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Abstract: Acute and chronic water quality criteria of copper for Taihu are derived to be 14.57 pg*L” and 3.26 pg
L by the method of probabilistic species sensitivity distribution respectively. Moreover the results show that in—
vertebrates are more sensitive than vertebrates and crustaceans are more sensitive than fishes. Our method is supe—
rior to the traditional species sensitivity distribution. In our method the toxicity effects are considered fully and rea—
sonably and data are fitted more efficiently. The amount of data exhibits little effect on the results. Furthermore
the method exhibits higher stability. The results can be served as reference of water quality standard of copper in
Taihu. It can provide technical support for water environment management.
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Fig. 1 The development procedure of probabilistic species sensitivity distribution ( PSSD)
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3a;(b) 2 ab 2 a b’ a =0.7a b =1.3b;(c) 3
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e 5 a e a =0.7a e =1.3e;(e)PSSD o

Note: (a) species with only one single toxic value (a) the possible minimum is a’ a =ax (1-CV) =0.7a the possible maximum is a’’ a =

ax (1+CV) =1.3a; (b) species with two toxic values (a and b) the possible minimum and maximum are a’and b~ a’'=0.7a b =1.3b; (c) spe-
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Table 1  Summary of acute toxicity data of copper for different taxonomic groups
/(pgeL™h) /(pgel™)
Category of species Number of species Range of toxicity data/(pdg'L_l) Mean of toxicity dala/(pg'L") Reference
( ) 17 21.7 ~10 205 384.013 2338
Fish (chordata)
( ) 8 38 ~16 420 402.976 3946
Amphibian (chordata)
25 21.7 ~16 420 389.982 2346
Vertebrate
( ) 10 1.3 ~28 610 203.26 23 4751
Crustacea (arthropoda)
( ) 3 650 ~4 220 1565.813 23
Insecta (arthropoda)
(
) 3 0.16 ~770 9.975 23 5253
Other invertebrate
(rotifera annelid cnidaria)
16 0.16 ~28 610 169.372 23 4753
Invertebrate
( )
Alga (chlorophyta 7 38 ~339 121.988 23 54-56
cyanophyta bacillariophyta)
48 0.16 ~28 610 249.289 2356

All species
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2
Table 2 Chronic toxicity data of copper
NOEC  LOEC/(ugeL?)
Phyla Families Genera Species Reference
10 20 57
Chordata Poeciliidae Gambusia (Gambusia affinis)
10 20 57
Chordata Poeciliidae Xiphohporus (Xiphophorus helleri)
10 20 57
Chordata Poeciliidae Peocilia (Peocilia reticulata)
2 15 20 23
Arthropoda Daphniidae Daphnia (Daphnia magna)
8.2 14.8 31.2 47.8 ’
Rotifera Brachionidae Brachionus (Brachionus calyciflorus) 64.5 103 149 ;
94 102 118 123 131 133 3
Chlorophyta Scenedesmaceae Selenastrum (Selenastrum bibraianum) 157 181 183 228
:NOEC LOEC .
Note: NOEC stands for no observed effect concentration; LOEC stands for lowest observed effect concentration.
1.4 HC; PSSD 2
PSSD 5% PSSD
HC, R R . . PSSD
: HC, 14.57 pgeL” STHE, 14.57 pg*
C =sort(log(qq)) # 17 PSSD
— *
HC5 log — C length(C) O 05 # (1) LTI_]ES 3 26 Hg'L .
5% 1.0 4 E—
HC; =exp(HCy ) # 5%
(short term .
084 ok ' E1n
hazardous concentration STHC,) Raw data
. _I l Fit
(long term hazardous concentration = ” . L IJ :‘_” ado
= | EOmelne means (el '-0
LTHC,) HC, . E PSS
: - == S8D
PSSD :
LTHC, =HC,  /FACR ')
FACR FACR
3 (ACR)
1 1
1 o LB I Y
T I T I I ]
1995 0 2 ! 6 810
i Bt FE L o o n
(Daphnia magna) « ( Gammarus ; l‘l'“ MEApg L l
oganthm concentration/( peg* L")
pseudolimnaeus) ( Pimephales promelas)
ACR 2.418.3.297 11.2 Cu 2
FACR  4.470 % .
Fig. 2 Probabilistic species sensitivity distribution curve
2 ( Results) and species sensitivity distribution curve for total

species 1n response to copper
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Fig. 3 Species sensitivity distribution curves for crustaceans in response to copper were simulated by different models
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Fig. 4 Probabilistic species sensitivity distribution curves for fishes crustaceans vertebrates and invertebrates in response to copper

Note: (a) Fish; (b) Crustacea; (c) Vertebrate; (d) Invertebrate.
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2 :1)
( 1.3 pgL? 0.16 pge
L) 95% 14.57 pg-L’ 3.26 pgeL’
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: > > °

3

Table 3 The comparison between water quality criteria of copper of Taihu and similar studies at home and abroad

/(pgeL™)

Water quality criteria for aquatic life/ (pug*L™)

Sources Methods of derivation
Acute water quality criteria Chronic water quality criteria
14.57(STHCy) 3.26(LTHC;)
This study Species sensitivity distribution
60
4.5(HCs) -
Kong X Z et al ® Species sensitivity distribution
1
2.00
WuF Cetal' Assessment factor
9.10(CMC) 5.63(CCC)
Toxicity percentile rank
30.0(STHC;s) 9.44(LTHCy)
Species sensitivity distribution
63
13.0(CMC) 9.00(CCC)
USA & Toxicity percentile rank
61
2~4
Canada Assessment factor
62
1.4
Australia Species sensitivity distribution
:STHC, ;LTHC, ;CMC ;CCC o

Note: STHCj stands for short term hazardous concentration; LTHC; stands for long term hazardous concentration; CMC stands for criteria maximum con—

centration; CCC stands for criteria continuous concentration.

3)
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HC; ; PSSD (in Chinese)
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