) e A
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Table 5. Contribution analysis to the development site of residential areas in the OO urban development project

Measurement result | Contribution to the predicted concentration and current status concentration

A;isbess;rlr:::t of current status TH oAU A SFE 9 AFE tfy] 7]o = Remark
BrlEa concentration OO industrial complex OO thermal power plant H] 3L
A= 34 A 00 ARI%HR| OO st 4
Cadmium
Fa=t=1
Arsenic
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Table 6. Composition and standard of scenario by individual alternative

Alternative

Composition of scenario

2K Atele -4

Standard of content
HE7|ET Y&

Content of scenario

Alte] e g

Location
YA

Planed site boundary
A FA A

Land use plan
Reduction plan EXolgAE

Az Period
A 7]

Other reduction plan
7eF Ayt

Table 7. Alternative and scenario to ensure location feasibility related to health prevention

Alternative and scenario Content of scenario Goal and feasibility Pros and cons
Hhet g Al e Adele g | BEDHWASH A
Location
A

Scenario 1

AlyeEe 1

Example 1) Scenario 2
land use plan + period Al e 2
oAl 1) Scenario 3

Ex|o] &A% + A7 AL 3

A4 /AR S TEAINE R Al 320 2%t
00 mAPNEA RS ATt sid HdA 2t
AT JFHA W A TR == Ulef 24
s g 3~6km oJujefl 679 AAAEA7F A E
w0} A (Figure 2). & =2oAA= F7F =
A Fo) sl YAND)S dFez silen, 24 )
AR e FAA] A A U YA o=
ot FH LAY M9 7] EE APFEkRin Y
A S AYEA OHe A 7.08x107%, @
29 3.67x107°, @HLAY 3.96x107, GHL

A 6.60x10 %] ¢lom, APLHL OPeAY

il

9.38x10 0.2 golu it}
e REEELEEE e

LU T

2 KIASSY] 7

AR $HE FRFE A kol A AAIRE ghs
SHT, SHAITE 7] &) 2 FFH7EA oA AA]
z]7]— HF vsﬂrﬂﬂ

]_
= xq%@giui AR HH%%EE} i%‘gx‘ HH%‘%%

%‘%“ Z}E% %%@04 e A & %_‘-5—011*1 AARE 2

L.

TpEthe Hop B89 At =5 4 o

2) 2499 7=

FAA M FH e AU R et FF Bk
7H‘*‘ LHAUER pPslar, FH LALE A AS
£ Z8sto] Brhetelt, Figure 2= 7 L AU
Zo&H At YA sEE O R ST JAS
=ABRE Zloltt, U ol i egdlos g
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Figure 2. Equipotent concentration curve of Nickel around
the OO urban development project
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TEOR AGAL Pzt ek, sHANE 27F BAS
ol FH L AU o] A4, AP & Lefsto]
&5k 7]olohs HiEE ARP = dLefsto] 7
ol&o] =& NEAL | thel] S-AA Q1 Azt 4
Hol Bastiltt dlE B0l QU AU S5
7F 7P w2 719 e S Holu, OO =A/N AR 7
A|ZEE o|AA 7} st AF A9 A o] = &
Fola FA o R & wiEgel os) vehd A7)
2 oS5 7|0l tha Yoy of A4 AR} B
L AGH o7 A2 ofop e viETFo] osf U
Ehbs @ d 9] A% Wt nhdo] o aaA Y
= et

&
s
Iz

5 AEAROR 3 ol E B 2dU0ZR
o4 0B kYA Fol 23 vt o
ol Ae 3. ZAK| LR W HEsT SF0} shA

=2 e,

FH L ALE EANEAE FAA Y S5
oF A F= din] 7194 =5 Hlaskgith(Table 8).
OO0 =ANEAR FA 9 YA kE5Ee O, @,
® HoFdol ofsiA ZAAef oF 95% ol 71dsh=
A& BT 4 vk N 2ol ot =AY
A8 FA A YA ke Eses AR S

7121075 23F6hA] FpAEE, F=rof 29l 7h

A ATl @ rete) v} o]zolx|
A Qigrom, g 271X ALRAo] te @
243} Tof g 27142l |7} o] ojAok e},
SR B} A% T FAR) Ao
K] B} ojarEe] ofet B 24 Tl A
ai7fol ozt A 4ie] B Aol A, 2 o
QojAle] 7ol RaT} B Ro] 248 AYBES ¥
28] PN AR 2k g B8

42 Selske Zo] $4 A B Bast e,

=
=
[e: ]
=

Table 8. Level of contribution on predicted concentration and carcinogenic risk in each of development projects around the

OO urban development project

Classification Predicted concentration Carcinoeenic risk Within/Excess Rate of contribution
(ng/m?) & (Hazard standard: 10-) (%)

@ Area source 3.92x102 9.41x10° Within 39.89%
® Area source 2.03x102 4.88x10¢ Within 20.68%
® Area source - - Within -
@ Area source 2.19x103 5.26x107 Within 2.23%
® Area source 3.65%102 8.77x10° Within 37.19%
® Area source - - Within -
@ Point source 4.11x10° 9.86x1010 Within 0.004%

Total source 9.83x102 2.36x10° Excess 100.0%
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