2011 6 Vol. 6 2011

6 617628 Asian Journal of Ecotoxicology No-6 617-628
1 * 1 1 12 1 1

1. 100012
2. 510640

. 2.00 pgel™";

9.10 5.63 pg°L7'; 95% 30.
00 9.44 pgeL7'. 3 .
1 1673-5897(2011) 6-617-12 : X171.5 DA

Aquatic Life Ambient Freshwater Quality Criteria for Copper in China

Wu Fengchang' ©  Feng Chenglian' Cao Yujing' Zhang Ruiging' > Li Huixian' Zhao Xiaoli'

1. State Key Laboratory of Environmental Crieria and Risk Assessment State Environmental Protection Key Laboratory for Lake Pollu—
tion Control Chinese Research Academy of Environmental Sciences Beijing 100012 China

2. Guangzhou Institute of Geochemistry Chinese Academy of Sciences Guangzhou 510640 China

Received 15 March 2011 accepted 18 July 2011

Abstract: Copper ( Cu) is an essential trace element in life bodies. When the dose of Cu exceeds a certain content it
may cause adverse effects on the organisms. In order to effectively control the adverse effects of Cu on aquatic life in
Chinese freshwaters it is urgent to derive aquatic life freshwater quality criteria of Cu. For the purpose of protection of
freshwater ecosystem in China the freshwater species and the relative toxicity data were collected and screened. Then
three common methods including assessment factor method toxicity percentile rank method and species sensitivity distri—
bution method were used to derive aquatic life ambient freshwater quality criteria of Cu. The result showed that the
freshwater quality criteria of Cu was derived to be 2.00 pg*L~" using assessment factor method; the derived criteria max—
imum concentration ( CMC) and criteria continuous concentration ( CCC) were 9. 10 and 5.63 pg*L™" respectively u-
sing toxicity percentile rank method; the short term hazardous concentration and long term hazardous concentration to
protect 95% species were derived to be 30.00 and 9.44 pgeL™' respectively using species sensitivity distribution
method. Based on the above some difference existed in the criteria values derived by different methods. After the ex—

tensive comparison the species sensitivity distribution method was recommended as the primary method for deriving
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criteria of Cu. This study might provide data support for deriving water quality criteria for protecting aquatic biota in
China.
Keywords: Cu; aquatic quality criteria; assessment factor method; toxicity percentile rank method; species sensitiv—

ity distribution method
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Table 1  Acute toxicity of Cu to freshwater animals
LCsy  ECy SMAV GMAV
/[(mgeL~')  /(mg-L~") /(mg-L™")
( Cichlasoma managuense) 0.978 0.978 0.978 21
( Bufo Bufo gargarizans) 0.862 0.475 0.723 22
( Bufo Bufo gargarizans) 0.262 23
( Bufo viridis) 1.10 1.10 24
( Spinibarbus sinensts) 0.534 0.534 0.534 25
( Aristichthys nobilis) 0.320 0.247 0.247 26
( Aristichthys nobilis) 0.470 26
( Aristichthys nobilis) 0.100 26
( Oncorhynchus mykiss) 0.260 0.236 0.236 27
( Oncorhynchus mykiss) 0.280 27
( Oncorhynchus mykiss) 0.270 27
( Oncorhynchus mykiss) 0.290 27
( Oncorhynchus mykiss) 0.150 27
( Oncorhynchus mykiss) 0.200 27
( Oncorhynchus mykiss) 0.220 27
( Oncorhynchus mykiss) 0.470 27
( Oncorhynchus mykiss) 0.240 27
( Oncorhynchus mykiss) 0.170 27
( Oncorhynchus mykiss) 0.130 27
( Oncorhynchus mykiss) 0.340 27
( Oncorhynchus mykiss) 0.220 27
( Oncorhynchus mykiss) 0.240 27
( Oncorhynchus mykiss) 0.280 27
( Oncorhynchus mykiss) 0.240 27
( Oncorhynchus mykiss) 0.170 27
( Oncorhynchus mykiss) 0.110 27
( Oncorhynchus mykiss) 0.200 27
( Oncorhynchus mykiss) 0.230 27
( Oncorhynchus mykiss) 0.210 27
( Oncorhynchus mykiss) 0.320 27
( Oncorhynchus mykiss) 0.280 27
( Oncorhynchus mykiss) 0.330 27
( Oncorhynchus mykiss) 0.290 27
( Cyprinus carpiovar. color) 0.080 0.080 0.177 28
( Cyprinus carpio) 0.770 0.392 29
( Cyprinus carpio) 0.200 30
( Rana nigrorrmculata) 0.206 0.156 0.139 31
( Rana nigrorrmculata) 0.100 31
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IC;, ECyy  SMAV GMAV
/(mg=L™")  /(mgeL™") /(mg-L"")
( Rana nigrorrmeulata) 0.206 31
( Rana nigrorrmeulata) 0. 140 31
( Rana nigrorrmeulata) 0.206 31
( Rana nigrorrmeulata) 0.180 31
( Rana nigrorrmeulata) 0.100 31
( Rana limnocharis) 0.430 0.225 32
( Rana limnocharis) 0.118 33
( Rana japonica) 0.101 0.102 34
( Rana chensinensis) 0.0380 0.105 35
( Misgurnusanguilicaudatus) 0.0480 0.0480  0.0480 36
( Tanichthys albonubes) 0.0390 0.0390 0.0390 37
( Aphyosemion lamberti) 0.0690 0.0690  0.0690 38
( Carassius auratus) 0.0900 0.0900 0.0900 39
( Sinopotam henanense) 28.6 28.6 28.6 40
( Macrobrachium rosenbergii) 0.0970 0.191 0.244 41
( Macrobrachium rosenbergii 0.155 42
( Macrobrachium rosenbergii 0.462 43
( Macrobrachium nipponense 0.362 0.311 44
( Macrobrachium nipponense 0.268 45
( Hydra pseudoligactis) 0.0370 0.0770  0.0770 46
( Hydra pseudoligactis) 0. 160 47
( Anodonta Euscaphys) 0.0200 0.0200 0.0200 48
. SMAV : GMAV o
2
Table 2  Chronic toxicity of Cu to freshwater animals
NOEC LOEC SMCV GMCV
/(mgeL™") /(mgeL™") /(mgsL™") /(mgeL™") /(mg-L™")

( Corbicula fluminea) ~ 0.100  0.200  0.141 0.141 0.141 49
( Xiphophorus hellert) 0.0100 0.0200 0.0140 0.0140 0.0140 50
( Lebistes reticulates)  0.0100 0.0200 0.0140 0.0140 0.0140 50

( Gambusia affinis)  0.0100 0.0200 0.0140 0.0140 0.0140 50
:NOEC ; LOEC , SMCV ; GMCV °
3
Table 3 Toxicity of Cu to freshwater plants
/(mg-L"") /(mg-L"")

( Chiorella pyrenoidosa) 96 0.0670 0.0670 51
( Chiorella pyrenoidosa) 96 0.0670 52

( Closterium lunula) 96 0.200 0.201 53

( Closterium lunula) 96 0.202 52

( Scenedesmus obliquus) 96 0.0500 0.0500 52
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FRV = MPTC/BCF (6)
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Fig. 1 Simulation of species sensitivity distribution curves for freshwater life exposed to Cu
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