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A study on the priorities through weight analysis for each index of
performance evaluation of public sewage operation agency
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ABSTRACT

The 37 indicators for performance evaluation of public sewage management agencies are divided into four major
categories (agency manpower management ability, wastewater treatment plant operation and management, sludge and
water reuse, service quality) in the first stage, and the necessity and score acquisition for the detailed indicators by each
major category in the second stages. Priority was investigated through the Analytic Hierarchy Process (AHP) analysis
technique for ease and relevance of company efforts. Also, based on the results of this analysis, integrated type
weighting and relative importance were analyzed. As a result of the analysis, the weight and relative importance of the
first stage classification were in the order of wastewater treatment plant operation and maintenance, operation agency
manpower management ability, sludge and water reuse, and service quality. As a result of analyzing the weights and
priorities of the detailed performance indicators in the second stage, it was found that operator's career years, the
percentage of certification holding rate in operators, compliance with the effluent water quality standards, training times
for operators, and efforts to manage hazardous chemicals were important. Some of the indicators of operation agency
performance evaluation may include indicators in which the performance of the company's efforts is underestimated or
overestimated. In order to improve this, it is necessary to give weights in consideration of the necessity of the indicator,
the relevance of the company's efforts, and the ease of obtaining scores.
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Table 1. 37 Performance indicators for performance evaluation
Field Performance indicators Weight Unit
Agency manpower |1.1 Operator’s careers years 1 yr/person
management ability | 1.2 Operator’s certification holding rate 1 %
(3) 1.3 Operator’s training times 0.6 hr/person
2.1 SWTP treatment rate during rainfall 1.4 %
2.2 Treatment efficiency of SWTP 1.4 %
2.3 Disinfection of By-pass during rainfall 1
2.4 Compliance with effluent water quality standard 2.0 times/yr
2.5 Flowmeter calibration rate 1 %
SWTP operation and 2.6 Monitoring equipment calibration rate 1 %
2.7 Improvement rate of technical inspection of SWTP 1 %
management . .
(14) 2.8 Rec%uctlon rate of chemicals 1.4 %
2.9 Maintenance rate of SWTP 0.6 %
2.10 energy saving of SWTP 1.4 %
2.11 Sewage treatment cost 1.4 1~7 degree
2.12 Water quality analysis and data management 1.4
2.13 Connected treatment rate of other sewage(night soil etc.) 0.6 %
2.14 Integrated operation management rate 0.6 times
3.1 Reuse rate of treated water of SWTP 0.6 %
3.2 Recycling rate of sludge 1 %
Sludge and water 3.3 Op.e.ratif)n efficiency of digestion tank 1.4 %
reuse 3.4 Utilization rate of renewable energy 0.6 %
®) 3.5 Utilization rate of Digestion gas 1 %
3.6 Compliance rate of malodor prevention facility’s emission standard | 1.4 %
3.7 Sludge reduction rate 1.4 %
3.8 Efforts to manage hazardous chemicals in SWTP 1
4.1 Frequency of disaster in SWTP 1 times/yr
4.2 Manual and training for coping with disaster 1 times/yr
4.3 Management of interceptin sewer 1 times/yr
4.4 Management of CSOs 1 %
4.5 Reduction rate of civil complaints 0.6 %
Service quality 4.6 Processing rate of civil complaints 0.6 %
(12) 4.7 Complaint processing time 0.6 yr/case
4.8 Usage of resident-friendly facilities 0.6 times/yr
4.9 R&D and operation improvement 1 times/yr
4.10 Efforts to improve environmental service quality 0.6 times/yr
4.11 Monitoring 0.6 times/yr
4.12 Data record of M&0O in SWTP 0.6 %
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Fig 1. Establishment of analysis tools for improvement
management by performance evaluation indicator of

operation agency.

