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In this study, the concentration of polychlorinated biphenyls (PCBs) remaining in the sediment of Han River
and its 4 tributaries was investigated in a cost-effective method using gas chromatography-electron capture
detector (GC-ECD). The concentration of total PCBs was calculated by summing up the individual Aroclor
concentration quantified using specific congeners of each Aroclor. By quantifying individual Aroclors, the con-
centration of dioxin-like PCBs (dI-PCBs) and toxicity equivalency quotient (TEQ) for sediment samples could
be estimated using simple formulae derived from the information of dI-PCBs content in individual Aroclors.
Although it was not possible to compare the estimated concentration of dI-PCBs with the concentration ana-
lyzed by high-resolution mass spectrometry (HRMS) for the same sample, acceptable results were obtained
through comparison with the concentration of sediment samples at adjacent points in previous studies. As a
result, PCB concentration remaining in the sediments in the urban stream was relatively high in the sediments
near the industrial area. In the case of the two tributaries adjacent to the industrial area, the concentrations of
PCBs in most sediment samples exceeded the effective range low (ERL) value and at certain points exceeded
the effective range median (ERM) value. In addition, most high concentrations of PCBs were commonly
detected at the junction of the river and its tributary where the flow rate slowed noticeably. Therefore, it is nec-
essary to consider the junction of rivers as an important sampling point when investigating PCBs in sediments.
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Fig. 1. Sampling points. The coordinate ranges of sampling
points are X(126.86878 - 127.13661) and Y(37.49795
- 37.57108).
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Table 1. Information on sediment samples at each sampling point

Point Sample No. Longitude Latitude Odor Soil texture Layer(Cm)
No. (Surfur) Segment Total
J1 J1-1/J1-2 127-03-56.56  37-33-07.61 O silty/sandy 24/17 41
2 J2-1/12-2 127-02-59.52  37-33-46.24 O silty/sandy 20/13 33
I3 J3-1/13-2 127-02-49.99  37-33-09.69 O silty/sandy 6/25 31
JHI JHI-1/JH1-2  127-01-28.80  37-32-35.30 O sandy/silty 11/20 31
JH2 JH2-1/JH2-2  127-01-25.40 37-32-29.40 O silty/mudy 10/38 48
JH3 JH3-1/JH3-2  127-01-18.50 37-32-27.90 O silty/sandy 24/17 41
JHA4 JH4-1 127-01-13.00  37-32-26.10 O silty/sandy 38 38
JHS JHS-1/JH5-2  127-01-15.60  37-32-23.70 O silty/sandy 23/9 32
JH6 JH6-1/JH6-2  127-01-14.50  37-32-26.90 0 silty/sandy 17/22 39
Al Al-1/A1-2  126-52-24.07 37-30-31.97 x silty/sandy 10/16 26
A2 A2-1/A2-2  126-52-45.83 37-31-06.85 O silty/sandy 9/13 22
A3 A3-1 126-53-16.92  37-31-51.36 O sandy 14 14
AH1 AHI1-1 126-52-35.77  37-33-15.20 O sandy 18 18
AH2 AH2-1 126-52-36.70  37-33-16.20 0 sandy 19 19
AH3 AH3-1/AH3-2 126-52-33.30 37-33-15.70 x silty/mudy 31/22 53
AH4 AH4-1/AH4-2 126-52-32.62 37-33-17.68 O silty/mudy 20/24 44
AHS5 AH5-1/AH5-2 126-52-38.15  37-33-26.20 O silty/mudy 22/14 36
AH6 AH6-1/AH6-2 126-52-27.16  37-33-30.28 O silty/mudy 35/15 50
AH7 AH7-1/AH7-2 126-52-22.74 37-33-36.45 0 mudy 9/43 52
AH8 AH8-1/AHS8-2 126-52-07.59 37-33-43.83 x silty/mudy 16/34 50
Tl TI-1/T1-2  127-05-18.16  37-29-52.63 O sandy 9/25 34
T2 T2-1/T2-2  127-04-23.37 37-30-01.70 x sandy/silty 36/13 39
T3 T3-1/T3-2  127-04-07.16  37-30-46.58 O sandy/silty 7/28 35
TH1 TH1-1/TH1-2 127-03-52.18 37-31-17.40 O silty/sandy 21/14 35
H1 H1-1 126-55-02.44  37-34-06.30 O sandy 8 8
H2 H2-1/H2-2  126-53-59.91 37-34-15.90 O sandy 7/13 20
H3 H3-1/H3-2  126-53-44.57 37-33-36.69 O gravel 13/14 27
HRI1 HRI1 127-08-11.80  37-34-02.86 x silty 19 19
HR2 HR2 127-06-06.32  37-31-29.67 x sandy 20 20
HR3 HR3 126-56-08.90  37-32-11.30 O sandy 28 28

