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Abstract

The purpose of this study is to establish the management standards of water systems in Korea. The
damage factors of the water systems were classified by accumulation, adsorption, and abrasion.
According to the thickness of volcanic ash, the management stage of the water systems was derived in
four steps; VAD (Volcanic Ash Degree) I (0~1 mm), II (1~3 mm), III (3~5 mm), IV (over 5 mm).
Finally, the management standards for water systems which consist of alarm levels, impacts of

volcanic ashes, procedures and action plan to deal with the damage, are presented.

Keywords: Volcanic ash, Water systems damage management standard, Mt. Backdu, VAD (Volcanic
Ash Degree)
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Table 1. Historic impacts in receiving waters with different thicknesses of volcanic ash.

Thicknesses of

Year  Country, City Volcano Ash (mm) Damage in water Source
. . . Thorarinsson,
1947 Iceland Hekla 10~100 - Fluoride concentrations in stream waters in areas 1979
- Changes in pH from a typical pH of 7 to a pH of 2.5
2000 Argentlrrla, Copahue 3050 - Ashfall-related damage caused power outages to Sr'IntI}sonlan
Neuquén water treatment plants, and cut off potable water Institution, 2000
supplies
New Zealand, - A01d1t){ of the t@k water range?d from pH 6 to 4.4. ‘ '
1969 . Ruapehu 6~7 - Excessive fluoride concentrations were measured in  Collins, 1978
Iwikau
one tank
- The pH level fell to 4.5 before returning to normal

after a few hours

1953  USA, Alask: S 3~6 . Wilcox, 1959
> Alaska purt - Turbidity rose from 5 ppm to 290 ppm and lasted for reox
six days before returning to normal
New Zealand, - The pH of the stream fed water supply to drop to 5.3 .
1969 Ruapeh 1~6 o . Collins, 1978
Whakapapa Hapeii and the turbidity to increase markedly oS
. - Rainfall-fed water tanks were elevated from pre-event .
2 L < 1., 2
003 Vanuatu opevt 3 values of 0.4-0.7 mg/L fluoride to 10 mg/L Cronin et al., 2003

2003 Vanuatu Lopevi <1 - Rainfall-fed water tanks were elevated from pre-event Cronin et al., 2003

values of 0.4-0.7 mg/L fluoride to 1.3-2.7 mg/LL

mishAR S5 Y Tjs|R9l 55

SHAIAY |20l w2 - S} el 24 Ak o] 851l Helr|E 4+ A mefslol @ ws) chie Agshaict
SPAST A - S AL, Skl eallA sl il A gekalar, 2t E
3 Fuflell RSl S A} s BRslel Bl 1% 4 Al Feh

51 80l 24 911o] Qi BRI sl 1 48 B3, s 37k A
285 5ol 9lor], 1R AGUGE f40] Lol shEo] §.om] Aol Y]
ek, E3H-§4 o] §} A48 FHOE ol Wvk A4 B4 0@ SR g v Z710] 710 E o] S ¢
28 4 9l B 712:9] 4go] Bastek, AVO] 917 SHONA AR ALY AFRAE 2T7 £, OFE
[e)

T}
A, A slier 22 A2 W, A2 g Sl Wi HE 7Fs T -50] Itk 4 - shele TR 0] 919 8 4= SHH]

T, VS ) WA, sk 3L, 1
=
=

ol mjsle v 712 202 o

A 02 AT AVa R Ao o ma) 2948 B, SRR, ol Ueo) i ma) Y 2Rl
SEk(Table 2). O}g ol 2t AV B2l 9l S-e9te Ageky B g ve) 048 vistsic

¢



262

1M
oX
ey
oN
ra
=1
k=)
oX
rc
ox
ne
Ao

Table 2. Classification of water systems damage and deriving the damage factors.

Damage factors

Water system ; ; -
Accumulation Absorption Abrasion

Screen O © [
) o Sluice Valve [ ) [ ) [

Water intake facilities . )
Sand sedimentation pond [ ] ©
Intake pump O [ [ ]
Flocculation Facilities o o ©
ol o facilic drainage pump O o L

ean water facilities
Filter Facilities o © ©
Outside tank storage [ o ©
Water carrier pipe line O © L))
o Water conveyance pipe line [ ) [ ) [ )
Water transport facilities . S

Water drainage pipe line © © L))
Water supply pipe line © © ©

@ (Damage occur), © (Damage possible), O (No damage)
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Fig. 1. Analysis of cadmium concentration by volcanic ash thickness (Jee et al., 2014).
z152 02 SR Q15 A Al Q] #a] 715 Tl VAD (Volcanic Ash Degree) 4THA| 2 =&5HTE VAD |
© WA 550) SHMIE VAD IVE 258 8K ofo] Z7Re 2102 RS FAstEom, F HEg 44717

(Table 32 o} 8 SHMA) ¥]2] S| nk2 sfab4 0. ol iz 14 2kt ko] SHA) sl 24} 27HE ol §afel
0~1 mm< VAD I, 1~3 mm+= VAD II, 3~5 mm+ VAD III, 5 mm ©[=2 VAD IVE A OIS} TH Table 4).

Table 3. Drinking Water Quality Standard ( mg/L).

Element Al Cd Cl F Fe Mg Pb Sr
Korea STD. 0.20 0.005 250 1.50 0.30 0.30 0.01 4.00

Table 4. Establishment of hazard level for volcanic ash.

Thickness of Ash ( mm) VAD (Volcanic Ash Degree) Hazard level of volcanic ash

0~1 I Normal level

1~3 11 Partially volcanic ash impact expected
3~5 I Partially volcanic ash damage expected

5< v Significant volcanic ash damage expected
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Fig. 2. Flow-chart of water system damage management.
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Table 5. Water systems damage management standard caused by Mt. Baekdu Eruption.

Thicknesses of
VAD f Action pl
Ash (mm) Status of water system ction plan
- In the early stage of eruption
I 0-1 - No detection of volcanic ash in water - Normal intake
- Outside water facility warning code is green - simplified water quality measurement
alert
- Volcanic ash deposition on surface and in the Emergency work permit .
water - Put a cover to prevent volcanic ash from accu-
. mulating
I 1~ - 11 . .
3 Wate.r poflution OC.CI:]ITenCG . . - Establishment of a control line around a water
- Outside water facility warning code is yellow
alert source
- Conduct heavy metal analysis
- Identify downstream water pollution status
- Increase of volcanic ash deposition in the water - Accuracy analysis of olfactory, visual, material
1 325 - Increase of water pollution specific gravity, SS(Suspended Solids) concen-
- Outside water facility warning code is orange  tration
alert - Operation of bio-based wired and wireless
alarm systems
- Volcanic ash is seriously deposited on the - Operation of residential & commercial Alarms
surface and in the water - Operation of incident response team or emer-
v 5< - Outside water facility can not be operated gency response team
- Significant water pollution - Operation of emergency power system
- Outside water facility warning code is red alert - Downtime and time to repair
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