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1.1 TiEschein

RGP (B 1) s, SCFVToME R, R 0E, EVIE T RIRKIZ —. K s
KL 3.49 m, SFHIKIEA N 1.10 m, WAL 81.90 km?, FE/KE 8.60x10" m* (F /KAL) o WiZEHIE
W, JTCRERR, RO, FEERKIRER . I AT AT s . Bl . R
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Fig. 1 The location of Changdang Lake and the distribution of sampling points

KM IR —I TR T 2016 4F 11 A a]F T, TR XA TR RIS, Ui e gt
BB B I KT UK D AR TS, — 3 TARE SRR 9.93 km?, WAL 1.74x10° m3, % T 4%
F45 3 He: HAIEA 1,71 km? {EENEE R 30 em FOIHIIX; A —BREIRLR 1.44 km?® FEIAREE A 25 cm A
X5 HAMWIXIEIRRE A 12 em (IFLR 6.78 km?) (K 1) . — TR ARKGBKIFEHIBOK O rfess, TR
AR R LU (Cd) MR R ESBBRERR, sl TRNE TSR R REAFIRER, &
T R AU SR FRE A T T2, 2017 4F 10 H 58 FIHE AWK TAS@T., 2018 4 3 H 5E M
W7 TR o Rt Tl b, i i s Tt i, IR Tk, RN A8 ok ik
A, il THEEERER, B R X ARSI
1.2 HRREMDEE

TEIERTE A TRESMERT, YIRS TR AR B, AAG R R85 (coD,,) . &
A (NH;-N])-. EE (TN) FLEBE (TP) o 7EIE I TARSE AU G RHE G A A K SRR TRAFAGIN , SRR L
F RGBS, 2455 0 (11935357, 31°3945") . SbfRIAT, EIR TR E 15 A ReEs, H
GPS [ERHERfICSERFE A, A RARIRTTR R FE S RNV, TREE 0~5 em, SRAFE A2 (B 40 A 4N
B 1R TR RS HERR AT WA DXL, 70 T 25 A R PR AT, 76 I TR SR RAE S AR R
FE, A 14 ASREES, FIHEACRERIZ IR, REERE 0~5 cm. JIRURFET7ERAE IS S iz Ml 520 %
AT, JKFEZT 0.45 um JEIENE, RUR TS IRJeRE 2 It 100 HIf G TR, K
PP A IFEARREN R . TP SRABRIE-SAB T S s TN SRHYLRE; 4 (Cu). #F (Zn). #F (Pb).
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BE(Ni), 5% (Cr) FESEIRRIERHE TP OEED:; K (He) |« B (As) RAIETZOEE,
13 [RESFIERTNTE
R FAGHAREOHNITERY, P KIS IR R TR R BRSO, R, BRTs Aea ot
B (1) .
S = a (1)
A ST AT @ BRI IS 088G COmZINTRSEINE; COMZIN T AP RE(EL. B
T ICTURR W BAT S AR 20001 A= 28 AU 0N I 4 5 5 SR PP AN AR VE(EL, TN 1 TR AG3F-fids 1 (0 5 b
550 1 600 mg-kg ' R FIMNERZL RIS P MBEIRE A ) (TURYIBEITFNTRRT ) , e ERIRGUNE
SR AU o
JREVE T G I AR A KB AR RO 7 R VR A SRR Bk, Hrp A Y5 Qe i fe S SR R L
K Q) , ZMERIFEESREIEBILK (3)
E{=T;xCp/C; @)

RI= Z E 3)
i=1

A COMKIEHEABST RS, mgke; COMTRIIHRNSIE, mgke; ECATBRIEASXE:
REG TOMRATE YN S5, H, As{ Hg, Cd. Cr. Cu, Ni. Pb fll Zn MR B 51H
10, 40. 30. 2. 5. 5. 5 1 1; RI _ NZF4IEAE LSS TEL

