
   

 
 
Jonathan Abelson December 28, 2018 
Stantec 
300 N. Lake Avenue 
Pasadena, CA 91101 
 
 
Dear Jon: 
 
I have enclosed a copy of our report “A Toxicity Evaluation of an Ambient Water Sample 
Collected for the East San Gabriel Valley CIMP” for the sample collected December 6, 2018. 
The results of this evaluation are summarized below. 
 

Chronic Effects of East San Gabriel Valley CIMP Ambient Water on Ceriodaphnia dubia  
There was 90% survival in the ambient water sample, indicating that the sample was not toxic to 
C. dubia survival. The TST analysis of the 100% sample reproduction data shows that the 
reproduction response in the ambient water sample was statistically less than the response at the 
Lab Control treatment; in this scenario, the 2010 EPA TST document states, “the test result is 
Fail and the sample is declared toxic”.  

 
If you have any questions regarding the performance and interpretation of this test, please feel 
free to contact my colleague Stephen Clark or myself at (707) 207-7760. 
 
 
 Sincerely, 
  
 
 
 Stevi Vasquez  
 Project Manager 
 
 
 
Cc: Mitch Mysliwiec, Larry Walker Associates 
      Ed Othmer, Stantec 
 
 
 

 

Pacific EcoRisk is accredited in accordance with NELAP (ORELAP ID 4043). Pacific EcoRisk certifies 
that the test results reported herein conform to the most current NELAP requirements for parameters for 
which accreditation is required and available. Any exceptions to NELAP requirements are noted, where 
applicable, in the body of the report. This report shall not be reproduced, except in full, without the 
written consent of Pacific EcoRisk. This testing was performed under Lab Order 29693. 
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1. INTRODUCTION 
 

Under contract to Stantec, Pacific EcoRisk (PER) performed a chronic toxicity evaluation of an 
ambient water sample collected from the East San Gabriel Valley (ESGV) watershed. The 
sample was collected to address compliance requirements in the ESGV CIMP. The chronic 
toxicity evaluation consists of performing the US EPA short-term chronic 3-brood (6-8 day) 
survival and reproduction test with the crustacean Ceriodaphnia dubia. 
 
This chronic toxicity test was performed on an ambient water sample collected by a Stantec field 
team on December 6, 2018. This report describes the performance and results of this toxicity test. 

 

2. SAMPLE COLLECTION AND HANDLING 
 

On December 6, Stantec staff collected an ambient water sample from one ESGV monitoring 
station (Table 1). The ambient water sample was collected into an appropriately cleaned sample 
container. The ambient water sample was transported, on ice and under chain-of-custody, to the 
PER laboratory facility in Fairfield, CA within 24 hours of collection. Upon receipt at the testing 
laboratory, an aliquot of the sample was analyzed to determine initial water quality 
characteristics (Table 2). The remainder of the sample was stored at 0-6°C and used to initiate 
testing within 36 hours of collection.  
 
The chain-of-custody record for the collection and delivery of the sample is presented in 
Appendix A. 
 

Table 1. Collection of the ESGV ambient water sample. 
Sample ID Code Sample Collection Date Sample Receipt Date 

ESGV-23-LOW-4 12/6/18 (0520) 12/7/18 (1125) 
 
 

Table 2. Initial water quality characteristics of the ESGV ambient water sample. 

Sample ID Temp. 
(°C) pH D.O. 

(mg/L) 
Alkalinity 

(mg/L) 
Hardness 
(mg/L) 

Conductivity 
(µS/cm) 

Total 
Ammonia 
(mg/L N) 

ESGV-23-LOW-4 0.8 7.72 11.1 39 32 141 <1.0 
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3. TOXICITY TESTING PROCEDURES 
 

The ESGV ambient water sample for this event was tested for toxicity using the following US 
EPA short-term chronic toxicity test:  
• 3-brood (6-8 day) survival and reproduction test with the crustacean Ceriodaphnia dubia. 

 
This testing followed the guidelines established in the US EPA manual “Short-term Methods for 
Estimating the Chronic Toxicity of Effluents and Receiving Waters to Freshwater Organisms, 
Fourth Edition” (EPA-821-R-02-013). 
 
3.1 Survival and Reproduction Toxicity Testing with Ceriodaphnia dubia  
 
The short-term chronic Ceriodaphnia test consists of exposing individual females to the ambient 
water sample for the length of time it takes for the Lab Control treatment females to produce 3 
broods (typically 6-8 days), after which effects on survival and reproduction are evaluated. The 
specific procedures used in this test are described below. 
 
The Lab Water Control medium for this test consisted of modified EPA synthetic moderately 
hard water, prepared by addition of reagent grade chemicals to Type 1 lab water. The ambient 
water sample was tested at the 100% concentration only. As an additional QA measure, and in 
response to the observation of low hardness in the sample (see Table 2), a “Hardness Control” 
treatment, consisting of Lab Water Control medium adjusted to the hardness of the water sample 
using Type 1 lab water, was also prepared and tested. Each treatment consisted of 200 mL of test 
solution to which the alga Selenastrum capricornutum and Yeast-Cerophyll®-Trout Food (YCT) 
had been added as food for the test organisms. “New” water quality characteristics (pH, 
dissolved oxygen [D.O.], and conductivity) were measured on these food-amended test solutions 
prior to use in the test.  
 
