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ABSTRACT

In this study, we evaluated the effect of inland pollution sources on seawater and shellfish(Ark shell) in the Yeoja
bay after 20.5 and 83.3 mm rainfall events. We analyzed the sanitary indicator microorganism such as total
coliform, fecal coliform Escherichia coli (E. coli) and Male-specific coliphage (MSC) in the discharge water of waste
water treatment plant (WWTP), major inland pollution sources, seawater and shellfish for 4 days after rainfall
events. The range of coliform group and fecal coliform was from < 1.8 to 1,600,000 and from <1.8 to 140,000
MPN/100 mL after rainfall of 20.5 mm and from < 1.8 to 330,000 and from < 1.8 to 230,000 MPN/100 mL after
rainfall of 83.3 mm in the discharge water of 13 waste water treat plants. Also The range of fecal coliform and
radius of impacted area of 4 contaminants (domestic waste water and stream water) was from 49 to 1,100,000
MPN/100 mL and from 4 to 1,870 m after rainfall of 20.5 mm and from 170 to 130,000 MPN/100 mL and from 58 to
1,794 m after rainfall of 83.3 mm. The fecal coliform of seawater at 21 stations ranged from < 1.8 to 540 MPN/100
mL. And the E. coli level of shellfish at 3 stations ranged from < 18 to 78 MPN/100 g.
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Y LYol ME S 2P stX2|F0| oAt siHel 9

2o| o] ok AUl B Aol Hholzl A Sof g
2914 a2 42 Aol 4T 4 9om, oo 298
RE 4 A AFS, A 49 APIE 2 4 oo

A ARz AEAME EA7F =3 9tk (Feldhusen,
2000; Twamoto et al, 2010; Jensen, 1956; Lees, 2000;
0SS, 2021; Potasman et al, 2002; Rippey, 1994).

5ol ABeE S8l v, EU & AXZ 2 vzt
€ HFedde 22O 295k AT ARIMRE AA
Al & flof MR =T fJeie4s BUFE
2 st ok BEHANAF (fecal coliform) & & AJAk
sffol] ohet fTe 2Ol Q1F] FHY AXEE 2
2 AEE] AFEE U, o 27 7IELE oY Yol
A #gsta ok (MOF, 2024b; US. FDA, 2019; EU
commission, 2019). =3, 17+ 2¥ {2 FA Hio|gA
o] 24 ABE FE w1 9l Male specific coliphage
(MSC) & A=A 42 iy steafgols e &
HiZE:s ¥E & 394 AE=H 25nm 327] (head
diameter) o] @Y 7}<k RNA 11RE g4 45 9 34 A
Eaof dfgt W Hert zHol2iA 5 o2 FuA vt
ojz|Agt AY3teta] E/do] fAabsto] ZHHZAQl AR AMEE
2 itk (Burkhardt et al, 1992).

o= HF7E Adehs Y sl EHANEES
S8, EUx W79 Escherichia colig 7|E2& )Y
S35t o]0 wet PAtE= HRE SA Eot Ex H3
7FAE & Fot 59 B} o] R0 ot (US. FDA,
2019; European Commission, 2019). $-&guta} L8t skt
W52 4AIE (Korean Shellfish Sanitation Program) o
ot SRS westa len, uj=at EU 59 yt
oF 7P E S Foto sPAEEZB Y et 'aE
SO FANAANS (o]st AsHY) o2 HAE ol
e H/RE £E5kL ok (MOF, 2023; MOF, 2024a).

nj=2o]  wFATE =233  (National Shellfish
Sanitation Program, NSSP) of w2, sjjoj] g n)2d
5 e 2990l B 59 Aol wet HalFo] FrlekA
U afidoll 92 mlxl= A A AR 2 AHE SAZ
QEE FA=o] Ut} (U.S. FDA, 2019). f2uzt A4
TAAE oinl4E Bl Helo] el Be HE A
gk 7|0l A= Aoy 1 Qo] RPN T|Eo]
AAElo] Q7] gtk (MOF, 2024a). 35, 7271 sj{A34tks)
9] a4 W wiFo AlEA Aol njxl= el thgh A
7} o] o]Fo] A1 Yo}t (Kim er al, 2023; Lee et
al., 2023; shin et al., 2021), Izt s|goj thgt AFE o
FolA|a A gk, B Aol oz a2 el
ugtez 2.7HdAo s HigE:s 4% LdEEEY 9T
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Fig. 1. Sampling station in Yeoja Bay; @ Seawater; ® Seawater
and shellfish; (1 Majour inland pollution source; B Waste
water treatment plan.
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Table. 1. Medium and culture condition for Microbiological analysis