2 ZER5

2.1 BUEFEERAIE LBKAKERTEL

TESTMEIE IR TAAS, 2018 4F44FEKkH COD,,« [NH,-N]. TN Fl TP #i it TAR S T4 %5 ] i
FEAR (T 2 TN 3) o I TSR K3 P COD,,, 4 5.56 mg L™ (2015 4FAEI(H) , THIsEiUm i F
¥ COD,,, 4 4.90 mg-L™" (2018 “F4EH) , JHIRATIG T4 COD,,, #I4b THIFoK MZAKARHEN . TR
IR [NH,-NT R 0.49 mg- L7, iIRERUR A [NH,-NT R 0.41 mg- L™, EUTTE [NH,-N] 3240 FH
FOK T ZRFRIEN . TEIRRTESZIIY TN 4273 mg'L ™', IHRSEUEIT-H TN 2 2.53 mg- L, 44EEA
R, {HRAE 2019 - EFFE 354 mg L', WEINHTE TN S i #K V ZKAMEN . TE IR S rF
¥ITP A 0.11 mg-L™", 1EMSERUGAER TP 4 0.09 mg-L™', YA TP 2M4EmA P, (HREKINMEDE
FIKBATEE, MlH G TP ik v JoKkbrif. LI EZSSREE, JEIR TRESS K BUEmA R, /K
JSMALLTF VK, SBFRRT R TN F TP, RN—H TR T TE IR X O K i —5 5, it
WEIACh WIS, KIS G R R, SRR G I X oK SRR s e o o B s Ak
T LA REVTAS FEE TR i T T 208 IARCR . K E S m g I E 2 FARR H A
22 BEEFEERBIRREEFRRRES BRI

1) AHLET (OM) JiE 43800t o IS TATT 14 SRR S A SL Y, FRIZIKTE OM 1-F- ¥ BT 43 50k
3.40%, EIIG R DECH 2.48%, OM it s BT HIRETR N 27.09% . 15 TG REEE AT
OM #MSEITAREBE, A 11 AL OM Bt /BN FEIaT, RERIREREN 14 55, =ik 65% (F 4).
TG FIZIETE OM JHHE B3R T AE- S FIHEE T KR el B s S, ISR OM M hinsiss 6.
A 3 AR OM BT i BCT- I EMS = T URaT, 2R AT RE 2SI T RS T BEx YA il ke
L, ERREDRYR RS TR, I OM B /s m SR BIsh B2, SRS AT
JEIIRUER OM T &35 F AR

2) A (TN) SR 8o . WG RZIRE S TN H I IR AT K 76.95%, TN AR A
31.39%~91.40% (1K1 4) . WEI TAEERE/D TR T TN BUIRAER, XFHI8 P TS Ye i A R W B ARt
Ho AFERFESRTE TN BRRSCRA 225, ERRRRmnR 5 SoREES, 1 7 5 REES ARG E2E, &
B R AT RESE 20 TR 2 ERR G, S0 X IR ME LA TS B, 1 % X SR TN BRI, 1t
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Fig.2 Long term changes in water quality before and after dredging (2014—2020)
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Fig. 3 Short term changes in water quality before and after dredging (2018-03—2018-12)
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Fig. 4 Nutrient fraction and reduction of sediment before and after dredging

Ai, ARSI TN FEARIEEERR, HIEIE TN T K . XSRS PN AN RE RIFR T
WAAF S IR L, X5 YR ™ B K IaR, ER PP T RS 5 e S 7t

3) G (TP) Bii /o6t oo ZENCTRIE I T ARG BUS 19 14 INTE IR DR S, VETRTTICTE TP ~F3ME
h1 497 mg-kg ', THIFIETRE TPh 672 mg-keg ', JHINEIRYE TP XA LI IRRTE 35.16% (K 4) o B 1.
2. 5 H1 11 550 TP A/ IMERBARAN, HASSA TP BT g, R a2, &5, S0k
MURZE TP AIREETRIZ, IR LR TP (IRVEREER, JIEHS TP 8 SRR BB ERZIRE, S5
THING TP = FIEIRAT. Hk, FHETREIAET, 5E THUREEsh ] RERIR B/ ERACE A, SFEOEIR
Ja XBURIeE R Bt B0 s . FRK, ATRE S ICUe R A 06, IR AT 57K FA
AR, EAFRRIRIERAERSRAERIZINE ; W IE TR NRAE 07 TARGS S FESRRRITRAE , B L4
FRAERIZIRVE . HCRAE R RZ U Sl id ARG B /3 B s PR e A e, BRIt Tk 15 v
PRIE NP FRIZNEVE , R uis K g T RRRSET B TR 722 5 T e B2 ICUeHE i
BB A BARUE, B 15 25 5 5H 11 SRERSARER XIS IRRHIE TICTe TP 4, HACK
FE A et = i i s B TR K
2.3 EETEERRIERETFESRERENHXILL

