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Evaluation of Environmental Monitoring Focused on Water, Sediment and
Odor in the Dong stream of Busan( I )
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Environmental Research Division

Abstract

The environmental monitoring was performed to evaluate water quality, heavy metal content of sediment and odor
substance in Dong stream from December 2006 to November 2007. The variation of water quality was also investigated to
figure out the effectiveness of rubber weir installed to keep water volume in Dong stream. In the estimation of BOD load in
Dong stream watershed, total BOD load was 44,887 kg/day and BOD load generated Gaya subbasin was the highest value
among all subbasins. Rubber weir is necessary to keep water volume in Dong stream, but it is not helpful to reserve water
quality good by comparison of water quality in closing and opening rubber weir. In monthly variation of BOD, the
concentration of BOD ranged 3.0-31.9 mg/L, 13.0-60.5 mg/L and 2.6-15.8 mg/L at Kwangmoo bridge(st.1), Jeonpo
junction(st.2) and Bum4 bridge(st.4) in Dong stream, respectively. BOD concentration was increased at summer season
because of incoming non point pollution and CSO(combined sewer overflow) from sewer line. In seasonal variation of heavy
metals, the concentration of Hg ranged 0.0279-0.0745 mg/kg, and mean concentrations of Pb, Cu, Cr, Mn, Zn and Cd ranged
2.77-9.68 mg/kg, 2.529-6.750 mg/kg, 0.909-2.605 mg/kg, 84.400-127.700 mg/kg, 52.300-84.750 mg/kg and 0.179-0.289

mg/kg in the sediment of Dong stream, respectively.

In the result of odor analysis, even though the level of odor showed a little high at the inside of covering stream about 50 m
far from Kwangmoo bridge, that of odor generally revealed low at all sampling sites just like residental area.
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Fig. 1. Map of Dong stream watershed showing samphng site.
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BOD load of sub basins in Dong stream.
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Table 1. Analytical condition of GC/MS for sulfur compounds

U - A @sh U719

Condition
column HP-1ms(30m x 0.2mm x 1.0ym)
carrier gas He(99.999%)
GC injection port temp. 260
injection mo de splitratio 20:1,
35C(3min)—~120C (Imin)—100C (3min)—>260C (2min)
QUEIIEmE: 4C/min  10C/min 20C/min
interface temnp. 260C
MS ionization mode El mode
electron energy 70eV
ion source temp. 230C

detecting mode

Selected Ion Monito ring(SIM)

Table 2. Analytical condition of HPLC for aldehyde compounds

Condition
column ODS(C18) 4.6mm X 250mm
solvent ratio acetonitrile(60) : water(40)
HPLC flow rate 1.0 m L/min

injection volume 20 ul
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Table 3. Summary of water quality items in closing and opening the moving weir of Dong stream