Items Procedure Medium and Temp. Reference
Presumptive Lauryl Tryptose Broth (Merck, USA)
. test (35 £ 0.5) °C (24 = 2) and (48 + 3) hr
Total coliform Confirmed test Brilliant Green Bile Lactose broth (Merck, USA) APHA, 1970
trmed tes (35 + 0.5) °C (24 + 2) and (48 + 3) hr
Presumptive Lauryl Tryptose Broth (Merck, USA)
Fecal test (35 £ 0.5) °C (24 = 2) and (48 + 3) hr
coliform Confirmed test EC broth (Difco, USA) APHA, 1970
(445 + 0.2) °C (24 + 2) hr
Presumptive Mineral modified glutamate medium (Oxoid, UK)
B coli test (87 + 1) °C (24 + 2) hr 1SO/TS
’ Confirmed test Tryptone bile glucuronide agar (Oxoid, UK) 16649 -3:2015
(44 £ 1) °C (22 + 2) hr
Mixed tryptone agar (with yeast extract, glucose, NaCl, CaCl, agar)
MSC (36.5 = 2) °C (24 + 2) hr APHA, 2015
Table. 2. Method of calculating the impact range of pollutants
Items Calculation
Determine loading Concentration of fecal coliform (MPN/100 mlL) xConversion (Liter to milliliter;
(MPN/day) 1,000 mL/L) x Conversion (Min per day; 1,440 min/day) x Flow (L/min)
Dilution water required Determine loading (MPN/day) / [Standard (14 MPN/100 mL) x Conversion
(m3/day) (Milliliter to m® 100,000 mL/m?)]
Area required L . 3
(m2/day) Dilution water required (m®day) / Average depth (m)
Radius o(fml;alf-mrcle Area required (m*day) x 2 / 3.14
2022\ 449 25U 7E 269714 83.3 mmo] ¢ T £E 3. F2 §eddel s vX|= IFH}
EoR 4917 (2412 48A1T 7242 B 96A12H) A% oI ofet F4 22 SAgHo] dlel ol 3%
Ak i 2 SALAY AEE BdAE &7)ol 4ot < B7ksb] flol 2 S4edd wiEgs RF S 42 3
R, MHFE= BoAAE Whril-Pak (Nasco, Janesville, FHIAE ’\Pgo}“t} FHERHL 7454 (Hach FH950;
WI, USA) o] Hastlon RE A&+ A2 (10°C oI5t & Hach, Loveland, Co, USA) & Agsto] f&42 SAS £
AYATEA USRI, 24417 Uloll AlBE RS #4924 (Velocity-Area Method) & ol§3lo] 332
RS ozt shof 9 2 S4eduel JFU
2. 0| FESA 9l est BA 0]= Food and Drug Administration (FDA) oA A At
g tjgE2 (Total coliform), EHANEE (Fecal 299 7Pl Z3jo] Table 29] A ALgalo] Alakst
coliform) 42 Recommended Procedures for the Sea At (Park et al, 2012). &, ZtZte]l 9 442499 HiE

Water and Shellfish (APHA, 1970), W&+ (Escherichia LoA AEE BEHANAHY =8 F5lo] ofxiut o
coli) B2 1SO 16649-3 (2015) o HhHo) ulz} BAsled 2 fY5E 49 251 (Determine loading, MPN/day)
1, &4 (Most Probable Number, MPN) 2& UER] < AL 3 b= Frtelyg +2 7]1EQ 14 MPN/100
Att. Male-specific coliphage (MSC) 9] 42 Standard mL °Jst2 FMAZ £ & 49 & (Dilution water
Methods for the Examination of Water and required) & AAtstth. 223 ozt sjde] £4E 1
Wastewater (APHA, 2015) ol w2t double-agar-layer Halo] 9 si4o ¥ EFsteE e WA (Area
method2 2AJ5to] PFU (plaque-forming unit) 22 vtet required) ¥ Y7 (Radius of half-circle) 2 A&3l3,
Ui, MSCY %FMEZ FEscherichia coli strain HS ZAA A Tte] A2 E golste] 2 9ol o] njx|E= FTE
(pFamp) R (ATCC 700891) 2 AH&3}9itt (Table 1). < H7lskit.
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Table. 3. Result of bacteriological analysis for waste water treatment plant samples in the drainage basin of Yeoja
Bay area after 20.5 mm rainfall event

