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Abstract: With the intensification of environmental awareness, more pollution remediation projects on surface water have
been carried out. However, improving water quality not only needs to reduce the external pollutants derived from urban and
agricultural non-point sources, but also needs to remove the internal pollutants that exist in the sediment. Dredging
techniques, especially the environmental dredging techniques, have been widely used in remediation projects to remove the
pollutants in sediment due to re-suspension and lower disturbance than other traditional dredging techniques. To understand
the status of environmental dredging in China, technical characteristics, equipment development and application status,
design standards, relevant engineering costs, and its impacts on aquatic systems have been summarized and presented
through literature research. Over the past 10 years, China has witnessed rapid advancement in developing professional

environmental dredging equipment. Nowadays, this dredging equipment is becoming eco-friendly, intelligent, efficient, and
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convenient. However, the market share of domestic manufacturing dredging facilities remains relatively small, though it is

growing steadily. Additionally, the potential influence of dredging operation on aquatic organisms has not been fully

considered in the design of environmental dredging projects. Specific operational standards for such projects in highly bio-

sensitive areas need to be established to ensure water quality safety and hydrobionts in the dredging area. Thus, different

simulations and experiments could be considered to determine the representative indicators of water environment changes

during dredging operations in the future. Subsequently, environmental control indicators and their thresholds for dredging

projects can be determined from the perspective of contaminant release and its impact on aquatic life activities, thereby,

ensuring that the environmental impact of dredging operations on aquatic systems is minimized or even negligible.

Keywords: environmental dredging; design criteria; dredging equipment; dredging cost; ecological impact
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Figure 1  Evolution of environmental dredging concepts in China
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Figure 2 Key technological processes for environmental dredging operations
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Table 1 A cost summary for environmental dredging and remediation of contaminated sediments

; . N Bk R, R bR B=|
B 7R 1l TFUR ARy ERFREE LY (10° m®) (109 Wk AEER
Olcott s 1985  — 0.41 $0.06 J
Rouge ] T i 1986  Zn 2.62 $1.00 N
W olf i i % 3 1986  Hg 0.99 $1.00 N
Waukegan # 1989 ZHEELIE 243 $21.00 N
Gill Creek-DuPont Plant Site 1989  ZHBEE =H Wb H Pk =Wl 0.61 $10.00 N
Black and Bergholtz Creeks— Love Canal 1990 2,3,7,8 TCDD 1.31 $14.00 v
Black i 1990  ZHIR 3.80 $1.50 J
Masan %5 1994  — 211.10 $36.00 J
Manistique 1 & # [ 1996  ZEIEAE 9.12 $14.81 J
Raisin i 1996 LKA 2.05 $6.00 J
Olcott & 1997  — 0.75 $0.08 J
Rouge 1 _I-Jif 1997 B 0.53 $0.55 J
Monguagon 1] 1997 EZIS TN N B I 2 1.91 $3.00 J
Menominee Ji] 1997 As 0.76 $1.50 J
Newburgh 1] 1998  ZHTEE 30.40 $11.80 J J
T R — 0 TR 1998  N.P.E4LJE 424.00 Y 180.00 J J
HLB R — 0 TR 1999  N.P 480.00 ¥ 190.00 N J
VG LSRR B R s 1 TR 2004  N.P 12.00 ¥3.00 N
Great Lakes 2005  EAE ZABEE 6.87 $10.00 J J
MR I TR 2006 N.P.E4LJE 396.00 Y 247.50 J J
Fox i 2009 — 535.19 $1000.00 J J
Little Lake Butte des Morts 2000 — 305.82 $800.00 J J
Kalamazoo Ji 2009 BB 9.94 $0.30 J
Milwaukee’s Kinnickinnic Ji] 2009 W AR 13.00 $22.00 N
Hudson A _I Jif 2009 R 210.25 $1700.00 N
St.Marys Ji] 2010  — 0.50 $1.50 J J
Ottowa 7] 2010  ZEPE ZHFR HEE 18.50 $47.00 J J
EEBESRMETR(— ) 2015 HEJR 5.01 Y 146.72 J J
Grand Calumet 1] 2015 — 3.53 $12.00 N J
Manistique J7f 2016 — 0.72 $3.80 N J
Rouge i 2017 — 8.26 $49.00 N J
EEW 2017  N.P.ELE 14.95 ¥350.00 N J
T T e XA ) ] 3 9 0 T 2018 — 135.26 Y 6.54 N
Grasse Ji] 2019 ZEIBEHE 7.65 $243.00 N J
SN U U TR 2020 NP AL 109.00 Y 399.22 J J
Detroit i 2020 EAE® ELHR 0.99 $2.90 J J
St. Louis ¥ 2021 H‘ngE/JEﬁEE EHFR R ER 3.44 $16.00 J
73
JE 1A AR 2023 N.P.ESLJE 313.30 Y 690.00 N N
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Table 2 A summary of environmental dredging impacts on aquatic systems

