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Contamination of the Mushim-Cheon and
its Countermeasures
lI. The Status of the Seasonal and Hourly Contamination of
the Water(1989~1990)—Temperature, pH, DO,
BOD, COD, SS, Turbidity, and BOD Load
Jae-Koo Lee, Hak-Nam Kim, Kee-Sung Kyung. and Hee-In Kwak
Abstract

In order to disclose the contamination of the Mushim-Cheon by pollutants and to establish the countermea-
sures, the water samples collected in November of 1989(Ist sample), February(2nd), May(3rd) and August
of 1990(4th) were analyzed to obtain the following results :

1. The water temperatures of the seasonal samples ranged from 8.6 to 16.2, 8.3 to 25.2, 18 to 26,
and 24 to 32C, in the Ist, 2nd , 3rd, and 4th samples, respectively.

2. The pHs of all the samples ranged from 6.5 to 8.5.

3. In the 3rd sample, especially, DO was observed to fall down to 0.8 ppm at the downstream of St
13, which is not allowed even for agricultural use.

4. The BOD and COD values in sewers were much higher than those in the main stream, and especially
the values of St 14-A reached 107-608 and 176-635 ppm. respectively, which far exceeded the limit
of 40 ppm, the allowed value for the discharges from the disposal facilities. The SS value of St 14-
A ranged from 142 to 1,900 ppm, which far exceeded the limit of 70 ppm, the allowed value for
the discharges from the disposal facilities.

5. It turned out that the water quality of the Mushim-Cheon flowing through Cheong Ju was more worsened
at sewers than the main stream, and at the downstream than the upstream of the surveyed area.
Accordingly, the sewage disposal plant and the expansion of the disposal facilities are urgently needed.

Bdb KB BEIAR BLSH
Department of Agricultural Chemistry, College of Agriculture Chung Buk National University,
Cheong Ju, Korea
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Table 1. Location of sampling sites for the wa-
ter analysis of the Mushim-Cheon

Site No. Location of sampling sites

1 3gn sF
2—A  HER S§F }FRLT
2—A 50m 37
229 3§
HANR AF SR T 50m 9
5—A AR 37 AeRAT
5 5—A 50m 35
MEaS FFda FF AA
7-A  AAF SFEFATF
7 7—A 50m 3%
AL 4F 50m
9—A A APT &% #4947
9 9—A 50m 37
10 N9 APT 85 9T 50m 2+
A8 APT 3+ {9+
1 11—A 10m &%
33 F97
12 EFAF FAA FF A
13 Exdgd viaT 4F
B wieT
14 14—A 50m 3t
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Fig. 1. Map for the water sampling

sites of the Mushim-Cheon.
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Fig. 2.The planar presentation for the water sampling sites of the Mushim-Cheon.
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Table 2. Sampling date and time of water sa- 12-A  17:22 12:50 14110 16:50

mples -1 17:28 12:55
— . . 14:20 16:54
Sampling | 2nd 3rd 4th -3 ”
Site No. 13—1 1800

1-1 11/23/89  2/7/%  5/10/90  8/30/90 s . 13:30 14:30 17:10
-2 12700 08:10 09:40 14:37 -3 .

—3 ” 14-A 18:00 13:30 14:32 17015

2—A ~ 08:00 10:00 14:39 -1 18:15 P
-1 12.4 -2 » 13:40 14:42 17:20
~2 # 08120 10105 14:42 -3 ’ ’

-3 »

3-1 15:14
-2~ 08:35 10:25 14:50
—3 »

4-1 15:30 Table 3. Sampling date and time of water sa-
—2 ” 08:45 10-35 15:02 mples collected at an interval of every
-3 ” four hours

5—A 15:40 08:47 10 - 40 15:05
-1 16 : 30 09 : 20 Sampling 1st 2nd
-2 A . 10:42 15:16 Site No. Time Date Time Date Time
-3 .’ . 2—A 08:00 2/7/90 08:00 5/22/90 08 : 15
~6 15:56 09:35 10:56 15:20 12:00 # 12:00 ~ 12015

7-A 16110 09:00 11:10 15:34 16:00 ~» 16:00 » 16:07
1 16:29 09:40 20100 ~+ 20100 5/21/90 20: 05
—a » 12 1537 00:00 ~ 00:00 5/22/90 0015
—3 . . 04:00 ~ 04100 ~ 04:35