A& ¥ PCBs9 FE& 718132 (Pressured
fluid extraction) ¥'HS o] 831, AFEE F=EAH|E=
ASE 350(Thermo Fisher Scientific, Sunnyvale, CA,
USARIUTE BAA 8= 10 gS HEs] Fsl] 3= A
o ¥, o] o 348 ®BAGS S8l Al BFEEd
(surrogate standard)= PCB-209(Accustandard, New
Haven, CT, USA)S 100 ngS F&}o] Aoj| 3193t}
7R FES A% A pAxdE FERE
150°C, =48 1500 psi, 22|32 FXIAZH(static time)
SEoR AL, o] Z2lA 13](1 cycle) =313
t}. FE8v= 2k (Hexane300, Wako, Osaka, Japan)

71 71EZA] AH(SI-1 Silica, 1 g/6 mL, Phenomenex,
Torrance, CA, USA)2. 2 AAIE A5 o] u] ¥
ol &3] EAske & el os) 2T + U= A
& e WElE AA] Sl sEAEE 245k
2} 2] (40~80 mesh, Wako, Osaka, Japan)7} 2%
7ve A7l 7hERA] A dHE 713 WS
3 57k A7 & S A&kt AAgE 8o
ImLE &5 F 7I71e4s dAsieh 2 $ 7171
Mol el GC AZrlEay S Slsly Heg
T AEE A F 710 FAE oA FRssinh

247171 GC-ECD(GC-2010plus, Shimadzu, Kyoto,
Japan)g ©]-83153L, ARS-¢H A2 SH-Rxi-5ms(0.32 mm
id. x 025 pm  thickness x 30 m length, Shimadzu, Kyoto,
Japan)o]Ath. GCEA =212 HIAEA dF

C}):}

p

=]

o o
hut

[e]
H

il

HAZ

ol
od ML rlo



130 oHAlE

Heys £9 1mLe 302 SHFHA 100°CoHA]
160°C7HA] & 15°CE 523 & oA 25 5°C2
300°C7HA] 5231t

