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Pollution and the Potential Ecological Risk Assessment of Heavy Metals in Sediment of Baiyangdian
Lake
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Abstract: The sediment is a important component of the water body. Geoaccumulation index and the potential ecological risk of
heavy metals in sediment of Baiyangdian Lake were evaluated and compared with the historical data, the causes of pollution were
analyzed. The contents of Cd, Pb were very high in sediment of Baiyangdian Lake, and there existed extremely stronger ecological
risk for Cd and slight-medium ecological risk for Pb. The pollution in upper reaches was more serious than that in lower reaches.
In the places where the village was intensive and populous, the water quality was broken heavily with very high content of heavy
metal, and breeding fish very densely and raising more duck and crab aggravated the pollution. The degree of pollution in sedi-
ment of 0~10cm in Baiyangdian Lake was greater than that of 10~20 cm. The sediment was polluted and still aggravated at the
bottom in recent years. Among 21 sampling sites, Anxin bridge, the South Liu Village, original Tangriver sewage storehouse and
Tong kou were polluted comparatively serious than other places. Based on these results, the administration measure for Baiyang—
dian Lake was put forward.
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Figure 1 Distribution of sampling sites for the heavy metals in sediment of Baiyangdian Lake
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Table 1 The number of the sample, name and water level

ity £ IKAE ity g4 KA ity g4 IKAE
1 KiEk 1.50 8 Kb 1.30 15 AR 0.79
2 5 PE 1.60 9 I A 2.00 16 XIFET 1.30
3 IRIE 2.34 10 [A 11 — 17 TxRIE 2.08
4 ZAE 1.37 11 S PN 1.42 18 R 1.64
5 T 1.18 12 FAXIE 1.68 19 BEZETE 1.58
6 B 1.50 13 JEH 1.97 20 Kk E 1.70
7 KHE 1.50 14 HeE sk 2.20 21 BHETE —

W3, e 2.3 aran, an sk LA R et T 35,
LR A b DX 1) B 4 S B i ST s TR
(., DO &R, Ca i dbib X 4
WSl CEE) A 1.01 f%;Zn R 1.57 %, Pb 4 5.26

X
1

TR

fi5;Cd 24 95.01 %, Hirp, Cd A935 YA R i FEAR
() 21 AR A 1 e R R X
FH SRAVETR GBI YR E R REE AR
FERIY5 K2, 20 t40 90 ARARRG iR, i Al (e SE

®2 BFEREEEEQSERNER (ng-kg)

Table 2 Contents of heavy metals in sediment of Baiyangdian Lake (mg-kg™)

s Cu Zn Pb cd ) Cu Zn Pb cd
1-1 21.60 102.17 48.94 6.97 12-1 64.14 175.45 59.14 7.49
1-2 37.36 103.10 78.64 10.43 12-2 40.91 153.32 58.97 7.51
2-1 25.46 83.73 48.42 6.10 13-1 31.09 116.85 56.11 7.53
222 26.40 95.27 56.04 7.10 132 30.75 104.62 55.21 7.03
3-1 14.27 75.01 39.48 5.25 14-1 29.34 100.95 56.78 6.75
32 14.75 55.53 39.79 5.69 142 27.89 84.69 47.99 6.83
4-1 21.53 73.78 50.98 6.42 15-1 20.79 135.01 48.42 7.35
42 26.89 79.10 53.67 6.05 152 21.55 82.24 48.03 7.26
5-1 22.42 94.95 53.64 6.92 16-1 25.63 99.19 56.76 7.23
52 23.37 92.17 51.21 6.45 16-2 24.96 93.09 46.54 6.63
6-1 50.15 120.84 67.13 7.94 17-1 28.14 121.16 53.85 8.15
6-2 27.01 89.45 47.70 5.96 172 26.31 107.82 47.49 6.37
7-1 31.06 101.10 56.17 7.64 18-1 29.26 101.36 51.59 6.49
7-2 39.68 118.12 61.10 7.51 182 41.82 114.73 51.63 6.94
8-1 34.04 131.78 62.05 7.62 19-1 28.08 97.33 55.80 6.63
8-2 41.70 122.14 66.45 8.16 19-2 28.15 103.36 68.73 9.80
9-1 34.64 117.19 57.73 6.99 20-1 12.13 59.52 33.38 5.17
92 32.60 103.85 54.81 7.44 20-2 24.97 87.51 43.75 7.20
10-1 53.31 212.39 85.69 7.41 21-1 35.38 134.68 54.91 6.19
11-1 52.69 236.38 65.32 7.09 212 22.85 91.07 55.10 7.02
11-2 22.38 107.14 35.71 5.54 ¥ 30.66 112.33 54.61 7.03

