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Abstract

Performance indicators haven't been used for the assessment of the wastewater treatment facility or
management in Korea yet, therefore they are going to be important parts in wastewater utilities because
they are used to understand present situation and to compare one with other wastewater utilities. In this
study, we used performance indicators to assess the condition of wastewater utilities and they were
divided into four categories (A, B, C, and D). A category represented the condition of the planning &
construction and composed of wastewater supply, disaster defence and employees. B category
represented maintenance of wastewater utilities and were composed of manhole, sewer, and technical
employees. C category showed the operation efficiency of wastewater utilities and D category represented
the environmental load. To analyze the situation of wastewater utilities overall, cluster analysis was
performed using four categori es indicators. And CCC (Cubic Clustering Criterion) and R-square were used
to decide the proper number of clusters, and wastewater utilities of 48 cities were divided into 5 groups(l,
I, I, IV, and V groups). Each cluster was analyzed by average and standard deviation to understand the
situation of wastewater utilities. A group analysis showed that IV and V clusters were insufficient, B group
showed that | and IV groups were insufficient, C group showed all clusters are above average, and D group
was also like C group.
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o) B3to] o] ol TH(Z 7Y etal., 1998). £ AollMe A HAg 7 s aeld da
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B Ao e 21800 g Vel dAst & Atk T Aol 1 R-squarest CCC+ Fig. 1
Ak AN sttt e 487) EAE hem 3 B 2
gom A4 A3Hz Table 59 2}, 4 Fig. 19 23+ 2w ua CCCe gol AR
o] A, B, C, D 7HHmgle] 48de #4273 &9 @& /I ded olAd2 AF s vl
Aol gl Ao B ww ZHEAY Az F98 SoldA gede AL drdt. 249 7
Table 5. The scores of 48 cities in each Pl group
OB No. A B C D OB No A B C D
1 7.25 5.33 5.80 5.56 25 575 4.00 6.80 7.56
2 6.75 5.56 6.80 7.33 26 7.50 578 6.80 5.33
3 7.75 6.89 7.20 6.00 27 4.25 7.33 5.60 5.78
4 5.00 6.00 7.60 6.44 28 425 6.67 7.60 6.44
5 7.00 6.22 6.00 7.11 29 4.25 4.89 6.40 5.33
6 6.50 5.56 7.00 5.78 30 5.00 8.00 6.00 8.67
7 6.25 6.44 4.20 4.89 31 4.50 5.56 5.80 6.00
8 325 6.67 4.80 5.33 32 6.75 5.56 8.00 6.00
9 6.50 6.89 4.80 6.89 33 5.00 3.56 6.20 6.44
10 7.50 5.56 6.80 6.22 34 7.50 6.44 6.80 711
11 8.50 5.33 5.00 7.56 35 6.75 5.33 8.00 7.33
12 6.75 5.33 6.40 3.78 36 5.50 6.22 6.20 4.44
13 6.50 6.67 6.00 5.56 37 525 6.67 540 5.33
14 5.25 7.1 8.00 5.56 38 525 7.56 7.20 422
15 4.50 6.00 7.60 6.22 39 6.00 6.22 8.20 5.33
16 525 4.44 6.00 6.22 40 7.00 6.67 8.00 5.56
17 425 6.67 6.20 5.11 41 6.00 4.67 7.20 511
18 4.50 5.11 7.40 6.00 42 5.50 6.67 5.80 7.33
19 4.00 4.44 7.40 5.33 43 5.75 5.33 4.80 6.44
20 575 4.44 540 7.56 44 5.25 6.67 6.00 6.22
21 6.50 3.78 6.40 7.56 45 7.25 7.56 7.20 7.1
22 550 5.11 6.80 7.33 46 6.25 222 7.40 4.89
23 6.50 6.00 6.80 5.56 47 7.25 7.11 6.20 7.56
24 5.50 4.89 8.20 5.56 48 6.50 5.56 7.80 4.89
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| 0B2 OB11 OBl6 OB20 OB21 0B22 0B25 0OB33 0B43 o 6.08 462 6.02 7.1
BETR| 1.06 0.74 0.78 0.57
It 0B5 OB9 0OB30 OB34 0B42 OB45 OB47 L 6.57 6.98 6.11 7.40
HEHA 0.96 0.63 0.77 0.60
1] OB1 OB3 0B6 OB10 OB12 OB13 OB14 0B23 0B26 St 6.75 5.97 7.20 5.60
0B32 OB35 OB39 0B40 OB48 FEHR 0.65 0.63 0.81 0.77
IV OB4 OB15 OB18 OB19 OBz4 OB28 0B29 OB41 OB46 L 4,92 4,99 7.42 5.70
EETR 0.82 1.27 0.47 0.59
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F=HA 0.89 0.58 0.87 0.68
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Table 8. The Cities in IV and V needs a bigger budget in A category

Structure supply Disaster defence Ermployee

Plant Sewer Pump Retention place Pumping ability

0OB8OB170B18  0OB8OB180OBt9 0OB40B8OB17 OB4 OB8 OB15 0B19 0OB4 OB8 OB27 0OB4 OB7 OB31
0OB19 0B28 OB29 0B29 OB46 0B27 OB28 OB31 0B24 OB29 OB31 0B37  0OB28 OB31 OB38
0B36 OB41 OB46 0B38 OB44 0OB38 OB41 OB44 0OB44

Table 8. The Cities in IV and V needs a bigger budget in A category

Structure supply Disaster defence Employee

Plant Sewer Pump Retention place Pumping ability

0OB8OB170B18  0OB8OB180OB19 0OB40OB8OB17 0OB4 0OB8 OB15 0OB19 0OB4 OB8 OB27 0OB4 OB7 OB31
0OB19 OB28 OB29 0B29 OB46 0B27 OB28 OB31 0B24 OB29 OB31 OB37  0OB28 OB31 OB38
0OB36 OB41 OB46 0B38 OB44 0OB38 OB41 OB44 0OB44
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Table 9. The Cities in | and IV needs a bigger budget in B category

Manhole maintenance

Sewer maintenance

Technical employee

Repair Dredge Repair Dredge
OB18 OB19 OB21 OB24 0B18 OB19 OB20 0B21(0B22 0B25 OB33 0OB110OB16 OB19 OB20 0OB4 OB22 OB24
0OB25 OB33 OB41 0B21 OB33 OB46 OB41 OB43 OB46 0OB21 OB29 OB46 0B25 OB46
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