Station Day after Total coliform Fecal coliform E. coli MSC
Rainfall (MPN"/100 mL) (MPN/100 mL) (MPN/100 mL) (PFU?/100 mL)
1 13 <18 <18 <10
2 23 <18 <18 <10
Wi 3 33 4.0 4.0 < 10
4 <18 <18 <18 <10
1 23 <18 <18 10
2 23 <18 <18 <10
w2 3 8 <18 <18 <10
4 11 4.5 4.5 <10
1 3 _ _ _
W3 2 7,000 400 400 <10
3 54,000 330 330 <10
4 17,000 1,700 1,700 <10
1 330,000 33,000 33,000 2,600
W 2 92,000 35,000 35,000 1,400
3 540,000 130,000 130,000 1,200
4 110,000 33,000 33,000 1,200
1 13,000 33 1,700 <10
W5 2 17,000 7,900 7,900 20
3 13,000 1,300 1,300 20
4 790 2.0 2.0 20
1 11,000 490 490 70
W6 2 7,900 1,100 1,100 360
3 92,000 1,300 790 2,300
4 490 170 70 2,300
1 240 240 240 20
w7 2 54,000 35,000 35,000 <10
3 35,000 7,900 7,900 20
4 2,300 1,300 1,300 20
1 35,000 35,000 11,000 60
w8 2 23,000 7,900 7,900 130
3 13,000 13,000 13,000 30
4 7,900 490 490 30
1 7,000 490 490 20
Wo 2 2,300 230 230 <10
3 3,500 170 110 30
4 3,500 3,500 3,500 30
1 160,000 24,000 24,000 1,400
W10 2 1,600,000 140,000 110,000 2,900
3 350,000 49,000 49,000 190
4 79,000 17,000 17,000 1,900
1 - - - -
2
Wil 5
4
1
2
W12 5
4 - - - -
1 <18 <18 <18 <10
2 <18 <18 <18 <10
W13 3 <18 <18 <18 <10
4 <18 <18 <18 <10

YMPN, Most probable number, ?PFU, Plaque forming unit, ¥-, No sample
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Table. 4. Result of bacteriological analysis for waste water treatment plant samples in the drainage basin of Yeoja Bay area
after 83.3 mm rainfall event

Station Day after Total coliform Fecal coliform E. coli MSC
Rainfall (MPN"/100 mL) (MPN/100 mL) (MPN/100 mL) (PFU?/100 mL)
1 4,900 3,300 3,300 70
- 2 11,000 2,200 1,700 90
3 4,900 1,300 790 <10
4 35,000 7,900 2,800 680
1 4,900 790 790 50
2 4,900 1,300 790 <10
w2 3 4,900 1,100 700 30
4 24,000 3,300 3,300 650
1 17,000 1,700 1,700 < 10
W3 2 330,000 170,000 170,000 2,300
3 7,900 3,300 3,300 <10
4 .3 - - -
1 92,000 7,000 7,000 120
Wi 2 35,000 35,000 35,000 30
3 92,000 17,000 11,000 < 10
4 160,000 35,000 35,000 230
1 <18 <18 <18 < 10
W5 2 54,000 17,000 17,000 1,400
3 4,600 3,300 1,700 <10
4 45 < 1.8 < 1.8 <10
1 330 23 23 750
W6 2 230,000 230,000 230,000 3,600
3 3,300 2,300 2,300 < 10
4 <18 < 1.8 < 1.8 < 10
1 2.0 <18 <18 490
w7 2 330,000 130,000 130,000 1,600
3 4,900 2,300 2,300 < 10
4 330 2.0 < 1.8 <10
1 790 330 330 5,500
W8 2 220,000 170,000 170,000 1,300
3 790 490 330 <10
4 <1.8 <1.8 <1.8 <10
1 13 <18 <18 < 10
Wo 2 43,000 14,000 14,000 1,600
3 2,300 1,300 1,300 < 10
4 <18 < 1.8 < 1.8 <10
1 <18 <18 <18 <10
2 <18 <18 <18 < 10
W10 3 <18 <18 <18 < 10
4 <18 < 1.8 < 1.8 < 10
1 <18 <18 <18 <10
2 <18 < 1.8 < 1.8 <10
Wi 3 <18 < 1.8 < 1.8 <10
4 <18 < 1.8 < 1.8 <10
1 <18 <18 <18 <10
2 4.0 <18 <18 <10
W12 3 <18 <18 <18 <10
4 6.1 <18 <18 <10
1 7,900 3,300 3,300 10
2 - - - -
Wi3 3 35,000 7,900 7,900 1,200
4 54,000 17,000 17,000 1,200