8—1  16:46 7-A 08100 - 09:00 <~  08:30
—9 ’ 10517 11:40 15:55 12:00 » 12:20 » 12:23
-3 P 16 : 00 K4 16 - 30 4 16 27

9—A 17:36 10:23 11:45 16:05 20:00 » 2035 5/21/90 2025
—1 17°45 10°30 00:00 2/8/90 00:35 5/22/90 00: 25
—9 P 11:50 1608 04:00 ~ 04:25 ~» 04 : 43
-3 % “ 11-A  08:00 2/7/90 10: 00 K4 08 : 43

10—1  11/24/89 12:00 » 12:35 » 12145
—2 17:00 10:45 13:54 16140 16:00 » 16:45 *»  16:50

11—A > 10:00 13:56 1645 20000 ~  20:45 5/21/90 20: 40
—1 17:15 12:46 00:00 2/8/90 00:50 5/22/90 00 : 40
-9 % 13:58 1648 04:00 = 04:40 ~ 05: 00

__3 3
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MRS A BMETER HES Foio *ks
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HEsHTh. €% BOD AFES I #E9 BOD
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1K, 2R, 3R, 4k EEte] 508 &% # 8.6-16.2C,
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uheh o] K-S 1k, 2K AFBe £% 0.4—16.4
T 16—19.5C] WA I8 HRBL * 59
6914 B uhel g,

€58 x)
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2, pH

pHE 1k, 2%k, 3%k, 4Kk 3Ftel 5558 & 74
BE vt} o] £4 6.5—7.4, 6.9—7.8, 6.8—7.
4, 6.7—7.6°] FEAL G b Hle %
8ol A B wls} Zo) 1k, 2%k B £% 6.8—7.7,
6.6—7.39] HEZ 1% LXKEA ZFAMEA pHE.5
—8.5 ®iE] B3l ®

3. BIEERER

SEHve BERLEEAAN DOE 1k EKEKD
B8e 7.5ppm LLE, 2, 38k EAEKE Sppm LA
L, a8 BEMAKE 2ppm HEoZ HES D
Asd @ ® AR HNME DOE 1k Hitel St
8, 9, 11-A%} 12, 3%k Bkt St 11-A9 13 T,
33 4k Bl St 5-A, 11-A% 4-AS BAF
REMBNA 2] DOE & 994 HE g} o
g A B¥RK HAEMY 2ppm M Eelgn
Bl Bkl 538 & 1094 B& utel Zo] 2%
Hite) 11-AS BAtetae 1, 2%k Hfdd 25
2ppm LA EoIich

Table 4.Temperature of water samples

¢o)]
SiteS;:plmg Ist 2nd 3rd  4th
1-1 9.0
-2 8.6 86 19 28
-3 8.9
2—-A 13.6 12.7 18 25
~1 9.3
—2 9.1 85 20 30
-3 9.4
3—1 1.3
-2 0.7 84 21 315
-3 10.7



11.5
10.6
10.7
13.7
11.8
9.5
9.5
11.2
14.7
13.6
10.9
10.9
11.0
10.9
11.0
13.3
11.7
10.6
10.5
10.5
10.5
13.6
11.0
11.6
12.3
11.6
11.1
11.3
12.2
11.8
10.9
11.5
16.2
11.35
11.0
11.2

8.7

13.8
9.5
8.7
8.6
8.4
4.9
8.6
6.6
8.3

9.1

15.0
10. 4
8.6
8.6

16.4
16.4
11.3
12.8
14.8
15.8
11.7
11.6
15.2

13.7

25.2
15.0
14.5
13.8

5O KR 5% RES T BLR

21

18

21

21.5
18

22

22.5

18.5

22

88

25

25

25

24

26

32

32
26

32

31

24

30

27

27

30

28

30.5

30

28

Table 5.Atmospheric temp. in situ and temp.
of water samples collected at an inter-

val of every four hours

(©
Sampling 1st 2nd
Item Atmos, Water Atmos, Water
Site No. Time temp. temp. temp. temp.
2—A 08:00 —4 12.7 14.5 1.0
12200 3 15.6 17.0 18.0
16 : 00 4 14.3  20.0 18.0
20:00 -1 3.1 14.0 18.5
00:00 -1 5.5 12.0 18.0
04:00 —2 5.9 13.0 18.0
7—A 08:00 —4 4.9 15.0 19.0
12: 00 2 15.5 17.0 18.0
16 : 00 4 14.9 18.0 19.5
20:00 -1 0.4 17.0 18.5
00:00 -1 6.5 14.0 18.0
04:00 -2 5.4 13.0 18.0
11-A 08:00 —5 12.8 14.3 17.0
12:00 2 16.4 18.5 19.0
16 - 00 4 15.5 18.0 19.5
20:00 —2 3.1 14.0 18.0
00:00 -2 6.7 13.0 17.0
04:00 -—2 3.2 13.0 16.0

