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o Nautilus Environmental is accredited in accordance with NELAP by the State of Oregon 
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certified by the State of California Water Resources Control Board Environmental 
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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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Introduction 

Chronic toxicity screening tests were performed on two samples from the City of Irwindale, 
California to evaluate the impact of storm water runoff to the water flea (Ceriodaphnia dubia). 
Due to reproductive effects observed to C. dubia in a previous storm sample collected from the 
SAWPW location, a toxicity identification evaluation (TIE) test was conducted concurrently with 
the screening test.  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 November 21, 2016.  The toxicity screening tests and TIE were 
conducted at Nautilus Environmental (Nautilus) in San Diego, California between November 22 
and 28, 2016.  

Materials and Methods 
Test Material 
Test material consisted of two storm water samples.  Collection was conducted under the 
direction of Mr. Michael Kolbenschlag of AEI-CASC Consulting (AEI-CASC).  The sample was 
collected by AEI-CASC personnel and hand delivered to Nautilus.   

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 

SAWPW-074A (SAWPW)  11/21/16; 04:10 
11/21/16; 18:00 

BDW-027A (BDW) 11/21/16; 10:00 

 
Chronic Toxicity Screen Methods 
Toxicity testing was conducted in accordance with methods published in USEPA 2002. General 
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 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.   
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Table 2.  Chronic Water Flea Test Specifications 

 Test Period: 
11/22/16, 15:00 to 11/28/16 14:25 (SAWPW) 
11/22/16, 15:05 to 11/28/16 10:25 (BDW) 
 
 
 

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: 

USEPA TST Calculator Tool v. 1.8. The reference toxicant test was 
analyzed using the Comprehensive Environmental Toxicity 
Information System™ (CETIS) software by Tidepool Scientific 
Software. 

 
Toxicity Identification Evaluation (TIE) Methods 

Select Phase 1 TIE treatments were conducted on the SAWPW sample concurrently with the 
toxicity screening test. The TIE treatments were initiated due to toxicity observed in a previous 
storm water sample collected at this location. The TIE was initiated concurrently with the 
screening test in order to proactively target the cause of toxicity; often if TIE treatments are 
performed after the results from the initial 7-day screen are reported, the toxic signal in the 
sample has been lost or diminished and the TIE data are not useful. This targeted TIE approach 
is based on previous experience with storm water samples collected from urban areas, and 
other monitoring guidance based on the municipal separate storm sewer system (MS4) permit.  

TIE treatments applied to the sample included solid-phase extraction (SPE), filtration (0.45 µm), 
and ethylenediaminetetraacetic acid (EDTA) addition treatments targeting non-polar organic, 
particulates, and metals, respectively.  Phase 1 TIE procedures followed methods outlined in 
USEPA TIE guidance manuals (USEPA 1991 and 1992). The targeted TIE sample 
manipulations and which compounds they address are outlined in Table 3.  
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Table 3. TIE Sample Manipulation Procedures and Factors Addressed by TIE Procedures 

Procedure Compounds/ Confounding Factors Addressed 

Baseline None.  Used for treatment effectiveness comparison 

C8 Column Solid-Phase Extraction (SPE) Removes non-polar organics and some cationic metals 

EDTA addition (5 mg/L) Reduces toxicity of cationic metals by chelation 

Filtration (0.45 µm) Removes pollutants associated with particles 

 

Results 
Toxicity Screening  
There were no statistically significant effects observed in C. dubia survival or reproduction for 
the BDW sample. There was also no effect in survival of C. dubia exposed to the SAWPW 
sample; however, a 36 percent effect from the lab control was observed in reproduction, which 
failed according to the TST statistical analysis.  A summary of results for the screening tests of 
the undiluted samples is presented in Table 4.  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 Appendix B and C, 
respectively. 
 

Table 4.  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 - - 28.6 - - 

BDW-027A 100 0.0 Pass 29.1 -1.9 Pass 

       
Lab Control 100 - - 33.9 - - 

SAWPW-074A 100 0.0 Pass 21.6 36.3 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 7-day 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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TIE Results 
Survival was 100 percent in the laboratory and method controls, the SAWPW baseline sample, 
and all sample treatments.  Since there were no survival effects, the remainder of this 
discussion will focus on the reproductive endpoint.  
 
The average number of offspring produced in the unmanipulated baseline SAWPW sample was 
21.6, compared to 33.9 in the concurrent lab control; a 36.3 percent effect.  Although the 
percent effect was below the 50 percent effect TIE trigger in the permit, the test was conducted 
concurrently with the screen to proactively address toxicity at this site observed in a previous 
monitoring event. None of the TIE treatments performed removed toxicity in the sample, 
resulting in an inconclusive TIE study. Further studies will need to be conducted if toxicity is 
observed at this site in future monitoring events. Mean reproduction results for TIE treatments of 
the SAWPW sample are shown in Figure 1 and are also available in Appendix D.  
 

 
 
Figure 1. Percent C. dubia reproduction results in baseline and TIE treated SAWPW 
sample collected November 21, 2016 (mean ± standard error). 
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Quality Assurance 
The samples were received under appropriate conditions and the tests were initiated within 36 
hours of collection. 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 5.  All test acceptability criteria were met. 
Additionally, the median lethal concentration (LC50) for survival and the median effect 
concentration (EC50) for reproduction were within two standard deviations of the mean; this 
indicates that the test organisms exhibited typical sensitivity to copper as that historically 
observed in the Nautilus laboratory. The reference toxicant test control charts for the past 20 
reference toxicant tests conducted at Nautilus are presented in Appendix E. 
 
