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4.7 mg/L 4.2 mg/L
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2
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2
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COD

19~23 5

COD 68.4~89.5% 50.0~71.4%

100%

 

14 11
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St-1 K-12 7
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C
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COD T-N

T-P DO

a Chl-a SS 1~2

 

COD St-7 3.8 mg/ H23.8.9

3.4 m T-N K-20 0.88 

mg/ H23.9.14 2 m T-P St-7 0.12 mg/

H23.8.9 3.4m T-N

T-P

COD 2.1 mg/

T-N 0.22 mg/ T-P 0.037 mg/  

COD St-10 3.6 mg/ H23.8.9

0.5 m T-N St-6 0.80 mg/

H21.7.23 0.5 m T-P St-9 0.16 mg/ H23.8.9

2.0 m

T-N T-P

T-N St-10 2 m 0.35 mg/

T-P St-9 0.078 mg/

COD 1.9 mg/

T-N 0.22 mg/ T-P 0.037 mg/  

1~2

A-A’ B-B’ C-C’ D-D’

Graph R 1~10  

H23.8.9 1 T-N

T-P St-7

Chl-a 0.5 m 41 g/

Chl-a 7.4 g/

DO

DO

K-17 4.7 mg/

4 mg/

 

H23.2.24 2 H23.8.9

 

H23.8.9 3

A-A’ COD T-N T-P

DO

K-20 5.4 mg/ K-11

5.1 mg/  

H23.2.24 4

T-N T-P

 

H21.7.23 H21.7.29 5~6

T-N T-P

H21.7.29 Chl-a

56 g/ St-10 0.5 m

DO

DO

St-17 4.2 mg/

4~5 mg/  

St-9 St-10 20

 

H23.8.4 7

H21.7.23 H21.7.29

St-9 0.5 m 27

T-N T-P

 

H23.2.24 8 T-N

T-P

 

H23.8.9 H23.2.24

9~10 COD

T-N T-P
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9 10

COD

0.8

 

0.712

COD 0.339  

 

 

 

 

 

 

 

 

 

 

8 COD

St-19 St-20

 

3 St-20

St-19

 

 

 

 

 

 

 

 

 

 

 

 

 

 

550

1)  

   CaCO3 CaO + CO2  

 

 63

600 2

 

540 6 IL540 600 2 ( 

IL600 900 2

IL900 3

St-19 St-20

St-9 St-10  

11

IL540 IL600 St-19 St20

IL900 16.28% 19.40%

 

 



 

 

 

 

 

 

 

 

 

 

St-19 St-20
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1)

 

2)

3)  

 

R= Ds Ci-Co / Z 

R [mg/m2/d] 

 [-] 

Ds [m2/d]  

Ci  [mg/ ] 

Co [mg/ ] 

Z 0.5cm  

 

4 NO2-N NO3-N NH4-N

NH4-N 9

NH4-N

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



5 NO2-N, NO3-N ,NH4-N

PO4-P

2 St-2 K-20 1 St-8

 

27 mg/m2/d

St-5 St-1

St-4 3 8

St-7 K-12 K-15 K-11 2

St-9

St-35 2 ,3

8.3 mg/m2/d 7.9 

mg/m2/d  

1.8 mg/m2/d

St-18

8 9 K-15

K-11 2

8 9

0.32 mg/m2/d  

4)

5)

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

21 23 10

DO

4.7 mg/L 4.2 mg/L

 

COD T-N

T-P St-4

St-9

 

8.3 mg/m2/d 0.32 

mg/m2/d 7.9 mg/m2/d

0.32 mg/m2/d

 

 

1 105-115

1993  

2

205-212 2011 . 

3

51-57 2004 .  

4 57-66

1991  

5  25

3  
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St-1  St-2 St-4  St-5 K-17      St-7  K12 St-1  St-2 St-4  St-5 K-17      St-7  K12

St-1  St-2 St-4  St-5 K-17      St-7  K12

St-1  St-2 St-4  St-5 K-17      St-7  K12

St-1  St-2 St-4  St-5 K-17      St-7  K12

St-1  St-2 St-4  St-5 K-17      St-7  K12

A                                  A’ A                                  A’

]
]

] ]

]

]

]
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St-1  St-2 St-4  St-5 K-17      St-7  K12 St-1  St-2 St-4  St-5 K-17      St-7  K12

St-1  St-2 St-4  St-5 K-17      St-7  K12 St-1  St-2 St-4  St-5 K-17      St-7  K12

