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Control of Runoff Pollution in Wanjia Lake Catchment in Wuhan

XIE Xiao-long, HU Xiao-bin, LIU Rui-qi, XIAO Dun-yu, WANG Zhen

(Wuhan Municipal Engineering Design and Research Institute Co. Ltd., Wuhan 430023, China)

Abstract:  Surface runoff pollution, as a typical non-point source, has become one of the
dominating external causes of black and odorous water and the key to pollution control now. In
combination with the comprehensive environment improvement project of Wanjia Lake in Wuhan, runoff
pollution control scheme is introduced based on the thorough background investigation. First-flush storage
and emergency treatment are adopted to control the point pollution. The mixed sewage in the dry season
and the first-flush runoff are stored in the storage tank, and lifted to the municipal sewage treatment
system by pump. In order to control the non-point pollution along the lake, shallow wetland plant belt and
ecological buffer zone are used for bioretention against pollutants, which could reduce the pollution load
discharged into the core lake. The comprehensive environment improvement project of Wanjiahu lake has
passed the inspection of local environmental protection department, and the water quality has gradually

moved from stable level V to level IV.
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Fig.1 Distribution of outlets and sampling points
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Tab.1 Test results of Wanjia Lake water quality

DO/ |COD,, /| COD/ | BODy/ | MW/ | MA/ | BA/ ZERIGERE| A28/ | TDS/ | BL:Z/ |ORP/|EM
i H pH
(mg-L™")|(mg-L™")[(mg+L™")|(mg+L™)|(mg- L") (mg-L™")|(mg- L") AL | (mg- L") [(mg- L) (wS+em™)| mV | /m
Frifi
. 3 10 30 6 0.1 1.5 6~9 20 000 0.5
(V&)
f%/IME| 0.5 4.04 24 4.3 0.17 2.4 1.88 | 8.5 <200 0.07 357 409 90 | 0.4
wAME| 104 114 53 7.1 2.02 16.2 11.6 | 9.6 1200 0.22 771 1027 601 | 0.6
SEHE] 7.36 8 37 5.63 0.96 9.8 6.99 |9.1 500 0.14 569 672 20510.45

2.2 miREH

WRYEPI R S IS A5 2R, J1 25 e 1 3t
764, Horp A rh RS IR A HE 23 4b , X R Y
IR TS W I RS L3R 2.0

J7 W)W 5 AR A HE 115 Y W HE G ey L
3, LAE Gl A HE D AT R 15K &R
1 955x10*m*/a, H 1 COD . TN . TP . 2 & 1 fif 43 5 Hy
1780.275.34.3.210 t/a.

*2 REHORBEZUMNER(ESF)
Tab.2 Continuous monitoring results of mixed discharge (dry season)

ZEAN H 9t (B i B 25 58 /(- d ') SEIAE/ | ARG 2/ | A AR v

G B | BB | IR | SBIOIR | BBTOR | BBANIR | BRI | B/AR | (m'ed) | (w’ed?) | (2%
PFKO1 0 0 0 5243 0 14 810 0 41793 3106 5113 138
PFKO02 19 331 0 0 0 9012 18 369 18 873 9425 9376 8734 93.2
PFKO09 8.27 8.18 8.11 6.24 7.31 7.44 6.57 7.52 7.45 0.7 10
PFK26 561 547 559 233 246 214 237 467 383 164 42.7
PFK28 2465 2 465 2465 1 800 1 800 2 465 2465 1 800 2215 344 15.5
PFK29 658 524 360 375 313 372 512 514 454 117 25.7

PFK30-32 | 4045 4512 3777 4020 3680 3938 4700 3891 4070 355 8.7
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%532 (Continued)

