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ABSTRACT

Purpose: This study aims to quantitatively determine the impact on nearby risidents by selecting the
amount of chemicals emitted from the workplace among the substances subject to the chemical
emission plan and predicting the concentration with the atmospheric diffusion program. Method: The
selection of research materials considered half-life, toxicity, and the presence or absence of available
monitoring station data. The areas discharged from the materials to be studied were selected as the
areas to be studied, and four areas with floating populations were selected to evaluate health risks.
Result: AERMOD was executed after conducting terrain and meteorological processing to obtain
predicted concentrations. The health hazard assessment results indicated that only dichloromethane
exceeded the threshold for children, while tetrachloroethylene and chloroform appeared at levels that
cannot be ignored for both children and adults. Conclusion: Currently, in the domestic context, health
hazard assessments are conducted based on the regulations outlined in the “Environmental Health
Act” where if the hazard index exceeds a certain threshold, it is considered to pose a health risk. The
anticipated expansion of the list of substances subject to the chemical discharge plan to 415 types by
2030 suggests the need for efficient management within workplaces. In instances where the hazard
index surpasses the threshold in health hazard assessments, it is judged that effective chemical
management can be achieved by prioritizing based on considerations of background concentration and
predicted concentration through atmospheric dispersion modeling.
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NS AR ) 9% 01717} Q= 47)]2] 2| &3-S A A51e] Brlslan.

Selection of research chemical substances Site selection and emission rate estimation
AERMAP, AERMET (22112)
AERMOD (22112)
Air Emission Concentration Assessment

Health risk assessment
Hazard identification Dose-response assessment

Exposure assessment Risk characterization

Fig. 1. Flowchart of this study

Table 1. Chemical substances properties

Chemical substance CAS No. Carcinogenicity Half life in air (day)
Chloroform 67-66-3 2B’ 70
Dichloromethane 75-09-2 1B’ 107.01
Tetrachloroethylene 127-18-4 1B 50
Trichloroethylene 79-01-6 AT 133

B’: Known to have carcinogenic potential for humanes, A": Known or presumed human carcinogens

2 Aol A AE A G 7 s =B H7 kb ] floiA] th7] 2hit e =2 775891 AERMOD (American Meteorological
Society/United States Environmental Protection Agency Regulatory Model) & AF85H3ITt olid @2 v]= S H S
(United States Environmental Protection Agency, EPA)OJA| TFASEL Q1.0 =1 2174 g7 Y R 2| A AR)(Environ-
mental Impact Assessment Support System, EIASS) B7} A AREsHL Q1= a2 AA5HTt

AERMOD ti7] gt R w2 517] SlsiM= A A1d4ks, 7VdAta7t 2 a5t 2| $2km= AERMAP (AERMOD
terrain pre-processor) AH=E =507] oA FEWFTE FEAHZSAE (http:/map.ngii.go.kr)ol4] DXF (Drawing
eXchange fromat) TF-S =35t DEM (Digital Elevation Models) Tt = ®H3eE 2t2 & ARSI 7[dA 2=
AERMET (AERMOD metorological pre-processor) AH=-5 7-561{0F 511 ZVZJ' e o g LREL 7R R = A
A 7V =m N (http://data.kma.go.kr) oA TR 0] T TWEA7 5 2HH S CD-144 P24 0 2 H2telo] Ak8s

Aot A A== vl=r 5|t 7]%d(National Oceanic and Atmospheric Administration, NOAA)2] At=-& FSL (Forecast
Systems Laboratory) Tt &4] © & Hglslo] ARESIA) U] Ak 0] 739 AERMOD 2@l o] Zglst glo]e] o] Hizto]
E7Fs5t] ol AR S E-85t o AR A2 Fig. 29k At
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Fig. 2. AERMOD processing process

A|o] 2-4(Control options), B 4 E(Source information), <84 %X (Receptor information), 714 % E(Meteorology
information), 2 -2-4(Output options)2] AERMOD Y& 2 & 57122 J&ste] A7tz ol Yyeh = 249
FLE A5 o] % 7HASHE 15l QGIS (Quantum Geographic Information System) &2 T3-S A8510] S5 =
Aoz LS. oS HIE o & A7l 87 1S thaol 4AIE 714 AATSHAH.

