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Fig.1 Sampling stations of the surface sediments in the study area in 2013
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Tablel Evaluation criteria for marine sediment quality

A Lk h Cu Pb Zn Cd Hg & Cr RAR]

Tt
/X102 /X106 /X106 /X106 /X1076 /X1076 /X1076 /X1076 /X1076
2% CL <2.0 <500.0 <35.0 <60.0 <150.0 <0.50 <0.20 <80.0 <300.0
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Table 2 Background reference and toxicity response parameters of heavy metals

Z M Cu Pb Zn Cd Hg Cr
Cii/mg * kg ™! 18.2 13.5 52.08 0.318 0.0253 51
T: ) 5 1 30 40 2

{E:Cu.Pb.Zn,Cd, Hg TR TR Hd 51 A SCHRL27 ], Cr JGE B 51 11 SCHR (261 3 2 i 13 2 2051 11 SCHRES]

R3 Ci,Ci, ELLERI SRR TS LABENBELESNEEED Y
Table 3 The pollution degree or the potential ecological risk degree indicated by Ci{ , C; , Ei , ERI™'®
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Table 4 Mean and standard deviation of heavy metal content in the surface sediments of the study area

'ﬁﬁ[‘ﬁ?)’% J[L’Hﬁ% (E]% Hg Cu Pb Zn Cd Cr

/X102 /X106 /X106 /X106 /X106 /X106 /X106 /X107 /X107

i geit i

_ PR 22 0.06 2.19 6.28 0.00 0.07 0.17 1.63 0.01 0.57
o SE 0.34 54.46 43.58 0.03 10.63 12.93 49.45 0.30 24,06
bR 22 0.01 1.25 6.85 0.00 0.30 0.56 2.15 0.01 0.40
o S 0.57 54.02 158.92 0.03 10.20 11.64 33.05 0.27 23.55
Frife 22 0.01 1.00 9.02 0.00 0.15 0.54 1.95 0.01 0.30
0 -2 {H 0.57 53.78 165.33 0.03 10.33 11.79 35.60 0.26 24,17
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Table 5 Correlation analysis of the parameters of the surface sediments in the study area

oA EERIR S iRt} mE Hg Cu Pb Zn Cd Cr
LR IR 1.00
AL —0.17 1.00

i 0.93 —0.14 1.00

Hg —0.33 0.49 —0.20 1.00

Cu —0.59 —0.20 —0.66 —0.11 1.00

Pb —0.73 0.23 —0.79 0.06 0.59 1.00

Zn —0.91 0.26 —0.95 0.31 0.61 0.86 1.00

Cd —0.77 0.11 —0.83 0.06 0.64 0.92 0.85 1.00

Cr —o0.21 0.46 —0.16 0.26 0.24 0.35 0.36 0.24 1.00
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Table 6 The coefficient of variation of heavy metal content in the surface sediments of the study area

i [ A HLK R R HES Hg Cu Pb Zn Cd Cr
5 H 0.012 2 0.087 7 0.904 2 0.000 2 0.000 4 0.002 2 0.053 9 0.000 1 0.013 6
8 H 0.011 3 0.023 1 0.043 1 0.062 5 0.029 1 0.048 2 0.065 1 0.052 0 0.017 0
10 A 0.011 0 0.018 7 0.054 6 0.068 2 0.014 5 0.046 1 0.054 9 0.042 2 0.012 6
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Fig.2 The quality index distribution of organic carbon in the surface sediments of the study area
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Fig.3 The quality index distribution of sulfide in the surface sediments of the study area



56 w7 R T R 37 %

TF 5 DX 2 J22 OB v s 24 0 B 8 2507E 3 W Wl b 7 e AR 8 B 3 19 A8 6 (&1 4) . 2013-05 il 28 it i 5 4
Fe/N (<2011 DAAS] XAy ol o 8 [a] A1 2E Jo5 2 8 K08 /)N 5 (0 2013-08,2013-10 J5 5 8 B0 4 B W, g 3 46 K
843 1 AR 0.30 A X AL 3 L AR b B T B A L 2013-08 8 48] X 2% J2 U0 R W vb 3 26 R R4 B0 2013-10
/N, 2013-10 R F5 5L X (<<0.307) 1 LA BT /b

s ) AR i e R

35°30'( (a)5 H = ot 3530 (0)SH - 35°30'
< i y L= Ross 0.355
N \‘\>\099A<;‘ﬁ00'056 = 0.102 N 02330 ——— 0330 | 0.350 N 0.349
35728 D @ 008 greogr T > % 35708 0343

g 0320 0.340
o (7 @ O PN - N
° > 8 S ‘ 0330 ’

