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9:50 9:37 10:03 9:45

14.1 32.7 18.8 3.0

11.7 22.0 12.7 3.8

mg/l 0.6 0.6 0.5 0.4

mg/l 3.1 2.7 1.3 2.4

7.4 7.4 7.6 7.3

mg/l 10.2 8.3 10.0 11.1

mg/l 0.3 0.5 0.3 0.3

mg/l 0.26 0.08 0.25 0.26
mg/l 0.01 0.01

Anabaena 1

Aphanizomenon
Chroococcus
Lyngbya
Merismopedia
Microcystis
Oscillatoria
Phormidium
Synechococcus
Synechocystis
Achnanthes 4 10 29 380

Asterionella 40 1 17

Aulacoseira 1 2 4

Cyclotella 1 3 56

Fragilaria 2 26 15 88

Melosira 2

Navicula 1 8 9 13

Nitzschia 1 18 3 60

Skeletonema
Stephanodiscus 2 3

Synedra 6 6 11

Cyclostephanos
Cymbella 1 1 10 20 120

Diatoma
Gomphonema 2 2 2 11

Thalassiosira
Urosolenia 1

Ankistrodesmus
Carteria
Chlamydomonas 1

Chlorella
Closterium 1

Coelastrum
Cosmarium 1

Dictyosphaerium
Eudorina
Gloeocystis
Golenkinia
Micractinium
Oocystis
Pandorina
Pediastrum
Quadrigula 1

Scanedesmus
Sphaerocystis
Spirogyra
Staurastrum 1

Tetraedron
Tetraspora
Volvox
Cryptomonas 4 27

Chroomonas
Mallomonas 22

Pseudokephyrion 250

Synura
Uroglena
Dinobryon 1

Ceratium
Peridinium
Euglena
Trachelomonas

29 25 74 69

Cymbella Encyonema

pH

( (TOC)

(

����



Anabaena
Aphanizomenon
Chroococcus
Lyngbya
Merismopedia
Microcystis
Oscillatoria
Phormidium
Synechococcus
Synechocystis
Achnanthes
Asterionella
Aulacoseira
Cyclotella
Fragilaria
Melosira
Navicula
Nitzschia
Skeletonema
Stephanodiscus
Synedra
Cyclostephanos
Cymbella 1
Diatoma
Gomphonema
Thalassiosira
Urosolenia
Ankistrodesmus
Carteria
Chlamydomonas
Chlorella
Closterium
Coelastrum
Cosmarium
Dictyosphaerium
Eudorina
Gloeocystis
Golenkinia
Micractinium
Oocystis
Pandorina
Pediastrum
Quadrigula
Scanedesmus
Sphaerocystis
Spirogyra
Staurastrum
Tetraedron
Tetraspora
Volvox
Cryptomonas
Chroomonas
Mallomonas
Pseudokephyrion
Synura
Uroglena
Dinobryon
Ceratium
Peridinium
Euglena
Trachelomonas

Cymbella Encyonema

0 50 100 150 200 250 300 350

/mL

380

5 8 11 2
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10:10 10:00 10:25 10:05

15.8 32.5 19.5 6.5

12.5 23.5 13.3 4.9

mg/l 0.6 0.6 0.5 0.5

mg/l - - - -

7.2 8.2 7.7 7.3

mg/l 10.2 9.0 10.2 11.1

mg/l 0.1 0.5 0.3 0.3

mg/l 0.25 0.49 0.13 0.52
mg/l 0.01

Anabaena
Aphanizomenon
Chroococcus
Lyngbya
Merismopedia 2

Microcystis
Oscillatoria 3

Phormidium
Synechococcus
Synechocystis
Achnanthes 5 3 26 490

Asterionella 26 3

Aulacoseira
Cyclotella 3 19

Fragilaria 4 21 12 32

Melosira 1 19

Navicula 1 2 7 19

Nitzschia 7 5 42

Skeletonema
Stephanodiscus 2

Synedra 2 2 10 3

Cyclostephanos
Cymbella 1 3 16 33 360

Diatoma
Gomphonema 3 3 3 3

Thalassiosira
Urosolenia
Ankistrodesmus 1 7

Carteria
Chlamydomonas 1

Chlorella
Closterium
Coelastrum
Cosmarium 1

Dictyosphaerium 1

Eudorina
Gloeocystis
Golenkinia
Micractinium 1

Oocystis
Pandorina
Pediastrum
Quadrigula
Scanedesmus 1

Sphaerocystis
Spirogyra
Staurastrum
Tetraedron
Tetraspora
Volvox
Cryptomonas 2 7

Chroomonas
Mallomonas 1 7

Pseudokephyrion 230

Synura
Uroglena
Dinobryon
Ceratium
Peridinium 1

Euglena
Trachelomonas

85 18 61 26

Cymbella Encyonema

( (TOC)

