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Abstract : The Chemical Substances Control Act of South Korea mandates submission
of transportation plans containing information on the transportation of hazardous
chemicals, with over 600,000 submissions recorded annually. In this study, big data
analysis was performed on 2,506,985 transportation plans to identify trends and assess

their correlation with chemical transportation accidents. The analysis confirmed that
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despite NaOH accounting for 20.7% of transportation plans, HCI constitutes 40% of
chemical transportation accidents, which indicates a correlation of these accidents with
the chemical properties of hazardous substances rather than with the number of

submitted transportation plans. Furthermore, chemical transportation accidents show a
higher probability of occurrence in the 6-8 am and 6-8 pm windows, which is in agreement
with higher incidence and fatality rates. The departure points of transportation plans are
closely related to the characteristics of local chemical industrial complexes such as
Ulsan, Yeosu, and Gunsan, whereas the arrival points are closely related to Pyeongtaek,
Hwaseong, and Icheon, which are the locations of semiconductor industries. Ultimately,
achievement of safety by consideration of characteristics of transported chemicals,
enhancement of driver concentration during specific times, and implementation of
preventive measures tailored to local government characteristics are strategies
anticipated to contribute to a reduction in chemical transportation accidents.
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Fig. 1. Statistics of chemical accidents(2014~2022).
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Table 1. Meta data list in hazardous chemical transportation

plans
Data table List of meta data

Company Company name, Company registration number,
Address, Contact number, Email address, etc.

Chemical Chemical name, Amount of chemical, CAS number
Transporter ~ Rest time, Start and closing time, Total spending time
Vehicle Type of transport vehicle, Maximum loading capacity,

Vehicle number
Guide Street name, Route guide, Image of route
Driver Driver name, Departure, Destination, Date
Transit Transit name, Transit coordinate, Transit address

Navigation Route navigation, Distance, Driving time, Path

coordinate, Latitude, Longitude
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Table 2. Number of hazardous chemical tansportation plans by year registered in the comprehensive chemical information system

Year Total Jan. Feb. Mar. Apr. May Jun. Jul. Aug. Sep. Oct. Nov. Dec.

2019 547,593 45,013 39,345 43,829 48,134 45362 42,603 49,761 46,829 45,150 47,778 45630 48,159
2020 596,966 48,281 46,631 50,017 46,860 44,022 47,890 51977 49474 54818 49981 49,654 57,361
2021 675979 55,146 51,790 59,071 57,293 53,579 56,206 58551 55202 54,598 55783 56,248 62,512
2022 686,447 60,785 53,760 61,172 60,227 58933 53,824 57,004 58290 56,880 53,689 54,850 57,033
Total 2,506,985 209,225 191,526 214,089 212,514 201,896 200,523 217,293 209,795 211,446 207,231 206,382 225,065
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Table 3. Statistics of hazardous chemical transport and
transport accident from 2019 to 2022

Amount of Time of Distance of ~ Number of

Year transport transport transport transport

(ton) (hour) (km) accident
2019 9,519,237 1,151,829 79,368,442 12
2020 10,688,070 1,242,362 85,532,818 15
2021 12,506,028 1,376,051 94,917,752 17
2022 13,022,526 1,363,403 93,925,784 16
Total 45,735,860 5,133,645 353,744,796 60
Ave. 11,433,965 1,283,411 88,436,199 15
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Fig. 2. Number of hazardous chemical transportation plan and
transport company.

Table 4, Number of transportation plan of chemical top 5 and
HNO3

Year  NaOH H,SO4 HCl1 HO, 44-MDI HNG;

2019 113,288 62,738 51,021 44,904 36,607 12,764
2020 130,581 71,357 52,925 49230 40,735 15,233
2021 13829 81,710 59,128 57,577 42,826 15,486
2022 137,858 83,074 55006 58,921 41434 16,028
Total 520,023 298879 218,080 210,632 161,602 59,511
Ave. 130,006 74,720 54,520 52,658 40,401 14,494
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Table 5. Transport accident statistics by type of chemical
substance

HCI H,O, HNO; H,SO, 4,4-MDI NaOH

Transport accident 24 3 4 7 0 5
Vehicle cause 7 0 1 2 0 5
Chemical cause 17 3 3 5 0 0

Chemical cause
per 1 million 800 142 504 1.67 0 0
transportation plan

¥ Corrosion/erosion, chemical reaction/decomposition

Vehicle cause Lo
I ncident by chemical characteristic
—B— Number of transportation plan