Table 6.Atmospheric temperature(C) at the

sampling time

Sampling Ist 2nd 3rd 4th
Site No.

1-1 12.6

-2 12.6 —4 24 32
-3 12.6

2—A 12.5 25 32
—1 12.8

—2 13.1 —4 25 32
-3 13.1



12.6
12.6
12.6
12.9
12.9
12.9
12.9
10.5
10.5
10.5
10.5
10.5
10.1
10.1
10.1
10.1
10.1
10.4
8.8
8.4
8.4
8.4
10.3
10.3
10.3
8.0
8.0
8.0
7.9
7.0
7.0
7.0
7.0
7.0
7.0
7.0
7.0
7.0
7.0

Lo S L T U R - NN

Sy

[

25

25
25
25
25

25
25

25

28

28

30

30

30

30

30

30

29

S04

32

32

32

32

31

32

31

30

30

29

30

30

29

31

31

31

31
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Table 7. pH of water samples

Sampling
Site No. I1st 2nd 3rd 4th
1-1 6.80
-2 6.85 6.9 7.3 7.0
-3 6.85
2—A 6.95 7.7 7.15 6.8
-1 6.90
-2 6.90 7.0 7.35 7.0
-3 6.85
3—-1 6.95
—2 6.90 7.1 7.4 7.0
-3 6.95
4—-1 6. 85
-2 6.8 7.1 7.2 7.0
-3 6.90
5—A 6.80 7.8 7.15 6.8
-1 7.15 7.2
-2 7.00 7.2 7.3 6.9
-3 6.80 7.2
6 6.80 7.2 7.4 7.5
7—A 6.70 7.6 7.15 6.7
-1 6.65 7.0
~2 6.72 7.2 17.35 7.2
-3 6.75 7.0
8—1 6.75
—2 6.80 7.2 7.4 7.1
-3 6.80
9—A 7.40 7.6 7.15 6.7
-1 6.75 7.2
-2 6.70 7.2 7.25 6.9
-3 6.75 7.2
10—1 6.85
~2 6.80 7.2 7.0 7.5
11—A 6.55 7.2 6.8 6.65
-1 6.75 7.3
-2 6.65 7.3 7.0 7.2
-3 6.55 7.3



