
 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

  

 

 

 

  

☿fi♃כ 

 

 



 

   

 

 

 

 ┘ ─▬○fiⱣꜝfi☻─ ≤ ΝΝ  

 

 

 ΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝ  

 

 

 ΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝ  

 

 

 ⌐⅔↑╢ ΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝ  

 

 

 ─ ┘ ─ ΝΝΝΝΝΝΝΝΝΝΝΝ  

 

 

 ─ ΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝΝ  
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 ┘ ─▬○fiⱣꜝfi☻─ ≤  

 

  

│ ≤⇔≡ ╠╣≡⅔╡⁸ 7 ⌐│pH │5.1≢№∫√⅜⁸ │ 6.8╕

≢ ⇔ ⌐ ⅜ ∂≡™╢⁹↓─pH ─ │⁸ ╛ ⌐ ∆╢ ─▬○

fi─ ┘ ⅜ ⇔≡™╢↓≤⅜ ≢№╢≤ ⅎ╠╣≡™╢⁹ 

↓─√╘⁸ ┘ ⌐ ∆╢ ─▬○fi ╩ ⌐ ∆╢↓≤╩

≤⇔≡ 13 ⅛╠ ⇔≡ ╩ ⇔≡™╢⁹ 

 

  

┘ ⌐≈™≡ ▬○fi ─ ⅛╠ ╩ ⇔⁸ ─ ─pH ≤

─ ⌐≈™≡ ⇔√⁹ 

 

  

╩ 1⌐ ∆⁹ 

 ŋ ( )      1  

  (4  ⁸-10 ⁸-50 ┘-90 )  

 o ( )  1  

 ɔ ( )     1  

 ᴖ ( )  1  

 ᴗ ( )      1  

 p ( )     1  

 t ( )        1  

 

 

 

⌂⅔⁸ ( )│ ≤⇔≡ ─ ─ ╩ ↑⌂™ ⌐ ╩ ∫√⁹ 

 

  

3- (1) ─ 4 13 ⁸6 22 ⁸8 25 ⁸10 12  

3- (2) (7) ─ 4 25 ⁸6 17 ⁸8 19 ⁸10 25 ⁸12 16 ⁸2 15  

 

  

(1)   

(2)  Fe Mn Al Zn  

(3)  Na+ K+ Ca2+ Mg2+ NH4
+  

(4)  F- Cl- SO4
2- NO3

- NO2
-  

(5)  pH EC DO T-P PO4-P T-N TOC (chl-a ) 

Fe Mn Al Zn T-P GF/C  

 

  

(1)  pH ▬○fi  

(2)  EC  

(3)  DO⁸ ⁸▪ꜟ◌ꜞ  

(4)  T-P⁸PO4-P⁸T-N  

1  
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2  

(5)  Fe⁸Mn⁸Al⁸Zn ICP/AES  

(6)  Na+⁸K+⁸Ca2+⁸Mg2+⁸NH4
+⁸F-⁸Cl-⁸SO4

2-⁸NO3
-⁸NO2

- ▬○fi◒꜡ⱴ♩◓ꜝⱨ  

(7)  TOC -  

(8)   chl -a ▪☿♩fi ⌐╟╢  

 

 ┘  

28 ─ ╩ 1-1 ┘1-2⌐⁸ ╩ 

2 ┘ 3⌐ ∆⁹ 

(1)  ⌐≈™≡ 

□             

( )   

─ ╩ 2⌐ ∆⁹ 

4 ─ │ ≢╒╓ ≢⁸6 ⌐│ ⅜  

↕╣≈≈№╡⁸8 ⌐│ 10 20 ⌐ ⅜  

↕╣⁸10 ⌐│ ⅜ 20 30 ⌐ ⅜╡⁸ ≤ 

─ ╩ ⇔√⁹ 

─ │8 ─ ≢24.5 ϴ≢№∫√⁹ 

 

 

 

( )  pH 

pH ─ ╩ 3⌐ ∆⁹pH ─ │⁸8

─ 10 ⌐⅔↑╢7.08≢⁸ │10 ─ 90

⌐⅔↑╢6.52≢№∫√⁹ 

↔≤⌐pH ─ ╩╖╢≤⁸ │6.80 

7.05⁸ 10 │6.80 7.08⁸ 50 │6.77 6.84⁸

90 │6.52 6.77─ ≢ ⇔≡™√⁹ 

pH ─ ╩ ⌐≈™≡╖╢≤⁸

─ 4 │ pH ─ ⅜ ≢╒╓ ≢№╡⁸

─ 8 │ ─ ( ⁸10m)

≢pH ⅜ ↄ⁸ (50m⁸90m)≢│ ↄ ⅜ ╠╣

√⁹ 

↓╣│ ≤ ∂ ≢№∫√⁹ 

 

 

( )  T-N⁸T-P 

T-N─ ╩ 4⌐⁸NO3-N⁸NO2-N ┘NH4-N

⇔√ ─ ─ ╩ 5⌐ ∆⁹NO3
-⁸NO2

-

┘ NH4
+ ⅜ 0.01 mg/L ─ │

0mg/L≤⇔≡ ╩ ⇔√⁹ 

T-N─ │10 50 ─0.24 mg/L≢№╡⁸ 

│8 ─0.13 mg/L≢№∫√⁹  

─6 ╕≢│4 ≤╙╒╓ ∂ ≢№∫√⅜⁸  

─8 ┘10 │ ─ (50m⁸

90m)≢ ⅜ ↄ⁸ ( ⁸10m)≢ ↄ⌂╡ ⅜  

╠╣√⁹ 

3 pH─  

4 T-N─  
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NO3-N⁸NO2-N ┘NH 4-N─ ╙

⌐ ─ ≢ ⅜ ╠╣√⁹ 

⁸10m │8 ╕≢│ ₁⌐  

⅜ ⇔⁸10 ⌐⌂∫≡╛╛ ⇔√⁹  

50m⁸90m │ ≤ ⌐4 ⅛╠10 ╕≢ 

╒╓ ∞∫√⁹ 

T-P│ ≥♃כ♦─ ∂ↄ⁸∆═≡─ ⁸ 

≢0.003mg/L ≢№∫√⁹ 

 

 

 

( )  ▬○fi  

▬○fi(Ca2+⁸Mg2+⁸K+⁸NH 4+⁸Na+) ┘ ▬○fi(SO42-⁸NO3-⁸NO2- Cl-⁸F-) ─

╩ 

6⁸ 7⌐ ∆⁹ ▬○fi ┘ ▬○fi─ ─ │⌂ↄ⁸ ─ ╙╖╠╣⌂

⅛∫√⁹ 

 

 

 

 

 

( )  DO

DO ─ ╩ 8⌐ ∆⁹ ⅜

╙ ↄ⌂∫√─│6 ─104%≢№╡⁸ ╙

ↄ⌂∫√─│8 90 ─81%≢№∫√⁹ 

╩╖╢≤⁸ ─ 4 │

╒╓ ∂ ≢№∫√⅜⁸ ─ 8

┘ 10 ⌐│⁸ ( ⁸10m)≢│DO

⅜ ™ 97 100% ╩ ⇔≡™╢⅜⁸

(50m⁸90m)≢│ ₁⌐ ™ 81 92% ≤⌂

╡ ⅜ ╠╣√⁹ 

↓╣│ ≤ ─ ≢№∫√⁹ 

 

 

0.00

0.05

0.10

0.15

0.20

0.25

4  6  8  10  

N
O

3
-N

+
N

O
2
-N

+
N

H
4
-N

(m
g

/L
) 

 10m

50m 90m

6 ▬○fi ─  7 ▬○fi ─  

8 DO ─  

5 NO3-N⁸NO2-N ┘NH4-N─ 

─  
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( ) Fe⁸Mn⁸Al⁸Zn  

─ T- ⅛╠ D-

╩ ™√ ╩ S- ≤⇔≡⁸Fe⁸

Al ┘Mn ∕╣∙╣─ ≤ ─

╩ 9 11 ⌐ ∆⁹⌂⅔⁸

⅜ 0.01 mg/L

─ │0 mg/L≤⇔≡ ╩ ⇔√⁹

╕√⁸ ⅜ 0.01 mg/L ─ │ 0 

mg/L≤⇔≡ ╩ ⇔√⁹ 

Fe │ ≢─╖ ∆╢ ≤⌂╡⁸

│ 0.01 mg/L ⅛╠ 0.02mg/L ─

∞∫√⁹ 9  

Mn │⁸4 │ ⁸10 ┘ 50 ≢

⁸90 │ ≤⇔≡ ↕╣⁸10

│ 50 ⅜ ⁸90 ⅜ ≢ ↕╣

√⁹6 ≤ 8 │ ≢ ↕╣⌂⅛∫√⁹

╕√⁸ 90 ⌐⅔™≡⁸ 19

10 ⌐ 0.08 0.31mg/L ≤ ™ ╩

∆ ⅜ ™≡™√⅜⁸ │∕─ ⅜

╠╣⌂⅛∫√⁹ 10  

Al │⁸0.01mg/L ⅛╠ 0.04mg/L ─

≢ ⇔≡⅔╡⁸ ≤ ─

≢ ↕╣√⁹ 11  

Zn │⁸ ≢─╖ ↕╣⁸4 │

⁸8 │ ≤ ≢ ↕╣√⁹

10 ─ ≢│™∏╣─ ╙ ↕

╣⌂⅛∫√⁹ 

  

 

 

 

( ) TOC 

TOC ─ ╩ 12⌐ ∆⁹ 

╙ ™ │ 10 ─ 10 ≢ 0.77mg/L

≢№╡⁸ ╙ ™ │ 6 ─ 50 ┘

90 ≢ 0.49mg/L ≢№∫√⁹ 

╩╖╢≤⁸ ─ 4

│ ╒╓ ∂ ≢№∫√⅜⁸6 ⅛╠ 10

⌐⅛↑≡ ┘ 10 ─ ⅜ ⇔√⁹

50 ┘ 90 │ 4 ⅛╠ 6 ⌐

⇔∕─ ⇔≡™√⁹ 
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9 Fe ─  

 

0.3
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0.5

0.6

0.7

0.8

4 6 8 10

T
O

C
(m

g
/L

)

10m
50m 90m

12 TOC─  

10 Mn─  

11 Al ─  
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▬  

( )  pH ( 28 ) 

pH ─ ─ ╩ 13⌐ ∆ 1 ⁹ 7 ╕≢│ 5.0 5.1─

⌐№╡⁸ 8 ⁸ ₁ ⇔√⅜⁸ 21 │ 6.8 ─ ≢╒

╓ ┌™≤⌂∫≡™╢⁹ 28 ─ pH ─ │ 6.88≢№∫√⁹ 

 

 

 

1:₈ ₉≤│⁸ ⌐ ≠ↄ ⁸

-10m⁸-20m⁸-50m─ 4 ─ ╩ ⇔⁸₈ ☿fi♃כ ☿fi♃כ

3 ₉│ 3 ⁸-10m⁸-50m ─ ╩ ∆⁹ 

       

( )  ▬○fi  ( 54 56 ⁸ 13 28 ) 

54 ⅛╠ 56 ⌐ ⅜ ∫√ ⁸ 13 ⅛╠ 28 ⌐

☿fi♃כ⅜ ∫√ ─▬○fi ─ ╩ 14⌐ ∆⁹ 13 ⅛╠ 28

─▬○fi ─ │⁸ 54 ⅛╠ 56 ≤ ∆╢≤ ⇔≡™√⁹

╕√⁸ 18 ╕≢│ ⁸ 19 ⅛╠│ ┌™ ⇔ↄ│ ≤⌂∫≡™√

⅜⁸ 27 ⌐│ ⇔⁸ 28 │ 27 ≤╒╓ ∂ ≢№∫√⁹ 

▬○fi─ │⁸ ⅝™ ⌐ Ca2+⁸Na+⁸Mg2+⁸K+⁸Al3+─ ≢⁸ 13 ⅛

╠ ⌐ ⌂ │ ╘╠╣≡™⌂™⅜⁸ 54 ⅛╠ 56 ≤

∆╢≤⁸Al 3+─ ─ ⅜ ⅝™⁹ 

▬○fi─ │⁸ ™ ⌐ SO42-⁸Cl -≢⁸↓─ 2 ≢ ─ 90%╩ ╘⁸ ™

≢ HCO3-⁸NO3-─ ≢№∫√⁹SO42-│ 13 ⅛╠ 18 ╕≢ ⅜

⅝⁸∕─ 22 ╕≢ ┌™⁸∕─ ⌐ ∂≡™√⅜⁸ 27 ⌐│

18 ─ ╕≢ ⇔⁸ 28 │ ┌™∞∫√⁹ ⁸Cl -│ 18

⅜ ™≡™√⅜⁸ 26 ⅛╠ ┌™≤⌂∫≡™╢⁹ 
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15 pH ┘▪ꜟ◌ꜞ ─ 3  

 

 

─pH ┘▪ꜟ◌ꜞ ─ ╩ 15⌐ ∆⁹ 28 ─▪ꜟ◌ꜞ │4.25

4.88 mgCaCO3/L ≢№∫√⁹ ⌐│ ╛⅛⌂ ≤⌂∫≡™╢⁹ 27 ─ 8

┘10 ⌐ ⌐ ⇔√⅜⁸ 28 │ ⅜ ↕⅛∫√⁹ 
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14 ▬○fi ─ 3  
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( )  TOC 19 28  

TOC │ 19 ⅛╠ ≤⇔

√⁹TOC ─ ⁸ 10 ⁸50 ⁸90

┘ ─ ─ ╩ 16

⌐ ∆⁹ 

│⁸ ( ⁸10m)─ ⅜

(50m⁸90m)╟╡ ⅛∫√⁹╕√

─ │ 25 ╕≢│

╩ ⇔⁸∕╣ │ ┌™≢ ⇔≡™√

⅜⁸ 28 │ ⇔≡™√⁹ 

 

 

( )  T-N 14 28  

4 ⁸50 ⁸10 ⁸50 ─ │⁸T-N│┌╠≈⅝⅜ ⅝⅛∫√⅜⁸NO -N⁸NO2-N⁸

NH 4-N─ │4 ⁸10 ⌐ ∆╢ ╩ ⇔√⁹ 17  

 

 

 

17 T-N ┘N03-N⁸NH4-N─  
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2) ⌐≈™≡ 

─ ╩ 3-1 ┘3-2⌐ ∆⁹ ─ │⁸

─ ╩ ↑╢ ─ ⅜ ≤ ⇔√ ⁸ ה ⱡ ─ ╩ ↑╢

┼ ⇔≡™╢⁹ ⁸ ⁸ ⅜ ⇔√  ᴗ │⁸↕╠⌐ ≢

╩ ≤∆╢ ≤ ∆╢⁹ ≢ ⇔√ ─℮∟  o

⁸  ɔ ⁸  ᴖ ╩ ─ ─₈

₉≤ ↑⁸  ᴗ ⁸  p ⁸  t ╩₈

₉≤⇔≡ ╩ ∆⁹ 

↔≤─ ╩ 18⌐ ∆⁹ 

 

 

 

 

 

 

─ ┘∕╣∙╣─ ⌐⅔↑╢pH⁸ ⁸▪ꜟ◌ꜞ ⁸

─ ╩ 19⌐ ∆⁹ 

 28 │⁸8 ─ ⅜ ⅛∫√⁹o  ≢│ ─ ⅜⁸

 ᴗ ≢│ ─ ⅜ 18 ⅛╠ 27 ╕≢─

─ ╩ ∫√⁹ ─ ⌐≈™≡│⁸∆═≡─ ─ ⅜ 27 ╕≢─ ─

≤ ─ ≢№∫√⁹ 

  

18 ─ ─  
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□  

( )  

⌐⅔↑╢ D- ─ Fe⁸Al ┘Mn─∕╣∙╣─ ─ ⌐≈

™≡⁸╕√ T- ⅛╠ ╩ ™√ ╩ S- ≤⇔≡ ⇔√ ┘ ─

⌐≈™≡ 20⁸ 21 ┘ 22⌐ ∆⁹⌂⅔⁸ ⅜ 0.01 mg/L

─ │0 mg/L≤⇔≡ ╩ ⇔√⁹╕√⁸ ⅜0.01 mg/L ─ │0 mg/L≤⇔≡

╩ ⇔√⁹ 

Fe⌐≈™≡⁸ ╩ ⇔≡╖╢≤⁸ ┘  ᴗ │ ─

⅜ ↄ⁸ ≤─ ─  t ≢│ ─ ⅜ ⇔≡™╢⁹↓╣│

≤ ─ ≢№╡⁸ ≤ ─ ⌐╟╢pH─ ⌐ ™⁸Fe ─ ▬○fi─ ⅜

⇔√√╘≤ ⅎ╠╣╢⁹ 

Mn ┘Al ⌐≈™≡⁸ ┘  ᴗ │8 ╩ ™≡ ⌐ ╘╢

─ ⅜ ⅛∫√⁹ 

╩ ≤∆╢  p ≢│⁸ ╟╡│ ─ ⅜ ™

≢№∫√⅜⁸ │ ↕ↄ ⌂ │╖╠╣⌂⅛∫√⁹ 

≢№╢  t ≢│⁸ ─ ⅝™ ─ ╩ ↑⁸ᴗ  

≤ ⌐8 ╩ ™≡ ≤⇔≡ ∆╢ ⅜ ⅛∫√⁹8 ⌐ ⅜ ™─│⁸ ⌐ 

⅜ ↄ⁸ ⅜ ∫≡™√↓≤⅜ ≤ ⅎ╠╣╢⁹ 

Zn⌐≈™≡│⁸∆═≡─ ⌐⅔™≡1 ╩ ∂≡ ⅜ ↕ↄ⁸ ⌂

│╖╠╣⌂⅛∫√⁹ 

 

