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Analysm of Water Quality and Exchange Flux of Interstitial Water- Overlying

Water in-Sediments of Balyangdlan Entrance Area in Summer

ZHANG Tian-na, ZHOU Shi-lei * , CHEN Zhao-ying, ZHANG Zi-wei, SUN Yue, YAO Bo, CUI Jian-sheng, LI
Zai-xing, LUO Xiao

(Pollution Prevention Biotechnology Laboratory of Hebei Province, School of Environmental Science and Engineering, Hebei University
of Science and Technology, Shijiazhuang 050018, China)

Abstract: In order to reveal the interaction of overlying water-interstitial water nitrogen and phosphorus nutrient salt in summer at the
entrance region of Baiyangdian Lake, this study sampled six main rivers in the region during July 2019. An analysis of the overlying
water and interstitial water quality characteristics and the diffusion flux of applied nutrients at the sediment-water interface revealed the
effects of nutrient diffusion on sediments and overlying water. The overlying water analysis showed that the water quality was slightly
alkaline in the Baiyangdian Lake. The content of dissolved oxygen (DO) was lower, which provided an anaerobic environment for the
release of endogenous pollutants from sediments. The ammonia nitrogen ( NH,"-N) ranged from 0. 35 to 1. 76 mg-L™", and the content
of ammonia nitrogen was the highest in the Zhulong River, which was the main source of water supply. The nitrate nitrogen (NO; -N)
content ranged from 0. 75 to 1. 97 mg-L~". The total dissolved nitrogen ( TDN) ranged from 0. 99 to 2. 70 mg-L™", and the content of
TDN was the highest in Puhe River. The content of total dissolved phosphorus ( TDP) was 0. 03 to 0. 15 mg-L™", and the content of
TDP was the highest was Baigouyin River, which is near the residential area. The results indicated that the content of ammonia nitrogen
in the interstitial water was between 5. 24 and 10. 64 mg-L™", which was 10 times that of the overlying water, and endogenous pollution
in the former was severe. The nitrate nitrogen content ranged from 0.36 to 0.79 mg-L™". The total dissolved nitrogen content was
between 5.36 and 12.02 mg-L™", which was 5 times higher than that of the overlying water. The total dissolved phosphorus was
between 0. 03 and 0.3 mg-L™". According to integrated pollution index, the degree of interstitial water pollution was much higher than
that of overlying water, and the sampling points are seriously polluted. The exchange flux analysis of NH, -N, TDN, and TDP
demonstrated that the diffusion flux of NH,” -N was between 1.71 and 7. 43 mg-(m’-d) ™', and the diffusion rate of endogenous

ammonia nitrogen to the overlying water was fastest in Fu River, the absorbing river in Baoding. The diffusion flux of total dissolved
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nitrogen was lower in the Baigouyin River, and the other five sample points averaged 9. 11 mg-(m?-d) ~'. In summer, the dissolved

oxygen was lower and the water-sediment had a larger concentration difference, which led to massive nitrogen nutrient of sediment in

anaerobic conditions released to the overlying water in great quantities that caused the serious pollution. The diffusion flux of dissolved

total phosphorus showed that the sediment of Pinghe River acted as a “sink” of phosphorus nutrients, and the other sampling points

ranged from 0.03 t0 0. 16 mg+(m*+d) ™',

showing the state of phosphorus nutrient released upward to the overlying water. Finally,

diffusion flux indicated that endogenous pollutants are crucial sources of overlying water pollutants. In order to effectively control the

water quality in the entrance area, desilting the nitrogen and phosphorus nutrient salt of sediment is urgently required.

Key words: Baiyangdian Lake; entrance area; overlying water; interstitial water; water quality characteristics; nitrogen and

phosphorus nutrients; diffusion flux
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Fig. 2 Basic water quality indicators in sampling points of Baiyangdian Lake
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Fig. 3 Interstitial water quality indicators
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Fig. 4 Evaluation of comprehensive pollution index at entrance area
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