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Heavy metal and phosphorus pollution characteristics and dredging
depth in sediment of Wujin Port, Wuhan

YANG Jun, WANG Zuhui, LI Ang, HU Bo
(CCCC Second Highway Consultants Co. Ltd. , Wuhan 430056, Hubei, China)

Abstract: [Objective] 16 out of 26 key lakes in Wuhan Economic Development Zone (Hannan District) have
water quality worse than Class IV standard. The purpose is to study the pollution characteristics of 6 heavy
metals and phosphorus in the sediment, analyze and determine the appropriate dredging depth, which is of great
significance to the prevention and control of similar small and micro water pollution and environmental
dredging in this area. [Method] Taking Wujin Port as an example through 2 sets of experiments, the pollution
characteristics of heavy metals and phosphorus in the sediment of Wujin Port were analyzed: (1) Stratified
samples were taken from the sediment in the depths of 0—60 cm at 3 points, and the contents and the distribution
pattern of 6 heavy metals( Cu, Hg, As, Pb, Cd and Ni ) were analyzed. Geo-accumulation index and potential
ecological risk index method were used to analyze and evaluate the pollution characteristics and risks of heavy
metals in the sediment. (2) Comprehensive pollution index method was used to analyze and evaluate the

phosphorus content in the sediment of polluted layer (0—15 cm), transition layer (15—30 cm) and normal layer
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(30—50 cm) at 3 points, and the soluble active phosphorus (SRP) and total phosphorus (TP) in the sediment were
analyzed through analytical experiments. [Result] With regard to the heavy metal pollution characteristics in
the sediment, the contents of heavy metals decreased with the increase of depth, those in 40—50 c¢cm tended to be
stable, and those below 50 cm were close to the soil background value or the soil environmental quality Level I
standard. Geoaccumulation index (/4,) showed that the degree of heavy metal pollution was mostly mild to
moderate, and the potential ecological risk index value was less than 40, so the risk was low. The pollution
characteristics of phosphorus in the sediment showed that TP content in polluted layer, transition layer and
normal layer displayed an obvious decreasing law. The concentration of SRP and TP released from polluted
layer and transition layer was higher than that from the original overlying water. SRP and TP released from the
normal layer in both short term and long term were the lowest. [Conclusion] The pollution in the sediment of
Wuyjin Port is mainly concentrated in polluted layer and transition layer. Cu and Pb are the main ecological risk
factors, but they are at low ecological risk. In order to better remove endogenous pollution, it is determined that
the optimal dredging depth of the small and micro water body in Wujin Port is 40 cm, based on the
comprehensive analysis of the pollution characteristics of heavy metals and phosphorus in the sediment. [Ch, 3
fig. 6 tab. 14 ref.]

Key words: heavy metal; phosphorus; pollution characteristics; dredging depth; geoaccumulation index;

potential ecological risk
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SE 3 ARRES: 1 5RREA (30°22'37.18"N, 114°05'39.87"E), 2 ‘SRFEA (30°22'27.38"N, 114°05'40.87"E),
3 SRFEA (30°22'17.58"N, 114°05'44.97"E).
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Figure 1 Technical route in the study
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Table 2 Grading standard of potential risk index method
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Figure 2 Distribution of heavy metal content in sediments of Wujin Port

RS EERENESREAER, MEREMNN, E4E R RECH TS, B 40~50 cm
IRl FRGE, 50 om IRELLT 3 ASRAE S E 4 B /B FNAR e H 8965 58 3l 3me-kg ', il
150 mg- kg ', 4N 600 mg-kg ™', #%H 650 mg-kg ', KN 0.075 mg-kg', N 180 mg-kg ),

212 KRBT ELETRERIKIFN HE A JRIEESEGRBREL S “RE-REEE” o AR
KRFESZIE, BB RBREA BRI 1 S0E I E S8 T2 REHEEN KB IMRIR R . Y.
BB B R 25 NKREVMRIR O . B B B B R 3 S REIMRIR R . HY
i, BB Re HUEVTEN: FSRAESE SR HIT AU R R, s YRR A R T R 0 T A A A
T, BORRMIRRACR, TR ST,

F S ATAL: PR BRVEE AR S KU AR R (E) 34/ T 40, KUSEAR, X5 BEHE B0 &5 R —2
A JRIE S S TR Y S RSB 7E A S R HE B (Ip) M 120, /NFHERRME 150, J& TRMAEE.
ME S B AESKSHEEBORE , AFERFESAE 2 RO W3, B2 28 W) 22 7 2 ma Kk .

