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Long-term effects of dredging on pollutant distribution in sediments of a heavily polluted
inflow river
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Abstract; A heavily polluted inflow river of Lake Chaohu, Shuangqiao River, was dredged at April 2010. To evaluate effects of
dredging on water quality, the variation of total nitrogen (TN), total phosphorus ( TP) of the water were monitored every two
months through 2010, and TN, TP, organic matter, as well as different chemical forms of phosphorus of the sediment were investi-
gated before, after and 2 years later of the dredging activities. The results showed that Shuangqiao River received heavy pollution
and the water quality changed seasonally, while did not get improved obviously by dredging, partly because of the inflow of up-
stream sewage and non-point pollution source. There was a significant decline of the content of TN, TP and organic matter in the
upper layer of sediments after dredging, while recover to 189.77% , 111.62% and 152.87% compared to those before the dred-
ging. Ca-P and OP took up the largest proportion of the total phosphorus, followed by Fe-P and Al-P, and Lab-P was the lowest af-
ter 2 years. However, a surface enrichment was observed, the contents of Lab-P, Al-P and Fe-P in the upper layer of sediments in-
creased 728.32% , 13.52% and 37.73% , respectively, compared to those of pre-dredging. Dynamics of phosphorus chemical
forms in sediments means potential risks of internal nutrients releasing caused by dredging. This research suggested that the effec-
tive way to improve the water quality should combine dredging with external source pollution control as a whole.

Keywords: Sediment dredging; Shuanggiao River; phosphorus; chemical forms; long-term effects; Lake Chaohu

W 5 0TI RS AN 7 SRR 28 B 0 PR Ji , R 3 2R RS 8 IR T R 5 e WD IR AT il 0,
BT E AL H 2™ . RS R IR b TR PR AR AT SR U8 5 e B RS R K A
YT YR XA A AR B A EE R FEAREETATIR I e ) JGE A ) P9 U TS Y RO K

s« EIGOR MRS Je R il 5 A BB B R T 5 H (20122X07103-001) By, 2013 —12 - 31 Ui £;2014 - 03 —26 U f& ek
. FJ743(1988 ~ ), B - AF5E A4 ; E-mail : wgzwhut@ 126. com.
wr  AFVEFE ; E-mail ; fangt@ ihb. ac. cn.



838 J. Lake Sci. (36 #3) ,2014,26(6)

IKRIF RS RGN TE E I, RV WK K RS B i 5 A A 06 2 i R P — SO0 3 1 1 TR AR S . i
VB IR RE AT AT ARSI SR IR U KA P i A A 2 B [R) I TT LA 2 b 41 o 3T 1 HE TS 0, TR T A S
W AR B A T TR . H R NS Y W A ORI 3 14 B A e A B A AR
SRR LR T, PR G A TT AR 4D I, S BRR TFR St % K TR 194 e 36 1 FH O S B A, L
5 BTG A T A G2

—F A SRR IR TR AT LA A TR B4 P R, 5 TR — K R T 0l R U, AR
I E B FRAIRZS T, Ruley 25 365 22 [ i 5 22 RN — 30 T W BV 5 /K B K 9T R B, R
JE I 10 4F 3k T A0 52 0 A 25 B0BE T, BLBIBIIRJG I 20 4F , AV h gl A4 [l &2 BB §T R K , T
SRR 9 BURZAR F BRI BT 0K . SR 1 Ryding'® % 55 1t Trehormingen W15 V8 5 ¥4 15 41 L0 %% 90, 08 I
TR A B A St ) 0 P L S 9G4 5l e R 9 248 A A 0 2 80 0 (19 7K . ) ) 4
AU TSR I P R Y i S TR R KRR R KR T A HURE I, TR R 2 B 0 B BURRLE WS A1)
AR , BCBR T R RS Y. AT, BFSE R AR o T BRI TR BRI A (% X A= W T % 11 3
Mg ST TR R B R TR S 3R TR K S S R R T

FITIT , X7 922 1 36 7K PR K 5 B RS AR — , b T R VR 7 72 B 75 DA AS I ke 36 7K BR B4 SR AEFE AR K
AL U2 S AT 3 35 Y A 7 A A T 9 Y R g A 1 B s ST 1 kK R
KL 500 m, i K 375 Yedis Ay 2ol KT KU 4 V2, EAR U SR R ATk e L S T K
FOTAR e B SRR ), BB T 2010 4 4 F X SUFHAT S TR IBBRIR TAE. o T IRIIE I8 5% e K
AR TR A, SEIR T 3 ANTT IR T , 23 B 5 R BT AN BIR S5 IFSE T K R b B 0 B L R TR R AL
B AU R A5k, LAHCRIF S8BT IR % 7K I3 K2 PR 5 2 T8 I 154 6 30 R ST 52000, o 2 (BT 3 0 2 23
PR AR

