
 
 
 
Chris Linneman   October 17, 2020 
Summers Engineering, Inc.  
887 N. Irwin Street 
Hanford, CA 93230 
 
 
Chris: 
 
I have enclosed our report “Evaluation of the Toxicity of Grasslands Bypass Project Ambient 
Water and Sediment Samples: Event 66” for the samples that were collected September 23, 
2020. The results of this testing are summarized below. 
 

Toxicity summary for Grasslands Bypass Project ambient water and sediment samples. 

Sample Station 

Toxicity relative to the Lab Control treatment? 
Selenastrum 

capricornutum Daphnia magna Fathead 
Minnow Hyalella azteca 

Growth Survival Survival Survival 
Site D No No No Yes 
Site B3 No No No  
Site F No No No  
Site R No No No  

 
 
Chronic Toxicity of Grasslands Bypass Project Ambient Water to Selenastrum 
capricornutum 
There were no significant reductions in algal growth in any of the Grasslands Bypass Project 
ambient water samples. 
 
Acute Toxicity of Grasslands Bypass Project Ambient Water to Daphnia magna 
There were no significant reductions in survival in any of the Grasslands Bypass Project ambient 
water samples. 
 
Acute Toxicity of Grasslands Bypass Project Ambient Water to Fathead Minnows 
There were no significant reductions in survival in any of the Grasslands Bypass Project ambient 
water samples. 
 
Acute Toxicity of Grasslands Bypass Ambient Sediment to Hyalella azteca  
There was a significant reduction in survival in the Site D sediment tested with H. azteca. 
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Pacific EcoRisk Environmental Consulting and Testing 

If you have any questions regarding the performance and interpretation of these tests, feel free to 
contact us at (707) 207-7760. 

Sincerely, 

Stevi Vasquez 
Project Manager 

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 
22166. 

2/72



 

 

 
 

Evaluation of the Toxicity of Grasslands Bypass Project 
Ambient Water and Sediment Samples: Event 66 

  
Samples collected September 23, 2020 

 
 

 
 

 
Prepared For: 

 
Summers Engineering, Inc. 

887 N. Irwin Street 
Hanford, CA 93230 

 
 
 
 
 

Prepared By: 
 

Pacific EcoRisk 
2250 Cordelia Road 
Fairfield, CA 94534 

 
 

 
 
 
 

October 2020

3/72



Pacific EcoRisk Environmental Consulting and Testing 
 

 

i 

Evaluation of the Toxicity of Grasslands Bypass Project  
Ambient Water and Sediment Samples: Event 66 

 
Samples collected September 23, 2020 

    
Table of Contents 

Page 
1. INTRODUCTION .......................................................................................................................1	
2. TOXICITY TEST PROCEDURES .............................................................................................1	

2.1 Sample Receipt and Handling ................................................................................................1	
2.2 Algal Growth Toxicity Testing with Selenastrum capricornutum ........................................2	

2.2.1 Reference Toxicant Testing of the Selenastrum capricornutum ..................................2	
2.3 Acute Toxicity Testing with Daphnia magna .......................................................................3	

2.3.1 Reference Toxicant Testing of the Daphnia magna ....................................................3	
2.4 Acute Toxicity Testing with Larval Fathead Minnows .........................................................4	

2.4.1 Reference Toxicant Testing of the Fathead Minnows ..................................................4	
2.5 Sediment Toxicity Testing with Hyalella azteca ...................................................................5	

2.5.1 Reference Toxicant Testing of the Hyalella azteca .....................................................6	
3. RESULTS ....................................................................................................................................7	

3.1 Effects of the Grasslands Bypass Project Ambient Water on Selenastrum capricornutum ..7	
3.2 Effects of the Grasslands Bypass Project Ambient Water on Daphnia magna .....................7	
3.3 Effects of the Grasslands Bypass Project Ambient Water on Fathead Minnows ..................8	
3.4 Effects of the Grasslands Bypass Project Sediment on Hyalella azteca ...............................8	

4. AQUATIC TOXICITY DATA QUALITY CONTROL .............................................................9	
4.1 Maintenance of Acceptable Test Conditions .........................................................................9	
4.2 Negative Control Testing .......................................................................................................9	
4.3 Positive Control Testing ........................................................................................................9	

