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Evaluation of Environmental Monitoring Focused on Water, Sediment and
Odor in the Dong Stream of Busan

Jong-Wook Choi ', Sung-Won Kang, Na-Na Yun, Jung-Ok Park | Yun-Ha Seo and Ki-Won Kwon

Environmental Research Division

Abstract

Urbanized and residential area of Busan covers 86 % of drainage area of Dong stream watershed. Several environmental
parameters have been monitored by the environmental improvement project initiated from 2004. Three sampling sites along
Dong stream were selected to obtain a few environmental indicators such as water pollution parameters, heavy metal contents
in sediment and odor substance from December 2005 and November 2006.

In monthly variation of BOD, the concentration of BOD ranged 5.4-27.2 mg/L, 4.3-33.2 mg/L and 4.2-23.2 mg/L at
Kwangmoo bridge(st.1), Jeonpo junction(st.2) and Bum4 bridge(st.3) in Dong stream, respectively. Because of incoming non
point source at raining season, BOD concentration sharply increased during June and July 2006.

In seasonal variation of heavy metals, the concentration of Hg ranged 0.0059-0.0578 mg/kg, and mean concentrations of
Pb, Cu, Cr, Mn, Zn and Cd ranged 3.69-9.65 mg/kg, 4.033-9.325 mg/kg, 0.737-2.470 mg/kg, 76.833-139.400 mg/kg, 70.783-
117.500 mg/kg and 0.202-0.462 mg/kg in the sediment of Dong stream, respectively.

In the measurement of odor substance, the level of odor was higher at the inside of covering stream about 50m far from st.1
than st.2 and st.3. Ammonia, Hydrogen sulfide, Acetaldehyde, Propionaldehyde, Butyraldehyde and i-Valeraldehyde were
detected by instrument analysis, but the concentrations of them were not significant level.
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Table 1. General description of Dong stream and its tributaries

SIS

Stream Length (km) Watershed area (ki) Portion of covering structure over gream( %)
Dong Stream 4.85 31.08 57.7
Bujeon stream 4,19 7.60 100.0
, Gava stream 3.20 417 100.0
Tributary
Jeonpo stream 2.60 5.35 89.6
Hogye stream 1.70 1.21 98.5
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Fig. 1. Map of Dong stream watershed showing sampling site. AFHO 2 WAL 31.08km’, (WS T SRAF S
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Table 2. Analytical condition of GC/MS for sulfur compounds
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Condition
column HP—1ms(30m x 0.2mm x 1.0mm
carrier gas He(99.999%)
GC injection port temp. 260
injection mode split ratio 20:1,
35T iB3min) 120C (Imin) 100T (3min) 260T (2mini
oven temp.
4C/min 10C/min 20T /min
interface temp. 260T
MS ionization mode Elmode
electron energy 70eV
ion source temp. 230T

detecting mode

Selectead lon Mo nitoring(SIMI




T4 278 AH

6]

Table 3. Analytical condition of HPLC for aldehyde compounds
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Condition

column
solvent ratio

HPLC flow rate

injection volume

ODS(C18) 4.6mm X 250 mm
acetonitrile(60) : water (40)
1.0 mL/min
20 uL
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Table 4. Removal rate of SS, BOD and COD by water treatment system(PCF filter type) (n=10)

Parameter Mean concentration of raw waterlma/L] Mean concentration of treated water img/L) Removal rate(%)
SS 23.0 8.4 61.1
BOD 18.1 15.2 11.6
COD 13.2 12.1 6.8
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Table 5. Results of temperature, pH and salinity measured in Dong stream from Dec. 2005 to Nov. 2006

Parameter Site  Mean£SD Dec, 2006 Jan, 2006 Feb. Mar, Apr May Jun, Jul. Aug. Sep. Oct, Nowv.
w1 1555 7 3 11 13 16 20 20 26 21 22 14
Temp. st 1571 5 7 4 10 14 17 21 22 26 21 22 14
(C) oo
€3 135, 5 7 6 11 14 17 21 20 27 20 29 14
sl 5. 75 75 67 70 72 76 73 75 75 71 77 68
2
pH sz [, 78 75 71 74 73 72 74 74 74 70 79 64
€3 JE, 73 74 63 68 71 72 73 76 73 74 74 70
s1 000 040 1207 041 220 398 193 294 017 860 995 202 1510
Salinity st 1%?3 095 2040 031 039 249 21.47 740 031 1520 1537 377 1894
Vo) 20.53
.3 2953 1770 198 2041 1050 2878 2468 2690 0.7 24.00 27.56 24.48 21.42
3 H SHS ARAFHAA 7 A7 A ez B & o= HEedde 2 %t BODZF A4 WErETH, A3 o)
zj0] Ars HEHo MNE 3-8 7] 7F AA e = SR X Ho| A= E4=7)¢1 =24 59 fdoz Qlet A FY
Poluan T = O L — o1 gl =1
A5 Bl ATl R AYA VELAY Aolol 2 BODF $ Ao ol A, FHH L2 A U oh

A oA 3~27CY HE
6.3~7.89 EXE Httk AdY A= 2F

1o
.
%
ox ff

o
Ago pHrt of rHA S ol A7t wed B
A= obz ofej g EAre Mol X 9L otk W4TEL o) QIR E
£ AR 957t B Solsh 4R wst Wobd THE 493

S
e B4 MR SRS

< uolch AHe Mg A U S
7] Aol $ERE Wel ) W) k59 vt B A
A el ook HEARFA U FRRA YA NE FRE