Number of transport accident
per 1 milion transportation plan

Incident by chemical characteristic

HCI H202 ~ HNO3  H2SO4 4,4-MDI  NaOH
Chemicals

Fig. 3. Correlation between the number of transport accidents
and incidents according to chemical characteristics.
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Fig. 5. Ratio of traffic accidents and fatality rate by time
period,

Table 6. Statistics of transport accident from 2019 to 2022 and traffic accident in 2022

Hour Transport accident Transportation plan ~ Normalized TA5 Traffic accident Ratio of ~ Number of deaths Fatality rate
(TA) (TP) (NTA=TA/TP*10°) (NTRA) NTRA (ND) (FR=ND/NTRA*100)

0-2 1 27,406 3.65 6,784 34 160 24

2-4 2 53,008 3.77 3,569 1.8 135 3.8

4-6 4 50,401 7.94 4,358 22 196 4.5

6-8 3 134,255 223 10,657 54 231 22
8-10 11 456,741 241 20,490 104 227 1.1
10-12 11 423,817 2.60 20,007 10.2 254 1.3
12-14 8 383,221 2.09 22,047 11.2 257 1.2
14-16 7 375,526 1.86 23,234 11.8 259 1.1
16-18 6 227,854 2.63 26,537 13.5 273 1.0
18-20 6 147,538 4.07 27433 13.9 273 1.0
20-22 1 111,725 0.90 18,833 9.6 249 1.3
22-24 0 84,582 0.00 12,887 6.5 221 1.7

24

J. Korean Soc. Saf., Vol. 39, No. 3, 2024



QHBIEIBY LU SN} ST HIIO/E] B4 A7

AIRFE SSARAL Bl& ) AR o%h AAe
Uebd 1golck 2| AE{(Fatality Rate, FR)}-S APEA}4
£ AFARATE Us HEE o, AfE 4-64]
7b452 7P A vEbdth B3 AEARL Hlee A
TR SFALALINTAA Y El AZFY 18~204]
7 13.9%= 71 A Uebdth 53] 52
= v AEARLE 201995 20229712 1279]
ekl L 5 A 3~6A19} oFF] 797t
Z} 374 st 50%9] Hle2 YERfaL Qi

THAoR fefaleEd g e o
FARL HE 0 IFARL AAREO] EE AfH 4~64]
rheb &% 9 wEAL A gEo] & 18204171
s IstAL o] Axtel fefgtetEdS &5t
= AR A= PSS ek D avt Qo E=3,
A2 S 5] flsl SHHAIRA Al
doflA Aol wE a4 de & ARF AT 22
HAAES F+53k= 2ol Basit:

Ny

> fHo

3.4 AR 28k M 2y

AAAE SRASA AZ A4t Table TolAleh 2
o] A Sl FAUNY), 4 FHUSN), $4F 275
(USU), 2% ZAAIBG), A FFAING) &0
viebdeh Ab7] AAAES] 201995 E 2022970 £
WASA AE ASE AR 67%S AXska ek
20004 A= SRR Az B FARA wEw
Hehgmst A1eiA o] SIE A A 2L 2 282%
265%2 7 AR SR AZFE 54%0] o]
u, oo A A2E SfEHEYo] HFOR SuET 9]
o % Qe FAHOR sheltt e ARIE]
53] SR 97ke)(Chior Alkari, CA) 3ol A A
He SUShPERT Aate) A4 7193 Bol 9)
P AR AT YA TS 445MDL T
oJofo] 4Afo]ohi]o] E(TDI 21|34
9] 591, 691, 8] BAZ Hepdwel AT
SUAZA AB9loh Aol ek B3] A of
SAE 47 TA0993 A 0.2 A5 22 4] 29.6%2
A5 glo] A& w2 2rug st Bashk

(o
(9]

i

o

ok
L

i
AUt
2

£

i
oz

o 2t o N o
=3
Wi
H0

Table 7. Top five local governments submitting transportation
plans

Year IN-Y US-N USU JBG IN-G Total Top5(%)
2019 170,999 90,619 47396 38223 25858 373,095 68.1
2020 178,187 104,041 49,749 41,468 27,685 401,130 67.1
2021 196,248 114,389 67,896 45327 30433 454293 67.2
2022 195,559 107,485 72,428 48,872 29,268 453,612 66.0
Ave. 185248 104,134 59,367 43,473 28311 420,533 67.0
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Ulju-gun, Ulsan, 00000 17973
Gunsan, Jeollabuk-do, 0000 15034
Nam-gu, Ulsan, 000000 14715
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Fig. 6. Top five local governments of departure based on
submitted transportation plans,
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Fig. 7. Top five local governments of departure based on
submitted transportation plans,
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