Table 5.  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  
50 

50 

61.9 

71.8 

61.7 ± 15.3 

59.5 ± 24.7 

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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Appendix A 
 

Raw Data and Statistical Summaries 



Sample (%) Number Alive 
(neonates)

Mean Survival      
(%)

Number of 
Young 

(neonates)

Mean Number 
Per Adult 

(neonates)

Percent 
Effect

1 29
1 18
1 38
1 17
1 27
1 32
1 34
1 33

LIP LIP
1 29
1 29
1 16
1 24
1 28
1 33
1 37
1 36
1 34
1 18
1 36

LIP = organism lost in progress of testing.

AEI-CASC
Test Initiation Date: 11/22/16

Sample Collection Date: 11/21/16
Sample: City of Irwindale BDW

7-day Chronic Ceriodaphnia  Survival and Reproduction

--

-1.9

Lab Control 100 28.6

100 100 29.1







Treatment Number Alive 
(neonates)

Mean Survival      
(%)

Number of 
Young 

(neonates)

Mean Number 
Per Adult 

(neonates)
1 40
1 32
1 34
1 35
1 44
1 38
1 37
1 31
1 39
1 34
1 3
1 34
1 34
1 41
1 41
1 32
1 34
1 32
1 42
1 31
1 35
1 17
1 30
1 30
1 37
1 33
1 31
1 33
1 34
1 30

AEI-CASC/City of Irwindale

Test Initiation Date: 11/22/16

Chronic Ceriodaphnia  Survival and Reproduction TIE
 Method Contols

32.4

31.0

C8 SPE 
Control

EDTA 5 mg/L 
Control

100

100

100

0.45 µm 
Filtration 
Control

36.4



Treatment 
(100%)

Number Alive 
(neonates)

Mean Survival      
(%)

Number of 
Young 

(neonates)

Mean Number 
Per Adult 

(neonates)

Percent 
Effect

1 40
1 12
1 35
1 35
1 42
1 38
1 36
1 30
1 36
1 35
1 16
1 4
1 19
1 13
1 22
1 35
1 28
1 16
1 34
1 29
1 6
1 10
1 12
1 14
1 22
1 15
1 9
1 11
1 14
1 15
1 15
1 7
1 14
1 16
1 41
1 23
1 14
1 16
1 33
1 18
1 19
1 14
1 25
1 27
1 19
1 31
1 22
1 23
1 22
1 25

--

36.3

62.2

41.9

33.04

C8 100 19.7

EDTA 100 22.7

Baseline 100 21.6

Filtered 100 12.8

Lab Control 100 33.9

AEI-CASC
Test Initiation Date: 11/22/16

Sample Collection Date: 11/21/16
Sample: City of Irwindale SAWPW

Chronic Ceriodaphnia  Survival and Reproduction













 

 

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 
 






	Chronic Toxicity Screen Methods
	11/22/16, 15:00 to 11/28/16 14:25 (SAWPW)
	 Test Period:
	11/22/16, 15:05 to 11/28/16 10:25 (BDW)
	Ceriodaphnia dubia (water flea)
	Test Organism:
	In-house culture; < 24 hours 
	Test Organism Source; Age:
	EPA diluted mineral water (80% Nanopure DI and 20% Perrier®)
	Lab Control Water:
	100 percent sample; lab control
	Test Concentrations:
	Survival and Reproduction/ EPA/821/R-02-013, USEPA 2002
	Mean control survival ≥ 80%; ≥ 60% of surviving females producing 3 or more broods; Mean number of offspring ≥ 15 per surviving female.
	Acceptability Criteria:
	USEPA TST Calculator Tool v. 1.8. The reference toxicant test was analyzed using the Comprehensive Environmental Toxicity Information System™ (CETIS) software by Tidepool Scientific Software.
	PE
	TST Result
	PE
	TST Result
	Test Endpoint
	NOEC
	LC50/EC50
	Historical LC50/EC50 ( 2 SD (µg/L copper)


	Statistical Analysis Software/ Analysis:
	Toxicity Identification Evaluation (TIE) Methods
	Select Phase 1 TIE treatments were conducted on the SAWPW sample concurrently with the toxicity screening test. The TIE treatments were initiated due to toxicity observed in a previous storm water sample collected at this location. The TIE was initiat...
	TIE treatments applied to the sample included solid-phase extraction (SPE), filtration (0.45 m), and ethylenediaminetetraacetic acid (EDTA) addition treatments targeting non-polar organic, particulates, and metals, respectively.  Phase 1 TIE procedur...
	Toxicity Screening
	There were no statistically significant effects observed in C. dubia survival or reproduction for the BDW sample. There was also no effect in survival of C. dubia exposed to the SAWPW sample; however, a 36 percent effect from the lab control was obser...
	TIE Results
	Table 5.  Summary of Statistical Results for the Reference Toxicant Test
	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.
	References
	USEPA, TST Spreadsheet Tool.  Version 1.8


	Qualifier Codes- reports 150630 numerical.pdf
	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
	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.
	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 ...
	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...