12—A

6.55
6.60
6. 60
6.70
7.40
7.00
7.05
7.10
7.10
6.95
6. 90

7.1
7.3
7.3
7.2

7.2

7.3

7.3
7.3

F5 MO KE 5% feHESH T IR

6.9

6.9

6.9

7.0

7.0

7.3

7.15

7.2

Table 8,pH of water samples collected at an
interval of every four hours

Sampling

Site No. Time st 2nd
2—A 08 : 00 7.7 7.0
12.00 7.5 6.9

16 : 00 7.5 6.9

2000 6.9 7.0

00 : 00 7.5 6.8

0400 7.3 7.0

7—A 08:00 7.6 7.1
12.00 7.5 7.2

16 - 00 7.6 7.3

20 . 00 6.8 7.0

00: 00 7.4 6.9

04 : 00 7.4 6.9

11-A 08 : 00 7.2 6.9
12.00 7.2 6.9

16 2 00 7.2 6.9

20:00 6.8 6.7

00: 00 7.3 6.6

0400 7.3 6.6

Table 9. DO of water samples

—41-

(ppm)
Sampling
Ist 2nd 3rd 4th
Site No.
1-1 5.1
—2 5.4 7.5 4.7 5.9
-3 5.1
2—A 2.9 5.1 3.0 2.8
-1 5.1
-2 5.0 6.8 4.6 5.9
-3 4.6
3-1 3.6
-2 3.9 7.1 4.4 5.7
-3 4.6
4—1 3.6
-2 3.9 7.0 4.2 6.5
-3 4.5
5—A 3.4 5.7 2.9 1.8
-1 50 7.0
~2 5.6 7.5 3.6 6.6
~3 4.5 7.6
6 2.9 7.1 4.0 9.1
7—A 2.1 5.6 2.9 3.2
-1 2.1 7.0
-2 3.1 7.0 3.0 8.8
-3 3.3 6.9
§—1 1.8
-2 3.1 6.6 3.6 9.9
-3 1.8
9—A 3.1 5.3 3.5 2.9
-1 1.8 6.2
—2 2.0 6.7 2.6 6.3
-3 2.1 6.7
10—1 2.8
-2 2.7 6.1 2.5 7.8
11—A 1.6 3.8 1.2 1.6
—1 2.2 6.6
—2 2.3 5.8 2.5 7.5
-3 2.1 4.1



12—A 2.9 4.8 2.1 4.6
-1 1.9 6.5

-2 2.1 6.6 2.4 7.5
-3 2.0 4.2

13—-1 3.9

-2 3.7 5.2 1.0 5.2
-3 3.4

14—A 3.4 2.3 0.8 1.6
-1 3.8 4.4

-2 3.7 4.7 0.8 4.8
-3 3.8 5.6

#3875

Table 10.DO of water samples collected at an
interval of every four hours

(ppm)

Sampling 1st 2nd

Site No. Time

2—A 08 : 00 5.1 2.1
12.00 4.7 2.4

16 1 00 5.5 2.4

20:00 5.7 2.5

00:00 5.2 3.1

0400 6.1 3.2

7—A 08 - 00 5.6 2.8
12.00 5.8 2.9

16 1 00 6.3 2.9

20: 00 6.2 2.7

00: 00 5.8 2.8

04 : 00 6.6 4.2

11-A 08 - 00 3.8 1.0
12.00 3.0 0.9

16 : 00 3.6 1.1

20 : 00 3.9 1.1

00 : 00 3.2 0.9

04 : 00 3.6 2.0

A10d A1E (1991)

4, £{cBsy EBEERE(Biochemical Oxygen
Demand, BOD)

2 fuele] BEFEEAA Eie 1k EKE
K2l BODE 1lppm BATF, 28 _bokiEKeh KékA
&7} 3ppm LUF, 3#& EXREKZF 6ppm BT, L
23 4EREERLS B8 10ppm LIT2 HESH
3 th 2 @ F{E ol A el BODE F 11004
B vl Zo] 1k, 4%k HEtel st 1, 2k kel
St 1, 2, 3, 49 ¥EEE S BiEfEL% L
3%k EkER) BFESS o I LAt suEiel M
Tie HaidsE Hi 871 B wif
38 P B BTN 46.8ppmoll Al B
78ppm7HXl BOD7F #insti ASE £ F AUth
T MAD(SE 2-A, 5-A, 7-A, 9-A, 11-A) 9] HEE
ARBT #4%3 e BOD#S JEhden 53
EFEES BHE0(St 14-4)9 BEe 1, 2, 3K
b7t #4185, 107.5, 370ppmol A 4%k k2
¥iBE 680ppm o2 BEERER E R GRS
A EREE % Hofike BOD HEER 40ppm
LTS a2A st glo] MK HREEL o)
WES EREEe) ExRkdd. 38 —H4 BEHEBY
Rkte] BB F 12014 B el Zo] RE B
ol wel £RE B St 2-A9) 7-A9] 8 1, 2K
R BF 04 0080} M BRe A& YEUA
o1} St 11-A9] B9, 1%k ¥4 08 : 00k, 2k
e BE 04 00850 JHF W BUEE YERN
=Y ol Tkl FEoERE AE MEAAA
PEEE R FE B & we 2gRe e B
ol thAlZ 1k FBH(1990%F 28)RT 2%k H#t
(19904 5A)9 HHol WS FEEHJSE B2
Zt}.

