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Sediment quality criteria for heavy metals in Lake Dongting based on screening level con-
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Abstract: 129 surface sediment samples and the co-occurrence macrozoobenthos samples were collected from Lake Dongting during
2013-2015. Concentrations of six kinds of heavy metal—arsenic (As), cadmium (Cd), chromium ( Cr), copper (Cu), lead
(Pb) and zinc (Zn) in the sediment were measured and the species composition of macrozoobenthos was identified. The results
showed that the average concentrations of As, Cd, Cr, Cu, Pb and Zn were 17.2, 2.63, 56.9, 32.4, 38.4 and 96.3 mg/kg
(DW), respectively. Based on the field data on the co-occurrence of sediments and macrozoobenthos and the concentrations of
heavy metal, the screening level concentration (SLC) approach was induced to preliminarily explore the sediment quality criteria
(SQC) recommended values of heavy metal for surface sediments from Lake Dongting. The calculated SQCs of As, Cd, Cr, Cu,
Pb and Zn of Lake Dongting were 11.97, 1.13, 42.03, 19.17, 23.63 and 67.54 mg/kg ( DW) , respectively. These SQC values
were compared with those of different countries and regions. It was found that SQCs obtained in this study were close to the median
values of the reference data. The SQCs of heavy metal in Lake Dongting came from different derivation methods were comparative.
However, there is still some uncertainty when applied the values of SQC derived from screen level concentration approach. One rea-
son responsible for the uncertainty of the SQCs is that the field data used to derive SQCs is limited. In addition of heavy metal pollu-
tion, many other factors can affect the distribution of macrozoobenthos, which will lead to relatively biased in the values of SQCs.
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Fig.1 Sampling area in Lake Dongting
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Tab.1 Heavy metal contents in surface sediments of Lake Dongting

ity As cd Cr Cu Pb Zn

T W TR - 280 17.2 2.63 56.9 32.4 38.4 96.3
T8 22 SRR e A 1 49.7 10.0 129 80.6 86.0 203
T B TR fre M 8.85 0.72 35.9 12.3 10.2 32.1
W 7 (i 124) 11.0 0.18 32.0 70.0 23.0 98.0
S E K R PURF-H4{ %) 9.10 0.14 38.0 21.0 25.0 68.0
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concentration, SSLC) , HA W3 2.

%2 TAREMUTRIH As .Cd Cr,Cu Pb Fl Zn Y SSLCs”
Tab.2 SSLCs for As, Cd, Cr, Cu, Pb and Zn in the sediments of Lake Dongting

SSLC/ (mg/kg( DW))

