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24 HMT ( )

m3/s (5/19 5:00)

5/18 21:30 364m3/s 5/19 20:00 678m3/s
( )

5/18 21:30 146m3/s 5/20 02:00 241m3/s
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16 4 1 20 21 22 23 25 26
27 5  

          

   1ml 100     0.1mg/L  

       0.03mg/L  

   0.003mg/L     0.03mg/L  

   0.0005mg/L     0.09mg/L  

   0.01mg/L     0.08mg/L  

   0.01mg/L     1.0mg/L  

   0.01mg/L  
 

 
 0.2mg/L  

   0.05mg/L     0.3mg/L  

   0.04mg/L     1.0mg/L  

   0.01mg/L  
 

 
 200mg/L  

  10mg/L     0.05mg/L  

   0.8mg/L     200mg/L  

   1.0mg/L  
 

 
 300mg/L  

   0.002mg/L     500mg/L  
 1,4-   0.05mg/L     0.2mg/L  
 -1,2-  

-1,2-  
 0.04mg/L     0.00001mg/L  

   0.02mg/L   2-   0.00001mg/L  

   0.01mg/L     0.02mg/L  

   0.01mg/L     0.005mg/L  

   0.01mg/L  
 (

) 
 3mg/L  

   0.6mg/L   pH   5.8 8.6  
   0.02mg/L      
   0.06mg/L      
   0.03mg/L     5  
   0.1mg/L     2  
   0.01mg/L      

 
 27   
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 0.02mg/L

 
   0.01mg/L  

  
 0.002mg/L

( ) 
   20mg/L  

  
 0.02mg/

 
 1,1,1-   0.3mg/L  

 1,2-   0.004mg/L   -t-   0.02mg/L  

   0.4mg/L  
 

 
 3mg/L  

 (2- )  0.08mg/L      

   0.6mg/L     30mg/L 200mg/L  

   0.6mg/L      

   0.01mg/L ( )  pH   7.5  

   0.02mg/L ( )     

   
 

 
  

 1ml 2,000
( ) 

   1mg/L   1,1-   0.1mg/L  

   10mg/L 100mg/L    
 0.1mg/L

 

 
 

 

1  
 
 
                                  

DI DVi i GVi i  

     mg/l         mg/l    

    -    0.5 

    0.7    0.0008  

    -    0.0006 (TBTO) 
    0.07    - 

   0.0005    - 

   -    - 
   0.00008     - 

   0.00002     - 

   0.5    - 
   0.0004     - 

   0.002    - 

   -    0.06 
    -    - 

    -    0.001 

   -    0.4 

   0.02     0.025 
   1pgTEQ/L     - 

   -    - 

   0.3     0.0001 
   0.1     0.02 

   -    0.0001 

   -    0.02 

   -    0.2 
   0.01  ( )  ( ) 

 
 

            
                                                                                             28   
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WHO  

yes 
no 

1/10  

NOAEL( ) 
 

LOAEL  

NOAEL (no observed adverse effect level) (mg/kg/day) 

LOAEL (lowest observed adverse effect evel)(mg/kg/day) 
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 (TDI: tolerable daily intake) 

TDI  [(mg/kg)/ ] = 
NOAEL [(mg/kg)/ ] 
 
UF1 UF2 UF3  

, UF 

mg/L  

50kg WHO 60kg) 2L
10 20%  

 

 
g/m3 or g/L) 

10% 

ED10 LED10 

95%  
 

 
1/(mg/kg/ ) 

ED10 
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(70 )
10 1 10-5 1 14

VSD Virtual Safe Dose
 

mg/L  

50kg WHO 60kg) 2L
10 20%  

 

  

  
 

 
 

  
  

 
7 1 17  130  3   23 7  5.0  68  

 
16 10 23  13  1  

12
 

23 9  5.4  26  

 19 3 25  1.3  13  
 

 
25 7 8  6.4  17  

 
19 7 16  5.9  20  

 

 
26 7-9  5.5  36  

 
20 6 14  0.6  18   27 9  2.7  11  

 
21 8 11  7.5  3  

 
28 1  50.4  6  

 23 3 11  257  5  
10

 
28 8  1.7  40  

 
26 11 22  0.1  24   29 7  0.3  24  

 28 4 14 16  44.6  3  

 
28 10 21  1.6  4  

2017 11 8  
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etc 

 
 

3L/  
10 20L/  
21 100L/  
28 250L/  

4  
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 5  

 2  

 5.8 8.6  

 10mg/l  

 /50ml 

 10 cfu/100ml  

 

 

  

 5  

 25mg/l  

 1 /ml  

 10 cfu/100ml  

  

 

   

pH  5.8 8.6  

 30  
1  

 2  

 
   

12mg/l  

 
0.4mg/l  
(1.0mg/l ) 

  
 30  

1   200 CFU/ml  

 
0.2mg/l  

 

 

 
 

 21   
 33  56  
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 0.1ppm  0.1ppm  

7 1  

pH 5.8 8.6  5.8 8.6  

   

 
  

   2 1
  2   

 
 

 
3 9

 
 

   

 
  

  

(  17  4 )  
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( E. coli )   

  

  

  

UV  
 

 

 

 

 
DALY : DALYpppy  
Pill(y):  
DB : NoV 1 DALY/case   
  

QMRA
10-6 DALYpppy . 

DALY = Pill (y)  DB 
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NEWater  

m3/ /  
 

m3/  
NEWater 40%)  

m3/ 25% 3.5kWh/m3 
  

PUB (Public Utilities Board : )  
 

 

 

 

 

 
WRP  

2,500
 

WRP 

WRP 

WRP 

WRP 

WRP 
WRP 

WRP 

NEWater 
WRP  
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2  since 1950s 

 19 44  
0.013 0.025 kWh/m3 

 (  0.05 kWh/m3  0.2 1.0 kWh/m3 ) 

 
 

 
 

 
 

 
 

 
 

 
m3  
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