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2.1  

2.1.1  
2) 
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1-1 Artemia spp. nauplii  

wph  dph  
 

 

Week1 

Day 1 0.1 
Day 2 0.1 
Day 3 0.1 
Day 4 0.1 
Day 5 0.1 
Day 6 0.2 
Day 7 0.2 

Week2 

Day 8 0.2 
Day 9 0.3 
Day 10 0.3 
Day 11 0.3 
Day 12 0.4 
Day 13 0.6 
Day 14 0.9 

Week3 Day 15 0.9 
Day 16-21 1.5 

Week 4 Day 22-28 2.3 
Week 5 Day 29-35 3.3 
Week 6 Day 36-42 5.1 
Week 7 Day 43-49 8.8 
Week 8 Day 50-56 8.8 

Week 9 Day 57-62 (12 fish/tank) 8.8 
Day 63 (2 fish/tank) 10.6 

Week 10 Day 64-70 10.6 
Week 11~ Day 71~ (F0)10.6, (F1)12.7 

  

 
 

 
 

  

 
 

 
 

  

GC/MS  
 

 
4-t- Sigma-Aldrich Co. LLC.  

-d10  
n-   

 



 

GC/MS  
 

 
    

  
  

   
 

 
 

  
  

  
  

  
  

  
 

  
 

  
   
   

 
4-t-  50 mg n- 50 mL 1000 

mg/L n- 0.0250 0.0500 0.100
0.500 mg/L n- 0 mg/L  

-d10 20 mg n- 20 mL 1000 mg/L
n- 0.250 mg/L

 
 

 
 

 
 

-  
GC/MS  

 
 

 

 
n-  

 
 

 
 

 
 

GC/MS



 

2.1.4  

 

 
1-2 OECD TG240 1 (MEOGRT)  

 
 

 
 

1-3 MEOGRT  
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2.1.5  

  

21
21

7  

F0
F1 3 4 9

10
F0 F1

 
F0 F1 F1

F1
F0 F1

 
 

  

JIS Z 8401:1999 1 B
2 1

1 1 1 2
3 1 2 1

 
 

  

NOEC LOEC OECD TG240 Annex 10 USEPA
Flynn K 3) 1-2

US EPA MEOGRT
LAGDA StatCharrms v. 0.90.91 2018

6 16 R cran R-3.4.4 win 64 bit 4)

1% 5%
 

 
 
  



 

1-2  
   

  
 

 

 
 

 
 

 
 

 
 

 
 

 

  
 

  
 

 
 

 
 

 
 

 
 

 

  

 
 

  

  

   

 
 
2.1.6  

 

 60%  

 26
2  

 F0 F1 20
80% 24

16 65% 20  

 F1 F2 80%  

 F1 3 80%
3 F1 15 90%  

 
  



 

2.2  

2.2.1  

 
 

 

  pH (mg/L)

Control 25.2 0.3 7.1  0.2 7.9  0.3 
1.0 25.3 0.3 7.1  0.1 7.9  0.3 
3.2 25.2 0.4 7.2  0.2 7.8  0.3 
10 25.4 0.3 7.2  0.2 7.8  0.4 
32 25.4 0.3 7.2  0.1 7.8  0.3 

100 25.4 0.4 7.2  0.1 7.8  0.3 
 

2.2.2  

20 / 1-4 1-4
92.6 100% 9 11%

 

 

 
1-4  

 
  

0.1

1

10

100

1000

0 1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 21
Test week

g/L g/L g/L

g/L g/L



 

1-4  
    

)  (%) (%) 
Control 20 ND - - 

1.0 20 0.926 92.6 9 
3.2 20 3.21 100 8 
10 20 9.91 99.1 8 
32 20 31.1 97.2 11 
100 20 99.2 99.2 10 

 
 
2.2.3 F0  

1) F0  
F0 1-5  
3.21 3 1

 
 

1-5 F0  
    

 
  (%)   (%) (%) 

Control 12 0 0 12 0 0 0 
0.926 6 0 0 6 0 0 0 
3.21 6 0 0 6 1 17 8 
9.91 6 0 0 6 0 0 0 
31.1 6 0 0 6 0 0 0 
99.2 6 0 0 6 0 0 0 

 
 
2) F0  

F0 21 Test day1-21 1 1
1-6 21 1-5 21

/ 1-6

 
12 20 / / 21

9264  98%  
  



 

1-6 F0  
  (eggs/day/female) 

