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SUMMARY 

Sample Information and Test Type 

Sample ID NWTPH-Gx 

Sample information 
Unleaded Gasoline Composite Mix Product No. RK30206, 

50,000µg/mL, 5 mL ampoules  

Sample supplier 
Chromatographic Specialties Inc. 300 Laurier Blvd. Brockville, ON.  

K6V 5W1 

Sample receipt date April 5, 2017 

Sample receipt temperature N/A 

Test types 

Fathead minnow (Pimephales promelas) survival and growth  

Topsmelt (Atherinops affinis) survival and growth 

Ceriodaphnia dubia survival and reproduction 

Echinoderm (Strongylocentrotus purpuratus) fertilization  

Summary of Results  

Endpoint * mg/L gasoline (95% CL) NOEC LOEC 

Fathead minnow    

survival LC50 2.5 (2.2 – 2.8) 1.0 2.1 

biomass IC25 1.5 (1.2 – 1.7) 
1.0 2.1 

biomass IC50 2.1 (1.9 – 2.3) 

Topsmelt     

survival LC50 1.7 (1.5 – 2.1) 1.7 >1.7 

biomass IC25 1.7 (0.4 – 2.2) 
1.7 >1.7 

biomass IC50 2.2 (1.1 – 2.6) 

Ceriodaphnia dubia    

survival LC50 >2.3 2.3 >2.3 

       reproduction IC25 1.7 (1.3 – 1.9) 
1.1 2.3 

      reproduction IC50 >2.3 

Echinoderm     

fertilization IC25 3.0 (2.9 – 3.0) 
2.5 5.0 

fertilization IC50 3.6 (3.5 – 3.6) 

LC = Lethal Concentration, IC = Inhibition Concentration, NOEC = No Observed Effect Concentration,  

LOEC = Lowest Observed Effect Concentration, * = result was calculated using the solvent control as the negative 

control 
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1.0 INTRODUCTION 

 

Nautilus Environmental Company Inc. conducted toxicity tests for the Washington Department of 

Ecology’s (WDOE) Environmental Assessment Program (EAP) as part of a study to determine 

environmental effects-based concentrations of total petroleum hydrocarbons (TPHs) for aquatic 

organisms. Gasoline samples provided by the WDOE were received at the laboratory in Burnaby, 

BC on April 5, 2017. The following toxicity tests were performed on the gasoline sample:  

 

 Fathead minnow survival and growth (EPA-821-R-02_013) 

 Topsmelt survival and growth (EPA/600/R-95/136) 

 Ceriodaphnia dubia survival and reproduction (EPA-821-R-02-013) 

 Echinoderm fertilization (EPA/600/R-95/136) 

 

This report describes the results of these toxicity tests conducted on the gasoline sample. Copies 

of laboratory data sheets and printouts of statistical analyses 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 US EPA (1995, 2002) and the Washington Department of Ecology 

(WDOE, 2016). To determine an appropriate concentration series that would capture NOEC and 

LOEC values, range-finding tests were performed for each test species prior to initiation of the 

definitive tests.  Definitive tests using Fathead minnow and Topsmelt were initiated on May 10, 

2017. Tests using C. dubia and Echinoderms were initiated on May 11 and 18, 2017, respectively.  

 

2.1 Preparation of Stock Dilution Series  

The nominal concentration series that was used for the definitive test were 5, 2.5, 1.25, 0.63, 0.31, 

0.16 mg gasoline/L. A stock solution of 10 mg gasoline standard/L was prepared first and used to 

prepare the dilutions. The stock was prepared by using approximately 1.112 to 1.116 mL of the 

gasoline standard in approximately 5.53 to 5.58 L of dilution water. Stock solutions were made 

separately for each test species with respective control water.  The 10 mg/L stock solutions in the 

aspirator bottles were stirred overnight and allowed to settle for 1 hour prior to use in preparing 

dilutions. Aspirator bottles were capped with rubber stoppers covered with aluminum foil to 

prevent evaporation. 5-L bottles were filled to the top to avoid loss of the gasoline from 
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volatilization. Aspirator bottles were drained using the port at the bottom of the bottle to avoid 

using the undissolved fraction at the top of the vessels. 