T T RESt AT o RCUe i B8 48 U /8N 5 R JETRRT R IR VR B e 8 eIl B i B 4 e R
H Cd, VEIRFIIETE Cd FIFEECN 0.64 mgkg !, THIRE A FRESECN 0.15 mgkg ', SEHEBRRN
76.00%. EIRAETIETE As PR DECH 9.08 mg-kg ™, THING IR ECH 7.35 mg-kg !, FHERE
H19.10%., TFHFRRTEYE Hg X040k 0.083 mgkg ™!, 1A FIAFRE2ECN 0.066 mg-kg ', ik
BR3K 20.61%. TEIRRTICIE Pb X040k 29.04 mg-kg !, WEIRE T4 20.34 mgkg ', F
W RBREN 29.97%., WG IRETIRTE Zn Y B 4340k 111.50 mg-kg ', WA ¥ /3 80k 97.31
mg-kg ', FHEBRER 12.73%, EIRFICTE Ni FIFESECN 39.78 mg-kg ', I &S ECN
35.01 mg-kg ™, FIIEBRFN 11.98%. WEIRETIKIE Cr PRI R4k 74.21 mg'kg ', THIE IR
BCh 74.41 mg-kg™, FEARTR L, WEHETCIE Cu FRIESECN 32.62 mg-kg ™', 1HRE RN



5512 4 i vAE 25 3 ) R ST IR RO S AR SR 3911

Cd/(mg-kg™) As/(mg-kg™) Hg/(mg'kg™)
= il I 58 - . T 8 o . ks 8 me
L2 =6 w9 12 iz s No dn Lz 6 .9 W2
L3 L7 ml0 I3 s N; Ho ho k: H; dio i3
Ls T 4 b ” 4 o .,
(a) Cd (b) As (c) Hg
Pb/(mg-kg™) Zn/(mg-kg™") Ni/(mg:kg™)
1 w5 8 0 v ks ¢ - 1 | w5 8 o
) 6 w9 a2 iz 6 o mo ) 6 W9 m2
LB T i il LK N '10 [ _JE 3 m; a0 i3
‘ w11 14 - Hn 14 4 B i) 14
(d) Pb (e) Zn (HNi
Cr/(mg-kg™) Cu/(mg-kg")
1 B . 50 : d g . 50
[ P! ¢ WMo hn (TP ¢ W9 w12 -
. R
| K ol 7 o 10 LK} -3 = 7 - 10 =a 13
4 | |8 1A 4 -1l 14
(g)Cr (h) Cu

T RO SRR SRR RAAG I o
Es5 BEETEEMIBERETESRRESH
Fig. 5 Content of heavy metals in sediment before and after dredging

31.33 mg-kg, FHEFREN 3.94%,

TR ARG B IS R i U AR, BEEAER o R L T I I e 4 o )
B PRI R A AR T 2 AR R 4 ot 7 AR R A TR, H e i o i
TR S BUE AR Ibm TIE R sl Besh, Ha)m B s m BAMEARAERY, Tl T Ry 22 e A= 4
B, WA TRV G i o R 0] A, X 2 AR DR E R R RO I, B R
LA S e FE 4 o s TR AT o
2.4 FBEETEERAERERSRREIIE