5.1E®8Y) ¥ ZEKE(Chemical Oxygen De-
mand, COD)

CODe $alvel EgfR&kd 18k LkEKe
Ippm [T, 2% EKEKRE 3ppm LT, 38k EXK
FKE 6ppm DT E RAESHNL AFBRES RES
98] 10ppm LITE HRSL A & RE i
Biol CODE #* 13014 B uie} o] 1, 2, 3,
4k FEElel 2E #hE5olA 8.3ppm LlboZ EBK



Table 11. BOD of water samples

(ppm)
Sampling
Site No. 1st 2nd 3rd 4th
1-1 4.8
-2 3.2 2.3 7.1 4.8
-3 4.3
2—A 17.7 46.0 72.0 54.0
-1 9.2
—2 7.9 2.5 7.3 8.4
-3 7.8
3—1 7.9
-2 7.5 2.3 7.4 8.0
-3 7.6
4-1 13.8
-2 13.6 4.7 33.0 7.2
-3 13.0
5—A 20.7 42.0 87.0 69.0
-1 37.4 30.0
-2 18.8 10.4 34.0 21.5
—3 17.0 9.0
6 14.3 7.8 18.0 10.8
7—A 30.3 52.2 87.0 52.0
-1 25.0 23.4
-2 13.6 19.0 31.0 14.3
-3 13.8 16.8
8—1 14.0
-2 12.3 13.2 32.0 14.5
—3 12.2
9—A 40.0 44.4 75.0 71.0
-1 35.2 23.5
—2 12.9 13.0 38.0 31.0
-3 13.0 12.4
101 28.0
-2 19.0 11.3  36.0 28.5
11—A 39.6 22.4 99.0 66.0
-1 25.9 18.6
—2 19.7 17.4 46.5 24.0
-3 15.3 27.6

%% O AKE 5% Hge 2 BFILKR

12-A

14—A

11.9
17.4
11.4
10.9
27.0
13.8
17.7
185.0
58.4
46.8
30.1

28.0
18.6
16.2
26.8

22.4

107.5
61.5
40.0
39.0

57.0 39.8

52.0 28.0

58.5 56.0

370.0 680.0

78.0 60.0

Table 12.BOD of water samples collected at
an interval of every four hours

(ppm)
Sampling 1st 2nd
Site No. Time

2—A 08 : 00 46.0 110.0
12.00 63.6 112.5

16 : 00 43.5 69.0

20: 00 60.6 115.0

00 : 00 26.4 84.0

04: 00 15.6 48.0

7—A 08 : 00 52.2 125.0
12.00 39.0 90.0

16 © 00 44.4 78.0

20: 00 31.5 115.0

00: 00 40.5 55.5

04:00 18.5 24.0

11-A 08:00 22.4 54.0
12.00 31.0 78.0

16 : 00 38.0 81.0

20: 00 54.6 52.0

00: 00 52.2 57.0

04:00 23.5 33.0
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Table 13. COD of water samples

(ppm)
Sampling
Site No. 1st 2nd 3rd 4th
1-1 16.8
-2 17.6 8.3 19.1 12.1
-3 17.8
2—A 31.6 76.8 116.8 47.5
-1 12.7
—2 15.3 8.3 25.1 18.1
-3 17.3
3—1 17.3
-2 14.7 10.4 16.6 17.0
-3 16.0
4—1 24.6
-2 13.8 8.3 321.2 16.4
-3 12.4
5—A 29.4 86.2 84.6 47.5
-1 40.6 42.6
—2 16.5 13.5 26.2 13.8
-3 24.8 8.3
6 17.3  21.8 21.1 10.4
7—A 52.0 95.5 84.5 21.6
~1 40.1 18.7
-2 15.8 20.8 27.2 13.0
-3 16.0 13.5
8—1 16.8
-2 17.3 21.8 23.2 10.4
-3 15.3
9—A 63.9 87.2 76.5 45.4
~1 35.2 311
-2 16.8 16.6 37.3 20.7
-3 17.1 13.5
10—1 19.4
-2 19.9 16.6 28.2 10.4
11—-A 48.5 58.1 108.7 30.2
-1 24.7 21.8
-2 37.1 51.9 42.3 18.1
—3 39.1 65.4
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12—A 33.5 63.3 54.4 30.2
-1 22.8 29.1
-2 22.5 34.3 50.3 18.1
-3 32.9 64.3

