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Abstract : In this study, physico-chemical properties and heavy metal contents of sediment samples were determined to characterize
the current pollution levels of the sediments. Ignition loss of the samples obtained from outside of the harbor was relatively lower
than that from the samples obtained inside of the harbor. Heavy metal pollution was not serious except Ni. Concentrations of Ni
for J1, J3, and J4 exceeded 16 mg/kg. Thus, these areas were classified as lowest effect level according to Ontario sediment quality
guidelines. Evaluation of sediments pollution using Ig, and R resulted as non-pollution for all considered metals, which indicated
that no outer pollutants entered in the Jeju outport harbor. However, drastic increase of Cu concentrations was observed. Its con-
centration obviously increased toward the inside of the outport harbor. Therefore, careful attention and plan for the protection and
remediation of sediments is required to maintain the cleanness of the Jeju outport harbor.
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Fig. 1. Map showing the sampling sites of the outport of Jeju harbor.
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Table 1. Scale of pollution intensity for Geoaccumulation index

Table 2. Results of elemental analyses and ignition loss of sedi-

values (lgeo) ments obtained from outport of Jeju harbor

lgeo Class Pollution intensity Sampling Elemental analyses (wt, %) Ignition loss

¥5 6 Very strongly polluted sites N C H S (wt, %)

4-5 5 Strongly polluted Ji 064 7.46 0365 0385 73

3-4 4 Moderately to strongly polluted J2 0.59 543 0.181 0272 45

2-3 3 Moderately polluted J3 073 3.33 0255 0357 85

1-2 2 Unpolluted to moderately polluted J4 0.80 417 0558 0,956 10.6

0-1 1 Unpolluted

0 0 Background levels 2 7HAF e 2-e YERY QT Q1o 913 J1 7. 3%94
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Table 3. Results of oxides, total organic carbon, and ignition loss of sediments collected from sediments of Gwangan bridge (wt, %)

Sampling sites Si0, ALOs  Fex0O3 KO Ca0o MgO Cl Na,O SOs TiO» P.0s  MnO ZnO SrO
J1 2545 804 512 145 4503 434 347 416 1.20 107 036 009 ND 023
J2 2875 935 683 147 3705 404 332 562 092 181 055 008 ND 0.21
J3 39.79 1280 791 181 2075 399 327 573 094 21 068 0.10 ND 0.11
Ja 4285 1278 854 212 1767 486 276 311 299 159 054 010 ND 0.08
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Table 4. Concentrations of heavy metals (mg/kg) in sediments and pollution criteria proposed by USEPA and Canada

As Be Cr Cd Cu Fe Ni Zn Sb Ti Pb  Ignition loss (wt, %)
USEPA Non polluted - - - - <25 - <20 <90 - - <40 <5
Szcﬂ;ﬂgm Moderately polluted - . - - 25.50 -  20~50 90~200 - - 4060 5-8
standards ~ Heavily polluted - - - 8 50 - 50  >200 - - >60 >8
Ontario No effect level - - - - - - - - - - - _
sediment | et effect level - - - 06 166 - 6 120 - . 31 .
quality
guidelines ~ Severe effect level - - - 10 110 - 75 820 - - 250 -
J1 51 ND 88 03 04 13240 179 287 ND 681 44 73
J2 152 ND 70 05 ND 16190 158 341 ND 978 58 45
J3 83 ND 98 04 56 22530 236 311 ND 1120 49 85
J4 125 ND 48 06 106 7157 188 545 ND 1293 103 106
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Fig. 3. Distributions of Metals measured at Jeju Harbor: (a)

Concentrations of Pb, Ni, Zn and (b) Cd and
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Table 6. Comparison of qualitative classification of sediments
based on different interpretative approaches

i Geochemical approach i
Sanjphng pp USEPA Canadian
sites lgeo R standard
Moderately Lowest
J1 Unpolluted  Unpolluted oolluted offect lovel

J2 Unpolluted Unpolluted  Non polluted  No effect level

) Lowest
J3 Unpolluted Unpolluted Heavily polluted offect level

. Lowest
J4 Unpolluted  Unpolluted Heavily polluted offect level
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Table 5. Concentrations of background levels for heavy metals (mg/kg) in southern sea of Korea and results of Index of geoaccu-
mulation and enrichment factor for samples obtained from sediments of Gwangan bridge

Cr Cu

Fe Ni Zn

Average concentrations of metals

for sediments of south sea 53 1

25,500 25 61

Index of geoaccumulation (lgeo) | EF | EF
geo geo

Total enrichment
lgeo EF lgeo EF lgeo EF otal enrichmen

and enrichment factor (EF) factor (R)
J1 003 -083 001 -09 000 -048 014 -028 009 -058 -3.09
J2 003 -087 000 -099 000 -087 013 -037 011 -044 -3.03
Sediment samples
J3 004 -082 010 -049 000 -012 019 -006 010 -049 -197
J4 002 -091 019 -004 000 -072 015 -025 018 -0.11 -2.02
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