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1.0 INTRODUCTION 

 

Nautilus Environmental conducted acute and sub-lethal toxicity tests for ALS Environmental 

on seven samples identified as L1426336-1 (R10), L1426336-2 (NF1), L1426336-3 (NF2), 

L1426336-4 (X1), L1426336-5 (X14), L1426336-6 (X3A) and L1426336-7 (R3). All samples were 

collected on February 25, 2014 and delivered to the laboratory in Burnaby, BC on February 27, 

2014. Samples were transported in two 20-L plastic containers per sample. The samples were 

received at temperatures ranging from 2.8 - 4.3 C and were stored in the dark at 4  2 C prior to 

testing. The following toxicity tests were performed on all samples: 

 

Ceriodaphnia dubia survival and reproduction 

7-d Lemna minor growth inhibition 

72-h Pseudokirchneriella subcapitata growth inhibition  

96-h rainbow trout (Oncorhynchus mykiss) LC50 

 

This report describes the results of these toxicity tests. Copies of laboratory data sheets and 

printouts of statistical analyses for each test are provided in Appendices A to D. The chain-of-

custody form is provided in Appendix E. 

 

 

2.0 METHODS 

 

Methods for the toxicity tests are summarized in Tables 1 to 4. Testing was conducted according 

to procedures described by the Environment Canada protocols (2000, 2007a, 2007b and 2007c). 

Statistical analyses for the tests were performed using CETIS (Tidepool Scientific Software, 

2013). 
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Table 1. Summary of test conditions: Ceriodaphnia dubia survival and reproduction test. 

Test organism Ceriodaphnia dubia 

Test organism source In-house culture 

Test organism age <24 h old neonates produced within 12 h 

Test type Static-renewal 

Test duration 7 ± 1 day 

Test vessel 20 mL test tube 

Test volume 15 mL 

Test replicates 10 test replicates per treatment 

No. of organisms 1 per replicate 

Control water 20% Perrier water 

Test solution renewal Daily 

Test temperature 25 ± 1°C 

Feeding Pseudokirchneriella subcapitata and YCT 

Light intensity 100 to 600 lux at water surface 

Photoperiod 16 hours light/8 hours dark 

Aeration None 

Test protocol Environment Canada (2007a), EPS 1/RM/21 

Statistical software CETIS (2013) 

Test endpoint Survival and reproduction 

Test acceptability criteria for controls 
80% survival; 15 young per surviving control producing 

three broods; 60% of controls producing three or more 
broods 

Reference toxicant Sodium chloride 
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Table 2. Summary of test conditions: Lemna minor growth inhibition test. 

Test organism Lemna minor, CPCC#490 

Test organism source 
In-house culture, obtained from Canadian Phycological 
Culture Centre, and originally isolated from Wainfleet, 
Stinking Barn, Niagra Peninsula, Ontario, Canada. 

Test organism age 7 to 10 day old 

Test type Static 

Test duration 7 days 

Test vessel 250-mL glass containers 

Test volume 100 mL 

Test replicates 4 per treatment 

No. of organisms Two 3-frond plants per replicate 

Control water Deionized water with supplemented nutrients 

Test solution renewal None 

Test temperature 25 ± 2°C 

Feeding None 

Light intensity 4000 to 5600 lux full spectrum light 

Photoperiod 24 h light 

Aeration None 

Test protocol Environment Canada (2007b), EPS 1/RM/37 

Statistical software CETIS (2013) 

Test endpoint Number of fronds and dry weight 

Test acceptability criteria for controls  8-fold increase in number of fronds 

Reference toxicant Potassium chloride 
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Table 3. Summary of test conditions: Pseudokirchneriella subcapitata growth inhibition test. 

Test organism Pseudokirchneriella subcapitata, strain UTCC #37 

Test organism source 
In-house culture, obtained from Canadian Phycological 
Culture Centre, and originally isolated from Nitelva River, 
Norway. 