2.3. 7i¥ Aroclor M2

FEvet IR e e &7t T Hl Ao R
HiEE PCBsE A|€I3taL PCBs Al&9] AMgo =2 <lgh
EY W7lE 2 B 5o SAA Fol EAlsks
PCBsE Aroclor % (Accustandard New Haven,
CT, USA)2 ©]£34] GC-ECDZE % PCBsE& A3}
YR o] WS Al gel|A 742&1 PCBs®] =
ZolEad 339"\ Aroclor1242, Aroclor1254,
Aroclor12602] #€le] XA o 7 FAPEASS 51, T
o PCBs AlZol 23t 2920 4% s Aroclor
< 271 ol/de] Aroclorell
Qo] A= &E3H 7z} AroclorAlEFe] &3
d EgHel s 238
2= 0]2 HH A=
% PCBsEZ A%
‘ﬂﬁﬁok =it
PCBSE. 995 AStE ZASHE 29 0] PR
Azse NE7t B
sAl =AY 37}*—0}711 ok, gk S3HIE grstst
= M Z 2P A @%‘ 7Fs7do
AMMe ol 4 Ao &
¥ Aroclordl] 3Z-frskAL **ﬂl’“
= EA 93ES o)galA i Aroclor— A 0]’}~)\v’~,
175: N Aroclore] =5 $Hsle] & PCBsE AlAE
sttt o]FA oA AR thE EHIE 7RI Al
571 5 739ol= vl golsiAl PCBsE BHd
U3, ¥ Aroclor =0 i3 AR T =5 = A
H}. o]t PCBs 55A2] TUPAC Noi= Aroclor1242
o] 73$- PCB-5, 8, 15, 16, 17, 18, 20, 22, 28, 31, 32,
33, 53°] 913, Aroclorl254%= PCB-77, 86, 97, 99,
110, 154, Aroclorl2602 PCB-194, 195, 196, 199,
203, 206, 208 o] Ut} °]E Aroclord o] A
£ FoA F=28] 27, AR F Rl 9320 i 52
JEHste] A FAE A ske] Gl o] 8sit.
2 Aol gl o83 F=A|= Table 29} 2Tt
Table 3= 5L Y] Aroclor EHFEZNA &
gE 7t FFAE] HAS BT Qv BoA B
%ol Aroclor1254= IH3 FFA7E flom iAo
2 HERE EAske sEA7E SAsARE ol =

o

ll

- ZAF

37 - ol5

Table 2. PCB congeners selected to quantify each Aroclor
TUPAC No. of PCB congeners

Aroclor species

Aroclor1242 PCB-15, 16, 17, 18, 28, 31, 32
Aroclor1254 PCB-77, 86, 97, 99, 110, 154
Aroclor1260 PCB-196, 199, 203
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Table 3. PCB congeners included in each Aroclor (mass of each Aroclor is 0.35 ng)

TUPAC No. of RT Aroclor1242 Aroclor1254 Aroclor1260 > Aroclors
PCB congeners Area Area % Area Area % Area Area % Area Area %
8/5 19.766 34658 100.0 0 0.0 0 0.0 34658 100
18 21.634 45417 100.0 0 0.0 0 0.0 45417 100
17/15 21.741 29659 79.1 4113 11.0 3700 9.9 37472 100
16/32 22.518 36782 100.0 0 0.0 0 0.0 36782 100
31 23.655 50242 96.9 1581 3.1 0 0.0 51823 100
28 23.735 58232 98.0 1177 2.0 0 0.0 59409 100
20/33/53 24.188 47907 96.2 1900 3.8 0 0.0 49807 100
22 24.545 25157 100.0 0 0.0 0 0.0 25157 100
52 25.265 40689 45.0 49765 55.0 0 0.0 90454 100
43/49 25.483 26648 71.4 10649 28.6 0 0.0 37297 100
44 26.255 33975 60.2 22445 39.8 0 0.0 56420 100
41/64 26.842 29654 77.4 8653 22.6 0 0.0 38307 100
74 27.877 22238 70.2 9420 29.8 0 0.0 31658 100
70/72/102 28.032 38930 52.7 34899 47.3 0 0.0 73829 100
66/95 28.256 44412 29.9 73130 492 31003 209 148545 100
91 28.565 5505 26.4 13383 64.1 1983 9.5 20871 100
56/60/92 29.013 35423 54.9 23325 36.1 5792 9.0 64540 100
84/101/90/89 29.27 16908 10.6 100637 63.4 41249 26.0 158794 100
99 29.528 7251 17.3 34611 82.7 0 0.0 41862 100
83 30.058 1072 16.0 5615 84.0 0 0.0 6687 100
97/86 30.301 5982 15.8 30500 80.4 1465 3.9 37947 100
115/117/81/87 30.533 9871 13.5 54911 75.0 8471 11.6 73253 100
154/77/110 30.995 15706 11.5 100551 73.8 19908 14.6 136165 100
82/151 31.546 4134 6.2 21696 324 41169 61.4 66999 100
123/149/118/139 32.103 0 0.0 0 0.0 95876 100.0 95876 100
123/149/118/139 32.103 12529 10.0 113256 90.0 0 0.0 125785 100
153 33.157 1364 0.9 48250 31.9 101589 67.2 151203 100
105/132 33.382 9871 8.8 65276 58.1 37182 33.1 112329 100
141 33.758 0 0.0 16309 29.1 39658 70.9 55967 100
163/138/164 34.455 2952 1.6 80927 42.8 105172 55.6 189051 100
166/187 35.199 0 0.0 4262 6.3 63149 93.7 67411 100
183 35.43 0 0.0 3326 8.7 35067 91.3 38393 100
167/128 35.736 0 0.0 26690 68.9 12055 31.1 38745 100
174/181 36.28 0 0.0 5601 8.2 62405 91.8 68006 100
177 36.538 0 0.0 3174 8.2 35594 91.8 38768 100
156/171/202 36.753 0 0.0 15628 33.8 30596 66.2 46224 100
180 37.475 0 0.0 15201 11.1 122334 88.9 137535 100
170 38.831 0 0.0 10401 12.7 71498 87.3 81899 100
199 39.189 0 0.0 0 0.0 31994 100.0 31994 100
196/203 39.434 0 0.0 0 0.0 36256 100.0 36256 100
195/208 40.796 0 0.0 0 0.0 18277 100.0 18277 100
194 41.602 0 0.0 0 0.0 40525 100.0 40525 100
206 43.401 0 0.0 0 0.0 20550 100.0 20550 100