There were 10 replicates for each test treatment, each replicate consisting of 15 mL of test 
solution in a 30-mL plastic cup. The test was initiated by allocating one neonate (<24 hours old, 
and within 8 hours of age) C. dubia, obtained from in-house laboratory cultures, into each 
replicate cup. The test replicate cups were placed into a temperature-controlled room at 25˚C, 
under cool-white fluorescent lighting on a 16L:8D photoperiod.  
 
Each day of the test, fresh test solutions were prepared and characterized as before, and a new set 
of replicate cups was prepared. The original test replicate cups were examined, with surviving 
original individual organisms being transferred to the corresponding new cup. The contents of 
each of the remaining old replicate cups was carefully examined and the number of neonate 
offspring produced by each original organism was determined, after which the “old” water 
quality characteristics (pH, D.O., and conductivity) were measured for the old media from one 
randomly-selected replicate at each treatment. 
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After it was determined that ≥60% of the C. dubia in the Control had produced their third brood 
of offspring, the test was terminated. The resulting survival and reproduction data were analyzed 
to evaluate any impairment caused by the ambient water. All statistical analyses were performed 
using CETIS™ (TidePool Scientific Software, McKinleyville, CA). 
 
3.1.1 Reference Toxicant Testing of the Ceriodaphnia dubia  
The reference toxicant test was performed similarly to the ambient water test, except that test 
solutions comprised of Lab Water Control medium spiked with NaCl at test concentrations of 
500, 1000, 1500, 2000, and 2500 mg/L were used. The resulting test response data were 
statistically analyzed to determine key concentration-response point estimates. All statistical 
analyses were performed using CETIS. These response endpoints were then compared to the 
typical response ranges established by the mean ± 2 SD of the point estimates generated by the 
most recent previous reference toxicant tests performed by this lab. 
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4. RESULTS 
 
4.1 Effects of ESGV Ambient Water on Ceriodaphnia dubia  
 
The results of this test are summarized below in Table 3. There was 90% survival in the ambient 
water sample, indicating that the sample was not toxic to C. dubia survival. The reproduction data 
were analyzed using the TST analytical method. The reproduction response in the 100% ambient 
water sample was statistically less than the response at the Lab Control treatment; in this scenario, 
the 2010 EPA TST document states, “the test result is Fail and the sample is declared toxic”. The 
test data and summary of statistical analyses are presented in Appendix B. 
 

Table 3. Effects of ESGV ambient water on Ceriodaphnia dubia.  

Treatment Mean % Survival Mean Reproduction 
(# neonates /female) 

Hardness Control 100 26.4 
Lab Water Control 100 26.6 

100% 90 23.3 
Summary of Statistics 

TST Analysis =  Fail: Sample is toxic 
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5. AQUATIC TOXICITY DATA QUALITY CONTROL 
 
Three QC measures were assessed during the toxicity testing: 

• Maintenance of acceptable test conditions;  
• Negative control testing; and 
• Positive control (reference toxicant) testing. 

 
5.1 Maintenance of Acceptable Test Conditions 
 
Due to equipment malfunction, the sample was stored for <24 hours at a temperature exceeding 
the method recommended sample storage temperature of 0-6°C. Otherwise, all test conditions 
(e.g., pH, D.O., etc.) were within acceptable limits for this test. All analyses were performed 
according to laboratory Standard Operating Procedures.  
 
5.2 Negative Control Testing 
  
The response at the Lab Control treatment was within acceptable limits.  
 
5.3 Positive Control Testing 
 
5.3.1 Reference Toxicant Toxicity to Ceriodaphnia dubia 
The results of this test are summarized below in Table 4. The survival EC50 and reproduction 
IC50 were both consistent with the typical response ranges established by the reference toxicant 
test database for this species, indicating that these organisms were responding to toxic stress in a 
typical and consistent fashion. The test data and summary of statistical analyses for this test are 
presented in Appendix C. 
 

Table 4. Reference toxicant testing: Effects of NaCl on Ceriodaphnia dubia. 

NaCl Treatment (mg/L) Mean % Survival  Mean Reproduction 
(# neonates/female) 

Lab Water Control 100 30.3 
500 100 29.8 

1000 100 27.9* 
1500 90 17.1* 
2000 80 5.1* 
2500 0* - 

Summary of Statistics 
 Survival EC50 or Reproduction IC50 = 2050 mg/L NaCl 1580 mg/L NaCl 

Typical Response Range (mean ± 2 SD) 1775 - 2230 mg/L NaCl 1355 - 1840 mg/L NaCl 
*  The response at this test treatment was significantly less than the Lab Control treatment response at p < 0.05. 
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6. SUMMARY AND CONCLUSIONS 
 

The results for the toxicity evaluation of the ambient water sample collected for the East San 
Gabriel Valley CIMP are summarized below.  
 

Chronic Effects of East San Gabriel Valley CIMP Ambient Water on Ceriodaphnia dubia  
There was 90% survival in the ambient water sample, indicating that the sample was not toxic to 
C. dubia survival. The TST analysis of the 100% sample reproduction data shows that the 
reproduction response in the ambient water sample was statistically less than the response at the 
Lab Control treatment; in this scenario, the 2010 EPA TST document states, “the test result is 
Fail and the sample is declared toxic”.  
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