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Evaluation of the Effect of the Discharged Water from
Bong Stream after Rainfall Events on the Bacteriological
Water Quality in Gangjinman, Korea
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We investigated the effect of the discharged water from Bong Stream, which is located in the drainage area of
Gangjinman area on the bacteriological water quality in the coastal area after rainfall events. Following 12.5 mm of
rainfall, water discharged from Bong Stream had a very limited effect on bacteriological water quality in adjacent
area and the affected area did not extend to the designated area. On the other hand, after 23 mm rainfall, the density
of fecal coliform at stations located in the designated area was higher than at stations located in the adjacent area. The
degree of bacteriological contamination at the surveyed stations in the coastal area after rainfall events did not show a
relationship with distance from the shoreline. These results indicate that the direction of spread and the range of con-
taminants from the drainage area were affected by tides at the time of the survey. Therefore, a detailed survey of the
effects of tides on the diffusion characteristics of the contaminants from Bong Stream is needed to establish aproper

management plan for the surveyed area.
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Fig. 1. Sampling stations in the Gangjinman area. ll, Bong stream; @, Seawater; (), Seawater and ark shell S. broughtonii.
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Table 1. The general state of sanitary survey after rainfall
events

Rainfall Time Sampling  Sampling nghT 'd.e Low_t'd(-a

mm () date time (hour : min,  (hour : min,
mm) mm)

. . 07:57, 267 01:40, 66

s 0 2010.4.12. 15:29-16:16 20:07. 281 13:56, 50

' . . 08:23, 276 02:10, 56

24 2010.4.13. 15:07-16:08 20:07, 281 14:2, 38

0 2010.3.5. 0935-10:53 47255 054763

03 - 17:51, 46

. . 00:28, 258 06:28, 98

24 2010.3.6. 09:37-10:47 12:17, 224 18:28, 73
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Table 2. Salinity variation in stream water and seawater after rainfall events

Salinity (psu)
Area Station Di?li:;:;ce After 12.5 mm rainfall After 23 mm rainfall
0hr 24 hr Ohr 24 hr
Drainage The discharging end 0.00 012 012 0.16 019
area of Bong stream
B-8 0.30 30.92 31.37 31.41 30.68
Adjacent B5 058 30.90 31.47 31.00 30.93
B-11 0.58 30.12 31.29 31.08 30.75
B-7 0.83 31.15 31.53 31.28 31.25
B-4 1.10 31.38 31.49 31.03 31.30
B-10 1.20 31.40 31.57 30.99 31.22
Designated area B-6 1.40 31.56 3157 31.07 31.37
B-2 1.57 31.25 31.70 30.96 31.35
B-3 1.70 31.60 31.68 31.18 31.57
B-9 1.80 31.46 31.58 31.15 3143
B-1 2.02 31.66 31.73 31.27 31.83
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Table 3. Results of the fecal coliform in stream water and seawater after rainfall events

Fecal coliform (MPN/100 mL)

Area Station Di?li?nn)ce After 12.5 mm rainfall After 23 mm rainfall

0hr 24 hr 0hr 24 hr

Drainage area 11" 9iseharging end of Bong 0.00 220 7,900 22,000 4,900
B-8 0.30 2.0 9.3 <1.8 7.8
Adjacent area B-5 0.58 14 4.0 2.0 9.3
B-11 0.58 33 <1.8 7.8 40

B-7 0.83 6.1 2.0 <1.8 <1.8

B-4 1.10 <1.8 2.0 17 <1.8

B-10 1.20 <1.8 1.8 22 <1.8

Designated area B-6 1.40 <1.8 <1.8 2.0 <1.8
B-2 157 <1.8 <1.8 14 2.0

B-3 1.70 <1.8 2.0 2.0 <1.8

B-9 1.80 <1.8 1.8 <1.8 <1.8

B-1 2.02 <1.8 <1.8 <1.8 <1.8

(Determine loading)E Attt 1Y Fal ERHAANAAE 4=
£ Ao Alateta 44711 14 MPN/100 mL ©]st=
SAAZ 4= 9= d14=29] 9K(Dilution water required)S AH&
shelet. T1e]ar 2| s o o) AlatelA 4=27]E21 14 MPN/100
mL o3} 314412 4 9l 146l S EArselel Baed
(Average depth) &= L}ro] F=of G WEof Jof W
Ao 2 uhe o4 5| (Arca required) ¥ 912 T2,

O Determine loading (MPN/day)=Concentration of fecal coli-
form (MPN/100 mL) X Conversion (Liter to milliliter; 1,000
mL/L) X Conversion (Min per day; 1,440 min/day) X Flow
(L/min)

O Dilution water required (m*/day) =Determine loading (MPN/
day) / [Standard (14 MPN/100 mL) X Conversion (Milliliter
to m?; 100,000 mL/m?)]

O Area required (m?*day) = Dilution water required (m*/day) /
Average depth (m)
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At
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5 2% o 99so] o) Al@ety G vl
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oM e A Aol BlaA] @ AEgtthe A
31(Gerba and McLeod, 1976; Solic and krstulovic, 1992)
o] B-5 1 B-11 AWl M o] HuiAe)g#el 7|skgtel
7|EAE 2k v 7]ofjt Ao AT Lee et
al.2010) AR|YHE} Apght 1eio] 34 3] A EAIF 3
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Table 4. The estimated diffusion range of the discharged water from Bong stream after rainfall events

T T e fbelon Gen g s e o
(L/min) (m) (MPN/day) (m°) (m)
0 24,192 220 1.3 7.6x10" 547,430 421,100 518
125 24 18,984 79 2.1x10" 154,259 118,660 275
03 0 35,046 22,000 1.1x10% 79,304,091 61,003,147 6,233
24 34,214 4,900 2.4x10" 17,243,856 13,264,505 2,907

Table 5. Concentration of sanitary indicator bacteria found in
ark shells S. broughtonii collected in the Gangjinman area, Ko-
rea after rainfall events

Fecal coliform

Distance from (MPN/100 g)

Area Station the c(jjlsclihgrgmg After After
endorBong 45 5 mm rainfall 23 mm rainfall
stream (km)

Ohr 24hr Ohr 24hr
Designated B-7 0.83 <18 <18 110 230
area B-1 2.02 <18 <18 <18 <18
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Fig. 1. Sampling stations in the Gangjinman area. ll, Bong stream; @), Seawater; (), Seawater and ark shell S. broughtonii.

12.5 mm 79 2 A%, 34 dEp7t 9o s fdEe
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