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Abstract: The study of pollution loading and water environmental capacity is one of the key issues in water environment,
water resources management and allocation in watershed. A comprehensive analysis of water pollution loading and
environment capacity was conducted in this paper by taking a case study of Taiping Lake Basin, Anhui Province, China.
Based on monitoring and statistic data as well as discharge coefficient method, different sources of water pollution were
analyzed. Three models, including simplified one-dimension model, Vollen welder model and Dillion model, were used to
estimate water environmental capacity of Taiping Lake and other major rivers. Results indicated that 3863.75tons of COD,
410.24tons of NH3-N and 51.63tons of TP was discharged into Taiping Lake in 2011. Water pollution was mainly
contributed by urban and rural domestic sewage, accounting for about 60%. Machuan River and Puxi River were more
seriously polluted than other rivers in Taiping Lake Basin. The spatial analysis of pollutant discharge suggested that
developed regions had relatively higher pollution loading. While Taiping Lake still has large pollutant carrying capacity
according to the current water quality management target, the discharge of NH3-N and TP in Puxi River, Yangxi River and
Shuxi River were nearly reach the limit. Therefore, the total quantity control of pollutants should be taken in the future.
Key words: pollution loading; pollution sources; environmental capacity; Taiping Lake Basin
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Fig.1 Location and water system of the study area
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Table I Hydrologic parameters of main rivers in Taiping
Lake Basin
- Ik AR FORIS %5357‘15]% ‘iﬂD%/”fFT‘
(km?) (km)  ifiRk(Z m’) Bittm's)
IR 207.70 34.50 0.19 4.83
[EIIRG 690.0 78.0 0.64 18.19
FIZ 205.90 44.9 0.19 6.10
FTE] 315.80 43.82 0.25 9.36
VIR 590.10 36.90 0.38 17.30
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Table 2 Discharge coefficients and loss rates in Taiping Lake Basin

TR R HL

TR INTES
COD NH;-N TP
WAEERY [gN-d)] 77.000 7.870 0.790 0.800
RFAEF" [N 54.000 7.400 0.660 0.700
FEH [¢/Ckd)] 34.930 3.920 0.470 0.600
B2 [ke/(TH-a)]
A JKH 10.000 0.223 0.075 0.150
B i 10.000 0.072 0.031 0.150
C [ Hth 10.000 0.064 0.059 0.150
iz 4vee
A fERE [/ RA-d)]
a SRR 37.100 5.100 0.600 0.800
bR REKIR 35.000 3.100 0.470 0.800
B MK [o/ (B AL-d)]
a SRR 98.000 1.350 0.340 0.800
bR RER 193.000 1.600 0.580 0.800
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Table 3 The amount of pollutants for different sources in

Taiping Lake Basin (t/a)

Vo V54
COD NH;-N TP
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i 95
RS AT TG G 1190.10 163.09 14.55
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Fig.2 Proportions of pollution loading for different

sources in Taiping Lake Basin
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different sources
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Spatial distribution of pollutant discharge intensity in different regions
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Table 4 Water environmental capacity of main rivers in

Taiping Lake Basin
- —_— Hhis  rYeHcE ARl
(t/a) (t/a) (%)

TS COoD 1833.50 998.41 54.45
NH;-N 104.42 104.11 99.71
TP 20.37 10.59 51.99

JR ] COD 6904.24 1246.39 18.05
NH;-N 390.73 134.51 34.42

TP 74.68 17.04 22.81
iSEAl) COoD 1504.51 432.38 28.74
NH;-N 50.40 49.41 98.05

TP 9.82 6.02 61.25

FTEIT COoD 1438.39 332.22 23.1
NH;-N 52.74 38.5 73.01

TP 10.01 527 52.62

TR COD 4897.69 122.43 2.50
NH;-N 175.89 1435 8.16

TP 33.75 1.85 5.48
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Table 5 The amount of water environmental capacity in
Taiping Lake Basin
15 YRR COD NH;-N TP
BRI (t/a) 1483856 3125.33 133.73
V5 Qe HE I (tVa) 3863.75 410.24 51.63
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