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Life Cycle Assessment of Rainbow Trout Aquaculture Models in China

CHEN Zhong—xiang, CAO Guang-bin’, HAN Shi—cheng

(Heilongjiang River Fisheries Research Institute, Chinese Academy of Fishery Science, Harbin 150070, China )

Abstract: The environmental impacts of rainbow trout aquaculture models were studied by the case study of rainbow trout aquaculture in
Heilongjiang Province and Beijing City. Life cycle assessment methodology was applied to quantify and compare the potential environmental
impacts of cage aquaculture model, industrial flow—through aquaculture model and industrial recirculating aquaculture model through the fol—
lowing indicators: Global Warming Potential, Energy Use, Acidification Potential and Eutrophication Potential. Based on the functional unit
by one—ton weight gain, the life cycle assessment covered the following processes: Feed production, electricity production, chemical produc—
tion and pollution discharge. The results were as follows : The potential environmental impacts significance of the three aquaculture models all
followed by eutrophication potential, global warming potential, acidification potential and energy use. The impact indexes were 53.963, 0.939,
0.717 and 0.017 in cage aquaculture model, 35.213, 4.827, 2.896 and 0.049 in industrial flow—through aquaculture model, 7.404, 5.545,
3.305 and 0.055 in industrial recirculating aquaculture model respectively.The eutrophication potential was the major environment impact
indicator and mainly came from the culture pollution emission. The aggregate life cycle environmental impact indexes of the three rainbow
trout aquaculture models were 6.69, 5.52 and 2.02, respectively. The results indicated that the environmental performances of the three
aquaculture models were in the order of industrial recirculating aquaculture model, industrial flow—through aquaculture model and cage
aquaculture model. Therefore, decreasing aquaculture pollution discharge, reducing Electricity consumption and improving feed efficiency
were the key to promote the environmental friendly characteristics of rainbow trout aquaculture models in China.
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Figure 1 LCA system boundary of rainbow trout

aquaculture models
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Table 1 Normalization values and weighs for different

environmental impact categories
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Table 2 Inputs and outputs of life cycle of rainbow trout

aquaculture models

HA Lkl
IR {Hktkg HLEE/AW-h" /NRIT/Rg  HA/kg Bk
M 1700 1170 0 197.211  20.887
WK 1400 9 680 0 39.006  11.811
TEFKFFFE 1200 11 250 400 0.000  0.000

MIFA TR A R R Bk 1.7, 1 « S5
FERERMEFE R 1700 kg; AR T EZR
¥ EHUARAENL A T s B AL B HECRAR 35
TR A Py R A R 5

TT AKX AR RO 14,11
FEPE G E B A ERME R R 1 400 kg; FRABAITHAEE
LR PR A B A R A BRI K 2 9 05 5 AR
RAHEBCRAR IR R A A Py iR i YR 5, DA R 38—
R4 G el 2 K 7= FREE L T5 G5 7= HETs R BT
e,

T AIEI K SRR A R R Bk 1.2,
1 t FREHIGTE B A RHME IR R 1200 kg; HLAERYTHFE
TR R R ORI FIMIR A A ; SR K i
ZACIBIEIA AR, B ISR SR M AR HER
2.2 IRERIIES

PIARAS 1t FREEIGE BN PE D RE A TT,3 B
FRFA I 5 0 (9 FRAE A 5 TR S 45 B B ) TR R
3 i,

2.2.1 LERASIRIEH

SRR BB RN SR E RS

SIAEXTRE TS



2116 WA HESE : Fb [ il e B AR X A A R PP 2011 4£ 10 H
=3 FERWHHTELER RSV ERNRERKE
Table 3 The characterization results of environmental impacts and the attributions of any sections
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Table 4 Results of normalization and weighting of environmental impact potentials
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Table 5 Contribution analysis for the aggregate life cycle environmental impact indexs
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