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In Hansan-Geojeman area, 2,050 ha of shellfish growing area has been designated as shellfish production
area for export. The main shellfish species from the designated area is oysters. For the sanitary management
of the designated area established in Hansan-Geojeman area, bacteriological examination of sea water and
shellfish at the sampling stations inside and outside of the designated area were performed from January
2006 to December 2008. The range of fecal coliform of 756 sea water samples at 21 stations located
in the designated area were <1.8~>1,600 MPN/100mL. And the range of geometric mean and the estimated
90th percentile of fecal coliform were 1.8~2.9 and 2.7~15.8 MPN/100mL, respectively. Sanitary conditions
of the current designated area in Hansan-Geojeman meets the required standards of the Fisheries Product
Quality Control and National Shellfish Sanitation Program (NSSP, USA) critetia for the approved area.
Also, the sanitary status of the shellfish harvested from the designated area met the Korean Shellfish Sanitation
Program (KSSP) fecal coliform criterion (<230 MPN/100g). And the human pathogen such as Salmonella
spp. and Shigella spp. were not detected from the examined shellfish samples.
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Fig. 1. Sampling stations for sanitary survey of shellfish

growing area in Hansan-Geojeman.
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Fig. 2. Monthly variation of average temperature and salinity
for sea water in Hansan-Geojeman from 2006 to 2008.
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Table 1. Results of the bacteriological examinations of sea
water in the designated area in Hansan-Geojeman from 2006
to 2008

MPN per 100mL

Station Total coliform Fecal coliform No. fOf
Range  GM'O0MN'=2i-  Range  GM OO

7 <18~240 24 82 128 <«18~33 1935 000 36
12 <18~27 21 50 000 <18~27 2038 000 36
15 <18~240 23 83 128 <18~13 1828 0 00 36
16 <18~49 24 69 000 <«18~33 1937 000 36
17 <18~22 20 39 000 <18~13 18 28 000 36
18 <18~130 27 101 0 00 <18~79 22 68 2 56 38
19 <18~240 26 114 1 00 <18~49 23 68 1 28 36
20 <18~>160037 285 2 56<18~>160029158 2 56 36
24 <18~>160027 141 1 28<18~160024108 1 28 36
27 <18~70 22 56 000 <18~49 20 43 128 38
28 <18~350 23 77 128 <18~170 2262 128 36
AD6 <18~33 21 48 000 <18~78 1827 000 36
A07 <18~>160028 168 2 56 <18~140 21 57 1 28 38
AD8 <18~130 21 58 0 00 <18~49 20 44 128 36
A0S <18~79 22 59 000 «18~17 19 32 0 00 36
A0 <«18~79 21 53 0 00 <«18~233 19035 000 36
Aft <18~240 25 96 1 28 <18~14 19 34 000 36
A12 <18~130 22 62 000 <1.8~23 19 34 000 36
A13 <18~350 23 83 128 <18~79 20 47 128 36
A4 <18~21 19 33 000 <18~11 1829 0 00 36
A5 <18~240 23 96 1 28 <18~79 21 61 2 56 36
Total <1.8~>160023 80 12 16<18~>160020 48 1317 756

1GM, Geometric Mean,
*90th, The estimated 90th percentile.
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2.7~15.8 MPN/100mL 31t} webA] Al v sise
MEFABE Y ARG =Y Bt g E 7
Foll A AAEIL A= AR AldeE] 71EQd EHAN
Zd o NSEEAZE 14 MPN/I0OmL ©]3Fe] 3L, 90th
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Table 2. Results of the bacteriological examinations of sea
water in the adjacent area in Hansan-Geojeman from 2006
to 2008

MPN per 100mL
Total coliform

Fecal coliform No. of

1 o2 230 >43  samples
Range  GM' 90t N % Range  GMS80th o %

Station

11 <18~240 22 72
13 <18~33 25 74
14 <18~540 28 144
21 <18 ~>16,000 36 421
22 <18~16,000 36 380