(

pH
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Anabaena
Aphanizomenon
Chroococcus
Lyngbya
Merismopedia
Microcystis
Oscillatoria
Phormidium
Synechococcus
Synechocystis
Achnanthes
Asterionella
Aulacoseira
Cyclotella
Fragilaria
Melosira
Navicula
Nitzschia
Skeletonema
Stephanodiscus
Synedra
Cyclostephanos
Cymbella 1
Diatoma
Gomphonema
Thalassiosira
Urosolenia
Ankistrodesmus
Carteria
Chlamydomonas
Chlorella
Closterium
Coelastrum
Cosmarium
Dictyosphaerium
Eudorina
Gloeocystis
Golenkinia
Micractinium
Oocystis
Pandorina
Pediastrum
Quadrigula
Scanedesmus
Sphaerocystis
Spirogyra
Staurastrum
Tetraedron
Tetraspora
Volvox
Cryptomonas
Chroomonas
Mallomonas
Pseudokephyrion
Synura
Uroglena
Dinobryon
Ceratium
Peridinium
Euglena
Trachelomonas

Cymbella Encyonema

0 50 100 150 200 250 300 350

/mL

490

5 8 11 2

360
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10:00 10:00 10:00 10:00

17.3 30.9 15.0 5.8

13.6 28.0 13.0 4.6

mg/l 0.7 0.9 1.0 0.7

mg/l 3.7 4.1 3.7 2.1

7.3 7.4 7.3 7.1

mg/l 11.2 8.2 10.5 12.8

mg/l 0.3 1.3 0.6 0.6

mg/l 0.36 0.28 0.30 0.41
mg/l 0.01 0.01 0.01

Anabaena 1

Aphanizomenon 1

Chroococcus
Lyngbya
Merismopedia
Microcystis
Oscillatoria 1

Phormidium 1

Synechococcus
Synechocystis
Achnanthes 5 2 3 170

Asterionella 13 1 24

Aulacoseira 4 9 2

Cyclotella 1 3 3 38

Fragilaria 3 15 7 55

Melosira 4 2 3

Navicula 3 6 25

Nitzschia 1 50 9 62

Skeletonema
Stephanodiscus 2

Synedra 3 7 2

Cyclostephanos
Cymbella 1 6 7 44

Diatoma
Gomphonema 4 2 9

Thalassiosira
Urosolenia 2

Ankistrodesmus
Carteria
Chlamydomonas 1 8

Chlorella
Closterium 1

Coelastrum 1

Cosmarium
Dictyosphaerium
Eudorina
Gloeocystis
Golenkinia 1

Micractinium 2 80

Oocystis
Pandorina
Pediastrum
Quadrigula
Scanedesmus 1 1

Sphaerocystis
Spirogyra
Staurastrum
Tetraedron
Tetraspora
Volvox
Cryptomonas 11 27

Chroomonas 9

Mallomonas 2

Pseudokephyrion 3 80

Synura
Uroglena
Dinobryon 2

Ceratium
Peridinium 39

Euglena
Trachelomonas 1

64 100 82 100

Cymbella Encyonema

( (TOC)

(

pH
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Anabaena
Aphanizomenon
Chroococcus
Lyngbya
Merismopedia
Microcystis
Oscillatoria
Phormidium
Synechococcus
Synechocystis
Achnanthes
Asterionella
Aulacoseira
Cyclotella
Fragilaria
Melosira
Navicula
Nitzschia
Skeletonema
Stephanodiscus
Synedra
Cyclostephanos
Cymbella 1
Diatoma
Gomphonema
Thalassiosira
Urosolenia
Ankistrodesmus
Carteria
Chlamydomonas
Chlorella
Closterium
Coelastrum
Cosmarium
Dictyosphaerium
Eudorina
Gloeocystis
Golenkinia
Micractinium
Oocystis
Pandorina
Pediastrum
Quadrigula
Scanedesmus
Sphaerocystis
Spirogyra
Staurastrum
Tetraedron
Tetraspora
Volvox
Cryptomonas
Chroomonas
Mallomonas
Pseudokephyrion
Synura
Uroglena
Dinobryon
Ceratium
Peridinium
Euglena
Trachelomonas

Cymbella Encyonema

0 50 100 150 200 250 300 350

/mL
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12:50 13:45 11:15 13:45

18.6 33.3 17.3 10.3

14.5 25.4 18.0 7.8

mg/l 1.6 1.5 1.3 1.1

mg/l - - - -

7.3 7.5 7.3 7.2

mg/l 10.4 8.4 9.7 11.8

mg/l 0.7 1.0 0.6 0.6

mg/l 0.66 0.36 0.42 0.50
mg/l 0.02 0.01 0.01 0.01

Anabaena
Aphanizomenon
Chroococcus
Lyngbya
Merismopedia
Microcystis
Oscillatoria 1 270

