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Fig. 1 Sediment sampling locations of Yellow River estuary
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Table 1 Mass fraction and Risk assessment guideline values of PAHs in surface sediments of Yellow River estuary wB/(ng~g‘l)
B2V HO1 H02 HO3 HO4 HO5 HO6 HO7 HO8 H09 H10 HIl  TEL'  PEL
%% 31.689 11907 32510 22963 16068 3620 29509  11.091 22598  39.551  13.781 34.6 391
& 0.058 1.944 1914 0064  0.052 0.79 0.091  0.09 2071 1874  0.112 6.71 88.9
—EUE 0.875 2328  5.407 1298  0.348 4.45 0.373 1.022 1392 4232 0.154 5.87 128
% 6.858 12327 16550  4.044 1.850 1295 2253 1517 0.738 1784 0977 212 144
E[H 30.588  36.016 58.154 23915 9519 7639 17702 9522 2500  16.038  6.941 86.7 544
H 1.721 5595  7.465 1727 0.182 10.13 1872 0.266 1789  0.119  0.085 46.9 245
PR 7.600  10.048 18343 7252 10460 1563  11.937 10954  4.080  2.194  6.652 113 1494
B 4.141 8284 16271 3717 4280 1043 3933 8196 2836 13250  4.862 153 1398
I (a) A 1.381 3767 6.545 1.653 1.874 0.96 2037 3947 0031 2869  2.082 74.8 693
Ji 3.821 4492 12920 4105  4.698 6.87 3222 8075 2087 9157 4223 108 846
FIFO)FE 4962 4207 10491 4384  4.650 7.60 2,186  7.577 3873 7.138 4385
FIFQPEE 0864 1348 4.148 1.340 1.324 332 1.807  3.042 0284  4.659 1.626
FI ()t 0.000  0.000  0.000  0.000  0.000 0.00 0.000  0.000  0.000  0.000  0.000 88.8 763
BiJF(1,23) 1592 8.090 5464  2.039 1.633 2.64 1442 4082 0597 3760 2252
@B 0650  3.888 0726 0249  0.039 1.00 0.639  0.178 1.060 0995  0.520 6.22 135
FIF(ghi) At 1493 5541 5720 2055 2112 2.80 1469  4.479 1458 4560  2.087
i PAHs 98291 119.781 202.63  80.808  59.086  192.14 80472  74.038 47395 112.17  50.738
®2 AEMRAORESET PAHs RESH (TE)
Table 2 Mass fraction of PAHs in coastal/estuarine sediments of different area (dry weight) WB/(ng~g'l)
X 35§, PAHs it RS M EZBUN
K 15 253.6 ~ 643.6 410.9 FE, Z2004)M
1 (4 Ulsanls 17 213.8 ~550.3 405.6 Khim S, et al(2000) !
BT R 16 8.8 ~ 18500 820 Yim U H, et al (2007) !"*!
BN 15 85.4 ~167.6 138.6 TLE1E(2006) 14
ZERITRE 10 202.2~2079.4 1081.9 A, 4(2005) 1)
by SARCIIE] 16 191 ~ 622 321 TR, %(2005) 1)
MR 16 75~219 135 BHAR, 4200519
B i 17 222.1~776.3 4235 25k, 42002) 17
F T (22MEL) 16 2250 ~2324 BEM, %(2005)"
B S (Pl AR ) 16 85241 ~ 146 249 BEM, %(2005)"
H O (AWFSE) 15 47.395 ~ 202.628 101.596
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JXUSSE B AT BE PR AR eI o [R) ) DA A 48 SR T LA
i, HA SIS0 25 R A E—ii
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R HO6. HI0 S5O IZSFIATA s 2R3 (b)
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PAH ERM -Q =

'J_{,%\\
EERTRE LA — S WA R, 1 MERM-Q J5

%3 FIL{L PAHs B ERM-Q #1 MERM-Q
Table 3 ERM-Q and MERM -Q of PAHs in the different sampling stations

ZFR Wern/(ngrg ! ERM-Q
= 2100 0.015  0.006  0.015 0.01 0.008  0.017  0.014  0.005 0.01 0.019  0.007
A 500 0.0001  0.004  0.004 0.0001 0.0001  0.02  0.0002 0.0002 0.004  0.004 0.0002
—HE 640 0.001  0.004  0.008  0.002 0.0005 0007 0.0006 0.002  0.002  0.007 0.0002
Vi 540 0.01 0.02 0.03 0.007  0.003 0.02 0.004  0.003 0.0l  0.003  0.002
3k 1500 0.02 0.02 0.04 0.02 0.006 0.05 0.01 0.006  0.002 0.01 0.005
hi} 1100 0.002  0.005  0.007  0.002  0.0002 0.09  0.02 0.0002 0.002 0.0001 0.0001
pIcy 5100 0.002  0.002  0.004 0001  0.002  0.03  0.002  0.002 0001  0.0004 0.001
B 2600 0.002  0.003  0.006 0001  0.002 0004 0.002 0003 0.0l 0005  0.002
(@) 1600 0.0009  0.002  0.004  0.001  0.001  0.0006 0.001  0.002 0.0001 0.002  0.001
Je 2800 0.001  0.002  0.005 0001  0.002 0002 0.001 0003 0.0007 0.003  0.002
I (b)HE 1880 0.003  0.002  0.006 0002  0.002 0004 0.001 0004  0.002 0004  0.002
I (k)2 B 1620 0.0005  0.0008  0.003  0.0008 0.0008 0.002 0.0l  0.002 0.0002 0.003  0.001
* It 1600 0 0 0 0 0 0 0 0 0 0 0
ZHI () 260 0.003 0.01 0.003  0.001  0.0002 0.004  0.002  0.0007 0.004  0.004  0.002
HIf(gh,i)iE 1600 0.0009  0.003  0.004  0.001 0001  0.002 0.0009 0.003 00009 0003  0.001
MERM-Q 0.004  0.006  0.009  0.003  0.002  0.08  0.003  0.002 0002 0005  0.002
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Ecological risk assessment of PAHs in surface
Sediments from the Yellow River estuary

Liu Aixia, Lang Yinhai , Xue Lidong, Liu Jie
Key Lab of Marine Environmental Science and Ecology, Ministry of Education, College of Environmental

Science and Engineering, Ocean University Of China, Qingdao 266100, China

Abstract: Two approaches: threshold effects level (TEL)/probable effects level (PEL), mean effects range-median quotient
(MERM-Q), were employed to analyze ecological risk of polycyclic aromatic hydrocarbons (PAHs) in the surface sediments from
Yellow River estuary. It was found that 4 PAHs(benzo (b) fluroran thene, benzo (k) fluoran thene, benzo (g, h, i) perylene, indeno (1,
2, 3-cd) pyrene) had probably certain risk in all stations. Naphthalene in surface sediments exceed TEL at east and southeast of Yel-
low River estuary, the mass fraction were at levels where adverse biological effects may occasionally occur (=TEL and < PEL). The
mean PAH ERM-Qs for all stations in Yellow River estuary none exceeded the value of 0.1, indicating that the potential combined
ecological risks of PAHs in surface sediments were generally low, the harm probability was far less than the 10%.

Key words: surface sediments; polycyclic aromatic hydrocarbons; ecological risk analysis
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