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Abstract

method, sediment heavy metal enrichment factor method and potential ecological risk index method were used to analyze the eutrophication of

Based on the environmental quality survey results of the area near Hangzhou Bay in Ningbo in April 2018, the eutrophication index

the water and the heavy metal pollution in the sediment. The results showed that in addition to the inorganic nitrogen and activated phosphate
stations exceeding the standard rate of 100% in the water quality near the Hangzhou Bay New District of Ningbo, all other indicators met the
second category of seawater quality standards. The rate of Cu removal from the sediments in the sediment exceeded the standard rate of 4%,
and other indicators met the quality standards of the first type of marine sediments. The eutrophication index of all stations was greater than 1,
and the sea area was in a relatively serious eutrophication state. The average value of the comprehensive potential ecological risk coefficient of

heavy metals in the sediment was 44. 76, and the potential ecological harm was slight.
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Fig.1 Location of the marine environment status survey
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Table 1 Seawater quality standards and sediment quality standards in

surveyed area

TEMERR SR B %I%ﬁi
Evaluation Clas.s 1 seawater mfﬂ%ﬁ%

. quality standards Class | marine
index mg/L sediment quality
pH 7.8~8.5 —

DO >5 —

COD <3 —
THLAE (LA N i) Inorganic <0.30 —
nitrogen (as N)

TR L Active phosphate <0.030 —
171126 Petroleum <0.05 <500.0 mg/kg
ALy Sulfide <0.05 <300. 0 mg/kg
5 Pb <0. 005 <60.0 mg/kg
8 Cd <0. 005 <0.50 mg/kg
i Cu <0.010 <35.0 mg/kg
B In <0. 050 <150.0 mg/kg
% Cr <0.10 <80.0 mg/kg
K Hg <0.000 2 <0.20 mg/kg
i As <0.030 <20.0 mg/kg
A WLk Organic carbon — <2.0%
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Table 2 Results of surveying water quality status mg/L

kit JLH FHE
Index Range Mean
pH 8.00~8.27 8.10

DO 7.72~8.01 7.86
COD 0.48~2.53 1.17
A1 Petroleum ND ~0.02 0.01
JEHLA Inorganic nitrogen 0.86~1.65 1.26

I PEREERER Active phosphate 0. 032~0. 065 0.048
WAk Sulfide ND —
Cu (1.8~3.9)x107° 2.8x107
Zn ND~0. 052 0.18

Pb ND~2.1x107° 9.1x107
cd (6.2~11.0) x107° 7.9x107°
Cr (5.6~62.0) x107™* 1.1x107°
Hg (3.9~66.0) x107° 2.7x107°
As (1.2~2.2) x107° 1.78x107?

T < ND PR R T T R

Note : ND means that the sample test result is below the detection limit
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Table 3 Index of water quality evaluation standards in the surveyed

sea area

Bzt i EEL e
Index Range Exceeding standard rate//%
pH 0~0.43 0
DO 0.20~0.39 0
COD 0.16~0.84 0
A7 Petroleum 0~0.38 0
THLA Inorganic nitrogen 2.87~5.51 100
WL EL Active phosphate  1.07~2. 17 100
ik Sulfide — 0
Cu 0.18~0.39 0
Zn 0~1.04 2
Pb 0~0.42 0
Cd 0.01~0.02 0

Cr 0.01~0.06 0
Hg 0.02~0.33 0
As 0.04~0.07 0
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Fig.2 Eutrophication index of each station in the sea area
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Table 4 Results of sediment status in the surveyed sea area

izt Flen | FAEE
Index Range Mean
1112 Petroleum//mg/ kg ND~11 5.35
A Lk Organic carbon//% 0.32~0.54 0.43
BALY Sulfide /mg/ ke 0.34~1.40 0.62
Cu//mg/kg 14~37 27
Zn//mg/k 50~128 82
Pb//me/ ke 20~42 k)
Cd//mg/kg 0.042~0. 150 0.078
Cr//mg/ke 4777 61
Hg//mg/kg 0. 048~0. 082 0. 062
As//mg/ke 5.7~34.0 2%

T ND A RG2S AR TG H B

Note : ND means that the sample test result is below the detection limit
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Table 5 Evaluation index of sediments in surveyed sea areas

Bzt bienil Pl e
Index Range Exceeding standard rate//%
A7 Petroleum 0~0.022 0

A MLk Organic carbon 0.16~0.27 0
iAk#) Sulfide 0~0. 005 0
Cu 0.40~1.06 4

Zn 0.33~0.85 0
Pb 0.33~0.70 0
Cd 0.084~0.300 0

Cr 0.59~0.96 0
Hg 0.24~0.41 0

As 0.06~0.34 0
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Table 6 Background reference values, toxicity coefficients, enrichment

coefficients and potential ecological risk coefficients of each

heavy metal element

%%%%{E == Z H 24 Z 2§E$§JXLK\L‘7
H4JEICE  Background ﬁ(ﬁTi\ﬁ m(%ciﬁ REU(E,)
Heavy metal  reference e e Potential
element values TOX.IC'l[y Enrl(jh'mem ecological

mg/ke coefficients coefficients risk coefficients

Cu 30 5 0.90 4.50
Zn 80 1 1.02 1.02
Pb 25 5 1.28 6.40
Cd 0.5 30 0.16 4.80
Cr 60 2 1.02 2.04
Hg 0.25 40 0.25 10. 00
As 15 10 1. 60 16. 00
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