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Abstract

The recent inspection results have revealed that a great number of dikes in domestic industries did not
function well as they were installed under the Toxic Chemicals Act prior to 2015. However, the Chemicals
Controls Act of 2015 has significantly enhanced the standards of dikes for efficient prevention of chemical
accidents. The act specifies the details on dikes including the volume, thickness and bottom materials, and
can be used as safety management instructions at the workplace. However, the standards focus only on
detaining spilled chemicals, and are thus limited when applied to volatile chemicals with high vapor pressure.
This study proposed the revised standards of dikes to minimize the endpoint of volatile chemical accidents,
considering the surface area of spilled chemicals. Maintaining the distance between the sides of storage
tank and the dike within 1.5 m was found to be the most effective for preventing chemical accidents and

reducing damage.

Key words: hazardous chemicals, chemicals control act, handling facility
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Improvement in the Risk Reduction of Dikes of Storage Tanks Handling Hazardous Chemicals 85

Table 1. Dike installation standards of domestic chemical control act

Occupational Health and

Safety Control of High-Pressure Gas Safety

Type Toxic Chemical Act Safety Act Dangerous Substances Act Contral Act
) Reinforced concrete or mud Reinforced concrete or mud Reinforced concrete or mud
Material None
wall wall wall, etc.
Strength None Resisting fluid pressure Structure without spill or Resisting fluid pressure
|leakage
None

Interna volume

(Externa spill or leakage over maximum volume tank

Over 110% of maximum )
over maximum volume tank

not allowed) volume tank
As low as the least
Height None 0.5~3.0 m 05~3.0 m interference in safety
activities
— Below 15m of diameter :
more than 1/3 of the tank
) Externa spill or leakage height
Distance to tank None not alowed - More than 15m of Nore
diameter : more than 1/2 of
the tank height
No more than 10
Number of tanks None None (Lirrited exception alowed) None
Chemicas which )
installation is not None che?nngJﬂlscajc;ﬁsirr?addeag or None Flammable— oxidizing or
allowed within g dand flammeble~ toxic chemicals
) or hazard
the same dike
Materia of dike . :
bottom Impermissible Corrosion proof None None
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Table 2. Dike installation standards of foreign chemical control act

Verwatungsvorschriften zum Vollzug der Verordnung ubgr Anlagen zum Umgang High—Pressure Gas Safety

Type mit wassergefahidenden Stoffen und uber Fachbetriebe(Vaws, Germany) Control Act(Japan)
Materia Material chemicaly enduring the handling chemicals Reinforced concrete
Strength Resisting fluid pressure None

None
Internal volume 110% of maximum volume tank (Externa spill or leakage
not alowed)

Height None None

Distance to tank Sufficient distance(generally more than 100mm) None
Number of tanks None None
Chemicals which
installation is not ) . ) )
allowed within the Chemicals causing the damage of the dike function None
same dike
x* g =9, g2 gEgs MR M72d
Table 3. Statistics of domestic chemical accidents
Year Chemica accidents Chemica accident of storage tanks
Type Tota Sum Spill & leakage Fire & explosion
2012 9 1 0 1
2013 87 9 8 1
2014 104 14 12 2
Total 324 24 20 4
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