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SUMMARY 

Sample Information and Test Type 

Sample ID 11A Runoff 

Sample collection date April 23, 2018 

Sample receipt date April 24, 2018 

Sample receipt temperature 12.0°C 

Test type 7-d rainbow trout (Oncorhynchus mykiss) embryo viability 

 

Summary of Results 

Endpoint % v/v 

Oncorhynchus mykiss  

Embryo viability EC25 >100 

Embryo viability EC50 >100 

EC = Effective Concentration 
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1.0 INTRODUCTION 
 
Nautilus Environmental Company Inc. conducted a sub-lethal toxicity test for Nyrstar Myra Falls 
as part of their requirements under the Metal Mining Effluent Regulations (MMER) and 
Environmental Effects Monitoring (EEM) program.  Sample 11A Runoff was collected on April 23, 
2018 and delivered to the Nautilus Environmental laboratory in Burnaby, BC on April 24, 2018. 
The sample was transported in four 20-L plastic containers and received at a temperature of 
12.0°C. The sample was stored in the dark at 4 ± 2°C prior to testing. 
 
This report describes the results of the 7-d rainbow trout (Oncorhynchus mykiss) embryo viability 
test conducted on the sample.  Testing was initiated on April 26, 2018.  Copies of raw laboratory 
data sheets and statistical analyses are provided in Appendix A. The chain-of-custody form is 
provided in Appendix B. 
 

2.0 METHODS 
 
The method for the 7-d rainbow trout embryo viability test is summarized in Table 1, and 
followed procedures described by Environment Canada (1998) and modified by Canaria et al. 
(1999). Statistical analyses for the test were performed using CETIS (Tidepool Scientific Software, 
2013). 
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Table 1. Summary of test conditions: rainbow trout (Oncorhynchus mykiss) embryo 
viability test. 

Test species Oncorhynchus mykiss 

Organism source Hatchery 

Organism age <30 minutes post fertilization, <24 hour old gametes 

Test type Static-renewal 

Test duration 7 days 

Test vessel 2-L plastic container 

Test volume 2 L 

Test solution depth 17 cm 

Test concentrations Five concentrations, plus laboratory control 

Test replicates 4 per treatment 

Number of organisms 30 per replicate 

Control/dilution water Dechlorinated Metro Vancouver municipal tapwater 

Test solution renewal Daily (80% renewal) 

Test temperature 14 ± 1°C 

Feeding None 

Light intensity Dark 

Photoperiod 24 hours dark 

Aeration Continuous gentle aeration 

Test measurements 
Temperature, dissolved oxygen, pH and conductivity 
measured daily; hardness and alkalinity of undiluted sample 
measured at test initiation; survival checked daily 

Test protocol Environment Canada (1998), EPS 1/RM/28; Canaria et al. (1999) 

Statistical software CETIS Version 1.8.7 

Test endpoint Embryo viability 

Test acceptability criterion for controls Embryo viability ≥70% 

Reference toxicant Sodium dodecyl sulphate (SDS) 
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3.0 RESULTS 
 
Results of the toxicity test are summarized in Table 2. There were no adverse effects observed 
on the embryo viability of O. mykiss, with the EC25/EC50 values >100% (v/v). 
 

Table 2. Results: rainbow trout (Oncorhynchus mykiss) embryo viability test. 

Concentration (% v/v) 
Embryo Viability (%)  

(Mean ± SD) 

Laboratory Control                                         87.5 ± 14.2 

6.25                                         87.5 ± 12.9 

12.5                                         83.6 ± 10.1 

25                                         85.8 ± 6.9 

50                                         80.0 ± 16.6 

100                                         81.7 ± 23.8 

Test Endpoint (% v/v)  

EC25 >100 

EC50 >100 

SD = Standard Deviation, EC = Effective Concentration 
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4.0 QA/QC 
 
The health history of the test organisms used in the exposure was acceptable and met the 
requirements of the Environment Canada protocol. The test met all control acceptability criteria 
and water quality parameters remained within ranges specified in the protocol throughout the 
test. Uncertainty associated with the test is best described by the standard deviation around the 
mean and/or the confidence intervals around the point estimates. 
 
There was a deviation in the 7-d rainbow trout embryo viability test. The eggs were exposed 
using a blocked design (eggs from each of the four female fish were distributed separately in 
each of replicates A to D) rather than pooled, as specified in the test protocol. The modification 
was used because the egg quality from each female varied considerably, and blocking would 
minimize the effects of poor quality eggs from one particular female fish. This did not seem to 
affect the results of the test since control criterion was met at the end of the seven day 
exposure.  
  
Results of the reference toxicant test conducted during the testing program are summarized in 
Table 3.  Results for this test fell within the range for organism performance of the mean and 
two standard deviations, based on historical results obtained by the laboratory with this test. 
Thus, the sensitivity of the organisms used in this test was appropriate. The reference toxicant 
test was performed under the same conditions as those used for the sample. 
 

Table 3. Reference toxicant test results. 

Test Species Endpoint Historical Mean 
(2 SD Range) 

CV 
(%) Test Date 

O. mykiss Viability (EC50): 2.3 mg/L SDS 4.3 (2.2 – 8.7) mg/L SDS 42 April 26, 2018 

SD = Standard Deviation, CV = Coefficient of Variation, EC = Effective Concentration 
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