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Abstract

Deoxygenation process in which CBOD(carbonaceous BOD) is biochemically oxidized to reduced inorganic
compounds is of great significance in the oxygen demand of stream waters. The CBOD decay rate has tradition-
ally been determined in a laboratory by CBOD bottle incubation method. But in this study, CBOD decay
rates were obtained by laboratory incubation method and natural waters experiment. Average CBOD decay
rate for the Nakdong river(upper zone) in natural waters were 0.553 day” during April 2005 to January 2007.
The values in the middle and down parts of the Nakdong river in natural waters were 0.384 day™ and 0.252
day'l at the same period of time, respectively. Average CBOD decay rates using by incubation method in
the upper/middle/down parts of the main stream in the Nakdong river basin was 0.270 day’, 0.289 day”, and
0.283 day™ during April 2005 to January 2007, respectively.
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Fig. 1. The illustration of study sites.

4 BOD #a&=A 835

£ 103](°05d 44 ~07d 019) A& 2HE £
gt AR(FHEHeF), FHRFVICAR), I3F(FH
FoTE)E 8238t Table 19 538t}

Table 1o 8 € @2AFe B$
& ol g FHERE A5E 29 AFEA o 3t
S ZRE 7 {3AITHE AT dRbE
2 29840 FYE ¥ R olFF et
AL T 5942 Q3| LEZTT RolAA ok

AAHoZ B AToA HAH G573 FFolA
719 & 77 7L vnE R f44Y
o] gle THE AAFF oY 05d 1A E A9
A9 73l wat 238 R AH CBOD 3ol
A dehvds A5 AR ol FiAe
G2 AFE 7T 5 7] e 3F AHe
CBOD o] =& A%+ Agdstn A g
AL AFE TS

9 22bA . Aol M= AHE R AT HE o
2 F 839 44 Al5E AT T =AME CBODY
Hoig s HagS AT o/le Ad3E Hasto
CBODZ & A7} Al vla] 872 CBOD gho]
A BE TAA WA VErsT o)9h 2
W g 3 Adgd U AN AFE FAL
A7, P2 & FHolE BYrh

05 499 B¢ S G, FALY
Zw F7rell A Zzt 2.545 day’, 1.409 day & E&
#g Do, AAEZNe nya 77k, A n

23y

Table 1. CBOD decay rate constants of natural streams
for Nakdong main stream(kq)

Deoxygenation constants ks (day™)

Basin 1 ner(Gudam| Middle(Gumi | Lower(Jukpo
Year, « Gumi) | « Jukpo) | < Gupo)
Month
05, 4 1308 0.280 0.664
05. 6 0.710 0.504 0.091
05, 7 0.988 0.679 0.057
05. 9 0.316 0.385 0.407
05. 11 0.683 0.266 0313
06. 1 0.660 0.443 0.573
06. 5 0297 0.304 0.118
06, 8 0.340 0.470 0.173
“06. 10 0.146 0.352 0.043
07, 1 0.062 0.077 0.082
Averge 0.553 0.384 0252
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Table 2. CBOD decay rate constants of natural waters
in Nakdong branch streams(ky, A: up-stream, B:
down-stream)

‘06. 5
Items Flow (kdi

BOD ﬁ‘(‘)"eﬂ; Distance time ]
Reaches (mg/L) (m/s) (km) (day) day™)

