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ABSTRACT

This study analyzes the river system and water quality conditions of Bukchun in order to establish a basic
plan for preparing a natural learning and experimental area of environmental ecosystem in Bukchun, Gyeongju.
It also tries to establish an integrated plan for water management of Bukchun stream based on water
contaminants. In addition, after analysing the water quality at 13 points during the non-rainy season, the
effluent of municipal wastewater was of relatively better quality with I ~II grade, below the water quality
standard of the river, except in points near Samsung apartments. However, analysing the Hyeongsangang and
the effluent of Bomunho and Duckdongdam in rainy season, the water quality was I ~III grade according to

environmental standard. The water quality of those samples was strongly dependent of non-point source.

Keywords : Bukchun, Water Quality, Environmental, Ecosystem, Natural Learning and Experimental Area,
Non-point Source, Hyeongsangang, Gyeongju
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Fig. 1. Map showing sampling sites.

Table 1. Analytical apparatus of

£
o
P
A
o
o
0x
b
Ral

é}
[l
1
.
w

ZF45& Ca, Mg, Fe, Zn, Cu, Cr, Cd, Pb %
2 ICP-MS(Inductively Coupled Plasma Mass
Spectrometer : Model PQ3, VG Elemental
CO., UK)E ol&3te] B33l

@, vFegdd dig dFE sofEr] ¢
3 A9A 239 A ASE AFsgiod, o
o g oz BEA5ttH(Table 1).

water quality and heavy metals

Parameter Analytical apparatus
pH pH meter
DO YSI meter(HANNA)
Temp. YSI meter(HANNA)
Organic Electric Muffle Furnace(600C, 3hr)
Cz\iiteenrts Drying Oven
ZCrf’CI\itg’CEg,, ICP-MS(Inductively Coupled Plasma Mass Spectrometer
Cd. Pb : Model PQ3, VG Elemental CO., UK)
CN Spectrophotometer
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Table 2. Average concentration of basic analysis contents according to sample point during

non-rainy seasons(point source)

Content St-1]S5t-2'St-3 | St~4 | St-5 156567 }‘St—S St-9 |5t=1015t-11|5t-12/5¢t-13
pH 81 {83 |82 |83 |82 | 85| 88 —8.4 67 | 85 | 84 | 81 | 86
DO(mg/ £) 118 | 168 | 129 | 126 | 128 | 94 | 72 | 87 | 66 | 102 | 131 | 131 | 127
Turbidity (NTU) 16311711120 | 1.78 | 153 [ 350 | 1.95 | 027 | 16,0 | 063 | 060 | 063 | 0.52
Conductivity(uS/cm) 211.2|166.3|219.7|207.6 | 212.7 | 116.1 | 93.3 |209.7| 946.7 | 172.3 | 177.6| 174.2|174.0
TSS(mg/ L) 07 | 18|10 |12 | 15|19 | 18|16 | 74 | 11 | 15| 11| 10
VSS{mg/ ¢) 04 | 08 05106 |08]11|09)09) 45 )05 09 )06 ) 05
CODwn(mg/ £) 28 | 25| 32|31 | 25 |37 |28 |16 |212 | 15| 14| 14 | 14
BOD(mg/ ¢) 16 | 1.7 | 25|21 | 1520} 17 |08 | 121 | 10 | 14 | 08 | 1.0
T-Nimg/2) 119 | 092 | 2.09 | 164 | 204 | 1.89 | 1.78 | 234 | 819 | 163 | 1.72 | 1.47 | 1.86
NH4"-N(mg/ ¢) 059 | 046 | 1.04 | 081 | 1.01 | 094 | 0.87 | 1.12 | 410 | 0.78 | 0.85 | 0.72 | 0.92
NOz -N(mg/ ¢} 0.04 | 0.04 | 0.03 ;004 | 0.04 | 003 | 0.02 | 0.03 | 0.03 | 0.04 | 0.04 | 0.02 | 0.04
NO3 -N(mg/ £) 0.36 | 0.28 | 0.63 | 049 | 061 | 057 | 053 | 068 | 2.08 | 047 | 051 | 0.43 | 0.56
T-P(mg/ ¢) 0.08 | 0.07 | 0.09 | 0.06 | 0.06 | 0.05 | 0.06 | 0.45 | 052 | 0.01 | 0.02 | 0.01 | 0.02
E-coli(CFU/100me) 180 | 379 | 1553 | 683 | 972 | 9 14 | 16 |108467| 37 | 10 | 33 19
General bacteria(CFU/mé) | 9767 | 9203 | 6900 | 5300 | 3000 | 743 | 693 | 404 |163216| 950 | 427 | 307 | 250
Table 3. Heavy metal concentrations according to sampling point during rainy seasons(point source)
o
Content St-1 | St-2 | St=3 St-4[St-5[5t-615t-7 | 5t-8| St-9.1 610 5t=11{5t-12) 5t-13
Calmg/ 0) 213 | 143 | 165 | 16,0 | 162 | 11.9 | 100 | 155} 193 | 120 | 115 | 120 | 124
Mg(mg/ £) 65 | 52 | 50 | 67 ‘5.2 39 | 43|50 | 36 | 39 | 43 | 41 | 35
Fe(mg/ ¢) 0.10 | 0.09 | 018 | 0.21 | 0.11 [ 012 | 0.10 } 0.10 | 0.27 | 0.37 | 0.04 | 0.40 } 0.02
Zn(mg/ {) 003 | 002 | 005 | 003 | 0.03}0.02]003]003) 006 | 0031 004} 002) 002
Culmg/ £) 0.008 | 0.002 | 0.044 | 0.007 |0.0400.002|0.003|0.002| 0.007 | 0.002 | 0.003 | 0.002 | 0.002
Cr(mg/ ¢) ND. | ND. | ND. | ND. IND.|ND. |[ND.|ND.| ND. | ND. | ND. | ND. | ND.
Cd(mg/ £) 0.008 | 0.003 | 0.050 | 0.006 | 0.012|0.005{0.005|0.002| 0.008 | 0.007 | 0.002 | N.D. | 0.002
Pb(mg/ ) 0.017 | 0.016 | 0.030 | 0.009 |0.008|0.0070.010{0.020| 0.005 | N.D. | N.D. | N.D. | N.D.

