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Abstract

This study was conducted to propose measures of water quality management as the water criteria for waterscape facilities
which have been highlighted as alternatives to wading pools in summer season was legislated. The number of public
waterscape facilities has reached 290 sites in Gyeounggi province and 971 sites in South Korea in 2017. The water tank
capacity of 80.3 % public waterscape facilities was less than 100 m’. Facilities with disinfection system were only 6.5 % and
facilities with filtration function were also very low at 6.9 %. Most of the waterscape facilities, about 93%, are expected to be

vulnerable to complying with revised water quality criteria because they have to be disinfected by handling. Chlorine

disinfectants, which are more persistent than ozone or ultraviolet sterilization methods, are more preferred. However, care

should be taken when adding disinfectans because hypochlorous acid, which is an effective component of chlorine
disinfectant, remains after the disinfection, but it is easily decomposed with time. For this study, OO park floor fountain with a
capacity of 63 m® was selected and the amount of free residual chlorine concentration was measured by injecting a certain
amount of chlorine bleach. As a result, it took 5 hours to decrease from the water quality standard of 4 mg/L to 0.04 mg/L. If
the waterscape facility is operated for 7 to 8 hours, the chlorine bleach should be re-injected after 5 hours. In addition, the
problem of pH increase due to the input of chlorine disinfectant is expected, and the neutralization method using vinegar was

proposed.
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el 803 %E F4F vlgol 2 A& ¢ + 9 o]THMOE, 2015). #3843 &8 T d&ddo] AR e vF
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A
2o 9 8§52 WY WAGE 2ol 376 %, F 2~3 & 9FF WE) $14%IE FAGATHMOE, 2015). 5
2o olshets cdnth ABRE ogd o ¥AF o

Table 1. I/?rea. of the public waterscape facilities in Gyeonggi qlo] © ®rl= AL HAZT) Fig 23 39 9sid A=
ovmee Wel A 25 9 QTS 23 2L 65%% 6.9% 2
Area (m?) Number Percentage (%) I3 Aoz etk ol AEY AL S£AYom AE
16~50 56 253 b X2 30.0%, 255 5HA v X2 634 %Atk ol
51~ 100 45 204 2o AL AVE FAAAY 93%7t SRR T AES
101 ~200 37 16.7 AAstdof ste Bl AUt A& AAFSRL QU
201 ~ 500 47 213
501 ~ 1000 16 72 3.0 Zlctared Al ZICt
1001 ~ 3500 20 9.1 d qgHo|H FHAANLANAN IR, 8T 22 JT
Non data 69 - wgo] REFHT vy EEC waw 20149 7€ IHL
Total 290 100.0 A FAALAA 253 70489 95 Hdgdoel &
A5t vl 2T Yonhapnews, 2014). 20153 7€+ €9 &
Table 2. Storage water capacity of the waterscape facilities A EEololA odo] 100 o] TFE o] ZA ApHo]
in Gyeonggi Province 212 TH(Incheonilbo, 2015). F3§ 201549 8Q WF4aA E=
Storage amount (m*/d) Number Percentage (%) o] Ze A= ool 500l TEEe| ZFEH AHHZF AR
1~10 31 14.6
11~350 88 413
70.0%
51~100 52 24.4 —
60.0%
101 ~ 300 37 17.4
301 ~ 760 5 23 20.0%
Non data 77 - 40.0%
Total 290 100.0 30.0% oo
20.0% —
Table 3. Water replacement period of the waterscape
qegs . . . 10.0%
facilities in Gyeonggi Province 17%  1.a% 28% oo o
- 0.0% | == eees N . .
Replacement penod Number Percentage (%) Electric uv Ag & Chlorine auto Ozon Disinfectant None
Every day 109 37.6 sterilizer Cuion injection direct injection
Twice or thrice a week 102 352 Fig. 2. Fountain disinfection facilities in Gyeonggi Province.
Once a week 64 22.1
100.0% 931%
Twice or thrice a month 11 3.8
Once a month 4 1.4 80.0%
Total 290 100.0
60.0%
Table 4. The number of examinations and incongruence of
fountains in Gyeonggi Province Institute Health 40.0%
and Environment
200%
Year 2013 | 2014 | 2015 | 2016 5% .
The number of examination | 334 641 548 607 0.0% I ; - :
Inconeruence 9 7 9 19 Sand filter Pressure filter None
e Q27 %) | (1.1 %) | (1.6 %) | 3.1 %) Fig. 3. Fountain filter facilities in Gyeonggi Province.
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Table 5. Features of disinfection facilities
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Installati Maint
Division Sources Advantages Disadvantages nstatiation aitenarice
costs costs
Chlorine HOCI, OCI" |- Low cost - Producing chlorine by-products High Low
. L - Excellent disinfecting power . .
Chlorine dioxide ClO, - Minimum chlorine byproduct New toxic substances High Average
. - Microbial re-growth .
Ozone 0; No chlorine byproducts - Ozone instability Average High
UV devices 254 nm - No chlorine byproducts - Valid only during the investigation | Average High
- No chlorine byproducts
Electric sterilizer 30,000 Volt |- Excellent descaling - Electrical safety problems Low Very Low
- The initial disinfection effect lasts
. . * No chlorine byproduct . . . .
Ag, Cu ion devices Ag, Cu o conine .ypro uets - Concentration adjustment difficulties Low Very Low
- Excellent residual effect
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Table 6. Features of the filtration facilities