19 ─  
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( )  ⁸▪ꜟ◌ꜞ   

─ ⁸ ┘▪ꜟ◌ꜞ ─ ╩ 23⌐ ∆⁹ 

─ ⌐ ╘╢ │⁸o  ⁸ɔ  

│ 78 87%≤ ⅛∫√⁹  ᴗ │ 62 83 ⁸  t

│ 14 58%≢№╡ ⌐⌂╢⌐≈╣≡ ™ ≤⌂∫√⁹ ─ ™8 │ ≢

╘─ ≢№∫√⅜⁸ ⌐╟╢ │⌂⅛∫√⁹ 

 p ─▪ꜟ◌ꜞ │ 43 67gCaCO3/s≢№∫√⁹ ⌐╟╢

│⌂ↄ ─ ⌐ ∫√ ⅜╖╠╣√ │⁸ ≤ ∂≢№∫√⁹ 

20 Fe ─  

 

 

 

21 Mn ─  

 

22 Al ─  
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25 ─ ▬○fi ┘ ▬○fi

─  

 

 

 

 

 ( ) ▬○fi  

3 ⌐⅔↑╢Cl- ┘SO42-

─ ╩ 24⌐ ∆⁹ 

3 ≤╙ 1 ╩ ∂≡ SO42- ⅜

Cl- ╟╡ ⅝ↄ⁸SO42- ≤Cl-

─ │ ≢№╡⁸ ╩ ™≡

⌐ ∂≡ ⅜╖╠╣√⁹ 

⌐⅔↑╢ ▬○fi ┘ ▬○ 

─ ╩ 25⌐ ∆⁹ 

▬○fi ─ │1 ╩ ∂ 

≡ SO42- ┘ Cl- ─ ⅜

▬○fi ─ ─ 98% ╩

╘≡™√⁹ 

╕√ ≤ ⌐ ⌐ ∂√

│ ╠╣√⅜⁸▬○fi ─ ⌐

│ ╠╣⌂⅛∫√⁹ 

▬○fi ⌐≈™≡│⁸Na+ ┘

Ca2+ ─ ⅜ ▬○fi ─

⌐ ⇔≡⁸ᴗ  ≢ 78 ⁸

 p ≢ 82 ⁸t

 ≢ 79 ╩ ╘≡™√⁹ 

╕√⁸ ▬○fi ≤ ⌐ ⌐ ∂

√ ⅜ ╠╣√⁹ 

 p ≢│Na+⅜ 40

44 ┘Ca2+│ 38 42%≤╒╓ ∂

∞∫√⅜⁸ᴗ  │Ca2+⅜ 50%⁸

Na+⅜ 28%≤Ca2 ─ ⅜ ⅛∫√⁹↓─2

─ᵗ  │Ca2+⅜

43 47%⁸Na+⅜ 32 36%≢⁸Ca2+─

⅜ ⅛∫√⁹ 
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26 D-P ┘S-P ─  

( )  T-P D-P⁸S-P  

⌐⅔↑╢ D-P ─∕╣∙╣─

─ ⌐≈™≡⁸╕√T-P⅛╠D-P

╩ ™√ ╩ S-P ≤⇔≡ ⇔√

┘ ─ ⌐≈™≡ 26⌐ ∆⁹ 

⌂⅔⁸D-P ⅜ 0.01mg/L

─ │0mg/L ≤⇔≡S-P╩ ⇔√⁹ 

T-P⌐≈™≡│⁸ ─ ≤ ⌐ ⌐

∂√ ⅜╖╠╣√⁹╕√⁸ ≢№

╢  t ≢│ S-P─╖≢№∫

√⁹↓─ │⁸ ≤ ≢№╡⁸

─ ≤ ─ ⅜ ⇔pH⅜

∆╢↓≤≢ ⇔√Fe ─

▬○fi⌐ D-P ⅜ ⇔ ⱨ꜡♇◒

⌐⌂∫√√╘≤ ⅎ╠╣╢⁹ 

 

▬ 16 28  

≢№╢  o ⁸  ɔ ⁸  ᴖ

⁸  ᴗ ┘  t ⌐≈™≡⁸ D- ─Fe ⁸

D- ─Al ⁸SO42- ⁸ ┘ ─ ─ ╩ ⇔

√⁹ ╕√⁸ ▪ꜟ◌ꜞ ≢№╢  p ⌐≈™≡│D-Fe ⁸D-Al

⁸SO42- ⁸▪ꜟ◌ꜞ ┘ ─ ─ ╩ ⇔√⁹⌂⅔⁸∕╣

∙╣─ │ ≢ ⇔≡™╢⁹ 

 o ─ ╩ 27⌐ ∆⁹Fe ┘Al ─ │ ╙ ⅛∫√

18 ⌐ ← ™ ≢№╡⁸ 25 ⅛╠ ⅜ ™≡™╢⁹╕√⁸SO42-

│ 23 ⅛╠ ≢№╡⁸ 28 │↓╣╕≢≢ ≢№∫√⁹ 

 ɔ ─ ╩ 28⌐ ∆⁹ 28 │3 ≤╙⌐ 27

╟╡ ⇔≡⁸ ─ ⌐ ™ ≢№∫√⁹ 

 ᴖ ─ ╩ 29⌐ ∆⁹ │ 27 ╟╡ ⇔≡™√⅜⁸

D-Fe ┘D-Al ⁸SO42- ⁸ ─™∏╣╙ 27 ⅛╠

⇔≡⅔╡⁸ 26 ⌐№╢⁹ 

─ ⁸ ┘ ⅜ ⇔√ ─ ≢№╢  ᴗ ( )─ ╩

30⌐ ∆⁹ 27 ≤ ⌐⁸ ≡─ ⅜ ⌐№╡⁸ │↓╣╕≢≢

╙ ™ ≢№∫√⁹ 

 p ─ ╩ 31⌐ ∆⁹ ≡─ ≢ 27 ≤ ⇔≡

⇔≡™√⁹ ≤│ ─ ≢№╢  p │⁸ ─ ≤ ⇔≡ SO42-

⅜ ↕™≤ ⌐ ╙ ⌂ↄ⁸ 22 ⅛╠│╒╓ ┌™ ⌐№╢⁹╕√⁸▪ꜟ◌

ꜞ ╙ ┌™ ⌐№╢⁹ 

≢№╢  t ─ ╩ 32⌐ ∆⁹D-Al ⁸SO42-

┘ │ 27 ⌐ ═ ⇔⁸D-Fe │╦∏⅛⌐ ⇔√⁹ 
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27 ᵒ ( )─ ┘ ─  

29 ᵔ ( )─ ┘ ─  

 

28 ᵓ ( )─ ┘ ─  
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31 ᵖ ( )─ ┘▪ꜟ◌ꜞ ┘ ─  

32 ᵗ ( )─ ┘▪ꜟ◌ꜞ ┘ ─  

 

 

30 ᵕ ( )─ ┘ ─  
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 ╕≤╘ 

─  

28 ─pH─3 │6.88≢№╡⁸ 21 ≤ ┌™ ⌐№∫√⁹

pH │ ≤ ∂ↄ │ ─ ≢ ⅜ ⌂╡⁸ ⅜ ↄ⌂∫≡™√⁹

╙ ™─⅜ 10 ⁸∕─ ⅜ ⁸∕─ ⅜50 ⁸ ⅜90 ≤ ≤ ∂ ≢№∫√⁹ 

DO ⁸T-N⁸TOC⁸NO3-N,NO 2-N ┘NH 4-N─ │⁸ ≤ ⌐

─8 ≤10 ⌐│ ─ ≢ ⅜ ⌂╢ ⌐⌂∫√⁹ ╩╖╢≤

NO3-N,NO 2-N ┘NH 4-N─ │╦∏⅛⌐ ─ ⌐№╢⁹ 

▬○fi │⁸ 19 ⅜ ™≡™√⅜⁸ 27 ⌐ 20

─ ╕≢ ⇔⁸ 28 │ 27 ≤╒╓ ∂ ≢№∫√⁹▪ꜟ◌ꜞ │

╛⅛⌂ ≤⌂∫≡™╢⁹ 

▬○fi ≤ ▬○fi │⁸ ≤ ⌐ ⌐⅔™≡╒╓ ─ ≢№╡⁸

│╖╠╣⌂⅛∫√⁹ │⁸0.01mg/L 0.04mg/L ─ ™ ─ ≢№∫√⁹Fe│

─╖⅜ ↕╣√⅜⁸Mn ≤Al │ ╙ ↕╣√⁹╕√10 ⌐⌂╢≤90 ≢

ↄ⌂╢ ⅜ ™≡™√⅜ 28 ⌐∕─ │ ╠╣⌂⅛∫√⁹Zn│ ≢ ↕╣√

│ ↕╣⌂⅛∫√⁹ 

 

─  

─ ╩╖╢≤⁸™∏╣─ ╙Mn ┘Al │  p ≢│

─ ⅜ ⅛∫√⁹  ᴗ ╕≢─ ≢│ ─ ⅜ ↄ⁸↓╣╠─

─ ─  t ≢│ ─ ™  ᴗ ─ ╩ ↑ ─

⅜ ⅛∫√⁹ 

Fe│⁸Mn ≤ ⌐  ᴗ ╕≢│ ─ ⅜ ↄ⁸p  

≢│ ─ ⅜ ⅛∫√⅜⁸  t ≢│Mn ≤ ™⁸  p

≤ ⌐ ─ ⅜ ⅛∫√⁹↓╣│⁸ ≤ ≢№╡⁸ ─ ≤

≢№╢ ⅜ ⇔pH⅜ ∆╢↓≤≢ ⇔√Fe ─ ▬○fi⌐╡╪⅜ ⇔

ⱨ꜡♇◒ ⌐⌂∫√√╘≢№╢⁹ 

▬○fi │⁸ ≤ ⌐⁸ ▬○fi⌐≈™≡│SO42- ┘Cl- ⅜

ↄ⁸ ▬○fi⌐≈™≡│Ca2+ ┘Na+─ ⅜ ⅛∫√⁹ │№╕╡⌂ↄ⁸ ⌐

∂√ ⅜ ╠╣√⁹ 

T-P│⁸Fe≤ ⌐  ᴗ ≢│ ⁸ᵖ ≢│ ─

⅜ ↄ⁸↓─2 ─ ─  t │ ≡ ≢ ∆╢ ≤⌂∫√⁹↓

╣│⁸2 ─ ⁸pH ─ ⌐╟╡ ⇔√Fe⌐╡╪⅜ ⇔ ⌐⌂∫√√╘≤

ⅎ╠╣≡™╢⁹ 

─D-Fe ⁸D-Al ⁸SO42- ⁸ ⌐≈™≡│⁸  o

≢│ ⌐№╡⁸∕─ ─ ⌐≈™≡│ ⌐╟╡ ⌐ ™⅜№∫√⁹
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H28.4.13 H28.6.22 H28.8.25 H28.10.12
0.5 0.5 0.5 0.5

9:30 9:34 8:53 9:08

10.3 19.1 25.6 14.0
5.7 19.6 24.5 20.5

10.6 18.0 12.5
9 4 9 6

H28.4.25 H28.6.17 H28.9.5 H28.10.25 H28.12.16 H28.2.15
10:00 9:53 12:47 9:35 9:45 10:07

14.5 17.6 24.9 9.5 -1.2 2.7
16.0 12.8 20.1 10.5 6.2 5.3
>100 >100 98 >100 >100 >100

H28.4.25 H28.6.17 H28.8.18 H28.10.25 H28.12.16 H28.2.15
10:35 10:20 10:01 10:05 10:18 10:50

16.9 17.8 24.1 9.5 0.4 0.0
14.5 11.5 20.5 9.3 4.5 3.7
>100 >100 71 >100 >100 >100

H28.4.25 H28.6.17 H28.8.18 H28.10.25 H28.12.16 H28.2.15
11:03 10:48 10:40 10:32 10:45 11:25

20.2 18.5 22.0 10.9 2.1 -0.2
16.4 14.6 20.5 10.0 5.3 5.8
>100 >100 97.5 >100 >100 >100
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H28.4.25 H28.6.17 H28.8.18 H28.10.25 H28.12.16 H28.2.15
11:32 11:23 11:13 11:27 11:20 12:00

22.9 19.2 21.5 16.1 6.3 4.5
16.5 16.5 21.0 10.9 4.3 4.8
>100 >100 >100 >100 >100

H28.4.25 H28.6.17 H28.8.18 H28.10.25 H28.12.16 H28.2.15
12:03 11:46 11:43 11:52 11:45 12:25

16.5 20.5 22.6 14.2 2.2 0.8
16.5 19.1 25.5 12.5 4.0 3.5

>100 >100 >100 >100

H28.4.25 H28.6.17 H28.8.18 H28.10.25 H28.12.16 H28.2.15
8:51 8:40 8:37 8:36 8:32 8:43

14.0 20.0 24.0 13.0 -0.5 1.9
13.3 14.8 23.2 9.2 2.6 1.8

72 >100 93
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4/13 6/22 8/25 10/12 4/13 6/22 8/25 10/12 4/13 6/22 8/25 10/12 4/13 6/22 8/25 10/12

pH 6.80 6.82 7.05 6.87 6.80 6.87 7.08 7.01 6.81 6.78 6.84 6.77 6.77 6.67 6.63 6.52

EC ɛS/cm 118 122 120 111 118 117 119 115 118 117 119 119 119 116 121 114

T-P mg/L <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

Na mg/L 7.61 7.66 7.62 7.43 7.58 7.62 7.63 7.49 7.63 7.59 7.68 7.63 7.64 7.57 7.63 7.62

NH4 mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 0.01 0.01 0.03 0.01 <0.01 0.01 0.03 <0.01

K mg/L 1.69 1.74 1.73 1.70 1.69 1.73 1.73 1.71 1.70 1.71 1.70 1.70 1.68 1.71 1.71 1.71

Mg mg/L 2.21 2.25 2.23 2.19 2.21 2.24 2.23 2.20 2.22 2.23 2.24 2.23 2.22 2.22 2.22 2.23

Ca mg/L 8.37 8.49 8.40 8.31 8.35 8.46 8.40 8.26 8.37 8.39 8.45 8.43 8.34 8.38 8.40 8.42

mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

Mn mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 0.01 <0.01 <0.01 <0.01

Al mg/L 0.01 0.01 <0.01 0.01 <0.01 <0.01 <0.01 0.03 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01

Zn mg/L <0.01 <0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

F mg/L 0.13 0.14 0.14 0.13 0.13 0.14 0.14 0.13 0.14 0.14 0.14 0.13 0.13 0.14 0.14 0.14

Cl mg/L 10.63 11.13 10.64 10.09 10.54 10.69 10.54 10.01 10.57 11.37 10.56 10.26 10.52 10.53 10.54 10.24

NO2 mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

NO3 mg/L 0.83 0.72 0.44 0.55 0.80 0.73 0.44 0.48 0.83 0.81 0.79 0.79 0.81 0.82 0.79 0.91

SO4 mg/L 27.91 28.56 28.45 28.21 27.88 28.33 28.47 28.20 27.86 27.85 27.89 27.85 27.80 27.81 27.70 27.68

mgCaCO3/L 4.62 4.56 4.39 4.54 4.46 4.52 4.25 4.63 4.58 4.45 4.58 4.88 4.60 4.48 4.86 4.85

ɛg/L 0.6 1.1 0.6 0.8 - - - - - - - - - - - -

DO mg/L 12.1 9.3 8.1 8.9 12.3 9.9 8.2 9.1 11.9 11.0 10.7 10.7 12.1 10.7 9.7 9.8

4/13 6/22 8/25 10/12 4/13 6/22 8/25 10/12 4/13 6/22 8/25 10/12 4/13 6/22 8/25 10/12

T-N mg/L 0.17 0.20 0.13 0.16 0.17 0.23 0.14 0.16 0.16 0.23 0.20 0.24 0.17 0.23 0.21 0.23

T-P mg/L <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

mg/L 0.01 <0.01 <0.01 0.01 0.01 0.01 0.02 0.01 0.01 <0.01 0.01 0.01 0.02 0.01 0.01 <0.01

Mn mg/L 0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 <0.01 0.01 <0.01 <0.01 0.01 0.01 <0.01 <0.01 0.01

Al mg/L 0.01 0.02 <0.01 0.03 0.01 0.03 0.03 0.04 0.01 <0.01 0.01 0.06 0.02 0.02 <0.01 0.01

Zn mg/L 0.01 <0.01 0.03 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

TOC mg/L 0.58 0.59 0.71 0.71 0.62 0.60 0.73 0.77 0.59 0.49 0.52 0.75 0.58 0.49 0.53 0.56
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4/25 6/17 9/5 10/25 12/16 2/15 4/25 6/17 8/19 10/25 12/16 2/15 4/25 6/17 8/19 10/25 12/16 2/15

pH 2.44 2.24 2.29 2.34 2.26 2.25 2.86 2.38 2.74 2.55 2.47 2.38 3.53 3.68 3.75 3.49 3.26 3.03

EC ɛS/cm 3340 3460 3770 3430 3400 3270 1280 2640 1097 2120 2180 2500 476 356 289 508 653 830

T-P mg/L - - - - - - - - - - - - - - - - - -

Na mg/L - - - - - - - - - - - - - - - - - -

NH4 mg/L - - - - - - - - - - - - - - - - - -

K mg/L - - - - - - - - - - - - - - - - - -

Mg mg/L - - - - - - - - - - - - - - - - - -

Ca mg/L - - - - - - - - - - - - - - - - - -

mg/L 79.97 61.78 100.78 59.04 53.96 49.22 27.88 43.91 23.67 26.82 34.62 41.81 0.75 0.42 0.34 0.65 0.95 1.53

Mn mg/L 1.02 1.17 0.77 0.87 1.09 0.74 0.34 0.74 0.20 0.48 0.64 0.77 0.22 0.16 0.14 0.21 0.26 0.37

Al mg/L 74.16 64.21 70.83 53.35 54.39 47.67 25.89 45.65 15.71 24.69 35.67 41.28 5.59 4.14 3.41 5.27 6.77 9.94

Zn mg/L 0.10 0.08 0.11 0.09 0.08 0.07 0.03 0.06 0.03 0.04 0.06 0.07 0.01 <0.01 0.01 0.01 0.01 0.02

F mg/L - - - - - - - - - - - - - - - - - -

Cl mg/L 72.08 139.60 56.01 107.78 124.33 110.10 25.78 95.14 12.82 60.59 73.88 79.48 35.84 29.78 24.19 36.08 45.60 67.62