13—1 43.3
-2 27.3 43.6 60.4 16.4
-3 31.4

14—A 335.8 176.5 241.6 475.2
-1 27.5 40.5
-2 30.6 43.6 88.6 18.1
-3 31.9 56.1

FXKE RS & gle BEE Jepd 3 9o =3
TR ARG 2-A, 5-A, 7T-A, 9-A, 11-A)7F &
2o o & BES Rolx o HERY Fid
TRIF OISR FALDL ASEES E F U
53 HREES B0 (St 14-A)0ME 1, 2, 3,
4k #A% 242 335.8, 176.5, 241.6, 475.2ppmS
24 HEE B HEC &UILE HKiKE o
Ol BT 35W)I1e) EFE R B ol
RS FEEE7 Ekdd. &9 BRI Rk
Bl & 14904 H ulel 7ol 04 [ 008 Z o] 713
woil EE CODELS 2T KK BrldA e
BEE Vet Aok mEbA &0 E§)19
HEB5IEE A e HRE RETKE EXER
BoA Hx XN F HKES & Aolv E§
FREBRSS #HIKS BEREE/ BEkd.

6. 2E4E (Suspended Solid, SS)

SEhviele] WERRSEL BlEYES H:8 1, 2,
3’k LKEAKE 25ppm AT, BEMKE 100ppm
LIT2 Edta glon T &K BEREY ks
70ppm DATE HIRSL Aot @ 2 JHE HhEse)
BEEHES % 1594 Be a9k o] 1k R
TE MBI, 2%k RA¥Y RE TABALRS St 5-1,
9-1, 11-2, 11-3, 12-2, 12-3, 13, 14 A, 3%k A=
St 12-AE BRAS RE TKREABRS St6 7, 9,
11, 12, 13, 14904, 4% ke St 11-A, 12-AE
AT 2E TAREADS St 1, 7, 13, 1494
LKA FAEMEE Bt oy g pER g
Akl 5B % 1694 By nieg) #Zol 1, 2%



FE L) KHE B RES I BHILE —45—

b 1k ARl St 2-A, 7-A, 11-A9] 04 . 00FF 3—1  141.00
7 RAEE BAT RE BRED ERdA EREK -2 123.50 12.0 7.5  10.0
HAESY 25ppm BT E s 9. -3 156. 00

4—1  143.00

-2 112.50 5.0 7.5 12.0

Table 14.COD of water samples collected at

-3 100. 00
an interval of every four hours

5—A 545.00 105.0 137.5 72.0

(ppm)
r— L -1 340.00 51.0
40P mgT_ 1st 2nd -2 21250 8.0 7.5 14.0
Site No. ime _3 156. 00 5.0
2—A 08 : 00 76.8  84.6
6 31850 7.0 50.0 14.0
12.00 9.3 60.4
7-A 322,50 85.0 8.5  30.0
16 00 78.9  62.4
-1 255.50 9.0
201 00 9.5  84.6
-2 11550 18.0 65.0  64.0
00 00 49.8  76.5
-3 105.00 18.0
04 : 00 16.6  36.2
8—1 115.11
A 08 - 00 %.5 8.6 2 137.50  22.0 20.0 18.0
12.00 74.7 84.6 s 170’ 5 - ) :
16100 72.7  65.4 on 1 .
20 00 5.0 9.6 65.00 115.0 172.5  38.0
00 : 00 68.5  60.4 1 142.50 4.0
o 00 07 9 2 12500 1.0 47.5 6.0
11-A 08 : 00 58.1  60.4 3 15250 9.0
12.00 83.0  76.5 10—-1  115.00
16 00 f0.5  Tas -2 112.50 14.0 20.0 8.0
- 00 oL3 64 11-A  175.00 137.5 55.5  24.0
00 00 80.3  60.4 -1 122.00  20.0
04+ 00 6.3 504 -2 115.50 46.0 27.5 12.0

—3 145. 00 73.0

12—-A 92.50 57.0  25.0 8.0
-1 97.00 24.0
-2 95.00 30.0 30.0 10.0

Table 15. SS of water samples

(ppm)
i -3 117.50 72.0
Sampling
. 1st 2nd 3rd 4th 13—1 320. 00
Site No.
1—-1 28.00 —2 243.00 41.0 42.5 14.0
-2 45.00 5.0 25.0 28.0 ~3  125.00
~3  43.90 4—A  430.00 1525 142.5 1900.0
2—A  771.50 82.5 67.5  40.0 -1 117.50  42.0
—2 55.40 8.0 17.5 8.0 -3 107.50 44.0