UMPN, Most probable number, ?PFU, Plaque forming unit, *-, No sample
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Table. 5. Result of bacteriological analysis for major inland pollution source samples in the drainage basin of Yeoja Bay

area after 20.5 and 83.3 mm rainfall event

Station Rainfall Day. after Total coliform Fecal coliform E coli MSC
(mm) Rainfall (MPNY/100 mL) (MPN/100 mL) (MPN/100 mL) (PFU?/100 mL)
1 920,000 170,000 17,000 < 10
00,5 2 3,500,000 790,000 790,000 < 10
3 350,000 920,000 79,000 < 10
P1 4 1,100,000 1,100,000 1,100,000 < 10
(DW?) 1 490,000 130,000 23,000 <10
2 330,000 33,000 23,000 < 10
83.3 3 490,000 23,000 23,000 <10
4 330,000 33,000 33,000 < 10
1 13,000 790 790 170
90,5 2 14,000 790 790 80
- 3 3,500 490 490 < 10
oW 4 13,000 490 490 90
1 240,000 33,000 33,000 1,900
83.3 2 79,000 7,000 4,900 550
3 14,000 4,900 4,900 920
4 23,000 4,900 4,900 230
1 1,300 170 78 30
20.5 2 790 130 49 < 10
p3 3 3,500 790 230 30
oW 4 490 490 330 30
1 490,?00 13,000 13,000 12,000
2 .5, - - -
83.3 3
4
1 11,000 490 330 210
20,5 2 1,300 78 78 <10
3 9,200 5,400 130 <10
P4 4 460 49 33 <10
(SWY) 1 11,000 230 230 30
2 2,200 230 230 20
83.3 3 13,000 170 170 <10
4 13,000 3,300 1,700 1,200

UMPN, Most probable number; ?
was no flow of inland pollution source

Za 4 o
1.7 24 £ S ol ool mxis J3u7t
29 W) B2 S gol ot ool nlxt
H7Fsp7] Stetel 20.5 mm % 83.3 mme) 297} W
4U ot lfjol REF StEHNY, Fe o
2 WS wEse AR, LAANYE, £ coli
MSCe) H5HE #4stict.

ofhit whRelol $IAIT 13 AN HRol o
3 205 mme| 29 WY F AU PR, BEANEE,
E. coli MSCE ¥AM% Zz, < 1.8-1,600,000, <

2 ol o

PFU, Plaque forming unit; ¥DW, Domestic waste water; “SW, Stream water; *-

, There

1.8-140,000, < 1.8-130,000 MPN/100 mL % <1 0-2,900
PFU/100 mLE HE=H 9 (Table 3). =3t 83.3 mme| %
S A 5 447 A, BHANRE, B coli, MSCE
L Ely 7§-‘—]’ < 1.8-330,000, < 1.8-230,000, < 1.8-230,000
MPN/100 mL ¥ < 10-5,500 PFU/100 mLZ AZE It}
(Table 4).