Test organism age 3-to 7-day old culture in logarithmic growth phase 

Test type Static 

Test duration 72 hours 

Test vessel Microplate 

Test volume 220 µL 

Test replicates 4 replicates per treatment; 8 replicates for control 

No. of organisms 10, 000 cells/mL 

Control water Deionized water with supplemented nutrients 

Test solution renewal None 

Test temperature 24 ± 2°C 

Feeding None 

Light intensity 3600 to 4400 lux 

Photoperiod 24 hours light 

Aeration None 

Test protocol Environment Canada (2007c), EPS 1/RM/25 

Statistical software CETIS (2013) 

Test endpoint Algal cell growth inhibition 

Test acceptability criteria for controls 
 16-fold increase in number of algal cells; CV 20%; no trend 

when analyzed using Mann-Kendall test 

Reference toxicant Zinc 
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Table 4. Summary of test conditions: 96-h rainbow trout (Oncorhynchus mykiss) LC50 test. 

Test organism Oncorhynchus mykiss 

Test organism source Commercial hatchery 

Test organism age Juvenile 

Test type Static 

Test duration 96 hours 

Test vessel 20 L glass aquarium 

Test volume 10 to 20 L (dependent on size of fish) 

Test replicates 1 test replicate per treatment 

No. of organisms 10 per replicate 

Control water Municipal dechlorinated water 

Test solution renewal None 

Test temperature 15 ± 1°C 

Feeding None 

Light intensity 100 to 500 lux 

Photoperiod 16 hours light/8 hours dark 

Aeration 6.5 ± 1 mL/min/L 

Test protocol Environment Canada (2000), EPS 1/RM/13 

Statistical software CETIS (2013) 

Test endpoint LC50 

Test acceptability criteria for controls  

Reference toxicant Sodium nitrite 
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3.0 RESULTS 

 

The results of toxicity tests conducted on samples R10, NF1, NF2, X1, X14, X3A and R3 are 

provided in Tables 5 to 26. For samples R10 and NF1, no adverse effects were observed in any 

species tested. In addition, stimulation was observed in the P. subcapitata tests in most 

concentrations (Tables 19 and 20). For samples NF2, X1, X14, X3A and R3 all species tested were 

adversely effected, with the exception of L. minor dry weight and rainbow trout survival. The 

LC50 value for rainbow trout was >100% in all samples tested.   

 

 

 

Table 5. Results: Ceriodaphnia dubia survival and reproduction test with sample R10. 

Concentration 

(% v/v) 

Survival 

(%) 

Reproduction 

(mean ± SD) 

Control 100 16.7 ± 2.4 

5 100 16.5 ± 3.1 

10 100 15.0 ± 4.1 

20 100 17.5 ± 3.0 

40 90 13.5 ± 6.0 

60 90 15.2 ± 5.5 

80 90 13.7 ± 6.8 

100 100 16.8 ± 4.3 

Test endpoint (% v/v)   

LC50 >100 - 

IC25 - >100 

IC50 - >100 
SD = Standard Deviation, LC= Lethal Concentration, IC= Inhibition Concentration. 
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Table 6.  Results: Ceriodaphnia dubia survival and reproduction test with sample NF1. 

Concentration 

(% v/v) 

Survival 

(%) 

Reproduction 

(mean ± SD) 

Stimulation 

(%) 

Control 100 14.4 ± 5.1* - 

5 100 16.8 ± 2.6 16.7 

10 100 15.3 ± 4.5 6.2 

20 100 17.1 ± 4.3 18.8 

40 100 17.2 ± 3.2 19.4 

60 90 15.5 ± 2.9 7.6 

80 100 15.7 ± 5.7 9.0 

100 100 17.8 ± 2.1 23.6 

Test endpoint (% v/v)    

LC50 >100 - - 

IC25 - >100 - 

IC50 - >100 - 

SD = Standard Deviation, LC= Lethal Concentration, IC= Inhibition Concentration.  

