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Statistical Analysis of Sewage Plant Operation

Chan-Hyung Lee and Kyung-Sook Moon’
Taegu Institute of Health and Environment Taegu 706-090, Korea
"Taegu Environmental Instaliations Corporation, Taegu 703-825, Korea
(Manuscript received 22 June, 2001 accepted 14 January, 2002)

In this study, we examined statistical analysis between sewage plant operations parameters and effluent quality.
We got six components from principle component analysis of the operation parameters and secondary effluent
quality. 91.8% of the total variance was explained by the six components. The components were identified in the

following order :

1) organic matter removal by aeration basin microbe, 2) settleability on secondary clarifier load,

3) removal of nutrients, 4) microbial number increasement and species diversity, 5) microbial activity in aeration

basin, 6) oxidation in aeration basin.
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Table 1. The quality of secondary effluent and the
removal efficiencies
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Table 2. The monthly vanation of sewage plant
operating parameters

Month Temp. MLSS F/M SRT RASR HRT SV SVI I]'):J(;dD
B.1 10 1419 008 123 503 7 18127 012
2 9 1322 009 102 631 78 16124 012

3 10 1150 008 142 566 119 14 119 009

4 12 1002 01 81 375 81 9 92 01

5 15 900008 102 403101 59 66 007

6 175 697 009 84 374101 56 68 0.06

7 206 749009 88 573116 46 61 007

8 225 601009 71 385 79 4 58 005
9 238 792008 107 589 89 4 56 006
10 212 757007 126 598 88 5 62 006
11 165 826008 11.7 689 95 6 70 007
12 144 1069 008 125 717 97 11 99 008
991 128 1223 008 138 648 88 17132 0l
2 11 1237009 131 743 99 18128 011

3 129 1439008 136 647 92 18 117 012

4 137 1468 009 131 672 96 15100 0.13

5 182 1469 009 104 644 91 12 78 013

6 203 1194 01 80 599 85 8 64 012

RAS R. means Return Activated Sludge flow Rate.
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Table 3. The correlation coefficient between removal rate
and operating parameters

AER  AER  AER

Temp. MLSS SV Others

BOD RAS R.(0511)
RE  -0298 063" 0480 AER BOD load(0698")
(%) SRT(0:438)
coD AER BOD load(0.738++)
RE 051" 057 055  AER COD loadi0425)
(%) SRT(0449)

SSRE o . .. AER BOD load(0.751")
(v 06 08T 080T gprg )

T 0T 0106 054

T}()%) B ome -0z 059 svic04m)

T p<005, 7 p<0.01

AER means Aeration Basin.
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Table 4. The correlation coefficient between secondary
effluent quality and operating parameters

AER

AER SV Others
water temp.
PC water temp.(-0.910")
BOD -0.842” 0821 AER BOD load(0671")
Primary effluent BOD(0.492")
" - Primary effluent COD(0.658™)
oD 067 08I6™ kg oD load(0.191)
~ AER SS load(0.411)
SS 0414 0.409 SRTC0650")
AER TN load(0.717™)
TN -0514°  0689" AER BOD load(0.923™)
Primary effluent TN(0.932")
Arogt . AER TP load(0472")
TP 052 0528 Primary effluent TP(0.358)
" p<0.05 * p<001

PC means Primary Clarifier.
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Table 5. The regression equation hetween secondary
effluent quality and operating p: rameters

Regression equation Ry
-0.0613 AER water temp. + 0.164 secondary cffluent

BOD oo, 00154 ARR SV + 2449 0520
-0.209 secondary effluent water temp. + 0.553

¢oD secondary effluent SS - 0343 AER TP load + 9238 0.781

SS  -0372 SRT + 10041 0.39

TN 139466 AER BOD load + 6071 0342

TP 002979 AER SV + 0.117 AER TP load + 0.111 0.537
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Table 6. Total Variance Explained

Coponn. 8 e oo
1 7580 32957 32957
2 6333 2753 60.492
3 2839 12345 72837
4 1.693 7362 80.199
5 1513 658 86.779
6 1.148 4992 91771
7 0.705 3067 94.838
8 0503 2188 97.026
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Table 7. Rotated Component Matrix
Component

1 2 3 4 5 6
BOD RE 0830 -0406 = * 0165 =
COD RE 0848 -0283 0194 = * *
AER BOD load 0865 018 0406 = 0256 =
AER MLSS 0818 = 0469 0161 02%B  +
SS RE 0780 -02%4 0238 -0115 0240 -0253
AER TN load 0741 0598 -0153 = * *
AER SS load 0718 0580 -0188 0230 -0103 =
AER COD load 0651 0610 0208 + -QlI6 =
SC surface load  -0118 0940 » -01% =+ *
SC weir load 0121 093% = 01® = *
SC HRT 0113 -093t = 0212 0180 =
AER TP load * 0898 -0103 = -0246 +
AER water temp. -0264 0173 -08% * 0151 =
TN RE 016 =+ 084 = * 0323
TP RE 0130 -0315 -0748 02 029 *
AER SV 0530 = 0736 0214 0241 =
SVI 0360 -0337 059 03% -033 0112
F/M 0314 0217 =+ 089 = 0.119
SRT 0252 -043% 0400 0719 0157
AER DO 0339 -0160 = *  ~08%0 0143
RAS R. 0353 -0268 = 0514 0609 0211
AER pH 0186 -029 0143 = *  -0918
AER HRT * 06 -01% o+ ~0133 0703
5 < 10

SC means Secondary Clarifier.
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