35°26' \ 2 o /%9% 0086 35°26' 0325 3D 26" 0325
L\ %\ / 0.082 y 0319
oyl B \\\,,:0’0% oo7s 'J. Q ng: . 0313
35241 N ——— T o074 35°24 0310 35724 0307
\ ‘ 0.070 \ 0305 0.301
0.066 L 0.300 0.295

119°50° 11953 11956’ 119°59'E 119°50° 11953 119°56' 119°59'E 119°50° 119°53' 11956’ 119°59'E
B4 5T X3 2 UUR) H i 28 B i 48 2003 A 1]

Fig.4 The quality index distribution of oils in the surface sediments of the study area
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Table 7 Statistics of C{ and C; of heavy metals in the surface sediments of the study area

Ci
W 0 B ) Cr
Hg Cu Pb Zn Cd Cr
5H 0.11 0.58 0.96 0.95 0.94 0.47 4.01
8 H 0.10 0.56 0.86 0.63 0.84 0.46 3.46
10 H 0.10 0.57 0.87 0.68 0.83 0.47 3.53

B 5 B AFST X 2013-05 (31 X A B 30 965 3ok 385 38 75 Y48 A0 8 (= 3.92) , 75 e s DX 807 T 40 31 X b
BB IR 5 2013-08 75 G rhty X B B 20 A3 IX P4 g 30 0 L 75 e AR AL PR AR 3.26 ~3.70 , AHEL T 2013-05, F
4 G YRR B R AR 5201310, V5 G rproty DX S8 1T R A B B A A0 DXV R L PGS L DA R Y b S I L
15 Y8 B 5 /N T 3,68, ST 2013-08, FLA% 5 75 Ye g Bl T FR IR A B K,

] X 3R 2 TR 5 Y B0 AR A TR YRR B L OB % ol (] HE RS, IR Ik 3 . B & R 5 W th
F b BB A% o DX I 7% 22 A1) DXV 8 K 74 e A 1



2 LT B U 57 100 U DX {6 DX AR ) B A T S AR 57

C‘ cf cf
35°30' (a)5 8 . S 115 35°30°[ (b)SH , ar0 36807 (c)107 -
N | . S :-:i N PO 366 N 3 ; P68
3528 e 3528 N 2% 35708 / i
4.10 35p. a Y s 3.60
1 4.08 S8 ) 3.54 g
4.06 i 5 3.50 3.56
35°26 o 35°26" - 35°26" ¢
, b PN ﬂ\ ase 35261 3 -
oo 1t Nl N g 3.38 oo 1t 348
35°24'] 3% 3524 \ sas 35724
" 3.44
3.94 3.30 i
3.92 T T r 3.26 T T T T 3.40
119°50° 119°53°  119°56' 119°59'E 119°50° 119°53°  119°56' 119°59'E 119°50°  119°53° 11956 119°59'E

K5 MRXEZZRIRY P ESRTG R Co oA H

Fig.5 The pollution index C; distribution of heavy metals in the surface sediments of the study area
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Fig.6 The potential ecological risk index distribution of heavy metals in the surface sediments of the study area
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Table 8 The mean of ERI and the contribution rate to ERI of different heavy metals

] moH Hg Cu Pb Zn Cd Cr ERI
E: 4.35 2.92 4.79 0.95 28.07 0.94 42.02

o TUHR A 10.35% 6.95% 11.40% 2.26 % 66.80% 2.25%
E 4.15 2.80 4.31 0.63 25.08 0.92 37.90

o &S 10.95% 7.40% 11.37% 1.67% 66.17% 2.44%
Ei 4.18 2.84 4.37 0.68 24.92 0.95 37.94