Samples of test solutions were taken immediately after dilutions were prepared and were collected 

in 40-mL sample vials provided by the Manchester Environmental Laboratory, MEL, with no head 

space.  

 

2.2 Subsampling Test Solutions 

 

Subsamples of the fresh stock water were taken during the filling of the test chambers. 

Subsamples of the stale test chamber solutions were collected as a composite of the chamber 

replicates prior to renewal or at the end of the tests.  

 

Test solutions were prepared by the addition of gasoline to achieve a range of test concentrations 

in laboratory control water specific to each test species. Test solutions were prepared and renewed 

daily for tests with Fathead minnow, Topsmelt and C. dubia; the 40 minute echinoderm test did 

not require renewal of test solution. In addition, a methanol control was tested concurrently with 

all four tests. The methanol control was used to calculate all test endpoints.  

 

2.3 Methanol Control  

A methanol control was prepared as a 0.02% solution of methanol, which is the same amount of 

methanol in the highest concentration tested. The methanol control was prepared in separate 

containers on the day that the tests were set up and for all test solution renewals. Statistical 

analyses were performed using the methanol control as the negative control with CETIS (Tidepool 

Scientific Software, 2013).  

 

2.4 Test Lighting 

Natural lighting was provided to the toxicity tests using full spectrum UV fluorescent light tubes, 

Ushio 3000417, F32T8/960 - 32W T8 Fluorescent 6000K 95CRI. Full spectrum fluorescent tubes 

were purchased from Top Bulb 5204 Indianapolis Blvd. East Chicago, IN 46312. 
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Table 1. Summary of test conditions: 7-d fathead minnow (Pimephales promelas) 

survival and growth test. 

Test species Pimephales promelas 

Organism source Commercial supplier 

Organism age <24 hours post-hatch 

Test type Static-renewal 

Test duration 7 days 

Test vessel 375-mL glass container with lid 

Test volume 375 mL 

Test concentrations Six concentrations, plus laboratory and methanol control 

Test replicates 4 per treatment 

Number of organisms 10 per replicate 

Control/dilution water Moderately-hard reconstituted water  

Test solution renewal Daily (80% renewal) 

Test temperature 25 ± 1°C 

Feeding 
Twice a day with approximately 1500-2250 newly hatched brine 

shrimp nauplii (Artemia sp.) in each test container 

Light intensity 100 to 500 lux 

Photoperiod 16 hours light / 8 hours dark 

Aeration None, unless dissolved oxygen falls to <40% saturation 

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 EPA-821-R-02_013 

Statistical software CETIS Version 1.8.7  

Test endpoints Survival and biomass 

Test acceptability criteria for controls ≥80% survival; ≥250 µg mean dry weight 

Reference toxicant Sodium chloride (NaCl) 
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Table 2. Summary of test conditions: 7-d topsmelt (Atherinops affinis) survival and 

growth test. 

Test species Atherinops affinis 

Organism source Commercial supplier 

Organism age 9-to 15-days post-hatch 

Test type Static-renewal 

Test duration 7 days 

Test vessel 500-mL glass container with lid 

Test volume 500 mL 

Test concentrations Six concentrations, plus laboratory and methanol control 

Test replicates 5 per treatment 

Number of organisms 5 per replicate 

Control/dilution water Natural seawater 

Test solution renewal Daily (80% renewal) 

Test temperature 20 ± 1°C 

Test salinity 
30 ± 2 ppt; sample salinity adjusted by addition of H2Ocean 

Pro+ marine salts 

Feeding 
Twice a day with newly hatched brine shrimp nauplii (Artemia 

sp.)  