4.3.1 Reference Toxicant Toxicity to Selenastrum capricornutum ......................................9	
4.3.2 Reference Toxicant Toxicity to Daphnia magna .......................................................10	
4.3.3 Reference Toxicant Toxicity to Fathead Minnows ....................................................11	
4.3.4 Reference Toxicant Toxicity to Hyalella azteca ........................................................12	

4.4 Concentration Response Relationships ................................................................................12	
5. SUMMARY & CONCLUSIONS ..............................................................................................13	

 
 

4/72



Pacific EcoRisk Environmental Consulting and Testing 
 

 

ii 

Appendices 
 
Appendix A Chain-of-Custody Record for the Collection and Delivery of the Grasslands 

Bypass Project Ambient Water and Sediment Samples 
 
Appendix B Test Data and Summary of Statistics for the Evaluation of the Chronic Toxicity of 

Grasslands Bypass Project Ambient Water to Selenastrum capricornutum  
 
Appendix C Test Data and Summary of Statistics for the Evaluation of the Acute Toxicity of 

Grasslands Bypass Project Ambient Water to Daphnia magna  
 
Appendix D Test Data and Summary of Statistics for the Evaluation of the Acute Toxicity of 

Grasslands Bypass Project Ambient Water to Fathead Minnows 
 
Appendix E Test Data and Summary of Statistics for the Evaluation of the Toxicity of 

Grasslands Bypass Project Ambient Sediment to Hyalella azteca 
 
Appendix F Test Data and Summary of Statistics for the Reference Toxicant Evaluation of the 

Selenastrum capricornutum  
 
Appendix G Test Data and Summary of Statistics for the Reference Toxicant Evaluation of the 

Daphnia magna 
 
Appendix H Test Data and Summary of Statistics for the Reference Toxicant Evaluation of the 

Fathead Minnows 
 
Appendix I  Test Data and Summary of Statistics for the Reference Toxicant Evaluation of the 

Hyalella azteca 
 
 

5/72



Pacific EcoRisk Environmental Consulting and Testing 
 

 

Page 1 

1. INTRODUCTION 
 

Pacific EcoRisk (PER) has been contracted by Summers Engineering to evaluate the acute and 
chronic toxicity of ambient water and sediment samples collected for the Grasslands Bypass 
Project (GBP). This evaluation consists of performing the following US EPA and modified-EPA 
short-term chronic and acute toxicity tests: 

• 96-hour algal growth test with the green alga Selenastrum capricornutum; 
• 96-hour survival test with the crustacean Daphnia magna;  
• 96-hour survival test with larval fathead minnows (Pimephales promelas); and 
• 10-day survival sediment toxicity test with the amphipod Hyalella azteca. 

 
These toxicity tests were conducted on ambient water and sediment samples collected on 
September 23, 2020 (termed “Event 66”). In order to assess the sensitivity of the test organisms 
to toxic stress, reference toxicant tests were also performed. This report describes the 
performance and results of these tests. 
 

2. TOXICITY TEST PROCEDURES 
 
The methods used in conducting these toxicity tests followed US EPA guidelines: 

• “Methods for Measuring the Acute Toxicity of Effluents and Receiving Waters to 
Freshwater and Marine Organisms, Fifth Edition” (EPA-821-R-02-012);  

• “Short-Term Methods for Estimating the Chronic Toxicity of Effluents and Receiving 
Waters to Freshwater Organisms, Fourth Edition” (EPA-821-R-02-013); and 

• “Methods for Measuring the Toxicity and Bioaccumulation of Sediment-associated 
Contaminants with Freshwater Invertebrates, Second Edition” (EPA/600/R-99/064). 

 
2.1 Sample Receipt and Handling  
 
On September 23, a San Luis and Delta-Mendota Water Authority staff member collected 
ambient water samples for aquatic toxicity testing from four stations and an ambient sediment 
sample from one station. The ambient water and sediment samples were transported on ice and 
under chain-of-custody to the PER laboratory facility in Fairfield, CA. Upon receipt at the testing 
laboratory, aliquots of each water sample were collected for analysis of initial water quality 
characteristics (Table 1). The remainders of the water samples were stored at 0-6°C, and were 
used to initiate testing within 36 hours of collection. The chain-of-custody record for the 
collection and delivery of the ambient water and sediment samples is presented in Appendix A.  
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Table 1. Initial water quality characteristics of the Grasslands Bypass Project ambient water samples. 

Date 
Sample 

Received 
Sample ID 

Temp 
(°C)

 

pH 
D.O. 

