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Process Design of Multi-stage Water Purification System in Yuxi Chushuikou
Ecological Park
LI Liang', LIU Long-zhi', WU Hao’, WANG Jiu-zhen', MA Jing', DU Chao’
(1. North China Municipal Engineering Design & Research Institute Co. Ltd., Tianjin 300381, China;
2. Wadi Engineering Design Consulting < Betjing > Co. Lid., Bejjing 100022, China)
Abstract; Chushuikou Ecological Park is a key project of sponge city construction in Yuxi City,
which has the characteristics of a typical plateau with stepped slope. Before reconstruction, the park, as
a natural spongy body, failed to perform the regulation, storage and purification function of green space,
and the water quality could not meet surface water level V standard. In the process of reconstruction,
stepped topography was used and hydrological characteristics were followed, and a gravity flow water
purification system of “ multi-effect clarification pretreatment, integrated subsurface flow constructed
wetland and water ecosystem” was constructed in different levels. The water sponge with smooth access
was formed, and the total annual runoff control rate reached 93% . The whole purification system had a
good nitrogen and phosphorus removal performance. The main indicators of the park water body were
stable and better than the surface water level IV standard. NH; — N was less than 0. 1 mg/L, and TP was
less than 0.05 mg/L.

Key words; sponge city; plateau with stepped slope; integrated vertical-flow constructed
wetland(IVCW) ;  water ecosystem
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Fig.1 Water system of Yuhu area
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Tab.1 Water system information
o H HERY m? KR/ m | KIE E R/ m
P R A1 17 000 0.6 1674.14
i = K A 8 590 1.2 1 664.56
155 i 12 553 1.0 1 636.21
A1 B i) 6 650 1.5 1634.85
i 129 602 1.2 1 629.50
Bt 174 395
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Tab.2 Influent quality in dry season and rainy season
mg * L'
NH, - N
1.02
0.98

COD
32.6
39.1

TSS
51.5
49.0

HRURF: st 1]
2016 4£ 11 H 4 H
2016 4611 F 16 H
201747 2 H |42.267.2(3.61| 1.18 |0.61
2017 4E7 4 H |35.4(50.2(3.68| 2.42 |0.54

WK COD TN TP %5 3= 5K #5451 45
TV, MHEREZ, WEKRK 2, 3% 0 W
e FBFEK XIS, B R—f, B
RGNS o
2.2 #iZB#r

FKALFE H B 2P E SR K10 000 m*/d, H
R B HLERIK IV AR . A Hb AR AL BE B Ar (BRI
IR A FAR) < AEAR TR B R 2R 90% |, X R
TR 29. 6 mm;SS HlJl 35 2] 65%
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FIHA X AL 90. 2 hm®, 4k R 42. 7% , K
1% 30.6% . X F W A X N K &b 1738 H -4 5
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TN
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0.41
0.32
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Tab.3 Water balance calculation

HiH E%m E%ﬁ Eﬁ@ Eﬁﬁi Eﬁ%@ Hiﬁ% H*%fA 55%3 ﬁﬁ% Hﬁ%

H/mm H/mm H/m Ki/m’ | KE/m' | RE/m’ | BE/m’ | RE/m H/m H/m
1A 16.8 99.9 12 669 28 427 25 000 83 453 57 160 194 040 181 370 6 046
2 H 17.5 126.7 11 307 26 717 25 000 84 525 57 160 193 402 182 095 6 070
3 H 18.5 186.4 11 953 39 306 25 000 86 913 57 160 208 379 196 426 6 548
4 A 35.5 215.9 22 937 45 527 24 000 88 093 57 160 214 780 191 842 6 395
5H 90.8 203.4 58 668 42 891 20 000 87 593 57 160 207 644 148 976 4 966
6 H 143.5 145.0 92 719 30 576 16 000 85 257 57 160 188 993 96 275 3209
7 H 181.7 128.2 117 401 27 033 15 000 84 585 57 160 183 779 66 378 2213
8 H 173.5 133.0 112 102 28 046 15 000 84 777 57 160 184 983 72 880 2 429
9 H 97.0 115.2 62 674 24 292 20 000 84 065 57 160 185 517 122 843 4 095
10 A 74.9 107.1 48 395 22 584 22 000 83 741 57 160 185 485 137 091 4 570
11 H 44.5 84.6 28 752 17 840 24 000 82 841 57 160 181 841 153 088 5103
12 A 14.9 79.5 9 627 16 764 25 000 82 637 57 160 181 561 171 934 5 731
LB | 909.1 1624.9 589 204 350 003 256 000 |1 018480 | 685925 [2310404 |1 721198 | 57 375
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Fig.3  Current process flow chart
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Fig.4  Process flow chart of reconstruction
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Fig.5 Detail drawing of bioretention facility
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Fig.6  Real scene of bioretention facility
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Fig.7 Process flow chart of multi-effect clarification system
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Fig.8 Plane layout of IVCW
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Fig.9  Profile of IVCW
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Fig. 10 Profile of wetland filler
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Fig. 11 Real scene of IVCW
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Tab.4 Monitoring data of water quality

TSS/ COD/ TN/ NH, - N/ TP/ Chl - &/
Iﬁﬁ -1 -1 -1 -1 -1 -1
(mg-L7) (mg-L7") (mg - L) (mg-L7) (mg-L7) (pg-L7)
AT JRK 34 ~61 32 ~47 4.33 ~5.69 1.53~2.30 0.37 ~0.43 7 ~19
THAL P H 7K 14 ~19 24 ~29 4.07 ~5.21 1.21 ~1.64 0.17 ~0.23 3~6
T K 5~8 16 ~ 19 2.73 ~3.62 0.09 ~0.84 0.04 ~0.05 2-~3
H W iE K 0~4 12 ~17 1.69 ~2.10 0.08 ~0.51 0.02 ~0.04
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Fig. 12 Engineering real scene of biological pond
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T A AOK R E A T 1L IV 20K, TP $5 51K
F0.05 mg/L, ik i A 0.26 Jo/m’, % TR H
AL AR K EER BT A AL HE T AR S
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