 21  1 (DAY1-7) 2 (DAY8-14) 3 (DAY15-21) 
Control          
0.926          
3.21          
9.91          
31.1          
99.2          

  (eggs/day/female) 
 21  1 (DAY1-7) 2 (DAY8-14) 3 (DAY15-21) 

Control          
0.926          
3.21          
9.91          
31.1          
99.2          

  (%) 
 21  1 (DAY1-7) 2 (DAY8-14) 3 (DAY15-21) 

Control          
0.926          
3.21          
9.91          
31.1          
99.2          

n=12 n=6 3.21 
1 n=5  

 

 
1-5 F0 1  

n=12 n=6 3.21 
1 n=5  

Fe
rti

lit
y 

(%
)

N
o.

 o
f e

gg
s 

/ p
ai

r /
 d

ay

Total eggs Fertile eggs Fertility



 

(a) (b)  

 

(c) (d)  

 
1-6 F0 (a) (b) (c) (d)  

 
 
 
3) F0  

F0 1-7 1-7(a)(b)
 

 
1-7 F0  

 mm  mg  
     

Control 32.4 1.1 33.3 1.0 344  41 467 46 
0.926 32.8 0.9 33.9 1.3 370  29 454 35 
3.21 32.3 0.9 33.8 1.4 332  21 472 46 
9.91 32.6 1.6 34.0 0.4 343  55 475 28 
31.1 32.5 1.4 32.4 1.2 348  45 419 50 
99.2 32.9 1.0 33.7 0.8 359  30 452 37 

n=12 n=6 3.21 
n=5  

 
  

0
5

10

15

20

25

30

35

40

45

50

1 2 3 4 5 6 7 8 9 101112131415161718192021

0

20

40

60

80

100

120

1 2 3 4 5 6 7 8 9 101112131415161718192021
0

100

200

300

400

500

600

700

800

900

1 2 3 4 5 6 7 8 9 101112131415161718192021

0

5

10

15

20

25

30

35

40

45

50

1 2 3 4 5 6 7 8 9 101112131415161718192021



 

4) F0  
F0 1-8 1-7(c)(d)

 

 
 

1-8 F0  
 (%)  (%) 

     
Control 2.8 0.5 6.2 0.6 1.2  0.2 10.3 1.4 
0.926 2.5 0.2 5.7 0.5 1.3  0.2 11.2 0.7 
3.21 2.2 0.1 *a

A
6.0 0.8 1.4  0.2 10.5 1.2 

9.91 2.1 0.3 *a 6.2 0.9 1.5  0.3 * 10.9 0.8 
31.1 2.6 0.3 6.1 0.7 1.6  0.2 * 12.3 1.9 *
99.2 2.4 0.5 * 6.0 1.1 1.4  0.3 * 11.8 1.7 *

n=12 n=6 3.21 
n=5 * p<0.05 Jonckheere-Terpstra

Dunn a
 

 
 
5) F0  

ELAISA F0 1-9 1-7(e)
31.1 

 
 

1-9 F0  
 ng/mg liver  

    

Control  509  89  

0.926  422  28  

3.21  478  127  

9.91  470  236  

31.1  * 847  592 * 
99.2  * 728  157 * 

n=12 n=6 3.21 
n=5 * p<0.05 Jonckheere-Terpstra  

 
  



 

6) F0  
F0 1-

10 1-7(f)

 
 

1-10 F0 1  
 Plates/fish) 

    

Control       

0.926        

3.21        

9.91       

31.1        

99.2        
n=12 n=6 3.21 

n=5  
 
 
7) F0  

F0  
 
  



 

(a) (b)  

 

(c)  (HSI)  (d)  (GSI)  

 
(e)  (f)  

 

1-7 F0 (a) (b) (c) (d)  
(d) (d)  

n=12 n=6 3.21 
n=5 *

p<0.05 Jonckheere-Terpstra
Dunn  
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2.2.4 F1  

1)  
F1 18 1-11 7

12 1-8 9
240 112 1-8 2 18

 
0.926 9.91 

31.1 99.2  
80  

 
1-11 F1  

 (day)  (%) 
 18  18  

Control      
0.926   *a    
3.21   *a    
9.91   *a    
31.1      
99.2      

n=12 n=6 *
p<0.05 Mixed Effects Cox Models Jonckheere-Terpstra

a  

 
1-8 F1 7 12  
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2.2.5 F1  

1) F1  
F1 4 21 9 57 DMY

1-12  
4 9

31.1 99.2  
21 80%

 
 