Light intensity Ambient laboratory lighting 

Photoperiod 16 hours light / 8 hours dark 

Aeration None, unless dissolved oxygen falls below 4.0 mg/L 

Test measurements 
Temperature, dissolved oxygen, pH and salinity measured daily; 

survival checked daily 

Test protocol EPA/600/R-95/136 

Statistical software CETIS Version 1.8.7  

Test endpoints Survival and biomass 

Test acceptability criteria for controls ≥80% survival; ≥0.85 mg mean dry weight 

Reference toxicant Copper (added as CuCl2) 
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Table 3. Summary of test conditions: Ceriodaphnia dubia survival and reproduction 

test. 

Test species Ceriodaphnia dubia 

Organism source In-house culture 

Organism age <24 hour old neonates, produced within a 8 hour window 

Test type Static-renewal 

Test duration 7 ± 1 day 

Test vessel 20-mL glass test tube with snap cap 

Test volume 20 mL 

Test concentrations Six concentrations, plus laboratory and methanol control 

Test replicates 10 per treatment 

Number of organisms 1 per replicate 

Control/dilution water 
20% Perrier water and 80% deionized water + 5 µg/L Se and 2 

µg/L vitamin B12 

Test solution renewal Daily (100% renewal) 

Test temperature 25 ± 1°C 

Feeding Daily with Pseudokirchneriella subcapitata and YCT (3:1 ratio) 

Light intensity 100 to 600 lux at water surface 

Photoperiod 16 hours light / 8 hours dark 

Aeration None 

Test measurements 

Temperature, dissolved oxygen, pH and conductivity measured 

daily; hardness and alkalinity of undiluted sample measured at 

test initiation; survival and reproduction checked daily 

Test protocol EPA-821-R-02-013 

Statistical software CETIS Version 1.8.7 

Test endpoints 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; no 

ephippia present 

Reference toxicant Sodium chloride (NaCl) 
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Table 4. Summary of test conditions: 40-min echinoderm fertilization test. 

Test species Strongylocentrotus purpuratus 

Organism source Commercial supplier 

Organism age < 3 hours post gamete collection 

Test type Static 

Test duration 10 minutes sperm exposure; 10 minutes egg fertilization 

Test vessel 30-mL glass vials with snap cap 

Test volume 30 mL 

Test concentrations Six concentrations, plus laboratory and methanol control 

Test replicates 4 per treatment 

Number of organisms 2000 eggs per replicate 

Control/dilution water Natural seawater 

Test solution renewal None 

Test temperature 12 ± 1°C 

Test salinity 
30 ± 2 ppt; sample salinity adjusted by addition of H2Ocean 

Pro+ marine salts 

Feeding None 

Light intensity Ambient laboratory lighting 

Photoperiod None 

Aeration None 

Test measurements 
Temperature, dissolved oxygen, pH and salinity measured at 

test initiation 

Test protocol EPA/600/R-95/136 

Statistical software CETIS Version 1.8.7  

Test endpoint Fertilization 

Test acceptability criterion for controls ≥60% and <98% mean fertilization 

Reference toxicant Copper (added as CuCl2)  
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3.0 RESULTS 

 

3.1 Analytical Results 

 

Samples of the fresh and “stale” test solutions were analyzed by the Manchester Environmental 

Laboratory. The nominal and measured concentrations are presented in Tables 5 to 8. 

Table 5. Results: Fathead minnow nominal and measured test concentrations (mg 

gasoline/L). 