TARSERTE TN TP AR T I5 e O i 5 SR S5 BB TE A S KSR BT 5 R I 6 s, TR
TRSRRTEIE TN BTSSR 4.45~21.82, FH TN KUSTEECH 12.38, @ TEETGY: (£ 1) ; TPI5
JHEHCN 0.61~1.53, P2 TP KUSFEHCH 1.00, J& THEGS, Wi TRSOERIRIET TN B840y
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Fig. 6 Pollution risk level of nutrients and heavy metals in sediment before and after dredging
1.06~3.64, V4% TN XUSHEECH 2.46, TN XBHEECRIRREAS, (B00E THREGY; R TRSEER R+
SFE TP IS YAEECH 0.77~1.48, P24 TP {5 Y4880k 1.20, J8 TEESY. SRS, TR TARIRFEAL
T TN BYXRAEEL, 5 TP XIS TEECOCH] G . 0= T I AR R/ TP B o, ArLAEs
I3 RAHYIETE TP KUSHEEUE 2 ETF. TN XU A BIIRREAR, (HHRIRAE TR 5 Gk

R 1 RRREIFNIRE

Table' 1 Sediment risk assessment criteria

RI AU 554 Sin 1Y AER St V5 YLAFEH
RI<150 RIS Spx <0.5 I Spp<0.5 T
150<RI<300 XU 0.5< 8 <1.0 BETGY 0.5< 8, <1.0 BRETG Y
300<RI<600 Ly it 1.0< Sy <1.5 RS e 1.0< S, <1.5 HpRE VS
600<RI<1 200 e RS 1.5< Spy EETGY 1.5< Sy, EETGY
1'200<RI AR e XU — — — —

THIHT 9 A4S RO IGE R A S XU R RO E ) 210, YA B & JE A S KA E R 79, F
BIRER T 62.58% , A= S XUSHEEEEGN XU R RE AR ZEMEIRY 9 A rifirb 1A 25
DRSS R FERN o UG, R R MR, TS I 3 A58 A 1 A AR SIS FE RSN = M
B R, (5P TR 2 DA A 1 A A S XU AR G XU T e 22 b XU,
TSRS T RE 1 A5G0 A 4 D A SRR RGN XU R R IRAUR, 15 XU R 1435
Feo WM TAESINEISHY 9 D EALF, BRIRA SRS SF IO RN 8N 74, i E i) 77.80%; A4
RS SR KU A 3 A, ARSI 33.30% . TRIAE A sSU LR Ue AE 2A RUR S50 (U -
HRUER”, TE TR SRR S AR A TR, PRSI T AR IR G R T e MU AT T TRk
2.5 EEFEERSRIHERENAR

1) IR BRE . — W1 TR T XURIErh TN BAR3) TILRHe, (HIS T T ARt 1R
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JeH TN FRES AT R o BRI A T RS N (AR R IR R TN B Sl , IR TR
THOTEINAE AR, 2RI TN 5R% e . — I T RS T XIS RN 12 cm, 7 TRESEPRIGE
TR AR & R T A URHORS B St A e R IR X R A, R ETE IR AR | i T 3R ANTAL )
TEIAXA, FEAREERE T A I AIENE TR . Dk, A ARSI TAR BT, AR AR
PI5 A PRS TS YRR T, T e THIMR . S SR SPRIEL, A B TR T A
i TR

2) MRS TA T AR SR RPN v . A WS BRI I TSRS R 8 S D B ), M
AT R B H W RIEBRIR RIS YY) . BRI RS YY, BOEIRR RUE PN S YL fdnr B e R 12 e A IR
TRESSSCR ) EEDHNHEbR. SR, VRN TR Y T fm R A Az 2K RS NS S, . KA 5%
ZIERNEEW, BASERE R, BRSPS IR AOK T, e s
A R RS2 V5 YL R Ve i A AR TR IS TA T AR SR BN i . AR S SRR, 7ERK%M
ARSI FEHE IR I TRESOERT I, KB B Ie i A8k . KPR TR T AR
S S S R S R AR e A —, FERINN, T TARBOR T ARG TRR AIK BRI A B K A
DRGSR, WD T IRIXKAEFRER IR E e e, et TRIe IR S L RERC 2 I TR
STt AT REAE T AR TE N — B AR 2 J5 A2 B R0 305 A0 X AT U T R VA % 67 i 1] BT
T N IRTE e A G RCR AN B . MHIBUR VR 15 Ye A7 ok it , AT AT FIEeh OM., TN F
Cd WAF s A, IRVEH Cd ZE AT e XS TR B 2 <A™, Hi TIRIEH ) OM A Bk T4k
S, B OM B EORIE A R P PR I T AR SRR iR s IR MR T ARV
IrERREMAREADCISY, A HRAIME I TR, SR TRETE & Rl R IR S

