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Protozoa as an Indicator of Activated In Sludge Plant Effluent Quality. Lee, Chan-Hyung* and Kyung-Sook
Moon'. Public Health and Environment Institute of Taegu City, 706-090, Korea, 'Environmental Installations Corpo-
ration of Taegu Cily, 703-825, Korea — Genera and number of protozoa were investigated in the conventional activated
sludge pilot plant used for the treatment of municipal sewage and pre-treated night soil-containing sewage. In both
cases, the predominant protozoa was ciliates and among them, Vorticella was the most common. In the pilot plant
where pre-treated night soil was mixed with municipal sewage, genera of free-swimming ciliates, flagellates and
amoeba was higher than in those without night soil. Correlation analysis on the quality of effluent and protozoa indicates
that mumnicipal sewage has positive correlation with protozoa. However, in the pilot plant of sewage containing pre-
treated night soil more samples show negative correlation. Followed equations were derived by the regression analysis
of BOD in both the pilot plants. In case of pilot plant A of municipal sewage, the analysis of BOD showed
4.490 x 10* x Total + 5.772 x 107 x Amoeba + 1.892 (Adjusted R?=0.995) and in case of pilot plant B of munici-
pal and pre-treated night soil-containing sewage, the analysis of BOD was 6.731 X 107 x Bodo + 0.306 (Adjusted
R*=0.864). At low temperature, number of protozoa was decreased to 35% and among them, Aspidisca was the
most common genus. Therefore, protozoa can be used as indicator of quality of the effluent in sewage treatment
plants.
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Fig. 1. Schematic diagram of pilot plant.

Table 1. The main characteristics of the two sewages used in
this study

Sewage used

Characteristics
pilot plant A pilot plant B

Sewage type Municipal pre—tl;g:tlgc‘l:lrlljiagl;:t soil
Influent BOD" (mg/1) 473 129.5
Influent SS» (mg/) 53.7 147.3
Average MLS$Y (mg/1) 720 1350

SRTY (day) 8.5 7.4

F/M¥ (kgBOD/kgMLSS) 0.09 0.12
Effluent BOD (mg/1) 35 8.4

1) BOD means Biochemical Oxygen Demand.
2) 88 means Suspended Solid.

3) MLSS means Mixed Liquor Suspended Solid.
4) SRT means Sludge Retention Time.

5) F/M means Food / Microorganisim.
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Table 2. Number of protozoa at each aeration tanks of the pilot plants

G Count (No./ml)
o Pilot Plant A of municipal sewage  Pilot Plant B of municipal and pre-treated night soil-containing sewage

Flagellate

Bodo 102 126

Monas 86 265
Sarcodina

Amoeba 91 459
Ciliate

Trachelophyllum 188 484

Litonotus 313 709

Chilodonella 255 521

Vorticella 638 1000

Zoothamnium 361 486

Carchesium 380 211

Epistylis 391 416

Opercularia 253 417

Aspidisca 135 292
Rotifer

Rotaria 142 142

Lecane 126 132
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Table 3. Protozoa distribution as a function of effluent BOD in pilot plant A of municipal sewage

Effluent BOD (ppm)

Genus
2 3 4 5 6 7

Flagellate

Bodo 10 35 65 210 280 394

Monas 15 66 67 100 220 297

Sarcodina

Amoeba 0 19 40 160 380 584
Ciliate

Trachelophyllum 25 53 149 396 413 625

Litonotus 20 146 313 486 697 536

Chilodonella 15 34 333 449 357 486

Vorticella 75 255 755 856 1290 1008

Zoothamnium 25 78 373 780 570 682

Carchesium 70 141 426 590 697 712

Epistylis 15 278 389 700 350 486

Opercularia 5 64 297 380 567 483

Aspidisca 15 57 89 237 390 578
Rotifer

Rotaria 25 74 161 203 190 336

Lecane 15 38 146 143 147 258

Total 330 1388 3603 5690 6548 7465

Table 4. Protozoa distribution as a function of effluent BOD in pilot plant B of municipal and pre-treated night soil-containing sew-

age
Effluent BOD (ppm)
Genus
4 6 8 10 12 14
Flagcllate
Bodo 88 73 103 127 179 205
Monas 85 274 140 378 263 370
Sarcodina
Amoeba 155 231 374 464 780 650
Ciliate
Trachelophyllum 270 441 382 761 469 255
Litonotus 380 563 635 782 866 735
Chilodonella 240 389 556 691 446 515
Vorticella 440 1169 1355 1043 837 278
Zoothamnium 450 641 858 419 159 45
Carchesium 440 299 155 283 126 55
Epistylis 420 357 733 385 151 265
Opercularia 155 380 684 303 456 160
Aspidisca 390 480 372 256 146 60
Rotifer
Rotaria 155 254 161 90 108 &3
Lecane 50 70 250 149 86 28
Total 3718 5621 6808 6131 5072 3704

AME Fiae] foxd oot HHsEEs Fshe
uhie] TP (stepwise)EAE AHR81sic). AA A
Pilot Plant A BOD =4.490 x 107 x Total + 5.772 x 10
x Amoeba + 1.892 (Adjusted R*=0.995)0]1], Pilot Plant B

= BOD=6.731x10%xBodo+0.306 (Adjusted R*=0.864)
o] FHulAals dudet. S A AR A T(Adjusted
RH7F 0.9959) 0.864% Kim[8]8] 7AW} =x, w4
7} #h} mi= ) EA] QL] Bolslet Pilot Plant A



Table 5. Correlation coefficients between protozoa genus and
effluent BOD
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Table 6. Protozoa distribution as a function of water tempera-
ture in pilot plant A of municipal sewage

Genus pilot plant AV pilot plant BY
Bodo 0.972%* 0.944%%
Monas 0.944%* 0.732
Amoeba 0.932%* 0.936**
Trachelophyllum 0.971** 0.113
Litonotus 0.925%% 0.856*
Chilodonella 0.896* 0.584
Vorticella 0.914* -0.268
Zoothamnium 0.877* -0.697
Carchesium 0.966%* -0.881*
Epistylis 0.679 -0.475
Opercularia 0.945%* -0.034
Aspidisca 0.961** -0.927%*
Rotaria 0.955%* -0.727
Lecane 0.928%* -0.106
Sample size 41 40

*: Indicates that correlation coefficient is significant at a level of
0.05.

**; Indicates that correlation coefficient is significant at a level of
0.01.

1) Municipal sewage without pre-treated night soil was stabilized in
the pilot plant A and each protozoa was detected in its effluent
BOD.

2) Municipal sewage with pre-treated night soil was stabilized in the
pilot plant B and each protozoa was detected in its effluent BOD.
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