'Eﬁ%[lr‘é NS TEFIR E17EE12H208F12A

Eco-Environmental Chinese Journal of Vol. 17, No.12 Dec. 2023
Knowledge Web Environmental Engineering
@ http://www.cjee.ac.cn E-mail: cjee@rcees.ac.cn S (010) 62941074

DeE XEER: THEMRIERTEXEBRAMARRGI LT
DOI 10.12030/j.cjee.202310110  HE52YS X524 SCHRAREES A

T, E, VB, S ST ARRIRRTG YRS PR IR L2 . DI W B[], 3R8E T4, 2023, 17(12): 3880-3889. [PEI
Xiping, WANG Kai, WANG Yuansheng, et al. Determination of environmental dredging depth based on the pollution status of columnar
sediments: A case study of Changdang Lake[J]. Chinese Journal of Environmental Engineering, 2023, 17(12): 3880-3889.]

BT HAR R V815 BRI IMRE IR IR ER 2 DA
K15 W 1]

o2, 20, B A KRS, BURN T, mEY, WA R, Rk

L [ R 2 e A S R B ST Py, PRBEK B [ AT S %, AL RT 1000855 2. AL Ko, dEa

100049; 3. B UK FIBL2EBFGT e, KRR K SCK IR TR ARBF IS0, 7 5L 210029; 4. VT 55 4 A ) 7K R L &)
BT B A PR AR, JR 2151035 5. [ 35 K2 @) M2 68, :I 430074

B OE UKEHHFER TR, TFER X s RER PGS (TN, TP, OM fI 8 FE4JR) /-4, i
FEFHARIE U B BE K15 Y ) 3 1.4 A FRAE A IR BE R e O vk 7R RISV WA X3, JEEJRH TN, TP Fll OM Jfii 4y
BB UR B AR AL I B A SR B R, AN 2R 5 Yo T B AR SE R R . TN AL TP 4351k 418~1 840 #1100~
1120 mg-kg ', FHEVREEMIEIN, TN F-HERA FEATES, I TR P EER A Rk, REIRRNESBSELS
KA R R TIRZ, KR 8 FELE /SRR A, Hd, Zn MRESEURR, M 33.9~359 mgkg ',
I He i 8%, 4 0.002~0.23 mg-kg™ o HAAF 4| (Cr. Cu. Ni, As, CdFl Pb) &40 505 58 24.9~114,
43~95.0, 12.4~55.8, 1.02~17.9. 0.05~7.78 Fl1 6.28~59.9 mg-kg o L5 rHT, K35 W5 R B % E M 10~35 cm,
TR ST IA TR, DU IR v 5 4 i e A A KU S B s (4 IX S, 238 b B Cd o 434008 i PR JIG
TR HEK,

KEEIR MRIEDY; WEINEE, BAG Rk 54

WA R RS E A N A SR G R B o, HATRBOKIR . Wl FR5E . YEAE, Eis ey
PRS2 R A SRS RE . e K A S R S R oy, YRR s, H R R
A5 A R BRI KA 5 e s A RO BRI IEAM R MG /K A5 o e ) Ei 2 i
WIS H KT YRR TARR B SN AT BMORE I il TR T B bR Yo AR R g™ . &t
TREE 2 BHESE W NI TS QLB ROR , 5 TRRCR B UIMNIC, HOF 2% Z 78 TR TR IR A OCHT
FM RS M T AR E E SR S A e, DA BREE S IR . A AR DR R
TKAARRIRIFFERT G, 33 53 AN [T T T 4 s o et A (e Y RAR B . KA R, A IR B
A S RERZ NV RITS YRR A KA

KR TR E A K Z S o BTSSR, N EP U, SR KX K
W R A AP X R B TERAZ —, RN S ta X EE AR, CORMIREUK IR L AR B R A
Tr%E (2013 4F4EG) ) WIBHEERAREAHERE AR I . POl S CRVATR) CRE I GRETI TR . [RIRE, XF
PR PRV ) RAERR ™ S R & R T EMRE R, T e nT RE R LA IC Y B B
FEA AW YYEBPR G, ARYE 2015 4% 6 H &M AMZtE HE 50 CRBIREIG (818) A4
IHIRTRRRMASIE 2 ) K (G5) FMAET TR IAZY 40 km’,
is B E: 2023-10-20; F A BHI: 2023-10-31
E2E&TH: ERARBEILESHBITE (41877471, 41877368) 5 YA\ 25 M RHIF Bt 97 I ARHIF Ak 55 9% 300 H (Y520001)
E—EE: BWFE (1997—) , B, W LBIFE, 704276269@qq.com; RABIEIEE: 3k (1982—), B, fL, RIBIRG,

wztang(@rcees.ac.cn


mailto:704276269@qq.com
mailto:wztang@rcees.ac.cn

5512 4 WVGFAE . TR VRIS RSB IR B E - LI G 3881

WAL ) LAl R M AIS) , JRIETS R A PR TR IR TR BE R 2 . AR TS
B fer, SRV _EEDKIRBHOWHE . WA TGS E 00 . IR TR IR | AR TR s e
SLAFZAHNZEN,  [FIRFEE AR I T AR R 1 2N R . AT DG IR I TR, R0
TR G AR p kRt |, SR H DRI R AR IERE, I8 TN 2 e e
DRI T, EMAIR TR IR RSB R
1 HRRESSE

