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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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Table 1 Normalization values and weighs for different

2008 7 environmental impact categories
kg COeq-a™ 6 869 0.12
MJ-a™ 2 590 457 0.15
kg SO—eq-a” 52.26 0.14
kg POi —eq-a” 1.88 0.12
227d. .
2
2.1
1t 3
2,
2

Table 2 Inputs and outputs of life cycle of rainbow trout

aquaculture models

Ike /KW b Ik /ke Ik
1 700 1170 0 197.211  20.887
1 400 9 680 0 39.006 11.811
1200 11 250 400 0.000 0.000
1.7 1t
1 700 kg
En-
Eu- 14 1t
1 400 kg
CO.CH, NO, N
SO,
0.7 1.88
[22]
1.2
1t 1200 kg
2.2
1t 3
3 o
2.2.1
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Table 3 The characterization results of environmental impacts and the attributions of any sections

GWP/kg COreq 1% EUM]J 1% AP/kg SOseq 1%  EP/kg POI—eq 1%

2710.85 42.04 30 658.12 71.32 2132 56.87 9.03 8.90
3738.03 57.96 12 328.52 28.68 16.17 43.13 0.76 0.75

0 0 0 0 0 0 0 0
0 0 0 0 0 0 91.66 90.35

6 448.88 — 42 986.64 — 37.49 — 101.45 —
223247 6.73 25 247.87 19.84 17.56 11.60 743 11.22
30 926.63 92.27 102 000.10 80.16 133.80 88.40 6.25 9.44

0 0 0 0 0 0 0 0
0 0 0 0 0 0 52.52 79.34

33 159.10 — 127 247.97 — 15136 — 66.20 —
1913.54 5.03 21 641.03 15.10 15.05 8.71 6.37 4576
35 942.63 94.36 118 543.50 82.73 155.50 90.35 727 52.23

233.88 0.61 3 113.19 271 2.16 0.92 0.28 2.01

0 0 0 0 0 0 0 0

38 090.05 — 143 297.72 — 17271 — 13.92 —

3 > 4.61:4.04:1,
>
> 5.91:5.14:1,
3 °
SO, NO, NH;
o o
CO,.CO.CH, NO, 224
o
2.2.2 o
3
o > >
3 7.29:4.76:1,
> >
3.33:2.96:1, 3
3 o
° 1.7 1.4
° 34.75%
2.2.3 o

> 86.28%  78.97%
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Table 4 Results of normalization and weighting of environmental impact potentials

0.939 0.017 0.717 53.963 6.69
4.827 0.049 2.896 35.213 5.52
5.545 0.055 3.305 7.404 2.02
5
Table 5 Contribution analysis for the aggregate life cycle environmental impact indexs
1%
10.16 2.39 0.00 87.45
10.73 24.90 0.00 64.37
23.76 75.25 0.99 0.00
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