10 piYE 11.01% 7.48% 11.51% 1.80% 65.69% 2.50%

T 25 F AL R T s

3 %45 B

T WIEFE T B 2 1 DXL T R P 9 A M DX T AR ) b R R 9 e O FRATT R IO 5 X R O
Tolb AR LURG TURR B v H 4 T Y B O S SR DU Y B & R W AR B0  Hakanson AR B H &
ROk 25 R BEFARAR O T 58 XCIT R v (9 4 J L S () o0 A R AL TR AR AR S XU BEAT T 0 A S
M AR RN F 458 .

B0 X B B 30 ¥ S J2= DUAR W 95 e ) 4% T35 B 45 /N T 5 — ZROR M b e . 4535 S W0 A G 1k 20 B 2 9T
Cu,Pb,Zn,Cd PURNEE 4 & 7e 2 4] X R BUE 0 WL R i S X 26 o Jm T RE TR U, 5 A m s e &
AR E2E LA R 22 R R ORI AR X R R DU ¥ ey 25 18] o A 149 20 23 (8] B HORAR /D AR IXT5 e kb F — 4>

2) Y5 B R BE AR JE o M, 9T IX R R DU AR 4 Jm OC 3R 09 e AR fh EE BRI Pb, Cd. Zn, Cu, Cr,
He B &R 5 Qe fe i M IRT5 4t .

30 A 218 T 0 A B2 23 M7 45 <63 T 3R A TR A A 25 KU P e KRB /MK Yl Cd L Pb, Hg, Cu, Cro Zn, B
B AR AR T A A S AU

4)2013 ARz foUfE X iy AR S X A JE h B B KK 5 A 10 .8 A,

SR AR S DAl A SR AP 5 DX S 30 ) < J 9 S A 0 A A AR L R TR A S8k O AN B AL
JRAE S % T A8 DX T AR ) T o A - P s v SR P BT A T R TG A 1) A SR ME ) SR A L 38 IV
AR T B 28 57 o AR SCHY 58 W AN RE RS L % 5 | A 1 T L A SRS 58 T AR RE W8 D A7 S b vl 4 ol 2 4 it Ay
gt MR o Ay VAT DB (T A8 B DA RS B A I BEAE SR A T AR AR . AR XU Y SR
P85 7 Yl R B X T T A A 15 DX 8 o ol P R B R AT 0 R 0 S
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Analysis and Evaluation of Sediment Quality at the Dongjiakou Port
Temporary Ocean Dumping Site

JIANG Wan-jun,QU Wen, LIN Sen, TAO Hui-hui
(North China Sea Marin Forecasting Center » SOA . Qingdao 266061, China)

Abstract: To study the quality of the surface sediments at the Dongjiakou Port Temporary Ocean Dumping
Site, the monitoring data obtained at this site in May, August and October of the year 2013 are analyzed.
The results show that the quality indexes of Hg, Cu, Pb, Zn, Cd, Cr, sulfide, organic carbon and oil sin-
gle factor in the surface sediments are all less than 1, totally reaching the requirements of the first category
of evaluation criteria stipulated in the Quality Standard Of Marine Sediments. The pollution degree of the
heavy metals in the surface sediments is, from serious to minor in turn, Pb, Cd, Zn, Cu, Cr, Hg. Of
them, Pb, Zn and Cd contribute the most in the study area. Thus, the heavy metal pollution can be evalu-
ated as a low level. The potential ecological risks of the heavy metal elements are in the order of Cd, Pb,
Hg, Cu, Cr, Zn, indicating that the heavy metals are in a low level of potential ecological risk. At this
dumping site, the potential ecological risk degree in 2013 is, from serious to minor in turn, May,
October, August. It is of great significance to grasp the environmental pollution degree of heavy metals in
the sediments of the dumping areas for scientifically using and managing the ocean dumping areas.

Key words: Dongjiakou Port; ocean dumping sites; heavy metal pollution; surface Sediment; ocean ecolog-
ical risk evaluation
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