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Fig.1 Sampling stations
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Tab.1 Index of geo-accumulation(7,,,)
and the pollution grades

. Igeo Igeo 5}?& 72%&&
index of . classification egree
geo-accumulation of pollution
<0 0 ¥
0~1 1 ¥ - o
1~2 2 1
2-3 3 - 3,
3~4 4 oR
4~5 5 B — B
=5 6 i
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Tab.2 Background reference values®! and toxicity

coefficients "*! of heavy metals
; T
HER €,/ (mg/kg) toxi;ity
hy tal
cany metas background coefficients

Hg 0.092 40
As 16.60 10
Cu 10.52 5
Pb 20.27 5
Cd 0.053 30
Cr 67.40 2
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Tab.3 Indices and grades of potential ecological risk of heavy metals

Ei fo BB RI

harm classification comprehensive potential hazards

fEHRRBE

potential ecological risk harm classification

E! <40 1% RI < 150 1%
40<E' <80 th 150 <RI <300 rh
80<E' <160 B 300 <RI <600 B
160 <E' <320 = RI=600 Ficr=1

El =320 e

®4 FRAEERETRAE

Tab.4 The content of heavy metals mg/kg
&
heavy metals Fe Hg As Cu Pb Cd Cr
St content | 12894~25044 0.046~0.055 9.8 ~13.1 18.8~20.8  12.1~19.9  0.10~0.37  53.2~63.6
= 2 contert 18546 5336  0.049 £0.004 11.0+1.00 19.9%0.70  16.1£3.20  0.20£0.10  59.6 4. 10

" RN SR, " TR PRE bR s R 3 AMIUITA AR L R D E B

Note: Content range/ (average + standard deviation). The average values were from the sample of three voyage.

FALWET G ML BERRZNRYELE
Fe F-¥ &8y 18 546 mg/kg, SIHEV & LM
PERBE R PEA 4R 45 1 B A IS IR 2 B AH LT
= O 13 %, T I JoRG RS AR ST Fe, IE
B R RRIB TR T A GB 1A B X AS7KF, R
B B AR L 5 R A BB & 1B
THR AR ARG TIRE , 2 M g TR Y) Fe &
BI R EEREE . A 2006 A IRME, 208
HREFRY P RRT EFEK Fe TR, EEH
KT Fe Wit A LMK, T Fe /RN PR AE
WA K T EPERR T R F , X I8 B K 7E 3RS Fe
TR AE  BREETEEMKCIEMERK
T, BRI R B B, AT & R,
BUR SRR BAER R FT R E R E
2.1.2 HhELREEESHT

SRR T & MR ST E 48 He,
As.Cu.Pb . Cd.Cr E¥& 85514 0. 049 mg/ kg,

11.0 mg/kg.19.9 mg/kg.16. 1 mg/kg.0. 20 mg/
kg.59.6 mg/kg, ¥/NF CEEVIRY R &)
(GB18668—2002 ) 55 — 2 i fE KR 1EL, #r HE 6 4%
(SB35 — KA HERR(E) 20 51 24 0. 24.,0. 55,
0.57.0.27.0.40.0. 74 , RAZXHITHAY ELR
JRE BT, 5 2502 ZEIRI SR AR 15 3R 5 X
BT E & B R B EA—3
2.2 FRRBEIFEMNER

AR RIS BORLE G H R T AN IE X 5
Bz, FE R R T BT B RS E AT BE
FIENE RETHMER BREZESEHES
JREEMERLN X BT, WK TUR W EE N
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EH,RALAKX(DIHEHEELE TR MR
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Tab.5 Evaluation results of Geo-accumulation index method

Lo, Hg As Cu Pb Cd Cr
#¢/|MH the minimum value -1.58 -1.34 0.25 -1.33 0.33 -0.93
¢ KMH the maximum value -1.33 -0.92 0.40 -0.61 2.21 -0.67
SF-341H average -1.48 -1.17 0.33 -0.91 1.31 -0.76
1544434 pollution classification 0 0 1 0 2 0
X Lb X 38, contrast area -1.06 -1.08 0.22 -1.29 0.33 -0.67
T5 44434 pollution classification 0 0 1 0 1 0

T 0 PO XSRS IR A R T 57 5 MR PR B AR X R TR SRAE I ) 2012 4E 7 7, 3643 4>

Note: The data of comparative area came from special investigation of marine reserve of Shengsi Ma'an islands, sampling time was 2012/7, station

number was three.
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TR LG X B T HoAth 5 R E 4R 5 4 K —
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KRBT - Hisg NSREE BF, SEREF

BMHERETTRYE )R He As Cr TS HLREE
B B AT X B X3, {2 Cu Pb Cd 975 Je 72 5 B
BT X K, A 5T KSR b DX 3 A
SIRFHX, I J0H A i P 5 A BR 50, 2 A DBl 28k
FE B BRI AR AR RSB RM
HRWERRE,
2.3 BEESEREEHTNGR
TURYPE SR IR K& B, X LS
BB EEERBR S . WEASEERNK
HEEAERTERRITRNFE BUREUARKX
BEFRERZES, HER T XIEERMRIRE R
N I T B RO RS KRR K
REBRGr, Relr e R Y E 5 )8 X A 35
MR, HAR(Q2) () HEHAES
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Tab.6 Individual pollution index and potential ecological risk factors of heavy metals