1-12 F1 4 9  
 (%)  (%) 

 4  9  
Control   95  8 
0.926   100  0 
3.21   93  10 
9.91   96  4 
31.1    92  5 * 
99.2    93  6 *

n=12 n=6 *
p<0.05 Jonckheere-Terpstra  

 
2) F1  

10 65 66 1-13 1-9(a)(b)
 

99.2 
 

 
1-13 F1  

 mm  mg  
     

Control          
0.926          
3.21          
9.91          
31.1          
99.2          *

n=41,19,24,25,24,21
n=48,29,19,20,18,22 * p<0.05

Dunnett Jonckheere-Terpstra  
 
  



 

3) F1  
F1 1-14 1-9(c)(d)

2
 

 
 

1-14 F1  
 (%)  (%) 

     
Control          
0.926           
3.21           
9.91           
31.1           
99.2          

n=41,19,24,25,24,21
n=48,29,19,20,18,22( 20) * p<0.05
Jonckheere-Terpstra Dunn  
 
 
4) F1  

ELISA F1 1-15
1-9(e)

99.2 0.926 9.91 
31.1 

 
 

1-15 F1  
 (ng/mg liver) 

   
Control       

0.926      *a 
3.21      *a 
9.91      *a 
31.1       

99.2      *
n=41,19,24,25,24,21

n=48,29,19,20,18,22 * p<0.05 Jonckheere-
Terpstra Dunn a

 
 
  



 

5) F1  
1-16 1-

9(f)  
31.1 

 
 

1-16 F1  
 (Plates/fish) 

   
Control    0  0  

0.926    0  0  

3.21    0  0  

9.91    0  0  

31.1     0  0  

99.2    0  0 
n=41,19,24,25,24,21

n=48,29,19,20,18,22 * p<0.05 Jonckheere-Terpstra
 

 
  



 

(a) (b)  

 

(c)  (HSI)  (d)  (GSI) 

 
(e)  (f)  

 

1-9 F1 (a) (b) (c) (d)  
(d) (d)  

n=41, 19, 24, 25, 24, 21
n=48, 29, 19, 20, 18, 22 *

p<0.05 Jonckheere-Terpstra

Dunn  
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6) F1  
F1 DMY

1-17 1-18
99.2 21 7

99.2 3 1
2

2 1  
 

1-17 F1  
 

n 
  

       
Control 41 41 0 0 41 0 0 
0.926 19 19 0 0 19 0 0 
3.21 24 24 0 0 24 0 0 
9.91 25 25 0 0 25 0 0 
31.1 24 24 0 0 24 0 0 
99.2 21 14 0 7 21 0 0 

 
1-18  F1  

 
n 

  
       
        

        
        
        
        
        

 
 
2.2.6 F1  

1) F1  
F1 1-19  

 
 

1-19  F1  
    

 
  (%)   (%) (%) 

Control 24 0 0 24 0 0 0 
0.926 12 0 0 12 0 0 0 
3.21 12 0 0 12 0 0 0 
9.91 12 0 0 12 0 0 0 
31.1 12 0 0 12 0 0 0 
99.2 12 0 0 12 0 0 0 

 



 

2) F1  
F1 12 14 21 1 1

1-20 21 1-10 21
/ 1-11  

 
24 20 / / 21

14055  97%  
 
 

1-20 F1  
  (eggs/day/female) 

 21  1 (DAY1-7) 2 (DAY8-14) 3 (DAY15-21) 
Control         
0.926         

3.21         

9.91   *       *
31.1   *       *
99.2   *   *  *   *

  (eggs/day/female) 
 21  1 (DAY1-7) 2 (DAY8-14) 3 (DAY15-21) 

Control         
0.926          
3.21          
9.91   *        *
31.1   *      *   *
99.2   *   *    *  *

  (%) 
 21  1 (DAY1-7) 2 (DAY8-14) 3 (DAY15-21) 

Control          
0.926          
3.21          
9.91          
31.1          
99.2  *   *     *

 



 

 
1-10 F1 1  

n=24 n=12 *
p<0.05 Jonckheere-Terpstra  
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3) F1  
F1 1-21 1-12(a)(b)  

99.2 
31.1  99.2 

 
 

1-21  F1  
 mm  mg  

     
Control          
0.926          
3.21         
9.91         
31.1     *     
99.2         

n=24 n=12 *
p<0.05 Jonckheere-Terpstra  

 
 
4) F1  

F1 1-22 1-12(c)(d)
 

99.

