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Abstract

The number of chemical accidents involving nitric acid continues has increased for the last three years.
As nitric acid is strongly toxic, an appropriate dike surrounding a storage tank must be installed to prevent
the release of toxic chemicals. In installing a dike, it is important to consider the capacity of a storage tank
and minimize the surface area within a dike. By using Off-site Risk Assessment modeling program (KORA),
this study conducted an evaluation of EPRG-2 dispersion distance from dikes that are installed in compliance
with the Dangerous Substance Control Act and the Chemicals Control Act. The results indicate that the
requirement of maintaining a distance of 1.5 m or more between a dike and a tank is effective in reducing
the possible affected areas. Also, it is proposed to establish uniform standards for dike facilities through
collaboration among the governmental ministries.
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Figure 1. Schematic flow diagram of nitric acid product manufacturing process
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Figure 2. Lnstallation diagram of storage tank and dike(Left : front view, Right : top view)

Table 1. Variables of a tank and dike between two chemical control acts

Type Tank Dike
Act d(m) a(m) Volume(m?) D(m) H(m) L{m) W(on) surface(m?)
Dangerous Control Act 5 8 176.6 2.7 1.5 10.4 10.4 108.2
Chemicals Control Act 5 8 176.6 1.5 2.8 8 8 64
W AR = AAT 5 ok ol-", Aibke Fust A e HIAA] Y% §% TLV-TWA(Threshold
A AR A Qe Bk e W) lelE-Rl Y Limit Value—Time Weighted Average)”} 2 ppml. &
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Table 2. Criteria of ERPG division and ERPG values for nitric acid
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Division

Standard

Values(ppm)

ERPG-1

the maximum airborne concentration below which nearly all individuals could be exposed
for up to 1 hour without experiencing other than mild transient health effects or perceiving 1.0
a clearly defined objectionable odor

ERPG-2

the maximum airborne concentration below which nearly all individuals could be exposed
for up to 1 hour without experiencing or developing irreversible or other serious health 10
effects or symptoms which could impair an individual’s ability to take protective action

ERPG-3

the maximum airborne concentration below which nearly all individuals could be exposed
for up to 1 hour without experiencing or developing life—threatening health effects

78
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Table 3. Statistics of domestic chemical accidents for the last 3 years

Year Type Number of total chemical accidents Number of Nitric acid accidents(%)
2013 86 5(5.8%)
2014 104 9(8.7%)
2015 111 7(6.3%)
Total 301 21(7,0%)
Table 4. Statistics of the kind of chemical accidents for the last 3 years
Hank st 2nd 3rd 4th 5th
Year
2013 Hydrogen fluoride | Hydrogen Chloride Chlorine Nitric acid Amonia
2014 Ammonia Hydrogen Chloride Nitric acid Sulfuric acid Hydrogen fluoride
2015 Nitric acid Ammonia Toluene Hydrogen Chloride Nitrogen
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Figure 3. Locational conditions for ‘A’ factory

Table 5. Lnformation of facilities around ‘A’ factory
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Facilities Direction Distance(m)
Daeduk High School E 150
Daeduk College E 285
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Hana Bank W 80
Small & Medium Business Administration W 160
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Lotte Chemical Research Institute SW 195
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Year—month Temperature(C) Wind Speed(m/s) Wind Direction Humidity(%)
2015-01 0.0 1.3 NW 73
2015-02 1.9 1.7 NW 66
2015-03 7.2 1.7 NW 51
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Table 7. Comparison of ERPG-2 dispersion distance between two chemical control act

Act Dike distance(m) Dike area(m2) Dispersion distance(m)
Dangerous Control Act 2.7 108.2 234.0
Chemicals Control Act 1.5 64 176.0

Figure 4. Diagram of ERPG-2 dispersion result for dangerous control act
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Figure 5. Diagram of ERPG-2 dispersion result for chemicals control act
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Table 8. Statistics of monthly maximum atmospheric temperature in 2015

Type Jan Feb Mar Apr May Jun Jul Aug Sep Oct Nov Dec
Max Temp,( C) 10.3 12.4 23.4 27 32.1 35 34.3 36.3 31.3 26,7 21.4 14.2
Table 9. Comparison of effect on atmospheric temperature between two chemical control act
Act ERPG—2 dispersion distance(m)
¢ 25C 27C 31,3C 34.3C 36.3C
Dangerous Control Act 234.0 247.0 277.0 299.4 315.2
Chemicals Control Act 176.0 185.6 207.6 224.0 235.5
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Figure 6. Graph of effect on atmospheric temperature between two chemical control act
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Table 10. Comparison of ERPG-2 dispersion distance between worst and alternative case

Scenario Spill time(s) Dispersion distance(m)
Worst case 235.5
Alternative case 75.5

235.5m(Worst)

Figure 7. Diagram of ERPG-2 dispersion results between worst and alternative case
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