Nominal 

(mg/L) 

Measured (mg/L) 

t=0 t=24 t=48 t=72 t=96 t=120 t=144 t=168 

fresh stale fresh fresh fresh stale fresh fresh fresh stale 

5 - - - - - - - - - - 

2.5 1.97 0.174* 2.18 2.79 1.83 0.07¹ 1.94 2.08 1.69 0.437 

1.25 - - - - - - - - - - 

0.63 0.531 0.226 0.443 0.445 0.447 0.130 0.467 0.567 0.533 0.042¹ 

0.63 

duplicate 
- - 0.450 - 0.440 - 0.476 - 0.544 - 

0.31 0.259 - - - - - - - - - 

0.31 

duplicate 
0.249 - - - - - - - - - 

0.16 0.120 0.051¹ 0.070¹ 0.089 0.081 0.070¹ 0.094 0.164 0.130 0.07¹ 

* Result of reanalysed sample, t = time, ¹ = results below the reporting limit  
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Table 6. Results: Topsmelt nominal and measured test concentrations (mg gasoline/L). 

Nominal 

(mg/L) 

Measured (mg/L) 

t=0 t=24 t=48 t=72 t=96 t=120 t=144 t=168 

fresh stale fresh fresh fresh stale fresh fresh fresh stale 

5 - - - - - - - - - - 

2.5 1.86 0.635 1.75 2.16 1.10 0.208 1.25 2.00 1.90 0.06¹ 

1.25 - - - - - - - - - - 

0.63 0.522 0.171 0.416 0.384 0.472 0.07¹ 0.417 0.599 0.633 0.07¹ 

0.31 0.253 0.077¹ 0.188 0.174 0.22 0.07¹ 0.188 0.297 0.314 0.07¹ 

0.31 

duplicate 
0.252 - 0.186 - 0.217 - 0.19 - 0.315 - 

0.16 0.119¹ 0.055¹ 0.082¹ 0.082¹ 0.092¹ 0.07¹ 0.083¹ 0.159 0.167 0.07¹ 

t = time, ¹ = results below the reporting limit 

 

Table 7. Results: Ceriodaphnia dubia nominal and measured test concentrations  

(mg gasoline/L). 

Nominal  

(mg/L) 

Measured (mg/L) 

t=0 t=24 t=48 t=72 t=96 t=120 t=144 t=168 

fresh stale fresh fresh fresh stale fresh fresh fresh stale 

5 - - - - - - - - - - 

2.5 0.057* 0.252 1.17 0.817 0.504 0.343 0.769 1.80 1.70 1.19 

1.25 - - - - - - - - - - 

0.63 0.07 0.07 0.209 0.26 0.158 0.091 0.284 0.524 0.425 0.526 

0.63 

duplicate 
0.07 - 0.209 - 0.168 - 0.297 - 0.455 - 

0.31 - - - - - - - - - - 

0.16 0.07 0.07 0.066 0.065 0.04¹ 0.036¹ 0.100 0.135 0.132 0.126 

*Result of reanalysed sample, t = time, ¹ = results below the reporting limit 
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Table 8. Results: Echinoderm nominal and measured test concentrations  

(mg gasoline/L). 

Nominal 

(mg/L) 

Measured (mg/L) 

t=0 

fresh 

5 - 

2.5 2.31 

1.25 - 

0.63 0.61 

0.31 0.322 

0.31 duplicate 0.316 

0.16 0.159 

t = time 

 

 

3.2 Calculation of Test Solution Concentrations 

 

Most of the measured concentrations for the Fathead minnow, Topsmelt and C. dubia tests were 

>20% lower than nominal concentrations. Therefore, nominal concentrations could not be used 

to calculate test endpoints. In order to calculate the average measured test concentrations over 

the duration of the test and to estimate non-measured test concentrations, nominal and measured 

concentrations were regressed for each test. Test concentrations were calculated from the nominal 

concentrations using the equation of the regression line plotted for each definitive test. The 

echinoderm test had separate measured test concentrations that were within 10% of nominal 

concentrations. Therefore, nominal concentrations were used for calculating the echinoderm test 

endpoints. 