(Note) Gray shaded lines represent selected PCB congeners to quantify each Aroclor and dark gray shaded part shows the
commonly included congeners in Aroclor1242 and Aroclor1254

2.5. QA/QC FzoHA vetsth BHAESAMDL)SE A g =
78 Aroclore] AAFAL] AXAHL ZF AroclorEZ  (Accuracy, %) B %= (Precision, %)= A% BTk

AR A T=A S tallA Pghe] 09950142 F  (Sea sand, Fisher scientific Inc.)oll 2+ Aroclor E552
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Table 4. Concentrations(1g/g) of dI-PCBs in three Aroclors and total TEQ (#g TEQ/g)

Congener IUPAC No. WHO TEF (2005) Aroclor 1242 Aroclor 1254  Aroclor 1260
3,3",4,4’-TeCB 77 0.0001 2,590 174 33.8
3,4,4°,5-TeCB 81 0.0003 156 16.4 3.33
2,3,3",4,4"-PeCB 105 0.00003 4,840 33,800 434
2,3,4,4°,5-PeCB 114 0.00003 443 1930 17.0
2,3",4,4°,5-PeCB 118 0.00003 6,980 78,900 5,610
2',3,4,4°,5-PeCB 123 0.00003 277 1150 5.02
3,3",4,4°,5-PeCB 126 33.6 373 2.13
2,3,3",4,4",5-HxCB 156 0.00003 255 8,440 4,860
2,3,3',4,4",5"-HxCB 157 0.00003 70.9 1,870 252
2,3",4,4°,5,5"-HxCB 167 0.00003 80.7 3,100 1,990
3,3°,4,4°,5,5-HxCB 169 0.03 0.11 0.81 0.82
2,3,3°,4,4,5,5-HpCB 189 0.00003 4.53 246 1,290
2.dI-PCBs 15,730.84 129,664.5 14,498.1
total TEQ 4.06 7.66 0.65

(Note) This table is partially modified from the table in Dale R et al.(2004) and Aroclor total TEQ was recalculated with WHO

TEF(2005) of each PCB congener
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Table 5. Concentrations of t-PCBs(1g/kg d.w.) at all sampling points in this study. The concentrations of three Aroclors were
summed to calculate t-PCBs