 
 

1-22  F1  
  (%)   (%) 

      
Control           
0.926            
3.21            
9.91            
31.1            
99.2           

n=24 n=12 *
p<0.05 Jonckheere-Terpstra

Dunn
 

 
 
  



 

5) F1  
ELISA F1 1-23       

1-12(e)  

 
 

1-23 F1  
 (ng/mg liver) 

   
Control       

0.926       
3.21       
9.91       
31.1       
99.2      

n=24 n=12 *
p<0.05 Dunn  

 
 
6) F1  

F1
1-24 1-12(f)  

 
 

1-24  F1  
 (Plates/fish) 

   
Control        

0.926        

3.21        

9.91         

31.1         

99.2       
n=24 n=12 *

p<0.05 Jonckheere-Terpstra  
 
 

7) F1  
F1  

 
 
 
  



 

(a) (b)  

 

(c)  (HSI)  (d)  (GSI) 

 
(e)  (f)  

 

1-12 F1 (a) (b) (c) (d)  
(d) (d)  

n=24 n=12 *
p<0.05

Jonckheere-Terpstra
Dunn  
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2.2.7 F2  

1)  
F2 18 1-25 7 14

1-13  
9 240 131

1-13 2 18
18 1

10
0.926 

2 1  

0.8 0.9 99.2 
 

80  
 

1-25 F2  
 (day)  (%) 

 18  18  
Control      
0.926   *    
3.21   *    
9.91   *    
31.1   *    
99.2   *    *

n=12 n=6 *
p<0.05 Mixed Effects Cox Models Jonckheere-Terpstra
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2.3  
 

 
 

1 F0 18  
1)  

 
 

2)  

 
 

3)  
31.1 L  

 
4)  

 
 

5)  
 

L Dunn
9.91 g/L 31.1 g/L

 
9.91 L 31.1 L

 
 

2 F1  
1)  

0.926 9.91 
31.1 99.2 0.926 

9.91 
 

 
3 F1  
1) 4 9  

4 9 31.1 
99.2  

 
2)  

 
 

3)  
99.2 L Dunn
0.926 9.91 31.1 

0.926 9.91 
 

  



 

4)  

1

 
 

5)  
L  

L  
 

 31.1 L  
 

4 F1 15  
1)  

 
 

2)  
9.91 L

99.2 L  
 

3)  
9.91 

 
 

4)  
99.2 L

 
 

5)  
 

 
6)  

L 31.1 L
 

L
 

 L  
 

5 F2  

0.8 0.9  
L  

 
 

 



 

2.4  
MEOGRT 4-t-

LOEC 1-26  
F1 0.926 g/L

g/L
95% 31. g/L 92%  

4-t- F1
g/L g/L

F0  
F0 F1 4-t-

F0 LOEC 31.1 g/L F1 LOEC
g/L F1

g/L F1
31.1 g/L 9.91 g/L

F0  
31.1 

F0
F1 9.91 g/L 4-t-

1-27 4-t-
5) 6)  

 
 

 
  



 

1-26 4-t- MEOGRT
LOEC  

Stage wpf Endpoint 
g/L) 

F0 F1 F2 

Embryo 2wpf 
 

 
 >99.2 99.2 

  >99.2 <0.926 
Larva 4wpf    >99.2  

Sub-
Adult 10wpf 

 

 

 31.1 

 

 
  >99.2 
 99.2 

 
  >99.2 
 99.2 

 
  >99.2 
 <0.926 

 
  >99.2 
 31.1 

 
  >99.2 
 99.2 

 
 31.1 
  - 

  >99.2 

Adult 

12
15wpf 

 
 >99.2  >99.2 

 

 >99.2  >99.2 

 >99.2  9.91 
 >99.2  9.91 

 >99.2  99.2 

15wpf 

 
 >99.2  99.2 
 >99.2  31.1 

 
 >99.2  99.2 
 >99.2  31.1 

 
 >99.2  99.2 
  99.2  <0.926 

 
  9.91  99.2 
  31.1  >99.2 

 
  31.1  99.2 
 31.1 <0.926 

 
 >99.2 9.91 
 -  - 

 >99.2  >99.2 
  



 

1-27 4-t- 1 5)

 

Stage wpf 
Endpoint 

 

