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Abstract

Volcanic ash from volcanic eruptions spreads to vast areas hundreds of kilometers away, and when
volcanic ash flows into surface waters, it will be damaged by water supply. In case of water supply
facilities, it provides to people drinking water and domestic water, be consumed by the people cause
social disorder when water supply is cut off due to damage such as water pollution caused by harmful
materials of volcanic ash. However, when we looked at the disaster management manual, the
establishment of a water supply facility manual to deal with the damage of volcanic ash was found to
be insufficient. Therefore, in this study, the existing volcanic and water pollution related manuals were
analyzed and problems were derived. In order to make quick situation judgment and response
activities, we have suggested the scope of the water supply facility manual, disaster type, major
missions and system of related organizations, and scenario of crisis situation by disaster type.
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Table 1. Water supply status.

2011 Normal water supply ratio (%) Local and wide-area water supply ratio (%) Rate of water usage (%)
sum 95.8 94.6 97.9
City 99.5 99.4 99.6
Town 92.9 914 95.2
Village 68.6 59.1 87.1
Island Area 73.7 60.5 93.1
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Table 2. Cause of volcanic ash damage.

Year Country Volcano Th::sl;n(e;s;s) of Damage in water Source
- Over 300mm volcanic ash from the volcano
1947 Tosland Helda 300 crors power and wlephone s pokibts 2004
road use
- The fluoride concentration in the steel roseto ~ Smithsonian
1970 Iceland Hekla 8 ppm Institution, 2000
30-50 - Normalize after a few hours Blong, 1984

- 30 mm of volcanic ash fell in the Bariloche
2011 Argentina Ruapehu area and exceeded the partial drinking water Wilson et al., 2013
standards in rivers and lakes

- Increase of concentration of sulfate, chlorine,
suspended matter etc. of Yakima river 150

U.S. Geological
1980 USA Spurr 3-20 km away conosea
. L . Survey, 1996
- Nitrogen and organic nitrogen concentration
in the river, increased turbidity
- The volcanic ash decreased to pH 5.3 in the Johnston et al
1969 New Zealand Ruapehu 1~6 drinking water source, increased fluoride 2004 v
concentration
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Table 3. Analysis of volcanic and water pollution manuals.

ftems Volcano Water pollution
Standard Practical affairs Crisis response  Prevention & control
Volcano ash O O x x
Water supply facilities x x O O
Scenario x x O O
Water quality control standards of volcano ash X X X X
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Table 4. Comparison between existing and modifying manual.

No Items Existing manual Modifying manual
1 Cause of disaster Volcano explosion Water pollution by volcanic ash
. . . Wat llution, wat ly disruption, wat
2 Disaster type Composite of volcano disaster aler poriution, water Supply dISruption, wafer resources

interruption
Water pollution by volcanic ash, mechanical loss of water

3 Scenario Oil pollution, perish of fishes supply facilities due to volcanic ash, turbidity and acidity
increase, concentration of fluoride

4 Management criteria Turbidity, PH, residual chlorine etc Ash fall
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Local volcanic ash flow according Detection of rivers and dam Attention

to the Mountain Paekdu erupting volcanic ash )
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|

Volcanic ash
sediment
survey

Normal operating water supply

Caution

Thicknesses of ash : 1~3mm

Yes

Produced water pollution

Ash falls
increased

Prevention activities in advance

Alert

Thicknesses of ash : 3~5mm

|

Interrupt the water supply Normal operating water supply

Serious
Thicknesses of ash : 5mm more

Fig. 1. Flow-chart of water supply scenario.
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