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Abstract: Sediment quality criteria (SQC) are the supplement of current water quality criteria and are very
important in water quality management. Among many approaches for deriving SQC in the world, equilibrt
um partitioning (EqP) is a rational approach to derive SQC for nonionic organics when the toxicity data in
sediment are lacking. For EqP method, solid liquid equilibrium distribution coefficient (Ky) and final chre
nic value (FCV ) of nonionic organics are used to derive SQC. T his method is applicable for nonionic organ
ics with logKw =3 and f..>0.2%, in which Ko is octanol/water partition coefficient and fo. is the fraction
of organic catbon in sediment. In this paper, lindan was used as an example to demonstrate the procedure
to derive SQC by EqP approach. The SQC for lindan derived by EqP approach is 0.019 g- ¢ '( calculated
on dry weight basis) and the organic carbon normalized SQC is 1. 65 #g- ¢”'. It is higher than the SQC for

lindan in North America. Species difference is one of the main reasons for the difference among SQC for
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the same chemical in different regions.
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1 K. f. 96 h 24.48 72 h ;
Table I Kocand fie for lindan (6) 14d  ECo  1Cs
logKe £ 1% , NOEC IOEC
Z1 3. 11 0.90 A , 21d ) 14 d
720 311 1.56 A
73? 2.98 2.87 A
74 3.03 0.34 A ’
750 2.99 0.47 A
26° 3.03 0.90 A \
770 3.05 1.0 A
Yang Wb 3.03 1.0 [27]
Wahid P A® 3.03 - [ 2§ ’
Caron Gb 3.33 - [ 29 ’ .
.a b USEPA ECOTOX ( http: //cfpub.

epa. gov/ecotox/)”” 980
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Table 2 Acute toxicity of lindan to freshwater life

LCso SMAV GMAV
Mg L7 (rg Lo (kg LY
Daphnia magna 2 6009 1657 659.2
Daphnia magna 1 870
Daphnia magna 2 0009
Daphnia magna 1 0002
Daphnia magna 1 1902
Daphnia magna 1 7902
Daphnia pulex 3 800° 3800
Ceriodaphnia dubia 45.5+ 45.5
Palaemonetes vulgans 102 10 10
Gammarus pulex 23.62 21.08 21.08
Gammarus pulex 48.5+
Gammarus pulex 452
Gammarus pu lex 74
Gammarus pu lex 17.32
Gammarus pu lex 19.52
Gammarus pulex 302
Gammarus pulex 15.12
Gammarus pulex 9.52
Gammarus pulex 28
Gammarus pulex 13.62
Gammarus pulex 34a
Gammarus pu lex 244
Chironomus plumosus 12672 20. 59 8.46
Chironomus plumosus 13. 472
Chironom us plumosus 51. 162
Chironom us riparius 1.552 3.48
Chironomus riparius 3.932
Chironom us riparus 6. %2
Asellus aquaticus 4302 401.6 401. 6
Asellus aquaticus 3752
Lymnaea stagnalis 3 300° 3300 3300
Cyprinus carpio 2502 141.9 141.9
Cyprinus carpio 902
Cyprinus carpio 90?
Cyprinus carpio 2002
Carassius auratus 1662 154.6 154. 6
Carassius auratus 168 *
Carassius auratus 20
Carassius auratus 1052
Carassius auratus 1312
Anabas testudineus 5852 400. 5 400. 5
Anabas testudineus 5782

Anabas testudineus 570*
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6
2
LCso SMAV GM AV
/(g L-1) /(Fg L-1) /(g L-1)
Anabas testudineus 515a
Anabas testudineus 350
Anabas testudineus 3302
Anabas testudineus 200. 52
Anabas testudineus 2884
Lepomis macrochirus 372 37 37
Clarias batrachus 7.3a 7.3 7.3
Cirrhinus mrigala 19.52 19.5 19.5
Rana limnocharis H4a 944 2593
Rana temporaria 8 630 7123
Rana temporaria 5 880"
Channa striata 8 5004 8 500 8 500
Tubifex tubifex 3 5008 3694 3694
Tubifex tubifex 3 900
Glossiphonia lata 6 4000 6 400 8 000
Erpabdella octocu lata 10 000> 10 000
:SMAV ;a ECOTOX 315 b [32].
3
Table 3 Chronic toxicity of lindan to freshwater life
SMCV GMCV
/(Mg L-1) (g L-1) (g L-1)
Lepomis macrochirus 9.1 9.1 9.1
Gammarus pulex 4.5% 13.4 13.4
Gammarus pulex 6. 112
Gammarus pulex 29. 8
Gammarus pulex 3.1
Ceriodaphnia dubia 21 14.8 14.8
Ceriodaph nia dubia 10. 5*
Dap hnia magna 180° 180 180
:SMCV ;a ECOTOX 31,
USEPA
16 (final acute values, FAV),
16 5.64 g- L', FCV  FAV
; 4 (FACR) . (ACR)
0.05 ( (FACR) 4
-1
‘ \ ), 4 FCV  1.51 kg L7,
4 (ACR) ( FACR)
Table 4 Values of acute chronic ratio (ACR) and final acute chronic ratio (FACR) of lindan
ICso A #g L-1) LOEC A #g L-1) ACR  FACR
1 Gammarus pulex 24.24 14.27 1.70
2 Daphnia magna 1 764 180. 00 9. 80 374
3 Ceriodaphnia dubia 45.50 15.75 2.89 .
4 Lepomis macrochirus 37.00 9.10 4.07
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Table 5 Comparison of values of sediment quality

criteria (SQC) of lindan from different researches

SQC A rg g-1)

sQC 0.019

SQCoe 1.65
1SQG 0. 00094 [ 37
ISC V. 0.157 [ 38
ESByawc 0. 0037 [ 39]
ESB 0.0031(1%TOC) [ 33]
TEC 0. 00237 [ 40|
TEC 0. 0024 [ 41]
PEL 0.00138 [ 37]
SEL 0.001 [ 42]
TET 0. 009 [ 43]

: 1) ESB, (equilibrium sediment benchmark) ; IS QG,
(interim SQG); ISCV,
(interim sediment criteria value); NAW QC,
(national am bient water quality criteria); TEC,
(threshold effect concentration); SEL ( severe
effect level) ; PEL, (probably effect level); TET,
(toxiceffect threshold);
2)8QC + SQCoe 3 ISCV
s
s
,
s
,
,
s
,

s s
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