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Abstract: Sediment quality criterion ( SQC) is the concentrations of sediment-associated contaminants that are unlikely to be associated
with sediment toxicity or other adverse effects on benthic invertebrates. Thus the derivation of SQC is crucial to protect benthic
invertebrates and can serve as the tool for scientific sediment management. Sediment interstitial water and plant samples were
collected at 43 sampling sites from the Xiangjiang River and metal concentrations were determined. Based on equilibrium partitioning
approach spiked sediment toxicity approach using Hyalella azieca and background value approach SQC for Cd and Hg in the
Xiangjiang River was derived. Results showed that SQC-. for Cd and Hg in the Xiangjiang River were 1. 89 mgekg™' and 0. 13
mgekg ™" respectively and SQCH were 28. 32 mgekg™" and 0.79 mgekg ™" respectively. SQC were comparable to those in previous
studies. Also the reasonability of SQC was demonstrated by the heavy metal concentrations in plants matching sediment chemistry and
toxicity data for benthic invertebrates in the Xiangjiang River. To assess the sediment quality of Xiangjiang metal concentrations in
sediment samples were compared with the SQC. It was found that the proportion of sampling sites with Cd and Hg concentrations lower
than SQC-L or higher than SQC-H was low and 74. 4% and 76. 7% of sampling sites showed Cd and Hg concentrations between SQC—
L and SQCH.

Key words: sediment quality criteria; heavy metals; equilibrium partitioning approach; spiked sediment toxicity approach; the
Xiangjiang River
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1. cd ( 1
> 1/4
2 (
3. )
52 4 35~37 .
’ Cd  Hg ( 1 (
) 1.10 pgeL™'(0.01 ~7.45 pgeL™")
0.45 pg*L7'(0.25 ~0.82 pg*L™").
Cd  Hg 13 pgelL™"  0.16
2 pgel ™t Cd
2.1 Hg 1.21 pgeL.™" 3.02 pgL7" ¥ .
Cd Hg ( 1) ) Cd 0.74 pgeL™!
14.49 mgekg ' (1.06 ~ 55.81 mg-kg™") Cd 0.90 pgeL™" .
0.17 mgekg ' (0.03 ~0.33 mg-kg™'). Cd N
(1 cd
Cd : Hg
Hg
Cd Zhang 3 > Hg
1
Table 1  Comparison of the total and residual concentrations of Cd and Hg in sediments and interstitial water
Cd Hg
14.49(1.06 ~55.81) " 0.17 (0.03 ~0.33)
0.6 0.1 35
/mgekg! 0.24 0.07 52
19.42(0. 61 ~107.3) 0.96 54
7.8(0.17 ~78) — 53
- 64.7(35 ~113) — 55
/mg-kg ! 0.53(0.11 ~1.84) 0. 06( 0. 001 ~0. 36)
/pg‘L_] 1.10(0.01 ~7.45) 0.45(0.25 ~0. 82)
1) ()
2.2 ( .
KP ) —
28 ( pH ) 833
(1) (4) Cd  Hg
: ( CaCO,)
167.40 mgeL™' Cd
. cce CMC 0.000352 mg+L "'
(2) K,. 0.003 32 mg*L~". Hg o cce
Cd  Hg Igk, 412 cMC 0.000 77 mg*L~" 0.001 4 mg-L".
2. 36. Cd K, (1K, = CCC  CMC Cd Hg SQCL
4.3) (lgK, =4.2) 4.08 mgekg™'  0.22 mgekg™' SQCH
(lgK, =4.38) (lgK, =2.17) , 33.74 mgekg™'  0.37 mgekg .
Hg K, (lgK, =2.5) 2.3
(1gK, =3.15) . (1gK, =3.8) 57 58
(lgK; =3.0) . ( ) K, S Logit
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2 Y /mgekg ™!
Table 2 Comparison of sediment quality criteria in different countries/mgekg ™!
Cd Hg
SQCL 1.89 0.13
) ISQGLow 1.5 0.15 11 22
’ LEL 0.6 0.2 64
- TEL 0. 596 0.174 16 ~18
) TEL 0. 676 0.13 19 20
* TEC 1 0.18 21
* Target value 0.8 0.3 10 11
SQC-L * QS 2.6 0.63 13 ~15
ISQV-ow 1.5 0.28 23 24
ERL 1.2 0.15 45
TEL-HA28 0.58 — 65
TEL — 1.44 34
SQC 54 0.136 32
SQC 6.42 — 56
SQC 5.42 — 56
SQCH 28.32 0.79
* ISQG-High 10 1 11 22
) SEL 10 2 64
- PEL 3.53 0. 486 16 ~18
* PEL 4.21 0. 696 19 20
* PEC 1.1 21
) MPC 12 10 10 11
SQCH * QS v 15 0. 86 13 ~15
ISQV-high .6 1 23 24
ERM .6 0.71 45
PEL-HA28 3.2 — 65
PEL — 5.71 34
SQG 5.56 0.236 31