2.2 [RiREERY TS AFE R XUBE )

22.1 JRF T BEE A A AE B R AT IS HORN WAt B A U VBB E RIS R T LR (65 6):
YR W ER . IEE R AT SR I B s . W 2R A5 AR O 2 A IS e S
PIPEM AR T LLE ) (R 6): STs RRER m R TR Y2 Mt )2 . X PEI 45 R 5 s e i dr SE 56
H AT PR I PR B RSB R A AR AR G

222 RRFEEGHEZNESH  HE AR R, 5 YRSV AT T R TR R
0.085~0.184 mg- L', P BE N 0.093 mg- L' 7] %M Pl B i il 42 3 AR Ak L 3R, RS
1 KA 0.184 mg- L™ Hefm ASR, 25 2 K AT VAP 0 1 Ml o o e B 3 AR b oA e o i 7 /K Pl P 90 el
9 0.088 mg+ L', 2 7 RIFWRPIEHEIGHERE B E WK EAE 0.085 mg- L' L NIEsh, ZRARE, fFER
W, MBS R 0.050~0.742 mg- L, XA E K 0.189 mg-L ',

TP (15~30 cm) JES 8RR AR b Bl 0 T 78 42 0% Ak I R 2 08 sh /N (I 3B) o T V8 e T P o i
e 0.020~0.237 mg- L', SEHIFREWE K 0.052 mg- L', BB E A 0.040~0.270 mg- L', Fi
Frit i R 0.091 mg- L' HHIEl 3B T LUK IR . A i 1 0 O A R I 0 Al 26 22 SR
K, B 1 RRERUS, KIFERFAIRE—NEE NS, ISR KR i T P 6 o 1 e e 2
1R, ~0237mg L, 553 KI5 AU B AT 1 6 1 o v B M A 28] I 1 78 /K 11 0.083 mg- L' LA
T, AL A 2 R v AR T RIS L2 (0~15 eom) SR TR BB 00 PR . BB A DB e T A
PEVGPERE IR, MBS 6 R, SR I VR B e IR K S B VR Y 0.098 mg- LT AR, BT



658 RTINS NN = g 202246 H 20 H
4 LEEEERETLEEITME
Table 4 Evaluation of pollution degree of heavy metal in Wujin Port
| R i
SRR B /em
Loeo YRR Ioeo 5 YRR Igeo YRR
0~10 0.51 R RS Y 0.15 R EETS Y 0.29 TR RS Y
10~20 0.65 BRRE-Th RS g 0.15 IR RS 0.65 BRRE-h RS g
20~30 0.62 R R Y RS 0.29 R R Y
! 30~40 0.98 R - TG Y RS- TG Y 0.36 R ETEY
40~50 0.51 BRI IR RS Y 0.22 BRRE-Th RS g
50~60 0.25 R R RS 0.22 R R Y
0~10 0.96 R RS Y 0.15 IR RS Y 0.99 BRI
10~20 0.15 RS g 0.15 RRRE-h TS 0.22 BRI
20~30 0.20 R R Y R EETG Y 0.07 B
? 30~40 0.86 R RS Y IR RS Y 0.22 R RS Y
40~50 0.22 R EETS RRRE-h TS 0.07 BRI
50~60 0.05 RS Y - Y 0.90 RS Y
0~10 0.77 BRRE-Th RS 0.15 IR RS Y 0.07 BRRE-Th RS
10~20 0.22 R R 0.15 R 0.48 R R Y
20~30 0.05 - G Y RS- TG Y 0.54 R ETEY
} 30~40 0.90 RIS Y BREE-rh RS Y 0.99 BRRE-rh RS Y
40~50 0.59 R R RS 0.81 R R Y
50~60 0.12 - G Y RS- TG Y 0.71 R ETEY
# i ]
RAE R B /em
Lyeo TS YLRR Iyeo TR Iyeo TG YLRR
0~10 0.04 R R Y 0.74 - S Y 0.70 P Y
10~20 0.09 R RS Y 0.06 BREE-H RS Y 0.97 BRI
20~30 0.91 LSRR UERGES 0.74 RS Y 0.78 RS
: 30~40 0.72 R R Y 0.32 BRE-h Y 0.61 BRE-rp L
40~50 0.54 R RS Y 0.74 BREE-H RS Y 0.70 R EETS Y
50~60 0.49 LSRR UERGES 0.74 RS Y 0.51 RS
0~10 0.21 R RS Y 0.74 BT EE Y 0.61 RS Y
10~20 0.49 R RS Y 0.74 IR RS Y 0.00 R RS Y
20~30 0.41 RS g 0.74 RpE-rh TS 0.07 RS
? 30~40 0.21 RS Y 0.74 BT EE Y 0.51 RS Y
40~50 0.95 R RS Y 0.74 IR RS Y 0.31 R RS Y
50~60 0.44 RS g 0.74 BRpE-rh TS 0.93 RS Y
0~10 0.54 R RS Y 0.00 R EETS Y 0.07 R EETS Y
10~20 0.88 R RS g 0.58 R RS Y 0.19 RS
20~30 0.88 R R Y 0.87 - S Y 0.31 RS Y
’ 30~40 0.80 R RS Y 0.58 R EETS Y 0.07 R EETS Y
40~50 0.49 R RS g 0.20 RS Y 0.93 RS
50~60 0.38 TR RS g 0.74 - RS Y 0.61 BRI
Bl 2 AR IO
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Table 5 Evaluation result of potential ecological risk index of Wujin Port