 

Figures 1 to 3 show the regression lines and equations used to calculate the test concentrations, 

which were used to calculate the test endpoints for the Fathead minnow, Topsmelt and C. dubia 

tests. Table 9 provides a summary of the calculated gasoline test concentrations from the 

regression equations. 
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Table 9. Results: Summary of nominal and calculated gasoline test concentrations (mg 

gasoline/L). 

Nominal 

(mg/L) 

Calculated concentration (mg/L) 

Fathead minnow Topsmelt C. dubia 

5 4.17 3.42 2.27 

2.5 2.06 1.72 1.13 

1.25 1.00 0.88 0.56 

0.63 0.48 0.45 0.28 

0.31 0.21 0.24 0.13 

0.16 0.08 0.14 0.06 

 

 

Figure 1. Regression of Nominal vs. Measured Concentrations - Fathead minnow  
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Figure 2. Regression of Nominal vs. Measured Concentrations – Topsmelt 

 

 

Figure 3. Regression of Nominal vs. Measured Concentrations – C. dubia 
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3.3 Toxicity Test Results 

 

The results of the toxicity tests are summarized in Tables 5 to 8. All endpoints were calculated in 

CETIS using the solvent control as the negative control. 

 

The results of the 7-day Fathead minnow test are shown in Table 5. The median lethal 

concentration (LC50) estimate for survival was 2.5 mg/L gasoline, and the 25% inhibitive 

concentration (IC25) estimate for biomass was 1.5 mg/L gasoline. The resulting LOEC for both 

endpoints was 2.1 mg/L gasoline.   

 

The results of the 7-day Topsmelt test are shown in Table 6. The LC50 estimate for survival was 

1.7 mg/L gasoline and the IC25 estimate for biomass was 1.7 mg/L gasoline. The resulting LOEC 

estimate was >1.7 mg/L gasoline.  

 

The results of the C. dubia survival and reproduction test are shown in Table 7. There were no 

adverse effects on survival, resulting in an LC50 of >2.3 mg/L gasoline. An inhibitory effect was 

observed on reproduction, resulting in an IC25 estimate of 1.7 mg/L gasoline, and an LOEC of 

2.3 mg/L gasoline.  

 

The results of the Echinoderm fertilization test are shown in Table 8. The IC25 estimate was 3.0 

mg/L gasoline, and a resulting LOEC of 5 mg/L gasoline.  
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Table 9. Results: Fathead minnow 7-day survival and growth test. 

Gasoline Concentrations 
Survival (%) 

(Mean ± SD) 

Biomass (mg) 

(Mean ± SD) 

Dry Weight (mg) 

(Mean ± SD) 
Nominal  

(mg/L) 

Test solutions 

(mg/L) 

Laboratory control 0 97.5 ± 5.0 0.9 ± 0.1 0.9 ± 0.0 

Methanol control 0 100 ± 0.0 0.7 ± 0.0 ¹ 0.7 ± 0.0 ¹ 

0.16 0.08 100 ± 0.0 0.8 ± 0.1 0.8 ± 0.1 

0.31 0.21 97.5 ± 5.0 0.7 ± 0.1 0.7 ± 0.1 

0.63 0.48 97.5 ± 5.0 0.7 ± 0.1 0.7 ± 0.0 

1.25 1.0 92.5 ± 9.6 0.6 ± 0.1 0.7 ± 0.1 

2.5 2.1 75.0 ± 10.0 0.4 ± 0.1 0.5 ± 0.0 

5.0 4.17 5.0 ± 10.0 0.0 ± 0.1 0.6 ± 0.0 

Test endpoint (mg/L) *    

LC50  (95% CL) 2.5 (2.2 – 2.8) -- -- 

IC25 (95% CL) -- 1.5 (1.2 – 1.7) 1.9 (1.2 – N/A) 

IC50  (95% CL) -- 2.1 (1.9 – 2.3) >4.17 

NOEC 1.0 1.0 1.0 

LOEC 2.1 2.1 2.1 

SD = Standard Deviation, LC = Lethal Concentration, IC = Inhibition Concentration, CL = Confidence Limits,  

N/A = Not Available, NOEC = No Observed Effect Concentration, LOEC = Lowest Observed Effect Concentration  

¹ = result was significantly different than the laboratory control, * = result was calculated using the solvent control as 

the negative control  
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Table 10. Results: Topsmelt 7-day survival and growth test.  