St-1  St-2 St-4  St-5 K-17      St-7  K12

St-1  St-2 St-4  St-5 K-17      St-7  K12

St-1  St-2 St-4  St-5 K-17      St-7  K12

St-1  St-2 St-4  St-5 K-17      St-7  K12

A                                  A’ A                                  A’

] ]

] ]

]

]

]

]
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B                                  B’
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K-20                 K-15        K-11

B                                  B’
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] ]

]

]

]
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B                                  B’
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] ]

]

]

]
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St-9 St-10    St-17 St-6      St-7 St-35 St-8

St-9 St-10    St-17 St-6      St-7 St-35 St-8

St-9 St-10    St-17 St-6      St-7 St-35 St-8

St-9 St-10    St-17 St-6      St-7 St-35 St-8

St-9 St-10    St-17 St-6      St-7 St-35 St-8

St-9 St-10    St-17 St-6      St-7 St-35 St-8

St-9 St-10    St-17 St-6      St-7 St-35 St-8

St-9 St-10    St-17 St-6      St-7 St-35 St-8

C                                  C’ C                                  C’

] ]

] ]

]

]

]

]



St-9 St-10    St-17 St-6      St-7 St-35 St-8

St-9 St-10    St-17 St-6      St-7 St-35 St-8

St-9 St-10    St-17 St-6      St-7 St-35 St-8

St-9 St-10    St-17 St-6      St-7 St-35 St-8

St-9 St-10    St-17 St-6      St-7 St-35 St-8

St-9 St-10    St-17 St-6      St-7 St-35 St-8

St-9 St-10    St-17 St-6      St-7 St-35 St-8

St-9 St-10    St-17 St-6      St-7 St-35 St-8

C                                  C’ C                                  C’

] ]

] ]

]

]

]

]



St-9 St-10    St-17 St-6      St-7 St-35 St-8

St-9 St-10    St-17 St-6      St-7 St-35 St-8

St-9 St-10    St-17 St-6      St-7 St-35 St-8

St-9 St-10    St-17 St-6      St-7 St-35 St-8

St-9 St-10    St-17 St-6      St-7 St-35 St-8

St-9 St-10    St-17 St-6      St-7 St-35 St-8

St-9 St-10    St-17 St-6      St-7 St-35 St-8

St-9 St-10    St-17 St-6      St-7 St-35 St-8

C                                  C’ C                                  C’

] ]

] ]

]

]

]
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St-9 St-10    St-17 St-6      St-7 St-35 St-8

St-9 St-10    St-17 St-6      St-7 St-35 St-8

St-9 St-10    St-17 St-6      St-7 St-35 St-8

St-9 St-10    St-17 St-6      St-7 St-35 St-8

St-9 St-10    St-17 St-6      St-7 St-35 St-8

C                                  C’ C                                  C’

] ]

]
]

]

]

]
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D                                  D’ D                                  D’
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]

]

]
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33 HGMF

0.0049 0.1285

HGMF

0.7995

BGLB

5

BGLB

BGLB

BGLB

25

1) 23 3

1)

2)

HGMF

BGLB



ECC

ECC X-GLUC

Magenta-GAL 2

-

X-GLUC

-

Magenta-GAL

1ℓ ECC

32.8g

5mm

GSI

ISO-Grid

0.45 m 5cm

5cm 1600 40 40

1mm

0.25mm

1g/ℓ 45mℓ

5mℓ 10mℓ

1g/ℓ 30mℓ

37 24

a [N ln{N/(N x)}]×100/V (1)

a 100mℓ [MPN/100mℓ]

N =1600

V (mℓ)

(1)

33 23 10

25 3 BGLB HGMF

1

1 5 18

327

327 BGLB HGMF

2 2

0.7995

1

43

2 8

5

6

7

9 10
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12

13

14

15

16 17
18

19

20
21

22

23

24

25
26

27

28

29

3031

32

33



HGMF

BGLB

1

HGMF

1

N.D.