il R i
RAE R W /em
E, Iy EAEHIRE E; Iy AR E, Iy AR
0~10 15 110 RifaE 17 111 RifeE 15 148 FifeE
10~20 31 132 BifeE 28 108 RBMaE 30 111 BiMfaE
20~30 35 141 BRifEE 28 111 BifaE 12 133 Bife®
! 30~40 28 125 Bifed 22 115 BRifaE 29 137 RIMfaE
40~50 23 139 BifeE 35 127 RBMaE 28 118 BiMfaE
50~60 10 108 BRiMfEE 11 129 Bie® 27 110 Bifa®
0~10 29 129 BifeE 19 91 BIMfaE 39 93 BRIMfaE
10~20 38 128 BifeE 25 109 BifeE 14 105 RMEE
20~30 23 126 BifaE 38 94 BifeE 39 140 BIMEE
? 30~40 23 110 BifeE 31 133 BIMfaE 31 126 RIMfaE
40~50 26 97 BifeE 17 116 BifeE 21 115 RMEE
50~60 20 110 BifaE 29 126 BifeE 18 143 BIMEE
0~10 37 114 BifasE 23 135 Bife® 11 130 BifeE
10~20 26 116 BRiMfEE 18 101 BifaE 33 144 Bifa®
20~30 26 91 Bifed 30 137 BRifaE 22 129 RIMfLE
} 30~40 19 126 BifeE 11 91 RBMaE 37 101 BiMfaE
40~50 33 99 RidfaE 23 126 BifaE 20 105 Bifa®
50~60 18 147 Bifed 16 90 BRifaE 25 96 RIMfLE
it ] )
petiva WREE
E; Iy HEBFEERLE E; Iy ARG ERRE E; Iy G ERE
0~10 10 117 Bl 25 134 BRifaE 29 108 BifaH
10~20 36 134 BRifeE 17 101 BRhfaE 38 105 RIMfaE
20~30 31 96 BifeE 28 112 BMEE 34 146 RMEE
: 30~40 13 135 B 31 144 Bigfak 10 120 R
40~50 13 96 BRifeE 37 143 BRhfaE 20 94 RIMfaE
50~60 24 122 Bia®E 38 124 Bife® 32 121 BRifaE
0~10 11 123 Bifed 27 122 BRfaE 16 103 RIMfEE
10~20 10 102 BifaE 23 123 Bifad 18 124 Bifed
20~30 35 140 BifeE 21 99 BifeE 28 140 BMEE
? 30~40 13 93 Bifed 36 108 BRfaE 15 124 RIMfEE
40~50 25 128 BRifeE 23 115 BfaE 10 116 BiMfaE
50~60 21 110 BiMfeE 24 111 BifeE 11 140 BMEE
0~10 13 111 BRifeE 23 119 BRifeE 25 106 RIMfaE
10~20 13 96 BifeE 36 130 BMEE 25 138 BMEE
20~30 29 96 B 11 90 Bigfak 35 147 BRiMEE
’ 30~40 22 105 BRifeE 33 123 BRifeE 20 97 RIMfaE
40~50 11 102 Bia®E 22 132 Bife® 27 122 BRifaE

50~60 23 113 BiaH 17 145 BieH 15 90 Bgek
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mg- L' BB EWE N 0.040~0.341 mg- L', F
JF M E N 0.138 mg- L' BB R B UK E A 2R
1 KA B Fe i 0.341 mg- L' 5 FEFRMG, 25 6 K,
o Tl I M FE 6 3] 0.098 mg- L' AR, JEAE/INE
WA I8 . BRI, NSRRI 2K, 1E
B )2 (30~50 cm))E e ORI AT R I MR 5 R
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e, HIEE 6 Kie, B e i & i B AL TR L
B K HP Rl IO R R (S R B KR T vk
#0520 mg- L"), 551 KM, ZEARRERES
SV R IR Ak EE PV R T i R A B

3 4

T 2 2 S N T 4 R IS U8 4 e A
YRR T8 R o . OFE SR FEEP AT
JERIER, BEE IR RGN, AR B o)
BOA T RS FEIER)Z 40~50 cm Kb 4 )8 ot
A TRE, 50 em LLF 4R B o UM i 5
HAEY, BUIA3| - ERRET i — 2ebnii; it AR
BRI . SRR ES R RS K2 T4
JE-HBE VG gy, T R pR R B 55 4K U R I A
BB L OBRL OB K WTEA B KR BN T
40, DRI LB A1 o (I Ui 43 J2 R R R T K 4 3
Bl SaiRieini)z . R B R AR E
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Table 6 Stratification test results and pollution degree evaluation table

of total phosphorus in the sediments of Wujin Port
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Figure 3  Variation of phosphorus release intensity with time
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