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Water Purification Characteristics of Sedimentation Basin for
Agricultural Water Quality Improvement

Kim Hyungjoong*, Kim Donghwan™*

A sedimentation basin for agricultural water quality improvement was researched to analyze the water quality purification
characteristics. The sedimentation basin constructed at the inlet of Gamdon reservoir in Muan-gun, Jeollanam-do was
selected as the research field of this study. The surface area of the sedimentation basin is 34,0007, volume is 122,000m’,
and hydraulic retention time is 0.3hr~7.3day. The average influent loading of SS was 156.6kg-SS/d, and the effluent loading
was 67.5kg-SS/d with the average removal rate of 56.9%. The average influent loadings of BOD and COD were
33.0kg-BOD/d and 60.3kg-COD/d respectively, and the effluent loadings were 26.4kg-BOD/d and 48.6kg-COD/d with
the average removal rate of 20.1% and 19.3% respectively. Therefore, the results of this study show that a sedimentation
basin can purify SS and organic matters. The average influent loadings of T-N and T-P were 28.7kg-TN/d and
2.97kg-TP/d respectively, and the effluent loadings were 16.3kg-TN/d and 1.41kg-TP/d with the average removal rate
of 43.0% and 52.6% respectively. In conclusion, the overall results of this study show that a sedimentation basin is
a feasible alternative to purify organic matters and nutrients.
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Fig. 1. Photo of the Sedimentation Basin.
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Table 1. Water Quality of Influent and Effluent.
Classification Average Minimum Maximum Star‘ld?rd
Deviation
Temp., Influent 16.3 11.8 27.2 5.5
(C) Effluent 19.6 141 30.1 5.7
oH Influent 7.4 7.1 7.8 0.3
Effluent 8.3 7.4 9.0 0.5
EC Influent 202.2 145.0 251.0 35.3
(uS/cm) Effluent 173.6 153.0 203.0 16.9
DO Influent 8.3 55 9.4 1.2
(mg/L) Effluent 8.9 1.2 12.6 3.0
SS Influent 31.2 1.2 96.8 28.9
(mg/L) Effluent 11.7 2.0 29.3 9.4
BOD Influent 7.5 0.1 16.1 4.8
(mg/L) Effluent 6.3 0.8 10.2 3.6
COD Influent 12.7 4.2 24.8 6.0
(mg/L) Effluent 9.6 5.2 15.3 3.2
T-N Influent 6.6 4.6 7.7 1.0
(mg/L) Effluent 3.0 1.6 5.6 1.4
T-P Influent 0.65 0.29 1.53 0.36
(mg/L) Effluent 0.23 0.03 0.95 0.27
Chl-a Influent 16.3 0.3 42.0 12.3
(mg/m’) Effluent 32.8 13.8 63.4 15.9
Table 2. Results of Normality Test by Shapiro-Wilk of Influent and Effluent.
Classification SS BOD COD T-N T-P Chl—a
Concentration Influent 0,112 0.500 0,474  0.176 0.150 0.635
Effluent 0,031 0,084 0.285 0,051  0.001 0.271
prvalue Influent 0,001 0,001 0,000 0,009 0,074 0.147
Loading
Effluent 0,000 0,054 0,001 0.001  0.000 0.000

*95% of confidence level
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Table 3. Results of T-Test and Wilcoxon Test of Influent and Effluent.

Classification SS BOD COD T-N T-P Chl—a

| Concentration 0.026 0.545 0,143 0.000 0.021 0.013
—value

P Loading 0,033 0,722 0,091 0.003 0.033 0,131

* 95% of confidence level

Table 4. Pollution Loadings of Influent and Effluent.

e L. . . Removal Rate
Classification Average Minimum Maximum

(%)

SS Influent 156.6 3.4 694.7
56.9

(kg/d) Effluent 67.5 2.0 386.3

BOD Influent 33.0 0.1 146.9
20.1

(kg/d) Effluent 26.4 0.9 71.3
COD Influent 60.3 5.1 265.0 03

(kg/d) Effluent 48.6 2.3 201.7 ‘

T—N Influent 28.7 2.4 94.8
43.0

(kg/d) Effluent 16.3 0.8 68.7

T-P Influent 2.97 0.21 8.95
52.6

(kg/d) Effluent 1.41 0.01 7.26

Chl—a Influent 64.1 1.7 189.1

-175.1
(g/d) Effluent 176.4 7.2 835.8
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Fig. 3. Variations of Chl-a, T-N, and T-P Loadings.
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