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Feasibility Study of Constructed Wetland for the Wastewater
Treatment in Rural Area
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Summary

Field experiment was performed from August 1996 to January 1998 to examine the
applicability of constructed wetland system for wastewater treatment in rural area. The pilot
plant was installed in Kon-Kuk University and the school building septic tank effluent was
used as an influent to the treatment basin. Hydraulic loading rate was about 0.16m?/m?-day
and theoretical detention time in the system was 1.38 days. The treatment basin was com-
posed of sand and reed. The influent DO concentration was low and many cases close to zero,
but effluent concentration was higher than the influent which implies that oxygen was sup-
plied naturally. The average concentration of influent BOD was 126mg/L, and with average
removal rate of 69% the average effluent concentration was 40mg/L which satisfied the ef-
fluent water quality standard for the system of interest. The average influent concentration
of COD was 201mg/L and average effluent concentration was 75mg/L with average removal
rate of 60%. The performance of BOD and COD tends to deteriorate in the low temperature,
and appropriate action needs to be taken during the cold winter time for stable operation. The
average influent concentration of SS was 50mg/L, and effluent was 11mg/L with average re-
moval rate of 76 % which satisfied the effluent water quality standard for the system of inter-
est. The results for the regulated components, BOD and SS, from the experiment showed that
constructed wetland system can meet the effluent water quality standards. The average influ-
ent concentration of total phosphorus was 25.6mg/L: and average effluent concentration was
7.8mg/L with average removal rate of 63%. Not like the performance of the above com-
ponents, average nitrogen removal rate was only 11.2% which is not satisfactory. Although,
nitrogen is not regulated at this moment, it can cause many environmental problems including
eutrophication. Therefore, nitrogen removal efficiency should be improved for actual applica-
tion. From the result of the field experiment, constructed wetland system was thought to be
an appropriate alternative for wastewater treatment in rural area.
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Table 1. Analytical methods used for constituents

Constituents Methods Remark
- difioat
DO(dissolved oxygen) |SM 4500-0 C Azide Modification
Method
BOD(biochemical -

(biochemica SM 52108 5-day BOD test
oxygen demand) KCr,07 used
COD(chemical

(chemical oxygen SM 5220-B
demand)

SS(suspended sohds)  [SM 2540-D
T-N(total nitrogen)
Organic nitrogen SM 4500
anic nitr
8 ¢ ‘Noors'c ..
SM 4500 BUCHI 4359} B-316
NH
3 "NH3—3
NO; SM 4110-B  |Dionex DX-100
NO; SM4110-B  |Dionex DX-100
T-P(total
SM 4500-P E Hp84s2A
phosphorus) Spectrophotometer
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ent of the treatment system
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Table 2. Nitrogen analysis of the treatment system

Date TKN(mg/L) NO,(mg/L) NO3(mg/L) TN(mg/L)

Influent | Effluent | Influent | Effluent | Influent | Effluent | Influent | Effluent

1996. 8. 21 105.0 61.6 35.6 14.5 16.7 43.9 1574 120.0
8. 22 101.2 69.0 0 15.1 48.5 48.5 116.9 132.6

8. 23 78.8 52.0 35.0 19.6 14.7 109.4 128.5 181.0

8. 24 103.1 60.2 0 14.5 16.2 112.4 119.3 187.1

9. 3 133.1 45.7 0 2.1 3.3 44.0 136.3 91.8

9. 137.2 44.8 0 2.3 3.2 40.4 140.4 87.5

9. 1414 57.5 3.1 2.2 9.0 68.8 153.5 128.5

9. 12 179.2 53.2 3.4 5.3 8.6 160.6 191.2 219.1

9. 16 184.8 88.2 0 3.6 4.2 14.1 189.0 105.8

1997. 3. 26 35.1 24.8 7.9 3.2 5.2 10.2 48.2 38.2
4. 29 152.6 21.8 28.2 27 174 8.9 198.2 334

5 6 178.4 61.2 37.2 12.2 14.3 214 229.9 94.8

5. 10 152.1 62.4 32.6 124 8.9 11.6 193.6 86.4

5. 12 135.3 62.4 26.7 15.9 11.4 214 173.4 99.7

5. 14 126.9 52.3 23.2 11.5 5.9 20.7 156.0 84.4

5. 16 88.8 60.8 214 7.9 15.2 19.7 125.4 88.4

7. 2 103.1 60.2 0 14.5 16.2 112.3 119.3 187.0

7. 11 54.8 215 8.0 3.8 1.3 26.9 64.1 - 52.2

7. 14 98.8 40.8 0 0 1.0 122.8 99.8 163.6

7. 21 117.6 45.6 0 2.2 1.0 72.9 118.6 120.7

8. 20 71.0 28.0 0 7.6 2.1 1154 73.1 151.0

8. 22 57.4 19.6 0 10.8 2.2 84.3 59.6 114.7

10. 29 70.0 39.2 0 0 1.7 17.0 71.8 86.2

11. 5 60.2 315 0 31.6 1.6 76.2 61.8 139.3

11. 10 140.0 78.4 0 9.1 1.8 26.1 141.8 113.6

11. 17 82.6 76.3 0 0 0 22.3 82.6 98.6

11. 19 | 1106 62.3 0 0 1.8 0 112.4 62.3

11. 28 62.0 61.6 0 0 1.8 0 64.8 61.6

12. 3 53.2 53.2 0 0 1’8 0 - 55.0 53.2

12, 11 97.2 914 0 0 1.8 0 99.0 91.4
1998. 1. 7 59.6 47.6 0 0 . 1.8 0 61.2 50.2
Average 105.L 52.7 8.5 7.2 6.7 47.2 120.7 i 107.2
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Table 3. Comparison of the results with litera-
ture values

Values | Test |Literature
Component results| values!?’
Hydraulic loading(cm/day) 15.6 6~ 8
Hydraulic retention time(days) 1.38 5~10
BOD Loading rate(kg/ha-day) | 196.9 | up to 300
Avg. removal rate(% ) 69 70~90
ss Loading rate(kg/ha-day) | 78.1 | yp to 150
Avg. removal rate( %) 76 over 70
N Loading rate(kg/ha-day) | 188.6 | up to 80
Avg. removal rate(%) 11 75~95%
TP Loading rate(kg/ha-day) 40 up to 28
Avg. removal rate( %) 63 30~50
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