7h 70 vheby

FHoA €¥ BOD, COD, SS 9 D09 B4 4E3+= Fig.
99} et o704 & 4 YUFol BODE BFAH, HEH
A W HATH A H o ZF2Zy 5.4~27.2 mg/L, 4.3~
33.2 mg/L 2 4.2~23.2 mg/L HYZ LEFGE=H, A
whet opzhe) Aol SUARE 195 E AZsto] 397hAE %7}

siohrt 5E7b Al W A2l 6, THols F4 F
7Rk aem, I o] % thA] Hashe ATE Btk S A
Mo stpuArE Ayl 92 E 20059 1290l P AR H}
AE A A Ho| A BOD7} A7 A7 10 mg/Le]
R e oy 2, 39 AR oﬂ*ﬂ Al H%E%gh gza}
w5 Fof 23] flste] F

= AN AR Q8 shao] W HI £U AP o} SFE R

91
=%

b A H oz godwA Estel BOD/ wolgch sHa7lel
6, THI L H7E A% el PRA S BAR ARl Sol

= BOD7} 23] 2] ®obA vix] B #4-& 2o 1199 A
EZXYF A BOD7E B AA MR A s A vEd
= STt AR BAR Sk A2 WA 4 &R
2 Z87k= 5ol AY gl Y FEV A2 HG /AR
oA =3Fo] Qlar sHhvetof] a2 E bR Eol dob o7
ol dF AR WA Hol 1 F3Fe® BODZE A vE
pri=

CODg} SSE BOD2 A<

flo
paus

o

AR Age myom

Do o8] A 947t WA SRR Sof o} UF
Hoz 09w Yas w vpE oo Yof 93t o
At

S0} 715 RAE YA SA840) Rt 4ol
T EA SO A AR es0] YO Q8] 971 4E A9
stars Ao Bo| B2 gheth FHE 599 sieuATL @
2go] meb 9718 AT FHAL FUOR So or 2o
Fe A Sl whebA S o] b 0 oL A8 A

starxi A
o) 4 AEE 2] Astol 20049 1285 A
AW PR 5 A Y e AR E Aol BT



off
o
ot

ok

Dec. Jan. Feb. Mar. Apr. May Jun. Oct. Nov. Y

Month

J. Agu. Sep.
Dec. Jan. Feb. M. Apr. Mey An. M. Agu. Sep. Oct Now.
Morth

—+— Knangmoo bridge — - - Jeorpo junction -~-4--~ Bumd bridga R — T i ErA

Dec. Jan. Feb. Mer. Apr. May Jun

Month

jul. Agu. Sep. Oct. Nov.

[—Foensro bidee — 4 ~Jsopo ancton & Barrdoe | T a B ]

Fig. 2. Monthly variation of BOD, COD, SS and DO in Dong
stream during the study period.
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Table 6. Results of temperature, pH and salinity measured in Dong stream from Dec. 2005 to Nov. 2006

Parameter Site Mean WinterDec., 2005) Spring(Mar,, 2006) Fall(Oct., 2006)
Volatile Solids st.1 4.1 1.8 8 .4 2.0
st.2 7.1 2.7 11.8 6.9
(%I st.3 8.9 7.2 140 5.4
Hg st.1 0.0236 0.0578 00072 0.0059
st.2 0.0121 0.0112 0 .0046 0.0204
img/kg) st.3 0.0288 0.0397 0.0341 0.0126
- st.1 965 557 10.17 13.22
st.2 6.87 15 .41 ND 521
(mg/kg] st.3 3.69 3.07 0.35 7.66
Cu st.1 9.325 7 595 10.950 9430
st.2 8.729 15.060 0 255 10.850
img/kg) st.3 4.033 2 760 1.000 8 .340
Cr st.1 1588 1.360 1.965 1.440
st.2 2470 5.375 0 245 1.790
img/kg] st.3 0.737 0.630 0.455 1.125
Mn st.1 76.833 64 .650 89.700 76.150
st.2 108 267 102 750 117 200 104 850
img/kg) st.3 139 .400 118 .100 74000 226.100
70 st.1 70.783 67 .000 95 000 50.350
st.2 115 667 145 750 79 750 121 500
img/kg) st.3 117 500 85 250 185 750 81.500
cd st.1 0.202 0.100 0 290 0.215
st.2 0.387 0.345 0 280 0535
img/kg) st.3 0.462 0.395 0 575 0.415




110

AFS - AAY - e

448 et @Y

Table 7. Concentration of odor substance in Dong stream during the study period

Parameter Site Winter (Dec., 2005) Spring (Mar., 2006) Fall (Oct., 2006)
Complex odor st.1 25 17 14
(dilution factori :Iz ? g g

Ammonia st.1 0.02 026 025

{ppm) st.2 0.01 0.28 0.18

st.3 0.02 0.23 0.22

Hudrogen sulfide st.1 0.010 0.010 ND
st.2 ND* ND ND

(ppm) a3 ND ND ND
Methyl st.1 ND ND ND
mercaptan (ppm) st.2 ND ND ND
st.3 ND ND ND

Dimethyl sulfide st.1 ND ND ND
(pprm) st.2 ND ND ND

st.3 ND ND ND

Dimethyl st.1 ND ND ND
disulfidelppm) Siz ﬁg ﬁg Eg

St.o
Acetalde hyde st.1 0.020 0.007 0.003
{ppm) st.2 0.006 0.019 0.005
st.3 0.005 0.003 0.004
Propionaldehyde st.1 0.010 ND 0.007
{ppm) st.2 0.004 0.005 0.005
st.3 0.004 ND 0.001
Butgraldehyde st.1 0.004 ND 0.004
st.2 0.001 0.004 0.002
‘ppm) .3 0.001 ND ND
i—Valeraldehyde st.1 0.006 ND ND
st.2 ND ND ND
(ppm) st.3 ND ND ND
n—Valeraldehyde st.1 ND ND ND
st.2 ND ND ND
tppm) st.3 ND ND ND
ND* : Not Detected
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