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Abstract: Based on the characteristics of aquatic biota in China 37 acute toxic data and 1 chro-
nic toxic data for 33 species of aquatic organisms covering phytoplankton fish insect crusta—
cean and mollusk were screened. Benzene water criteria applying to Chinese fresh waters was
derived using the species sensitivity distrubution method. The derived criteria maximum concen—
tration and criteria continuous concentration for benzene in China fresh water were 3. 09 and
0.618 mg * L™' respectively and the species sensitivity to the benzene followed the order of fish
> crustacean > insect > mollusk > phytoplankton. A comparison of the benzene concentrations in
China main water bodies and our derived criteria showed that the benzene concentration in China
fresh water didn’ t threaten the China aquatic ecosystems yet and had little potential risk to Chi-
na aquatic organisms.

Key words: species sensitivity distribution method; benzene; aquatic organism; water quality

criteria.
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1
Table 1 Collection of acute toxicity of benzene
(mg- L")
Oncorhynchus gorbuscha 5.28 Moles et al. 1979
Oncorhynchus mykiss 5.3 DeGraeve et al. 1982
5.9 Galassi et al. 1988
9.2 Mayer & Ekkersieck 1986
Ischnura elegans 10 Slooff 1983
Salvelinus malma 11. 96 Moles et al. 1979
Gammarus pseudolimnaeus 12.1 Brooke 1987
Thymallus arcticus 14.71 Moles et al. 1979
Cottus cognatus 15.41 Moles et al. 1979
Poecilia reticulata 28.6 Galassi et al. 1988
36.6 Pickering & Henderson 1966
Leuciscus idus ssp. melanotus 33 Juhnke &Luedemann 1978
Cloeon dipterum 34 Slooff 1983
Hydra oligactis 34 Slooff 1983
Daphnia pulex 39.81 2000
Gammarus pulex 42 Slooff 1983
Oryzias latipes 54 Tsuji et al. 1986
Dugesia lugubris 74 Slooff 1983
Carassius auratus 250
1974
34.42 Pickering & Henderson 1966
Chironomus riparius 100 Slooff 1983
Lepomis macrochirus 102 Mayer & Ellersieck 1986
Asellus aquaticus 120 Slooff 1983
Xiphophorus helleri 123 2003
Nemoura cinerea 130 Slooff 1983
paramisgurnus dabryanus sauvage 156.7 1994
Lymnaea stagnalis 230 Slooff 1982
Erpobdella octoculata 320 Slooff 1983
Tubificidae 320 Slooff 1983
Ictalurus punctatus 425 Mayer & Ellersieck 1986
Chlorella zofingiensis 523.3 Weber et al. 1984
Scendesmus obliuus 532 2003
Diaptomus forbesi 710 Pickering & Henderson 1966
Daphnia magna 770 2003
Viviparus bengalensis 970 Das & Konar 1988
Scenedesmus abundans 1360 Geyer et al. 1985
Selenastrum sp. 1600 Slooff 1982
P(P= .
RI(N+1) R N ) .
Origin 8.0
. —HC( ) JAF
F o AF ;
5%
HC, .
( criteria maximum concentration CMC) ( van .

Sprang et al. 2004; CCME 2007) . ( USEPA 1995; Mstj 2002) .
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Table 2 Classification of acute toxicity of benzene
log 3.1
(%) (mgerLh)
P, Py 2
4 12. 1 523 ~ 1600 0. 100 - o
14 39.4 5.28 ~425 0. 689 0.2
4 12.1 10 ~130 0.534 -
6 18.2 34 ~970 0. 747 0.2 4 ( 5)
6 18.2  12.1~770 0.415 0.2 HC, (USEPA 1985) 1/2
33 100 5.28 ~ 1600 0.422 0.2 3.42 mg * L—] .
3
Table 3 Results of benzene’ s acute species sensitivity distribution curves fitted by different models
R? F HC; CMC
(mg-L7") (mg-L™)
Exponential B ¥, =-95. 2543 0.99 4089 0.026 7.12 3.56
A=94.96243
R, =0. 00422
Logistic _ A -A, 4 A, =-0.01931 0.99 4310 0.018 6.18 3.09
Y (xx,) T A, =1.44337
X, =2. 44556
P=2.65961
Gauss Amp ~(x-x)) 2 Y, =-0.25332 0.99 4081 0.019 6.58 3.29
y=yotAde 3,2 A=3.69205
X =1.70209
W=1.26191
Polynomial Line y=A+BX A=-0.29482 0.99 6355 0. 026 7.14 3.57

B=0.40392
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Fig.1 Acute species sensitivity distribution curves of different models
4
Table 4 Results fitted by acute toxicity of different sets of aquatic organisms
R? Y=0.05 CMC
X (mg+ L)
ExpDecl Y=y, TAeT 0.58 ¥y =160. 58 2.46 143. 06
A=-162.82
1=173.43
Logistic A, -A, 0.98 A,=-0.033 0.61 2.04
y=— A,
1+( X/X,) " A,=1.48
X, =2.02
P=2.38
Polynomial Line y=A+BX 0.91 A=-0.32 0.76 2.84
B=0.49
Polynomial Line y=A+BX 0.91 A=-0.64 1.38 11.99
B=0.5
Polynomial Line y=A+BX 0.93 A=-0.22 0.75 2.81
B=0.36
2 2 USEPA 1985
Y, (InGMAV)* = ¥ In( GMAV) ] /4 ( ) o
S= 10 HC;
S P-(Y JP)/A |
(1) 0.685 mg * L7,
1
( 96 h
Y (InGMAV) =S x (Y, /P) )
L= Z (2)
96 h 195.3 mg » L';
A=S5x%x,/0.05 +L (3)
HC, =¢" (4) o

. 0.685 mg+ L.
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5 4
Table 5 Mean acute values and cumulative probabilities of four most sensitive genus

(mg- L)
Oncorhynchus gorbuscha 5.28 0. 032 Moles et al. 1979
Oncorhynchus mykiss 8.9 0. 064 Moles et al. 1979; DeGraeve et
al. 1982; Galassi et al. 1988;
Salvelinus malma Mayer & Ellersieck 1986
Ischnura elegans 10 0. 097 Slooff 1983
Gammarus pseudolimnaeus 12. 1 0.129 Brooke 1987
( Klaassen 2001)
3.2
6
95%
3.3 o
7.6 ng e L7'( o
2002) 0.046 ~0. 14 pg * L' s
2003) 0.157 pg * L7
2006) 0.891 pg = L'
( 2006) 0.3 ~0.7 pg * L Logistic
2000) .
309 0.618mg<L"'. 5
> > > >
3.4 °
Al H
5 . P
CYP2E1
6
Table 6 Water quality criteria or water quality standard
for benzene i
(pgL7)
5300 USEPA 1985 2006,
95% 950 ANZECC & ARM- .
CANZ 2000 19(2) - 6-10.
30 CCME 2007 - 2009.
3090 : 4
618 (5): 609-616.

. 2000. . .



914

31 4

( ) (3): 18-22.
. 2009. 3
4(1): 40-49.
. 2002.
GCMS 21(3): 86-88.
. 2008.
(2): 18-
20.
. 2010.

. 2006.
) 19(2) : 1-5.
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