1MPN/100mℓ

HGMF BGLB

0.3861 1.5808

0.7729

HGMF BGLB

AA 50 MPN/100mℓ A

1,000 MPN/100mℓ B 5,000 MPN/100mℓ

31 AA 7 0

A 20 3 B 4 2

HGMF

A

A A B

B 5 BGLB

AA 7

0 A 20 1 B

4 1

A B 2

AA

0 AA

50MPN/100m

HGMF

0.0049 0.1285

0.05

0.1285 0.0678

0.0049

0.0071

2)

5%

10

3 5

HGMF

0.5339 BGLB

0.3720

-0.0355

2

9

10 240 MPN / 100 mℓ 24 6

10,000 MPN/100mℓ

820~10,000 



MPN / 100 mℓ 24 6 78,000 

MPN / 100 mℓ

HGMF

BOD COD SS

24 1

2

BOD COD SS 24 6

24 6 24 9mm

10.5mm

25 2 24 0mm

59mm

60 MPN / 100 mℓ 1,400 MPN / 100 

mℓ 24 6

24

18

(N.D.) 210 MPN / 100 mℓ

24 7 1,000 

MPN/100mℓ

10~2,500 MPN / 100 mℓ

24 7 60,000 MPN / 100 mℓ

HGMF

BOD COD SS

24 1

3

24 7 24

18mm SS

24 7

7

11 7 14 201.5mm

SS

24 11 24

21.5mm 7

37mm

MPN/100m

MPN/100m

N.D.

N.D.

N.D.

N.D.

N.D.



HGMF

BGLB

HGMF BGLB 2

0.7995

HGMF BGLB

0.77 HGMF BGLB

HGMF

0.0049 0.1285

24

1) ,

110324001 , 23 3 24

2) 

9-19 (2010)



1

AA 9 10 60 27 100 6,400 770 0.0351 130 3,300 783

AA 6 N.D. 15 4 35 1,100 264 0.0168 33 490 167

AA 17 20 890 145 290 36,000 2,980 0.0488 490 49,000 3,960

AA 18 N.D. 140 14 40 14,000 419 0.0334 46 7,900 489

AA 8 N.D. 60 11 35 1,400 167 0.0678 31 1,300 223

AA 18 N.D. 160 10 N.D. 8,000 277 0.0351 33 10,000 410

AA 9 N.D. 160 29 120 7,600 1,150 0.0251 330 4,900 994

A 10 90 600 214 1,000 56,000 6,420 0.0333 490 79,000 8,780

A 10 20 890 262 710 53,000 6,940 0.0377 330 172,000 10,500

A 8 N.D. 30 13 80 4,300 610 0.0210 230 13,000 1,580

A 6 90 950 291 2,600 27,000 6,190 0.0470 2,500 13,000 5,150

A 18 30 2,300 220 980 36,000 5,560 0.0396 3,300 49,000 10,200

A 9 110 1,200 312 880 59,000 6,800 0.0458 1,400 79,000 11,500

A 17 90 1,700 471 500 23,000 3,670 0.1285 790 49,000 6,630

A 6 30 70 46 410 16,000 1,670 0.0278 490 33,000 3,260

A 6 N.D. 90 15 220 36,000 1,080 0.0136 490 79,000 2,290

A 9 N.D. 1,000 40 120 19,000 1,230 0.0324 130 17,000 1,980

A 5 N.D. 30 9 1,000 3,500 1,860 0.0049 490 4,900 1,670

A 18 N.D. 1,000 14 10 60,000 576 0.0245 93 27,000 1,310

A 9 N.D. 70 14 35 4,100 306 0.0458 49 4,900 451

A 9 10 310 52 150 14,000 1,570 0.0329 170 49,000 1,850

A 9 N.D. 50 11 330 8,500 1,560 0.0071 330 17,000 1,610

A 9 N.D. 150 32 240 6,900 1,240 0.0257 130 13,000 2,230

A 9 10 150 41 240 10,000 1,410 0.0292 230 10,000 1,950

A 9 30 280 86 830 30,000 3,740 0.0230 790 70,000 3,570

A 9 10 10,000 159 820 78,000 4,240 0.0376 330 130,000 6,000

A 9 40 470 103 70 61,000 2,060 0.0499 130 27,000 2,340

B 9 10 740 79 450 18,000 2,710 0.0291 940 27,000 3,770

B 9 20 750 143 2,200 100,000 9,430 0.0151 1,700 170,000 13,900

B 9 N.D. 1,700 104 80 62,000 2,890 0.0358 330 130,000 7,160

B 9 110 580 273 1,700 52,000 10,700 0.0255 1,700 130,000 12,300

6 20 240 111 590 26,000 4,170 0.0266 460 14,000 4,020

6 80 240 110 990 18,000 3,710 0.0298 1,700 17,000 4,800