(mg/L)
 

Alkalinity 
(mg/L)

 

Hardness 
(mg/L)

 

Conductivity 
(µS/cm)

 

Total 
Ammonia 
(mg/L N) 

9/23/20 

GBP-66-D-TE 4.5 7.79 8.2 222 459 1722 <1.0 
GBP-66-B3-TE 5.5 8.00 9.2 264 697 2268 <1.0 
GBP-66-F-TE 4.8 7.30 7.2 152 215 1129 <1.0 
GBP-66-R-TE 5.3 7.99 9.2 174 279 1321 <1.0 
GBP-66-D-SEa 0.6 n/a n/a n/a n/a n/a n/a 

a – Sediment sample. No log-in water quality measurements taken. 
 
 
2.2 Algal Growth Toxicity Testing with Selenastrum capricornutum 
 
The short-term chronic toxicity algal test consists of exposing Selenastrum capricornutum to the 
ambient water sample for approximately 96 hours, after which the effects on cell growth are 
evaluated. The specific procedures used in these tests are described below. 
 
The Lab Water Control medium for these tests consisted of Type 1 lab water (reverse osmosis, 
filtered, de-ionized water) spiked with nutrients. The ambient water samples were tested at the 
100% concentration only. The ambient water samples were filtered, using sterile 0.45 µm filters, 
and spiked with nutrients without EDTA before use in the algal test, as per EPA guidelines. 
“New” water quality characteristics (pH, dissolved oxygen [D.O.], and conductivity) were 
measured on the resulting test solutions prior to use in this testing. 
 
There were 4 replicates at each test treatment, each replicate consisting of a 250-mL glass 
Erlenmeyer flask containing 100 mL of test solution. Each flask was inoculated to an initial algal 
cell density of 10,000 cells/mL from a laboratory culture of S. capricornutum that is maintained 
in log growth phase. These flasks were loosely capped and randomly positioned within a 
temperature-controlled room at 25°C, under continuous cool-white fluorescent illumination. 
Each day, the temperature and pH were measured and recorded from one randomly selected 
replicate at each treatment; each replicate flask was gently shaken three times daily and re-
positioned within the temperature-controlled room. 
 
After 96 (+2) hours exposure, the flasks were removed from the temperature-controlled room 
and the algal cell density in each was determined by spectrophotometric analysis. The resulting 
cell density data were analyzed to evaluate any impairment due to the ambient water samples. 
All statistical analyses were performed using CETIS® (TidePool Scientific Software, 
McKinleyville, CA). 
 
2.2.1 Reference Toxicant Testing of the Selenastrum capricornutum 
The reference toxicant test was performed similarly to the ambient water tests except that test 
solutions consisted of Lab Water Control medium spiked with NaCl at concentrations of 0.125,  
0.25, 0.5, 1, 2, and 4 g/L. The resulting test response data were statistically analyzed to  
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determine key dose-response point estimates. All statistical analyses were made using CETIS. 
These response endpoints were then compared to the typical response range established by the 
mean ± 2 SD of the point estimates generated by the most recent previous reference toxicant tests 
performed by this lab. 
 
2.3 Acute Toxicity Testing with Daphnia magna 
 
The acute D. magna test consists of exposing neonate organisms to the ambient water for 
approximately 96 hours, after which effects on survival are evaluated. The specific procedures 
used in these tests are described below. 
 
The Lab Water Control medium for these tests consisted of modified EPA synthetic moderately 
hard water, prepared by addition of reagent grade chemicals to Type 1 lab water. The ambient 
water samples were tested at the 100% concentration only. New water quality characteristics 
(pH, D.O., and conductivity) were measured on the test treatment solutions prior to use in this 
testing. 
 
There were 4 replicates for each test treatment, each replicate consisting of 50 mL of test 
solution in a 100-mL glass beaker. The test was initiated by allocating 5 neonate (<24 hours old) 
D. magna, from in-house laboratory cultures, into each replicate beaker. The replicate beakers 
were placed in a temperature-controlled room at 20˚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. At this time, 
small amounts of the green alga S. capricornutum and yeast-Cerophyll®-trout chow (YCT) food 
mixture were added to each test replicate to provide food for the test organisms. After a 
minimum of two hours (to allow for feeding) the test replicate beakers were examined, after 
which approximately 80% of the test media in each beaker was carefully poured out and replaced 
with fresh test solution. The test beakers were then returned to the temperature-controlled room. 
“Old” water quality characteristics (pH, D.O., and conductivity) were measured on the test 
solution that had been discarded from one randomly selected replicate at each test treatment. 
 
