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Abstract
Sewer Rehabilitation Project (SRP) is planed, designed and constructed to perform its intended performance as sewerage

delivery systems. Recently, a subject of performance evaluation methodology development for SRP has become a great deal
of concern among researchers in Korea. From the view point of Sewage Treatment Plant (STP), however, the estimation of
improvement efficiency for SRP is in lack of reliability due to the fact that affections for the treatment efficiency and operating
condition are not reflected on SRP design and construction. In this study, statistical methodology was used in the analysis of
data, which are taken during 1,186 days (1st Jan. 2005 - 31th Mar. 2008) from the influent, effluent and operating conditions of
full-scale STP(25,000m3/d). Then the effect of SRP on the influent characteristics and operating conditions changing was
compared and evaluated. Results from the statistical evaluation show that SRP causes characteristic changes in influent and

exerts a significant effect especially on the performance of STP.
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Table 1. Comparison of Influent characteristics in Seoul (4!, 1994)
Q (103 m3/d) Concentration sop (mg/L) Load sop (103 kg/d)
Sz Design Status Ratio Design Status Ratio Design Status Ratio
JR 210 223 1,11 250 101 0.40 53 24 0.46
TCh 600 772 1.29 200 95 0.48 120 73 0.61
GY 1000 1671 1.67 200 103 0.52 200 173 0.87
NJ 500 963 1.93 170 66 0.35 85 63 0.74
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Table 2. Status of sewer system in research area
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Total Combined sewer system Separated sewer system
Area Plan Status | Ratio (%) Plan Status Saniary sewer Storm sewer
Plan Status Plan Status
Korea 107,622 68,194 63.4 40,637 42,877 34,100 | 12,340 | 32,883 | 12,976
A province 18,537 1,038 59.5 5,773 5,137 7,691 3,128 5,071 2,772
A city 625 376 60.2 131 91 441 282 52 2,600
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Fig. 1. Corelation Matrix in Dr. wastewater.
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Fig. 2. Variation of Q, BOD, TN and TP in influent.
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Table 3. Comparison of statistical value
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Period Values 2005 2007
Fow | BOD| COD €8 IN| TP Flow BOD | COD SS| TN| TP
min, | 14,086 | 39.8| 20.2| 43.0| 7.4 |07 6,700 576 258 320|164 113
Max, | 25,888 | 218.9| 97.8[200.0 389 | 36| 61,388| 3055 |116.8| 370.0(47.2 | 5.8
Total Ave. | 20,324 |127.3| 635| 85.6|23.7 | 24| 20960 | 165.2| 65.0| 105.0(31.4| 3.1
SD* 1,706 | 26.8| 152| 186 | 3.6 | 0.3 8,464 439 | 156 341| 57|06
Dist.*|2.9x106 | 715.7|231.6 | 346.1 | 13.2 | 0.1 |7.2x107 |1,931.1 |244.1|1,164.5|32.4 | 0.3
min. | 14,086 | 39.8| 256 | 436|106 | 1.0 6,826 62.1 | 26.0 44.0118.4 | 2.0
Max, | 24,978 |218.9| 97.8(194.0 389 | 36| 61,388 | 2824 | 97.0| 176.0(47.2 | 4.8
Dry weather Ave. | 20,152 |130.1| 656 | 849|240 | 24| 19668 | 1716 | 66.8| 103.2|32.4| 3.2
SD* 1,642 | 243 142 160 34|03 7,284 392 | 14.2 2441 49105
Dist.* |2.7x106 | 591.6(202.5 | 257.5 | 11.6 | 0.1 |5.3%x107 |1,532.8 |201.6| 597.0|24.4 | 0.2
mn. | 15,779 | 41.8| 202| 43.0| 7.4 0.7 6,501 576 258 320|164 1.3
Max. | 25,888 | 187.7| 95.8|200.0|31.3 | 3.0 | 60,845 | 3055 |116.8| 370.0|41.4| 5.8
\Wet weather Ave. | 20,782 |120.0| 581 | 875|229 | 23| 23818 | 1512 | 61.1| 109.1|29.2| 29
SD* 1,775 31.1| 16.3| 23.9| 40| 04| 10,148 50.6 | 17.7 492 66| 0.7
Dist.*|3.2X106 | 938.9(266.6 | 571.1 | 16.3 | 0.2 |1.0x108 |2,556.3 |312.2|2,418.6|43.1 | 0.6
Spring 19,956 |149.1| 76.8| 8386|246 | 24| 22,774 | 1856 | 73.7| 1326|338 | 3.4
3 Summer 21,120 | 101.7| 47.8(100.8 1 20.4 | 2.1 | 35,029 | 123.7| H54.4| 1234|243 | 2.4
(mm/d) | Autumn Ave. 22,470 | 105.6| 47.0| 76.7 223 | 22| 19,452 | 1451 | 5538 89.7|27.4 | 2.7
Winter 19,280 |123.2| 386| 775|225 | 24| 14,768 | 201.4| 78.2| 1055|33.8| 3.3
Spring 20,375 | 1442 | 77.7| 83.6|26.0 | 25| 22629 | 1845 | 66.9| 1266|345 | 3.4
(3 Summer 20,415 | 117.1| 63.3| 825|227 | 23| 28616 | 1146 | 585 965|266 | 2.8
(mm/d) | Autumn Ave. 22,426 |111.6| 50.3| 789|222 | 22| 18284 | 116.5| 48.9 835255 | 25
Winter 18,857 |136.5| 69.4| 909|251 | 25| 10,914 | 187.3| 73.6 97.5|36.6 | 3.8

* SD (Standard Deviation) ** Dist. (Distribution)
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Table 4. Comparison of paired T-test and P—value
Period
ftems Values Total Spring Summer Autumn Winter
Flow T -1.25 -10.12 —-12.71 11.83 5.39
P 0.213 0.000 0.000 0.000 0.000
BOD T —-17.47 =7.93 -4.92 -9.46 =15.93
= 0.000 0.000 0.000 0.000 0.000
T -9.82 -8.15 -3.45 -2.93 -6.76
S8 P 0.000 0.000 0.001 0.004 0.000
™ T —26.34 -15.9 -7.80 -13.29 =22 .22
= 0.000 0.000 0.000 0.000 0.000
s T -25.63 -17.02 -8.15 -10.63 -22.83
P 0.000 0.000 0.000 0.000 0.000
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