-3 59.50



Table 16.SS of water samples collected at an
interval of every four hours

BB GYA

(ppm)
Sampling

Site No. Time 1st 2nd
2—A 08 : 00 82.5 142.5
12.00 115.0 107.5

16 : 00 230.0 77.5

20: 00 125.0 77.5

00 : 00 60.0 72.5

04 : 00 18.0 35.0

7—A 08 : 00 85.0 82.5
12.00 77.0 77.5

16 : 00 125.0 67.5

20 : 00 62.5 112.5

00: 00 37.5 47.5

04:00 17.0 27.0

11—A 08:00 137.5 27.5
12.00 112.5 37.0

16 : 00 110.0 62.5

20:00 75.0 77.5

00:00 49.0 67.5

04 .00 20.0 50.0

7. BE

FE B BEE & 17904 2E uig 2o

RE o) vhet 2828 HYX F2 TAEKEADS
EREES B0 (St 14-A) 004 FifRT 3o
o kel 58S St 7-ARHEE Tkr) FiAA
I ERES E2 el = KA Rk
EEE & 1894 X uis} o] 3fES] HE
Bl A 04 1 008% ol 7HE @2 FE UEhdTh

8. BOD &

BOD AfES F 19914 B uiel o] HE
Aol AE thE) wel 2RE R 1k AR
58 St 1, 2, 3, 4, 891 A€ 1 ton/day LATFoI
2 st HEEe St 14-2914 4.97 ton/dayE 7+

A104 M1z (1991)

=}k 2k BEeE St 1 ~67HA%E 1 ton/day B
TFolgla 2 L9 Ee St 13914 3.27 ton/
day2 7H% E¢ted, 3, 4k BB St 7-AE Al
olgt mE AAAA 1, 2k BARET I g A3
z7rsten B3] St 14904 2 9.777% 10.64
ton/day2 713 & BUEE JeEhTh &8 B
EIE Rte] HiBE % 20914 e uhe} Zo] K
BMpe —E% #HRS BREY & glen, BOD
BHES St 2-A°1A 0.01-0. 80 ton/day, St 7-A°l Al
0.16-3-94 ton/day, St 11-A%l1*] 0.61-7.19 ton/day
WmEI.

Table 17. Turbidity of water samples

(NTU™)
Sa.lmplmg 1st 2nd 3rd  4th
Site No.
1-1 9.0
-2 8.2 6.85 15.1 9.2
-3 9.4
2—A 31.5 46.80 119.2 30.6
-1 7.4
-2 7.3 6.65 16.1 9.3
-3 9.0
3-1 7.4
-2 8.7 10.70 12.8 8.9
-3 6.8
4—1 8.9
-2 9.6 10.65 22.2 6.5
-3 7.5
5—A 29.5 86.05 137.9 60.4
-1 20.8 17.55
—2 8.2 9.10 21.8 8.4
-3 11.7 6.85
6 13.6 9.15 15.6 7.3
7—A 22.5 61.00 125.3 27.6
~1 26.8 14.30
-2 10.8 11.75 28.2 7.5
-3 9.2 11.65
8—1 10.4
-2 10.7 15.50 21.7 6.9
-3 8.5




FEF MO KR R KB} T L%

9—A 54.2 144.80 141.2 72.5
-1 27.7 31.30
—2 10.4 17.25 61.2 23.8
-3 9.7 14.01
10—1 15.9
-2 12.2 19.10 28.2 8.6
11-A 39.0 41.10 86.2 38.2
-1 16.0 29.55
—2 27.5 41.95 21.1 12.6
—3 22.4 57.70
12—A 24.5 58.10 35.2 11.7
-1 20.2  28.05
-2 16.0  31.40 59.8 12.7
-3 14.4 60.75
13—1 21.2
—2 18.5 33.10 3.9 8.7
—3 21.4
14—-A 39.8 56.70 77.7 365.8
-1 17.7  31.70
-2 17.8  43.20 76.1 31.3
-3 29.1 39.80