YR H ¥ & (R T A5 1) (m* - d ™) SR | B O 22/ | AR X R v
eIl R | BB TOR | SEEIR | BINK | SBOR | FNK | BRI | BAR | (’d) | (m'd?) | TRZE/%
PFK35 42.2 37.3 43.7 44.1 55.1 63.1 60.8 53.5 50 9.5 18.9
PFK36 138 123 71.9 132 132 290 290 204 173 81 46.8
PFK38 352 249 221 108 108 221 108 234 200 87 43.6
PFK39 20.9 34.5 1.73 26.4 26.4 8.64 8.64 20.6 18.5 11 60.2
PFK40 12.6 15 8.88 13 13 4.32 4.32 8.14 9.9 4.1 41.6
PFK45 94.5 87.9 61 123 168 95 59.4 101 98.7 35 352
PFK49 392 123 111 170 216 245 225 257 217 89 40.9
PFK60 37.9 37.9 41.4 37.9 423 39.7 38 39.1 39 1.7 4.4
PFK68 232 213 203 173 157 227 208 206.2 202 25 12.6
PFK69 74.2 71.6 86.4 70.4 67.3 109.1 172 117.2 96 36 37.5
H: A MEIEREE 48 h, FERR 4 hill—Ik .
#3 REHOSBHEAMAZ(RE)
Tab.3 Investigation of the pollution load of mixed discharge (dry season)
WiR | K&/ | coD/ TN/ TP/ AR Wik | K&/ | cop/ TN/ TP/ AR/
G5 |(m’-d™)| (mg-L™") | (mg-L") | (mg-L™") | (mg-L™") s |(m*d™")| (mg:L™") | (mg-L™") | (mg-L7") | (mg-L™")
PKO1 | 5530 78.2 19.6 2.64 13.5 PK45 98.7 108 29.2 2.18 25.4
PKO2 | 9376 137 25.1 2.29 20.1 PK47 1040 110.9 15.9 1.534 10.6
PK26 383 | 22~1376 | 12.7~133 | 0.92~10.6 | 9.96~121 | PK48 800 37.5 12.7 0.92 10.7
PK30- PK49 217 11.9 5.83 0.28 4.66
PK32 7367 286 123 108 996 PK52 125 15.9 3.77 0.104 2
PK34 | 1177 17.2 5.9 0.56 3.62 PK53 139 13 34 0.265 2.29
PK35 87 24.3 2 0.134 1.31 PK54 154 30.7 5.2 1.438 1.91
PK36 173 130 30.7 2.69 28.1 PK55 218 21.7 3.69 0.618 2.65
PK38 378 430 52.2 5.74 46.1 PK56 86 214 7.11 0.336 5.44
PK39 | 18.5 456 80.1 7.34 70.4 PK60 39.3 5.88 2.29 0.093 1.57
PK40 9.9 424 57 6.8 46.1 PK70 | 22944 91.2 8.22 1.68 6.08
2.3 HEIRTHE 10*,177. 43x10* m*/a; H I FUS IR K COD & 3143

HR A BT 2 A5 F- B RE °R B RE WA RN K 5 5
SO 7K v B DA BT K DX i 4 45 HE 0 R
K5 JE B KT Yt fof DL 3R 4
FLrf o A A B R K A T4 3R 106. 74
x4 HEBESTHEATFTRE

Tab.4 Investigation of non-point pollution load

2R 192, 21 ,150. 84 Va; PIHIFUS FAF K TN &34
SR 12. 816,12, 43 Vas WA FG B TP & 114351 0
0. 855.0. 444 t/a; W1 AN AT K & A AT R
8.55.6.209 t/a.

HF B [ REY | H YR/ K E/(10'm-a)|  CODAt-a™) TN/(t-a™") TP/(t-a™") HANt-a™)
mm w mm W] R | W | M | i | R | i | R | Wl | A

2~10 39.7 49 43 0 77.4 0 5.16 0 0.344 0 3.44 0
10~14.9 9.79 12.2 173 | 9.09 | 312 | 7.73 2.08 | 0.64 | 0.139 | 0.023 139 | 0318
14.9~17.6 4.27 16.2 755 | 774 | 13.6 | 658 | 0906 | 0.54 | 0.06 | 0.019 | 0.604 | 0.271
17.6~20.8 35 19.5 6.19 8.9 11.1 | 757 | 0743 | 0.62 | 0.05 | 0022 | 0495 | 0312
20.8~24.5 35 224 6.19 | 11.1 11.1 | 947 | 0743 | 078 | 0.05 | 0.028 | 0495 | 0.39
24.5~29.2 2.8 26.6 495 | 115 | 892 | 979 | 0594 | 0.81 0.04 | 0.029 | 0396 | 0.403
29.2~35.2 3 32 5.31 159 | 955 | 13.5 0.64 111 | 0.042 | 0.04 0.43 | 0.557
35.2~433 24 39.1 425 | 165 | 7.64 14 0.51 1.16 | 0.034 | 0.041 | 034 | 0578
>43.3 6.8 72.3 12 9.7 | 217 | 822 144 | 6.77 | 0.096 | 0242 | 0.96 3.38
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Tab.5 Reduction of major pollutants in Wanjia

Lake tea”
moH COD TN TP
A5 gy e 2 470.22 326.06 37.41
KIS 1027.27 49.96 3.90
H A H 1 442.96 276.10 33.51
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ik d1 000~1 800 mm K B HE 11 LA J2 Ak 2 d200~800
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Fig.2 Location of storage tanks
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Tab.6 Design influent and effluent quality for

emergency processing

i A CoD TP SS
HAKIK)F/ (mg- L) 240 3 150
H KK B/ (mg - L") 50 0.5 10

15 Y 22 R R % 79 84 93

AT, 0 393 76 7K B A 3RO 12 A AR AR
TREEDLIE (WY ) U G U8 TE PR R M R R
o G o B AR . NI KK B K B
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Tab.7 Comparison of super magnetic separation

and floatation activated carbon adsorption process

m H HRRE ) S SR TR E
He & KR % <82 <60
TREE RN AR B RESE |SF R AR SR
TR E A A VTR K | FRBR BRI AL
KA TGl GEAE | AROHE R R T e
5 b /(mxm) 14x22 18x22
— KA
- 500 580
Vb
AT #H/0T-m™) 0.06 0.092
B 9%/(JC +m™) 0.10 0.12
257528 /(0C  m™) 0.12 0.35
B Y2/
. 0.02 0.027
(JG-m™)
SR )
- 0.15 0.08
(JC-m™)
BATHA/
. 0.45 0.669
(t-m™)
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