Weir Site Salinity (%) DO (mg/L) BODf{mg/m) COD(mg/L)  SS (mg/L) TN (mg/L) TP (mg/L)
First 281 7.7 2.0 46 3.7 3.867 0.182
2nd 1.13 7.2 29 6.4 6.5 5.032 0.183
St1gg 13.50 35 9.7 6.8 95 3533 0.166
Mean 5.81 6.1 4.9 5.9 6.6 4.144 0.177
First 23.04 4.2 3.0 55 4.6 2178 0.127
2nd 22,29 3.4 33 7.9 38 2.344 0.119
S35 23.65 46 6.6 6.0 5.8 2.025 0.137
o Mean 22.99 41 43 6.5 47 2182 0.128
pen First 24,33 26 2.4 6.3 41 1877 0.113
2nd 23,39 29 1.8 6.3 47 2.420 0.130
St4 34 2418 46 72 6.0 5.2 2.170 0.149
Mean 23.97 3.4 38 6.2 47 2156 0.131
First 25.17 36 24 45 31 1.438 0.100
2nd 24,64 3.4 15 5.9 17 1.863 0.119
S5 5 27.05 6.0 24 238 24 0.748 0.051
Mean 25,62 43 21 44 24 1.350 0.090
First 10.69 3.0 10.3 11.3 56 5.701 0.340
2nd 24,88 1.6 9.7 8.8 95 2.963 0.165
Stl g4 11.68 23 10.3 7.2 42 3.498 0.169
Mean 15.75 23 10.1 9.1 6.4 4.054 0.225
First 12,98 26 72 9.3 5.1 4.478 0.267
2nd 24,57 0.7 16.9 120 20.9 1551 0.141
St3 g4 17.62 0 332 15.6 7.3 3.794 0.223
Cloce Mean 18.39 1.1 19.1 123 111 3.274 0.210
First 24,67 1.0 6.0 47 17 1.945 0.128
2nd 2738 0 127 120 10.0 1.620 0.163
St4 34 19.45 05 136 10.0 45 3.154 0.216
Mean 2383 05 10.8 8.9 5.4 2.240 0.169
First 22,69 1.9 5.4 8.7 4.6 3.050 0.202
ond 28,89 22 7.9 6.4 7.8 0.395 0.112
St5 344 24,91 23 6.6 4.4 43 1.382 0.141
Mean 25,50 21 6.6 6.5 5.6 1.609 0.152
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Table 4. Results of DO, salinity, BOD, COD, SS measured in Dong Stream from Dec. 2006 to Nov. 2007

[tem  Site  MeantSD2006) MeantSDR007) Dec, 2006 Jan,2007 Feb. Mar. Apr May Jun. Jul. Aug. Sep. Oct. Nov.
st.1 7.2%0.5 34120 6.7 7.2 3.3 39 29 35 22 0.4 0.7 27 29 41

po  st2 7.3%£0.4 19%16 0.5 5.0 1.9 3.0 22 0.8 04 0.3 1.2 23 1.5 25
st.4 7.2+10.4 1.2+1.1 1.2 3.6 0.5 2.1 0.8 0.6 0.6 0.1 09 05 09 31
Salinity st.1 4.99%5.10 11.24%£6.65 3.60 1450 1320 1990 1341 1.69 192 17.26 21.05 844 7.53 1235
%) st.2  10.79£9.53 16.91£6.03 2370 1560 20.72 2310 1530 21.69 1878 1458 19.81 10.58 1241 1559
st.4 20.53%£8.13 24.64£5.77 2540 2641 30.40 31.30 30.70 23.88 29.72 2384 2516 1562 14.31 1891

st.1 14.349.0 10.6%9.2 4.0 3.8 5.3 83 103 44 3.0 266 319 100 75 118

BOD st.2  151%£9.0 2514138 203 130 423 194 290 605 181 168 133 27.8 163 241
(mg/L) st.4 89+5.8 9.3£5.0 3.6 2.6 3.3 83 89 159 7.7 158 54 136 151 118
CoD st.1 124%51  9.8%6.3 5.6 6.4 6.0 128 92 82 64 160 266 36 72 9.2
(ma/L) st.2  11.2%£53 17743 156 190 220 164 176 164 288 160 144 132 136 196
st.4 8.4+%38 9.8%4.0 6.0 5.2 48 120 7.6 120 148 168 6.8 84 140 9.6

ss st.1 138191  9.8%7.6 2.8 3.8 6.2 228 93 28 80 9.0 217 76 3.0 207
(ma/L) st.2  12.3%£9.1 234+21.7 124 133 237 568 160 189 120 114 94 17.0 103 790
st.4 134186  7.6%45 4.2 7.0 44 157 3.7 58 8.0 8.5 54 65 44 174

AT
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Fig. 3. Comparison of BOD at site 1 between 2006 and 2007.