* Nephelomentric Turbidity Units

Table 18.Turbidity of water samples collected
at an interval of every four hours

(NTU*)
Sampling Ist 2nd
Site No. Time

2—A 08 : 00 46.80 100.3
12.00 93.15 97.2

16 : 00 238.60 60.3

20 : 00 85.45 92.5

00 : 00 66. 15 45.6

04 00 28.25 14.5

7—A 08 - 00 61.00 80.7
12.00 72.25 67.8

16 : 00 109.45 69.6

20100 54.50 82.5

00: 00 35.50 45.7

—47 -
04:00 12.00 13.8
11—-A 08 :00 41.10 45.8
12,00 82.40 60.1
16 : 00 100.15 48.9
20: 00 55.70 51.0
00 : 00 39.80 4.9
04:00 22.50 25.1
* Nephelometric Turbidity Units
Table 19. BOD load in situ
(ton/day)
Sampling
1st 2nd 3rd 4th
Site No.
1-1  0.09
—2 0.11 0.20 0.45 0.47
—3 0.15
2—A 0.61 0.40 0.87 0.96
-1 0.32
—2 0.41 0.25 0.61 0.77
—3 0.27
3-1 0.14
-2 0.36 0.21 0.41 0.56
-3 0.49
4—1 0.25
—2 0.59 0.4 0.69 0.72
-3 0.89
5—A 0.02 0.18 0.53 0.61
-1 1.55 0.31
-2 1.41 0.66 4.20 4.11
-3 024 0.22
6 1.88 0.78 1.31 1.46
7—A 0.16 2.26 1.13 1.28
-1 0.09 0.10
—2 0.38 0.54 3.32 3.41
-3 1.49 1.48
8—1 0.12
—2 0.69 1.63 2,27 2.17
-3 0.92
9—A 0.35 0.04 0.65 0.42



— 48—
-1 3.56
-2 0.81
-3 0.67

10—1 2.20
-2 1.00
11-A 1.64
-1 0.87
-2 1.57
-3 1.44
12—A  0.03
-1 1.05
-2 1.16
—3 0.4
13—-1 1.31
-2 1.34
-3 1.07
4—A 0.96
—1 1.31
-2 4.97
-3 2.73

2.54
0.31
0.04

1.57
1.74
1.38
1.62
0.91
0.4
1.14
1.93
1.04

3.27

0.19
1.43
3.53
1.92

2.79

4.76

7.70

4.62

1.63

6.51

6.72

6.07

9.77

384 ' 818 %) 108 A13 (1991)

2.54

3.86

6.94

4.37

1.82

4.85

6.82

6.78

10.64

Table 20.BOD load of the main sewers into
the Mushim-Cheon at different ti-

mes

(ton/day)

Sampling
Site No. Time 1st 2nd
2—A 08 : 00 0.40 0.19
12100 0.49 0.19
16 00 0.60 0.12
20:00 0.31 0. 80
0000 0.11 0.44
04 :00 0.01 0.17
7—A 08 : 00 2.26 2.16
12 00 2.02 1.56
16 : 00 0.23 0.67
20:00 0.24 3.94
00 : 00 2.45 1.44
04100 0.16 0.21
11—-A 08:00 1.74 3.60

12:00 2.87 1.95
16 - 00 2.79 2.03
20:00 3.44 4.94
00: 00 2.26 7.17
04 : 00 0.61 2.54
v. & #

BHHS Bitsle &O0019 KEBR BEBSWT
# O ER FES BEES] 9% rete gdfe=
ZFaig [ 118 Q= HED, "9 2A (23 &
D, 5AGA #K) £ 8B (43 eI BERiF
Coo% 281 3k, 5823 #eH1z AT
AEE ssle g3 2 BREE A

1. & Fmy AR KBS 1, 2, 3, 4% BB £%
8.6-16.2C, 8.3-25.2%C, 18-26C, 24-32C #5Ed
A3, EEG HEe) BBE 1K, 2Kk &% 0.
4-16.4T, 16-19.5C WE AT

2. #&OJIKS pHE %4 pH 6.5-8.5 FEEI
o}.

3. BEBRFEMOOE 53] 3k #Art(1990d 5¢ A
¥l St 13 LITFelA 1ppm LAITF7) 5ol &%
AKGFEM : 2ppm BB)EE FEE + gl
KEA Tt

4. BODS}t CODe wiR &) xR Tk
WARAA O 2o 53] FWREES B0
(St 14-A)1 4 BODE 107~680 ppmZH
=AY ke FEMEY 40ppme A &
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=34t TF SSE 142-1, 900ppm 2 22X FER R
BEIE MK S) BAMEQY 70 ppmETE ¥4 o
BEg .

5. D)o KRES Rk B #BEds Tk
MARA, Zel1 EFHFBOGE FitdlA ZA
Bib=Ex ol TREKBEEMR ) s FiE
E#T BRBEMERS el YEs) ESE
=
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