e

J.

of

*Department of Fine Chemical and Advanced Materials, Sangji University, 660 Usan-dong, Wonju 220-702, Korea

3l

i

<
th

ZAEAE3)2] A107 (H2E) 98~104, 2007

o
e Korean Society for Environmental Analysis

Held S5 7Y SI-SYXEITe 24A12tE +H #Hsl EY

24 Hour Water Quality Monitoring of the Sewage Treatment Plants

Located around Northern Basin of South Han River

Yong Chan Seo and Kee D. Kim*'
Department of Environmental Engineering, Sangji University, 660 Usan-dong, Wonju 220-702, Korea

Three sewage treatment plants in south Han river basin were selected for time depending water quality mon-
itoring. The water qualities of influents and effluents were determined depend on time. The quantity of waste
water and pollution load was also estimated by field measurement. These treatment plants were located in
Yangpyung, Yongmoon and Wonju. Sampling was executed every 2-3 hours on a particular date between late
May to late November 2002. Two samples - influent and effluent - were collected for each sewage plant for
later consideration of treatment efficiency. An inspection of BOD and COD data revealed that the influents
of Daesin (Yeoju area) sewage treatment plant is relatively polluted but yangpyung treatment plants
indrafted moderately polluted water. The BOD values of these two sewage plants' effluents turned out to
be quite low of under 5 mg/L. The influent and effluent BOD value of Wonju sewage treatment plant
showed around 70 and 20 mg/L, respectively. According to these data, the efficiency of Wonju sewage
treatment plant can be considered unsatisfactory and may need more improvements. The efficiencies of
T-N and T-P treatment of all three sewage treatment plant turned out to be quite low. Notwithstanding
the low efficiency level, the low T-N and T-P concentration of influents decline the meaning of the T-N
and T-P efficiency values. However, the T-P concentration of Wonju sewage treatment plant effluent was
over 2 mg/L (regulation criterion) and it is thus reasonable to consider an installation of additional phos-
phorous treatment system.

Key words : influents and effluents, waste water, sewage treatment plant, BOD, COD, T-N, T-P, water quality
monitoring
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Table 1. Analysis item and applied method
Analysis Item Analysis Method
pH pH meter(HORIBA D-24)
Temp. Thermometer(HORIBA D-24)
Conductivity Conductivity meter(HORIBA D-24)

BOD Winkler's azide modification
CODy,,  KMnO, method
CODc, K,Cr,0, Method

SS Filtration method(GF/C filter paper)
UV absorption method (Milton Roy UV

™ Spectronic 601)
Spectrophotometric method after
TP potassium persulfate treatment
(ascorbic acid reduction method, Milton
Roy UV Spectronic 601)
Quantity of Cell measurement technique
Flow
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Table 2. 24 Hour water quality monitoring data of Yangpyung sewage treatment plant (31, May, 2002)

BOD CODMn CODCr TN T-P SS Flux

8:30 Influent 42 23 65 22.9 1.23 275 310
Effluent 1.8 12 275 30.9 0.10 1.7 302

10:30 Influent 36 25 90.0 21.6 1.26 275 321
Effluent 1.8 9.5 25.0 323 0.09 13 274

12:30 Influent 25 235 75.0 20.6 1.35 50.0 325
Effluent 2.6 10.5 12,5 24.9 0.09 1.0 310

14:30 Influent 50 24 95.0 20.6 1.13 40.0 324
Effluent 1.6 9.8 12,5 23.6 0.08 1.0 300

16:30 Influent 27 24.5 80.0 213 1.18 325 323
Effluent 44 10 40.0 235 0.08 15 318

18:30 Influent 34 25 100.0 25.3 133 475 330
Effluent 32 10.3 25.0 23.9 0.09 13 319

20:30 Influent 35 32 95.0 31.9 1.53 40.0 328
Effluent 22 8.8 15.0 214 0.14 13 274

22:30 Influent 64 43 115.0 44.6 1.77 42.5 332
Effluent 3.6 11.5 20.0 21.7 0.14 0.8 317

00:30 Influent 100 55 110.0 41.7 1.73 77.5 332
Effluent 2.8 9.3 20.0 28.2 0.15 1.3 285

02:30 Influent 94 51 120.0 30.4 1.79 67.5 321
Effluent 14 10 22.5 31.4 0.15 0.8 321

04:30 Influent 114 47 125.0 27.8 1.73 132.5 316
Effluent 44 115 27.5 34.7 0.17 0.8 302

06:30 Influent 126 42 190.0 27.0 1.85 130.0 309
Effluent 2.8 11.8 20.0 36.7 0.18 15 262

Average Influent 62.3 35.4 105.0 28.0 1.49 59.6 323
Effluent 2.7 104 22.3 27.8 0.18 1.2 299
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Fig. 1. BOD and T-N monitoring data of Yangpyung sewage treatment plant.
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Table 3. 24 Hour water quality monitoring data of Yongmoon sewage treatment plant (11, September, 2002)

