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Accounting methods and comparative analysis of pollution load from an aquaculture pond

LI Li—fen'?, XU Yun—qiang'?, SU Bao—-lin'*", QIAO Fei*’, LEI Kun®, HE Jing—yi'?

(1.College of Water Science, Beijing Normal University, Beijing 100875, China; 2.Beijing Key Labor of Urban Hydrological Cycle and
Sponge City Technology, Beijing 100875, China; 3.Chinese Research Academy of Environmental Science, Beijing 100012, China)
Abstract: A scientific, accurate, and quantitative analysis of water management and pollution load is very important for pollution control
and load reduction of pond aquaculture. In this study, existing pollution load accounting methods were investigated,adaptability evaluation
and pollution load calculations were conducted, and the chemical analysis methods was improved. The results showed the following increas-
ing order of pollution loads calculated by different methods : pollution load rate method>Takeochi method>Mass balance method>pollutant
discharge coefficient method>chemical analysis method. The pollution loads calculated by the three methods based on the mass conserva-
tion theory were much higher than that by the chemical analysis method and discharge coefficient method. This indicates that fish feed re-
sidual sediment contributes more pollutant load to the external environment of the pond. The calculation of loads by the improved chemical
analysis method showed that fish feed was the main source of the pollution load in the pond, and the proportions of TN and TP in the sedi-
ment were about 60% and 85% of the total pollution load, respectively. Our results indicated that pond water and sediment management
have a large impact on pollution load accounting results, and that improved chemical analysis can quantitatively reflect the impact of total
aquaculture production, water, and sediment discharge on the external environment.
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Table 1 The detailed information table of freshwater fish formula feed (%)

s HIE A HLLF4E HUR Sy R AL AR HLUIR
Code name Crude protein Crude fibers Crude ash Calcium Total phosphorus Sodium chloride Lysine Crude fat
8802 =30 <8 <15 0.6~1.5 0.8~1.8 0.3~1.5 >1.3 >3
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R2 MRAXRFEMMERNFTHICE (kg)
Table 2 The summery of aquaculture varieties and input—output

in research area(kg)

2017 4 20184

il — — — "
Varieties &ﬁii ) EL &EIE JUEL
Delivery Output Delivery Output

i 1 5000 50 000 6428 62 500
i) 71 500 3000 1000 6500
A 0 0 50 500
Hi 6.75 200 200 750
i £ 1500 6800 1750 5500
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Table 3 The results of pollution load in ponds by different methods (kg)

2017 4£75 L 51 if Pollution load in 2017
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Table 4 Feasibility analysis of pollution load method in pond aquaculture
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Figure 1 Change of water level under the rainfall or artificial recharge conditions
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Table 5 The pollution load in pond calculated by
improved method (kg)
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Figure 2 Water level and rainfall variation during pond culturing period
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Table 6 Comparisons of relative errors of pond pollution load accounting results in research areas (%)

2017 FEAHXT 1R 22 Relative error of 2017

2018 4F X152 Relative error of 2018

191 H Ttems
TN TP COD TN TP COD
HEV5 1 (k40 25 Hrik 87.12 31.43 66.01 65.03 43.76 42.78
Hevs 2Bk -170.70 -58.44 51.67 -21.45 -54.46 79.88
7 i ORI+ TE) YRk 11.40 3.58 — 11.64 2.40 —
PR BT 3.57 1.12 — 1.22 0.02 —
V5 Y L fof 2835 3.40 1.06 — 0.04 -0.05 —

VI AHX 2 = A (L~ S A B0, JHC ey o B A ety i e ST R R 45 0

Note: Relative error = (accurate value—calculated value)/accurate value,in which the accurate value is the result of pollution load accounting by

improved method.
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Table 7 Information of pollutant content in sources and sinks of

pond culture in research area(kg)
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