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Abstract : In this study, variable characteristics of drinking water and the influences on underground water reservoirs,
rooftop water tanks, and service water pipes in the building were assessed. The influence of underground water reservoir
material and water capacity on water quality also were assessed. The results are the following as;

First of all, the drinking water passing through underground water reservoirs or service water pipes in the building, averagely
metal component concentration more increased from percent of 41.3 to percent of 74.2 totally than other items of water
quality. On the other hand, both residual chlorine and total solid highly decreased 65.6 percent and 35.3 percent, respectively.
Therefore, it was thought that water quality could be getting worse for microorganism re-growth by residual chlorine
reduction, and total solid also could be a cause for extraneous matters accumulated in water reservoir.

Secondly, the variations on water quality of each stage for water supply system in the building were higher in water service
pipes connected from rooftop water tanks to the tap than in underground water reservoirs. In addition to, among of twelve
items on water quality, ten items on water quality except dissolved oxygen and residual chlorine increased. Therefore, it was
thought that the influence of water service pipes connected from rooftop water tanks to the tap on water quality were higher
than other stages of water supply system in the building.

Thirdly, in case of materials of underground water reservoir, it was likely that the variation on water quality by stainless steel
and concrete materials got some similar. In case of water capacity, the variations on water quality of underground water
reservoirs over 1,000 m’ higher than those under 1,000 m®, That reasons was likely that the retention time(49.72 hours
averagely) of underground water reservoirs over 1,000 m’ was two times longer than it of those under 1,000 m*(23.37 hours).
Therefore, it was thought that the influence on water quality by materials were some similar, but in case of water capacity, the
influence of underground water reservoirs were higher.
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Table 1. The state of the building for research
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NO. Site Years of water Periods of water Number of Total Story Methods of
Name supply (Year) supply (Year) Building households Water Supply
1 I-H 1999 4 1 317 15 Pressure tank
2 I-Y 1995 8 6 358 13~18 Water tank
3 S-S 1994 9 21 1,827 15~25 Water tank
4 B-H 1994 9 17 1,651 10~15 Water tank/Pressure tank
5 D-K 2000 3 9 975 9~15 Water tank
6 D-H 1991 12 4 169 9 Water tank
7 K-B 2001 2 3 256 12~18 Water tank
8 K-S 1994 9 7 571 14~16 Water tank
9 K-H 1987 16 4 597 13~14 Water tank
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Table 2. The state of facilities on underground water reservoirs and a rooftop water tanks
Underground water reservoir Rooftop water tank Current management methods
. Cleaning
NO. Site Capacity . In%erflal Capacity . Infen.lal o
Name | Structure 3 Materials | painting | Place | Structure Yl Materials| painting | Place Frequency Re-painting
(m/place) materials (m"/place) materials Methods)
(fyear)
1| L R! 180 Stainless| 3 R i ) ) ) P’ 5 )
Steel
5, 6’
2 I-Y R 434 | Concrete| Epoxy | 1 R 10 FRP4 | Epoxy 6 P 2 -
3 S-S R 550  |Concrete| Epoxy | 1 R 20 SMC5 - 21 P 2 -
4 | B-H R 4,625 |Concrete| Epoxy | R 30 SMC - 19 P 2 -
5 | DK R 1,790 |Concrete| Epoxy | 1 R 10 SMC - 26 P 2 -
6 | D-H R 660 |Concrete| - 1 C 13 FRP | Epoxy | 10 P 2 -
7|KB| R spo [Swainless) g 24 [sMC| - | 3] P 2 -
Steel
10, 79
8 | K-S R 1,873 |Concrete| Epoxy | 1 R 25 SMC | Epoxy 7 P 2 -
9 | K-H R 1,313 |Concrete; Epoxy | 1 R 10 Concrete - 8 P 2 -
Note) 1. R : A rectangular paralielepiped type 2. C: A cylinder type
3. P : Physical cleaning 4. FRP : Fiberglass Reinforced Plastics
5. SMC : Sheet Molding Compound
Table 3. The state of service water pipes
Type of service water pipe Management methods
Site 1d staget 2 stage 3 stage Anti-corrosion methods Inhibitors Rehabilitation
NO. (Under waer (Rooftop water | (Water meters
Name reservoir .
—Rooftop water tank ~ Water meters |in households ~ . ; .
ta;l:) a in households) Water tap) Methods | Periods Methods Periods |Methods| Periods
1 I-H CP cp Ccp - - - - - -
2 Y GSP GSp PB - - - - - -
3 S-S GSP GSP GSP - - - - - -
4 B-H GSP GSP GSP - - - - - -
o Only during
5 D-K Ccp cp CP - - Silicate-Based the 2001 - -
Merus  {2003.08~
X X- - - - -
6 D-H GSP GSp L Ring 7
7 K-B Cp Cp cp - - - - - -
8 K-8 Ss SS Ccp - - - - - -
9 K-H GSP Ccp CP - - - - - -
Note) 1. Type of service water pipe : GSP, Galvanized Steel Pipe; SS 304, Stainless Pipe; PB, Polybutylene Pipe; X-L, Crosslinked Polyethylene

