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Abstract — There is a need to have a dredging index for decision of contaminated sediments dredging. Some
differences from nation to nation were found in sediment quality guideline being applied by several nations
because of economic level, environmental nature, and multiple uses. Therefore, it is not reasonable to adapt one
guideline to be applied to sediments dredging. In this study, we developed dredging index by combining four
numerical sets of sediment quality judgement into a quadrodiagram for prudential decisions. This newly devel-
oped dredging index was applied to the data obtained from Masan Bay before and after the dredging process.
The quadrodiagrams of DI give us a nice graphical comparison and numerical values to explain the relative
dredging effect under the circumstances of continuous input loadings. When the guideline value of DI is deter-
mined for the judgement of dredging considering social and economic impacts on local community, the DI
value will be a scientific and reasonable tool in deciding dredging area and dredging depth.
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WA 9= (Dredging Index, DI) 7t 71

Axle 7 79 S5 AolE 27 oE 293 xe] 7]
+3 FX7F QA AUck(Table 1).

Adverse Biological Effect(ABE)= 21=]/d
EE(PE G EO] Ao v]X|= Gkl THE =FyE H) A
Algt A2 7)ol cHLong 5[1995]).

B AFellMe HEEY stz HAEo] AEe vRle
kol EghE] 3, Hogh W] 299l QAHE £o)7] Sléte] i
2 kst SeE= USEPA SQCSH iWTle] PSQG, Sediment
Bioassay®] HloJE{Z A#¥ ABE 4 I #|99) HAREo] 11
#% Degree of Contamination®.%. Quadrodiagram= 235}t
(H"akanson[1980], Premazzi $[1984)). 2} Hoj F2 A4t &
Aol W3k 2}7+] Criteria line2 AA3 T, 9 @EH ) F5o
g} F5rt 247 o A8 ARlske] Criterias =8 Unit2 317
1 5HES gulaEe 43} o]u| Criteria 555 23
she 29822 7 8]&<) W} Criteria 525 929 Boxoll &
o Al "o} At AN = Fa o] HE AHY @
AEIHE Quadrodiagram H] 2.592]e18] E|{EF He] AJofF]
o7 g | gzt 71 Boxell Eolath #4%
HX)=(DI= Quadrodiagrams 185199 tl5-3 2ol 32315}

_ 715 Boxti ioiaalsz A el o
Boxje] F Faw3

DI

DI: Dredging Index

Table 1] “}EbYH ABES] ERL7]E4% 9} USEPA SQC9
Heavily Polluted 7% 42 28] 70ubehe] PSQGE Lowest
Effect Level2 7|5 Box Line®Z A33itt. vxgt g AL ¢
2] Very High Contamination Factor® T-43}21T}.

3. EHEHX|-H

oo

Z4slel 2 B4 ARAEL Fig. 19) Lehielc,
PMIRE 2US S thgoR F2 ojE e de FUAT 3
Q

HEd) TEE IR /1ES rhIsieinh 298 Bagel 8] % # vk Quadrodiagram 331N Fig. 2 & Fig. 3). ht
Table 1. Comparisons of numerical sediment quality criteria (ng/g)
Criteria SQC! (USEPA) ABE? PSQG?’ (Canada) Dutch Standards*

Moderately Heavily Lowest Severe Threshold Test Action
Metals polluted polluted ERL ERM effect level  effect level value value value
Lead 40~60 >60 46.7 218 31 250 530 530 530
Cadmium - >6 1.2 9.6 0.6 10 2 2 12
Copper 25~50 >50 34 270 16 110 35 35 190
Chromium 25~75 >75 81 370 26 110 380 380 380
Zinc 90~200 >200 150 410 120 820 480 720 720

'Sediment quality criteria by the U.S. Environmental Protection Agency and U.S. Army Corp of Engineers (Giesy and Hoke[1990]).

2Adverse biological effect (Long er al.[1995]).

*Provincial Sediment Quality Guidelines (Jaagumagi and Persaud[1995}).

*Dutch Standards by IADC/CEDA[1997].
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Fig. 1. A map showing sampling site in Masan Bay.
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Fig. 2. Quadrodiagram of dredging index for Masan Bay (before
dredging).
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Fig. 3. Quadrodiagram of dredging Index for Masan Bay (after
dredging).
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Fig. 4. Depth profile of dredging index in masan bay after dredging.
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Fig. 5. Quadrodiagram of dredging index by depth after dredging.
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