Aroclor ratio

Sample No. t-PCBs Aroclor1242 Aroclor1254 Aroclor1260 (1242:1254:1260)
J1-1/11-2 9.4%/15.5 56'/99 3.9/4.8 n.d./0.8 1.4:1.0:0.0/12.7:6.2:1.0
12-1/12-2 64.6/64.3 29.1/33.3 28.3/22.5 7.2/8.5 4.1:3.9:1.0/3.9:2.6:1.0
J3-1/13-2 35.3/3.6 14.6/2.7 11.3/1.0 9.4/n.d. 1.6:1.2:1.0/2.8:1.0:0.0
JH1-1/TH1-2 62.7/207.5 57.7/128.2 1.4/43.6 3.6/35.7 16.0:0.4:1.0/3.6:1.2:1.0
JH2-1/TH2-2 43.5/28.6 22.8/11.5 11.5/6.5 9.1/10.6 2.5:1.3:1.0/1.1:0.6:1.0
JH3-1/JH3-2 40.8/20.0 22.0/8.2 9.9/7.2 8.9/4.6 2.5:1.1:1.0/1.8:1.6:1.0
JH4-1 30.9 15.6 8.6 6.7 2.3:1.3:1.0
JH5-1/TH5-2 40.9/59.0 29.8/44.0 3.8/8.3 7.3/6.8 4.1:0.5:1.0/6.5:1.2:1.0
JH6-1/TH6-2 34.3/26.9 12.4/13.0 8.0/6.9 13.9/7.0 0.9:0.6:1.0/1.9:1.0:1.0
Al-1/A1-2 51.8/36.0 41.9/31.0 2.4/2.8 7522 5.6:0.3:1.0/14.3:1.3:1.0
A2-1/A2-2 28.5/9.4 21.5/8.6 3.7/0.8 3.2/nd. 6.6:1.2:1.0/11.1:1.0:0.0
A3-1 47.9 329 9.3 5.7 5.7:1.6:1.0
AH1-1 16.1 14.4 1.7 nd.”™ 8.3:1.0:0.0
AH2-1 354 31.5 1.3 26 12.2:0.5:1.0
AH3-1/AH3-2 65.5/72.1 39.5/33.0 11.4/21.9 14.6/17.2 2.7:0.8:1.0/1.9:1.3:1.0
AH4-1/AH4-2 56.5/50.6 40.3/29.8 7.4/10.2 8.7/10.6 4.6:0.9:1.0/2.8:1.0:1.0
AH5-1/AH5-2 50.4/47.3 34.6/28.0 7.3/5.0 8.5/14.3 4.1:0.9:1.0/2.0:0.4:1.0
AH6-1/AH6-2 55.9/50.4 33.2/33.4 6.6/7.4 16.0/9.7 2.1:0.4:1.0/3.5:0.8:1.0
AH7-1/AH7-2 40.4/29.0 21.1/18.4 4.8/3.5 14.4/7.0 1.5:0.3:1.0/2.6:0.5:1.0
AHS8-1/AHS8-2 17.5/15.7 11.0/8.8 2.4/2.9 4.1/3.9 2.7:0.6:1.0/2.3:0.7:1.0
T1-1/T1-2 n.d. n.d. n.d. n.d. -
T2-1/T2-2 9.7/6.9 7.0/5.0° 2.671.9 n.d./n.d. 2.7:1.0:0.0/2.7:1.0:0.0
T3-1/T3-2 n.d./7.7" n.d./3.8" nd.2.5" n.d/1.5" - 2.6:1.7:1.0
THI1-1/TH1-2 6.5"/16.1 25%7.0 0.7"/3.7 3.3%54 0.8:0.2:1.0/1.3:0.7:1.0
H1-1 6.5" 5.9 0.6" n.d. 9.1:1.0:0.0
H2-1/H2-2 n.d./8.3" n.d./3.5" n.d./1.8 n.d.2.9 - /1.2:0.6:1.0
H3-1/H3-2 n.d. n.d. n.d. n.d. -

HR1 113" 4.9" 2.9" 3.5" 1.4:0.8:1.0
HR2 8.4" 41" 1.0" 33" 1.2:0.3:1.0
HR3 59 51" 0.8 n.d. 6.0:1.0:0.0