1 B

1.1 RN

KU IT 57 T S IAE 2 AR 00, 5000 T PG50, 2K 24 1,45 ki, SF4 58 0 32 m, 2 S80S YL fi ™ E (14 4 40
WA — . XU I o S0 T 97 8t 2R e Ak 22 A PR R T 7 T A, i DX A 958 5 7K R D PR Tl P 7R 4% 228 323
AR AL BRI =K 2 ST X HE K, T ZEAS K ST Bk L HE KT . BRI KA, Rkl
THTR TS5 e 8, R 00 A 5 15 K A0 T KGR 3t 4 S HETS Ve ACBURRT, e S 0 1AL T 5K B AR T i 30 m A,
HES 123 G BREK AR, T W B LR AR RS 1 4 LT W B Rl D). Wi A LLE S P
T8 B TR B, EEAZ ARG K, LU SRR PR A b iR K AT ) S KR, B 15 5 )
34 E R Y. U] B 2 A T, 2 B2 TS S A S22 T, o T U TR0 7K B AS W Ak, 3t A
PIZAEPACT AN, P LU 75 7 3=, {0038 P 25 0 3% 1 55 (Alternanthera: philoxeroides ) )™ 73 4 I K4
/EEJL/(“ﬂ .
1.2 RERSH

FLE A B C3 I, BN 1R, 23507 2010 4R 1.3.5.7 9 Fl L1 A X XUSFREAT KR
RAEE M. T 2010 4F 3 HAI2012 4F 5 A REHDRTIRYY, 4 5 cm FEAT 02, 2351708 5 JEF1 3 J252010
S AN IEBUR IF TR Y)Z AT RERSHE, PR A AR R I R RAERIZ LY S em JRRITIRY). VIRYI 208
VR BIFE o 100 H G5 B AR O/ A7 T 4°CUkAh. 23 BII5E 2010 4F 3.5 H RIZULARYIRE i F
2012 47 5 H HRR DU RE S B A TR 250 25 s 2 2010 4F 3 A 2012 4F 5 A HCRTTEY) & 2010 4F 5 A
FIZVBYIH B R (TN) B (TP) FIA LB S

KB F ALAE TN TP 5 8, S3HT 071k 2 BR ORI K el 43 005 ) ) R TP JEHLER (1P) &
HER SMT Sygs ke . A HLBE(OP) #524 TP 55 1P A2 (E. WA SARICK FRIZY 0.5 ¢ TR T
50 ml B H A 1 mol/L NH, CL(pH =7) $& G, 335 2 h J& B.Cr, BT CR S BR T L (kNS 55 45
F5WE(Lab-P) i, RIARVEAE ] 0.5 mol/L NH,F 3242 1 h JWAHAZS &5 250 (ALP) , FERIAR YA 0. 1 mol/L
NaOH #2417 h ARG G A0 (Fe-P) 4, e Ve 1 0. 5 mol/L H,S0, 242 1 h AL 5 250 (Ca-P)



IS BE RARSEWEFTEANYTRRAAY P T EDREGRERG YR 839

S PURY TN S AR LA E . AU A RCR R BER I E " . SR Origin 8.0 B HEFT
Kl o e A B, SR SPSS 19. 0 BPFBEATSETH i, BEE 5 /KP4 0. 05.

2 R5itiE

2.1 XA A 7K R B B 2R AL HHAE

i 2010 A5~ W Ast ] BE Py XU ] JA] 7K
TP 44 0.07 ~0.35 mg/L, 765 A5 7 A%
FHEFMFAMZER#E( >0.2 mg/L) ;TN &
1#472.29 ~7.73 mg/L, 4 VI ( >2 mg/L)
TR MA R KRR, Wi A S5 W
BCH TP A1 TN HEHAFREET(P<
0.05) W E W mZ BRI EE(F2). X
VA B — 2 1Y [ BE T il PR K
RAAEYI AT e B T EEAEH.

TR B = AR A S, oAbk 28K
T R TS KR R AR B, TR R R
TG 7K MM R AR T & A R 2 R, (A5 U o]
IRPRF B TN W B FEBIR A R, L
B[k i TP ¥ 3 A8 V2 5 A5 A T 17, 31X AT
FE NS Y A 5 PR TS YL B[R] B ] A
B SR /NR N A R R L 7E 5 —7
A R, KA A TAT IR S YL B T K AR
W[, (K ) TP M B FH s, A, 7E 4
A Oy S R PRHTIE , — 5 A T Ui
FETAE T, (o 0 e 100 P ) T K R R T
TSR 5 55— T, Bk i AR K 3
BN T 1 AR TR AT DL B A T A5
/NGRS 2E B TR T3 K R 7 3R 4k
SREMAA TR KA T KT
FRRT LA O AR O BRSO R
B A B B AR, Rk R B
AR R TR K A A 2
FEHh 40% FEARH] 5% |, FEBUIR 45 A AR R iR
Py S R K A A BB W 2 2010 4R 7
RO LAE , B 55 Y P A B L B3]
TE K AR BB BRI K TS Yk
JEE M BT AR

