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Data Quality Assurance:    

o Nautilus Environmental is accredited in accordance with NELAP by the State of Oregon 
Environmental Laboratory Accreditation Program (Certificate No. 4053).  It is also 
certified by the State of California Water Resources Control Board Environmental 
Laboratory Accreditation Program (Certificate No. 1802) and the State of Washington 
Department of Ecology (Lab ID C552).  Specific fields of testing applicable to each 
accreditation are available upon request. 

o All data have been reviewed and verified.   

o All test results have met minimum test acceptability criteria under their respective EPA 
protocols, unless otherwise noted in this report. 

o All test results have met internal Quality Assurance Program requirements. 
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   2740 W. Magnolia Blvd., Suite 102 

Burbank, CA 91505 
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Introduction 

Bioassay testing was performed on one sample from the City of Irwindale, California to evaluate 

the toxicity of storm water runoff to the water flea (Ceriodaphnia dubia).  Sampling and testing 

was conducted to satisfy requirements in the Los Angeles Region MS4 permit (Order No. R4-

2012-0175).  The sample was collected during a storm event that occurred on December 16, 

2016.  The toxicity screening test was conducted at Nautilus Environmental (Nautilus) in San 

Diego, California between December 17 and 23, 2016.  

Materials and Methods 

Test Material 

Test material consisted of one storm water sample.  Collection was conducted.  The sample 

was collected under the direction of Mr. Michael Kolbenschlag of AEI-CASC Consulting (AEI-

CASC) by AEI-CASC personnel and hand delivered to Nautilus on the sample day as collection.   

Upon arrival at Nautilus, an aliquot of the sample was drawn and water quality parameters of 

pH, dissolved oxygen (DO), conductivity, salinity, alkalinity, hardness, and temperature were 

measured and recorded.  The sample was stored in the dark at 4° C until used for testing.  A 

summary of the sample collection and receipt times is provided in Table 1.   

Table 1.  Sample Collection and Receipt Times 

Sample ID Sample Collection Date; Time Sample Receipt Date; Time 

SGR-077 12/16/16; 04:30 12/16/16; 17:10 

 
Chronic Toxicity Methods 

Testing was conducted in accordance with methods published in USEPA (2002).  Test 

specifications are summarized in Table 2. 

In accordance with permit requirements, chronic toxicity test biological endpoint data was 

analyzed using the Test of Significant Toxicity (TST) t-test approach specified in the USEPA 

NPDES TST Implementation Document (USEPA 2010).  For this monitoring program, the 

critical chronic in-stream waste concentration (IWC) is set at 100 percent sample (i.e. no 

dilution).  A pass/fail result is reported per the TST method comparing the 100 percent sample 

to the lab control.  The TST analysis was performed using the Comprehensive Environmental 

Toxicity Information System™ (CETIS) software by Tidepool Scientific Software.  The TST 

method applies a modified t-test that takes into account both the statistical power of the test and 

magnitude of biological effects in determining the presence of a response.  Results are reported 

as “Pass” if a sample is considered non-toxic according to the TST calculation, or “Fail” if 

considered toxic according to TST.   

  



AEI-CASC Consulting  City of Irwindale Storm Water Monitoring 
Test ID Number: 1612-S178 December 16, 2016 Storm Event 

Nautilus Environmental  2 

Table 2.  Chronic C. dubia Test Specifications 

Test Start Date, Time: 12/17/16, 16:00 

Test End Date, Time: 12/23/16, 15:00 

Test Organism: Ceriodaphnia dubia (water flea) 

Test Organism Source; Age: In-house culture; < 24 hours  

Lab Control Water: EPA diluted mineral water (80% Nanopure DI and 20% Perrier®) 

Test Concentrations: 100 percent sample; lab control 

Endpoints/Protocol:  Survival and Reproduction/ EPA/821/R-02-013, USEPA 2002 

Acceptability Criteria: Mean control survival ≥  80%; ≥  60% of surviving females producing 3 
or more broods;  mean number of offspring ≥  15 per surviving female. 

Statistical Analysis Software/ 
Analysis: 

CETIS™, version 1.8.7.20/ TST Analysis 

Results 

Water flea survival was 100 percent in both the lab control and the SGR-077 sample.  However, 
mean water flea reproduction in the sample was reduced relative to the lab control. The 
reproduction endpoint failed according to the TST analysis with a 34 percent effect from control.  
A summary of results is presented in Table 3.  Complete statistical analyses and raw bench 
datasheets are provided in Appendix A.  Water quality measurements recorded at sample 
check-in and a copy of the chain of custody form and are provided in Appendices B and C, 
respectively. 
 

Table 3.  Summary of C. dubia Survival and Reproduction Results 

Sample ID         
(100% sample) 

Mean Percent 
Survival 

PE 
(%) 

TST Result 
(Pass/Fail) 

Mean 
Reproduction 
(# neonates) 

PE 
(%) 

TST Result 
(Pass/Fail) 

Lab Control 100 - - 24.2 - - 

SGR-077 100 0.0 Pass 16.0 34 Fail 

TST analysis is not appropriate for the C. dubia chronic survival endpoint because the test design includes only one organism per 
replicate.  Therefore, the result for the chronic survival endpoint is based on percent effect (PE) compared to control calculated as: 
((mean response in control - mean response in sample)/mean response in control) *100.  A negative PE indicates better organism 
performance in the sample compared to that in the control. For the survival endpoint, the TST result is considered a Pass (non-toxic) 
if PE <25 and a Fail (toxic) if PE ≥ 25.    