NO2 mg/L - - - - - - - - - - - - - - - - - -

NO3 mg/L - - - - - - - - - - - - - - - - - -

SO4 mg/L 1084.92 1042.51 1334.80 1077.88 1010.68 1011.98 369.45 791.42 286.82 620.62 636.16 783.25 97.58 84.14 65.59 97.37 121.00 176.58

mgCaCO3/L - - - - - - - - - - - - - - - - - -

mgCaCO3/L 865.05 828.48 1128.90 865.69 843.01 849.52 286.51 596.57 233.41 458.32 461.83 596.07 24.76 20.64 12.24 27.60 45.38 81.72

mgCaCO3/L 1037.86 959.22 1308.04 1032.32 1039.36 1117.50 346.62 732.31 269.48 589.05 560.00 744.83 62.38 44.07 36.86 66.00 80.71 121.13

m3/s 0.496 0.443 0.918 0.496 0.505 0.264 1.339 0.660 2.077 0.864 0.484 0.376 1.576 0.790 2.412 1.097 0.848 0.759

4/25 6/17 9/5 10/25 12/16 2/15 4/25 6/17 8/19 10/25 12/16 2/15 4/25 6/17 8/19 10/25 12/16 2/15

T-N mg/L - - - - - - - - - - - - - - - - - -

T-P mg/L - - - - - - - - - - - - - - - - - -

mg/L 85.28 74.81 116.57 67.36 64.06 51.88 28.75 54.96 28.12 29.87 36.66 50.36 0.83 0.71 0.54 0.71 1.07 1.61

Mn mg/L 1.09 1.36 0.78 1.00 1.17 0.86 0.36 0.87 0.20 0.50 0.67 0.79 0.24 0.23 0.16 0.23 0.28 0.43

Al mg/L 87.98 78.01 84.66 61.77 65.15 49.98 26.67 57.53 18.78 27.95 37.73 49.87 6.02 5.63 4.03 6.08 7.53 10.18

Zn mg/L 0.10 0.09 0.11 0.10 0.09 0.08 0.03 0.07 0.03 0.04 0.06 0.07 0.01 <0.01 <0.01 0.01 0.01 0.02
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4/25 6/17 8/19 10/25 12/16 2/15 4/25 6/17 8/19 10/25 12/16 2/15 4/25 6/17 8/19 10/25 12/16 2/15

pH 3.16 3.00 3.00 3.05 3.10 2.96 7.53 7.32 7.40 7.69 7.56 7.51 3.70 3.94 3.53 3.68 4.48 3.98

EC ɛS/cm 642 784 693 786 648 831 313 132 188 290 272 289 335 260 323 378 281 317

T-P mg/L 0.031 0.022 0.028 0.022 0.022 0.030 0.004 <0.003 0.003 0.007 0.004 0.004 <0.003 <0.003 <0.003 <0.003 <0.003 <0.003

Na mg/L 9.00 11.85 6.69 11.43 10.91 14.16 23.43 9.68 14.32 22.18 22.03 23.88 12.23 10.35 8.35 15.16 13.80 16.19

NH4 mg/L 0.05 0.11 0.03 0.04 0.06 0.10 <0.01 0.02 <0.01 <0.01 <0.01 <0.01 0.04 0.06 0.12 0.02 0.03 0.05

K mg/L 2.70 3.68 2.25 3.37 3.02 4.02 4.13 1.97 2.76 4.08 3.88 4.10 2.76 2.73 2.38 3.39 3.00 3.38

Mg mg/L 4.45 6.02 3.14 5.72 5.22 6.98 5.98 2.50 3.34 5.56 5.25 5.45 4.28 3.72 2.93 5.17 4.53 5.10

Ca mg/L 16.43 21.94 12.44 21.03 19.71 25.63 23.45 10.03 12.91 21.25 19.89 20.16 16.61 14.38 11.99 19.88 17.52 19.22

mg/L 9.74 8.98 9.02 15.61 6.75 6.81 <0.01 <0.01 <0.01 0.05 <0.01 <0.01 0.52 0.18 0.73 0.37 0.06 0.58

Mn mg/L 0.22 0.27 0.18 0.26 0.22 0.25 <0.01 <0.01 <0.01 0.02 <0.01 0.01 0.11 0.11 0.12 0.11 0.11 0.11

Al mg/L 11.67 12.22 7.57 13.27 9.42 9.94 0.03 0.01 0.02 0.06 <0.01 0.02 4.67 3.43 4.52 4.41 2.62 3.23

Zn mg/L 0.01 0.01 0.02 0.02 0.01 0.02 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 <0.01 0.02 0.01 0.01 0.01

F mg/L 0.86 1.20 0.54 1.09 1.00 1.39 0.09 0.05 0.06 0.08 0.07 0.07 0.40 0.38 0.28 0.44 0.40 0.47

Cl mg/L 23.05 33.71 14.38 32.27 30.17 44.25 27.48 10.97 16.85 25.35 25.77 29.28 18.82 17.14 12.10 23.93 22.02 27.36

NO2 mg/L <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.05 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01

NO3 mg/L 0.72 0.91 0.81 0.62 0.96 0.95 0.45 0.18 0.22 0.10 0.14 0.21 0.78 0.73 0.89 0.72 0.92 0.80

SO4 mg/L 170.89 199.73 171.22 207.47 162.02 216.75 77.91 27.40 38.42 68.16 62.24 65.21 97.15 74.27 86.29 110.12 82.75 94.89

mgCaCO3/L - - - - - - 16.55 14.98 14.85 19.59 20.95 18.97 - - - - - -

mgCaCO3/L 134.74 213.88 103.18 128.73 101.18 137.24 - - - - - - 23.20 12.22 31.73 24.49 3.97 12.05

mgCaCO3/L 181.32 257.46 136.24 180.82 144.25 221.39 - - - - - - 49.96 33.92 54.33 52.30 28.53 39.66

m3/s 4.390 2.865 8.837 3.329 4.211 1.856 2.632 3.220 3.624 3.161 3.200 2.332 6.965 9.827 17.441 5.060 8.091 3.205

4/25 6/17 8/19 10/25 12/16 2/15 4/25 6/17 8/19 10/25 12/16 2/15 4/25 6/17 8/19 10/25 12/16 2/15

T-N mg/L 0.32 0.48 0.94 0.43 0.38 0.44 0.10 0.12 0.11 0.06 0.07 0.07 0.27 0.29 0.42 0.27 0.31 0.30

T-P mg/L 0.031 0.039 0.031 0.033 0.021 0.033 0.013 0.013 0.010 0.009 0.006 0.009 0.031 0.018 0.031 0.016 0.013 0.015

mg/L 10.20 10.15 10.90 17.26 7.55 7.14 0.14 0.18 0.42 0.09 0.05 0.06 2.90 1.92 5.30 2.96 1.49 2.20

Mn mg/L 0.22 0.29 0.21 0.28 0.24 0.27 0.07 0.07 0.07 0.04 0.02 0.03 0.11 0.13 0.14 0.13 0.12 0.13

Al mg/L 12.11 13.62 9.35 14.40 10.54 10.32 0.17 0.19 0.46 0.10 0.04 0.07 4.72 3.89 5.79 5.21 2.75 4.09

Zn mg/L 0.02 0.01 0.02 0.02 0.01 0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 <0.01 0.01 0.01 <0.01 <0.01
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⁸ ≢│ pH⁸COD ─ ≤™∫√ ─ ⅜ ↕╣≡™╢⅜⁸

╙ ₁ ⌐№╡⁸ 18 │ A 1,000MPN/100mL╩ ∆╢

╟℮⌐⌂∫√ 1 ⁹↓─↓≤⅛╠⁸ ┘ ─ ⅜ ⅝™≤ ⅎ╠╣╢

⌂ ─ ╩ ∆╢↓≤⌐╟╡⁸ ⅜ ∆╢ ─ ─ ⁸

─ ─ ╩ ™⁸ ≢─ ⌐╟╢ ─ ™─ ╩ ⇔√⁹╕√⁸

⅜ ↄ ↕╣╢ 9 ⌐⅔™≡│⁸ ≡─ ⌐≈™≡ ─ ╩ ™⁸ ─

╩ ∆╢⁹ 

 
 

  

┘ ⁸ ⁸ ─ ─ ╩ ™⁸

─ ─ ╛ ╩ ∆╢⁹ 

 

  

│ 2─≤⅔╡⁹ 

(1)   

⁸ 5m⁸ 15m⁸ 30m  

(2)   

(3)  ─  

(4)  ( )  

(5)  500 ₈ 500m₉  

(6)  500 ₈ 500m₉  

(7)  500 ₈ 500m₉  

 

        

  7 (5 ⁸6 ⁸7 ⁸8 ⁸9 ⁸10 11  

2  

 

1 ─ H ┘ ─  

 

 

4 5m 15m 30m

500m

500m

500m
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(1)  3 ⌐≈™≡│⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ╡⁸  

(2)  7 ⌐≈™≡│⁸ ⁸ ⁸ ⁸ ⁸ ⁸ ╡⁸ ─  

(3)  pH⁸EC⁸DO⁸SS⁸ ⁸ ⁸TOC⁸ ─ ─  

 

  

(1)  pH ▬○fi  

(2)  EC  

(3)  DO ╟℮  

(4)  SS  

(5)  ⁸ ♩כꜝꜞ◖ ⌐╟╢QT♩꜠▬  

    ─ ⌐≈™≡│BGLB ⌐╟╢ ╙ ⇔√⁹ 

     ─ ⌐≈™≡│ ─╖ ⇔√⁹ 

(6)  TOC  

(7)  ─ ≤⌂∫√ BGLB ⅛╠ BGLB ⌐ ⇔⁸

≢ ⁸╙℮ BGLB ≢●☻╩ ⇔√ ╩ ⌐API20E

≢ ╩ ⇔√⁹ 

 

 ┘  

⌐≈™≡│⁸ 1─≤⅔╡⁹ 

⌐≈™≡│⁸ 2─≤⅔╡⁹ 

 

 (1)  ─ ⌐≈™≡ 

▪ ─ ≤ ⌐≈™≡ 

⌐⅔↑╢ ─

╩ 3⌐ ∆⁹ 

4 ─ │⁸ ≢╒╓ ≢№╡⁸

─ ≤ ⌐ ─ ╙ ⇔⁸7 │

⌐ 10 20 ⅜ ↕

╣√⁹∕─ 10 12 ⌐│ ─

┼─ ⅜ ╕∫≡™√⁹ 

│⅔╟∕ 40m ≢№╡⁸ ─

│ 5ϴ ≢№╡⁸ ≤ ─ ≢№∫

√⁹ 

 

▬ ┘ ⌐≈™≡ 

─ ┘ ─    

╩ 4⌐ ∆⁹ 

─ │⁸ ╩ ╘√ 5 6 │ MPN/100mL≢ ↕╣⁸ 7

⅛╠ 9 ⌐⅛↑≡ ⇔⁸9 14 ⌐│ A ─ ╩ ⅎ╢ 2,400MPN/100mL

3 ─  
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⅜ ↕╣√⁹10 │ ⌐ ⇔√⁹ 

⌐╖╢≤⁸ ⅜ ↕╣│∂╘√ 5 ⁸6 ⁸7 │ 15m⁸ 30m≢

ↄ ↕╣√⁹8 │ ─ ≢№╢ ┘ 5m⁸15m⅜⁸

─ ≢№╢ 30m╟╡ ™ ⌐№∫√⁹5 ─ ⅜ ™ ⌐⁸ 15m

≢ ⅜ ↕╣√─│⁸ ─ ⌐ ⇔√ ⅜ ⌐ ⇔≡⅔

╡⁸∕╣⅜ ┼ ↕╣╢↓≤≢ ↕╣√≤ ╦╣╢⁹↓─↓≤⌐≈™≡│⁸

⌐ 90m≢ ⇔√ 3 ─ ≤ ⇔≡™╢⁹ 

─ │⁸8 25 ⌐ 24.5ϴ≤ ╩ ⇔⁸∕─ ⇔≡™√⁹

─ ≤≤╙⌐ ⅜ ™ ╩ ∆ │╖╠╣╢⅜⁸ ⅜ ≢

╩ ⇔√ 9 14 ─ │ 22.4ϴ≤ 8 ╟╡ ⌐№╡⁸ ─ ™ 30m≢

╙ 8 ┘ 9 ⁸10 ⌐ ⅜ ™ ╩ ⇔≡™√⁹ 

⌂⅔⁸ │ ≡─ ┘ ≢ 1MPN/100mL ≢№∫√⁹ 

 

 

 

► ≤ ─ ⌐≈™≡ 

─ pH ┘ TOC─ ╩ 5 6⌐ ∆⁹ 

≤∕─ ─ ≤─ ╩ ⌐ ∆⁹                   

pH│ 6.60 7.11 ≢№╡⁸ ≤ ─ ≢№∫√⁹ │ 8 ⌐ ™ ╩ ⇔≡

™√⅜⁸ │ 5 ⅜ ™ ∞∫√⁹╕√⁸9 ⌐ ⅜ ↄ ⇔≡™√ ≤ ⅎ

╠╣╢⅜⁸ ─ ≤ ═≡ 9 ─ pH─ ⅜ ⅝ↄ ⇔≡™√⁹∕─√╘⁸ 28

─ ≢│ ≤ pH⌐ ™ │ ╘╠╣⌂⅛∫√⁹ 

TOC│ 0.51 0. 92mg/L≢⁸ ≤ ─ ⅜╖╠╣√⁹╕√⁸ ≤ ⌐⁸5

⅛╠ 9 ⌐⅛↑≡ ⁸10 ⌐ ⇔≡⅔╡⁸ ≤ TOC⌐│ ─ ⅜

╘╠╣√⁹ 

⌂⅔⁸ ≤ ─ ⌐╙ ─ ⅜ ╘╠╣√⁹ 

4 ≤ ─   
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pH EC TOC
0.489 -0.008 -0.119 -0.165 0.662  

 

(2)  ┘ 500m─ ⌐≈™≡ 

▪ ┘ 500m─ ┘ ⌐≈™≡ 

⁸ 500m ┘ ─ ≤ ┘ ─

╩ 7⌐ ∆⁹ 

 

 

─ │ 6, 100 24,000MPN/100mL⁸ │ 28 130MPN/100mL⁸

500m ─ │ 27 2,400MPN/100mL⁸ │ 1 23MPN/100mL≢

№∫√⁹ 500m─ ┘ │⁸™∏╣╙ ─ ╟╡ ™

╩ ⇔≡™√⁹ 500m│ 9 14 ╩ ™≡ ╟╡ ™ ╩ ⇔≡™

√⁹ 

 

▬ ─ ┘ 500m─ ┘ ⌐≈™≡ 

─ ⁸ 500m ┘ ─ ≤ ┘ ─

╩ 8⌐ ∆⁹ 

─ ─ │ 12,000 32,000MPN/100mL⁸ │ 120 7200MPN/100 

mL⁸ 500m─ │ 4 5, 100MPN/100mL⁸ │ 1 42MPN/100mL

5 ─ H 6 ─ TOC 

7 ─ ≤ ┘ ─  

1  ⌐⅔↑╢ ≤∕─ ─ ─   
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≢№∫√⁹ 500m ─ ┘ │⁸ ─ ╟╡ ™ ╩

⇔≡™√⁹ 500m │⁸ ╟╡ 10 12 ╩ ™≡ ™ ╩ ⇔

≡™√⁹ ─ A ─ ≢№╢ 1,000MPN/100mL╩ ⅎ√─│⁸7 13

1,900MPN/100mL⁸8 25 5, 100MPN/100mL⁸9 14 2, 400MPN/100mL⁸─

3 ≢№∫√⁹ 

 

 

 

► ┘ 500m─ ┘ ⌐≈™≡ 

⁸ 500m ┘ ─ ≤ ┘ ─

╩ 9⌐ ∆⁹

 

 

─ │ 150 810MPN/100mL⁸ │ 1 16MPN/100mL⁸

500m─ │1 1,700MPN/100mL⁸ │ 2MPN/100mL≢№∫√⁹

5 7 ─ │ 500 ≤ ≢№╕╡ ↕╣≡™⌂™⅜⁸8 │

⁸ 500m⁸ ≤╙ ─ ≢№∫√⁹ 500m≢

─ A ≢№╢1,000MPN/100mL╩ ⅎ√─│⁸9 14 1,700MPN/100mL

─ 1 ≢№∫√⁹ 

≢№╢ ─ ┘ │⁸ ┘ ─

8 ─ ≤ ┘ ─  

9 ─ ≤ ┘ ─  
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≤ ⇔≡ 1 2 ™ ≢№∫√⁹⇔⅛⇔⁸ ─ │ ╛ ─ 40

№╢√╘⁸ ─ ≢│ ─ ╩ ∆ ╙№∫√⁹ 

 

◄ ┘ 500m─ ⌐ ╘╢ ─ ⌐≈™≡ 

↔≤─ ⌐ ╘╢ ─

─ ╩ 2⌐ ∆⁹ 

─ ⁸ 500m╩ ↄ ─ │ 0

1.5 ≤ ™ ≢№∫√⅜⁸ ─ │

11 7 ⌐ 30.0 ⁸ 500m⅜ 5 25

⌐ 25.0 ≤ ™ ≢№∫√⁹ 

╕√⁸ ≡─ ─ │⁸

─ ─ ⅜ 5 ≢№∫√≤™℮

╠─ ≤ ⇔≡⁸ ⌐╟╢ ⅜№╢⅜⁸ ╙⇔ↄ│⅛⌂╡ ↄ⁸

┘ 500m─ ⌐╟╢ ─ │ ™≤ ⅎ╠╣╢⁹⇔⅛⇔⁸ ─ ⁸

500m─ ⅜ ╘≢№╡⁸ ╙ ─ ─ ⅜ ─ ≤ ═≡ ⅛∫√↓≤⅛╠⁸

╩ ╣╢ ⅜ ─ ─ ╩℮↑≡™╢ ⅜№╢⁹ 

 