* just identifiable Aroclor pattern
** n.d.: no Aroclor pattern identified

o, o) sHHS] PR G ke F ) el wsl Uehis 0w ARE FRA% dg] BREE
og9lo] A LEL Ak oA L B ) A ARE o] Wil BRI @] A £Hoz F
4 FuoMe) AGBF e oge] 9ol A oA = PEEA FFHAM T
4% F PCBs AFEEC] MAE 0% VAL fEAsk ¥Rl Ao B Aoz Bekw, o

A Y] A9 Al (west sea) 2] YT Bo

o Aoz Mt vk Al fe] FA7E oy F
12 ARS & o] I dREE FRA A7 42 §HE 2
H & 1

=]

/5%1_-

Hk=
=R

o

FEHOR o|F A% Wl FRHE A
o

=
2 747} JHIAA 2 AH3AH el
=
o

P} Qrde] sl Rl Sl oAEHe] FHo] dojd & Uk wEk ko F
2 PCBy7} A dEE AYelr == T HAES Hmudpel o2 AFEC v 2w
ol A AFFEl vl AiHoR w2 IFFS EHo] o] PCBso| {30l ¥ &old Aow At



134

]7‘401]*1 HHE
Ao,
3HF9] HR3A|HX = &
o] Vﬂ Aroclor®] &7 &e1gt
T Yl AFES R3] o) AH

ofN 3L

PCBs¢]

o
)
ol
T
o,
T

o

- r
5
o
Ik

A2 k)
b ﬂﬂoﬁ'
g
T
r& P}

Jg

%_o HR1 A& 2 HR2 AH|Ae] PCBs
HAESH viTre 2 et oy Aroclore]
o s =N
£ AFddA e HEE FHAE
8 cm~53 e =0, T H SO FEjsie] A
=, 4 A HAES Aelstale HAE
A8 4T3t 8152l PCBs §=9] zto|7h AskA] &
= Aoz Yeldth & &7 PCBs =9 JHAE
(relative percent difference, ]S} RPD)S J3A|4, JHI
A" 83 A2A-ENA 22 163%, 107%, 101%2
=70 UERdaL, YA AHECINS] RPDE B 30%
A5(0.5%~85%) o= YERITE RPD7F 100%S
Zoehs Al ARe] e BT Ry BiE Sl
A=, ol I ALE T3 Az AAHTE Al
Foll o B2 el e mefde] 3Eo] o]® ¢l
g a7t AEeIS ThsAel Sle AeR AR
Ho} duld oz EFREe AR TZoA AZHE
PCBs= Mt H&Eol HEs= PCBsl Hlsf 2
o FYE Hew E & 9}\0120’21), sPHo o] AE

tﬂ o 3

1 o)l

o o_?;

rloi' OW ro %

i

e rlo

o] 7o)}

<Legend>

t-PCBs (ug/kg d.w.)
0-23

23-60
® 60-180
® 180-250

Frol fivhd - 2 EolA 9] PCBs %< M-
HH o) vlal] st WS or Qe 5 ok o
eiu B Aol et 23S B Q5] A H

& % PCBs s&=7} b HZA=ol vis) o =74
Bl vehd A So) tiF2elit. pelutellr
19963 ©)2] PCBse] #|Z$} ARgo] dAHAo g FX
| A& yEsd H27H ske® PCBy7F #Y
A gHaL AZele olde o AR, a7
5 v Edoz A4E PCBs9 t7]E B FY<
A= GC AZErtETH YeRd Aroclor 3T H€1-S
7Fs/32 Hob Helnt. meh £ el et
ek st e] PCBs EEitEs

$94E F@ Bt PCBsE FH
RS AROlT 5 HAE el g

A

7H‘£ Aroclor‘:ﬂi AHe & 4 ok Tv‘:_’—/-‘j.@ﬁr HHE

oA HAZEE+E PCBs: Aroclorl242, Aroclor1254,
Aroclor12600] E§=0] IgleH, 7F8 Bol EAlsh=

A8 Aroclor1242% ERSTH A AAZ 2 E PCBsY
Fo ARAE W19k 1719 dAFRE ThetEH,
FEvEre] A9 ARAEITE AR Y] QIA] R RE