Phormidium
Synechococcus
Synechocystis
Achnanthes 1 2 100

Asterionella 50 3 2 1,200

Aulacoseira 6 39 80 1,500

Cyclotella 2 1 82 3,600

Fragilaria 1 2 51

Melosira 7 4 4 1,000

Navicula 1 1 5 39

Nitzschia 1 120

Skeletonema
Stephanodiscus 5 58 160 390

Synedra
Cyclostephanos
Cymbella 1 1 1 26

Diatoma
Gomphonema 1 1

Thalassiosira
Urosolenia
Ankistrodesmus 1 80

Carteria
Chlamydomonas 1 1

Chlorella
Closterium 110

Coelastrum
Cosmarium
Dictyosphaerium
Eudorina
Gloeocystis
Golenkinia
Micractinium
Oocystis
Pandorina
Pediastrum
Quadrigula
Scanedesmus 1 1 320

Sphaerocystis
Spirogyra
Staurastrum 4 1 53

Tetraedron
Tetraspora
Volvox
Cryptomonas 1 27

Chroomonas 1

Mallomonas 53

Pseudokephyrion 2 53

Synura
Uroglena
Dinobryon 1 1

Ceratium
Peridinium
Euglena
Trachelomonas

1

25 82 9 21

Cymbella Encyonema

( (TOC)

(

pH
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Anabaena
Aphanizomenon
Chroococcus
Lyngbya
Merismopedia
Microcystis
Oscillatoria
Phormidium
Synechococcus
Synechocystis
Achnanthes
Asterionella
Aulacoseira
Cyclotella
Fragilaria
Melosira
Navicula
Nitzschia
Skeletonema
Stephanodiscus
Synedra
Cyclostephanos
Cymbella 1
Diatoma
Gomphonema
Thalassiosira
Urosolenia
Ankistrodesmus
Carteria
Chlamydomonas
Chlorella
Closterium
Coelastrum
Cosmarium
Dictyosphaerium
Eudorina
Gloeocystis
Golenkinia
Micractinium
Oocystis
Pandorina
Pediastrum
Quadrigula
Scanedesmus
Sphaerocystis
Spirogyra
Staurastrum
Tetraedron
Tetraspora
Volvox
Cryptomonas
Chroomonas
Mallomonas
Pseudokephyrion
Synura
Uroglena
Dinobryon
Ceratium
Peridinium
Euglena
Trachelomonas

Cymbella Encyonema

0 50 100 150 200 250 300 350

/mL

1200

5 8 11 2

1500

3600

1000

390
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10:10 9:57 9:55 10:15

21.3 34.0 17.6 6.5

13.3 24.2 15.1 6.3

mg/l 0.5 0.7 0.6 0.6

mg/l 2.8 2.9 2.1 1.9

7.2 7.4 7.4 7.5

mg/l 10.8 8.6 10.2 12.5

mg/l 0.6 0.9 0.6 0.8

mg/l 0.28 0.10 0.16 0.39
mg/l 0.01

Anabaena
Aphanizomenon
Chroococcus
Lyngbya
Merismopedia 1

Microcystis
Oscillatoria
Phormidium
Synechococcus
Synechocystis
Achnanthes 28 11 44 1,900

Asterionella 24 1 36

Aulacoseira 36

Cyclotella 2 970

Fragilaria 8 30 8 560

Melosira 1 2 1 590

Navicula 6 6 8 230

Nitzschia 3 3 8 720

Skeletonema
Stephanodiscus 1 18

Synedra 12 15 6 72

Cyclostephanos 2

Cymbella 1 14 7 19 700

Diatoma
Gomphonema 2 5 3 54

Thalassiosira
Urosolenia 2

Ankistrodesmus
Carteria
Chlamydomonas 2 1

Chlorella
Closterium
Coelastrum
Cosmarium 1

Dictyosphaerium
Eudorina
Gloeocystis
Golenkinia
Micractinium
Oocystis
Pandorina
Pediastrum 4

Quadrigula
Scanedesmus 2

Sphaerocystis 4

Spirogyra
Staurastrum 1 1 1 27

Tetraedron
Tetraspora
Volvox
Cryptomonas 3 27

Chroomonas 4

Mallomonas 1

Pseudokephyrion 1

Synura
Uroglena
Dinobryon 6 53

Ceratium 1

Peridinium
Euglena
Trachelomonas

1 53

19 460 470 180

Cymbella Encyonema
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        6 20  9 18  12 17  3 12  