N.D. : not detected
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Fig. 2. The ratio of BOD/COD in Bukchun stream.
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Table 4. Average concentration of basic analysis contents

rainy seasons(non—point source)

rob

according to sampling

point during

Content St St-2 -3 Sto4 St=5- St-6 St=7
oH 8.1 82 8.2 82 83 85 8.7
DO(mg/ 1) 117 7.9 105 113 10.4 95 58
- T“rbidiw(NTU)f ; 3.10 1.48 419 5.32 721 398 2.95
 Conductivinyt i S/cﬁ;) 155.1 1247 149.2 153.8 1297 93.4 87.3
56 6.0 85 5.7 65 31 2.8
 VSS(mg/l) 3.1 3.1 44 30 34 18 15
CODwn(mg/ 1) 6.3 7.2 3.2 57 2.4 65 5.2
BOD(mg/ ?) 35 3.0 2.2 38 23 2.1 34
T-N(mg/ 1) 35 24 5.1 42 45 2.4 21
NHy~N(mg/ £ ) 18 12 25 2.1 23 12 1.0
NOy -N(mg/ ) 0.04 0.03 0.04 0.08 0.04 0.02 0.02
NOs~N(mg/ 2) 1.06 0.72 154 1.26 141 0.72 0.63
T-Plmg/ 1) 025 0.22 0.34 0.31 0.35 0.18 0.21
E-coli(CFU/100m ¢ ) 160 159 435 415 750 8 23
General bacteria(CFU/m 2) | 34500 10300 26500 | 455000 | 17000 213 182
Calmg/ ) 199 135 15.7 152 14.2 144 136
Mg (mig/ ) 58 48 48 45 46 48 46
Felmg/ 1) 0.13 0.10 0.27 0.35 0.18 0.10 0.10
Zn(mg/ ) 0.03 0.03 0.04 0.05 0.05 0.02 0.02
Culmg/ ) 0.010 0.002 0.085 0013 0.080 0.002 0.008
Cr(mg/ 1) ND. N.D. N.D. N.D. N.D. N.D. N.D.
Cd(mg/ ) 0.008 0.003 0.091 0.13 0.023 0.006 0.005
Pb(mg/ ) 0.013 0.009 0.029 0.008 0.011 0.007 0.005

N.D. ! not detected
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Fig. 9. The ratio of point source (PS) and non-point

source (NPS) with organic materials.
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