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A study on improving water quality and operation management of
small-scale waterworks facilities(I)

I. K Yeo, Y. J. Kang, K. H. Kang, C. K. Choi, H. Y. Park, S. Y. Byeon, H. K. Choi

Drinking Water Analysis Division, Northerm Branch

Abstract

Small size water supply facilities means the small water facilities which supply less than 20m” per a day and
the village water facility which supplies 20~50m’ per a day. In Korea, Small size water supply facilities have
been operated since 1970’s to supply water efficiently to small counties for farming or fishing where water can
not be supplied from the large water supply facilities in the major or local cities. In this research, we researched
the status of operation for 220 small size water supply facilities which are using underground water as a source
in the northern area of Gyeongbook province. As a result, 71 facilities equivalent to 32% in total 220 facilities
had failures which had shown higher numbers than the allowable values at one or more inspection items. There
were 89 failures in total at 14 inspection items which included 26 failures at the inspection of total coliforms,
17 failures at the inspection of Nitrate Nitrogen(NOs-N), 13 failures at the inspection of total colony counts, 10
failures at the inspection of arsenic, 7 failures at the inspection of fluoride, 4 failures at the inspection of
manganese and so on. Most of facilities have only depended on the disinfection equipments so that it is hard
to keep the good and same quality of water continuously because there are not enough professional people for
maintenance and management. So, realistic solutions to manage the small size water supply facilities
efficiently are required like systematic management through increasing professional people, adding the proper

water treatment process to manage the failed inspection items and a real time monitoring system.
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Table 1. Water supply status of small size water supply facility

region Number of facilities Capacity (ton/day) person
Andong 176 10,766 9,914
Yeongju 128 18,503 8,474
Sangju 244 26,542 19,752
Mungyeong 109 5,914 4,000
Uiseong 69 2,760 3,172
Cheongsong 128 7,971 8,984
Yeongyang 38 558 1,540
Yeongdeok 39 816 1,837
Yecheon 119 12,230 5,060
Bonghwa 197 4,474 9,332
Uljin 118 5,637 8,572
Al 1,365 90,671 80,637

1180 zM===naza7a



[ AFBAEA)

A Xl gl
= X

G| TR A1) /

o
[

100,000

10,000

1,000

100

10

1
Mun

Andong
b gyeong

Yeongju  Sangju

Uiseong

Cheong

Number of

[} itvi /\ A -
facilities Capacity(ton/day) W Person

\eonq
eok

Yeong
yang

; Yecheon Bonghwa Uljin
song

Fig. 1. Water supply status of small size water supply facility.
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Table 2. Ststus of study area (Bonghwa—gun)
No. Myeon/Eup Number of Ri Number of facilities
1 Beopjeon 7 30
2 Myeongho 3 29
3 Chunyang 8 22
4 Murya 4 15
5 Jaesan 5 13
6 Socheon 7 12
7 Sangun 5 10
8 Bongseong 4 6
9 Seokpo 2 3
10 Bonghwa 1 1
Total 51 141
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Fig. 2. Study area(Bonghwa—Gun).
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Table 3. Ststus of study area(Yecheon—gun)
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Fig. 3. study area(Yecheon—gun).

No. Myeon/Eup Number of Ri Number of facilities
1 Hyoja 9 27
2 Bomun 11 22
3 Eunpung 10 22
4 Yongmun 10 16
5 Gamcheon 5 8
6 Yucheon 5 5
7 Jibo 2 4
8 Pungyang 4 4
9 Yonggung 1 1
1 Homyeong 1 1

11 Gaepo 1 1

12 Yecheon 2 2

Total 61 113
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Table 4. Nonconformity status of water quality standards
Item water quality standards Max. Min. Avg. invalid rate
Total Coliforms N.D/100ml - N.D. - 11.8% (26/220)
NO;—N (mg/l) 10 30.9 N.D. 3.6 7.7% (17/220)
total colony counts (cfu/ml) 100 20,000 N.D. 124 5.9% (13/220)
As (mg/D 0.01 0.039 N.D. 0.002 4.5% (10/220)
F (mg/l) 1.5 2.11 N.D. 0.29 3.2% (7/220)
Mn (mg/D) 0.05 0.833 N.D. 0.006 1.8% (4/220)
Color 5 20 1 1 0.9% (2/220)
Turbidity (NTU) 1 6.12 0.04 0.19 0.9% (2/220)
Total solids (mg/l) 500 696 33 174 0.9% (2/220)
Pb (mg/l) 0.01 0.038 N.D. 0.0009 0.9% (2/220)
Fe (mg/l) 0.3 0.54 N.D. 0.015 0.45% (1/220)
U (mg/D 0.03 0.0339 N.D. 0.0024 0.45% (1/220)
pH 5.5~8.5 8.6 6.1 74 0.45% (1/220)
Radon (Ba/D) 148 216.6 N.D. 17.9 0.45% (1/220)
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