*This result met the Environment Canada criterion of 15 young per adult female based on surviving organisms that 

had produced three broods, which was 15.8 young per adult.  

Table 7. Results: Ceriodaphnia dubia survival and reproduction test with sample NF2. 

Concentration 

(% v/v) 

Survival 

(%) 

Reproduction 

(mean ± SD) 

Control 90 14.1 ± 5.0* 

5 100 15.4 ± 2.0 

10 100 14.8 ± 1.9 

20 30 2.2 ± 3.3 

40 0 0.0 ± 0.0 

60 0 0.0 ± 0.0 

80 0 0.0 ± 0.0 

100 0 0.0 ± 0.0 

Test endpoint (% v/v)   

LC50 (95% CL) 17.5 (14.3 - 21.5) 

 

- 

IC25 (95% CL) - 12.3 (11.3 - 12.7) 

IC50 (95% CL) - 15.1 (14.0 - 16.2) 
SD = Standard Deviation, LC= Lethal Concentration, IC= Inhibition Concentration, CL= Confidence Limits. 

*This result met the Environment Canada criterion of 15 young per adult female based on surviving organisms that 

had produced three broods, which was 15.7 young per adult.  
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Table 8. Results: Ceriodaphnia dubia survival and reproduction test with sample X1. 

Concentration 

(% v/v) 

Survival 

(%) 

Reproduction 

(mean ± SD) 

Control 100 15.2 ± 1.5 

5 80 15.1 ± 3.2 

10 90 14.1 ± 5.5 

20 100 14.3 ± 1.8 

40 0 0.0 ± 0.0 

60 0 0.0 ± 0.0 

80 0 0.0 ± 0.0 

100 0 0.0 ± 0.0 

Test endpoint (% v/v)   

LC50 (95% CL) 27.2 (25.1 � 29.5) - 

IC25 (95% CL) - 23.0 (20.6 � 23.6) 

IC50 (95% CL) - 27.7 (25.8 � 28.2) 
SD = Standard Deviation, LC= Lethal Concentration, IC= Inhibition Concentration, CL= Confidence Limits. 

 

Table 9.  Results: Ceriodaphnia dubia survival and reproduction test with sample X14. 

Concentration 

(% v/v) 

Survival 

(%) 

Reproduction 

(mean ± SD) 

Control 100 26.0 ± 11.4 

1.56 100 31.2 ± 5.2 � 

3.13 100 32.4 ± 4.7 � 

6.25 90 30.7 ± 10.0 � 

12.5 100 34.6 ± 3.0 � 

25 100 20.5 ± 10.3 

50 100 16.9 ± 8.8 

100 70 2.7 ± 3.1 

Test endpoint (% v/v)   

LC50 >100 - 

IC25 (95% CL) - 30.4 (7.8 � 52.0) 

IC50 (95% CL) - 60.5 (37.1 � 67.6) 
SD = Standard Deviation, LC= Lethal Concentration, IC= Inhibition Concentration, CL= Confidence Limits. 

 � = The hormesis model was conducted but the data did not fit the model; therefore reproduction was adjusted to 

that of the control value for analysis. 
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Table 10. Results: Ceriodaphnia dubia survival and reproduction test with sample X3A. 

Concentration 

(% v/v) 

Survival 

(%) 

Reproduction 

(mean ± SD) 

Control 100 25.0 ± 10.8 

1.56 100 25.1 ± 7.6 

3.13 100 30.5 ± 3.3 � 

6.25 100 28.9 ± 4.0 � 

12.5 100 24.2 ± 10.7 

25 100 22.6 ± 10.3 

50 30 0.0 ± 0.0 

100 0 0.0 ± 0.0 

Test endpoint (% v/v)   

LC50 (95% CL) 43.5 (35.6 � 53.2) - 

IC25 (95% CL) - 28.2 (5.4 � 29.8) 

 IC50 (95% CL) - 34.1 (27.3 � 35.4) 
SD = Standard Deviation, LC= Lethal Concentration, IC= Inhibition Concentration, CL= Confidence Limits.  
� = The hormesis model was conducted but the data did not fit the model; therefore reproduction was adjusted to 

that of the control value for analysis. 
 