FEA S A -1 2 0-10 em, -2 2y 10-20 em,,

®3 BFRERREEEEQESITEmg ke

Table 3 Contents of heavy metals in sediment of Baiyangdian Lake (mg-kg™)

FEASL T H Cu Zn Pb Cd
JKJE 21 6 HHE 12.13~64.14 59.52~236.38 33.38~85.69 5.17~8.15
0~10 cm P 32.26 121.19 55.71 6.90
JKJE 20 6 HHE 14.75~41.82 55.53~153.32 35.71~78.64 5.54~10.43
10~20 cm P 29.04 99.87 53.770 7.36
JKJE 41 6 HHE 12.13~64.14 55.53~236.38 33.38~85.69 5.17~10.43
0~20 cm P 30.66 112.33 54.61 7.03
+33P R 30.495 71.368 10390 0.074
HH X 34.766 69.857 8.520 0.067
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Table 4 Contamination degree corresponding to geoaccumulation index

Igeo <0 0~1 1~2 2~3 3~4 4~5 >5
A 0 1 2 3 4 5 6
VIR 7 Je-th rh-5ig i - e

£S5 BFETRAERKRREESREMRRIEH

Table 5 Geoaccumulation index of heavy metals in sediment of different layers in Baiyangdian Lake

gE| Cimax Cimin 0~10 cm “FJ 10~20 cm P 0-40 em 3%
Cu 0.49 -1.92 -0.51 -0.66 0.58
Zn 1.14 -0.95 0.18 -0.10 0.07
Pb 2.46 1.10 1.84 1.79 1.81
cd 6.55 5.54 5.96 6.05 5.99

W GRS R B SR SRS 2 R T
TGP 2R 78 21 ASSRAE AP A AGE AR Y2235
T FEXE S D5 7K 2R ] 11 95 e Ay
2.2 ISREEITEM

i BFFEEL 1, (Index of Geoaccumulation) ik & f
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T

1,..=log(C/KxB;)
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Table 6 Contrasts of different consult values (mg-kg™)

TiH ZHE Zn Pb cd
b A 71.4 10.4 0.07
VAT A BRGTR) 4 B 1 518 175.0 70.0 1.50

RTAESRERY ZY 58ERESR

Table 7 Logical risk degrees corresponding to the potential ecological risk index and factor

G RR LR e i AR5 s
E <40 40~80 80~160 160~320 =320
RI <150 150-300 300-600 =600

tor); T, 5 5 42 J@ B B PR M 1 24K (Toxic ResPonse
Factor) , (B8 FH KR S5z it 5 43 J A9 285 2 K S KK AAxet
HRJRT R BUEFERE  #45 Hakanson #2HH“I0R
FRE N 5 TR B WL, B e — 4
TUER T E YRR 5 H A BE U L, 50 1045 Ho A

DERIEL, RS mBEEY R 5 TR
REOE " (SR T HADK T & i SR & A L E)
K B TR YRR E R R X R R
BHER AR S , A5 CuZn Pb .Cd 1Y T,
E A3 51,5307,/ M —FH A R INT5 Y R AL f=

*8 AFERREEESRBELESEEREEY

Table 8 Potential ecological risk factor and index of heavy metals in the sediment of Baiyangdian Lake

E;

