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Fig.1 Waste and storm water outlets to Beitaizi Lake
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Tab.1 Pollution loads to Beitaizi Lake prior to the

water quality improvement project

B ] COD/ TN/ TP/
15 Y IR

teal teal teal

SRS Y 55.39 19.28 1.26

[N/ 191.75 11.67 1.04

NG e 56.94 7.59 0.95

&it 304.08 38.55 3.25
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Tab.2 Water environment capacity and pollutant

reduction targets for Beitaizi Lake
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Fig.2 Flow chart for the comprehensive treatment
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Tab.3 Pollution load reduction targets for the source control phase of the project
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Tab.4  Pollution load reduction targets for the ecological restoration phase of the project
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Tab.5 Pollutant reduction targets for the comprehensive

water quality improvement project
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Tab.6 Feasibility analysis of treatment objectives
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Fig.3 Sampling sites in Beitaizi Lake
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Fig.4 Temporal variation of water quality in Beitaizi Lake
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Comprehensive Treatment of Eutrophic Urban Lakes: A Case Study of Wuhan Beitaizi Lake
WANG Shang-peng, GUO Yan-min, WAN Ji, ZHOU Chao-qun, OU Ya-fei

(Wuhan Zhongke Hydrobiological Environment Engineering Co. Ltd, Wuhan 430074,P.R.China)

Abstract: Beitaizi Lake is located in Wuhan City of Hubei Province, with a water catchment area of
3.72 km?®, a shoreline of 5 km and the average water depth of 1.8 m. According to water quality monitoring
results, the water quality of Beitaizi LLake was generally inferior to class V during 2012 —2017 and is a typi-
cal eutrophication urban lake. To improve water quality, a comprehensive treatment project was conducted
in Taizihu Lake from March 2018 to February 2019, with the treatment target of meeting the class IV
standard (GB 3838 —2002) for three consecutive months. The project integrated a series of key technolo-
gies, including sewage system renovation, construction of a rainwater storage tank and bioswales, contam-
inated sediment dredging, construction a bypass artificial wetland. The result was a comprehensive system
that incorporated ‘pollution source control, aquatic ecosystem restoration and water body improvement’ to
effectively remediate urban lake eutrophication. The TN, TP and COD were monitored at five monitoring
points before (February 2018), during (March 2018 — February 2019) and after (March — August 2019) the
project was completed. In February 2018, the concentrations of TN, TP and COD in February 2018 were,
respectively, 3.39, 0.66, and 41.35 mg/L. During the period of pollution abatement and ecological restora-
tion (March — May), there was little improvement in water quality. However, as operation of the restora-
tion project stabilized (June — October), the concentrations of TN, TP and COD decreased to 1.57, 0.36
and 32.03 mg/L and, after the artificial wetland was operational (November 2018 — February 2019), the
respective concentrations decreased continuously to 1.12, 0.15 and 21.19 mg/L. As expected with ecologi-
cally based treatment processes, water purification efficiency was affected by water temperature. From
March to August 2019, TN, TP and COD decreased to 0.57, 0.06 and 17.31mg/L (reductions of 83.18%,
90.91% and 58.14% , compared with those in February 2018). From June to August 2019, COD, TN, and
TP concentrations met the standard for surface water class IV (GB 3838 — 2002) and the lake treatment
goal was achieved. While the project was successful, we recommend the addition of eco-environmental wa-
ter purifiers to improve water transparency and promote the rapid growth and reproduction of submerged
plants.

Key words: urban lake; eutrophication; comprehensive treatment; Beitaizi Lake