 

Table 11.  Results: Ceriodaphnia dubia survival and reproduction test with sample R3. 

Concentration 

(% v/v) 

Survival 

(%) 

Reproduction 

(mean ± SD) 

Control 100 28.9 ± 9.0 

1.56 100  19.8 ± 8.3 

3.13 100 19.2 ± 10.3 

6.25 90 24.6 ± 13.0 

12.5 100 29.9 ± 4.5 

25 100 25.6 ± 7.7 

50 90 22.6 ± 10.8 

100 80 11.8 ± 7.9 

Test endpoint (% v/v)   

LC50  >100 - 

IC25 (95% CL) - 70.7 (n/a - 100) 

IC50 (95% CL) - 97.4 (71.9 - 100) 
SD = Standard Deviation, LC= Lethal Concentration, IC= Inhibition Concentration, CL= Confidence Limits. 
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Table 12. Results: Lemna minor growth inhibition test with sample R10. 

Concentration 

(% v/v) 

Frond Growth 

(No. of Fronds) 

(mean ± SD) 

Stimulation 

(%) 

Dry Weight 

(mg) 

(mean ± SD) 

Stimulation 

(%) 

Control 70.5 ± 6.5 - 5.7 ± 0.6 - 

1.5 85.5 ± 22.6 21.3 7.3 ± 2.2 27.7 

3.0 68.0 ± 17.7 - 5.4 ± 1.5 - 

6.1 61.0 ± 16.2 - 5.1 ± 1.4 - 

12.1 88.0 ± 14.0 24.8 7.2 ± 1.0 26.8 

24.2 86.5 ± 5.8 22.7 7.7 ± 0.6 35.3 

48.5 91.2 ± 21.4 29.4 8.6 ± 2.0* 51.0 

97 69.5 ± 21.6 - 6.3 ± 1.8 10.7 

Test endpoint (% v/v)     

IC25 >97 - >97 - 

IC50 >97 - >97 - 
SD = Standard Deviation, IC = Inhibition Concentration. 
*Indicates concentrations that are significantly greater than the control.  
 
 

Table 13. Results: Lemna minor growth inhibition test with sample NF1. 

Concentration 

(% v/v) 

Frond Growth 

(No. of Fronds) 

(mean ± SD) 

Stimulation 

(%) 

Dry Weight 

(mg) 

(mean ± SD) 

Stimulation 

(%) 

Control 71.2 ± 14.6 - 6.9 ± 1.1 - 

1.5 85.0 ± 11.2 19.3 7.7 ± 0.9 11.0 

3.0 68.5 ± 5.8 - 6.9 ± 0.8 - 

6.1 85.0 ± 23.6 19.3 7.8 ± 1.5 12.5 

12.1 80.2 ± 11.1 12.6 7.6 ± 1.2 9.9 

24.2 80.0 ± 21.3 12.3 7.7 ± 2.0 11.2 

48.5 71.8 ± 10.3 0.7 7.2 ± 1.0 3.4 

97 66.8 ± 14.0 - 6.8 ± 1.4 - 

Test endpoint (% v/v)     

IC25 >97 - >97 - 

IC50 >97 - >97 - 

SD = Standard Deviation, IC = Inhibition Concentration. 
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Table 14.  Results:  Lemna minor growth inhibition test with sample NF2. 