After 96 (±2) hours, the test was terminated and the number of surviving organisms in each 
replicate was determined. The resulting survival data were analyzed to evaluate any impairment 
due to the ambient waters. All statistical analyses were performed using CETIS.  
 
2.3.1 Reference Toxicant Testing of the Daphnia magna 
The reference toxicant test was performed similarly to the ambient water tests, except that test 
solutions consisted of Lab Water Control medium spiked with NaCl at concentrations of 1, 2, 4, 
8, and 16 g/L. The resulting test response data were statistically analyzed to determine key dose-
response point estimates. All statistical analyses were made using CETIS. These response  

8/72



Pacific EcoRisk Environmental Consulting and Testing 
 

 

Page 4 

endpoints were then compared to the typical response range established by the mean ± 2 SD of 
the point estimates generated by the most recent previous reference toxicant tests performed by 
this lab. 
 
2.4 Acute Toxicity Testing with Larval Fathead Minnows 
 
The acute fathead minnow test consists of exposing larval fish to the ambient water for 96 hours, 
after which effects on survival are evaluated. The specific procedures used in these tests are 
described below. 
 
The fathead minnows used in these tests were obtained from a commercial supplier (Aquatox, 
Hot Springs, AR). These fish were maintained at 20˚C in aerated aquaria containing EPA 
synthetic moderately hard water prior to their use in this testing. During this pre-test period, the 
fish were fed brine shrimp nauplii ad libitum. 
 
The Lab Water Control medium for this testing consisted of EPA synthetic moderately hard 
water, prepared by addition of reagent grade chemicals to Type 1 lab water. The ambient water 
samples were tested at the 100% concentration only. Water quality characteristics (pH, D.O., and 
conductivity) were determined for each test solution prior to use in this testing. 
 
There were 4 replicates for each test treatment, each replicate consisting of 200 mL of test media 
in a 600-mL glass beaker. The test was initiated by randomly allocating ten 8-day old larval 
fathead minnows into each replicate beaker. The beakers were placed in a temperature-controlled 
room at 20˚C under a 16L:8D photoperiod.  
 
Each day of the test, fresh test solutions were prepared and characterized as before. At this time, 
the test organisms were fed brine shrimp nauplii on Day 2 of the test only. The number of live 
fish in each replicate was then determined, after which approximately 80% of the test media in 
each beaker was carefully poured out and replaced with fresh test solution. The test beakers were 
then returned to the temperature-controlled room. “Old” water quality characteristics (pH, D.O., 
and conductivity) were measured on the test solution that had been discarded from one randomly 
selected replicate at each test treatment.  
 
After 96 (±2) hours, the test was terminated and the number of surviving organisms was 
determined. The resulting survival data were analyzed to evaluate any impairment due to the 
ambient waters. All statistical analyses were performed using CETIS. 
 
2.4.1 Reference Toxicant Testing of the Fathead Minnows  
The reference toxicant test was performed similarly to the ambient water tests except that test 
solutions consisted of Lab Water Control medium spiked with NaCl at concentrations of 1.5, 3, 
6, 9, and 12 g/L. The resulting test response data were statistically analyzed to determine key 
dose-response point estimates. All statistical analyses were made using CETIS. These response  
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endpoints were then compared to the typical response range established by the mean ± 2 SD of 
the point estimates generated by the most recent previous reference toxicant tests performed by 
this lab. 
 
2.5 Sediment Toxicity Testing with Hyalella azteca 
 
The freshwater sediment toxicity test with H. azteca consists of exposing the amphipods to the 
sediment for 10 days, after which effects on survival are evaluated. The specific procedures used 
in this test are described below. 
 
The H. azteca used in this test were obtained from a commercial supplier (Aquatic Biosystems, 
Ft. Collins, CO). Upon receipt at the lab, the test organisms were held in tanks of SAM-5S at 
23˚C, and were fed Spirulina-amended YCT and S. capricornutum. 
 
