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Study on the Performance of Constructed Wetland System for Sewage Treatment
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Abstract

Field experiment was performed from August 1996 to December 1999 to examine the
performance of constructed wetland system for wastewater treatment in rural area. The
constructed wetland system was installed in Konkuk University and the effluent from
septic tank of school building was used as an influent to the treatment basin. The
treatment basin was composed of sand bed with planted reed. From August 1996 to June
1998 the hydraulic loading rate was fixed with about 15.63cm/day and theoretical
detention time was 1.38 days, and from July 1998 to December 1999 the hydraulic loading
rate was about 6.25cm/day and theoretical detention time was 3.5 days.

It worked continuously even during winter time, and the sewage flowed without freezing
even when average daily air temperature was below -10°C. Average removal rate of BOD,
COD, and SS was about 70%,. T-P removal rate was about 50.8%, and T-N removal rate
was 23.9%. The reason for poor T-N removal might be due to high influent concentration
and short retention times. At the later years, BOD and COD removal rates were increased,
and SS and T-P removal rates did not change significantly, but T-N removal rates were
decreased.

The effluent of the wetland system often exceeded effluent water quality standards for
sewage treatment plant, therefore, further treatment would be required if the effluent need
to be discharged to the public water, Wetland system involves relatively large land area
and could be suitable for rural area. Therefore, utilization of reclaimed sewage for
agricultural purpose or subsequent land treatment is recommended as a ultimate disposal of
sewage in rural area.
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Fig. 1. Schematic plan and section of the constructed
wetland system

Table 1. Analytical methods used for constituents

Constituents Methods Remark
! SM(standard method) | Azide Modification
DO (dissolved axygen) 500 C Method
BOD (biochemical oxygen ;
demand) SM 5210-B 5-day BOD test
COD (chemical oxygen
ternand) SM 5220-B KeCr:0r used
SS (suspended solids) SM 2540-D
T-N (total nitrogen)
Organic nitrogen SM 4500-Ny-C i
NH-N SM 4500-NH;-D BUCHI 435¢} B-316
NO-N SM 4110-B Dionex DX-100
NOs-N SM 4110-B Dionex DX-100
HP8452A
T-P (total phosphorus) | SM 4500-P E Spectrophotometer
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Fig. 2. Water temperatures of the wetland system
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Fig. 3. pH of influent and effluent of the treatment
system
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Fig. 4. DO concentration of influent and effluent of
the wetland system
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the wetland system
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Fig. 8. T-P concentration of influent and effluent of
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7. SEA(T-N, total nitrogen)
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Table 2. Average concentration and removal rate of components for experiment period
Average concentration Average removal rate
2nd year 3rd year 4th year 2nd year 3rd year 4th year
Temp. Influent 18.7 21.8 224 R ) _
(C) Effluent 18.0 205 21.1
H Influent 7.8 78 7.7 ) ) )
P Effluent 70 71 72
DO Influent 0.2 0.1 0.2 ) ) )
(mg/L) Effluent 2.1 19 26
BOD Influent 136.0 123.3 1157 724 751 811
{(mg/L) Effluent 38.2 334 21.1
COD . 201, 6.
0 Influent 206.4 01.1 216.8 g0.1 678 70,0
(mg/L) Effluent 80.9 60.6 59.2
SS Influent 44.3 60.4 62.8 741 n3 729
(mg/L) Effluent 10.8 179 133
18.9 135 6.6
P Influent 8 3 ! 573 602 531
(mg/L) Effluent 74 5.7 74
- Influent 5.7 74 9.2
POCP 64.3 57.7 529
(mg/L) Effluent 27 33 43
. . 0.
TN Influent 98.4 105.3 1104 399 233 223
(mg/L) Effluent 55.5 83.4 84.0
TKN 97 1044 1100
Influent 4 ! 196 28.4 303
(mg/L) Effluent 447 78.0 76.2
-N 1 .3 5
Org Influent > 2 6 187 569 69.7
(mg/L) Effluent 25 45 1.7
NH3-N Influent 89.6 952 103.6
: 496 26.0 29.7
(mg/L) Effluent 422 735 745
NO,-N Influent 26 0.0 0.0
(mg/L) Effluent 2.1 0.1 0.1
NO;-N Influent 11 08 04
(mg/L) Effluent 8.7 5.3 7.7

(2nd year : '97.4~"97.11, 3rd year : '98.4~'09.4, 4th year : '99. 4~'09.11)
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