Concentration 

(% v/v) 

Frond Growth 

(No. of Fronds) 

(mean ± SD) 

Stimulation 

(%) 

Dry Weight 

(mg) 

(mean ± SD) 

Stimulation 

(%) 

Control 67.8 ± 11.9 - 6.0 ± 0.9 - 

1.5 66.5 ± 4.5 - 6.1 ± 0.9 1.8 

3.0 64.2 ± 11.4 - 5.9 ± 0.8 - 

6.1 83.0 ± 20.6� 22.5 7.7 ± 1.4� 28.1 

12.1 77.5 ± 15.4� 14.4 7.3 ± 0.9� 22.3 

24.2 54.0 ± 1.2 - 5.5 ± 0.3 - 

48.5 50.2 ± 3.3 - 5.3 ± 0.7 - 

97 45.5 ± 2.6 - 4.8 ± 0.4 - 

Test endpoint (% v/v)     

IC25 (95% CL) 43.7 (7.6 � 87.6) - >97 - 

IC50 >97 - >97 - 

SD = Standard Deviation, IC = Inhibition Concentration, CL= Confidence Limits. 
� The hormesis model was conducted but the data did not fit the model; therefore the number of fronds was adjusted 
to that of the control value for analysis. 
 

Table 15.  Results:  Lemna minor growth inhibition test with sample X1. 

Concentration 

(% v/v) 

Frond Growth 

(No. of Fronds) 

(mean ± SD) 

Stimulation 

(%) 

Dry Weight 

(mg) 

(mean ± SD) 

Stimulation 

(%) 

Control 71.2 ± 20.4 - 5.7 ± 1.3 - 

1.5 79.5 ± 9.0 11.6 6.7 ± 1.0 18.0 

3.0 70.2 ± 10.5 - 6.2 ± 0.9 8.9 

6.1 63.8 ± 5.9 - 5.5 ± 0.7 - 

12.1 69.2 ± 9.5 - 6.2 ± 0.8 9.7 

24.2 63.8 ± 17.8 - 5.9 ± 1.0 5.1 

48.5 52.8 ± 7.8 - 5.4 ± 0.4 - 

97 48.8 ± 4.6 - 5.2 ± 0.6 - 

Test endpoint (% v/v)     

IC25 (95% CL) 48.5 (24.5 - 85.6) - >97 - 

IC50 >97 - >97 - 

SD = Standard Deviation, IC = Inhibition Concentration, CL= Confidence Limits. 
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Table 16. Results: Lemna minor growth inhibition test with sample X14. 

Concentration 

(% v/v) 

Frond Growth 

(No. of Fronds) 

(mean ± SD) 

Stimulation 

(%) 

Dry Weight 

(mg) 

(mean ± SD) 

Stimulation 

(%) 

Control 91.8 ± 9.6 - 8.2 ± 0.9 - 

1.5 91.0 ± 19.8 - 9.1 ± 1.8 10.9 

3.0 101.3 ± 27.4 10.4 9.6 ± 2.4 16.2 

6.1 87.2 ± 13.9 - 8.7 ± 0.9 5.3 

12.1 91.0 ± 15.9 - 8.8 ± 1.1 6.7 

24.2 91.8 ± 3.6 - 9.2 ± 0.2 12.3 

48.5 59.8 ± 9.4 - 8.3 ± 0.9 0.5 

97 45.0 ± 6.6 - 7.7 ± 1.3 - 

Test endpoint (% v/v)     

IC25 (95% CL) 37.5 (25.8 � 53.2) - >97 - 

IC50 (95% CL) 87.0 (48.0 � 97) - >97 - 
SD = Standard Deviation, IC = Inhibition Concentration, CL= Confidence Limits. 
 

 

Table 17. Results: Lemna minor growth inhibition test with sample X3A. 

