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Effect of Dredging Depth and Light on Nitrogen and Phosphorus Release from the Surface Sediment of Haihe

River

WU Min, WANG Wen, HUANG Sui-liang

(Numerical Simulation Group for Water Environment, Tianjin Key Laboratory of Environmental Remediation and Pollution Control, Key Lab—
oratory of Pollution Processes and Environmental Criteria of Ministry of Education, College of Environmental Science and Engineering,
Nankai University, Tianjin 300071, China )

Abstract: Fully mixed Haihe surface sediments and tap water were used to conduct the indoor static nutrient(mainly ammonia and total phos—
phorus) release experiment, and to evaluate the effect of dredging depth and light on the release process. During the whole running period
(from July 20th 2007 to January 8th 2008 ), regardless of the light or dark conditions, completely dredging of sediment could significantly re—
duce the average water column total phosphorus concentration from 0.27~0.41 mg-L™" to 0.02~0.03 mg - L' when compare to that without
dredging (P<0.05). However, insignificant effect of dredging depth on ammonia was observed. Moreover, light resulted in 0.05 mg-L™ and
0.26 mg- L™ decrease of average phosphorus concentrations in the partly and completely dredging rigs while negligible impact of light on am—
monia release was noticed. In addition to above nutrient variables, results of other water quality parameters such as pH, electronic conductiv—
ity(EC) and water temperature measurements indicated that water temperature and EC were 0.3 °C and 20 pS higher in the experimental rigs
under light conditions than those under dark conditions, but no obvious effect of light on pH values was recorded. In despite of light or dark,
EC was increased with decreasing dredging depth while pH values was weak linked with the sediment dredging depth.

Keywords: Haihe River; surface sediment; nitrogen; phosphorus; impacting factors
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Figure 1 Experimental rigs
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Figure 2 Effects of dredging depth on the concentration of ammonia in the overlying water
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Figure 3 Effects of dredging depth on the concentration of total phosphorus in the overlying water
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Table 1 Results of Duncan multiply comparison for ammonia and total phosphorus at different dredging depth(mg-L.")
Y HE IO
SEATHIR TRITEIR ARBLR SEABRIR HRIT LR RBLR
NH,-N 0.48+0.27 0.55+0.51 0.66+0.66 0.44+0.31 0.53+0.51 0.64+0.63
TP 0.02+0.01* 0.20£0.05" 0.27+0.07° 0.03+0.02* 0.21+0.04" 0.41+0.27°
:P<0.05, ANA) FhR R Romfife 5 2 5, T,
% 2 Duncan ZELLERL BRI SEBAAIFM (mg- L)
Table 2 Results of Duncan multiply comparison for ammonia release with or without light(mg- L")
il SRR FRIMELR RERIR
IR HEG JEHR i IR G
0~40 d 0.68+0.23 0.66+0.27 0.69+0.66 0.72+0.67 0.87+0.79 0.84+0.80
40~120 d 0.28+0.09 0.27+0.09 0.30+0.12* 0.37+0.09" 0.32+0.14* 0.39+0.12"
120~170 d 0.22+0.05 0.23+0.07 0.45£0.08" 0.33+0.05° 0.60+0.06" 0.46+0.14°

(P<0.05,120 d F5LER4EH)
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Table 3 Results of Duncan multiply comparison for total phosphorus release with or without light(mg-L™")

il SERBIR AR RHR
B il B HG R i
0~40 d 0.03+0.01 0.02+0.01 0.21:0.04 0.20+0.04 0.24+0.06 0.23+0.04
40~170 d 0.02+0.01 0.02:0.00 0.17+0.05" 0.22+0.03" 0.28+0.05° 0.5420.15"
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Table 4 Water quality parameters in the rigs during the experimental period

- B, il
SERBIR BT HIR AKiig SERHIR R HA KRB
T/C 27.28+1.25 27.291.23 27.29+1.26 26.97x1.35 26.98+1.39 26.98+1.34
EC/ps 29090 515139 622152 293+85 496124 599146
pH 7.96+0.11 7.80+0.11 7.80+0.15 7.97+0.09 7.770.15 7.810.18
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