NaesungchunA<>B - 0491229 | 068 | -
GamchunA—B [1.6—1.1]| 0.35 | 16.0 | 0.53 |0.601
GuemhogangA<—B |2.1<»1.7| 0.44 | 16.3 | 0.43 |0.525
HwanggangA<—B |1.5-1.2] 0.43 | 23.5 | 0.63 [0.354
NamgangA<—B [1.20.7] 0.60 | 46.1 | 0.89 |0.576
MeelyanggangA—B|1.6<1.2] 0.42 | 22.1 | 0.60 {0.369
‘06. 8
NaesungchunA<B [0.6-0.5]| 0.56 | 22.9 | 0.47 |0.384
GamchunA<B [0.8—0.4| 0.42 | 16 | 0.44 |1.560
GuemhogangA<—B |2.1<1.8] 0.51 | 16.3 | 0.37 |0.381
HwanggangA<B |0.5-0.4| 0.46 | 23.5 | 0.59 |0.378
NamgangA<—B [2.3-2.0| 0.69 | 46.1 | 0.77 0.182
MeelyanggangA<—B|0.8-0.7} 0.51 | 22.1 | 0.50 |{0.267
‘06. 10
NaesungchunA<—B [0.5-0.3]| 0.67 | 22.9 | 0.40 |1.281
GamchunA—B [0.8<0.6] 0.35 { 16 [ 0.53 |0.538
GuemhogangA<—B |1.20.9| 0.44 | 16.3 | 0.43 |0.673
HwanggangA<>B |1.21.1{ 0.43 | 23.5 | 0.63 |0.138
NamgangA<—B [1.61.4} 0.60 | 46.1 | 0.89 {0.150
MeelyanggangA<B|1.0>0.7| 0.42 | 22.1 | 0.60 |0.590
07. 1
NaesungchunA<B [2.21.9]| 0.49 | 22.9 { 0.54 |0.270
GamchunA—B [3.2<2.8] 29.9 | 16.0 | 0.53 |0.250
GuemhogangA<—B |2.952.6| 38.2 | 16.3 | 0.43 |0.255
HwanggangA<—B |1.1-0.9| 37.3 | 23.5 | 0.63 |0.319
NamgangA<—B |2.32.1| 51.8 | 46.1 | 0.89 |0.102
MeelyanggangA«>B|1.8-~1.4| 36.5 | 22.1 | 0.60 [0.416
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Table 4. CBOD decay rate constants of BOD incubation
method for Nakdong branch streams(k;, A:
up-stream, B: down-stream)