○ ─ ┘ ≤∕─ ─ ⌐≈™≡ 

─ ─◓ꜝⱨ╩ 10 12⌐ ∆⁹ 

┘ ≤∕─ ─ ≤─ ╩ 3 ┘ 4⌐ ∆⁹ 

┘ ─ ─pH│6.59 7.60⁸EC│156 258ɡS/cm⁸SS│1 44mg/L⁸

TOC│ 0. 91 2.18mg/L≤ ─ ╟╡ ™ ╩ ⇔√⁹DO │ 85

─ ≢№∫√⁹ ┘ ─ ─ │⁸ ╛ TOC≤ ─

⅜╖╠╣⁸ ≤ SS⌐│ ™ ⅜╖╠╣√⁹ 

─ pH│ 3.73 5.07⁸EC│ 104 338ɡS/cm⁸SS│ 2 10mg/L⁸TOC│ 0. 42

0.80mg/L⁸DO │ 93 ≢⁸ ≤ ─ ≢№∫√⁹9 14 ─ ⅜

™↓≤⅛╠⁸ ─ ⅜ ⇔≡™╢≤ ╦╣╢⅜⁸∕─ H⅜ ↄ⁸

┘ ⅜ ™ ╩ ⇔≡™√⁹╕√⁸ ┘ ≤ ⌐ ─

∆╢ ⌐ ⅜ ↄ⌂╢ ⅜№╡⁸ ≤ ⌐ ─ ⅜ ╘╠╣

√⅜⁸∕╣ │ │ ╘╠╣⌂⅛∫√⁹ 

 

2 ─ ⌐ ╘╢ ─  

 

0.6
0.4
5.9
4.2
0.4
0.1
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11 ─ ≤ pH ─  

10 ─ ≤ SS ─  

12 ─ ≤ TOC ─  
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(n=14)
EC SS TOC

0.414 -0.015 -0.082 -0.300 0.366 0.669 0.305
-0.510 0.171 0.308 0.306 0.956 0.103  

 

(n=  7)
EC SS TOC

0.451 -0.443 -0.397 0.036 0.055 -0.024 0.242
0.012 -0.118 -0.577 0.483 -0.229 -0.416  

 

◌ 500m─ ┘ ≤∕─ ─ ⌐≈™≡ 

500m─ ─◓ꜝⱨ╩ 13 15⌐ ∆⁹  

┘ ≤∕─ ─ ≤─ ╩ 5 ┘ 6⌐ ∆⁹ 

500m ┘ 500m─ pH│ 6.33 8.75⁸EC│ 124 221ɡS/cm⁸SS│ 1

3mg/L⁸TOC│ 0.48 2.47mg/L⁸DO │ 95 ─ ≢№∫√⁹ 500m

┘ 500m│⁸ ─ ╩℮↑╢↓≤≢⁸ H⁸EC⁸SS ┘ TOC⅜

╟╡ ™ ╩ ∆ ⅜ ↄ╖╠╣√⁹╕√⁸↓─ 2 ─ │⁸5 ⅛╠ 11 ╕≢ 0.5

1.7m ≤ ↄ⁸ ⅛╠ ⌐⅛↑≡│◖◌♫♄⸗⁸☿◐◦ꜛ►⸗ ┘ⱥꜟⱶ◦꜡⅜

⇔≡™√⁹╕√⁸8 ⅛╠ 10 ⌐⅛↑≡ pH⁸EC⁸TOC⅜ ⇔≡⅔╡⁸

─ ⌐╟╢╙─≤ ╦╣╢⁹ ┘ ≤∕─ ─ ⌐│ ─

⅜╖╠╣⁸ ⌐EC≤ TOC≤─ ⌐ ™ ⅜╖╠╣√⁹ 

500m─ pH│ 6.56 7.06⁸EC│ 116 130ɡS/cm⁸SS│ 1 1mg/L⁸TOC│

0.54 0.83mg/L⁸DO │ 96 ≢№∫√⁹ 500m─ │ 12m ≢⁸

500m ┘ 500m╟╡╙ ⅜ ™√╘⁸ ⅛╠─ ─ │ ⌂ↄ⁸

╒╓ ≤ ⌂ ≢№∫√⁹ ⁸ ≤ ⁸TOC≤─ ⌐ ─

⅜ ╘╠╣√⁹ 

 

 

3 ┘ ─ ⌐⅔↑╢ ┘ ≤∕─ ─ ≤─  

 

 

4 ⌐⅔↑╢ ┘ ≤∕─ ─ ≤─   

13 500m ─ pH─   



 

 

-  29 -  

 

 

 

 

 

 

 

(n=14)
EC SS TOC

0.332 0.328 0.203 0.409 0.389 0.562 0.738
0.137 0.467 0.238 0.739 0.028 0.474  

 

(n= 7)
EC SS TOC

0.382 -0.111 0.155 -0.143 - 0.638 0.081
0.077 0.003 0.231 0.861 - 0.546  

 

(3)  ─  

─ ╩ 7⌐ ∆⁹ 

 

 

 

 

 

14 500m ─ EC─  

15 500m ─ TOC─  

5 500m ┘ 500m ⌐⅔↑╢ ┘ ≤∕─ ─ ─  

6 500m ⌐⅔↑╢ ┘ ≤∕─ ─ ─  
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≢│ 5 11 ⌐ 30m≢─╖ ⅜ ↕╣⁸Serratia marcescens

⅜ ↕╣√⁹6 22 ⌐ ≢ ↕╣⁸Aeromonas ⅜ ↕╣√⁹7 13 ⌐│

≢ ⅜ ↕╣⁸ ⅛╠Aeromonas ⅜⁸ ≢ Hafnia alvei1 ⅜ ↕╣√⁹8

25 ╙ ≢ ─ ⁸Aeromonas ⅜ ↕╣⁸ 5m≢Enterobacter  cloacae

⅜ ↕╣√⁹9 14 │ ≢ ⅜ ⁸ 5m⁸15m≢ Enterobacter  cloacae

⅜ ↕╣⁸ 30m≢Aeromonas ⅜ ↕╣√⁹10 14 │ 5m╩ ↄ ≢Aeromonas

⅜ ↕╣⁸ ┘ 30m≢ Enterobacter amnigenus2 ⅜ ↕╣√⁹11 7 ╙

5m╩ ↄ ≢Aeromonas ⅜ ↕╣⁸ ┘ 5m≢ Enterobacter  cloacae ⅜

⁸ 30m≢ Hafnia alvei1 ⅜ ↕╣√⁹ 

↓─╟℮⌐⁸ ™ ≢ ↕╣√─│ Aeromonas ⁸ ™≢ Enterobacter  cloacae ≢№

7 ─   

  
E

sh
e

ri
c
h

ia
 c

o
li2

  
R

a
h

n
e

lla
 a

qu
a
til

is

  <1 1

<1 <1

<1 2

0.3 2 10 1 <1

1.5 33 1 1 <1

1.4 1.4 49 1 2 <1

1.5 33 1 1 2

1.5 33 1 1 7

2.9 2.6 1200 0.01 3 3

3.1 1200 0.001 2 1

3.4 3.7 7900 0.01 3 3

2.3 200 0.001 1 15

3.7 4900 0.01 2 480

2.8 2.8 1400 0.01 2 270

3.3 2100 0.001 1 1100

3.5 3500 0.001 1 160

3.2 1700 0.01 1 2400

3.7 4900 0.01 2 2400

2.4 280 0.1 3 340

3.0 3.0 2200 0.01 2 460

2.9 790 0.1 3 130

3.7 4900 0.01 2 2400

3.4 3.4 4900 0.01 2 1700

3.5 3.5 3.5 3.5 13000 0.01 4 14000

4.8 70000 0.0001 1 19000

2.2 170 0.1 1 150

2.4 2.4 490 0.1 2 460

2.7 490 0.1 2 410

2.4 2.4 490 0.1 2 480

2.7 2.4 790 0.1 3 290

0.4 0.7 7.8 10 3 66

1.7 49 1 2 58

1.5 33 1 1 16

1.0 1.0 22 1 2 14

H28.5.11

H28.6.22

H28.7.13

H28.8.25

H28.10.14

H28.11.7

H28.9.14
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╡⁸ ≤ ─ ≢№∫√⅜⁸ 3 ─ ≢│ Enterobacter  cloacae ⅜ ╙ ™

≢ ⇔≡™√≤™℮↓≤⅛╠⁸ ─ pH─ ≤™∫√ ─ ⌐╟╡⁸ ─

20 22 ≤ ═≡ ─ ─ ⅜⅔⅝≡™╢≤ ╦╣╢⁹ 

9 14 ─ ⅛╠│ Aeromonas ⁸Enterobacter  cloacae⁸Chromobacterium 

violaceum⅜⁸ ─ ⅛╠│ Klebsiella oxytoca ⅜ ↕╣√⁹ ≢№╡

⅜ ⌂™ ⅛╠│⁸Citrobacter freundii ⅜ ↕╣√⁹ 

500m≢│Aeromonas ⅜⁸ 500m≢│ Enterobacter  cloacae ⅜ ↕╣

√⁹ ⅛╠ 500m ≢│⁸ ─ │ ╟╡╙ ─ ⌐ ⅛∫√⁹ 

   ≤ ⅛╠ ↕╣√ │ ─╙─≢⁸ ─ ≤⌂╢Esherichia  

coli ⅜ ↕╣⌂⅛∫√↓≤⅛╠⁸ ⅜ ╩ ⅎ╢ ⅜™ↄ≈⅛№∫√⅜⁸ 

─ │ ⌂™≤ ╦╣╢⁹ 

 

 ╕≤╘ 

(1)  ─ │⁸5 ⁸6 │╒≤╪≥ ↕╣⌂™⅜⁸ ─ ⌐ ™ 7

⅛╠ 9 ⌐⅛↑≡ ⇔⁸8⁸9 ⌐│ A ─ 1,000MPN/100mL╩ ⅎ≡™√⁹

∕⇔≡⁸ ─ ⌐╟∫≡ 10 │ ⅜ ⇔≡™√⁹ 

⌐╖╢≤⁸ ⌐ ⇔⁸ ⌐ ⇔≡™√ ⅜ ⌐ ∆╢↓≤ 

≢⁸5 ⅛╠ 7 ⌐⅛↑≡│ 15m⁸30m≢ ⅜ ↕╣≡⅔╡⁸8 ⌐⌂╢≤⁸

⁸ 5m ≢ ⅜ ∆╢ ⌐№∫√⁹ 

⌂⅔⁸ ≤ ⁸TOC≤─ ⌐ ─ ⅜ ╘╠╣√⁹ 

(2)  ┘ ─ ─ │ MPN/100mL⁸ │

MPN/100mL ≤ ™ ≢№∫√⅜⁸ 500m ┘ 500m─ │ 1

MPN/100mL⁸ │ 1 MPN/100mL≢№╡⁸ ─ ╕≢ ⅜

⇔≡™√⁹ 

  ╕√⁸ ⁸ 500m│ ⅜ ↄ⁸ ⅜ ∆╢ ⌐ ⅜ ⇔≡⅔╡⁸

∕╣╠ ─ ⌐╟∫≡ pH⁸EC⁸TOC⅜ ⇔≡™√⁹ 

(3)  ≢№╢ ─ │ MPN/100ml⁸ │ 1 16MPN/100mL≢

№╡⁸8(2)─ 2 ≤ ⇔≡ ™ ≢№∫√⁹ ≤ 500m≢│ ─ │

≢№∫√⅜⁸ │ ≢ ↄ ↕╣≡™√⁹ 

  ⌐⁸ ─ ╙ ⁸TOC≤─ ⌐ ─ ⅜╖╠╣√⁹ 

(4)  ⌐ ╘╢ ─ │ ─ ⁸ 500m≢│ 30 ≤ ↄ⁸∕─

╒⅛─ ⁸ 500m ≢│ 0 1.5 ≤ ─ │ ⌂⅛∫√⁹

─ ⁸ 500m─ ⅜ ╘∞∫√ ≤⇔≡⁸ ⅜ ╩ ╣╢↓≤⅛╠⁸ ─

⅜ ⇔≡™╢ ⅜№╢⅜⁸ ⌂ │ ≢№╢⁹ 

(5)  ─ │⁸Aeromonas ⁸ ™≢ Enterobacter  cloacae ⅜ ↄ ↕╣√⁹9

⌐⌂╢≤⁸Enterobacter  cloacae ⅜ ↄ ↕╣√⁹ ─ 20 22 ≢│

Enterobacter  cloacae ⅜ ↄ ⇔≡™√⅜⁸pH─ ⌂≥─ ─ ⌐╟╡⁸

─ ⅜ ⇔≡⅝≡™╢≤ ╦╣╢ 

   ≤ ⅛╠│⁸ ─ ≤⌂╢Esherichia coli ⅜ ↕╣⌂⅛∫√↓≤⅛ 

╠⁸ ─ │ ™≤ ╦╣╢⁹ 
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─ ⅜ A 1,000MPN/100ml ╩ ∆╢ 1)⅜ ↑

╠╣╢↓≤⅛╠⁸ ⅜ ↄ ↕╣╢ 8 10 ⌐ ╩ ™⁸

⌐⅔↑╢ ─ ╩ ∆╢⁹ 

 

  

─ ─ ╩ ™⁸ ─ ─ ╩ ⇔√⁹ 

 

  

│ ╩ ╗ 52 ≢№╡⁸ 1⌐ ∆⁹ 

 

 

 

│ 20 9 11 ⌐ ⇔√₈╖╪⌂≢ ╢ ⇔™ ─ ₉2)─  

╩ ⌐ ⇔√⁹ │ ─1ΐⱷ♇◦ꜙ─  
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  9 5 ⁸10 13  

 

  

1 ⁸ ⁸ ⁸ ⁸ ╡⁸ ה ה ∟─  

2 pH⁸EC⁸ ⁸ ⁸TOC 

 

  

(1)  pH ▬○fi  

(2)  EC  

( 3)  ⁸ ♩כꜝꜞ◖ ⌐╟╢QT♩꜠▬  

(4)  TOC  

 

 ┘  

⌐≈™≡│⁸ 1⁸2─≤⅔╡⁹ 

⌐≈™≡│⁸ 3─≤⅔╡⁹ 

 

(1)  ─ ⌐≈™≡ 

▪ ⌐≈™≡ 

─ ─ ╩ ⌐ ∆⁹ 

(ϴ)

9 5 10 13

 

 

 

9 5 ─ ─ ─ │No.1⁸No.3─ 25.8ϴ⁸ │No.47⁸No.50─ 24.0ϴ

≢№╡⁸ │ 24.9ϴ≢№∫√⁹10 13 ─ ─ ─ │No.50─ 17.5ϴ⁸

│ No.16─ 12.2ϴ≢№╡⁸ │ 16.6ϴ≢№∫√⁹╕√⁸ │ 9 5

⅜ 24.9ϴ⁸10 13 ⅜ 12.7ϴ≢№∫√⁹ 

─ │⁸ ≤ ⇔≡ 9 │ ↄ⁸10 │ ™ ⅜ ╠╣√⁹↓╣│

 ─   

 

No.50 

No.1 

No.50 

No.16 

No.3 

No.47 
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─ ⅜ ⇔≡™╢≤ ⅎ╠╣╢⁹ 

27 8 9 ─ │ ⁸ ≤╙⌐ 20ϴ ≢№∫√√╘⁸ 9

│⅛⌂╡ ⁸ ⅜ ™ ≢№∫√⁹ 

 

▬ ─ pH⌐≈™≡ 

 ─ pH─ ╩ ⌐ ∆⁹ 

9 5 10 13

 

 

 

9 5 ─ pH─ │No.20≢ 7.3⁸ │ No.7≢ 6.7 ≢№∫√⁹10 13 ─ pH

─ │ No.7≢ 7.1⁸ │ No.9≢ 6.8 ≢№∫√⁹pH7 ─ │⁸9 │ 43

≢№∫√⅜⁸10 ⌐⌂╢≤ 6 ⌐⌂∫≡™√⁹ 

26⁸27 ─ ≢│⁸ ─ ™ 9 │ ─ ≢ ≢ pH⅜ ↄ⌂

╢ ⌐№∫√⅜⁸ │№╕╡∕─╟℮⌂ │ ╠╣⌂⅛∫√⁹ 

 

► ─ EC⌐≈™≡ 

 ─ EC─ ╩ ⌐ ∆⁹ 

 ─ pH  

No.20 

No.7 

No.9 

No.7 

9<

<6.5
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9 5 10 13

˃{κŎƳ

 

  

 

9 5 ─ │ No.20─ 121ɡS/ ⁸10 13 ─ │ No.1─ 134ɡS/cm≢№

╡⁸≥─ ╙ 100 120ɡS/cm ≢ ⅜⌂™⅜⁸ ≢╛╛ EC⅜ ™ ⌐№╢⁹ 

 

◄ ─ TOC⌐≈™≡ 

 ─ TOC─ ╩ ⌐ ∆⁹ 

mg/L

9 5 10 13

 

 

 

 9 5 ─ │ No.21≢ 0.94mg/L⁸10 13 ─ │ No.3⁸No.12≢ 0.70mg/L

≢№∫√⁹ ─ ≢ ™ ⅜╖╠╣╢⅜⁸╒≤╪≥─ ⅜0.6 0.7mg/L

─ ⌐№╡⁸ ⅝⌂ ™│ ╠╣⌂⅛∫√⁹ 

 

 

 ─ TOC  

 ─ EC 

No.20 

No.1 

No.3 

No.21 

No.12 

160>

<100

2.0>

<0.5
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○ ┘ ⌐≈™≡ 

─ ─ ╩ ⌐ ∆⁹ 

9 5 10 13

MPN/100ml

 

 

 

9 5 ─ ─ │ No.20≢ 12000MPN/100ml⁸10 13 ─ ─

│No.16≢ 540MPN/100ml≢№∫√⁹1000MPN/100ml╩ ⅎ√ │ 9 5 │ 47

≢ ─ ≤ ≢№╡⁸ A 1,000MPN/100ml ╩

⇔≡™√⁹10 13 │ 1000MPN/100ml╩ ⅎ╢ │⌂ↄ⁸ ⅜ ™√╘⌐

⅜ ⌂ↄ⌂∫≡™╢≤ ╦╣╢⁹ 

9 │ ≢ │ ⌂ↄ⁸ ⌐ ≢ ⌂™ ⅜╖╠╣√⁹ 

 