The sediment sample was tested at the 100% concentration only. The Lab Control treatment 
sediment consisted of a reference site sediment collected from Spring River, MO, which is also 
used by the USGS laboratory in Columbia, MO. There were eight replicates for each test 
treatment. Each replicate container consisted of a 300-mL tall-form glass beaker with a 3-cm 
ribbon of 540-µm mesh NITEX attached to the top of the beaker with silicone sealant. Each of 
the sediment samples was re-homogenized immediately prior to introduction of the sediment into 
the test replicates. Approximately 100 mL of the homogenized sediment was loaded into each 
test replicate container. Each of the test replicates was then carefully filled with clean overlying 
water (SAM-5S). The replicates with sediments and clean overlying water were established 24 
hours prior to the introduction of the amphipods. 
 
After this initial 24-hour period, the overlying water in each replicate was flushed with one 
volume (approximately 150 mL) of fresh overlying water. A small aliquot of the renewed 
overlying water in each of the eight replicates per treatment was then collected and composited 
for measurement of initial water quality characteristics (pH, D.O., conductivity, alkalinity, 
hardness, and total ammonia). The test was initiated with the random allocation of ten 10-11-day 
old amphipods (within 1-2 days of age) into each replicate, followed by the addition of 1 mL of 
Spirulina-amended YCT food. The replicate chambers were placed in a temperature-controlled 
room at 23˚C, under cool-white fluorescent lighting on a 16L:8D photoperiod. 
 
Each test replicate was examined daily for the presence of any dead amphipods. A small aliquot 
of the overlying water in each of the 8 replicates (per treatment) was then collected and 
composited as before for measurement of “old” D.O., after which each replicate was flushed 
with one volume of fresh water. Another small aliquot of the overlying water in each of the 8 
replicates was then collected and composited as before for measurement of “new” D.O., after 
which each replicate was fed 1 mL of Spirulina-amended YCT. 
 
After 10 days exposure, an aliquot of overlying water was collected from each replicate and 
composited for analysis of the final water quality characteristics. The sediments in each replicate  
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were then carefully sorted and sieved, and the number of surviving amphipods determined. The 
resulting survival data were analyzed to evaluate any impairment due to the ambient sediment. 
All statistical analyses were performed using CETIS. 
 
2.5.1 Reference Toxicant Testing of the Hyalella azteca  
The reference toxicant test consisted of a static 96-hour water exposure to the reference toxicant. 
Test solutions were prepared by spiking Lab Water Control medium with KCl at concentrations 
of 0.1, 0.2, 0.4, 0.8, and 1.6 g/L. There were 10 replicates per treatment, each replicate consisting 
of a 30-mL cup containing 20 mL of test solution. The test was initiated with the random 
allocation of a single amphipod into each replicate cup. Routine water quality characteristics 
were measured at the time of test initiation and test termination. Each replicate was fed 0.1 mL 
of Spirulina-amended YCT on Day 2 of the test. At the end of the 96-hour exposure, each 
replicate cup was examined to determine the number of live organisms. The resulting survival 
data were statistically analyzed to determine key dose-response point estimates. All statistical 
analyses were performed using CETIS. These response endpoints were then compared to the 
typical response range 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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3. RESULTS 
 
3.1 Effects of the Grasslands Bypass Project Ambient Water on Selenastrum capricornutum  
 
The results for these tests are summarized in Table 2. There were no significant reductions in 
algal growth in any of the Grasslands Bypass Project ambient water samples. The test data and 
summary of statistical analyses for these tests are presented in Appendix B. 
 

Table 2. Effects of Grasslands Bypass Project ambient water on Selenastrum capricornutum. 

Test Initiation Date (Time) Treatment/Sample ID Mean Algal Cell Density 
(cells/mL x 106) 

9/24/20 (1458) 

Lab Water Control 2.69 
GBP-66-D-TE 7.43 
GBP-66-B3-TE 3.20 
GBP-66-F-TE 6.40 
GBP-66-R-TE 6.68 

 
 
3.2 Effects of the Grasslands Bypass Project Ambient Water on Daphnia magna  
 
The results for these tests are summarized in Table 3. There were no significant reductions in 
survival in any of the Grasslands Bypass Project ambient water samples. The test data and 
summary of statistical analyses for these tests are presented in Appendix C. 
 

Table 3. Effects of Grasslands Bypass Project ambient water on Daphnia magna. 

Test Initiation Date (Time) Treatment/Sample ID Mean % Survival 

9/24/20 (1159) 

Lab Water Control 100 
GBP-66-D-TE 100 
GBP-66-B3-TE 100 
GBP-66-F-TE 100 
GBP-66-R-TE 100 
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3.3 Effects of the Grasslands Bypass Project Ambient Water on Fathead Minnows  
 
The results for these tests are summarized in Table 4. There were no significant reductions in 
survival in any of the Grasslands Bypass Project ambient water samples. The test data and 
summary of statistical analyses for these tests are presented in Appendix D. 
 

