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Abstract : In this study, physical properties and heavy metal contents of sediments obtained from the bottom of Gwangan bridge
were measured to determine pollution level of the sediments. From the results of the oxide contents of the sediments, SiO, was
decreased as the sampling points became more distant from the stream of river. On the contrary, CaO showed opposition aspect
to SiO,. Ignition loss of sediments ranged from 7.2 and 14.3% and 0.9 and 5.5% for TOC. For EPA guidelines of ignition loss,
all sampling points were classified as heavily polluted areas. When TOC was considered, all areas were classified as lowest effect
level except for GW7 where classified as no effect level. All areas were free of heavy metal contamination evaluated by USEPA
and Canadian guidelines. However, all areas were classified as heavily contaminated areas due to the high value of ignition loss
when USEPA was used.
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Fig. 1. Map showing the sampling sites of Gwanganri beach,
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Table 1. Scale of pollution intensity for Geoaccumulation index

values (lgeo)
lgeo Class Pollution intensity
)5 6 Very strongly polluted
4-5 5 Strongly polluted
3-4 4 Moderately to strongly polluted
2-3 3 Moderately polluted
1-2 2 Unpolluted to moderately polluted
0-1 1 Unpolluted
<0 0 Background levels

sho] Eth. e 2HS o83 HABY SAE 4L Table
19 2oFEof glek.
948 AR SHE o] 34 FuS| g F
BEARERE A Q2

F = (Csed'cback)/cback (2)

o71M, Cans EZ = AROIM SHHE 449 T5%5 5=
olH, Cuaiz MFE= TEH MFe=E rigttt
71A, EFS] gho] 1Kty A QIZkeks
7Fe/dol e AL ARtk ZF AlRolA SHHE A4
O BF & 27 v ghe & Se5A7®) L 51 4
)= Attt

R = (ZEF)n 3)

o714, n& LTt %3
H H|eY, 1<R<2E&
Qo= F7t 2.9, zai

H ]

FAw spRol A ZFEE 77 AR the XRF &4,
B 2(TOC)o]| i3t B4 A7} Table 2
CEHHE AR 23E AR gt £
= X294 Si0,, ALOs, CaO, Fe,0s, K;0,

ol
i

MgO, Na,02] o] 95% o]/4to]gler, Si0,eF Ca029l 3
Fa AT YA F559) R vt g BTl
t}. Si0,9} Ca02] Al=AF] Ao w2 SFFH = Fig. 2
of e AT Si09] 7%, GWI1o]A] 51.5%%] 01 GW2

oA 41.8% =2 F43] TFAstH o, GW3HE GWT7HA| =

3 9
n o
40 [ 1 1 1 n 1 1 1 ] 5
GW1 GW2 GW3 GW4 GW5 GW6 GW7

Sampling sites
| ©— Ignition loss(%) —H— TOC(%)
15 T . T T T T T 6
14
-5
13
- 4
L 12 -
e -
g
- 1r -3 2
S B
E= K>
2 10
C 2
9 F -
N 1
s [ =2
7 L | 1 I | | 1 ] 0
GW1 GW2 GW3 GW4 GW5 GW6 GW7
Sampling sites
Fig. 2. Concentrations of SiO. and CaO (a) and Ignition loss and

TOC (b) measured at Sampling sites between GW1 and
GW2,

Table 2. Results of oxides, total organic carbon, and ignition loss of sediments collected from sediments of Gwangan bridge (wt, %)

Sampling sites  Si0, CaO  ALOs Fe:Oz3 KO NaxO MgO SOs;  TiO, P.Os MnO Rb,O ZnO CuO Ignitionloss TOC
GW1 5110 1754 1480 385 327 266 254 119 066 023 0.09 ND ND ND 112 42
Gw2 4183 3119 1025 3183 242 343 276 13 047 026 010 ND ND ND 143 55
GW3 5769 889 1641 423 357 247 263 140 064 020 007 002 ND ND 92 26
GW4 5997 1054 1375 371 382 231 25 09% 071 019 0.09 ND ND ND 87 21
GW5 6197 864 1386 379 381 253 224 066 073 019 011 ND ND ND 87 14
GW6 6137 916 1325 418 387 247 261 081 067 018 008 ND 0.02 ND 84 17
GW7 6451 742 1320 331 417 277 199 055 063 015 008 002 ND ND 72 0.9
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Table 3. 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, %) TOC (wt, %)
Non - - - (% - (0 (0O - - 0 5
USEPA polluted
sediment Moderately o550 . 2050 90-200 - - 40~60 5-8
quality polluted
standards ;
Heavly - yg ys0 - 80 200 - - 60 y8
polluted
No . ) ) . } ) ) ) . } ) )
Ontario effect level
sedment  Lowest ©_ . o6 16 - 16 120 - - 3 - 1
quality  effect level
guidelines
Severe 49 110 - 75 80 - - 250 - 10
effect level
GW1 3 ND 69 ND 7 8672 25 435 05 94 ND 112 42
GW2 46 ND 69 ND 67 6376 21 502 01 127 ND 143 55
GW3 41 ND 51 ND 108 2884 49 582 01 123 ND 92 26
GW4 46 ND 23 ND 129 2027 39 5 03 111 ND 87 21
GWS5 > ND 77 ND 77 8155 32 524 03 93 ND 87 14
GW6 14 ND 86 ND 8 8586 43 548 04 108 ND 84 17
GW7 17 ND 64 ND 68 7399 26 508 03 9 ND 72 09

| Journal of KSEE | Vol.35, No.11 | November, 2013



J. Kor. Soc. Environ. Eng.
SOl S5 EIRE 29T Ty}

Table 4. 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 53 11
for sediments of south sea'”

25,500 25 61

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

loso EF loso EF loo EF Total enrichment

and enrichment facto r(EF) factor (R)
T 0.09 -0.87 042 -036 023 -0.66 0.07 -0.90 0.48 -0.29 -3.08
T2 0.09 -0.87 0.41 -039 017 -0.75 006 -092 0.55 -0.18 -3.10
T3 006 -090 065 -002 008 -089 013 -080 064 -005 2,66
Sediment samples T4 003 -096 078 017 005 -092 010 -084 057 -015 270
T5 010 -085 047 -030 021 -068 009 -087 057 -014 284
T6 011 -084 048 -027 022 -066 011 -083 060 -010 270
T7 008 -08 041 -088 019 -071 007 -090 056 -017 -3.03
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