⌐ ─ ╩ ⌐ ∆⁹ 

9 5 10 13

MPN/100ml

 

 

 

 

 ─   

 ─   

No.20 

No.16 

No.4 No.12 

No.6 

No.52 No.51 

6000>

<20

<1
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9 5 ─ ─ │No.4⁸No.6⁸No.51⁸No.52≢ 1MPN/100ml⁸10 13 ─

─ │No.12≢ 4MPN/100ml≢№∫√⁹ 

26⁸27 ⌐⁸ │╒≤╪≥⅜ ≢⁸ ↕╣√─│

∞↑≢№∫√⁹ 28 ≢ ─ ─

╩⇔√ ⁸ ⅜ ≢⁸ ─ ⅜ ↕╣⌂⅛∫√↓≤⅛╠⁸ 28

─ ≢ ↕╣√ ╙ ─ ∞≤ ⅎ╠╣╢⁹ 

  

(2)  ┘ ─ ⌐≈™≡ 

≤∕─ ─ ⁸ ─ ╩ 1 ┘ 2⌐ ∆⁹ 

 

 

Ẏ pH EC TOC

Ẏ 1

pH 0.51 1

EC 0.00 0.13 1

TOC 0.34 0.43 0.03 1

-0.39 -0.30 0.19 -0.13 1
 

 

 

Ẏ pH EC TOC

Ẏ 1

pH -0.32 1

EC -0.03 0.03 1

TOC -0.22 0.37 0.08 1

-0.08 -0.15 -0.18 -0.20 1
 

─ ╩╖╢≤⁸9 │ ≤ pH⁸TOC ⌐ ─ ⅜╖╠╣√

⅜⁸∕─ ─ ⌐≈™≡│ ⅜№╕╡ ╘╠╣⌂⅛∫√⁹ 

⌐⁸ ⅜ ™╒≥ ╙ ∆╢ ⌐№╢⅜⁸9 ⁸10 ─ ≤╙⌐

≤ ⌐ ⅜╖╠╣⌂⅛∫√⁹ 

9 ─ ⁸10 ─ ⁸ │ ⌐ ⌂⅛∫√√╘⁸

≤─ │ ≢⅝⌂⅛∫√⁹ 

 

 ╕≤╘ 

(1)  ─ ⁸ 26⁸27 │ pH⁸EC⁸TOC│≤╙⌐ ≢ ™ ⌐№∫√⅜⁸

28 │∕─╟℮⌂ │№╕╡ ╠╣⌂⅛∫√⁹ 

9 │ ≤ pH⁸TOC≤─ ⌐ ⅜╖╠╣√⅜⁸ ─ ≤─ │ ≢ 

⅝⌂⅛∫√⁹ 

( 2)  │ 8 ⁸9 ⌐ ↄ ↕╣≡⅔╡⁸ ╙ 9 ─ ≢ 52

 52 9 5 ⌐⅔↑╢ ─  

 52 10 13 ⌐⅔↑╢ ─  
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─℮∟ A 1000MPN/100ml ╩ ⅎ√ ⅜ 47⅛ №∫√⁹ 

╕√⁸ │ ─ ≢ ↕╣√⅜⁸╒≤╪≥─ ⅜ ≢⁸ 28  

─ ─ ⅛╠⁸ ↕╣√ │ ─  

⅜ ∞≤ ⅎ╠╣╢⁹ 

( 3)  28 ≢│⁸ ⌐⅔™≡ ≤ ⌐ ─

⅜ ╘╠╣√⅜⁸ 28 ≢│ 9 10 ─ ≤╙⌐ │ ╘╠

╣⌂⅛∫√⁹⇔⅛⇔⁸9 ⌐ ⇔≡™√ ⅜⁸10 ⌐⌂╢≤ ⌐ ⇔≡

™√↓≤⅛╠⁸ ⅜ ─ ⌐ ⇔≡™╢╙─≤ ⅎ╠╣╢⁹ 

( 5)  26⁸27 ─ ⌐⁸ ─ │⁸ ≢ ⌂ↄ ≢ ↄ

↕╣╢ ⌐№∫√⁹ ⅜ ™ ⁸ ≤™∫√ ⅜⁸ ⌐≥

─╟℮⌐ ⇔≡™╢⅛ ⌐ ∆╢ ⅜№╢⁹ 

( 4)  28 │ 8 ⁸9 ⌐ ⅜ ↄ ⇔⁸ ─ 9 ─ ╙ ─ ≢ ⅜

╣≡™╢ ≢№∫√⁹9 ─ ⁸pH⁸EC⁸TOC─ ─ ─ ⅜ ⌂⅛∫√⅜⁸ ─

≢ ⅜ ↕╣√↓≤⌐╟╡⁸ 26⁸27 ─╟℮⌂ ↔≤─ ─ ╡⅜№╕╡

╠╣⌂⅛∫√≤ ⅎ╠╣╢⁹ 

 

 

 

1)  27  ☿fi♃כ 

 