1 28 <«18~79 2045 t 28 36
0 00 <«18~33 2039 ¢ 00 36
2 56 <18~3%0 24101 2 56 36
2 56 <18~920030246 3 83 6
2 56 <18~5400 28186 1 28 36
23 <18~9200 80 1287 4 111 <18~1300 51488 5 139 36
25 <18~920 29 154 1 28 <18~220 2871 1 28 3B
26 <18~350 23 77 1 28 <i18~130 2056 1 28 36
29 <«18~240 29 138 1 28 <8~79 2261 1 28 36
31 <18~>1800 47 368 1 28 <18~1600 36233 2 56 36
32 <18~16000 7.0 1150 4 111 <18~2400 45463 5 139 36
2 56 <18~>180032245 2 56 36
1 28 <18~540 26111 2 56 36
0 00 <«18~22 2043 ¢ 00 36
A4 <18~240 22 1 28 <18~240 2269 1 28 %
A0S <18~170 26 106 0 00 <i8~110 2260 {1 28 36
Total <1.8 ~>16,000 3.2 219 23 40 <18~9200 26125 28 49 576

A0t <1.8~>1600 37 330
ADZ <18 ~>1600 3.1 204
AD3 <18~79 22

'GM, Geometric Mean.

?90th, The estimated 90th percentile.

Aol 7188 X 2 90th percentile 7S] W= 24t
2.0~5.1 2 3.9~48.6 MPN/100mLS.E RA&| o F47]|ES
U 233 AHE FAHUT FHSY Z2AAH F 1t
Hd =EolA 1 km Aglol YAET e 239 AR AL,
oA a9 90th percentile 342 48.6 MPN/100mL 2.2
AR FA7NES 208 A0E YEo, 3 kme 95

A9 FHay e AFANE BAAES A7 AR
B A T4 90th percentile 24 5.7 MPN/100mL 2.2

AR FANENE fAEkA ATk 28 YA WHEA
A} 05 km Al A& Y= 328 AHL BAEA YA
421 90th percentile 4°) 463 MPN/100mLO-Z A3 &3
NEE U st o, AFAY A Aol HAlskaL
A= 31, A-l, 2981 FARAA AT 90th percentile
e 7+7r 233, 24.5, 6.1 MPN/1OOmLO.2 #4395 09, 6
km ©]4+e] &5 9S FHsln gle A9 279 A
B A AT F] 90th percentile 742 4.3 MPN/100mL 2.2
AR #A71ES EEA ek A4 Agse £
o] A Sl SFH P NANF) 2L BId=
A4 Zo 8 HrtsE o
HE sff ol ldlstd Mak

ZAPIE B AR € g4 digere B A
WATF2 HYE 25 <1.8~>1,600 MPN/100mL ©]Q 1L,
EHAN AT 715187 $ 90th percentile a4 B
27 <1.8~9.9 2 1.8~89.6 MPN/100mL O} It} (Table 3). &
AANATF7E 43 MPN/I00mL-S 233t AlBE 799
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Table 3. Monthly variation of bacteriological water quality
i HansanGeojeman from 2006 to 2008

VPN per 100mL

St i Tolal calform Fecal oofform o, of
o R O O 2 Rag OM SO sapls
1 <18-20 <8 18 0 00 <18-20 <18 18 0 00 63

) d8~68 18 25 0 00 <I8~45 <8 20 0 00 8

3 <8~ 21 43 0 00 <8~1 18 26 0 00 &

4 dAB~45 B 21 D 00 <IB~20 <18 18 0 00
5 cAB~68 18 25 0 00 <1845 18 22 0 00 &
m 6 <1810 19 41 0 00 <UB-1f 18 24 0 00 6
T T <RSI0 22 201 N6 A8l 99 M6 W 22 &
8 <8~ 33 91 0 00 <8-B 21 40 0 00 6