TST: Pass = sample is non-toxic according to the TST calculation; Fail = sample is toxic according to the TST calculation 
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Quality Assurance 

The sample was received under appropriate conditions and the tests were initiated within the 

required 36-hour holding time. Mean control responses met minimum acceptability criteria.  

Appropriate alpha levels were used for statistical analyses according to the TST Implementation 

Document guidelines (USEPA 2010).  A list of laboratory qualifier codes used on raw data 

sheets is available in Appendix D.   

Results for the monthly reference toxicant test used to monitor laboratory performance and test 

organism sensitivity are summarized in Table 4.  All test acceptability criteria were met. 

Additionally, the median lethal and median effect concentrations (LC50/EC50) were within two 

standard deviations (SD) from the historical mean, indicating that the test organisms exhibited 

typical sensitivity to copper as that historically observed in the Nautilus laboratory. The survival 

and reproduction control charts for the past 20 reference toxicant tests conducted at Nautilus 

are presented in Appendix E. 

 

Table 4.  Summary of Statistical Results for the Reference Toxicant Test 

Test Endpoint NOEC 
(µg/L copper) 

LC50/EC50 
(µg/L copper) 

Historical LC50/EC50 

 2 SD (µg/L copper) 

    Survival 

    Reproduction  

25 

25 

50.0 

55.3 

60.8  16.1 

60.1  23.8 

NOEC = the highest concentration tested that results in no observed effect. 

LC50/EC50 = concentration expected to cause mortality or an adverse effect to 50 percent of the test organisms. 

Historical LC50/EC50 ± 2 SD = the mean LC50 or EC50 from the previous 20 tests performed by Nautilus, plus or minus 
two standard deviations. 
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Raw Data and Statistical Summaries 













 

 

Appendix B 

 

Sample Check-In Information





 

 

Appendix C 

 

Chain-of-Custody Form 

  





 

 

Appendix D 

 

Qualifier Code Glossary 
  



Updated: 6/30/15 

Glossary of Qualifier Codes: 

Q1 -  Temperatures out of recommended range; corrective action taken and recorded in Test 
Temperature Correction Log 

Q2 -  Temperatures out of recommended range; no action taken, test terminated same day 

Q3 -  Sample aerated prior to initiation or renewal due to dissolved oxygen (D.O.) levels below 6.0 
mg/L 

Q4 -  Test aerated; D.O. levels dropped below 4.0 mg/L 

Q5 -  Test initiated with aeration due to an anticipated drop in D.O. 

Q6 -  Airline obstructed or fell out of replicate and replaced; drop in D.O. occurred 

Q7 -  Salinity out of recommended range 

Q8 -  Spilled test chamber/ Unable to recover test organism(s)  

Q9 - Inadequate sample volume remaining, 50% renewal performed 

Q10 -    Inadequate sample volume remaining, no renewal performed 

Q11 - Sample out of holding time; refer to QA section of report 

Q12 - Replicate(s) not initiated; excluded from data analysis 

Q13 - Survival counts not recorded due to poor visibility or heavy debris 

Q14 - D.O. percent saturation was checked and was ≤ 110% 

Q15 - Did not meet minimum test acceptability criteria.  Refer to QA section of report.   

Q16 - Percent minimum significant difference (PMSD) was below the lower bound limit for acceptability.  
This indicates that statistics may be over-sensitive in detecting a difference from the control due 
to low variability in the data set. 

Q17 - Percent minimum significant difference (PMSD) was above the upper bound limit for acceptability.  
This indicates that statistics may be under-sensitive in detecting a difference from the control due 
to high variability in the data set. 

Q18 - Incorrect Entry 

Q19 - Illegible Entry 

Q20 - Miscalculation 

Q21 - Other (provide reason in comments section) 

Q22 - Greater than 10% mortality observed upon receipt and/or in holding prior to test initiation.  
Organisms acclimated to test conditions at Nautilus and ultimately deemed fit to use for testing.   

Q23 - Test organisms received at a temperature greater than 3°C outside the recommended test 
temperature range.  However, due to age-specific protocol requirements and/or sample holding 
time constraints, the organisms were used to initiate tests upon the day of arrival.  Organisms 
were acclimated to the appropriate test conditions upon receipt and prior to test initiation.   

Q24 - Test organisms received at salinity greater than 3 ppt outside of the recommended test salinity 
range.  However, due to age-specific protocol requirements and/or sample holding time 
constraints, the organisms were used to initiate tests upon the day of arrival.  Organisms were 
acclimated to the appropriate test conditions upon receipt and prior to test initiation.      

 

 
 



 

 

Appendix E 

 

Reference Toxicant Test Control Charts 

 