GC-ECDE ©]83t AM&A] EAIBK E2E & PCBso] A&} ¥1-8-851%2] Dioxin-like PCBs®] 54

135

yopee®® O O - Merem A
z '| ] | m
O S D I T D (N (N SN NN | (- S————. s
v 1
{ vy ‘
"): l ' ' l l
i ' ‘ | l[, I' | H | |
10} | | , | WY | 4 Iy,
{ " | f | \
)n):g. -'A\,~ -J I~' h ..', -\! oAl "-",l W A !,-\ll N _l d J ‘j-‘ "\ | ':, ".’r " AWM A ~ YA
3 GYYII0.000 Mas bbeenty 27358
I 1
' : | '! \j 1
TR R
It | Y
254 ‘ | | xb v | l I 1 ' |~ ' 4 ‘ | \ |
{ Il A | N 1l | ,\‘ f 1 1 A0 b WL
,.,'r.aldu SNV W ‘.1‘|| SN LA WA W W LWL VUGN VAN
0 . e T Mo a2
{ Amclorl242 (0.175 ng)
! e - i o S
=15 =28
g A8 a5 /
| \ =32
0%
| NP e
20} . ‘ N .'.' - / \"" PN | ,Y -
A I
A
)'»E
| |
i 1
20} A o
Mas irderaty M)

Fig. 3. Chromatogram patterns of Aroclor standards and samples (JH1 and AH3).
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Fig. 4. Comparison of dI-PCB concentration using GC-ECD in this study and GC-HRMS in the reference article.
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. J-stream . A-stream
Sample points Sample points

Total PCBs dI-PCBs TEQ Total PCBs dI-PCBs TEQ
J1 15.5 0.79 0.08 Al 51.8 1.08 0.19
J2 64.6 4.23 0.34 A2 28.5 0.87 0.12
I3 353 1.83 0.15 A3 47.9 1.80 0.21
JH1 207.5 8.19 0.88 AHI 16.1 0.45 0.07
JH2 435 1.99 0.19 AH2 354 0.71 0.14
JH3 40.8 1.76 0.17 AH3 72.1 3.61 0.31
JH4 30.9 1.46 0.13 AH4 56.5 1.73 0.23
JH5 59.0 1.87 0.25 AH5 50.4 1.62 0.20
JH6 34.3 1.44 0.12 AH6 55.9 1.62 0.20
AH7 40.4 1.17 0.13
AH8 17.5 1.17 0.07

=2 BFy JEd, THHY 49 079 mgke dw.  FFsHE AFENAS PCBs JHFEEES =9)9] 3
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Fig. 5. PCB concentrations in the sediment samples of A-stream and J-stream.
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Table 7. Concentrations of PCBs in the sediments throughout domestic sites

Sample site

Site

Conc.

Author (No. of site) characterics (1gkg d.w.) PCBs type

Kim et al.(2012) Pusan(11) industrial area nd. - 76.67 t-PCBs

Lee et al.(2002) Inchon(8) industrial area 0.34 - 9.20 t-PCBs

Kim et al.(2010) Nakdong river(5) river 39 - 60 t-PCBs
Park et al.(2000) 11 sites in Korea(11) - nd. - 0.47 >162PCBs
Heo et al.(2016) Jeju harbor(5) harbor 1.62 - 445 S122PCBs
Choi et al.(2011) Asan bay(5) bay 1.90 - 3.27 S122PCBs

Inchon(4) industrial area n.d. t-PCBs

Ulsan(5) industrial area 1.0 - 19.2 t-PCBs

Masan(6) industrial area 2.7 - 335 t-PCBs

Kim et al.(1996) Onsan(3) industrial area 4.8 - 82 t-PCBs

Kwangyang industrial area 4.0 - 60.7 t-PCBs

Kimpo(4) industrial area nd. - 233 t-PCBs

Nakdong(7) industrial area 0.19 - 303 t-PCBs
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