  94.0, 48.1, 23.7, 
11.4, 6.94 

Embryo 2wpf 
  >94.0 

  >94.0 
Larva 4wpf   >94.0 

Sub-
Adult 10wpf 

  >94.0 

 
 

 >94.0 
 

 
 

 >94.0 
 

 
  - 
  - 

 
  - 
  - 

 
 11.4 
 48.1 

 
 48.1 
  - 

 48.1 
 11.4 
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          Results of Analysis, Device No.2
Sample: Dechlorinated tap water generated with device No. 2 in building B12 of LSI Medience [for testing] 
Measurement agency: MC Evolve Technologies Corporation

8-3-1 Chuo, Ami-machi, Inashiki-gun, Ibaraki 300-0332, Japan
Date for sample collection: August 7, 2018

These data were obtained from report 18H-004291-0001.
Item [unit] Result Item [unit] Result

Suspended Substance (SS) N.D. Selenium N.D.
[mg/L] ( <1.0 ) [mg/L] ( <0.001 )

Total Organic Carbon (TOC) N.D. Total Residue
[mg/L] ( <0.3 ) [mg/L] 85

Biochemical Oxygen Demand (BOD) Conductivity
[mg/L] <0.5 [mS/m] 14

Chemical Oxygen Demand (COD) N.D. Hardness
[mg/L] ( <0.5 ) [mg CaCO3/L] 53

Total Phosphorus N.D. Alkalinity (pH4.8)
[mg/L] ( <0.02 ) [mg CaCO3/L] 34

pH 7.6 Sodium
[-/( )] ( 20 ) [mg/L] 6.9

Coliform Group Potassium
[MPN/100mL] 0 [mg/L] 1.1

Total Mercury N.D. Calcium
[mg/L] ( <0.00005 ) [mg/L] 15

Copper N.D. Magnesium
[mg/L] ( <0.005 ) [mg/L] 3.8

Cadmium N.D. Oil (n -Hexane Extracts) N.D.
[mg/L] ( <0.0003 ) [mg/L] ( <0.5 )

Zinc N.D. Oil (Oily Film / Observation)    Not
[mg/L] ( <0.01) [-]    Recognized

Lead N.D. Phenols N.D.
[mg/L] ( <0.001 ) [mg/L] ( <0.005 )

Aluminum Polychlorinated Biphenyl (PCB) N.D.
[mg/L] 0.03 [mg/L] ( <0.0005 )

Nickel N.D. Thiram N.D.
[mg/L] ( <0.01 ) [mg/L] ( <0.0006 )

Hexavalent Chromium N.D. Simazine N.D.
[mg/L] ( <0.005 ) [mg/L] ( <0.0003 )

Manganese N.D. Thiobencarb N.D.
[mg/L] ( <0.01 ) [mg/L] ( <0.002 )

Tin N.D. Isoxathion N.D.
[mg/L] ( <0.03 ) [mg/L] ( <0.001 )

Silver N.D. Diazinon N.D.
[mg/L] ( <0.01 ) [mg/L] ( <0.001 )

Cobalt N.D. Fenitrothion (MEP) N.D.
[mg/L] ( <0.01 ) [mg/L] ( <0.001 )

Iron N.D. Isoprothiolane N.D.
[mg/L] ( <0.04 ) [mg/L] ( <0.001 )

Total Cyanide N.D. Oxine-Copper N.D.
[mg/L] ( <0.001 ) [mg/L] ( <0.001 )

Residual Chlorine N.D. Chlorothalonil (TPN) N.D.
[mg/L] ( <0.1 ) [mg/L] ( <0.001 )

Bromic Ion N.D. Propyzamide N.D.
[mg/L] ( <0.5 ) [mg/L] ( <0.001 )

Fluorine N.D. EPN N.D.
[mg/L] ( <0.1 ) [mg/L] ( <0.001 )

Hydrogen Sulfide N.D. Dichlorovos (DDVP) N.D.
[mg/L] ( <0.002 ) [mg/L] ( <0.001 )

Ammonium Nitrogen N.D. Fenobucarb (BPMC) N.D.
[mg/L] ( <0.2 ) [mg/L] ( <0.001 )

Nitrite Nitrogen N.D. Iprobenfos (IBP) N.D.
[mg/L] ( <0.1 ) [mg/L] ( <0.001 )

Arsenic N.D. Chloronitrofen (CNP) N.D.
[mg/L] ( <0.001 ) [mg/L] ( <0.001 )

Surface-Active Agents (Anionic) N.D.
[mg/L] ( <0.02 )