JEATE ) Hz /%
As Cd Cr Cu Pb Zn

MR FEL Cryptochironomus defectus 27.13 17.85 2.21 53.31 43,96  31.94  89.33
Z NI Microchironomus tabarui 16.28 24.01 2.65 41.96 20.12 43.98 80.76
PRI Chironomus flaviplumus 24.81 13.39 2.92 66.43 26.03 31.82 95.94
WBREEIL Cryptochironomus rostratus 13.95 11.38 2.74 41.29 39.84 51.15 90.38
JUBEZ 4RI Polypedilum masudai 8.53 21.85 1.87 65.93 38.98 36.83 58.61
WL IR R Cricotopus bicinctus 12.40 38.85 1.92 72.53 3573 3094  81.21
WO R R FEIL Procladius culiciformis 20.08 24.73 2.76 60.54  30.42  48.57  93.45
£ AR Polypedilum convexum 14.73 29.82 1.11 4543  21.63 4245 104.40
THEZ RIRI Polypedilum nubifer 20.93 24.01 2.65 41.96  20.12 4398  80.76
TR L PRI Tanypus chinensis 22.48 19.85 2.31 63.31 43.96  51.94  99.33
ST Lomprotula leleaci 5.43 13.25 3.86 46.94  18.23 1926  73.05
WA ICE I Anodonta woodiana 5.43 19.96 1.88 50.64 23.65 34.68 114.61
IR IR Bithynia fuchsiana 9.30 10.04 3.72 72.18 36.27 17.30 45.44
KIBIR Parafossarulus eximius 10.08 21.98 2.50 70.52 33.22 53.11 129.98
WRIKFE3R Limnoperna lacustris 11.63 31.37 5.01 4834  28.16 5597 104.69
TS TRME Semisulcospira cancellata 24.81 12.81 1.39 63.86  29.87  31.45 142.04
YW Corbicula fluminea 28.68 10.51 2.79 53.04 20.63 27.76 75.18
RNy S I s Semisulcospira amurensis 10.08 39.66 4.01 71.34 57.26  40.28  132.69
WAERWL Sphaerium lacustre 11.63 9.46 1.06 58.94 28.79 38.94  143.69
537 Limnoperna lacustris 6.98 21.23 1.73 53.69 30.25 36.94 79.84
PLECHR Corbicula largillierti 11.63 20.07 3.38 67.31 19.45 25.15 96.65
FUEIABIZ Bellamya purificata 25.58 16.22 4.66 50.76  22.66  36.98  66.74
Hil 8B HRE Bellamya aeruginosa 29.46 14.54 1.81 90.09  40.81  42.04 102.10
[ TRER I Unio douglasiae 20.93 19.71 3.81 67.21 3245 5049  86.10
v [ 8 H 82 Cipangopaludina chinensis 18.60 15.64 1.32 58.46  21.42  41.09  94.69
IRIK BALLUE] Monopylephorus limesus 16.28 17.24 1.04 43.69 35.69  43.69 103.69
R /KL Limnodrilus hoffmecisteri 24.81 28.46 3.06 87.69 49.96 56.33 183.46
E BIK 2216 Limnodrilus udekemianus 27.91 18.95 2.78 70.46 50.36 56.84 122.69
R 489 7K 85 Aulodrilus prothecatus 20.16 23.25 4.94 67.98  39.9 53.64  169.88
I QB HEIE Branchiura soweribig 27.91 24.26 3.13 89.46 28.64 54.86  119.98
IEBMS| Tubifex tubifex 6.98 24.48 2.06 86.54 4698  46.54 124.94
AR Tubifex sinicus 6.98 17.26 2.31 69.93  51.36  43.69  119.69
WEF Ephemera sp. 13.18 28.96 0.96 38.96 19.84  27.43 63.25
&3k 47 4% Neureclipsis sp. 20.16 17.92 2.03 54.69 2654 3564  71.96
FUF Gammarus sp. 20.93 23.36 1.08 65.60 2339 2894 7124
FiHE Gomphus sp. 8.53 15.69 2.32 51.79  33.64 3197  76.94
YUY Ceratopogonidae sp. 20.16 11.24 1.32 50.31 31.62 31.29 69.81
%24 Hirudinea sp. 23.26 19.36 1.87 66.32 3245 3364  96.46
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Tab.3 Normality test of SSL.Cs for As, Cd, Cr, Cu, Pb and Zn in the sediments of Lake Dongting

it As Cd Cr Cu Pb Zn
FEA 38 38 38 38 38 38
Shapiro-Wilk #:55 ( £ 57K -4 0.05) 0.06 0.06 0.08 0.06 0.35 0.09
Kolmogorov-Smirnov 7]‘\%%( WK M 0.05) 0.69 0.80 0.89 0.97 0.98 0.48
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As Cd.Cr.Cu .Pb Fl Zn & AE AR B i1 DR Hp 45 F 45 J& 07 43 7K S 4K B ( screening level concentration , SLC)
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Fig.2 SLCs of As, Cd, Cr, Cu, Pb and Zn for the sediments of Lake Dongting
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Tab.4 Sediment quality criteria values for heavy metals in different countries or areas

DU o i KR As cd Cr Cu Pb Zn
] J W S EN T 11.97 1.13 42.03 19.17 23.63 67.54
T J 18 v [31] — 0.16 — 19.00 10.00 56.00
TS BH 187 1 [27] — 0.33 — 46.00 18.00 64.00
Ayl i SR [27] — 1.30 — 23.00 17.00 98.00
RIS L o728 [27] — 1.70 — 650.00 250.00 300.00
KINHEE [32] — 6.42 — 55.30 20.60 201.50
SURTIE-*/ [32] — 5.42 — 52.80 18.90 177.70
NOAA Y ERL [33] 8.20 1.20 81.00 34.00 46.70 150.00
NOAA #J ERM [33] 70.00 9.60 370.00 270.00 218.00 410.00
% AN LEL [34] 6.00 0.60 26.00 16.00 31.00 120.00
1% B3k PEL [34] 41.60 4.21 160 108 112 271
USEPA 1) TEL-HA28 [35] 11.00 0.58 36.00 28.00 37.00 98.00
USEPA K PEL-HA28 [35] 48.00 3.20 120.00 100.00 82.00 540.00
SN 70.00 9.60 370.00 650.00 250.00 540.00
e/ ME 6.00 0.16 26.00 16.00 18.90 56.00
T KAB/ B/ ME 11.67 60.00 14.23 40.63 13.23 9.64

* ERL A2800; 38 FEI(EL; ERM S RU0 7 [l s LEL R S ARZUN 7K - PEL 2 A G408 7K °F- ; TEL-HA28 1 PEL-HA28 2
28 d Hyalella azteca BBV 7K - BB AT AT BERSON K P B {E s NOAA 38 [ IS 5 5 46 FiUR) s FDEP 9 2 [ 2 HLIk M
LR ).
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