1A= A 450 sfela 8-S i = ol d= Selstaint. fa/doll et tlold 2 AR E Hsto] Held A
OJHLE Table 29} Zro] Wksl, HIolAgo] Q= AL 73 o] i 2 Flolstgr},

Table 2. Classification criteria for carcinogenicity

Institution Category Classification criteria
Group 1A Known to have carcinogenic potential for humans
EU CLP" Group 1B Presumed to have carcinogenic potential for humans
Group 2 Suspected human carcinogens
Group Al Confirmed human carcinogens
GroupA2 Suspected human carcinogens
ACGIH' Group A3 Confirmed animal carcinogen with unknown relevance to humans
Group A4 Not classifiable as a human carcinogens
Group AS Not suspected as a human carcinogens
Group 1 Carcinogenic to humans
Group 2A Probably carcinogenic to humans
IARCT Group 2B Possibly carcinogenic to humans
Group 3 Not classifiable as to its carcinogenicity to humans
Group 4 Probably not carcinogenic to humans
NTP* K Known to be human carcinogens
R Reasonably anticipated to be a human carcinogen

"EU CLP : European Union Classification and Labeling/Packaging regulation
TACGIH : American Conference of Governmental Industrial Hygienists
TIARC : International Agency for Research on Cancer

SNTP : National Toxicology Program
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Table 3. Average concentration of chemical substances in residential complex (Unit : x4g/m)

Chemical substance A zone B zone C zone D zone
Chloroform 0.00187 0.00110 0.00154 0.00136
Dichloromethane 0.11834 0.07587 0.05716 0.05834
Tetrachloroethylene 0.00807 0.00500 0.00427 0.00483
Trichloroethylene 0.00361 0.00191 0.00259 0.00219

<Trichloroethylene>

17of ofm gt 22 Fa] fala o] wE o] Uehe Slele] Aug e on
w7l S ok T, 1 Aol Y MlES EOjE AERMODE 4ol 552 dlZaislon] trleigel
1 20202] APIAFER0] SIS Farslo] 25 Eret Tz 0 @A A8o] S S Felo] 55 S F51E0 0 Table
49} e,

Table 4. Concentration values of substances to be studied in residential areas (Unit : zg/m)

Zone Chloroform Dichloromethane Tetrachloroethylene Trichloroethylene
A 0.32166 2.20367 0.15613 0.88352
B 0.32089 2.16120 0.15306 0.88182
C 0.32133 2.14249 0.15233 0.88250
D 0.32115 2.14367 0.15289 0.88210
B4 Bl

Q7N AT 450 B 1] B dlole] B ARE S351] 91510l Tl EU CLP, ACGIH, NTPE 285
gom, S SRR ULNAY, ARG, TG0 1A RS F51o] Table ol Lhergich. a4 Skl
2 Aol AT ATRE FHsle] Mok £ b g Tieksti Mool Qlrh A ol AT QIA|S Bk T

Aol fraid 2Rl At 450 2 B T S8 sigohe A= Hebdth

KOSDI

99



Journal of the Society of Disaster Information | Vol. 20, No. 1, March 2024

Table 5. Result of classification of substances subject to study by institution

Institution Chloroform Dichloromethane Tetrachloroethylene Trichloroethylene
IARC 2B 2A 2A 1
EU CLP 2 2 1B 1B
ACGIH A3 A3 A3 A2
NTP R R R K
g7}

B-RFE7 = SfehE Aol el ol d o] I JTHH 112 0] Y1 8(Risk)y& TEA 02 S| TAIEA] v
9 2} o o] ot Alo] A chart. 7120] o} 71 e 82k ST} A e} S Re Aol 1 i}
25F 4= QITHNIER, 2021). EPACA] AABHAL Q= Ho|EfHo| A(IRIS)2} US EPA CompTox Chemicals Dashboard
of 5 kel AR S FHko = ARSI a1 HolEMoIAEL S ST falo] Foie ARE
2= 0] AEIAS Y24 A7RS Aok 4= Qlth. HE 35-2 [UR (Inhalation unit risk), OSF (Oral slope factor),

o= &1

ox

LR

ol
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o

RfD (Referece dose), RfC (Reference concentration), CSF (Cancer potency slope factor)E 2F215153 © ™, Table 63 2t}

Table 6. Chemical hazard value

Chemical substance TUR’ OSF™ RID™ REC! CSF!
(ug/mr) (mg/kg/day) (mg/kg/day) (mg/m’) (mg/kg/day)
Chloroform 2.3E-5 - 1.0E-2 - 3.1E-2
Dichloromethane 1.0E-8 2.0E-3 6.0E-3 6.0E-1 2.0E-3
Tetrachloroethylene 2.6E-7 2.1E-3 6.0E-3 4.0E-2 2.1E-3
Trichloroethylene 4.1E-6 4.1E-2 5.0E-4 2.0E-3 4.6E-2