Concentration 

(% v/v) 

Frond Growth 

(No. of Fronds) 

(mean ± SD) 

Stimulation 

(%) 

Dry Weight 

(mg) 

(mean ± SD) 

Stimulation 

(%) 

Control 65.2 ± 9.8 - 5.5 ± 0.7 - 

1.5 57.0 ± 8.3 - 5.6 ± 0.9 0.5 

3.0 64.0 ± 7.8 - 6.2 ± 0.6 12.5 

6.1 61.5 ± 15.4 - 6.1 ± 1.8 10.0 

12.1 60.2 ± 13.1 - 6.1 ± 1.3 10.9 

24.2 58.8 ± 17.5 - 6.0 ± 1.7 8.8 

48.5 47.8 ± 2.5 - 5.8 ± 0.4 4.4 

97 48.2 ± 10.0 - 5.7 ± 0.9 3.9 

Test endpoint (% v/v)     

IC25 (95% CL) 90.0 (25.5 � 97) - >97 - 

IC50 >97 - >97 - 
SD = Standard Deviation, IC = Inhibition Concentration, CL= Confidence Limits. 
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Table 18. Results: Lemna minor growth inhibition test with sample R3. 

Concentration 

(% v/v) 

Frond Growth 

(No. of Fronds) 

(mean ± SD) 

Stimulation 

(%) 

Dry Weight 

(mg) 

(mean ± SD) 

Stimulation 

(%) 

Control 66.8 ± 10.6 - 5.9 ± 0.7 - 

1.5 78.0 ± 18.4 16.8 6.5 ± 1.4 11.2 

3.0 62.8 ± 2.6 - 5.4 ± 0.4 - 

6.1 63.8 ± 7.4 - 5.7 ± 0.6 - 

12.1 63.5 ± 5.4 - 5.8 ± 0.6 - 

24.2 51.5 ± 7.9 - 5.2 ± 1.0 - 

48.5 50.0 ± 5.0 - 5.4 ± 0.4 - 

97 33.8 ± 2.5 - 4.6 ± 0.2 - 

Test endpoint (% v/v)     

IC25 (95% CL) 36.0 (26.5 � 47.0) - >97 - 

IC50 >97 - >97 - 
SD = Standard Deviation, IC = Inhibition Concentration, CL= Confidence Limits. 
 
 

Table 19. Results: Pseudokirchneriella subcapitata growth inhibition test with sample R10. 

Concentration 

(% v/v) 

Cell Density (x 104 cells/mL) 

(mean ± SD) 

Stimulation 

(%) 

Control 46.8 ± 7.2 - 

1.5 49.8 ± 6.8 6.4 

3.0 55.0 ± 7.1 17.6 

6.0 68.5 ± 2.4* 46.5 

11.9 86.2 ± 10.9* 84.5 

23.8 155.8 ± 9.9* 233.2 

47.6 162.3 ± 18.5* 247.1 

95.2 148.8 ± 8.5* 218.2 

Test endpoint (% v/v)   

IC25 >95.2 - 

IC50 >95.2 - 

SD = Standard Deviation, IC = Inhibition Concentration. 
*Indicates concentrations that are significantly greater than the control.  
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Table 20.  Results: Pseudokirchneriella subcapitata growth inhibition test with sample NF1. 

Concentration 

(% v/v) 

Cell Density (x 104 cells/mL) 

(mean ± SD) 

Stimulation 

(%) 

Control 49.1 ± 6.8 - 

1.5 49.0 ± 4.1 - 

3.0 62.2 ± 6.5* 26.7 

6.0 79.5 ± 7.0* 61.8 

11.9 67.0 ± 8.9* 36.4 

23.8 84.0 ± 6.3* 71.0 

47.6 112.5 ± 14.6* 129.0 

95.2 132.3 ± 11.0* 169.2 

Test endpoint (% v/v)   

IC25 >95.2 - 

IC50 >95.2 - 

SD = Standard Deviation, IC = Inhibition Concentration. 
*Indicates concentrations that are significantly greater than the control.  
 
 

Table 21.  Results: Pseudokirchneriella subcapitata growth inhibition test with sample NF2. 