Table 4. Effects of Grasslands Bypass Project ambient water on fathead minnows. 

Test Initiation Date (Time) Treatment/Sample ID Mean % Survival 

9/24/20 (1210) 

Lab Water Control 100 
GBP-66-D-TE 100 
GBP-66-B3-TE 100 
GBP-66-F-TE 100 
GBP-66-R-TE 100 

 
 
3.4 Effects of the Grasslands Bypass Project Sediment on Hyalella azteca 
 
The results of this test are summarized in Table 5. There was a significant reduction in survival 
in the Grasslands Bypass Project sediment sample. The test data and summary of statistical 
analyses for this test is present in Appendix E. 
 

Table 5. Effects of Grasslands Bypass Project ambient sediment on Hyalella azteca. 

Test Initiation Date (Time) Treatment/Sample ID Mean % Survival 

9/26/20 (1059) Lab Control 96.2 
GBP-66-D-SE 68.8* 

* The response at this test treatment was significantly less than the Lab Water Control response (p < 0.05). 
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4. AQUATIC TOXICITY DATA QUALITY CONTROL 
 

Four QC measures were assessed during the toxicity testing: 
• Maintenance of acceptable test conditions;  
• Negative Control testing;  
• Positive Control (reference toxicant) testing; and 
• Concentration Response Relationship assessment. 

 
4.1 Maintenance of Acceptable Test Conditions 
 
All test conditions (pH, D.O., temperature, etc.) were within acceptable limits for these tests. All 
analyses were performed according to laboratory Standard Operating Procedures. 
  
4.2 Negative Control Testing  

 
The responses at all Lab Control treatments were within acceptable limits.  
 
4.3 Positive Control Testing 

 
4.3.1 Reference Toxicant Toxicity to Selenastrum capricornutum 
The results of this test are summarized in Table 6. The IC50 for this test was consistent with the 
typical response range established by the reference toxicant test database for this species, 
indicating that these organisms were responding to toxic stress in a typical fashion. The test data 
and summary of statistical analyses for this test are presented in Appendix F. 
 

Table 6. Reference toxicant testing: Effects of NaCl on Selenastrum capricornutum. 

NaCl Treatment (g/L) Mean Algal Cell Density (cells/mL x 106) 
Lab Water Control 2.94 

0.125 3.18 
0.25 3.07 
0.5  2.12* 
1  2.41* 
2  1.78* 
4  0.52* 

Summary of Statistics 
Algal Growth IC50 = 2.39 g/L NaCl 

Typical response range (mean ± 2 SD) 1.15 - 2.51 g/L NaCl 
* The response at this test treatment was significantly less than the Lab Water Control response (p < 0.05). 
 
 
 
 

14/72



Pacific EcoRisk Environmental Consulting and Testing 
 

 

Page 10 

4.3.2 Reference Toxicant Toxicity to Daphnia magna 
The results of this test are summarized in Table 7. The EC50 for this test was consistent with the 
typical response range established by the reference toxicant test database for this species, 
indicating that these organisms were responding to toxic stress in a typical fashion. The test data 
and summary of statistical analyses for this test are presented in Appendix G. 
 

Table 7. Reference toxicant testing: Effects of NaCl on Daphnia magna. 
NaCl Treatment (g/L) Mean % Survival 

Lab Water Control 100 
1 100 
2 100 
4 95 
8 0* 
16 0* 

Summary of Statistics 
Survival EC50 = 5.46 g/L NaCl 

Typical response range (mean ± 2 SD) 2.95 - 6.53 g/L NaCl 
* The response at this test treatment was significantly less than the Lab Water Control response (p < 0.05). 
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4.3.3 Reference Toxicant Toxicity to Fathead Minnows 
The results of this test are summarized in Table 8. The survival EC50 of 9.21 g/L NaCl is outside 
of the upper threshold of 8.25 g/L NaCl of the “typical response” range established by the mean 
± 2 SD from the 20 most recent previously performed reference toxicant tests; this indicates that 
these test organisms may have been slightly less sensitive to toxicant stress than is typical. 
However, it is important to note that the coefficient of variation (CV) for the Pacific EcoRisk 
reference toxicant database for this species is 6.7%, while the EPA 75th percentile (the 
recommended EPA CV limit) for this method is 19%.  Normalizing PER’s “typical response” 
range ‘20-test mean ± 2 SD’ to the EPA’s 75th percentile CV would result in a “normalized 
typical response” range of 4.51-10.0 g/L NaCl; the current EC50 of 9.21 mg/L falls inside this 
“normalized typical response” range, indicating that these organisms were in fact responding to 
toxic stress in a typical fashion. The test data and summary of statistical analyses for this test are 
presented in Appendix H. 
 