Hg As Cu Pb Cd Cr XI5 area
C; 0.53 0. 66 1.89 0.79 3.77 0.88 AFFE X IR
E! 21.30 6.63 9.46 3.97 113.21 1.77 AT XK
E! 28.69 7.11 8.75 3.06 56.6 1.88 X H X8

T X0 PO OSBRI B #5575 Mg PR IR X L AL SRAL IS 6] 2012 4E 7 A, 36 3 4>

Note: The data of comparative area came from special investigation of marine reserve of Shengsi Ma'an islands, sampling time was 2012/7 , station

number was three.
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HEGRER, KRR REEMBELESE
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Tab.7 Polltuion rating of elements in two evaluation methods

ev alitfl?f:fth od Hg As Cu Pb Cd Cr
SWRURIEGE Fi5 R K-Sk LR REER O EER
geo-accumulation index
WHMEL SR RBOL He3s 135 B 1155 R 15
potential ecological risk index
2.5 FAEABSESILEENGE RIS BR2E USRI E S B WY E S EE

ASCRFIN L, F E, [HEXY REIE RS
ERERERE, B AT E A A2 & XS R %
ZARK, B HFE UTCE FHE SR & EIE N
ERGE—WTURYE SRS WE; B K LT
REE KT E SR T REE NS HE;

9% HAE ; T HANKANSON Jj32 4 AU Tl Ak
MR ESRB MR T REENSLE K
ASCR A E TS 95T #G AR GBI
PR FE 5 HAUAR T FE R B 217 4 H
BRRER K,
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Tab.8 Comparison of the evaluation results of different backgrounds

Hg As Cu Pb Cd Cr HH{H background
-1.48/0 -1.17/0 0.33/1 -0.91/0 1.312 -0.76/0 F el
/ -2.16/0 -1.03/0 -1.18/0 -1.22/0 -1.91/0 -0.59/0 Wi (1)
e -2.61/0 -1.45/0 -1.40/0 -2.48/0 -1.91/0 -1.01/0 CREPETR Y R ) 13
-2.94/0 -1.03/0 -1.91/0 -2.71/0 -2.91/0 -1.18/0 HAKANSON '3
21.30/1% 6.63/1K 9.46/15 3.97/4  113.21/%m  1.71/4% Faglo]
9. 80/1% 7.33/1% 3.32/1% 3.22/1% 12. 00/1% 1.99/1% Wi (1)
9. 80/1% 5. 50/1% 2. 84/1% 1.34/1% 12.00/15% 1. 49/15% CREPETR Y R ) 13
7. 84/1% 7.33/15 1.99/1K 1. 15/15 6. 00/15 1.32/1% HAKANSON '3

W/ IR Lo T B ARBUE, /7 F BN 15 R
Note: Index of I, and E!/pollution level.
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N1 %2 R, K EGRITRRAAFRKE REHE

I TS Qe BB - R O 9 E, Fa B0k,
BR T A SCR I E 3535 BT 9T BURAE T B
ZHERITIFN Y Cd 75 R e HE R RO
H L, S EERITR R AARKE RS WEET T
METEREERE DRI N, KA R
PR MG EESEERREENRYESRET
ZEPEH b B A AR 58 BB 2 1k A0 5 A8 A
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The risk assessment of heavy metals in surface sediments near Lvhua
offshore bulk unloading platform

HU Yifeng, LIU Mengmeng, LI Lulu, FANG Tiankun, LI Weiding
(Zhoushan Marine Workstation of East China Sea Branch of SOA, Oceanic Environmental Monitoring and Forecasting Center of
Zhoushan City ,Zhoushan 316104, Zhefiang , China)

Abstract: Based on sediment monitoring results of the sea area around Lvhua relieving platform in spring,
summer, autumn of 2012, this paper educes the following conclusion : (1) In this area, the content of
mercury( Hg) ,arsenic ( As) , copper ( Cu) ,lead (Pb) , cadmium (Cd) and chromium( Cr) accorded with the
first class evaluation criterion in the marine sediment quality; Compared with 2006 ,the content of iron ( Fe)
increased significantly. (2) Both evaluation results of the geoaccumulation index and the potential ecological
risk index led to the same conclusion that Hg, As, Pb and Cr were not contaminated, while Cu was slightly
polluted and the situation of Cd was even worse. (3) According to the potential ecological risk index evaluation
,for potential ecological hazards, Hg, As, Cu, Pb and Cr were of low levels while Cd was of higher degree.
The comprehensive potential hazards of the above 6 kinds of heavy metal were of moderate levels in this area.
(4) The discussion of different effects with various background parameters indicated that an appropriate
choice of parameters was of great meaning in heavy metal pollution assessment.

Key words: geo-accumulaton index; potential ecological risk index; heavy-metal contamination; the value of

background ; Lvhua
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