Concentration 

(% v/v) 

Cell Density (x 104 cells/mL) 

(mean ± SD) 

Stimulation 

(%) 

Control 42.5 ± 2.6 - 

1.5 50.0 ± 9.0� 17.6 

3.0 55.8 ± 4.8� 31.2 

6.0 44.5 ± 5.7� 4.7 

11.9 21.5 ± 5.4 - 

23.8 0.8 ± 1.0 - 

47.6 0.0 ± 0.0 - 

95.2 0.0 ± 0.0 - 

Test endpoint (% v/v)   

IC25 (95% CL) 8.5 (7.5 � 9.7) - 

IC50 (95% CL) 12.0 (9.5 - 14.5) - 

SD = Standard Deviation, IC = Inhibition Concentration, CL= Confidence Limits. 
� The hormesis model was conducted but the data did not fit the model; therefore the cell yield was adjusted to that 
of the control value for analysis. 
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Table 22.  Results: Pseudokirchneriella subcapitata growth inhibition test with sample X1. 

Concentration 

(% v/v) 

Cell Density (x 104 cells/mL) 

(mean ± SD) 

Stimulation 

(%) 

Control 48.1 ± 5.7 - 

1.5 47.0 ± 8.8 - 

3.0 53.8 ± 2.9� 11.7 

6.0 51.0 ± 6.5� 6.0 

11.9 32.8 ± 2.6 - 

23.8 9.2 ± 1.7 - 

47.6 0.2 ± 0.5 - 

95.2 1.0 ± 1.4 - 

Test endpoint (% v/v)   

IC25 (95% CL) 10.2 (7.9 � 11.8) - 

IC50 (95% CL) 15.4 (13.2 � 16.6) - 

SD = Standard Deviation, IC = Inhibition Concentration, CL= Confidence Limits. 
� The hormesis model was conducted but the data did not fit the model; therefore the cell yield was adjusted to that 
of the control value for analysis. 
 

Table 23.  Results: Pseudokirchneriella subcapitata growth inhibition test with sample X14. 

Concentration 

(% v/v) 

Cell Density (x 104 cells/mL) 

(mean ± SD) 

Stimulation 

(%) 

Control 50.0 ± 4.8 - 

1.5 54.8 ± 6.1� 9.5 

3.0 59.8 ± 5.0� 19.5 

6.0 84.0 ± 14.4� 68.0 

11.9 55.5 ± 3.7� 11.0 

23.8 32.0 ± 3.8 - 

47.6 11.8 ± 3.4 - 

95.2 0.0 ± 0.0 - 

Test endpoint (% v/v)   

IC25 (95% CL) 19.3 (16.8 � 21.8) - 

IC50 (95% CL) 30.3 (26.4 � 33.6) - 
SD = Standard Deviation, IC = Inhibition Concentration, CL= Confidence Limits. 
� The hormesis model was conducted but the data did not fit the model; therefore the cell yield was adjusted to that 
of the control value for analysis. 
 

Nautilus Environmental Company Inc. 

Work Order #14076-14079 

15 



 

Table 24.  Results: Pseudokirchneriella subcapitata growth inhibition test with sample X3A. 

Concentration 

(% v/v) 

Cell Density (x 104 cells/mL) 

(mean ± SD) 

Stimulation 

(%) 

Control 54.1 ± 4.4 - 

1.5 51.5 ± 4.5 - 

3.0 56.5 ± 6.1 4.4 

6.0 45.0 ± 12.2 - 

11.9 33.5 ± 4.2 - 

23.8 23.2 ± 1.9 - 

47.6 0.8 ± 1.5 - 

95.2 0.0 ± 0.0 - 

Test endpoint (% v/v)   

IC25 (95% CL) 7.8 (3.6 � 11.1) - 

IC50 (95% CL) 18.4 (13.4 � 22.2) - 
SD = Standard Deviation, IC = Inhibition Concentration, CL= Confidence Limits. 

 

 

Table 25.  Results: Pseudokirchneriella subcapitata growth inhibition test with sample R3. 