1.1 WRXEHR

K AUk, ATV E RS . AR e . w M S IR IR AR 9 km &b, B5432 XFIERFH
i, JRVLHE T IRRKINZ —, NEDIEE . KSR, AR, WlkFRaE . SV BRI SR T —
PRHE K BLEIANS10 KGR R 78 X I S EWAZ —, VAP Xk IRk R E B RGT, K
U5 F 2Ok A R R ARG . LIRS I &G 805 R AR R St B R AR B AR e K
DR, DL A FR AR % B TR L [ B RS 4, e kMR i it . (ORI
KRG (41z5) ABTHR TSRS 2 ) 2014 FMEMIAEREELSE B, K5 HIEHEE 0~
130 cm, V32 20 cm, JKUEAEHA RIS, BRI A, AW X AT Ve s Am, sk
FEUMVEER . VUL, FEEB A AT X YRR, WO B A X s e O Ak Jmh . ARBIFE L R <
it (Gim) AEATHIR TRRRARSE T 38 ) S 30 . —JUPRIDUME | o0 TRESMESEFaT X8, 7E
SEFMAE A TAESCETE IR [, A X AT IR T AR .
1.2 RESNH

FIHARR DT RAE R TR AR 49 SRR/ BT WF9E X 35 A IR RS U8 R A A5 434
B 1R AR IR TS e Ik, Lra B ISR YA e . SEPR TR TR BN R AR UET Y
DifetE e 2N R, e TR G PR A TR TR SE R (B 1) o & XSS S5
S1~S12. FAT KA s I  AR L R Aokt , IR NG EEAE 30 m AP,

Z
o
=3
o
-
Z
o
21
on
o
)
bt
Z
o
O L
on
°,
)] P&l 451
— KR
— KR
zZ o CREES
5 0051 2 [T S it X
o
= 119°290"E 119°31'0"E 119°33'0"E 119°35'0"E 119°37'0"E

e AT RN T S IR KR R A Bn 2 o

1 ARKEACHERER DT
Fig. 1 Distribution of sampling sites in Changdang Lake
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Fig. 2 Variation characteristics of OM mass fraction with depth in the sediments from S1 to S12 in the study area
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Fig. 3 Variation characteristics of TN mass fraction in sediments from S1 to S12 with depth in study area
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Fig. 5 Variation characteristics of heavy metal mass fraction in the sediments with depth in study area
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Fig. 6 Variation characteristics of heavy metal ecological risk index in the sediments from S1 to S12 with depth in study area
MR IR RS Gl PR B AT A X T4 i /K A K PSE Bt i Rk e B A T PR B G
IR SRV SH WA RGUE AR, TEMORIE IR T S 2 A OO DOKSCRFIE . eI b i I
TS5 (I TN, TP OM HIH WL H 4 Jot e /0 B b R AR A5 XU HiE 450) EJRR T AP e B3 A R hE B st P DX Il
PRSP TR0, DURIERMAATEIR BT SFRMER . AR 7RIS /3 ZRHIE . 155 s ai

=2
Iy

MR B R8T



T

— K%
— KGR
R0 X

Jetr

-

1451
KE

— KRR
NN

(©) SEBREAET IR TR
7 OHBERKIEEE R Rt R SERESER R E R R E
Fig. 7 Sediment thickness in the dredging area of Changdang Lake and the planned versus actual operational dredging depths
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Determination of environmental dredging depth based on the pollution status
of columnar sediments: A case study of Changdang Lake
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Abstract _This study takes the environmental dredging project of Changdang Lake (CDL) as an example,
examining the pollution characteristics of pollutants(TN,TP,OM,and eight kinds of heavy metals) in the
columnar sediments of the dredging area. A method for determining the dredging depth based on the thickness
of the columnar sediment and the vertical distribution characteristics of pollutants was proposed. In the planned
dredging area,the overall content of TN, TP and OM content in the sediments did not show clear trends with the
change of depth, due to large variations in the contents in different sediment layers. The content of TN and TP
ranged from 418 to 1 840 mg-kg™' and 100 to 1 120 mg-kg ', respectively. With increasing depth, the average
content of TN showed a slight decrease, while that of TP showed a slightly increasing trend. In addition, the
potential ecological risk index of heavy metals in the surface sediments was significantly higher than that in the
bottom layer. Heavy metal contents in the sediments decreased with increasing depth. Among them, Zn had the
highest content, ranging from 33.9 to 359 mg-kg™', while Hg had the lowest content, ranging from 0.002 to
0.23 mg-kg". The contents of Cr, Cu, Ni, As, Cd, and Pb ranged from 24.9 to 114 mg-kg', 4.3 to 95.0 mg-kg ',
12.4 to 55.8 mg-kg ', 1.02 to 17.9 mg-kg ™', 0.05 to 7.78 mg-kg™', and 6.28 to 59.9 mg-kg™', respectively. Upon
comprehensive analysis, the environmental dredging depth of CDL is set at 10 to 35 cm. It is recommended that
areas with higher ecological risks of heavy metals in the sediments are prioritized during environmental
dredging. Additionally, proper handling of sediments with a high Cd content and its tailwater is advised.

Keywords environmental dredging; dredging depth; total nitrogen; total phosphorus; heavy metals
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