1) SQC: sediment quality criteria SQG: sediment quality guideline SQS: sediment quality standard ISQV-ow: interim sediment quality value low
ISQV-high: interim sediment quality value high MET: minimal effect threshold TET: toxic effect threshold LEL: lowest effect level SEL: severe
effect level ERL: effect range low ERM: effect range median TEL: threshold effect level PEL: probable effect level TEC: threshold effect
concentration PEC: probable effect concentration TEL-HA28: threshold effect level for Hyalella azteca 28 day test PEL-HA28: probable effect level

for Hyalella azteca 28 day test MPC: maximum permissible concentration QS: quality standard QS gy : border between class Il and IV; *

2.5 Hg SQC-H( Cd >28.32 mgekg™" Hg
3 52 Cd >0.79 mgekg™")
Hg . Cd Shannon
Hg SQCAL(Cd <1.89 mgekg™' Hg <
0.13 mgekg™") ; Cd Hg
Cd  Hg SQC-L SQC-H

(1.89 < Cd <28.32 mgekg™"  0.13 < Hg < 0.79
mgkg ™) ; Cd
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3 Shannon n
Table 3 Total content of heavy metals in sediments and the Shannon index
gk Shannon
Cd Hg
1.1 0.12 2.13
0.91 0.09 3. 14
Cd Hg SQC-L 0.39 0. 06 3
0.97 — 3.43
0.63 — 3.14
11. 63 0.36 1.4
3.21 0.52 1.6
2.82 0.24 1. 48
3.19 0.34 2.08
1. 67 0.32 2.64
Cd H SQC-L SQC-H
: © © 1.08 0.42 3.09
0. 66 0.13 1.01
0. 66 0.34 2.12
0.92 0.21 2
0.73 0.19 2.18
cd  Hg SQCL 29.02 9.75 0.24
) =
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mgekg ™' £0. 13 mgekg™') (P <0.05); Hg 11.6% - 74.4%  14.0%
1(0.19 mgekg ™' +0.08 mg*kg™") Cd  SQCH
< 2(0.34 mgekg™' +£0.38 mgekg™") (P <0.05); Guo % - cd
Hg o 2(0.42 mgekg™' ( ) 64.7 mgekg '(35~113 mgkg ")
0.19 mgekg™) < 1(0.50 mgekg™ + 0.19 Cd Cd  SQCH; Dong
mgekg™") (P <0.05) . Cd 78.4 mgekg ™
cd Hg cd  SQCH 3 - cd
Cd Hg . Hg . Hg SQCL.  SQC-L
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Hg. J
( 2) N 2009 20(10) : 2574-2580.
cd Hg . 3 Davutluoglu O I Seckin G Demet G et al. Speciation and
implications of heavy metal content in surface sediments of
A Akyatan Lagoon-Turkey J . Desalination 2010 260 ( 1-3):
; Cd Hg SQCL 199-210.
1. 89 mg'kg_l 0.13 mg'kg_l SQC—I‘I 4 Davutluoglu O T Seckin G Ersu C B et al. Heavy metal
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(3) cd Hg Turkey J . Journal of Environmental Management 2011 92
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