Table 2. Classification of professional groups for AHP survey

2.3 AlEE 2 EMrjAl MY

= = o -O

AZSHEARARP) B71E 99 ARTL HRRAL
= Table 20]4 Hi= AN peldhayda) £ap Ab
X]— A7 A7 FHriAF 2 gt ¢ &
giAro 2 AX|SHATH (Table 2). 7182 AEI}2 qw
OE HEL /KT/L] }oﬂom] %/\«]AEIO}A] _Q_I:}— }Oﬂl;]-_]‘—_r_

T 359} AZ S A WAHPIS o] §g B4
0101 718 2o w7} AdIAo] Qx| dolr 7] ¢
3 AWy A7t 7 AR RY FEHoR
10%5 Z3e 1772 ALt F HRE oo
A58 H(AHPYS: A A]8k3IC)

FFsA AL 4B et Az dhstod

A F2EE WEY] S8 AoeEoR 19
Fhe el H R, st A A, s 2
Aolg, Al W& wET, B9z oR sheael
W AT ER et

3.2t H 1

3.1 Wixlg Ru=¢ 24 Zn}

[l

3.1.1 1B iR M2

Ao] A4 AZSHLAUAHP)S B7HapE7t
%zl Ak Atel) ofs) S9N EEEE 1]
e st B 2 ARAIEe ode B3

Performance Specialized Management Head of SWTP
Classification Total Evaluation Evaluation Agency agency management
Committee Evaluator headquarters agency office
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Table 3. Operation agency performance evaluation indicator’s necessity for major categories, ease of score acquisition, evaluation
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Necessity
strongly do do not strongl
not ngeZded needed neutral needed needi(i] average
Agency manpower N 2 3 35 28 43
management ability % 2.9 4.4 51.5 41.2 '
SWTP operation and N 2 5 23 38 44
management % 2.9 7.4 33.8 55.9 '
Sludge and water N 1 4 12 36 15 3.9
reuse % 1.5 5.9 17.6 52.9 22.1 ‘
. . N 2 7 17 30 12
Service quality o 3.6
% 2.9 10.3 25.0 44.1 17.6
Easy of score acquisition
very difficult difficult neutral easy very easy average
Agency manpower N 2 14 20 22 10 34
management ability % 2.9 20.6 29.4 32.4 14.7 ’
SWTP operation and N 10 20 19 18 1 5 7
management % 14.7 29.4 27.9 26.5 1.5 b
Sludge and water N 5 18 20 20 5 3.0
reuse % 7.4 26.5 29.4 29.4 7.4 )
. . N 5 11 13 29 10
Service quality 0 3.4
% 7.4 16.2 19.1 42.6 14.7
Relevance of company efforts
very difficult difficult neutral ease very ease average
Agency manpower N 4 11 16 29 8 3.4
management ability % 5.9 16.2 23.5 42.6 11.8 ’
SWTP operation and N 11 15 15 17 10 3.0
management % 16.2 221 22.1 25.0 14.7 '
Sludge and water N 7 17 23 18 3 29
reuse % 10.3 25.0 33.8 26.5 4.4 ’
. . N 5 11 13 25 14
Service quality 3.5
% 7.4 16.2 19.1 36.8 20.6
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Table 4. Analysis of multiple responses to difficulties when collecting or managing information
difficulties No. response % cases %
Information management is difficult. 12 14.5 17.6
Lack of prior knowledge of information management. 9 10.8 13.2
Information management is dispersed. 20 241 29.4

It is difficult to understand because the criteria for the evaluation

S 11 15 18.1 221

guideline are unclear.
Etc. 18 21.7 26.5
No difficulties. 9 10.8 13.2
Sum 83 100.0 122.1
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Table 5. Results of the analysis of the relative importance
of the major categories of performance evaluation

Major category of

. Importance Ranking

performance evaluation

SWTP operation and
0.423 1st

management
Agency manpower

geney P W 0.234 2nd
management ability
Sludge and water reuse 0.208 3rd
Service quality 0.135 4th
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