20.5 mme| ¢ & W4 stpxja|gola] 19t %
o] =] AZEHATL 2YA}ol| Tacte AFS B
Axto] ThA] =A| HEE U7t 4Dt ZHAsh= 7
ok, =3, W10 skpaig]gola 2dzatol| chgtto
AzE ot Aap ZHasks Agke Uehich
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Fig. 2. The estimated diffusion range of the contaminants to coastal area in Yeoja by after rainfall; A, After 20.5 mm rainfall in
2021; B, After 83.3 mm rainfall in 2022; Redcircle, Day 1; Yellow circle, Day 2; Green circle, Day 3; Blue circle, Day 4.

83.3 mme| 7 & W3, W6, W7, W8 & W9 5t
oA 29atel| ikl A AEEJTE Hap Aashe
AFS Bon, ol 7o 93t shol tRFRYUCR <l
St YAIHQ] A2 AtsH

20.5 mm 2% T & 4Y 5o 4740 2 4 HY
HjE4o A 2, BEHAINAR, E coli MSCO| &=+ Z
7} 460-3,500,000, 49-1,100,000, 33-1,100,000 MPN/100
mL 2 < 10-210 PFU/100 mLE AZET s njx=
PPN 41,870 mE A= on P1 Y P4 X|He] o
Fut7o] 79 % 3Yxatol] 1.5 km oo g 7} 2 7o
=t Plo] A2 A9, ERA N 27t =
A AEEYL, P4E BHANEE 57t =3 doy /%
o] Wo} 3ol JFS vjxE Ao2 I} P2 E P3
2 7% 2 A2 BAUEE 59 5=t A Yol Y
e IdFS A uHA] g Aoz FAE=QIT) (Table 5,
6, Fig 2).

83.3 mm ¢ T F 49 B 4740 F2 S4AY
&0l X ddat, E-ANST, E coli, MSCY 5=&
Z¥z+ 2,200-490,000, 170-130,000, 170-33,000 MPN/100
mL 2 < 10-12,000 PFU/100 mLE ZAZE A3 s Go] nx]
L JgHbge 58-1,794 mE AAtE|gleon P12 P2 A9
ggHtAo] 749 % 1dxto] 1 km oo R 7H4 2 Zog
IEY, §F 2 BHANET 527t =4 AEHAH
IEgE 22 Ak P3 AL G0l YA 2

=

A AZHAL, P4 AYL G &

AN s 27t AASE e F 4R} RF R &
HA ol =4 AEEUoY el vl FFS A
okotth (Table 5, 6, Fig 2).

2. 7904 F s S W

20.5 ¥ 83.3 mm9| ¢ A F 49 5t a4l A
g 5=E Table 70| YeHUA. 20.5 mm 739 24
T 4 b ofAjnt s oA AHT sfo] EHANGH 5
T 29 19, 29, 3¢9 ¥ 4¢ T 47 < 1820, <
1.8-2.0, < 1.8-4.5 ¥ < 1.8-2.0 MPN/100 mLCo.& &Hol=]g]
o}, SFLARRIIA] A2024-58 %0 whEwH Q2uate] AL
BE ZAPHo] WA 7lskerd HeA7h 14
MPN/100 mL B|9Hd 3¢ 21siq 02 EFotl 1o
o mZe] AL, A=) wif H¥Te] =23 (NSSP) o
utel 308 o)<l ol gk ZALS st RAFIHC]
BEHANAF 71548 FFx7F 14 MPN/100 mL B|gho] 3
90th percentile ko] 43 MPN/100 mL w2 7L ZA4]
E5P7t 7Hset drtsides EReth (MOF, 2024; US.
FDA, 2019). & 9AFtolAE 20.5 mme] 297 A S uf,
ozt s 9] 4 ZAAHL utet 9 wl3te] A A s
2 S7tele ol igshe ZAoE A=A