BOD CODMn CODCr TN T-P SS Flux

06:00 Influent 13.0 16.0 31.4 9.2 0.78 7.0 62
Effluent 1.6 6.0 4.0 5.1 0.92 3.0

08:00 Influent 52.0 38.0 100.0 17.1 1.39 27.0 63
Effluent 1.6 6.0 11.0 1.7 0.93 0.0

10:00 Influent 37.0 30.0 105.0 15.1 1.75 19.0 116
Effluent 44 6.4 8.0 5.8 0.98 2.0

12:00 Influent 39.0 30.0 90.0 15.1 1.33 30.0 112
Effluent 1.6 6.0 14.0 6.7 0.82 2.0

14:00 Influent 21.0 37.3 60.0 115 1.54 19.0 63
Effluent 2.4 5.8 2.0 5.7 0.79 1.0

16:00 Influent 35.0 34.0 714 9.8 1.07 8.0 66
Effluent 2.2 7.0 3.0 6.6 0.77 0.0

18:00 Influent 174.0 77.3 233.3 13.1 133 44.0 110
Effluent 34 6.0 3.0 5.9 0.58 0.5

20:00 Influent 34.0 39.3 90.0 10.3 1.62 31.0 64
Effluent 2.4 5.8 8.0 5.4 0.59 2.0

22:00 Influent 34.0 28.0 82,5 9.2 1.15 19.0 113
Effluent 2.6 5.8 13.0 5.2 0.59 2.5

24:00 Influent 37.0 24.0 71.1 9.2 1.13 12.0 62
Effluent 2.0 5.4 8.0 4.6 0.59 1.0

02:00 Influent 18.0 14.8 36.0 9.2 0.80 10.0 61
Effluent 2.8 5.4 25.0 6.9 0.58 2.5

04:00 Influent 18.0 14.8 375 8.2 0.70 6.0 60
Effluent 2.6 5.8 11.0 5.6 0.62 2.5

Average Influent 42.7 32.0 84.0 114 1.22 19.3 79
Effluent 2.5 6.0 9.2 5.4 0.73 1.6
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Fig. 2. BOD and T-N monitoring data of Yongmoon sewage treatment plan

Table 4. 24 Hour water quality monitoring data of Wonju sewage treatment plant (26, November, 2002)

BOD CODMn CODCr T-N T-P SS Flux

Influent 95.0 62.0 142.5 48.6 9.8 40.0

16:00 Old 2.3 6.8 5.9 17.6 2.5 0.2 4,809
Effluent New 7.9 9.0 29.0 17.7 2.8 2.7
Combined 12.7 8.0 27.8 15.6 2.6 33
Influent 80.2 50.0 137.8 22.9 2.7 30.0

19:00 Old 3.9 9.2 14.8 16.7 4.0 1.0 4,550
Effluent New 6.8 9.8 175 16.5 3.6 2.4
Combined 25.7 10.0 20.7 22.7 1.5 6.3
Influent 78.9 46.0 114.8 20.2 2.3 15.0

29:00 Old 11.2 124 15.6 19.2 4.5 1.1 5,209
Effluent New 18.5 10.0 17.8 18.6 4.1 2.5
Combined 279 8.6 375 17.1 4.4 4.8
Influent 74.6 42.0 88.3 18.0 2.3 16.0

01:00 O1d 5.1 8.2 22.5 16.1 4.1 2.0 4,722
Effluent New 24.3 10.8 17.3 18.0 3.7 1.6
Combined 27.9 9.2 25.6 19.0 3.9 5.7
Influent 21.9 31.0 51.2 61.0 1.8 9.5

04:00 Old 4.9 9.0 25.1 16.6 3.3 0.9 3,339
Effluent New 19.0 10.8 175 18.5 3.4 1.4
Combined 25.8 8.8 22.0 20.2 3.4 7.6
Influent 194 11.8 46.9 15.9 1.1 8.0

07:00 Old 5.8 8.6 9.7 15.6 2.6 1.3 3,329
Effluent New 20.8 10.4 14.2 17.3 2.9 9.2
Combined 25.8 9.2 325 20.6 2.8 4.0
Influent 73.9 43.0 95.8 56.0 3.4 22.0

09:00 O1d 2.1 6.6 8.5 14.7 2.4 1.0 4,826
Effluent New 22.9 8.2 175 18.0 2.0 74
Combined 22.9 8.2 25.1 15.6 2.5 4.3
Influent 89.3 54.0 115.3 72.4 114 114

11:00 Old 1.8 7.8 22.6 14.1 1.7 0.4 5,703
Effluent New 15.3 9.2 9.0 18.1 2.4 0.6
Combined 18.0 7.4 71.3 15.8 1.9 2.3
Influent 66.7 42.5 99.1 394 4.35 19.0
O1d 4.6 8.6 15.6 16.3 3.14 1.0

A 4,561
verage Effluent New 16.4 10.1 175 17.8 3.11 35
Combined 23.3 8.7 32.8 18.3 2.88 4.8
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Fig. 3. BOD and T-N monitoring data of Wonju sewage treatment plan.
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