Sl RI
Cu Zn Pb cd

T Se(E SEINE} 10.52 331 41.24 422676 4282

HBe/ME 1.99 0.78 16.06 2097.57 2116

SERME 5.08 1.60 26.39 2864.19 2897

NP AHT A RO 4 I B S S SEINE} 3.56 1.35 6.12 208.52 219.6
HBe/ME 0.67 0.32 2.38 103.48 106.9

SERME 1.72 0.65 3.92 141.30 147.6

Cio/Bi; Cio TR JZTURRY) 45 & B 43 H0n S e ; B,
TR RS A, HTE NN 2B X 2 2 e
Y 22 51 %% K, Hakanson £2 5 ABRAR Tolk AL DL G 1F %
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BWTEASfEFRBGA RN R, HFEETT A 12

Cd, HIHAT UL, FPEVE R I YA 15 JURBL E 153 ™
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Figure 2 Changes of heavy metal contents in Baiyangdian Lake
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FUTL VR & R 2500tk 1 F g, I AFk
PR PG RE AR | T DRK 2 T HIS BB - 3R 7K 22 18 7K 1)
FIFEE , TR R SRR RS T T A 1 E 5
oK AR A TS G BT AE B AR TR

Wit 2 v LA, Co &AL ARK,
1980 4E{W 15 T 0.87 g-kg™, I H 50 X 43515 5
HAZEARZ CFJEK 30.495 mg kg™ 111X 34.766
mg-kg™);Zn WA THRKRIEEZTE, (BRI AL
JEM s Ph B R SR AT IR B Cd mTs Y o ™
L EL N 1980 1 77 52 %,
32 BEEEBEENHRITLRR

FEVHAT I 21 AN 507 41 ANRTERES P IR 5 YL
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Table 9 The RI values of the places with relatively high content of pollutes

Ei (LIS RS

Ei (WA DMPARHT S RRTB IR w15 SHE A 2 LUAED

s 44 7
u Zn Pb Cd RI Cu Zn Pb Cd RI
Kok 6.13 1.45 37.8 4227 4272 2.08 0.59 5.62 208.5 216.8
TeAEE 4.62 1.45 33.1 3974 4013 1.56 0.59 491 196.0 203.1
PR 6.84 1.71 32.0 3310 3350 232 0.70 475 163.3 171.0
F5IE 461 1.70 25.9 3302 3334 1.56 0.69 3.85 162.9 169.0
X 7.i4 2.94 32.7 3226 3269 242 1.20 4.85 159.1 167.6

() £ B oTRk A 72 P FI Cd, JoHJE Cd, ansRdk RI
ER RN, HRIEBKRE 5 4 s iy E s T
%9,

PEA YR A T BE I 4 FhiE 4@ b, 3 Cd 1Y
TGP AR Y P (E Y 7.031 mg kg,
HEIRBE AR UE” (GB15168-1995) = ZAriEH i Cd
M E a7 A5 2  HAE A 5 U8 rh s L4 il
FrUfE” (GB4284-84)H1 Cd 17 1 20 mg-kg ' 7F 41 4>
JEJRRES P A 5.17~10.43 mg-kg™', FARMEM
KA SRR SR IR B T E bR " (GB15168 -
1995) “ZbRAET Y Cd 19 & 1Y 8.62 %, A
SRFERURRIESLE N Cd G YK, AR
i Cd Fritibs, Cd M EZERWG R g Juklas
Tk HIeRES, NI IG EA A A
Cd, HAFEIEAS PR, KBS (CdY) FIXERZS
(Cd>), Wi HH B A4k, 232 pH Eh W52, Cd
A LU S KR - lF - AR SEA S RGN, I
FENBF R R — NS AR TR SRR
SRR, EE A B BOR RARE T R T

R TV K AR AT g2 i Cd 15 44 R A
3.3 RiRISEPAER

B T TR T G IR AR XN R PR A 06 IR
X R U S XA i HETS O R R 2R A BRI L v
TEROCHEZ FTTE, HET, O/ T & O RUSE T5 7K b
PRI, RAbEEE 0 TR K 2R mTHEA FETE
I H ] AR T RIS ()] T R I TR 3K 46T
BBl VR UE M X 1 A S IR A B A

A OCHRT TR R PE s s, 15 YA B it
BURFFIE R a5 JYARNE X TFHEAE X B Tl %
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77 TEVEIX LI SR SR SRR AR Z RIS
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