L1 Hh 4 P4 B IR AF 7Y B R A KA FR G0 0 A Ak R Sk
Rosie 11 75 7 #5 3) KR 1994 B VR LA T5E 5 4 A0 T8 3% VG S 9 B 1% T F 8 B VA 5 00 08 P AF I, oA R B 680 TR o 1A [871
Mule ¥ RSN PN
Bayou Texar =74 A 1995 JEC A K TR TG A Bl 4 R el 2 [88]
Him i 1999 B J5 K TN TP ¥R B 439 1 3.1~3.7 mg/L.0.08~0.15 mg/L i & 3.2~4.2 mg/L I [89]
0.3~0.375 mg/L.

Ponggol 1] [ Brmy  1999—2000 B J5 VLB NH;-N .NO;-N .NO3-N .PO; =P TC . TOC 7 it ¥ (i 4 7} 55 [90]

Debordieu 7 g 2001 B VA X K A 2 1 5 T SRy S L RERT 1Y L R B B V2 45 IE 15 min 5K OP ONH,'-N [91]
FINN & i o Rpse It e

Pialassa Baiona B 2004—2005 5 18 V8] 18 (14 p #6840 i S RE BN AEL v R R AL () M i 2 R T e [92]

Mucuripe /% =g 2007 B8 Ja K W Cd .\ Cr.CuZn YR J3 FEAIK [93]

Pecem H [Py 2011 R S5 DURBL) i B BN 22 PR Y 0 (1 R RN 5 IR S UACAR A DURR A X R e R 2 T 4 [94]
U i SR I A B

PN E 2009—2010 B 5% 6 4 S5, B X I K B IS VR S5 i R A5 5 B 1 B [95]

Geumho {i] i 2010—2012 B i /K i TP & 4k 2 BRI, COD TN 45 8 4k i fal b4 1% [96]

Passaic 1] F iiif FEH 2012 HRTEMIMNHE , KPS ELBRERLHE S THRERIW; RN 10N )5, [97]
IRV T 4 i W] R R (Zn BR A1)

Toulon i FE 2014—2016 B 1R K B R EE S S i 5 VR N R R R VR U A 0 10 S RN 2 AL B AT S e (E X [98]
S IR AL P 0 AT 5

Muskegon ] ESE| 2016 B OBCRBLR G K T TP A SRP YR B 14 8 35 R B, DO MR W] 5 F i iR s E B MR [99]
BRI IK AL Ca Fe Fl Mg I ¥ 3 JC 8 25 52 0 5 FLBR K i SRP 1A ¥ 14 1h 5 78 1 2000~
5000 pg/L B % <200 pe/L; B R XTI AL Ca Fe Mg V-3 ¥ & TC i 2552 )

K 18 PE 2016—2017 Bk fi Ca—P & B FI LOME K T SWI; 37 A4 i 9 3 2 VTR f Fe-P R OP S8 B8  [100]
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R AT AY 29. 2 me/L [ & 5. 4 mg/L, & f# A H
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