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Abstract

In the case of small-scale sewage treatment plants, it is reported that the amount of inflow fluctuates and it is difficult
to operate the sewage treatment due to the inflow of unknown water due to the aging of sewage pipes. In particular,
there are many overall operational problems due to the decrease in water temperature in winter. In this study, the operation
status of small-scale sewage treatment facilities located in mountainous areas and water quality changes according to
temperature were analyzed. It was found that the concentration of BOD, COD, and SS in effluent water was greatly
changed depending on the temperature, and it was found that COD was particularly affected. Accordingly, the water
level of the bioreactor was raised by 0.4m in order to temporarily apply measures to lower the water temperature in
winter. As a result of comparing and analyzing the results when the bioreactor was covered and operated, a significant
improvement effect occurred. In addition, a plan to improve the treatment efficiency of the bioreactor in winter is to
extend the residence time of the bioreactor, a plan to expand the bioreactor specification, a new flow control tank and
transport it to the outside, and an oxygen—free air diffuser to be used as an aerobic tank in case of an emergency in
winter. The improvement plan was suggested. The results of this study are expected to be used as basic data for the
operation plan of small-scale sewage treatment facilities in winter.
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Table 1. Bioreactor facility status

Reactor Facility scale and operating factors

*Size - W25m X L28m X H40m

Anoxic tank |« Stirrer : propeller type
*«HRT : 3.0 hr
*Size : W25mXL60m X H40m
* HRT : 6.4hr

Oxic tank « F/M ratio : 0194kgBOD/kgMLSSdaY

« MLSS © 3,063mg/L

NRCY(100~300%)

Influent Effluent

Anoxic Oxic > | Sedimentation I:>

Phosphorus Removal

RAS(40~60%)

Waste
sludge

Fig. 1. Schematic diagram of P/L— 1 process.
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FAFAEEA vwEAstct Table 2. Average monthly inflow sewage for 4 years
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Fig. 2. Precipitation and inflow for 4 years
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Fig. 3. Effluent concentration by temperature
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Table 3. T-N Operation Status in winter

18.459mg/L& A2J%|o] 1.536mg/L~2.137mg/LiFE F71A4|A
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Vear Temp.(C) Influent_Con.(mg/L) Effleunt_Con(mg/L) T-N removal(%)

Dec. Jan. Feb. Dec. Jan. Feb. Dec. Jan. Feb. Dec. Jan. Feb.

Max 13.6 11.4 9.1 51.074 | 36.790 | 41.202 | 19.902 | 19.995 | 19.502 61.0 45.7 52.7

2017 Min. 10.4 8.9 8.4 21.829 | 18.021 | 19.465 | 18.038 | 9.645 9.921 17.4 46.5 49.0
Aver, 11.7 10.2 8.7 29.033 | 24.386 | 26.180 | 19.241 | 17.617 | 17.399 33.7 27.8 335

Max 14.0 10.4 8.3 33.920 | 52.577 | 64.914 | 17.492 | 19.877 | 19.899 48.4 62.2 69.3

2018 Min. 10.2 8.2 7.3 20.522 | 22.558 | 21.043 | 12.488 | 16.625 | 15.178 | 39.1 26.3 279
Aver. 12.1 9.3 7.8 26.335 | 29.850 | 28.273 | 14.567 | 18.889 | 18.253 | 44.7 36.7 35.4

Max 14.3 10.3 9.4 38.894 | 35.891 | 39.225 | 18.876 | 19.296 | 19.815 | 51.5 46.2 49.5

2019 Min. 113 9.1 8.8 22944 | 21.439 | 25.234 | 12.678 | 14.433 | 16.755 | 44.7 32.7 33.6
Aver. 12.9 9.5 9.0 30.433 | 27.333 | 30.822 | 14.812 | 17.350 | 18.698 | 51.3 36.5 39.3

Max 13.7 11.6 10.6 | 37.806 | 81.129 | 37.806 | 17.858 | 17.945 | 18.459 | 59.9 83.8 61.5

2020 Min. 10.2 9.9 9.6 20.207 | 14.654 | 17.695 | 11.879 | 11.024 | 14.126 29.1 18.8 13.3
Aver, 11.8 10.5 10.0 27.853 | 26.563 | 26.429 | 14.349 | 13.615 | 16.835 47.8 44.5 347
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