Pipe; CP, Copper Pipe
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Fig. 1. Concentration variations of general water quality items by each stage of water supply.
(A ; Inlet water of underground water reservoir, B ; Surface water in underground water reservoir, C ;
Bottom water in underground water reservoir, D ; Outlet water of underground water reservoir, E ; Surface
water in rooftop water tank, F ; Bottom water in rooftop water tank, G ; Tap water in household)
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Fig. 2. Concentration variations of water quality items
related particle components related by each stage of
water supply.
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Fig. 3. Concentration variations of residual chlorine by each
stage of water supply.
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Table 4. Assessment of the influence on water quality of the stage of water supply

Stage of water supply

Wt qualiy T PP A—B B—C C —D D—E E—F F—G
pH 5(H) 3() 3() 6(+) 4) 1(H)

DO 1¢) 3 2) 6(+) 4(+) 5()

General water quality cr 4(+) 2(-) 3(+) 5() i) 6(+)
items SO 6(+) 4(-) 2(-) 3(+) 1(-) 5(+)
Conductivity 5(+) 4(-) 2(+) 1(0) 3¢) 6(+)

Total hardness 6(+) 5(-) 2(-) 3(+) 1(0) 4(+)

Water quality items Turbidity 5(+) 1(0) 2(+) () 4(-) 6(+)
related particles Total solid 5(-) 4(+) 6(-) 2(=) 1(-) 3(+)
r\:;:::; %T:izcgi’; Residual chlorine | 6(+) ) 40 16) 2+) 50)
Water quality items Iron, Fe 5(-) 1(-) 6(+) 3(H () 4(+)
related metals Zink, Zn 4) 1(+) 4(+) 3 2(-) 6(+)
Copper, Cu 4(+) 1(-) 5(-) 2(+) 3(-) 6(+)
Sum S2(V) 31(M) 36(VI) 36(10) 25(1) SI(IV)
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Table 5. Assessment of the influence on water quality of materials and water capacity of underground water reservoir

Materials or water capacity of undergroun.d Materials Capacity (m)
water reservoir
Water quality items SS Concrete Under 500 500~ 1,000 Over 1,000
pH 2(+) 1+ 1(+) 3 2(H)
DO 2(-) 2(+) 1() 3(+) 2(+)
General water quality Cr 2() 1(+) 3(+) 2(4) 1(+)
items S0,” 1(+) 2(+) 2(-) 1(-) 31
Conductivity 1) 2(+) 2(+) 1(+) 3(H)
Total hardness 1(+) 2(4) 2(+) 1) 3(H)
Water qulaity items related Turbidity 1(+) 2(+) (1) 1) 3(+)
particles Total solid 2(+) 1(+) 1() 3(H 24
Water qually tem 1elted | Residual chlorine 1) 20) 30) 16) 2+)
. Tron, Fe 1) () 1() 3 2(H)
Water quality 1ltems related Zink, Zn 2 10 25 1) 30)
e Copper, Cu 2 10) 3) 20 1)
Sum 18(1) 19(11) 2310 22(D 27101
4 24 = dgEt FRBe] & FrAPL AAYN FVE e

£ dFdAe ded 5480 AEzRe SUFFe
oA #xE AN 54& nFsy, FFEA,

AstAsE Ad, 223 &3 Fo] F£4d e JITLS

Bristg ey, 1 Axe ugy ok

L X80 Az B SUF+3E SN 343
5o TRl BHRZFog 41.3%AN 742%7} Z71EE
RAeZ Ueipton, ZFELE 65.6%, ZAFFEL
353%2 & Fo02 ZAHE Aoz yuy IRrdsE
T Zad & vE AAFOE Q3 3% s
Aol & ZAoE foEY, FUFEY ALde A
FEY o]EBd ZH9 do] Hu e Ao W
.

2. FEE 4 F5HRE AXUA S N B F
T Be e $FEE) WERAM A FER
ARA FFEHE F5@d YFPen, 1 ggo=E
FEEol AF2I AY¥HE F3Y §20) g 3
A FARsyt & Aoz Yehg AR Az A
FE B 20 vl dFgo] 2 Ao PoHh

3. AstApze AL, 2HAH AR A2 FIE A
2 oA FAWst o)} muEtAl JER A
e FAvsle uXe 9% 22X gt Ao wud
Ho, $FHIZE 1,000 m® o]Xo] $AGEL o A
e Aoz Yehgoen, ol 1,000 m’ oldte] A,
RAFAIZHS 2336 AlZtoli, 1,000 m® o]e A FAIZE
o] 49.72 A|te g 2 W) A% ZA Y} Aez &%
o] E4E AV AFel wWE FFFIPo] AL Aoz
Sigseil=n
AolA zzhe] §EE9] ARe 2F HEE £IAVES

Holub Al edskeh 28y oldt 9go] AMEA gz

A&A02 vl B £AE N&EHow oA g Ao
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