Installation | Maintenance

Division Sources Advantages Disadvantages
costs costs
Sand filter Sand - Common style -L,(?w efﬁclenc'y of filtration media Average Low
with obstruction
. + Low effici f filtrati di
Multi-layer fiber Sand - Common style (20~100 pm) W etliclency o ation: media Average Low

with obstruction

Microchip fiber Plastic chip

- Filtration efficiency control by adjusting |- Frequent changes in the media with

High Average

the amount of compression (0.1 pm~) obstruction
P filt . .. |* Filtration effici trol by adjusti L . .
ressur.e Her Multi-layer Fiber Flration eticletey con.o Y aqusting + High installation costs High Average
strainer the amount of compression (0.1 pm~)
. MF, UF, - Adjustable Filtration efficiency according |- Low backwash efficiency . .
Cartridge filt High High
artnidge fiers NF, RO to the type of filter (0.001 ~ 10 pum) - Frequent replacement of filters 8 8
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Table 7. Test results of fountain samples

N Sampling | Total coliforms E. coli i Turbidity
°| time | (CFUnoOmL) | (CFUM00mL)| P | (mgL)
1| 721.11:00 10,000 71 85 | 124
2 | 7.21.11:30 ND ND 85 | 1.58
3 [ 7211530 ND ND 86 | 1.58
4 | 7.21.19:30 ND ND 87 | 1.8

84

82
pH 8

78 -

76

74

1 2 3 - 5 6 7

Fig. 5. pH changes in accordance with injection chlorine
bleach (4 % of NaOCl).

Table 8. pH of mixing solution of chlorine bleach (4 %
NaOCl) and vinegar (6 % ~7 % Acetic acid)

Sodium hypochlorite Vinegar pH

0.1 0.2 7.1

0.1 0.1 7.3

0.1 0.05 7.4

0.1 0.025 7.5
4, GaAE AEHer FY9F B pHIF AAE] F
7bete ALR UelgthFig. 5). F29 FEEQL Aotda
AUEFL B Bdstel @i FUFUEFS 4
At ASHoR FAE F1F BS Gt Bl
ZaEt FARIEFS AR U 5H3 Hol pHt F
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#o FEE pHE BT $ YA O, FFILY pH
HH2AQ 45~758 S48 PANE 2ol F8A
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4, Conclusion
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