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Phosphate Capacity Control in Caofeidian

Coastal Area
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Abstract: A tidal flow and pollutant transport mathematical
model was first established and verified by the measured data.
Then,

conditions (spring, middle and neap tides in the flood season;

phosphate concentrations under six hydrological

and spring, middle and neap tides in the dry season) were
computed by this verified mathematical model, and the
comparisons were made between the computed phosphate
concentration at the boundary of the mixing zones and
corresponding water quality standards. At last, the allowed
discharge amount and cut rate of phosphate at outfalls were
calculated. The research results show that the phosphate
concentrations at the mixing zone boundaries of Douhe and
Shahe rivers exceed their allowed standard values in the dry
season, and the exceeding concentration occur in
Shuanglonghe mixing zone and reclamation area in the flood
season. The phosphate discharge amount from Douhe and

Shahe rivers in the dry season and Shuanglonghe in the flood
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season must be cut down.

Key words: Caofeidian; mathematical model; phosphate;

tidal current; mixing zone
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Fig.1 Tidal level verification of spring tide

in summer
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Fig.2 Tidal current verification of spring tide

in summer
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Fig.3 Position of verification points in pollutant

transport mathematical model
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Fig.4 Verification of phosphate concentration in 2007
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Fig.5 Phosphate concentration contours during a neap tide in the dry season(unit;mg . L.™!)
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Tab.1 Phosphate concentration at the boundary of the mixing zones under six typical hydrological conditions

mg. L1

N T N T A T N
ZF M HRME Muce HPEME Wnd P WwiE HRME Mgwe FRME maeE R e
BEF  0.03  0.023 0.007 0.025 0.005 0.027 0.003 0.054 -0.024 0.066 -0.036 0.071 -0.041
Y 0.03  0.019 0.011 0.023 0.007 0.025 0.005 0.068 -0.038 0.086 -0.056 0.097 -0.067
g 0.03  0.032  —0.002 0.034 -0.004 0.034 —0.004 0.029 0.001  0.028 0.002  0.029 0.001
HEM 0.03  0.018 0.012 0.018 0.012 0.017 0.013 0.012 0.018 0.012 0.018 0.011 0.019
WiW 0.03  0.017 0.013 0.017 0.013 0.017 0.013 0.011 0.019 0.011 0.019 0.011 0.019
:Ed%ﬁ?t 0.03 0.016 0.014 0.017 0.013 0.016 0.014 0.011 0.019 0.011 0.019 0.010 0.020
KM 0.03  0.011 0.019 0.011 0.019 0.010 0.020 0.009 0.021  0.009 0.021  0.009 0.021
T 0.03 0 0.009 0.021 0.010 0.020 0.009 0.021 0.005 0.025  0.006 0.024  0.006 0.024
FHHX 0.03  0.033 —0.003 0.033 —-0.003 0.034 —0.004 0.022 0.008  0.021 0.009 0.021 0.009
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Tab.2 Accepted discharge amount and cut rate
of phosphate at outfalls

Hs o SirHescE/ BURHERCR )/ REEDEE B/
2R (tea 1) (tea 1) (tea b)) %
BT 5.08 5.19 0.11 2.16
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