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Analysis of Efficiency of Artificial Wetland for
Waste Water Treatment Past Six Year Operation
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ABSTRACT

For waste water treatment, artificial wetland was constructed in 1998. The size of artificial wetland
is 20m x 200m, with sand and gravel as media and Phragmites japonica was implanted. The removal
rate of BOD, TN, and TP were 86%, 33% and 25% from June 2004 to November 2005 respectively,
while those were 88%, 38% and 55% in 1999. Organic materials and nitrogen compounds are still
effectively removed, after 6 years of construction, but the removal efficiency of phosphorus compounds
is reduced. So for sustaining of artificial wetland as waste water treatment system, the removal

efficiency of phosphorus compounds must be elevated.
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Table 1. Design parameters of artificial wetland installed
at army base for wastewater treatment System
(3, 1998).

System type Subsurface flow

Surface Area(m’) 70.0m x 21.0m
Depth(m) 0.6
Q(m’/day) 150

Retention time(day) 2~3

Septic tank Volume

Pretreatment
control tank

Substate material Gravel + Sand

Vegetation Phragmites japonica
Cell Number 30
Type ROOT type
BLOWER | Size | 100A x 5.5KW x 6.31m’/min x 0.kgf/cm’
No. 2 set(l set spare)
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Table 2. The variation of water quality parameters in

artificial wetland system at army bases.

3. E7=A

H(Standard Methods)oll ™e} #2131 THAPHA, . Temp. Cond
Date Site . pH
(€) (msfcm)
Input - - -
Jun. 25. 2004
Input Output | 21.6 7.6 0.76
Input 21.0 7.0 0.93
Sep. 17. 2004
Output | 19.0 72 0.65
Input 17.9 72 0.73
Oct. 18. 2005
Output | 15.7 7.1 0.43
Input 13.6 6.3 0.58
Nov. 29. 2005
Output 52 73 0.39
¥
utput I t - - -
o Jan. 18. 1999 |—Po
Figure 1. Sampling site of artificial wetland installed at Output | 14 | 7.65 | 044
army base for wastewater treatment system. Feb. 25. 1999 Input 13.7 7.17 0.90
T Output | 1.1 6.94 | 0.61
Input | 138 | 810 | -
Apr. 05. 1999 5 v
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S <ol H7|93f SPSS 12.05 o] &3t AE & Tul. 23. 1999 Input 21.0 6.73 0.90
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Table 3. The mean concentrations of BOD, TN and TP at
input and outflow in artificial wetland system
from June 2004 to November 2005.

BOD | TN )
DATE Site
(mg 044)| (mg N/ £) | (mg P/ )
Input 1412 - -
Jun. 25. 2004
u Output | 108 - -
Input 119.6 - -
Sep. 17. 2004 Output 21 - i
Input | 1769 31 08
Apr 11200570 o | 437 27 07
Input | 1073 92 13
Aug, 05. 2
ug. 03. 200570 o | 62 13 03
Input 175.9 25.1 7.0
18,2
Oct. 18200570 out | 358 | 163 56
Input | 187.1 | 274 6.9
.29, 2
Nov. 29. 200570 out | 69 | 228 54
Averace Input 161.8 16.2 4.0
& [Ouput | 231 | 108 30
Removal rate 85.7 334 24.7

Table 4. The mean concentrations of BOD, TN and TP at
input and outflow in artificial wetland system

from JANUARY to JULY in 1999(2}&1 %], 2001).
BOD ™ TP
DATE | Site
(mg Oy £)|(mg N/ Z) |(mg P/ 2)

Input | 1280 65.8 48

Jan. 18. 1999
an Output | 213 470 19
Input | 153.0 89.0 80

Feb. 25. 1999
¢ Output| 184 82.7 35
Tput | 1343 | 1310 94

Apr. 05. 1999
Pr Output | 17.9 540 15
Tnput | 1144 | 1069 | 10.0

May. 21. 1999
2y Output| 189 68.6 24
Tnput | 1886 455 57
Tun. 24 199 G put | 167 472 43
Input | 2314 65.8 35

123 1

Jol. 23 199 St | 153 | 3301 25
Ao |_mut | 1583 840 69
8 [Ouput| 181 5502 | 27
Removal rate 87.7 36.7 55.0
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Table 5. The T-test Results of BOD, TN and TP(between
1999 data and 2005data).

Mean SD t P
BOD(1999)| 87.7 4.0
0.34 0.748
BOD(2004)| 86.3 9.0
TN(1999) 326 213
0.143 0.895
TN(2004) 284 44.5
TP(1999) 69.3 133
1.923 0.149

TP(2004) | 317 30.4
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