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Evaluation of Heavy Metal Contamination for Bongam Tidal Flat Sediments in

Masan Bay, Korea

Chan Won Lee*+ / Hong Pyo Jeon*™ / Sung Jin Lee*™*
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Abstract : The contamination loadings generated in Changwon City are coming into Masan Bay through the Bongam
tidal flat except the loadings collected and transferred by sewer lines to the wastewater treatment plant. The
recovery of waterbirds, shellfishes, and fishes has been quite well recognized in recent years after the first
implementation of Masan Bay TPLM (Total Pollution Loads Management) in Korea. This tidal flat has been
conserved by the cooperation of several stakeholders and utilized as an ecosystem field site for in situ education. A
large industrial complex has been operated since 1970's, therefore increasing the level of pollutants in estuary and
costal sediments, especially by heavy metals. Zinc, copper, and lesd contamination of sediment was revealed at
higher level by Clean-up guideline (MOMAF) or heavily polluted level by SQC (USEPA). There was a significant
difference between two sites at the 95% confidence level, which implies no homogeneity in the processes of
transport and deposition even at 500 m of distance. The heavy metal concentrations in the Bongam sediments have
been gradually decreased with comparing the data of 2006, and 2009.

Keywords : Bongam Tidal Flat, Heavy Metal, Sediment Quality Guideline, National Sediment Guidelines, Masanbay
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Fig. 1 Map of Bongam tidal flat
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Table 1. Assessment of Bongam tidal flat sediments by Sediment Quality Criteria(SQC)
(&2 © mg/kg, HEZ)

Sediment Quality Guideline A]7(2006) A4 (2009%)
K Nonpolluted Moderately Heavily A B A B
Polluted Polluted A- AH A1H A4
Pb <40 40760 >60 131 34.1 93 38
Zn <90 90~ 200 >200 547 182.5 439 131
Mn <300 300~ 500 >500 712 311.7 658 297
Cd - >6 5.5 0.60 2.36 0.68
Cr <25 25775 >75 55 46.4 56 42
Cu <25 25750 >50 69 63.8 53 48
B EHES Sediment  Quality Eg] B9 A7re] WMzl e Holid gz Eo]
Criteria(SQO)l <3k 20061 3} 2009 AHEE 7o) FEs w9 W i hdke AS
agste] 2% {rks Ay Ph(d)e A5 A A o AT o= e HgAY Al g
e Heavily Polluted, B #|%-2 Moderately Aore ol FA AN, 1glar A4 gk A
Polluted 8] %ow, Zn(el)> A AL 21 o R QI8 HA=e] fallEde] sk
Heavily Polluted, B #]%-& Moderately Polluted A =] & Aog A7 HArt
etk Mn(47h2 A A4S Heavily Polluted,
B X734 Nonpolluted Polluted At} Cr(= Y, QEEAE A|FE %A, 2005) 9
2)9] A$E= Moderately Polluted 52 YER 3 2d% )}
Aok 283 Cu(e)e 79-+= Heavily Polluted olgle] Table 2= =d] HAE 2343, U
Fos UERHAL IStk %uﬂi HAES] 7 A A= F8 Qoé‘éf LAHAE Asprlee
Aol THE FEE HWES o dAvHoz A stl7IEd Aeles FRH R aste]
A7 o] A YERd o= AYTHIA RS E ozl A g}st 5”8'7]1‘0 ARt SAEAE A4
dd FE5 9 29HsE AAeR W A sPZlE(EAE,  2008)3%  SoPAEe]  EHAEe
Jol7] it o® of AZI). 20061% 20099 AtwE AEY} FEERE vl

g3, 20061 AES 20099 AEE Hm A slo] 2AEE YERaL 9t

Table 2. Assessment of Bongam tidal flat sediments by national sediment guidelines
(&+2l © mg/kg, AEH)

L AFHE AsHEA7]5(2005, 80 - 70H(2006) A7 (2009)
Lower level Higher level A A A B AH A XA B A A
Parameter Parameter mg/kg dry weight
Cd 0.68 4.21 5.5 [ 0.60 236 O | 06
Cr 80 370 55 46.4 56 | - | 24
Cu 24 108 69 O 63.8 O 53 | O] 29 | O
Pb 50 220 131 O 34.1 93 | O | 32
Zn 200 410 547 ® 1825 439 | @ | 183

(O: 3917IE 23, @97IE 23)

HFAE FERLS 99 99 B47)F MH@IA S =E, A2 55, 2008 59
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g ehgick

Forster and Wittmann(1979)2 1 Xt} 2
ARFe] HAHEL 20~60 mo] YRR 38 o]
o] F&g A& Wasigitk webA Allan and
Brunskill(1976) E&&9] Aol we J&s
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AR 43} o) AS ol
AN correlation
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Fig. 4 Relative Atomic Variation of Mn-Fe in
Bongam tidal flat
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Table 3. Concentration of element in sediments from Bongam estuary of Masan Bay

(Unit:zppm on dry weight)

D(Z‘:f)h Mn 7n Cu cd Ph cr (i/oe)
0-10 400 191 43 0.55 40 60 2.64
10-20 300 238 65 0.73 44 60 2.40
20-30 333 92 40 0.91 24 42 2.96
30-40 358 84 33 0.36 28 42 304
40-55 358 92 40 0.18 24 32 352
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