83.3 mm ¢ WA £ 49 FF oAz s ollA AHH
o] ERANE T S5 49 1Y, 29,38 24U = 7
7} < 1.8-540, < 1.8-220, < 1.8-7.8 ¥ < 1.8-17 MPN/100
mLo & FQIEQIc}, ¢ WY & 190l 399 55 2At
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Table. 6. The calculated impacted area on major inland pollution source samples in the drainage basin of Yeoja Bay area after

rainfall event

. Day Flow . Determine Dilution Area Radius of
. Rainfall Fecal coliform . . .
Station (o) after rate (MPN/100 ml.) loading water required  half-circle
Rainfall (L/min) (MPN/day) required (m® (m? (m)
1 6.9 170,000 1.68 x 10 1.20 x 10° 1.20 x 10° 276
90,5 2 3.8 790,000 4.27 x 10 3.05 x 10°  1.52 x 10° 312
' 3 21.0 920,000 2.78 x 10U 1.99 x 10° 9.94 x 10° 1,591
- 4 5.0 1,100,000 7.92 x 10 5.66 x 10° 1.13 x 10° 849
1 377.9 130,000 7.07 x 104 5.05 x 10°  5.05 x 10° 1,794
43.3 2 15.0 33,000 7.13 x 10° 5.09 x 10* 5.09 x 10* 180
' 3 8.8 23,000 2.91 x 10° 2.08 x 10*  4.15 x 10* 163
4 15.0 33,000 7.13 x 10° 5.09 x 10*  1.02 x 10* 255
1 108.0 790 1.23 x 10° 8.78 x 10° 8.78 x 10° 75
90,5 2 24.0 790 2.73 x 10® 1.95 x 10°  1.95 x 10° 35
' 3 86.0 490 6.07 x 10® 433 x 10> 2.17 x 10° 37
P2 4 37.5 490 2.65 x 10° 1.89 x 10° 1.89 x 10° 35
1 630.0 33,000 2.99 x 104 2.14 x 10°  2.14 x 10° 1,167
43.3 2 240.0 7,000 2.42 x 10'° 1.73 x 10° 1.73 x 10° 332
' 3 255.0 4,900 1.80 x 10% 1.29 x 10° 2,57 x 10° 405
4 645.0 4,900 4.55 x 10%° 3.25 x 10° 1.63 x 10° 322
1 0.7 170 1.63 x 10° 1.16 x 10 2.91 x 10* 4
905 2 0.9 130 1.68 x 10° 1.20 x 10! 3.01 x 10! 4
' 3 4.0 790 4.55 x 107 3.25 x 10° 1.63 x 10° 32
p3 4 0.6 490 4.23 x 10° 3.02 x 10" 1.51 x 107 10
1 0.8 13,000 1.50 x 108 1.07 x 10° 5.35 x 10° 58
9 P
83.3
3
4
1 12,408 490 8.76 x 10 6.25 x 10°  2.64 x 10° 410
205 2 4,188 78 4.70 x 10° 3.36 x 10* 1.12 x 10° 267
' 3 4,944 5,400 3.84 x 104 2.75 x 10° 5.49 x 10° 1,870
P4 4 3,820 49 2.70 x 10° 1.93 x 10*  3.85 x 10! 157
1 4,878 230 1.62 x 10%° 1.15 x 10° 5.77 x 10* 192
43.3 2 2,670 230 8.84 x 10° 6.32 x 10* 1.93 x 10* 111
' 3 1,722 170 4.22 x 10° 3.01 x 10* 8.20 x 10° 72
4 4,554 3,300 2.16 x 104 1.55 x 10° 5.73 x 10° 604

* There was no flow of inland pollution source

Aol A s15 AHe

EHANEE =71 540

MPN/100 mLZ &7 ZZo] glou, 2932 2dwrt
ZHasto] 4Uto] < 1.8 MPN/100 mLe] =2 3l ]ct.
% Y 22Ut sjoje] BE RARAA S16 9@ S3, S5
2 6 2| Ao A EHANAZE S57F 49-220 MPN/100 mL
2 A A&, 2wt HAb 7

AdAd 5= < 1.8-2.0 MPN/100 mL, 4¥xto] < 1.8

MPN/100 mLE 3]&E=H+=

v Ao 3lo]

— AE 3w

Zasto] 3datol] #H

shaict.