Gasoline Concentrations 
Survival (%) 

(Mean ± SD) 

Biomass (mg) 

(Mean ± SD) 

Dry Weight (mg) 

(Mean ± SD) 
Nominal  

(mg/L) 

Test solutions 

(mg/L) 

Laboratory control 0 100 ± 0.0 1.5 ± 0.3 1.5 ± 0.3 

Methanol control 0 96.0 ± 8.9 1.2 ± 0.1 ¹ 1.2 ± 0.0 

0.16 0.14 96.0 ± 8.9 1.4 ± 0.2 1.4 ± 0.2 

0.31 0.24 100 ± 0.0 1.5 ± 0.2 1.5 ± 0.2 

0.63 0.45 92.0 ± 11.0 1.4 ± 0.4 1.5 ± 0.3 

1.25 0.88 84.0 ± 26.1 1.3 ± 0.4 1.6 ± 0.2 

2.5 1.72 68.0 ± 39.0 1.0 ± 0.7 1.5 ± 0.3 

5.0 3.42 0.0 ± 0.0 0.0 ± 0.0  0.0 ± 0.0 

Test endpoint (mg/L) *    

LC50 (95% CL) 1.7 (1.5 – 2.1) -- -- 

IC25 (95% CL) -- 1.7 (0.4 – 2.2) >1.7 

IC50 (95% CL) -- 2.2 (1.1 – 2.6) >1.7 

NOEC 1.7 1.7 1.7 

LOEC >1.7 >1.7 >1.7 

SD = Standard Deviation, LC = Lethal Concentration, IC = Inhibition Concentration, CL = Confidence Limits, NOEC = 

No Observed Effect Concentration, LOEC = Lowest Observed Effect Concentration  

¹ = result was significantly different than the laboratory control, * = result was calculated using the solvent control as 

the negative control  
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Table 11. Results: C. dubia survival and reproduction test. 

Gasoline Concentrations 

Survival (%) 
Reproduction 

(Mean ± SD) 
Nominal  

(mg/L) 

Test solutions  

(mg/L) 

Laboratory control 0 90 15.8 ± 5.2 

Methanol control 0 90 12.7 ± 5.2 ¹ 

0.16 0.06 100 16.5 ± 3.7 

0.31 0.13 90 14.8 ± 4.9 

0.63 0.28 100 18.6 ± 4.2 

1.25 0.56 100 14.2 ± 4.8 

2.5 1.13 100 15.0 ± 2.6 

5.0 2.27 100 9.1 ± 1.7 

Test endpoint (mg/L) *   

LC50 >2.3 -- 

IC25 (95% CL) -- 1.7 (1.3 – 1.9) 

IC50 -- >2.3 

NOEC 2.3 1.1 

LOEC >2.3 2.3 

SD = Standard Deviation, LC = Lethal Concentration, IC = Inhibition Concentration, CL = Confidence Limits, NOEC = 

No Observed Effect Concentration, LOEC = Lowest Observed Effect Concentration  

¹ = result was significantly different than the laboratory control, * = result was calculated using the solvent control as 

the negative control  
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Table 12. Results: Echinoderm (Strongylocentrotus purpuratus) fertilization test. 