Fig. 4. Comparison of BOD at site 2 between 2006 and 2007.
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Table 5. Concentration of volatile solids and heavy metals at the sediment of Dong Stream in 2007
Parameter Site  Mean(2006) Mean(2007) Winter(Dec., 2006)  Spring(Mar., 2007)  Summe June, 2007) Fall Sep., 2007)
. . st.1 4.1 1.9 1.5 1.4 1.7 2.9
Volatile Solics g5 71 2.7 2.8 2.6 2.8 2.7
(%) st.4 8.9 9.4 7.2 10.3 12,3 7.8
Hg st.1 0.0236 0.0279 0.0339 0.0261 0.0191 0.0323
3 st.2 0.0121 0.0441 0.0520 0.0481 0. 0445 0.0317
(mg/kg) st4  0.0288  0.0745 0.0790 0.0604 0.0828 0.0757
b st.1 9.65 9.68 9.15 8.10 11.55 9.92
) st.2 6.87 7.05 13.70 4.05 8.80 1.64
(mg/kg) ¢4 3.69 2.77 1.30 1.35 6.70 1.74
cu st.1 9.325 4.373 4.740 2.305 5.175 5.273
(me/ka) st.2 8.722 6.750 14.915 4.160 6.000 1.925
mg/ks st.4 4.033 2.529 1.260 2.29% 3.8% 2.665
Cr st.1 1.588 1.5% 0.985 1.900 1.260 2.235
’ st.2 2.470 2.605 1.745 3.870 2.690 2.115
(mg/kg) st4  0.737 0.909 1.150 0.545 1.0% 0.845
Mn st1  76.833 84, 400 72.350 102. 300 76.500 36. 400
StT. . . . . . UO 3
malkal t2  108.267 92. 400 109. 100 103. 200 73.050 84, 400
ma/ks st.4139.400 127.700 80.700 157. 400 178. 450 94, 200
70 st1  70.783 52 300 27.150 52.500 65.750 63. 800
(ma/ka) st.2 115 .667 84, 750 153. 500 39,800 86.000 59, 700
ma/ks st4 117 .500 65. 663 114. 000 39,000 54, 250 55,400
o st.1 0.202 0.179 0.150 0.155 0.140 0.270
st.2 0.387 0.231 0.345 0.190 0.235 0.155
(mg/kg) st.4 0.462 0. 289 0.470 0.225 0. 260 0.200
Wz RE o] A 06 WE Xt} BODEE7F &4 eyt A 0.0279~0.0745 mg/kge X E X1 06WE] H|3FA]
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Table 6. Concentration of odor substance detected in Dong Stream during 2007

Parameter Site Winter(Dec., 2006) Spring(Mar., 2007)  Summer(June, 2007) Fall(Sep., 2007)
Complex odor ié i i LZ Z
(dilution factor) st:4 4 4 7 7

Hodrosen sulfice o1 0.001 ND 0.018 ND
ydrog st.2 ND 0.004 0.005 0.01
(ppm) st.4 0.002 ND 0.010 0.02
Methul st.1 ND 0.001 0.001 ND
ey st.2 ND 0.001 0.001 ND
mercaptan(ppm) ¢4 ND 0.001 0.001 ND
fmethyl sullide g o ND 0.002 0.001 ND
(ppm) st.4 ND 0.002 ND ND

Dim ethy! st.1 ND ND 0.001 ND

. st.2 ND ND ND ND
disulfide (opm) st.4 ND ND ND 0.002
Acetaldeh st.1 ND 0.001 0.018 0.005

cetaldehyde st.2 0.007 0.001 0.018 0.005

(pom) st.4 0.006 0.001 0.023 0.003
Proniomldenvde St ND 0.004 0.036 0.004
P Y st.2 ND 0.002 0.036 0.008
(ppm) st.4 0.001 0.003 0.044 ND
, st.1 ND 0.002 0.010 ND
Butyraldehyde ' ND ND 0.009 ND
(ppm) st.4 ND 0.001 0.012 ND
, st.1 ND 0.001 ND ND
i—Valeraldehyde 2 ND ND ND ND
(ppm) st.4 ND ND ND ND
n—Valeraldehyde st.1 ND ND 0.002 ND
(opm) st.2 ND ND 0.003 ND
P st.d ND ND 0.006 ND
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