9 18- 27 80 116 <I8-% 21 39 0 00 6

0 <i8~20 32 122 0 00 <18~64 19 38 1 16 B

o <8~45 18 21 0 00 <18-20 <18 13 0 00 &

0 8-93 19 27 0 00 <8-93 18 25 0 00 6

1 d8~® 22 52 0 00 <8-% 20 40 0 00 4

20 A8~ 19 34 0 00 <I8-20 48 18 0 00 4

3 8-160 32 26 3 63 <8~ 26 M7 3 60 48

4 d8-13 21 41 0 00 <1845 18 23 0 00 4
5 Bt 24 77 000 <8-% 20 48 0 00 4
:ﬁ 6 <l8~4 28 10 0 00 <i§-2 24 60 0 00 4
e 1 <UBTBO0 08I 2 49 I8~920 7104 B R0 4
8§ CAB~M0 53 N4 1 21 <18~ 31 U] 2 40 &

9 8-B0 47 BY 1 21 A8-20 31 5 2 40 4

"o A48~7 22 M 00 «18-14 19 27 0 4
12 <8~45 18 2 00 <«18~20 <18 18 00 4

'GM, Geometric Mean.
290th, The estimated 90th percentile.
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Fig. 3. The horizontal distribution of the estimated 90th
percentile of fecal coliform in sea water samples during
harvesting season (A: October to May next year) and
non-harvesting season (B: June to September) in Hansan:
Geojeman from 2006 to 2008.

Table 4. Effect of rainfall amount and time on the
bacteriological quality of sea water in Hansan-Geojeman from
2006 to 2008

MPN per 100mL

el P g Toll colfom Fecal olfom No. o

amount sam

e {mm) e R o' 901’ i R oM %h ples
e N % e No. %

2007.07.09 395
W01 520 0070710 76~>1600 8547318 7 333 <18~>1600 389 2094
20060715 155

20080716 55

W07 40 20060718 <1.8~240 2522920 4 190 <1848
20080718 100

2007.08.05 117.5

2007.08.06 10

070807 75 20070808 <1.8~330 43 130
2007.08.08 05

2007.1007 825

20071008 205 20071040 <1820 33 153

20071009 05

'GM, Geometric Mean.
*90th, The estimated 90th percentile.
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Table 5. Results of the bacteriological examinations of oyster during harvesting and non-harvesting season in Hansan*Geojeman

from 2006 to 2008

MPN per 100g

Viable cell count/g

Area Season  Station Total coliform Fecal coliform No. of
Range oy 2300 Range  GM >230 Range GM  samples
No. % No. %
01  <18~1,300 381 0 00  <18~170 206 O 00 50~560  188.1 24
0-2 <18~230 455 0 0.0 <18~45 202 0 00 40~500 1063 24
Harvesting  O-3 <18~790 268 © 00  <18~170 202 0 00 50~820  109.9 24
season”  0O-4  <18~1,300 317 0 00  <18~230 212 0 00 40~720 1570 23
_ 0-8  <18~1300 327 O 00  <18~110 199 0 00 30~340 1129 24
S:tzg Total  <18~1300 349 0 00  <18-230 204 0 00 30~820 1309 119
area O-1 <18~18,000 1270 1 83  <18~790 394 3 250 70~4200 2556 12
0-2 <18~330 544 0 00  <18~130 238 0 00 60~2400 1412 12
har’:‘;g‘t‘ing 03 <18~1300 733 0 00  <18~170 265 0 00 80~430 1458 12
ceason® O 20~1800 1679 0 00  <18~330 357 1 250  140~5100 3790 40
0-8 <18~490 771 0 00  <18~170 276 0 00 80~530 2111 12
Total <18~16,000 1000 1 1.7  <18~790 306 4 100  60~5100 2265 52
. 05  <18~1300 439 0 00  <18~130 255 0 00 50~1.000 1510 24
g Hz;“::g::’g 0-7 <18~490 536 0 00 <1878 226 0 00 40~2,100 1423 20
Ce:;‘ Total  <18~1,300 487 0 00  <18~130 241 0 00 40~2,100 1466 44
area Non- 0-5 <18~490 942 0 00  <18~110 284 0 0O 90~1,900 2352 12
harvesting  O-7 20~790 1027 © 0.0 <18~45 251 0 0.0 80~630 1958 8.0
season  Total  <18~790 985 0 00  <18~110 268 0 00 80~1,900 2155 20

'GM, Geometric Mean.
2Harvesiing season: October to May next year.
*Non-harvesting season: June to September.
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