3) Xof FEIHE 320t TR e s o Kbl — 301 TR R T A AR S B T A5 TR FH it T
HiE R RBRIRIR T 4 B4R (Cd) | FEIKIEM T S @5 e XS B bR, (FURESCifid # o BAr RS
Bl BN R EHE A GEEI TR, TRESE SRR TERNESRIN/R, Ht, 76 TR R
o, IR AR L XN T THMERE, SECZ XIS A TREMEL AR R . Hak, MUBTZR
A EIRBERE T I IR RV Bl B, (HAEE Tod R T RE S BIshRZIRTe, ERIZEAIRZE
JETRIRE), TGS BRACR . =, IEIN TR TR A R Ve LK Z [R5 Y A, T RESE S B
PR AL AT 56 BB A FE ST P27, i N T B TS YR N, SE0Y, AT KT,
P Rt 22 25 7K A U it T, IR FRES AR , it T X el A TSR sl 2 R s el i 7k
e, KAMYIRZEMREE, JFAKESREPC NS, WRESK G LKA B E 1S AR R0
S, PR TR EAEA SUEE, Brs Lo TRRCERCR, I LT TR R, T e dg s
1R, TR ARKR. WA, RIS E BN NTEESR, il T Xk 4 BRI I HE TR e 25
BRI
3 g

1) KA BT EER T2, KIS —I 5 I TR IR S A0 X e OM i fe 23 B s 2
27.09%, TN FEAKIREE A 76.95%, TP H-ICHE ARG, #5800 TP EFt. 1S TREA R T E 4
JEH (Cd) , FIIEBREN 76.00%, AL T IRIEE 4 Jm AT IE A S XS AN AR U5 Y850, Sl T ek
TN 4 R 15 UL U] AR, 2) FEHET20 i nl skt Gty /K T I T iR BRI A — k5, (HJ2 280
Yitita T 452, ARSI DX it TAIUMOC ), UM E T e T 2R VRO BISN, R X oE 450
TR EEMERE AR o W ZEA % SERURTE I FARFIE T . 37 -2 i R 25 G BRBE BT IR T 25 AN
RETHIRREE o USRI IR T RS R A i A A ERI ST

&% %
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Study on the implementation evaluation of the dry method dredging
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Abstract Endogenous pollution is an important source of lake eutrophication and heavy metal risk. Based on
the cofferdam dry dredging project for Changdang Lake in Taihu Basin, the variation of water quality and the
content of heavy metal and nutrient of dam are discussed according to the analysis of water and sediment
samples. The results showed that the implementation of the dredging project has a good effect on the removal of
some nutrients in the sediment, and the average reduction of the content of organic matter in the sediment is
27.09%. In the 14 sampling sites, the average content of organic matter in the sediment after dredging is lower
than that before desilting in 11 sites. The TN content of sediment after dredging is 76.95% lower than that before
desilting, and the TN content of sediment was effectively reduced. The TP content of sediment after dredging is
35.16% higher than before, which may be related to the sampling season, phosphorus deposition and mechanical
interference during dredging. In addition, the sediment removal project effectively reduced the risk of heavy
metals in sediment, and the average removal rate of cadmium in sediment was 76.00%. After sediment removal,
the ecological risk level of sediment at no point exceeded “medium risk”, and the ecological risk of sediment
was significantly reduced. The dredging project did not significantly affect the water quality, and the water
quality after dredging was lower class 1V, according to Environmental Quality Standard for Surface Water
(GB3838-2002). Although dry digging method can effectively reduce part of nutrient salt and heavy metal
storage in the sediment, in actual engineering, the depth of dredging cannot be accurately controlled, and it may
cause certain disturbance to the sediment. The selection of dry dredging process should be carried out according
to the actual situation of the project.

Keywords environmental dredging; dam dry method dredging process; endogenous pollution
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