2)   ╖╪⌂≢ ╢ ⇔™ ─ ⱨ◊כꜝⱶ  21 1 7  

   ⱨ꜡fi♥▫▪  
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ѩ

᷂

1 37 31 47 140 3 43 9:09 27.6 25.8 7 ẉ ᾜ ′ ֥̂

2 37 31 55 140 5 0 9:47 25.5 24.6 6 ᾜ ẉ ʢḜ◐᷂ϼ̂

3 37 31 50 140 6 0 9:20 29.2 25.8 7 ẉ ᾛ ′ ֥̂

4 37 31 21 140 3 0 9:04 27.0 25.6 5 ᾜ ᾜ ̂

5 37 31 30 140 4 30 9:53 25.8 25.0 7 ᾜ ẉ

6 37 31 30 140 5 30 9:42 26.4 24.8 7 ᾜ

7 37 31 30 140 6 30 9:35 28.2 25.1 6 ᾜ

8 37 31 0 140 3 0 9:59 26.2 25.3 5 ᾜ

9 37 31 0 140 4 0 10:05 28.6 25.2 5 ẉ

10 37 31 0 140 5 0 10:10 27.3 25.2 5 ᾜ

11 37 31 0 140 6 0 10:16 27.7 25.0 7 ᾜ

12 37 31 0 140 6 42 10:20 28.5 25.1 7 ẏ ̂

13 37 30 30 140 6 30 10:26 27.1 25.1 6 ᾜ

14 37 30 0 140 2 0 10:50 28.8 25.7 6 ᾜ

15 37 30 0 140 3 0 10:44 27.0 25.2 6 ᾜ

16 37 30 0 140 4 0 10:40 27.1 25.0 6 ᾜ

17 37 30 0 140 5 0 10:35 26.2 25.0 5 ᾜ

18 37 30 0 140 6 0 10:30 26.9 25.0 5 ᾜ

19 37 30 0 140 7 0 9:11 27.8 24.6 5 ′ ֥̂

20 37 30 0 140 8 0 9:18 28.0 24.6 5

21 37 29 0 140 2 0 9:59 28.3 25.5 6 ʴ ̂

22 37 29 0 140 3 0 9:53 27.5 25.1 5 ᾜ ῇ᷂ϼ̂

23 37 29 0 140 4 0 9:49 27.3 24.8 5 ᾜ

24 37 29 0 140 5 0 9:44 27.0 24.5 5 ᾜ

25 37 29 0 140 6 0 9:40 27.9 24.6 5

26 37 29 0 140 7 0 9:35 27.7 24.5 5

27 37 29 0 140 8 0 9:30 26.2 24.5 5

28 37 29 0 140 9 0 9:25 26.8 24.5 5 ˜ʠḫῇ᷂ϼ̂

29 37 28 20 140 5 36 10:23 28.4 25.0 5 ᾜ Ⱳ

30 37 28 0 140 3 0 10:07 28.0 25.1 5 ῴ′ ̂

31 37 28 0 140 4 0 10:13 27.8 25.3 4 ᾜ

32 37 28 0 140 5 0 10:18 27.8 25.0 4 ᾜ

33 37 28 0 140 6 0 10:28 27.8 24.9 5 ᾜ

34 37 28 0 140 7 0 10:34 27.0 24.9 5 ᾜ

35 37 28 0 140 8 0 10:39 27.4 25.0 5

36 37 28 0 140 9 0 10:44 27.6 25.3 5

37 37 27 0 140 4 0 10:21 29.0 24.7 5 ῴ᷂ϼ̂

38 37 27 0 140 5 0 10:29 27.6 24.5 4

39 37 27 0 140 6 0 10:37 28.0 24.4 4 ᾜ

40 37 27 0 140 7 0 10:45 27.2 24.3 4

41 37 27 0 140 8 0 10:51 28.0 24.5 4 ᾜ

42 37 26 45 140 9 0 10:58 28.0 24.6 4 Ẏ ′ ֥̂

43 37 26 0 140 4 12 10:14 28.2 24.8 4 ᾜ ᾛΈ ᷂ϼ̂

44 37 26 0 140 5 0 10:08 29.4 24.6 5

45 37 26 0 140 6 0 10:00 28.6 24.5 4 ᾜ

46 37 26 0 140 7 0 9:51 28.4 24.1 5 ᾜ

47 37 26 0 140 8 0 9:43 28.1 24.0 4

48 37 25 30 140 5 30 9:18 28.6 24.9 5

49 37 25 30 140 6 30 9:26 28.1 24.5 5

50 37 25 30 140 7 30 9:35 28.1 24.0 5

51 37 25 15 140 5 0 9:07 28.3 24.6 5 ̂

52 37 24 53 140 7 0 11:17 29.4 24.8 5 ̂

ְ ◙

ρ

↓ ѝ ↓ ѝ
ֵ

ẏ᷂

Ӕ

ѵ
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ѩ

᷂

1 37 31 47 140 3 43 9:19 12.2 16.4 4 ′ ֥̂

2 37 31 55 140 5 0 9:37 12.8 16.8 6 ᾜ ᾜ ʢḜ◐᷂ϼ̂

3 37 31 50 140 6 0 10:00 12.2 14.2 6 ᾜ ᾜ ᾛ ′ ֥̂

4 37 31 21 140 3 0 9:08 13.2 16.8 4 ̂

5 37 31 30 140 4 30 9:30 13.2 16.7 4 ᾜ

6 37 31 30 140 5 30 9:49 11.8 16.1 4 ᾜ

7 37 31 30 140 6 30 10:07 13.8 14.8 5 ᾜ ᾜ

8 37 31 0 140 3 0 9:14 12.8 17.1 4

9 37 31 0 140 4 0 9:24 13.2 17.0 4 ᾜ

10 37 31 0 140 5 0 9:44 12.8 16.8 4 ᾜ

11 37 31 0 140 6 0 10:13 13.2 16.0 6 ᾜ

12 37 31 0 140 6 42 10:18 12.8 15.3 7 ᾜ ᾜ ẏ ̂

13 37 30 30 140 6 30 10:25 12.5 16.9 4 ᾜ ᾜ ′ ֥

14 37 30 0 140 2 0 10:54 11.7 16.6 4

15 37 30 0 140 3 0 10:48 11.8 15.8 4 ᾜ

16 37 30 0 140 4 0 10:42 17.0 12.2 4 ᾜ

17 37 30 0 140 5 0 10:36 11.8 16.9 4 ᾜ

18 37 30 0 140 6 0 10:30 12.2 17.1 4 ᾜ

19 37 30 0 140 7 0 9:20 11.0 16.0 5 ᾜ ′ ֥̂

20 37 30 0 140 8 0 9:27 11.2 17.0 5 ᾜ

21 37 29 0 140 2 0 11:17 13.0 16.6 4 ᾜ ʴ ̂

22 37 29 0 140 3 0 11:12 13.0 17.0 4 ᾜ ῇ᷂ϼ̂

23 37 29 0 140 4 0 11:07 12.0 16.9 5 ᾜ

24 37 29 0 140 5 0 10:40 12.1 17.0 5 ᾜ

25 37 29 0 140 6 0 10:32 12.2 16.6 4 ᾜ

26 37 29 0 140 7 0 10:05 12.0 17.0 4 ᾜ

27 37 29 0 140 8 0 9:59 11.8 16.9 4 ᾜ

28 37 29 0 140 9 0 9:36 12.0 17.0 4 ᾜ ᾜ ˜ʠḫῇ᷂ϼ̂

29 37 28 20 140 5 36 10:25 12.2 17.0 4 ᾜ Ⱳ

30 37 28 0 140 3 0 10:58 11.5 17.0 4 ῴ′ ̂

31 37 28 0 140 4 0 10:54 12.0 17.0 4 ᾜ

32 37 28 0 140 5 0 10:46 12.6 17.0 5 ᾜ

33 37 28 0 140 6 0 10:20 13.0 17.0 4 ᾜ

34 37 28 0 140 7 0 10:12 13.0 17.0 5 ᾜ

35 37 28 0 140 8 0 9:50 12.0 17.0 4 ᾜ

36 37 28 0 140 9 0 9:42 12.0 16.5 4 ᾜ

37 37 27 0 140 4 0 11:04 13.0 17.2 3 ᾜ ῴ᷂ϼ̂ ⱨ

38 37 27 0 140 5 0 10:57 13.5 16.9 3

39 37 27 0 140 6 0 10:48 13.4 16.8 4

40 37 27 0 140 7 0 10:41 13.8 17.2 3

41 37 27 0 140 8 0 10:34 13.6 17.0 3

42 37 26 45 140 9 0 10:27 14.1 17.3 14 Ẏ ′ ֥̂

43 37 26 0 140 4 12 9:52 12.9 17.3 3 ᾛΈ ᷂ϼ̂

44 37 26 0 140 5 0 9:59 14.0 17.0 2

45 37 26 0 140 6 0 10:06 13.8 16.6 3

46 37 26 0 140 7 0 10:13 12.9 17.1 2 ᾜ

47 37 26 0 140 8 0 10:19 13.8 17.0 4

48 37 25 30 140 5 30 9:34 12.1 17.3 14

49 37 25 30 140 6 30 9:26 12.9 17.0 15 ᾜ

50 37 25 30 140 7 30 9:18 12.8 17.5 15 ᾜ

51 37 25 15 140 5 0 9:42 13.1 17.0 4 ̂

52 37 24 53 140 7 0 11:23 13.4 16.5 4 ᾜ ̂

ρ

↓ ѝ ↓ ѝ
ֵ

ẏ᷂

Ӕ

ѵ
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ѩ

Ћ ѝ

Ӵ̬ MPN/100ml MPN/100ml mg/l Ӵ̬ MPN/100ml MPN/100ml mg/l

ʤ Ι 0 0 1 0.5 ʤ Ι 0 0 1 0.5

1 640 <1 7.00 114 0.69 27.6 25.8 1 340 1 6.91 134 0.64 12.2 16.4

2 160 <1 7.11 119 0.71 25.5 24.6 2 170 1 6.92 118 0.66 12.8 16.8

3 360 <1 6.82 119 0.62 29.2 25.8 3 95 <1 7.10 118 0.70 12.2 14.2

4 3,600 1 7.00 119 0.74 27.0 25.6 4 270 <1 6.92 117 0.63 13.2 16.8

5 3,600 <1 7.01 118 0.72 25.8 25.0 5 340 <1 6.89 116 0.65 13.2 16.7

6 2,300 1 6.98 115 0.74 26.4 24.8 6 270 <1 6.91 117 0.64 11.8 16.1

7 130 <1 6.73 120 0.65 28.2 25.1 7 170 1 7.12 121 0.68 13.8 14.8

8 3,600 <1 7.05 119 0.75 26.2 25.3 8 360 <1 6.90 117 0.63 12.8 17.1

9 5,400 <1 7.14 115 0.75 28.6 25.2 9 340 <1 6.86 116 0.64 13.2 17.0

10 5,400 <1 6.97 118 0.71 27.3 25.2 10 260 <1 6.89 116 0.63 12.8 16.8

11 1,700 <1 7.03 118 0.74 27.7 25.0 11 290 <1 6.93 117 0.68 13.2 16.0

12 720 <1 6.83 119 0.71 28.5 25.1 12 190 4 7.02 117 0.70 12.8 15.3

13 10,000 <1 7.02 118 0.75 27.1 25.1 13 320 <1 6.97 116 0.68 12.5 16.9

14 4,300 <1 7.02 120 0.80 28.8 25.7 14 410 <1 6.94 116 0.62 11.7 16.6

15 8,100 <1 7.02 119 0.77 27.0 25.2 15 290 <1 6.93 116 0.63 11.8 15.8

16 7,200 <1 7.01 119 0.82 27.1 25.0 16 540 <1 6.88 117 0.62 17.0 12.2

17 4,300 <1 7.03 118 0.75 26.2 25.0 17 510 <1 6.91 115 0.63 11.8 16.9

18 9,200 <1 7.01 119 0.78 26.9 25.0 18 300 <1 6.97 117 0.62 12.2 17.1

19 9,200 <1 7.34 120 0.76 27.8 24.6 19 230 <1 6.91 116 0.67 11.0 16.0

20 12,000 <1 7.39 121 0.85 28.0 24.6 20 210 <1 6.89 118 0.69 11.2 17.0

21 2,400 <1 7.11 120 0.94 28.3 25.5 21 180 <1 6.93 116 0.64 13.0 16.6

22 8,100 <1 7.16 119 0.92 27.5 25.1 22 210 <1 6.94 115 0.64 13.0 17.0

23 6,800 <1 7.06 119 0.87 27.3 24.8 23 290 <1 6.92 116 0.63 12.0 16.9

24 8,100 <1 7.05 118 0.85 27.0 24.5 24 210 <1 6.90 116 0.68 12.1 17.0

25 7,700 <1 7.04 119 0.93 27.9 24.6 25 460 <1 6.98 117 0.65 12.2 16.6

26 7,700 <1 7.06 119 0.88 27.7 24.5 26 340 <1 6.98 116 0.64 12.0 17.0

27 7,700 <1 6.99 110 0.87 26.2 24.5 27 300 <1 6.91 116 0.63 11.8 16.9

28 5,400 <1 7.02 119 0.69 26.8 24.5 28 220 <1 6.88 117 0.62 12.0 17.0

29 9,200 <1 7.01 119 0.69 28.4 25.0 29 480 <1 6.95 116 0.66 12.2 17.0

30 3,800 <1 7.09 120 0.69 28.0 25.1 30 340 <1 6.92 116 0.66 11.5 17.0

31 6,100 <1 7.05 119 0.69 27.8 25.3 31 230 <1 6.96 116 0.64 12.0 17.0

32 8,600 <1 7.00 118 0.67 27.8 25.0 32 260 <1 6.95 116 0.64 12.6 17.0

33 6,800 <1 7.02 119 0.68 27.8 24.9 33 320 <1 6.97 116 0.64 13.0 17.0

34 6,400 <1 7.05 113 0.68 27.0 24.9 34 290 <1 6.98 116 0.67 13.0 17.0

35 8,100 <1 7.04 119 0.68 27.4 25.0 35 360 <1 6.87 116 0.63 12.0 17.0

36 4,600 <1 7.01 117 0.72 27.6 25.3 36 260 <1 6.89 117 0.63 12.0 16.5

37 2,400 <1 7.07 118 0.73 29.0 24.7 37 150 <1 6.97 116 0.63 13.0 17.2

38 4,800 <1 6.98 118 0.71 27.6 24.5 38 260 <1 6.95 117 0.63 13.5 16.9

39 4,300 <1 7.08 119 0.75 28.0 24.4 39 360 <1 6.91 117 0.68 13.4 16.8

40 7,700 <1 7.06 114 0.73 27.2 24.3 40 340 <1 6.97 116 0.61 13.8 17.2

41 6,100 <1 7.02 114 0.73 28.0 24.5 41 300 <1 6.90 117 0.60 13.6 17.0

42 3,600 <1 6.92 119 0.69 28.0 24.6 42 230 <1 6.94 117 0.63 14.1 17.3

43 6,100 <1 6.97 113 0.75 28.2 24.8 43 270 1 6.98 116 0.64 12.9 17.3

44 5,100 <1 7.04 119 0.71 29.4 24.6 44 300 <1 6.98 117 0.62 14.0 17.0

45 6,100 <1 7.06 119 0.71 28.6 24.5 45 170 <1 6.92 116 0.61 13.8 16.6

46 6,800 <1 7.04 114 0.76 28.4 24.1 46 240 <1 6.96 116 0.62 12.9 17.1

47 10,000 <1 7.10 118 0.72 28.1 24.0 47 190 <1 6.97 116 0.64 13.8 17.0

48 5,100 <1 7.06 117 0.76 28.6 24.9 48 270 <1 6.99 116 0.67 12.1 17.3

49 7,200 <1 7.08 119 0.77 28.1 24.5 49 410 <1 6.97 116 0.67 12.9 17.0

50 4,300 <1 7.10 117 0.75 28.1 24.0 50 240 <1 7.05 117 0.66 12.8 17.5

51 9,800 1 7.03 118 0.75 28.3 24.6 51 300 <1 7.05 116 0.65 13.1 17.0

52 6,100 1 7.10 117 0.90 29.4 24.8 52 290 <1 7.03 116 0.64 13.4 16.5

ḧ᷂ ḧ᷂
JIS K 0102

JIS K 0102 13 JIS K 0102 22

TOC

᷂

Ẏ Ẏ pH EC

ḧ᷂ ḧ᷂
JIS K 0102

JIS K 0102 13 JIS K 0102 22

TOC

᷂

Ẏ Ẏ pH EC
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 ⌐⅔↑╢  

 

  

⌐⅔↑╢ ─ ─ ≈≤ ⅎ╠╣╢ ⌐≈™≡⁸ ┘

┼─ ─ ╩ ∆╢↓≤⌐╟╡⁸ ⌐ ∆╢↓≤╩ ≤∆╢⁹ 

 

  

┘ ┼─ ─ ┘ ─ ╩ ⇔√⁹╕√⁸

╩ ™ ─ ╩ ⇔⁸ ⌐╟╢ ─ ╩ ⇔√⁹ 

 

  

│ 1─≤⅔╡⁹ 

(1)   

(2)   

(3)  ─  

(4)  ( )  

(5)  500 ₈ 500m₉  

(6)  500 ₈ 500m₉  

(7)  500 ₈ 500m₉  

 

            

  28 9 14  

 

  

(1)  ⁸ ⁸ ⁸ ⁸ ⁸ ╡ 

(2)  pH⁸EC⁸BOD⁸COD⁸ CODD- COD⁸TOC⁸ TOC DOC⁸SS⁸T- N⁸ T- N DTN⁸

NO3- N⁸NO2- N⁸NH4- N⁸T- P⁸ T- P DTP⁸PO4- P⁸ ⁸ (UV260)⁸◒

꜡꜡ⱨ▫ꜟ  

(3)  ⌐ ∆╢ 23 3 ה ⌐  

≠⅝⁸ 1─ ≢ ╩ ∫√⁹ 

⌂⅔⁸100 ⌐ ⇔√ ╩ ≤⇔√⁹ 

 

 1000ml 

 30 ┘ 100  

 ●ꜝ☻  ◦ꜞ◖  

⁸  20ϴ⁸  

⁸ ─   

  

 pH ECTOCDOCUV260 

1 ─  

1  

 

 

500m

500m

500m

1  
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(1)  pH ▬○fi  

(2)  EC  

(3)  BOD ╟℮  

(4)  COD 100ϴ⌐⅔↑╢ ⱴfi●fi ◌ꜞ►ⱶ  

(5)  D- COD ╤ ⁸100ϴ⌐⅔↑╢ ⱴfi●fi ◌ꜞ►ⱶ  

(6)  COD P- COD COD D- COD  

(7)  TOC TOC  

(8)  TOC DOC ╤ ⁸ TOC  

(9)  TOC POC TOC DOC 

(10)  T- N⁸T- P⁸PO4- P  

(11)  T- N T- N ⁸ T- P DTP ╤ ⁸  

(12)  T- N PTN T- N DTN 

(13)  T- P PTP T- P DTP 

(14)  NO3- N⁸NO2- N⁸NH4- N ▬○fi◒꜡ⱴ♩◓ꜝⱨ  

(15)  SS  

(16)  ⌐╟╢  

(17)  UV260 260nm─  

(18)  ◒꜡꜡ⱨ▫ꜟ a  

─╤ │ 450ϴ≢ 3 ─WhatmanGF/B╤ Poresize 1.0ɡm ╩ ⇔

≡╤ ⇔√⁹ 

 

 ┘  

│⁸ 1─≤⅔╡⁹ 

─ │⁸ 2─≤⅔╡⁹ 

(1)  ┘ ⌐⅔↑╢ BOD⁸COD ┘ TOC─ ⌐≈™≡ 

⌐⅔↑╢ BOD⁸COD ┘ TOC ╩ 2⌐ ∆⁹BOD─ │ 0.5mg/L≢№

╢⅜⁸ ─ ⌐≈™≡│ 0mg/L≤⇔√⁹ 

⌐BOD≤⇔≡ ↕╣╢ │ ⌐╟╡ ↕╣╛∆™

≢№╡⁸COD≤⇔≡ ↕╣╢ │ ⌐╟╡ ↕∑╢↓≤⅛╠ ⌐ ↕╣⌐

ↄ™ ╩ ╪∞ ≤⌂╢⁹╕√⁸TOC│ ⌂ ╩

⇔≡™╢√╘⁸ ─ ⌐╟╡ ⅜≢⌂™ ≢№╢⁹ 

BOD│ ─ ⅜ 1.5mg/L⁸ 500m ┘ 500m⅜∕╣

∙╣ 0.6mg/L⁸0.9mg/L≢№╡⁸∕╣ ─ │ ≡ 0.5mg/L ≢№∫√⁹ 

COD│ ┘ 500m⅜ 1.1mg/L⁸1.0mg/L≢№╡⁸∕─ ─

│⁸ 2 4mg/L≤ ™ ≢№∫√⁹ 

500m ┘ 500m─ 2 ⌐≈™≡│⁸11 ⌐ ⇔√ 27

≤ ⇔≡ BOD ┘ COD⅜ ™ ≤⌂∫√⁹ ─ │ ⅜ 1m ≤ ↄ⁸

⅜ ⇔≡⅔╡⁸╕√⁸pH⅜∕╣∙╣ 8.7 ┘ 7.9 ≤ ⅛∫√↓≤⅛╠⁸ ⅜

≢№∫√↓≤⌐╟╡ ⅜ ™ ⌐⌂∫√≤ ↕╣√⁹ 
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TOC│ ⁸ 500m ┘ │ 0.8 0.9mg/L≤

ↄ⁸ ┘ ─ 4 │ 1.23mg/L 2.29mg/L≢№╡⁸COD≤ ⌐ ™

≢№∫√⁹ 

╕√⁸ ─ SS⅜ 10mg/L≤ ↄ⁸COD⌐ ╘╢ P- COD─ ⅜ ⅛∫√⁹

POC⌐≈™≡│ ≡─ ≢0.1mg/L ≢№╡⁸╒╓ ≢ ⇔≡™╢ ≤⌂∫√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

(2)   ┘ ⌐⅔↑╢ ┘ꜞfi─ ⌐≈™≡ 

⌐⅔↑╢T- N ┘ T- P ─ ╩ 3⁸4⌐ ∆⁹NO3- N─ │ 0.05mg/L⁸

T- P⁸PO4- P─ │ 0.003mg/L≢№╢⅜⁸ 3 4≢│ ─ ⌐≈™≡│

0mg/L≤⇔√⁹ 

⌂⅔⁸NO2- N ┘ NH4- N│ ≡─ ≢ <0.05mg/L ≢№∫√⁹ 

T- N│ 500m⁸ ┘ ─ ⅜ 0.55 0.80mg/L≤

™ ≢№╡⁸∕─ │ 0.20mg/L ≢№∫√⁹╕√⁸ ─ │ │ 75%

≤ ─ ⅜ ⅛∫√⁹ 

NO3- N⁸NO2- N ┘ NH4- N⌐≈™≡│⁸NO3- N─╖⅜ ↕╣∕─ ─ 2 │

≢№∫√⁹NO3- N⌐≈™≡│T- N≤ ⌂ ⅜ ╠╣⁸ 500m 3 ⅜0.34

0.61mg/L≤ ↄ⁸∕─ ─ │<0.05 0.10mg/L≤ ™ ≢№∫√⁹ 

T- P│ ┘ 500m│ 0. 003mg/L ≢№∫√⁹ ─ ┘

500m│∕╣∙╣ 0.147mg/L ┘ 0.074mg/L≤ ™ ≢№╡⁸∕─ ─ 3

│ 0.016 0.020mg/L≤ ™ ≢ ↕╣√⁹ 

─ ⌐≈™≡│⁸ ↕╣√ 5 ─℮∟ │ 0%≤ ≡ ≤⌂╡⁸

∕─ ─ 4 │ 41 54%─ ≤╒╓ ─ ≢№∫√⁹ 

⌐≈™≡│⁸ ☿fi♃כ⌐╟╢↓╣╕≢─ ⌐╟╡ ⇔√ Fe ─

▬○fi⌐ꜞfi⅜ ⇔ ⱨ꜡♇◒ ⌐⌂╢ ⅜ ∆╢↓≤⅜ ↕╣≡⅔╡⁸∕─

─√╘ ─ ⅜ 100%≢№∫√⁹ 

BOD⁸T- N⁸T- P ─ ⌐⅔™≡⁸ 500m ┘ ─ │ ─ ╟╡

╙ ™ ≢№╡ ≤│ ∫√ ≢№∫√⁹ │ ─ ╩ ╣≡⅔╡⁸

⅜ ⌐ ⇔ ⅜ ™√╘ ─ │ ™ ≤⌂╡⁸╕√⁸ ─

│⁸ ⅛╠─ ⅜ ™↓≤ ┘∕─ ⌐╟╡ ⅜ ⇔╛∆™ ⌐⌂∫

2 ⌐⅔↑╢ COD⁸TOC ┘ ─  
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≡™╢↓≤ ⅜ ≢ ™ ⌐⌂∫√≤ ↕╣╢⁹ 

500m⌐⅔™≡╙ ⅜ ⇔√ ≢№╡⁸ ╒≥≢│⌂™⅜⁸

BOD⁸COD⁸T- P ⅜ ≤ ⇔≡ ™ ≢№∫√⁹⇔⅛⇔⁸T- N│ ≤ ≢№╡ ™

≢№∫√⁹ 

 

 

  

 

 

 

 

 

 

(3)   ┘ ⌐⅔↑╢UV260/DOC⌐≈™≡ 

28 ─ UV260/DOC ┘ DOC ╩ 5⁸ 26 ⅛╠ 28 ─ UV260/DOC

┘ ╩ 6⌐ ∆⁹ 

┘ 500m ─ UV260/DOC│⁸14 ┘ 12[( mABS/cm)/(mg/ L)] ≢№

∫√⁹↓╣│ 2 ≤ ─ ≢⁸ ─ ( 12[ ( mABS/cm)/(mg/ L) 2)

⌐ ™ ≢№∫√⁹ 

3 ⌐≈™≡│⁸43 87[( ABS/c )/(mg/ L)] ≢№╡⁸ 2 ≤ ⌐

─ 23 58 ( ABS/c )/(mg/ L) 2)⌐ ™ ≤⌂∫√⁹ 

⌐≈™≡│⁸ 26 ⅜ 43[( ABS/c )/(mg/ L)] ⁸ 27 ⅜ 100 

[( ABS/c )/(mg/ L)] ≤ ─ ≤ ℮ ⌐№╡⁸∕─ ≤⇔≡ ⌐№╢ ─

≢№╢≤ ↕╣√⁹ │ 27 ≤ ⌐ ⌐ ⇔≡⅔╡⁸ │

27 ≤ ⌐⌂╡⁸ ⌐ ⇔√ 26 ─ 7 ≢№∫√⁹UV260/DOC╙ 87 

[( ABS/c )/(mg/ L)] ≤ 27 ⌐ ™ ≢№∫√√╘⁸ ─ ⌐╟╢ ─

─ ⅜ ⇔≡™╢≤ ⅎ╠╣√⁹ 

╕√⁸

500m ┘ 500m⌐≈™

≡│ 57[( ABS/c )/(mg/ L)]

┘ 43[( ABS/c )/(mg/ L)]

≢№∫√⁹↓╣│ ─ ≤

│ ∫≡⅔╡⁸11 ⌐ ⇔

√ 27 │ 11[( ABS/c

)/(mg/ L)] ┘ 15[( ABS/c

)/(mg/ L)] ≤ ↄ ≤

≢ ⌐ ↄ⁸ ≤ 

⌐ 9 ⌐ ⇔√ 26 │ 29[( ABS/c )/(mg/ L)] ┘ 16[( ABS/c )/(mg/ L)] ≢

№╡⁸ ╟╡│ ™⅜ ≤ ∆╢≤ ™ ≢№∫√⁹ 

ꜜ◦ ⅜ ∆╢ ⌐⅔↑╢ │ⱨⱵfi ⅜ ≢№╡⁸ ⱪꜝfi◒♩fi

3 T-N ─ ┘ ─  4 T-P ─ ┘ ─  

5 UV260/DOC ┘ DOC  
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─ │ UV260/DOC ⅜ⱨⱵfi ╟╡ ™ ⅜ ≢№╡⁸ ⅜ ⇔

≡™╢ ≢│UV260/DOC│ ↄ⌂╢≤ ⅎ╠╣╢⁹ 

⁸UV260/DOC ⅜ ↄ⌂∫√ ≤⇔≡│ ⅜ ∆╢ ≢№∫√↓≤⁸╕√│↓

─ 2 │ ⅜ ↄ ⅜ ⌂ↄ⁸╕√⁸ ⅜ ⅝ →╠╣ ─ ⅜

⇔√↓≤⅜ ⅎ╠╣╢⁹ 

  ⅜ ⅝⌂ ╩ ╘╢ ⌐⅔™≡UV260/DOC│ 16 17 ( mABS/cm)/(mg/ L) ≢

№∫√≤─ 2)⅜№╢⅜⁸↓─ 2 ─ │ ─ ╟╡ ⅝ↄ⁸ ─ ⌐ ™

↓≤⅛╠⁸ ⅛╠─ ⌐╟╢╙─≤ ↕╣╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

(4)   ⌐≈™≡ 

 ▪ ⌐≈™≡ 

   ─ ⌐⅔↑╢DOC ┘ POC ╩ 7⁸ 30 ─

⌐⅔↑╢ DOC─ ╩ 8⌐ ∆⁹ 

│⁸ ⅜ 3.7 ≤ ™⅜ 100 ─ ≤⁸30 ─

╙ ™⁸ ─ ⌐⅛⅛╢ ⌐≈™≡╙ ⇔√⁹ 

⌐ ═√╟℮⌐⁸TOC│ ≡─ ⌐⅔™≡ 0 ≢╒╓ ≢ ⇔≡™╢ ≢№

∫√⅜⁸30 ┘ 100 ╙ POC─ │ ≡ 0.1mg/L ≢№╡⁸╒╓ ≢ ⇔≡

™╢ ≤⌂∫√⁹ 

╕√⁸30 ⌐⅔↑╢ ⌐⅔↑╢ DOC─ │60 85 ─ ≢№╡⁸

100 ╙╒╓ ⅜⌂⅛∫√⁹ 

 

 

 

 

 

 

 

 

 

 
7 ⌐╟╢ DOC ─  

8 30 ─  

DOC─  

6 26 ⅛╠ 28 ─ UV260/ DOC ┘  
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▬ ─ UV260/DOC⌐≈™≡ 