3.79- 2 3 & (M) of 9433 st

25 YR 3 2d=r} F7HE st oAkt s
s Foll mXl= FFE FUsH] sl 94 2dd Ao
FFS WS ZoR woEE= Y HF 2ARAHE At
of ZAE sttt

20.5 ¥ 83.3 mme| 7% ¥ T 49 9 miFo £
coli == 247+ < 18-78 ¥ < 18 20 MPN/100 g2 2ol
=it} (Table 8). EUS] 7ol w2®, sfollA] &3t of
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Table. 7. Result of Fecal coliform analysis for seawater samples in the Yeoja bay under the wet condition

Fecal coliform (MPN/100 mL)

Station Day after 20.5 mm Day after 83.3 mm
1 2 3 4 1 2 3 4

S1 < 1.8 < 1.8 1.8 <18 2.0 7.8 <18 17
S2 < 1.8 < 1.8 4.5 < 1.8 < 1.8 < 1.8 < 1.8 < 1.8
S3 < 1.8 < 1.8 <1.8 <1.8 2.0 79 < 1.8 < 1.8
S4 < 1.8 < 1.8 < 1.8 < 1.8 < 1.8 < 1.8 < 1.8 < 1.8
S5 < 1.8 < 1.8 <18 <18 2.0 49 < 1.8 < 1.8
S6 < 1.8 < 1.8 <18 <18 <18 49 1.8 <18
S7 < 1.8 < 1.8 < 1.8 2.0 < 1.8 4.5 < 1.8 < 1.8
S8 < 1.8 < 1.8 <1.8 <1.8 < 1.8 < 1.8 < 1.8 < 1.8
S9 < 1.8 < 1.8 < 1.8 <18 2.0 <18 <18 <18
S10 < 1.8 < 1.8 < 1.8 < 1.8 < 1.8 < 1.8 < 1.8 < 1.8
S11 < 1.8 < 1.8 2.0 < 1.8 2.0 17 < 1.8 2.0
S12 < 1.8 < 1.8 < 1.8 < 1.8 1.8 < 1.8 < 1.8 < 1.8
S13 < 1.8 < 1.8 < 1.8 < 1.8 4.5 4.5 < 1.8 < 1.8
S14 2.0 < 1.8 1.8 <18 <18 1.8 <18 2.0
S15 < 1.8 2.0 <1.8 <1.8 540 7.8 2.0 < 1.8
S16 < 1.8 < 1.8 <18 2.0 23 220 2.0 < 1.8
S17 2.0 < 1.8 <1.8 <1.8 2.0 11 4.5 < 1.8
S18 < 1.8 < 1.8 < 1.8 < 1.8 2.0 11 7.8 < 1.8
S19 < 1.8 < 1.8 <1.8 <18 1.8 2.0 < 1.8 < 1.8
S20 < 1.8 < 1.8 < 1.8 < 1.8 < 1.8 1.8 < 1.8 < 1.8
S21 < 1.8 < 1.8 < 1.8 < 1.8 < 1.8 2.0 < 1.8 2.0

Range < 1.8-2.0 < 1.8-2.0 < 1.8-45 <1820 <1.8540 <1.8220 < 1.87.8 < 1.8-17

Table. 8. Result of E. colianalysis for shellfish(Ark shell) samples in the Yeoja bay under the wet condition
E. coli (MPN/100 mL)
Station Day after 20.5 mm Day after 83.3 mm
1 2 3 4 1 2 3 4

S2 78 20 <18 <18 <18 20 < 18
S8 45 <18 <18 <18 <18 <18 20 <18
S17 < 18 < 18

Range 45-78 < 18-20 <18<18 <18<18 <18<18 < 18-20 < 18-20 < 18-< 18

Foll tish 308] o]4te] AL ZAat BE A|ROIMQ] E. coli &
7F 700 MPN/100 g oldtolx, Al249 80%7} 230
MPN/100 g olatd A% AA, Y5 Ze2 Ao St
F Qe ASHE Foka Qlot

T sfdol A ZHE SR £
d T 9 4 Fof ZH7} 4578,

o
T

[o)

< 18-20, < 18-18 ¥ < 18-18 MPN/100 g2 HE mjfF X
ANAHA E. coli =7} 230 MPN/100 g2 %35}t Yo}
EUY| 37 At 52 BESte Ao= A 1Y
z}oll 45-78 MPN/100 gC 2 H|nd &7 AZHou, 29
ARE E. coli LA}t AR} FHasto] 3UAREE
204 < 18 MPN/100 gP 2 3|EEE g &
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