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Abstract

This study analyzes the management status and temporal trends of hazardous chemical handling facilities in
Gyeongsangbuk-do using safety diagnosis data collected between 2014 and 2023. The analysis covers 3,045 deficiencies
identified in 272 hazardous-chemical handling workplaces located in 14 cities and counties. In addition to examining the
industrial distribution and diagnostic outcomes, 23 inspection items are reorganized into five major categories. To
improve comparability, the number of deficiencies per workplace is calculated, and an adjusted indicator accounting for
the number of items in each category is applied. The results showed that the average number of deficiencies per
workplace decreased from 14.6 in 2014 to 9.8 in 2023, indicating an overall improvement in safety management.
However, the indicator remained nearly stagnant in approximately 10 cases after 2021, suggesting that the existing
management framework may have reached its limit. Among the five categories, managerial factors exhibited the greatest
reduction, whereas environmental factors exhibited only marginal improvement and even showed an increase in the
item-adjusted analysis. Particularly, the sharp increase in corrosion-related leakage cases in 2023 may indicate a growing
influence of facility aging or weaknesses in maintenance practices. This study provides foundational evidence for
establishing region-specific chemical safety policies in Gyeongsangbuk-do and offers useful implications for future
safety management under evolving regulatory frameworks.
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Table 1. Annual status of diagnosed workplaces
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N}meer of Total Number of Deficiencies per . .
Year diagnosed L Cities/Counties
deficiencies workplace
workplaces

2014 26 379 14.6 Gumi, Pohang

2015 29 335 11.6 Gyeongsan, Gyeongju, Goryeong, Gumi, Mungyeong,
Yeongcheon, Pohang

2016 2 292 11.7 Gyeongsan, Gyeongju, Gumi, Yeongdeok, Yeongcheon,
Pohang
Gyeongsan, Gyeongju, Goryeong, Gumi, Gimcheon,

2017 34 444 131 Seongju, Andong, Yeongcheon, Chilgok, Pohang
Gyeongsan, Gyeongju, Gumi, Gimcheon, Yeongcheon,

2018 33 369 112 Cheongdo, Chilgok

2019 2% 256 9.9 Gyt.eongsan, Gyeongju, Gumi, Gimcheon, Yeongcheon,
Chilgok, Pohang

2020 2 297 102 Gyeongju, Gumi, Gimcheon, Yeongcheon, Chilgok,
Pohang
Gyeongsan, Gyeongju, Gumi, Gimcheon, Mungyeong,

2021 2 200 o1 Sangju, Yeongcheon, Chilgok, Pohang

2022 2% 238 9.9 Gy.eongsan, Gyeongju, Gumi, Gimcheon, Yeongcheon,
Chilgok, Pohang

2023 24 235 98 Pohang, Gyeongju, Gimcheon, Gumi, Yeongcheon,

Gyeongsan, Chilgok
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Table 2. Industrial distribution of diagnosed workplaces
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Rank Industry category Number of workplaces
1 Chemical Product Manufacturing 113
2 Other Manufacturing 50
3 Metal Surface Treatment 29
4 Metal Manufacturing and Processing 27
5 Rubber, Plastic, and Textile Industry 19
6 Electronics and Secondary Battery Manufacturing 14
7 Food Manufacturing 7
8 Waste Treatment and Recycling 7
9 Chemical Sales

Total 272
SElec‘timnich atltld Food Manul’actul‘lng Wastelil'reatllflent and

cenneary a. e“g-’._ 3% \ ecycling .. Chemical Sales
Manufacturing . \ 3% e G

5% g 2%

o Sa
Rubber, Plastic, and.______

Textile Industry b

7%

Metal Manufacturin,

71 = (2].01- . o] 1]'73

o] }7‘41 AxA(14

79 He o]

Processing
10%
Metal Surl‘aig
Treatment
11%
Fig. 1. Industrial distribution rate of diagnosed workplaces.
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Table 3. Classification scheme of 23 diagnosed items into 5 major categories

Major category

Detailed diagnosis items

Number of items

Handling facilities

Inlet Management; Piping and Valve Management; Corrosion-Related Leakage; 4
Storage Tank Management and Securing

Preventive facilities

Loading/Unloading Area Curb; Containment Wall; Indoor Spill Containment; 5
Explosion-Proof Facilities / Static Electricity Prevention: Protective Equipment

Managerial factors
g Management; Others

Segregated Storage; Boundary Control Measures; GHS Labeling: Container 5

Environmental factors
Final Discharge Outlet

Separation Distance between Facilities; Lighting Facilities; Ventilation Facilities; 4

Mitigation facilities

Detection and Alarm; Fire Suppression Facilities; Fire Resistance Standards; 5
Emergency Washing Facilities; Spill Response Tools

Table 4. Ten-year total number of deficiencies and average values in the first and second halves by major category

Major category 10-year total (Cases) Share (%) 15'-Half ave. (Cases/Year) 2"-Half ave. (Cases/Year)
Handling facilities 634 21.9 70 56.8
Preventive facilities 854 29.5 100 70.8
Managerial factors 524 18.1 72.0 32.8
Environmental factors 204 7.1 20.8 20.0
Mitigation facilities 675 23.4 77.6 57.4
Total 2,891 100 340.4 237.8
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Table 5. Comparison of change rates by major category between the first and second Halves

Change from

Major category 1“_(22563‘/6‘ anzé{iisve' Change rate (%) lozéeaezresve. 2023 (Cases) 10-year ave.
in 2023(%)
Handling facilities 70.0 56.8 -18.9 63.4 62 -2.2
Preventive facilities 100 70.8 -29.2 85.4 70 -18.0
Managerial factors 72.0 32.8 -54.4 52.4 34 -35.1
Environmental factors 20.8 20.0 -3.8 20.4 19 -6.9
Mitigation facilities 77.6 57.4 -26.0 67.5 49 -27.4
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Table 6. Top 10 detailed diagnosis items by number of deficiencies

Rank Ttem lolséeaasre ‘;}tal Share (%) 1“—(?:;1; ;ve. 2“d2(]i{2:laslisa)1ve. Charzij rate
1 Piping and valve management 303 10.5 34.6 26.0 -24.9
2 Detection and alarm (CCTV) 281 9.7 30.6 25.6 -16.3
3 Protective equipment 233 8.1 27.0 19.6 -27.4
4 Indoor spill containment (Trench) 205 7.1 27.2 13.8 -49.3
5 C"“Stg;?;?;fgifﬁgﬂal' 202 7.0 242 162 -33.1
6 Others 184 6.4 24.2 12.6 -47.9
7 Corrosion-related leakage 159 5.5 16.4 15.4 -6.1
8 Loading/unloading area curb 158 5.5 17.4 14.2 -18.4
9 Emergency washing facilities 148 5.1 22.0 7.6 -65.5
10 GHS labeling 138 4.8 23.2 4.4 -81.0

Total of top 10 items 2,011 69.6 - - -
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Table 7. Item-adjusted analysis of deficiencies per workplace
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Major category (No. of items) (C;:e_sk/llat lim) (Cj::_s?lilefm) g(?;:;a/rltaetij Change rate (%) Rank
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Managerial factors (5) 0.5 0.3 0.4 -41.6 3
Environmental factors (4) 0.2 0.2 0.2 20.0 5
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