  ⌐⅔↑╢UV260/DOC ┘ DOC ╩ 9⌐ ∆⁹ 

100 ─ UV260/DOC⌐⅔™≡⁸ ┘ 500m ┘

⌐≈™≡│ ─ ≤ ⇔≡╒≤╪≥ ⅜╖╠╣⌂⅛∫√⁹ 

∕─ ─ │ ⇔√⁹ 

2 ─ ≢│⁸ ╩ ™≡ 4 │╒≤╪≥ ⅜ ∑∏⁸ 3

│ ∆╢ ≢№∫√⅜⁸ 4 ≢│⁸ 500m ┘ 500m

⅜ ⇔⁸ ℮ ╩ ⇔√⁹ 

↓─ ≤⇔≡│(3) ≢ ═√╟℮⌐ ⅛╠ ─ ⅜ ⇔√ ≢№

∫√↓≤⅜ ⅎ╠╣⁸ ⅜ ≢№╢ ≤ ⌐ ∆╢ ≤⌂∫√⁹ 

╕√⁸ │ 2 │ ⇔√⅜⁸ │╒╓ ╦╠⌂™ ≤⌂∫√⁹↓

─ ⌐≈™≡│ ≢№╡ ⌂╢ ⅜ ≢№╢⁹ 

⌐│⁸ │ ≢ UV260/DOC─ ⅜ ™ ⅜ ⇔⁸UV260/DOC

─ ⅜ ™ⱨⱵfi ─ ─ ⅜ ∆╢↓≤⌐╟╡⁸UV260/DOC ⅜

⁸ │╒╓ ⇔⌂™ ≤⌂∫≡™╢⅜ 2), 3)⁸↓─ ≢│⁸ ⁸╒╓ ⇔⌂™

│ ∆╢≤™℮ ≤⌂╡ ℮ ╩ ⇔≡™╢⁹∕─ ≤⇔≡│⁸ ≢№╢ DOC⌐

⅔™≡⁸UV260/DOC ─ ™ ─ ─ ⌐╟╢ ╟╡╙ √⌐ ↕╣╢

UV260─ ⅜ ⌂™ DOC ─ ⅜ ⅝™√╘⁸ ⌐ ⅜ ⇔≡™╢√╘≤

↕╣╢⅜⁸ ⌂╢ ⅜ ≢№╢⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 ╕≤╘ 

(1)  500m ┘ 500m│⁸ ⅜ ↄ⁸ ⅜ ⇔≡™╢ ≢№╡⁸ 

BOD⁸COD⁸T- N( 500m│ ↄ)⁸T- P⅜ ≤ ⇔≡ ™ ≢№∫√⁹ 

╕√⁸11 ⌐ ⇔√ 27 ─∕╣∙╣─ ≤ ⇔≡ ™ ≢№∫√⁹ 

(2)  ⇔√ 7 ≡⌐⅔™≡ TOC│╒╓ ≢ ⇔≡™√⁹ 

(3)  UV260/DOC─ ⌐⅔™≡⁸ ⌐ ⇔≡│⁸ ┘ 500m│  

─ ⅜ ⅝™ ≤⌂∫√⁹ 

9 ┘ ⌐⅔↑╢ ⌐⅔↑╢UV260/ DOC ─  
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500m ┘ 500m│⁸ ─ ─ ⌐ ↄ⁸ 2 

─ ≤ ∫√⅜⁸ ─ ⅜ ↄ ⅛╠ ─ ⅜ ⇔√√╘≢№

╡⁸ ⌐╟╢ ≢│⌂™≤ ⅎ╠╣╢⁹ 

3 │ ─ ─ ⅜ ⅝™ ≤⌂∫√⁹ 

─ │ ─ ╙ ™⅜⁸ ─ ⅜ ⅝™ ≢

№∫√⁹ 

(4)  ⌐⅔↑╢ DOC─ │ ╩ ™≡ 60 85 ─ ≢№╡⁸  

─ ⅜ ⅛∫√⁹ 

(5)  100 ─ UV260/DOC│⁸ ─ ⅜ ⅝™ ⁸  

500m│╒≤╪≥ ⅜╖╠╣⌂⅛∫√⅜⁸ ─ ⅜ ⅝™ ≤⌂∫√ ┘

─ 4 │ ⇔√⁹ 

 

 

1)   ▪꜠◐◘fi♄הכJהⱱכfi ♅ꜗה☻ꜟכRכ◗הꜟ♪ⱴfi  

       

2)  ⌐⅔™≡ ∆╢ ─ ≤ ⌐ ∆╢      

⁸SR- 36- 2001 2001  

3)  ─    20.397(1997)  

       

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 



 

 

-  52 -  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

500m 500m 500m

9:35 10:08 11:14 10:41 13:55 11:58 12:21

22.5 20.5 24.5 23.4 25.7 27.3 24.5

22.7 22.7 21.5 20.6 21.4 19.1 22.0

11.2 10.6 0.75 >1 >1

4 5 5 5 - - -

3/s) 40.66 0.84 0.83-

H28.9.14
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 ─ ┘ ─  

 

  

  ─ ╩ ∂√ ╩ ∆╢ ╩ ╢↓≤╩ ≤∆╢⁹ 

 

  

  ⱷ⸗ꜞכ ╩ ⌐ ⇔⁸ ┘ ╩ ⌐ ∆╢⁹ 

 

  

(1)   

⁸ 5m⁸ 15m⁸ 30m 

(2)  300m 

5m⁸ 10m⁸ 15m 

  

  

(1)   

20 4 22 ⅛╠  

28 28 6 22       

29 4 14  

 (2)  300m 

23 11 22 ⅛╠  

28 28 7 13 29 4 14  

⌂⅔⁸ 20 7 31 22 11 3 ─ │ 1km

⌐⅔™≡ ╩ ∫√⁹ 

 

  

┘ EC  

√∞⇔⁸EC│ 300m 5m ≢─╖  

 

  

(1)   

(1) ⌐ ⇔√ 4 ⌐≡ ⱷ⸗ꜞכ JFE ▪♪Ᵽfi♥♇◒

DEFI- T ╩ ♃כ♦≡™ 10 ≢ ╩ ⇔√⁹ 

 (2)  300m 

   (1) ⌐ ⇔√ 3 ⌐≡⁸ ≢ 10 ≢ ╩ ∫√⁹ 

5m:JFE▪♪Ᵽfi♥♇◒ COMPACT- CT ┘  

10m ┘ 15m JFE▪♪Ᵽfi♥♇◒ DEFI- T  

 

 

 

1  



 

 

-  55 -  

 

 ┘  

(1) ⌐⅔↑╢  

20 4 22 ⅛╠ 29 4 14 ♃כ♦ ─ ╕≢─

⌐⅔↑╢ ─ ┘ ⌐⅔↑╢ (

)─ ╩ 2⌐ ∆⁹╕√⁸ 28 ╩♃כ♦─╖─ 3⌐ ∆⁹ 

⌂⅔⁸ 15m─ │♃כ♦ ─ ⌐╟╡ 9 8 ╕≢⇔⅛ ⇔≡™

⌂™⁹ 

≢│⁸ ⅜ 7 ⌐ 10 20m≢ ↕╣⁸10 ⌐│

20 30m┼ ⅜╢ ⌐№╢⁹ 

28 │ 6 ⌐│ ⅜ ↕╣≈≈№╡⁸7 ⌐│ 10 20 m⌐

⅜ ↕╣⁸10 ⌐│ ⅜ 20 30 m⌐ ⅜∫√↓≤⅜ ↕╣≡™╢⁹ 

─ ≢№╢ 6 22 │⁸ ⅜ ↕╣≈≈№╢ ≢№╡⁸ 

⌐ ┘ 5m≤ 15m≢│ ⅜ ↕╣√⁹ 

15m│ 8 ⅛╠ ⅜ ⇔ ─ ⌐ ≠™≡™∫√⅜⁸ ≢⅝√ 9

8 ─ ≢│⁸╕∞ ≤│ ⅜№╡⁸ ─ │⇔≡™⌂⅛∫√↓≤⅜

⅛∫√⁹ 

30m─ │⁸5 10 ╕≢│╒╓ ─ ≢ ⇔⁸10 ⅛╠

⇔⁸11 ⌐│ ─ ≤╒╓ ∂ ≤⌂╡ ─ ⅜ ≢⅝√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

2 20 ⅛╠ 28 ⌐⅔↑╢ ─ ┘ ─  

3 28 ⌐⅔↑╢ ─ ┘ ─  
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   ⌐⅔↑╢ ─ ─ ╩ 4 7 ⌐ ∆⁹ 

⌐⅔↑╢ ⌐≈™≡│⁸ ┘ 5m│ ≤ ≢ ─ 12

3 ╩ ⅝ ≤ ⇔≡ ⇔⁸8 9 ─ ╩ ≤⇔√ ⌂╡─◓ꜝⱨ

≤⌂╡⁸ │ 8 ⅜ ╙ ⅛∫√⁹╕√⁸ ╙ ≤╒╓ ≢№∫√⁹ 

30m⌐⅔™≡⁸ ⌐≈™≡│ ─ 6 9 │ ╙ ™

≢ ⇔≡™√⁹ 25 ┘ 26 │⁸6 7ϴ ≤ ╟╡╙ ™ ⌐

№∫√⅜⁸ 27 │ 8ϴ ≤ ↄ⌂╡⁸ 28 │ 9ϴ ─ ≤ ⌐ ↄ⌂

∫√⁹╕√⁸ │ 10 ⌐ ╕╡⁸ ─ ≤ ∆╢≤ ╟╡╛╛

™ ≢№∫√⁹ ⌐⅔↑╢ │ ≤╒╓ ∂ ≤⌂╡ ≤

≢№∫√⁹ 

15m⌐⅔™≡⁸ │ 8 ⌐ ╕╡⁸ ╙ ™ ≢№

∫√⁹╕√⁸7 8 ╕≢─ ⌐≈™≡│⁸13ϴ 14ϴ ≢№╡⁸ ─

≤─ ≢│ 21 ≤ ─ ≢ ╙ ⅛∫√⁹ 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

4 ─ (H20 H28) 5 5m─ (H20 H28) 

6 15m─ (H20 H28) 7 30m─ (H20 H28) 
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(2) 300m⌐⅔↑╢  

23 11 22 ⅛╠ 29 4 14 ♃כ♦ ─ ╕≢─

300 m ⌐⅔↑╢ ┘ ─ ╩ 8 ⌐

∆⁹╕√⁸ 28 ╩♃כ♦─╖─ 9⌐ ∆⁹⌂⅔⁸ 10m ┘ 15m─

─כ●꜡│♃כ♦ ⌐╟╡ ≢⅝⌂⅛∫√⁹ 

≢│⁸ 5 ⅛╠ ⅜ ↕╣⁸9 ⅛╠ 10

⌐⅛↑≡ ⅜ ⇔⁸11 ⌐│ ∆╢↓≤⅜ ↕╣≡™╢⁹⇔⅛⇔⁸

│⁸ 10m ┘ 15m⌐⅔↑╢ ⅜♃כ♦ ≢⅝⌂⅛∫√√╘⁸ ─

┘ ╩ ∆╢↓≤⅜≢⅝⌂⅛∫√⁹ 

5m≢│⁸ ┘ 5m≤ ⌐ 5 11 ─ │ ≤ ⌐ ⇔

≡⅔╡⁸8 ⌐ ≤⌂∫√⁹ 

 

 

 

 

 

  

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

 

8 23 ⅛╠ 28 ⌐⅔↑╢ 300m─ ┘ 

─  

9 28 ⌐⅔↑╢ 300m─ 5m ┘ 

─  
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╕√⁸ 5m⌐⅔↑╢ ┘ EC─ 25ϴ ≤⁸

⅛╠ 2km ⌐ ∆╢ ┘ ⌐⅔↑╢ EC 28

┘ ─▬○fiⱣꜝfi☻─ ≤ ┘

⌐ 28 ╩♃כ♦╡╟ ─ ╩ 10 ⌐

∆⁹⌂⅔⁸ ┘ ─ EC│⁸ ≢ 25ϴ⌐ ⇔≡ ⇔√

≢№╢↓≤⅛╠⁸ ─ EC │ 25ϴ⌐ ⇔√ ╩ ™√⁹ 

≤ ⁸ 300m 5m ⌐⅔↑╢ EC│⁸ ⌐ ⌂ↄ╒

╓ ─ ≢ ⇔≡⅔╡⁸ ≢│⌂ↄ ─ ⌐ ⅛∫√⁹ 

 

  

EC EC25=ECt/{1+0.02(t- 25)}  

EC25:EC25ϴ ⁸ECt EC ⁸t♃כ♦  

 

 ╕≤╘ 

(1)  ─ ≢│⁸ ⇔√ 6 22 ≢ 5m≤ 15m≢ ─ 

⅜ ↕╣√⁹ 

   30m⌐⅔↑╢ │ 10 ⅛╠ ╕╡⁸11 ⌐│ ─  

⅜ ≢⅝√⁹ 

   ╕√⁸ ─ (6 9 )⌐⅔↑╢ 15m ┘ 30m─ │⁸ ─  

≤ ⇔≡ ™ ≢№∫√⁹ 

(2)  300m 5m ⌐⅔↑╢ EC│⁸ ⌐ ⌂ↄ ─ ≢№╡⁸

─ ─ ╟╡ ─ ⌐ ⅛∫√⁹ 

 

 

 

 

10 300m 5m)⌐⅔↑╢ ┘ EC─ ≤⁸ 

┘ ⌐⅔↑╢ EC─  
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 ─ ─ ⌂ ⌐  

∆╢  

 

 

     

 

╩ ⌐⇔√ │⁸ ╠ 1 )⅜ 1985

⌐ ⇔≡ ⇔≡™√√╘⁸ │ ─ ─ ╩ ∆╢↓

≤╩ ⌐ 2011 ╟╡ ⇔≡ ⇔≡⅝√⁹ │↓╣╠ ─

╩╕≤╘√╙─≢№╢⁹  

╕√⁸ ≤ ⌐⁸ ⌐⅔™≡╙ ⅜

( A 1000MPN/100mL) ╩ ∆╢⌂≥ ⅜ ↕╣╢√╘⁸

≤ ≤─ ⌐≈™≡╙ ╩⇔√⁹ 

 

з │∂╘⌐ 

│⁸1888 ─

─ ⌐╟╢ ≢ ⅜∑⅝

╘╠╣╢⌂≥⇔≡ ↕╣⁸ ⇔

≡™╢ ─ ╛ ─

⁸ ⌂≥⅛╠ ↕╣

≡™╢⁹ ╠(1986 ) │

─ ╩ ╢↓≤⌐╟╡⁸

( ќ☻◐כ ќ ќ

ќ ќ ) ⁸ ( ╙

℮∑╪ ќ ќ ќ ќ

ќ ) ⁸ ( ќ

ќ ) ┘∕╣╠⌐ ⇔⌂™

⌐ ⇔≡™╢√╘⁸ ╠

⌐ ∂≡ ─ ╩ ⅎ√⁹ 

│⁸ ☿fi♃כ

☿fi♃כ ⅜⁸2011 ⅛

╠ 2016 ─ 6 ⌐⅛↑≡ 1

6 ⁸8 │ 11 ⇔√

╩ ╡╕≤╘√╙─≢№╢⁹ 

 

и  

  

1 2011 11 14  

( ─ 3 │ 11 8 )  

  2 2012 6 19  

( ─ 3 │ 6 15 )  

3 2013 8 27  

( ─ 3 │ 8 26 )  

4 2014 11 11  

( ─ 3 │ 11 7 )  

5 2015 6 9  

( ─ 3 │ 6 4 )  

  6 2016 9 7 β  

   ( ─ 3 │ 8 16 )  

β 2 0 1 6 │ ─  

≢ 9 ⌐ ⇔≡ ⇔√⁹ 

 

  

│ 15 ≢─ ה

─ ╩ ╗ 22 ≢ ⇔

√( 1⁸ 1) ⁹√∞⇔⁸2014

│ 11 15 ≢ ⇔√⁹

1⌐⅔↑╢ ─ ⅜ 2014

⌐ ╩ ⇔⌂⅛∫√ 7 ╩

⇔≡™╢⁹ 
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─ ≢│ ≤⇔≡⁸∕╣

∙╣─ ≤ ╩ ∆╢↓

≤≤⇔√⅜⁸ ╛ ⌐╟╡

( │ ) ─ ⅜ ⌂

│⁸ ( │ )

─ ─ ╩ ⇔√⁹╕√⁸

─ ⅜ ≢⅝⌂™ ⁸

⁸ ┼─ ⅜ ⇔ↄ

⌂ ⁸╙℮∑╪ │⁸ ─

│ ─ ≤

⇔√⁹ 

⁸ ─ ⌐⅔↑╢

│ 1 ─ ≢ ∆⁹ 

1 ≤  

No        

1   

2   

כ◐☻ 3   

4 
 

 

5   

6   

7 
 

 

8   

9 ╙℮∑╪   

10   

11   

12   

13   

14   

15   

16   

17   

18   

19 
 

 

20 
 

 

21  ∕─  

22 
 

 

 

 

 ─  

 

 2016  

┘

⁸ ⁸

☿fi♃כ  

☿fi♃כ 

 

 ┘  

┘ │ 1 ─

≤⅔╡⁹ ─℮∟⁸

│ ≤⇔≡ ─ 1

≤⇔√⁹  

 

й ≤  

─ │⁸ 2 28

─≤⅔╡⁹ 

 

 ─ ⌐≈™≡ 

─ ≤

⌐│ ™ ⅜╖╠╣⁸

⅜╒╓ ⇔≡™╢↓≤╩ ⇔√

( 2) ⁹  
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─ ≢ ╙ ─ ™

│⁸ 2110mg/L⁸

1771.7mg/L ≤ ─ ≢

─ ╩ ⇔√⁹ 

 

2 ─ 2016  

 