        9:00 9:00 9:00 9:50 

          16.2 17.3 4.8 6.6 

          0.9 5.6 1.5 4.0 

 10L 0 0 0 0 

          10L 0 0 0 0 

          MPN/100mL 41 13 49 23 

          /10mL 0 0 0 0 

 

       

         

        6 20  9 18  12 17  3 12  

        8:42 8:45 9:15 8:40 

          20.0 19.6 7.7 9.1 

          0.6 7.0 0.3 0.9 

 10L 0 0 0 0 

          10L 0 0 0 0 

          MPN/100mL 6.8 49 7.8 130 

          /10mL 0 0 0 1 �����



 

 

      

         

        6 20  9 18  12 17  3 12  

        9:40 9:20 9:30 13:20 

          20.0 19.9 8.0 9.1 

          1.8 7.9 1.2 2.1 

 10L 0 0 0 0 

          10L 0 0 0 0 

          MPN/100mL 12 33 0 0 

          /10mL 0 1 1 1 
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    30 10 31 3  

         30 11 20  

                               30 11 19   20  

                   30 11 26  

                               30 11 26   27  

                     30 11 12  

                               30 11 12   13  

 

  

     40  

 - - PCDDs  13   

 PCDFs  15   

 PCBs DL-PCBs  12   

 

  

    

      19 11   
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TEQ  

 

1pg-TEQ/L ( ) 

 
 

 

0.0028pg-TEQ/L 

0.00070pg-TEQ/L 

  357  

1,429  

 
 

 

0.0049pg-TEQ/L 

0.00073pg-TEQ/L 

  204  

1,370  

  
 

 

0.0021pg-TEQ/L 

0.00086pg-TEQ/L 

  467  

1,163  

TEQ    

2,3,7,8- - -

 

TEQ 

1 2 TEF   

pg-TEQ/L    : 1 (TEQ) 1 1g(pg)  

 

  

             

   

   

            

    11 20  11 19  11 26  11 12  

    9:00 11:50 11:30 11:30 10:15 10:15 

( , )     

     10.5 10.7 11.8 11.7 13.3 13.3 

     0.9 0.1  1.2 0.1  1.4 0.1  

(mg/L) 2  1   1  

   7.4 7.3 7.5 7.3 7.3 7.3 

(mg/L)  0.50  0.45  0.55 

 
 

  
   

(1) 0.00070 0.00086pg-TEQ/L
 

        
(2) 0.0021 0.0049pg-TEQ/L  

   
(3) 

 
 

(4)  
 
 �����



 
 

   

 TEQ pg-TEQ/L  

 30  12 29  

     

 
 0.0028 0.030 0.0017 0.012 

 0.00070 0.0033 0.00059 0.0016 

 
 0.0049 0.029 0.0015 0.0090 

 0.00073 0.0053 0.00060 0.0017 

 
 0.0021 0.028 0.0019 0.014 

 0.00086 0.0061 0.00091 0.0023 
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1)

 

 

  

  

0.025mg/L 3.2mg/L pH 7.9 0.1 )

1 PAC 50mg/L

ICP-MS  
 

  

( )  

0.66mm 1.4 1.5mg/g

 

 

0.2 2.0g 3 0.2mg/L 40mL pH 7.0

8.0 2 0.45 m

ICP-MS  

 

1 40g 2.0mg/L 30mL pH 7.0

0mg/L 10mg/L 2 0.45 m

 
 

( )  

 18mm 300mm 2.0mg/L

13mg/L pH7.0 1.0mg/L 6.3mg/L pH7.0 7mL/min

100m/  

 

  

  

( )  

1

88 0.1

16

 
 

( )  

0.1 3% 1 9%

0.025 0.021 16%

0.025 0.003 88%

3.2 3.1 3%

3.2 2.9 9%
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( )  

(A)

0.004 0.14mg/L

0.003 0.009mg/g-Mn pH8.0 pH7.0

 
 

( )  

(B)

0.3 1.7mg/L

0.001 0.012mg/g-Mn  

10mg/L

0.001 0.017mg/g-Mn

 
 

( )  

 

0.01mg/L

( ) 0.01mg/L 0.005mg/g-Mn

4  

 

2.0mg/L

( ) 2.0mg/L 0.013mg/g-Mn

10mg/L 0.026mg/g-Mn

1.3 10mg/L 2.5

 
 

  

 

 

2.0mg/L 13mg/L pH7.0 45

1.5 2.5

( ) b)  

 1.0mg/L 6.3mg/L pH7.0

45 5  

 

  

90%

0.01mg/L

4  
 

10% 1.0 2.0mg/L

 
 

 1) (2012).  p366-367 

y = 0.0073x - 0.001

y = 0.0128x - 1E-05
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g-
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Ca 0mg/L
Ca 10mg/L

y = 0.0016ln(x) + 0.0123

y = 0.0014ln(x) + 0.0104

0.000
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