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Abstract: In order to improve the water quality of Chaohu Lake, Shici River basin, a typical rural
watershed in Chaohu Lake basin, was selected as the research object. Based on the analysis of hydrology
and water pollution in the basin, a HSPF basin model was established to calculate its load and water
quality. The total maximum daily load (TMDL) of the Shici River basin was reduced according to the
principle of pollutant distribution, so as to meet the water quality standard of the assessment section.
Basing on the TMDL, suggestions on water quality management of rural watersheds were put forward. The
results showed that the water quality indicators COD, NH,—=N, and TP in the main stream of the Shici
River exceeded level Il in Environmental Quality Standards for Surface Water (GB 3838-2002). In

addition to clear discharge control, point pollution sources of the basin should also focus on scattered point
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sources that are difficult to collect in towns, while non-point sources should focus on the land uses of

town, village, industry and agriculture. According to the calculation, the allowable pollutant discharge of
COD, NH,-N and TP were 1 196.31 kg/d, 30.25 kg/d and 2.43 kg/d, respectively, for the water quality of

Shici River assessment section to meet the level Il standard stably. Meanwhile the zoning and stage

management mode from the perspective of time and space is proposed to achieve the stable water quality.

rural water environment;
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Fig.1 Geographical location and water system

distribution of Shici River basin
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Fig.2 Landuse division of Shici River basin
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Tab.1 Principles for setting up river monitoring
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Fig.3 Assessment section and monitoring point

distribution of Shici River
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Tab.2 Concentration range of water quality

indicators on sunny and rainy days at monitoring

points mg- L™

K | WSz coD NH,-N TP
H1 27~35 0.77~1.71 0.21~0.52
H2 30~38 0.56~0.99 0.23~0.43
5 H3 26~32 0.69~2.29 0.15~0.49
H4 24~31 0.61~2.77 0.21~0.33
H5 29~42 3.63~7.14 0.44~0.64
Ho6 24~32 0.67~1.99 0.18~0.47
H1 28~38 1.31~1.96 0.21~0.33
H2 27~37 0.59~1.20 0.15~0.26
o H3 27~38 0.70~2.44 0.15~0.26
IR H4 29~37 0.81~3.13 0.21~0.27
HS5 36~53 4.44~16.00 0.44~1.47
H6 23~31 0.54~0.96 0.18~0.26
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Tab.4 Monitoring results of non-point source

monitoring points

W | B CcoD/ NH,-N/ TP/
FAL | (mm-d™) | (mg-L7) (mg-L™") | (mg-L™")
- 19 204~850 | 14.00~23.3 [1.09~1.64
475 38~199 4.02~6.91 |0.51~0.63
19 15~18 0.40~0.53 {0.10~0.12
M2 475 20~30 0.29~0.46 {0.14~0.26
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Fig.5 Proportion of point source and non-point source load of different landuse in current pollutant load
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Tab.5 Current pollutant load of Shici River basin
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Tab.6 Annual average reduction and reduction rate

of pollutant load

COoD NH,-N TP
TUE |0 | W0 || R | R | R
(tra™) | /% | (t-a™t) % (t-a™) %
AR | 13.65 | 13.02 | 13.87 | 8129 | 0.80 | 73.54
eS| 367.01 | 54.11 | 0.00 | 0.00 142 | 72.52
it | 380.66 | 48.61 | 13.87 | 55.65 | 223 | 72.89
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Tab.7 Calculation results of TMDL value of each

water quality index kg-d™
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Fig.6 Status quo of water quality indicators and
simulation of concentration change after reduction in 2018-
2020
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Fig.7 Total amount control unit delimitation and key

control area identification
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Tab.8 Total amount control unit division and grading basis
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Tab.9 Comparison of contribution rate of TP load

reduction measures for different treatment objects
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Fig.8 Changes of TP load and concentration after the

implementation of measures at each stage
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