3⁸4 ⌐ 2016 ┘ 1985

⌐⅔↑╢ ─ ╩

∆⁹2016 ⁸1985 ≤╙⌐ ─

™ ⌐№╢ כ◐☻┘

─ ⅜ ↄ⁸ ─ ™

┘ │ ╙ ™

≤⌂∫√⁹ 

⌐⅔↑╢

─ │⁸™∏╣─ ≢╙

◌♅○fi≢│◌ꜟ◦►ⱶ▬○fi⁸▪

♬○fi≢│ ▬○fi≢№╢⁹2016

( 3) ≤ 1985

( 4) ╩ ∆╢≤⁸ ─◌ꜟ◦

►ⱶ▬○fi ┘ ▬○fi │

⇔⁸ ─ ≢╙

─ ⅜╖╠╣√⁹ 

─ ≢╙ ▬○fi⅜

╘╢ ⅜ ⅝™ │⁸

─ ⅜ ─ ↄ⌐№╡⁸∕↓

⅛╠ ↕╣╢ ─ ≤

ⅎ╠╣╢⁹╟∫≡⁸ ▬○fi

⅜ 1985 ⅛╠ ⇔≡™╢─│⁸

↓─ ⅛╠─ ─

⌐╟╢╙─≤ ↕╣╢⁹ 

 

 

 

 

─ ▬○fi─ ╩

∆╢≤⁸≥─ ≢╙ ▬○

fi≤◌ꜟ◦►ⱶ▬○fi≢ 60 80

╩⇔╘≡™╢( 1⁸ 1)⁹╕√⁸

∕─ ─ │⁸◌♅○fi≢₈Ca

Na

(ԇ) Mg ₉⁸ ⌐▪♬○fi≢₈SO

Cl HCO ₉─ ⌐⌂∫≡™╢⁹ 

1985 ≤ 2016 ─▬○

fi ╩ ⇔≡╙ ⅝⌂ │

╠╣⌂⅛∫√( 2⁸ 2)⁹

│ ∑∏⌐ ▬○fi ─

⅜ ⇔≡™╢╙─≤ ⅎ╠╣╢⁹ 

 

 ─  

─ ▬○fi

≤◌ꜟ◦►ⱶ▬○fi ≤─

⌐│⁸ ┘ ╩ ™≡

y = 1.1645x + 24.798 
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⅜ ↕╣√( 5) ⁹⌂⅔⁸

─ ⅝│ 2011 2015 ≤

╒╓ ∂≢№∫√⁹ 

 

5 ▬○fi ≤◌ꜟ◦►

ⱶ▬○fi ≤─ ( 2016

)  

 

╕√⁸ ▬○fi│ ↄ─ 2 ◌

♅○fi≤ ╩ ∆╢↓≤⅛╠⁸◌

ꜟ◦►ⱶ▬○fi⁸ⱴ◓Ⱡ◦►ⱶ▬○

fi ┘▪ꜟⱵ♬►ⱶ⁸ ⁸ⱴfi●fi

─ ╩ ⇔√▬○fi

≤ ▬○fi ╩ ⇔√

⁸ ─▬○fi │⅔⅔╟

∕ 1 1 ≢ ⅜╖╠╣√( 6) ⁹  

 

6 ▬○fi ≤(

◌♅○fi) ▬○fi ≤

─ 2016  

 

 ─ ≤  

(1)  pH 

1985 ≤ ∆╢≤ ↄ─

≢ pH─ ⅜╖╠╣√⅜⁸

6 ─ ≢│ ⌂ ≢ ⇔

≡™╢( 7) ⁹  

│ ╩ ⇔⁸

(No.1) │ pH3.34 ≢№╡⁸ ┼

╢⌐≈╣ pH⅜ ⇔≡™╢⁹

┘ ⌐≈™≡│⁸╙℮∑

╪ (No.9) ≢ ╩ ⇔√⅜⁸∕─

─ │™∏╣╙ ╩ ⇔⁸ ⅝

⌂ │╖╠╣⌂⅛∫√⁹ 

(No.21) │ ─ ─

≤ ⌂╡⁸ ╩ ⇔≡™╢⁹1985

─ pH3.75 ⅛╠ 2016 ≢

│ pH4.16 ⌐ ⇔≡™√⁹ 

7 pH  

 

(2)  EC( )  

EC│⁸ ≤ ≢ ↄ⁸

⌐ ┘ │ ™

≢№∫√( 8) ⁹2011 ≤ ⇔⁸

ↄ─ ≢ ⅜ ⇔≡™╢↓≤

⅛╠⁸ ⅜ ⌐№╢≤

ⅎ╠╣╢⁹ 

y = 1.602x - 0.3984 

R² = 0.9923 
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(3)  DO( )  

DO⌐≈™≡│⁸ ↔≤⌐ ⅝⌂

│⌂⅛∫√ 9 ⁹ A

7.5 ⌐ ⇔⁸2016 ≢

│ 4 ≢ ⌐ ⇔≡™⌂⅛∫

√⁹ 

(No.21) │⁸ ─ ה

⌐ ⇔ↄ⁸ ⅜ ↑ ╖⌐ↄ

™√╘⌐⁸ ─ ≤ ⇔≡ ™

╩ ⇔√╙─≤ ⅎ╠╣╢⁹ 

 

9  DO 

 

(4)  COD, TOC 

COD ┘ TOC│™∏╣╙ ─

≤⇔≡ ™╠╣╢⁹ 

6 ─ COD⌐≈™≡│⁸

(No.21) ≢ ─Ᵽꜝ≈⅝⅜╖╠╣

╢⅜⁸ ─ ⅜ ⌐ ↄ⁸

┘ ─ │ ™ ⌐№╢( 10)⁹ 

2016 ≢│ ─ 4 ≢

A 3mg/L⌐ ⇔≡™

⌂™⁹  

 
 

 

 

 TOC╙ COD≤ ⌐⁸ ─

⅜ ⌐ ™ ╩ ⇔≡™╢ (

11) ⁹ (No.10,11) │ TOC⁸COD

≤╙⌐ ─ ╟╡╙ ≢№╡⁸

│↓─ ≢ ╙ ─

⅜ ≢№╢≤ ⅎ╠╣╢⁹  

 

11 TOC 

 

(5)  T- P,T- N 

─ ≢⁸ ꜞfi (T - P)⅜

≤⌂∫√ │

№ ╡ ⁸

∕─ │ 0.003mg/L ⅛╠ 0.015

mg/L ≤ ≢ ≢№∫√(

12) ⁹ 6 ⌐⅔™≡╙

│╖╠╣∏⁸2011 ─ ─

─ ╩ ™≡⁸ ≤╙
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⌂ ≢ ⇔≡™╢⁹ 

 

12 ꜞfi  

 

(T - N)│⁸ ≤

(No.21) ≢ ™ ╩ ⇔√ 13 ⁹ 

6 ⌐⅔™≡ │

≢⅝∏⁸ ∂ 8 ⌐ ⇔√ 2011

≤ 2016 ≢│⁸2011

⅜ ≢ ≢№╢─⌐ ⇔⁸

2016 │ ⌐ ≢№

∫√⁹ 

 

13  

 

(6)  ▪ꜟ◌ꜞ ┘  

▪ꜟ◌ꜞ │⁸ ─

╛ ⁸ ⌂≥─▪ꜟ◌ꜞ

╩ ∆ ≢№╢⁹∕─ │⁸

┘ ≢ ↄ⁸

(No.10) ⅛╠ ─ ≢

™ ╩ ⇔≡™╢( 14) ⁹  

╠│⁸ ▬○fi╩ ╗

Na- Cl ─ ⌐≈™≡

⇔≡⅔╡⁸╙℮∑╪ Ї9 ⅛╠

Ї10,11 ⌐ ╢ ─™∏╣

⅛≢⁸↓─ Na- Cl ⅜ ⇔

≡™╢≤ ⅎ╠╣╢⁹  

╕√⁸ (No.21) │⁸ ⁸

┘ ─™∏╣⌐╙

⇔≡⅔╠∏⁸▪ꜟ◌ꜞ ─

─ ⅜ ⌂™√╘⁸ ─ ─

⅜ ↕╣∏⌐ ╣≡⅝≡™╢╙

─≤ ⅎ╠╣╢⁹ 

 

14 ▪ꜟ◌ꜞ  

 

│ ┘ ≢

ↄ⁸ │ ™ ╩ ⇔≡™╢

( 15) ⁹ ⌐ ⁸ ┘☻◐

כ ─ ─ ⅜ ↄ⁸

⅛╠ ↕╣╢ ─ ─

⌐╟╢╙─≤ ↕╣╢⁹   

 

15  

 

(7) ▬○fi  
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│ ▬○fi≢№╡⁸EC≤

⌂ ╩ ⇔≡™╢ ( 16) ⁹ 

≤╙⌐ ─ │

№╢╙── 1985 ≤ ═╢

≤ │ ╘≢ ⇔≡™╢⁹◌

ꜟ◦►ⱶ▬○fi╛ⱴ◓Ⱡ◦►ⱶ▬

○fi⌂≥─ ╙ ▬○fi⌐

⇔≡ ⅜╖╠╣╢⁹ 

 

16 ▬○fi 

 

─℮∟⁸♫♩ꜞ►ⱶ▬○

fi⁸◌ꜞ►ⱶ▬○fi⁸ ▬○fi

⌐≈™≡│⁸ ⌐⌂╢⌐≈╣≡

⅜ ∆╢ ⌐№╡⁸

┘ ≢↓─ ⅜╖╠╣√

17 ⁹↓╣╠─ │ ⅛

╠ ↕╣≡™╢╙─≤ ╦╣╢⁹ 

 

17 ♫♩ꜞ►ⱶ▬○fi⁸◌ꜞ►ⱶ▬

○fi⁸ ▬○fi 2016  

 

 

│⁸ ─ ⌐

⇔⁸ ─ ┘ ≢│⁸

╒≤╪≥ ↕╣⌂⅛∫√( 18) ⁹

╙ ─ ™ │▪ꜟ

Ⱶ♬►ⱶ≢№∫√⁹ 

 

18 ─ 2016  

 

▬ ○fi≤ ─ ⌐

─ ⅜╖╠╣√↓≤⅛╠⁸ ≢

─ ⅜ ™ ─ ≈⌐⁸

▬○fi⅜ ⇔≡™╢≤ ⅎ╠

╣╢ 2⁸ 19 ⁹  

⅛ ╠ ↕╣╢

⅜ ─ ⅛╠ ╩

↕∑╢√╘⁸ ≢ ⅜

™ ≤⌂∫√≤ ⅎ╠╣╢⁹∕

⇔≡⁸ ⇔√ │ pH─

⌐╟╡ ⇔⁸ ⌂≥⌐ ∆

╢√╘⁸ ┘ ─

⅜ ⅛∫√╙─≤ ↕╣╢⁹ 

2 ▬○fi≤ ─  

  Al  Fe Mn Zn 
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19 ≤ ▬○fi  

2011 2016  

 

 ≤ ─  

⌐⅔™≡⁸ ⁸pH

⅜ ∆╢≤≤╙⌐ ⅜

A 1000MPN/100mL╩ ⅎ

≡⅔╡⁸ ⅜ ↕╣≡™╢

2 20 ⁹∕─ │⁸ ─

⌐ ⇔≡™╢≤ ⅎ╠╣╢√╘⁸

2011 ⅛╠ 2016 ⌐⅔↑╢

≤ ─ ⌐≈™≡

⇔√⁹ 

 

20  

⌐⅔↑╢ pH ≤ ─

 

1985 2015  

 

6 ─ ⌐╟╢≤⁸

│ ≢│ ↄ⁸

┘ │ ™ ⌐№╢ (

21) ⁹2016 ≢│⁸5 ≢

⌐ ⇔ ≡ ™ ⌂ ™ ⁹

( No.22) │ ─ ⅜↕

╣ ≡ ™ ⌂ ™ ⅜ ⁸ ∕ ─ │

7900MPN/100mL≤ ─ ⌐⅔↑

╢ ╩ ⇔√⁹╕√⁸↓─ │

2012 ─ (No.14) ≤ ╪

≢ 6 ─ ≢№╢⁹ 

2014 ⅛╠ ╙

∑≡ ⇔≡™╢⅜⁸™∏╣─

⅛╠╙╒╓ ↕╣≡⅔╠∏⁸

─ │ ™≤ ╦╣╢⁹ 

 

21  

 

(1) pH≤─  

2011 ⅛╠ 2016 כ♦─

♃╩ ™√ ( 22) ≢│⁸pH

≤ ≤─ ⌐ ─

R=0.70 ⅜╖╠╣⁸

pH6.6 ≢ ⅜

1000MPN/100mL╩ ⅎ≡™√⁹ 

 

22 pH≤ (2011 2016
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(2) ≤─  

6 ─ ⌐⅔™≡⁸

⅜ 1000MPN/100mL╩ ⅎ

√ ─ │⁸9.5ϴ 25.0ϴ≤

≢№∫√( 23) ⁹ ⌐⁸

┘ ⅜ ™ ⅜

│ ∆╢ ⌐№╢⅜⁸

≤ ─ │╒≤╪≥╖

╠╣⌂⅛∫√⁹ 

 

23  ≤ (2011

2016 )  

 

(3) COD ┘ TOC≤─  

⌐ ⅜ ∆╢≤⁸

─ ⇔╛∆™ ≤⌂╢⁹

∕↓≢ ─ ─ ≤⌂╢

COD ┘ TOC≤ ─

╩ ∫√⅜⁸ ≤ ⌐⁸

─ ⌐ │ ≢⅝⌂⅛∫√

( 24⁸25) ⁹  

 

24  COD≤ (2011

2016 )  

 

 

 

(4) ▬○fi ≤─  

─ ⌂ ≢№

╢ ▬○fi≤ ≤─

≢ │ ─

R=- 0.63 ⅜╖╠╣√( 26) ⁹

▬○fi│◌ꜟ◦►ⱶ▬○fi⁸ⱴ

◓Ⱡ◦►ⱶ▬○fi≤╙ ⅜ ™

≢№╢√╘ ≤⇔≡

⌐ ⇔≡ ╩ ⇔≡

™╢╙─≤ ⅎ╠╣╢⁹ 

▬○fi ⅜ 200mg/L

─ ≢ ⅜

1000MPN/100mL╩ ⅎ≡™√⁹й

─ ≢ ⇔√⁸

▬○fi ─ ⌐╟╢

─ ⅜ ↕╣╢⁹ 

 

26  ▬ ○ fi≤

(2011 2016 )  
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25 TOC≤ (2011
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)  
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▬○fi⌐≈™≡│⁸

─ R=0.64 ⅜

≢⅝⁸ ⅜ 12mg/L ≢

⅜ 1000MPN/100mL╩ ⅎ≡™

╢ 27 ⁹  

 

27 ▬○fi≤  

(2011 2016 )  

 

к ╕≤╘ 

  ╠─1985 ≤⁸2011

⅛╠2016 ⌐⅛↑≡─ ≤

╩ ⇔⁸ ─

─ ╩ ∫√⁹ 

  ─ │

▬○fi≤◌ꜟ◦►ⱶ▬○fi≢№

╡⁸1985 ⅛╠ ⇔≡⅔╠∏⁸

∕─ ─ ⌐≈™≡╙1985

≤ ≢№∫√⁹ │⁸

╙ ─ ™ ⌐№╢ ≢

ↄ⁸ ─ ⌐ ╢⌐≈╣

≡⁸ ∆╢ ⌐№╢⁹╕√⁸1985

≤ ⇔⁸ ⌐ ─

⅜╖╠╣√⁹ 

p H│ 1 9 8 5 ╟╡ ⇔≡

⅔╡⁸ ⌐ ≢ ⌐№∫

√⁹↓─pH─ ╛ ─

│⁸ ─ ─

─ ⌐╟╢╙─∞≤ ╦╣╢⁹ 

⌂⅔⁸ ⌐⅔↑╢

─ 1000MPN/100mL╩ ⅎ╢

─ │ ─ ≢

∂≡™╢pH ⁸ ─

⌐╟╢ ⅜ ⅝™≤ ⅎ╠╣╢⁹ 

 

 

 

1) ה  ה (1986)  

─ ≤∕─ ⌐≈™  

≡⁸ ⁸ 

38⁸19- 29⁹  

 

2) (1985 2015) 

 

 

3) ה (2016)  

─ ─

⌂ ⌐ ∆╢ 5 ) ⁸
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 ─ ▬○fi ▬○fi 2016  

 
 

  

  

 

 

  

  

 

 

in
 

o
u

t
 

Hϕ( )  0 .8   0 .2  0 .0  0 .1  0 .0  0 .0  0 .0  0 .0  0 .0  0 .0  0 .3  0 .0  0 .0  

Fe ( )  0 .5   0 .0  0 .1  0 .0  0 .0  0 .1  0 .0  0 .0  0 .0  0 .1  0 .2  0 .0  0 .0  

Mn ( )  0 .3   0 .4  0 .3  0 .2  0 .2  0 .2  0 .0  0 .0  0 .0  0 .1  0 .3  0 .0  0 .0  

Al ( )  15.2  5 .3  0 .7  1 .3  0 .9  0 .4  0 .1  0 .0  0 .1  0 .1  1 .0  0 .0  0 .0  

Naϕ( )  2 .3   3 .7  5 .0  8 .4  10.5  12.2  7 .9  10.5  14.8  14.4  13.2  16.7  20.1  

Kϕ( )  0 .1   0 .3  0 .8  0 .9  1 .2  1 .3  1 .1  1 .4  1 .6  1 .5  1 .1  1 .6  2 .1  

Ca²ϕ( )  23.3  30.8  32.8  30.3  29.3  26.8  29.8  27.5  23.8  23.7  24.3  27.4  30.4  

Mg²ϕ( )  6 .0   8 .5  10.6  9 .7  9 .2  9 .3  12.6  11.2  10.3  10.2  9 .8  11.7  13.5  

SOϔ²ϖ 
( )  

51.3  50.5  48.8  45.1  42.6  41.3  39.0  38.7  36.4  37.4  39.1  27.9  47.2  

Clϖ( )  0 .1   0 .2  0 .6  3 .9  6 .1  8 .3  1 .6  4 .8  9 .7  9 .7  10.6  11.4  15.1  

HCOϓϊ 
( )  

0 .0   0 .0  0 .3  0 .0  0 .0  0 .1  7 .8  5 .8  3 .2  2 .8  0 .0  3 .1  2 .8  

 
(meq/L)  

55.0  42.6  10.4  24.7  25.1  24.9  4 .1  6 .0  9 .7  10.1  24.2  9 .2  12.0  

 

 

 ─ ▬○fi ▬○fi 2016  
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