18]

TN/(mg/L)

IS

0

[ 2

™

P 1 SURTF TR0 M 00 BB 1 5 A1

.1 Location of monitoring sections in Shuangqiao River
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Fig. 2 Seasonal variation of the TN, TP concentrations of
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DI B TN S5 8230500 0..61.2.07 (1. 55 ¢/ke; iR 2 4F ) ,3 A Ml Wi TN &5 B0k Ay . 2% 17
(P <0.05),7E2.27 ~5.26 g/kg Z[a]. XA MBI , 1% il 5 4 33.96 ~67.45 g/kg; ik J5 Wi A

the three monitoring sections in Shuanggiao River
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Fig. 3 Variation of pollutants in the sediment cores
of three monitoring sections in Shuangqiao River

before and after dredging
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F112.81% ,EAUARSE , EIIZERIZ TR g ALP S it TRAE. BRRJGUURM T Fe-P BN K2 04,
W A ) Fe-P 2 BB 5 (9389 h i 58. 62 mg/kg PR 3 36.29 mg/kg, Wiifi B i 100. 23 mg/kg FFEE
81.48 mg/kg, Wil C i 37.37 mg/kg MK 26. 82 mg/kg( [ 5). TESURMHIEGL AL, WA 32 20 WLk
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Fig. 4 Variation of phosphorus fractions Fig. 5 Variation of phosphorus fractions of
of surface sediments of three monitoring sediment cores at three monitoring sections
sections in Shuanggiao River in Shuanggiao River 2 years later of dredging

before and after dredging
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SRR U R s e S BT ) — S TR TR A (9 OP & BHAWii B R IAT C 125, 3Rl e 2
HUF Wi A B T BT HETS DR TS K A1 , 3832 40 13 R 30 T A 35 157K, 15 Y e o e v
2.4 WY FRE TOC/TN

TREFFE R, GURY P i TOC/ TN {E ] LI RS R ST A HLTORIR. Rk A &R %
FOZE 1R, H: TOC/TN i — /N T 105 100 i I LB R A 5 45 g 5, HE TOC/TN {RL 3 g 14 ~ 3077 iy
B KA LR B R et 2 SRR ) TOC/ TN {5 T1 5. FEBLR UG, B BUE 46,3 A W i oo 1o 0 AR 1y
TOC/TN fERHRIT 10, 8B RUATFIT K 57 35 Y U5 35 B SRS Yy, 7065 0% 465 o5 A5 8K B8 42 ) A R 35
Y Ry e OB AT K BT ) B4 it T IAT A AT TE C (%) TOC/TN {H 3545 , W Wil B 19 TOC/TN {H A%
(1), 3 AT A5 W Iv [ TS 11 6925 55 STl v A K AR B0 AT O, A T IRTIED A R IET C, i B A P4
PTG YR 2 SNIRTS et/ [T B b K AR R AR KA 2. T A BRRIEEHEYS 101 8035 7K A0 135 /K, Uei i
C EWEHETS I AR I 15 KR Tl B K A5 8 2 M SNIR TS e (A5 T 1T A FIBTIAT C ¥ TOC/ TN {HA .

2 1 UUFFIRT 3 A W 0 b T SR T B TOC/ TN

Tab. 1 TOC/TN in sediment of three monitoring sections of Shuanggiao River

Wi A Wi B Wi C

gg 2010 4 2010 4F 20124 20104F 2010 4F  20124F 2010 4F 2010 4F 2012 4
3H 51 5H 3A 5H 5H 3A 51 5H

0~5 cm 15.62 13.00 9.34 13.68 12.96 17.81 20.49 18.21 14.13

5~10 cm 20.22 — 14.18 12.52 — 8.59 23.36 — 15.03

10~15cm  12.24 — 12.13 11.74 — 10.71 17.78 — 15.45
15~20em  12.19 — — 10.85 — — 17.56 — —
20~25em  17.36 — — 12.62 — — 20.43 — —

D) BR LR T 8 & 15 R RIZ TR, 70 N RER AR TTARYI O K B 5 2) BRI , Bl I 1)
HERS , DLARW T Lab-P AL-P Fil Fe-P & i A0si ik A T 2 TIN5 ey )2 IR, SRS B iy
FRRAAR il AL-P Fl Fe-P LI RIZFHRR , BREOTETERO N ;3) Bk HIG , SUBHA LR h 2592
AW B % TOC/ TN {HAZ (35 R ISR TS G ATy Je U ) — D 25 YL . PR, 5 2R IR NI TS
il BBy 1K AR AR i B AR RS &, A AT AU G 5275 Qe T I A 7K ROIR 2.
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