= . = = o . ~ '06. 5
o] Z+zt 4% 0406 day', 5 0388 day’, 35 S(i}tes — (ngsz) . émg/%)l 025(6@% —
1 . = . amchu . 2+ 1. . + 0.
0399 day’ 2 71 ¥A Wbtk W 5 4 GamchunB_| 2.0 | 22 £ 03 | 0.553 £ 0.19
5 -8 BT AFEH giiASs ge AR GuemhogangA [ 32 | 9.6 + 92 | 0.067 + 0.078
0.270 day'l, =2 0.289 day'l, 32 0.283 day'li Uz GuemhogangB | 3.0 34 £ 1.1 | 0.292 + 0.193
S =ee A Al 7l g gl A HwanggangA 1.6 19 + 0.2 | 0.316 + 0.074
d FFe BARAF ghol B 2A ZAEAY. uangeangB | 16 | 17 £ 02 | 0.332  0.083
Agt 2ol I EF 127 AP g3 gakiA NamgangA | 32 | 7.1 + 22 | 0.107 + 0.045
FEA A 2718 A wek A7) e A i £ 04 T 056 e
T B0 wetM sARDH o AN ZEAST  VeelyangeangB| 14 | 4.0 = 3.8 | 0.064 + 0.073
E 8371 AsMe A7l BAe] SLAH ‘06. 8
- = w NaesungchunA | 0.8 44 £ 12 | 0.057 + 0.182
LX) Oz AL mde A= g2 2
el 9 e 482 A5 nde) ARe 43 NaesungchunB | 0.6 | 0.9 + 0.5 | 0.177 < 0.160
27E HAE F 7] B ZdASF st | GamchunA | 0.7 | 1.5 £ 0.9 | 0.188 + 0.206
903 RS B3 2d QYA E HAsor 7y GamchunB | 0.8 | 12+ 0.1 | 0.361 + 0.116
< = GuemhogangA | 1.6 | 2.3 + 0.3 | 0.369 + 0.146
[e) k) A A8 BEARALZD 2= 9.8 Ao
del Azl tid AP e PN F 2le Ao GuemhogangB | 1.5 | 2.6 + 0.6 | 0.364 + 0.238
2 Al €. HwanggangA | 07 [ 1.6 + 0.5 | 0.209 + 0.121
F 06 59, 89, 104, 073 14744 4319 HwanggangB 0.7 1.1 £ 2.1 | 0.390 + 0.212
i . Y s NamgangA | 29 | 7.2 + 2.7 | 0.108 = 0.058
A = 2= =
A 952 #A A 7AE A 494 2 NamgangB | 2.4 | 4.5 = 09 | 0.187 £ 0.076
AGE TZAT} Table 4949} Zo] 13 FAIYI  MeelyanggangA| 1.0 | 3.8 + 1.4 | 0.065 = 0.030
06\ 598 AL ZHHEES} B sRoA 22 MeelyanggangB{ 1.6 ‘063.21:': 0.6 | 0.180 + 0.067
0553 day”, 0332 day' 2 7b% £ B¢ B ¥ TaosungohmA ] 03 i.7(l 1.8 | 0.029 < 0.097
F37 A5 99 stHoNA 22 0.067 day' <} NaesungchunB | 0.6 | 3.0 + 1.9 | 0.052 + 0.038
1m o sro 3 2Arel 064 GamchunA | 1.2 | 2.5 + 0.5 | 0.150 + 0.046
0064 day” 2 W& RS R 24 24 “06d GamchunB_| 1.3 | 23 + 0.8 | 0.155  0.089
849 AL 13 2AHAFAGE ta b E Aoz GuemhogangA | 1.2 | 1.9 + 0.2 | 0.255 + 0.054
GuemhogangB | 0.9 1.3 +£ 0.1 | 0.266 + 0.043
Table 3. CBOD decay rate constants of BOD incubation g::zr;gg:lég (l)g ig i 8; 8;;; i 88%
method for Nakdong main stream(k:) NamggngA 24 | 50 £ 1.5 [ 0.135  0.064
Deoxygenation constants ky (day”) NamgangB 1.8 26 £ 02 | 0.217 + 0.038
Basin ) . MeelyanggangA| 1.8 | 32 % 0.4 | 0.164 £ 0.039
Upper(Gudam| Middle(Gumi | Lower(Jukpo
Year, A ow MeelyanggangB| 1.5 | 2.8 = 1.0 | 0.144 £ 0.081
Month <> Gumi) « Jukpo) Gupo) 07 1
‘05. 4 0.165 0.173 0.178 NaesungchunA | 1.3 | 4.1 = 2.1 | 0.067 + 0.042
6 0.309 0.260 0.287 NaesungchunB | 1.3 | 22 + 0.6 | 0.166 + 0.074
g
7 0.368 0.277 0.236 GamchunA | 24 | 3.6 + 0.7 | 0.239 = 0.100
9 0.266 0.321 0.334 GamchunB 1.4 1.7 £ 0.1 | 0.613 + 0.144
11 0.271 0.286 0.294 GuemhogangA | 1.8 3.1 £ 1.1 | 0.250 + 0.181
5 0237 0279 0257 HwanggangA | 0.8 1.1 £ 0.1 | 0.503 + 0.177
3 0237 0.279 0.257 HwanggangB 1.2 1.5 £ 0.1 | 0.504 + 0.128
10 0.162 0229 0221 NamgangA 2.5 59 + 1.1 | 0.169 £ 0.049
. : : : NamgangB | 1.8 | 1.9 + 0.3 | 0.438 + 0.130
07. 1 0.268 0.357 0372 MeelyanggangA| 1.8 | 2.2 + 0.3 | 0.367 = 0.099
Average 0.270 0.289 0.283 MeelyanggangB| 1.3 [ 1.8 + 0.2 | 0.291 + 0.078
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Fig. 2. The range of CBOD decay rate constants using
BOD incubation method.
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