Table 8. Reference toxicant testing: Effects of NaCl on fathead minnows. 
NaCl Treatment (g/L) Mean % Survival 

Lab Water Control 100 
1.5 100 
3 100 
6 100 
9 65* 
12 0* 

Summary of Statistics 
Survival EC50 = 9.21 g/L NaCl 

Typical response range (mean ± 2 SD) 6.29 - 8.25 g/L NaCl 
* The response at this test treatment was significantly less than the Lab Water Control response (p < 0.05). 
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4.3.4 Reference Toxicant Toxicity to Hyalella azteca 
The results of this test are summarized in Table 9. The EC50 for this test was consistent with the 
typical response range established by the reference toxicant test database for this species, 
indicating that these organisms were responding to toxic stress in a typical fashion. The test data 
and summary of statistical analyses for this test are presented in Appendix I. 
 

Table 9. Reference toxicant testing: effects of KCl on Hyalella azteca survival. 

KCl Treatment (g/L) Mean% Survival 
Lab Water Control 100 

0.1 100 
0.2 100 
0.4 20* 
0.8 0* 
1.6 0* 

Summary of Statistics 
Survival EC50 = 0.32 g/L KCl 

Typical response range (mean ± 2 SD) 0.23 - 0.44 g/L KCl 
* The response at this test treatment was significantly less than the Lab Water Control response (p < 0.05). 
 
 
4.4 Concentration Response Relationships  
 
The concentration-response relationships for the reference toxicant tests were evaluated as per 
EPA guidelines (EPA-821-B-00-005), and were determined to be acceptable.  
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5. SUMMARY & CONCLUSIONS

Chronic Toxicity of Grasslands Bypass Project Ambient Water to Selenastrum 
capricornutum 
There were no significant reductions in algal growth in any of the Grasslands Bypass Project 
ambient water samples. 

Acute Toxicity of Grasslands Bypass Project Ambient Water to Daphnia magna 
There were no significant reductions in survival in any of the Grasslands Bypass Project ambient 
water samples. 

Acute Toxicity of Grasslands Bypass Project Ambient Water to Fathead Minnows 
There were no significant reductions in survival in any of the Grasslands Bypass Project ambient 
water samples. 

Acute Toxicity of Grasslands Bypass Ambient Sediment to Hyalella azteca  
There was a significant reduction in survival in the Site D sediment tested with H. azteca. 
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Appendix B 
 

Test Data and Summary of Statistics for the Evaluation of 
the Chronic Toxicity of Grasslands Bypass Project Ambient 

Water to Selenastrum capricornutum 
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Appendix C 
 

Test Data and Summary of Statistics for the Evaluation of 
the Acute Toxicity of Grasslands Bypass Project Ambient 

Water to Daphnia magna 
  

31/72



32/72



33/72



34/72



35/72



36/72



37/72



38/72



39/72



40/72



Pacific EcoRisk Environmental Consulting and Testing 
 

 

   

 
 
 
 
 
 
 
 

Appendix D 
 

Test Data and Summary of Statistics for the Evaluation of 
the Acute Toxicity of Grasslands Bypass Project Ambient 

Water to Fathead Minnows 
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Appendix E 
 

Test Data and Summary of Statistics for the Evaluation of 
the Toxicity of the Grasslands Bypass Project Ambient 

Sediment to Hyalella azteca 
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Appendix F 
 

Test Data and Summary of Statistics for the  
Reference Toxicant Evaluation of the  

Selenastrum capricornutum 
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Appendix G 
 

Test Data and Summary of Statistics for the  
Reference Toxicant Evaluation of the Daphnia magna 
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Appendix H 
 

Test Data and Summary of Statistics for the  
Reference Toxicant Evaluation of the Fathead Minnows 
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Appendix I 
 

Test Data and Summary of Statistics for the  
Reference Toxicant Evaluation of the Hyalella azteca 
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