"[UR : Inhalation unit risk, ““OSF : Oral slope factor, ""RID : Reference dose,
TRFC : Reference concentration, ' CSF : Cancer potency slope factor
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7|4, LADD : Lifetime Average Daily Dose (mg/day/kg)
CA : Background and AERMOD Predicted Concentration (mg/m’)
IR : Inhalation rat (m*day)
ED : Exposure duration (year)
BW : Body weight (kg)
LT : Life time (day)

A-DAG7H) 125715 583 2T Table 73} ek, 12 2u]5o] AERMODE 531 5520t 2499 A0] 5
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Table 7. Average daily exposure by chemical substances (Unit : mg/day/kg)

Jone Chloroform Dichloromethane Tetrachloroethylene Trichloroethylene
Children Adult Children Adult Children Adult Children Adult
A 1.06E-04 6.53E-05 7.27E-04 4.48E-04 5.15E-05 3.17E-05 2.92E-04 1.79E-04
B 1.06E-04 6.52E-05 7.13E-04 4.39E-04 5.05E-05 3.11E-05 2.91E-04 1.79E-04
C 1.06E-04 6.53E-05 7.07E-04 4.35E-04 5.03E-05 3.09E-05 2.91E-04 1.79E-04
D 1.06E-05 6.52E-05 0.80E-04 4.35E-04 5.03E-05 3.11E-05 2.91E-04 1.79E-04
Sz} At
el AL Gt @ HEH B4 F k2 wEES A Rk WAL B Q1 wEH7} AT vledsiol Al

oLt Q1A fraliet FF Bk =, A 2> 3 = Aotk $1olld -7 R ol et
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A BT foid geldy) debdo] EAlcks E4o17] el Heh Aei=E 4Hdstr] fiste] It A= (Cancer
potency slope factor)2} BAY AU Gt L EFH Lifetime average daily dose)= ot U 15l (Cancer risk)E 275t
RO ARGRE A2 2)(2) 9} At

CR = LADDX CSF 2
oJ7]A, CR : Cancer risk

LADD : Lifetime Average Daily Dose (mg/day/kg)
CSF : Carcinogenic potency factor (mg/day/kg)”
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e =2 85 W87} =04 US EPA 2] CompTox Chemicals Dashboard S #alsto] WA 4 ARS-
stk QB B WA ot 7%4~ Fgato] ARIT gES ol §BHALE Wet SIS A v A 2
Bt 2 5o A2 Fol obH, flold i 2 Aol tie w2 R EAW Al [ ollA st
U100 7150 2 5HTE 10° o g1 -9l B 2 919t Sl o] qlrkar wtstar, 100 B 21733 f1aldel
AZ= Aok, & A= FAAY A, B, C, DOl tigh 47H4] 382 5 oM S4olw, el Sl Akt A=
Table 87} 2Tt
Table 8. Carcinogenic hazard values of residential areas A, B, C and D (Unit : mg/day/kg)

Zone Chloroform Dichloromethane Tetrachloroethylene Trichloroethylene
Children Adult Children Adult Children Adult Children Adult
A 3.29E-06 2.03E-06 1.45E-06 8.95E-07 1.08E-07 6.66E-08 1.34E-05 8.26E-06
B 3.28E-06 2.02E-06 1.43E-06 8.78E-07 1.06E-07 6.53E-08 1.34E-05 8.24E-06
C 3.29E-06 2.02E-06 1.41E-06 8.70E-07 1.06E-07 6.50E-08 1.34E-05 8.25E-06
D 3.29E-06 2.02E-06 1.42E-06 8.71E-07 1.06E-07 6.52E-08 1.34E-05 8.24E-06
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o FIole gho] =91t v s e S AR oA HlE s e 249 s ke L35t $4191E Table 9= WERASIC

Table 9. Interpretation of research results

Division Chloroform Dichloromethane Tetrachloroethylene Trichloroethylene
CR 2.03E-06 3.59E-07 3.77E-07 8.26E-06
A" 99.4186% 94.6299% 94.8313% 99.5914%
B 0.5814% 5.3701% 5.1687% 0.4086%
CR Ranking 2 3 4 1
A, B Ranking 1 3 4 2
"CR : Background concentration+Predictied concentration through AERMOD,
o CSFXIRXED o #x CSFXIRX ED
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