Gasoline Concentrations 
Fertilized eggs (%) 

(Mean ± SD) 
Nominal  

(mg/L) 

Test solutions  

(mg/L) 

Laboratory control 0 93.8 ± 2.6 

Methanol control 0 95.8  ± 0.5 

0.16 0.16 92.2 ± 3.0 

0.31 0.31 94.2 ± 1.7 

0.63 0.62  94.2 ± 2.2 

1.25 1.25  95.8 ± 2.2  

2.5 2.5 92.5 ± 3.1 

5.0 5.0 2.5 ± 1.0 

Test endpoint (mg/L) *  

IC25 (95% CL) 3.0 (2.9 – 3.0) 

IC50 (95% CL) 3.6 (3.5 – 3.6) 

NOEC 2.5 

LOEC 5.0 

SD = Standard Deviation, IC = Inhibition Concentration, CL = Confidence Limits, NOEC = No Observed Effect 

Concentration, LOEC = Lowest Observed Effect Concentration, * = result was calculated using the solvent control as the 

negative control  
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4.0 QA/QC 

 

The health history of the test organisms used in the exposures was acceptable and met the 

requirements of the US EPA protocols. For tests with Fathead minnow, Topsmelt and C. dubia, 

there was a statistically significant difference between the laboratory control and the solvent 

control for most of the growth endpoints. Therefore, the solvent control was used for statistical 

analyses to calculate endpoints in all four tests.    

 

Water quality parameters remained within ranges specified in the protocol throughout the tests, 

with the exception of dissolved oxygen in tests with Fathead minnow and Topsmelt. On Day 2, 

dissolved oxygen fell below 40% saturation in test solutions. Therefore, aeration was initiated at a 

rate of 50-100 bubbles per minute for the remaining duration of the tests. With aeration, dissolved 

oxygen remained above 40% saturation for the duration of both tests. To determine if dissolved 

oxygen contributed any observed toxicity in tests, statistical analysis were conducted with Day 2 

survival results; the resulting LOEC values on Day 2 and Day 7 were the same, and therefore; low 

dissolved oxygen was not expected to affect results. There were no other 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. 

 

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

Table 13.  Results for these tests fell within the range for organism performance of the mean and 

two standard deviations, based on historical results obtained by the laboratory with these tests. 

Thus, the sensitivity of the organisms used in these tests was appropriate. The reference toxicant 

tests were performed under the same conditions as those used for the tests.  
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Table 13. Reference toxicant test results. 

Test Species Endpoint 

Historical 

Mean 

(2 SD Range) 

CV 

(%) 

Test 

Number1  Test Date 

P. promelas 
Survival (EC50):  5.3 g/L NaCl 4.8 (3.7 – 6.4) 15 

118 May 10, 2017 
Growth (IC50): 4.8 g/L NaCl 4.3 (2.8 – 6.8) 25 

A. affinis 

Survival (EC50): 118.5 µg/L Cu 
101.8  

(64.4 – 160.9) 
26 

27 May 10, 2017 

Growth (IC50): 105.0 µg/L Cu 
96.2  

(59.8 – 155.1) 
27 

C. dubia 
Survival (LC50): 2.0 g/L NaCl 2.0 (1.8 – 2.2) 5 

160 May 25, 2017 
Reproduction (IC50): 1.1 g/L NaCl 1.5 (1.1 – 2.1) 17 

S. purpuratus Fertilization (IC50): 28.8 µg/L Cu 16.4 (7.1 – 38.1)  52 4 May 18, 2017 

SD = Standard Deviation, CV = Coefficient of Variation, LC = Lethal Concentration, IC = Inhibition Concentration,  

EC = Effect Concentration, 1= number of tests used to calculate historical mean and standard deviation 
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APPENDIX A – Fathead minnow Toxicity Test Data 































































 
 

 

APPENDIX B - Topsmelt Toxicity Test Data 































































 
 

 

APPENDIX C – Ceriodaphnia dubia Toxicity Test Data 





















































 
 

 

APPENDIX D – Echinoderm Toxicity Test Data 







































 
 

 

APPENDIX E – Chain-of-Custody Form 





 
 

 

 

 

 

 

 

 

 

 

END OF REPORT 


