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A model for the optimal design of a wastewater treatment system for constructed
wetlands

LIU Han-hu ZHANG Hong-zhen BAI Xiang-yu
School of Environmental Science and Spatial Informatics ~ China University of Mining and Technology — Xuzhou 221008
China

Abstract Considering the uncertain water quality and quantity of inflow to a sewage treatment plant and the variation
interval of inflow water quantity TSS BODs TN and TP an optimal wastewater treatment system for constructed
wetlands was developed based on first-order kinetics. The constraint conditions of the model are effluent standards for
TSS BODs TN and TP. The objective function of the model is minimum cost and the decision-making goals are the
area of the primary sedimentation tank and the constructed wetland bed SFCW or SSFCW . Uncertainties in the system
are considered. A case study shows that the model has high applicability.
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BODs / TSS / ™ / ™ /
Q/ mt d”! : f1 ? -1 P -1 P -1
mg L mg L mg L mg L
2 10027 242 302 33.7 1.30
4 12500 150 243 25.8 1.15
6 13021 93 210 28.2 1.20
8 15375 65 106 19.3 1.05
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7
8
8 mg/L
o BODs o TSS o TN o TP
30 20 20 1.0
9 10
9 m?
A, A, A, A,
139 842 50135 253378 256 1274 21832 168369
10
[ q/ Cy/ 0/ q/ Cy/
mh™! m 47! ca ! mh! em 47! ca!
0.5 3.0 220 0.53.0 0.5 10
0.76 3.0 620 458 0.51.63 0.512.56 70233
7

38 -

1 DIEDERIK P L PETER A V NIELS D P. Model-based design

of horizontal subsurface flow constructed treatment wetlands A

review J . Water Research 2004 38 2 1484-1493.
2
M . 1997 91-114.
3
rJ.
2000 27 4 94-100.
4 . M .4
2000 77-93.
5 J

2003 24 12 63-67.
6 ROBERT H K. Overview Surface flow constructed wetlands
J . Wat Sei 1995 32 3 1-12.
7 . M .
1991 225-250.
8 TANNER C C CLAYTON J S UPSDELL M P. Effect of
loading rate and planting on treatment of dairy farm wastewater

in constructed wetlands—II. Removal of nitrogen and

phosphorus J . Water Research 1995 29 1 27-34.

9 REED S C BROWN D. Subsurface flow wetlands—A
performance evaluation J . Water Environ Res 1995 67 2
244-248.

10 KADLEC R H KNIGHT R L. Treatment wetlands M . Boca
Raton FL CRC Press 1996 893.

11

J. 2002 19 3 9-11.

12 UBER J G PFETTER J T BRILL E D et al. Optimal design
for wastewater treatment | general approach J . Journal of
the Environmental Engineering Division 1991 117 4  425-
437.

mJ.
2000 S1 - 77-82.
14
D . 2004.

2007-01-29





