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Impact of Pollution Sources on the Bacteriological Water Quality
in the Yongnam-Gwangdo Shellfish Growing Area
of Western Jinhae Bay, Korea
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To evaluate the bacteriological water quality in Yongnam-Gwangdo, located in western Jinhae Bay, seawater
samples were analyzed using sanitary indicator bacteria at 57 sampling stations. According to survey results
from January 2007 to December 2009, the range of the geometric mean and the estimated 90th percentile for
coliforms and fecal coliforms in the samples were <1.8-16.5 and 1.8-246.8 MPN/100 mL and <1.8-7.1 and 1.8-74.8
MPN/100 mL, respectively. The samples, including those taken from stations located in Wonmunman, Gwangdo,
and Dangdong, showed high levels of microbial contamination caused by the climate and weather patterns in the
marine environment. The bacteriological water quality in the area met Korean criteria for a designated shellfish
growing area for export and National Shellfish Sanitation Program criteria for an approved shellfish growing
area, except at station #49. A total of 24 direct pollution sources were discharged into the shellfish growing area.
The radius of impact was calculated for each pollution source to assess the effect on the shellfish growing area.
The calculated radius of impact for most of the pollution sources was below 300 m. However, the radius of
impact for the combined pollution sources in Kyeonnaeryang was 93-1973 m. There were significant differences
between the calculated closed sea area and actual monitoring results. The closed sea area values calculated from
the fecal coliform load in drainage water tended to be higher than the actual monitoring results. Tidal currents and
environmental factors such as salinity, water temperature, sunlight, and microbiological factors affect the survival
of fecal indicator bacteria in seawater.

Key words: Shellfish growing area, The estimated 90th percentile, Coliform group, Fecal coliform, Yongnam-
Gwangdo area
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Fig. 1. Sampling station of Yongnam-Gwangdo area, located Western Jinhae bay, Korea. A, Kyeonnaeryang area (St. 1-12); B, Gajo
area(St. 13-21); C, Jido area (St. 22-32); D, Dangdongman area (St. 33-38); E, Anjeong area (St. 39-45); F, Wonmunman area (St. 46-

53); G, Yongnam area (St. 54-57).
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Coliform group (MPN/100 mL)

Fig. 2. The geometric mean, estimated 90th percentile and highest pollution level of coliform group of seawater collected at the each station in
Youngnam-Gwangdo area located in western of Jinhae bay, Korea from Jan. 2007 to Dec. 2009. The areas are the same as indicated in Fig. 1.
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Fig. 3. The geometric mean, estimated 90th percentile and highest pollution level of fecal coliform of seawater collected at the each station in

Youngnam-Gwangdo area located in western of Jinhae bay, Korea from Jan. 2007 to Dec. 2009. The areas are the same as indicated in Fig. 1.
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Table 1. Result of sanitary survey on pollution sources in drainage basin of Yongnam-Gwangdo area and calculated impact area in the sea

area

No AD' DV? FC? DL* DWR® AR® RH’
. (m) (L/min) MPN/100 mL  (x10°MPN/day) (m?) (m?) (m)
D-1 11.4 77.2 1,700,000 1,889,856 13,498,971 1,184,120 868
D-2 3.2 4001 490 2,823.1 20,165 6,302 63
D-3 14 30 11,000 4,752 33,043 24,245 124
D-4 1.2 2,499 8 280.7 2,005 1,671 33
D-5 6.7 2325 28,000 93,744 669,600 99,940 252
D-6 1.0 1,679 78 1,885.9 13,470 13,470 93
D-7 5.1 44 2,400,000 152,064 1,086,171 212,975 368
D-8 47 44 240,000 15,206 108,617 23,110 121
D-9 6.7 118.9 1,700,000 2,910,672 20,790,514 3,103,062 1,406
D-10 5.0 174.8 1,700,000 4,279,104 30,565,029 6,113,006 1,973
D-11 6.1 31,850 200 91,728 655,200 107,410 262
D-12 7.2 62.5 46,000 41,400 295,714 41,071 162
D-13 9.6 30 79,000 34,128 243,771 25,393 127
D-14 75 199.6 130 373.7 2,669 356 15
D-15 34 30 2,300 993.6 7,097 2,087 36
D-16 37 30 4,900 2,116.8 15,120 4,086 51
D-17 6.8 1,596 2,400 55,157.8 393,984 57,939 192
D-18 1.0 162 20 46.7 333 333 15
D-19 14 30 200 86.4 617 441 17
D-20 4.1 1,326 1,100 21,003.8 150,027 36,592 153
D-21 6.0 2,500 170 6,120 43,714 7,286 68
D-22 35 3,015 49 2,127.4 15,196 4,342 53
D-23 56 49 4,900 3,457.4 24,696 4,410 53
D-24 55 16 1,100,000 25,344 181,029 32,914 145

'AD; Average Depth, "DV; Discharge Volume, *FC; Fecal Coliform, ‘DL; Determined Loading, DWR; Dilution Water Required, ‘AR;

Area Required, 'RH; Residue of Half-circle.

240 2 49.7 MPN/100 mLo]1tk(Fig. 2A). 7|Ef AR H
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9] 7151+ L 90th percentile®] gko] Z4z} 5.8 MPN/100 mL
1l 88.3 MPN/100 mLo| 1th(Fig. 2D). Y&t 6121 EaA)
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Fig. 4. Pattern of tide, temp, salinity, rainfall, coliform and fecal coliform at each station in Youngnam-Gwangdo area located in western of
Jinhae bay, Korea from 2007 to 2009. A, Environmental factors; B, Bacterial concentration.
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Fig. 5. Result of sanitary survey on pollution sources in drainage

basin of Yongnam-Gwangdo area and calculated impact area in
the sea area.
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