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Design of Water Purification Project of Xiaoyi River Estuary Wetland in

Xiongan New Area
SONG Kai-yu', ZHANG Su-can', WEI Jun', CHEN Fen-fei', YANG Tang-wu’
(1. PowerChina Huadong Engineering Corporation Limited, Hangzhou 311122, China; 2. Nanjing
University Ecological Research Institute of Changshu, Changshu 215501, China)
Abstract; Xiaoyi River in Xiongan New Area is one of the eight rivers flowing into Baiyang Lake.
In order to purify water in Xiaoyi River, the river estuary constructed wetland project was constructed
the treatment capacity of which was 20 x 10* m’/d. The treatment process was combined by *pre-
precipitation ecological pond + subsurface wetland + surface wetland + submerged plant pond 7, the
project would become the second largest horizontal subsurface wetland in China. Prediction based on
design specification and engineering experience, if the wetland inflow could meet the class IV standard of
Environmental Quality Standards for Surface Water ( GB 3838 —2002) , total phosphorus(TP) removal
would be required not lower than 30% in winter; if the inflow could meet the class V standard, the
effluent should meet the class [V standard; if the inflow quality is worse than the class V standard, TP
removal should be above 30% in winter, and the other major over-standard pollutants removal ought to be
more than 20% . The area of this project was 1.98 km”, the construction cost of this project was 2 150
yuan/m’, and the operation cost was 0. 098 yuan/m’.
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Fig. 1  Surrounding condition of the project
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Tab.1 Monthly inflow statistics of Xiaoyi River channel 10*m® - d™!

AT

i H

1 H 2 H 3 H 4 H 5H 6 H 7H 8 H 9H |10H |11 H |12 H
15K FIEIK 21.1 | 21.1 | 21.1 | 21.1 | 21.1 | 21.1 | 21.1 | 21.1 | 21.1 | 21.1 | 21.1 | 21.1
RIRAE T 1.2 2.1 1.7 2.3 1.1 2.4 | 11.0 | 21.9 5.6 3.3 3.0 2.7
T B 20.7 | 21.5 | 21.0 | 21.2 | 19.9 | 21.2 | 29.9 | 40.9 | 24.7 | 22.6 | 22.4 | 22.2
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Tab.2 Design influent and effluent quality

mg - L'

W H COD |NH, -N| TN | TP
Ptk KoK 5 57.6 1.5 3.1 10.54
QeI KKEE | 40.3 1.05 | 2.2 |0.32
A Z T KK B 46.0 1.2 | 2.5 [0.38
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Fig.3 Wetland process flow
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Fig.4  General layout of the wetland
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Fig. 6  Typical section of the ecological pond
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Fig.8 Typical section of the subsurface wetland
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Fig.9 Typical section of the multistage surface wetland
2.4.6  JUKAEYIE
DUKTEYIIE T 2R B BT S K s i1
LN ATOKAE Y R 3, I ECSE KA ) 7 /KAl
Yy, BE ] LIRS A W) A e aT i e e i ko )
W, S — B AR S B, D 28 KoK A B )
SRR S, S E iR SR Y 2R . UK I
BB 15.3 hm® G EUKIEN 1.5 m, GREBC
22.95 x 10" m* /K 4= B ) 1,15 d, 7K Iy 67 fif
HF1.30 m*/(m® - d),
TUKFE Yy I R 7 1 DL &T 10, A= 785 5 i 7R i
TR R
B4 "
it HEK ALYy B L > S U]

o K (1 630 — 00 A Uk
%‘gﬁ%gi’ o e~

b oW R

E 10 TikEY R ERE
Fig. 10  Typical section of the submerged plant pond
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Fig. 12 Design of the water distribution system
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Tab.3 Design of acquatic animals
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Tab.4  Analysis of pollutants removal rate of each unit in

winter under the first condition

W A COD |NH, —-N| TN | TP
VKKK B/ (mg - L™') | 30 1.5 1.5 ] 0.3
FRR % 5 2 |25 5
BE
& HAOKIY - og so| 147 | 1.46 | 0.20
(mg-L7)
N 10 6 1 |25
AL
I AR os s 1 ag | 1,45 | 0.28
(mg-+ L)
EWE/%  |27.5] 15 | 20 | 20
ﬁit»‘\lq
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Tab.5 Analysis of pollutants removal rate of each unit in

winter under the second condition

W A COD [NH, —N| TN | TP
VKK KB/ (mg - L™') | 40 2 2.5 | 0.4
LR/ % 5 > |25 s
AYE
ESR KA g 00| 1.96 | 2.44 | 0.38
(mg-L7)
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= §
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ik HAOK T
T - 22.61| 1.50 |1.77 |0.25
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Tab.6  Analysis of pollutants removal rate of each unit in

winter under the third condition

T COD |[NH, -N| TN | TP
PR KK/ (mg - L7') | 57.6 | 1.5 [3.31|0.54
o/ % 5 > |25 s
AYE
EEH HATKIY sy 0l 147 |3.23 | 0.51
(mg- L)
LR/ % 10 6 1| 2.5
AUk
LI KA 149 25| 138 | 3.19 | 0.50
(mg- L)
£B/%  |27.5] 15 | 20 | 20
b s o )
A HUIOKBY s 20! 117 | 2056 | 0.40
(mg- L)
LR/ % 6 3 6 | 12
\‘i{»‘\l:li
RIS KT s o) 11 | 2040 | 0,35
(mg- L)
- SR % 3| 1.5 |25 3
UL
v | AR s6l 12 (2034 | 0.34
(mg- L)
BEBRR/ % 43.48| 25.19 [29.23|36.75
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