Concentration 

(% v/v) 

Cell Density (x 104 cells/mL) 

(mean ± SD) 

Stimulation 

(%) 

Control 44.6 ± 4.2 - 

1.5 50.0 ± 6.4� 12.0 

3.0 86.5 ± 10.0� 93.8 

6.0 105.0 ± 5.5� 135.3 

11.9 85.0 ± 5.1� 90.5 

23.8 59.8 ± 6.4� 33.9 

47.6 25.8 ± 7.0 - 

95.2 4.8 ± 2.2 - 

Test endpoint (% v/v)   

IC25 (95% CL) 35.8 (30.1 � 44.9) - 

IC50 (95% CL) 53.1 (38.5 � 63.4) - 
SD = Standard Deviation, IC = Inhibition Concentration, CL= Confidence Limits. 
� The hormesis model was conducted but the data did not fit the model; therefore the cell yield was adjusted to that 
of the control value for analysis. 
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Table 26.  Results: 96-h rainbow trout (Oncorhynchus mykiss) LC50 test. 

Survival (%) 

Concentration 

(% v/v) 
R10 NF1 NF2 X1 X14 X3A R3 

Control 100 100 100 100 100 90 100 

6.25 100 100 100 100 100 100 100 

12.5 100 100 100 100 100 100 100 

25.0 100 100 90 100 100 100 100 

50 100 100 80 90 100 100 100 

100 100 100 60 100 100 60 100 

Test endpoint 

(% v/v) 
       

LC50 >100 >100 >100 >100 >100 >100 >100 
LC= Lethal Concentration. 
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4.0 QA/QC 

 

The health histories of the test organisms used in the exposures were acceptable and met the 

requirements of the Environment Canada protocols. The tests met all control acceptability 

criteria and water quality parameters remained within ranges specified in the protocols 

throughout the tests. There were no deviations from the test methodologies.  Uncertainty 

associated with these tests is best described by the standard deviation around the mean and/or 

the confidence intervals around the point estimates. 

 

In the rainbow trout test, the 100% (v/v) treatment of sample X14 had 11 fish instead of ten. The 

addition of an extra fish did not impact results since there were no mortalities observed in the 

test.  

 

Results of the reference toxicant tests conducted during the testing program are summarized in 

Table 27.  Results for these tests fell within the range for organism performance of mean and 

range, based on historical results obtained by the laboratory with these tests.  Thus, the 

sensitivities of the organisms evaluated in the reference toxicant tests were appropriate.  

 

 

Table 27. Reference toxicant results.  

Test Species Endpoint Historical Mean 

 (2 SD Range) 

CV  

(%) 

Test Date 

C. dubia 

(Nautilus) 

Survival (LC50): 1.4 g/L NaCl 1.7 (1.2 � 2.5) 21 
February 21, 2014 

Reproduction (IC50): 1.3 g/L NaCl 1.2 (0.8 � 1.6) 18 

C. dubia  

(IRC) 

Survival (LC50):  3.3 g/L NaCl 3.3 (3.1 � 3.4) 5 
February 19, 2014 

Reproduction (IC50): 3.1 g/L NaCl 3.1 (2.9 � 3.3) 6 

L. minor No. Fronds (IC25): 3.6 g/L KCl 4.4 (3.5 � 5.5) 12 February 20, 2014 

P. subcapitata Growth (IC50): 24.7 µg/L Zn 22.7 (15.2 � 33.8) 22 February 21, 2014 

O. mykiss Survival (LC50): 4.7 mg/L NaNO2 5.4 (2.2 - 13.4) 57 February 19, 2014 

SD = Standard Deviation, CV = Coefficient of Variation, IC = Inhibition Concentration, LC = Lethal Concentration. 
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APPENDIX A - Ceriodaphnia dubia Toxicity Test Data 































































































































































































































































 

APPENDIX B - Lemna minor Toxicity Test Data 











































































































































































 

APPENDIX C � Pseudokirchneriella subcapitata Toxicity Test Data 















































































































 

APPENDIX D � Rainbow Trout (Oncorhynchus mykiss) LC50 Toxicity Test Data 































 

APPENDIX E � Chain of Custody Form 

 

 

 

 

 

 

 

 

 

 














