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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 Department of Health Services 
Environmental Laboratory Accreditation Program (Certificate No. 1802) and the 
State of Washington Department of Ecology (Lab ID C552). 

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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EXECUTIVE SUMMARY 

 

CHRONIC TOXICITY TESTING 

CARLSBAD DESALINATION PLANT – JUNE 2017 

ORDER NO. R9-2006-0065; NPDES NO. CA0109223 

 

 

Sampling Date:      June 30, 2017 

 

Test Date:   June 30, 2017  

 

Sample IDs:     M-001 Brine Effluent, ERI Brine, Brine Pit, Train 4, 

PT Filter EFF, and M-INF 

  

M-001 
Effluent Limitation:  16.5 TUc 

  

 

 

Results Summary:   

    

Bioassay Type: M-001 Effluent Test 

Results 

Effluent Limitation Met? 

(Yes/No) 

Echinoderm Fertilization 
NOEC TUc 

No 
5.0 20 
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INTRODUCTION 

A 24-hour composite discharge sample was collected in June 2017 for the Poseidon Resources (Channelside) 

LLC, Carlsbad Desalination Project (CDP) for chronic toxicity monitoring purposes.  Due to effects observed 

in a sample collected and tested for monthly monitoring purposes on June 17, 2016 from the CDP discharge 

monitoring point (M-001), accelerated monitoring was triggered according to the permit that was adopted in 

2006 (Order No. R9-2006-0065). Additional samples collected throughout the facility were also tested for 

comparison purposes. Bioassay testing was conducted at the Nautilus Environmental (Nautilus) laboratory in 

San Diego, California on June 30, 2017 using the purple urchin (Strongylocentrotus purpuratus) chronic 

fertilization test. 

 

MATERIALS AND METHODS 

The samples were collected on June 30, 2017.  Sample collection was performed by IDE Americas, Inc. 

(IDE) personnel, and the samples were hand delivered to Nautilus the day of sample collection.  Following 

arrival at Nautilus, an aliquot of the sample was poured off and the following water quality parameters were 

measured:  pH, dissolved oxygen (DO), temperature, salinity, alkalinity, and total chlorine. A summary of the 

sample collection and receipt information is provided in Table 1, and water quality parameters measured 

upon receipt at Nautilus are presented in Table 2. Testing was conducted in accordance with the protocol 

described in USEPA 1995, and the methods are summarized in Table 3. 

 
Table 1. Sample Information  

Client/Project:  IDE Americas, Inc./ Carlsbad Desalination Plant 

Monitoring Period: June 2017 

Sample ID: 1. M-001, desalination plant brine effluent  

2. ERI Brine 
3. Brine Pit 

4. Train 4 
5. PT Filter EFF 

6. M-INF 

Sample Collection Date, Time: 1. 6/30/17, 08:00 
2. 6/30/17, 08:00 

3. 6/30/17, 08:00 

4. 6/30/17, 08:00 
5. 6/30/17, 08:00 

6. 6/30/17, 08:00  

Sample Receipt Date, Time: 6/30/17, 11:48 

Sampling Method: 24-hour Composite 
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Table 2. Water Quality Measurements upon Sample Receipt 

Sample ID pH 
DO 

(mg/L) 
Temp 
(ºC) 

Salinity 
(ppt) 

Alkalinity 
(mg/L as CaCO3) 

Total Chlorine 
(mg/L) 

M-001 7.72 6.7 6.5 62.6 190 0.03 

ERI Brine 7.21 7.3 4.5 68.4 199 <0.02 

Brine Pit 8.00 7.0 6.5 30.2a 100 0.03 

Train 4 7.75 7.0 5.5 70.2 206 <0.02 

PT Filter EFF 7.97 7.2 5.5 33.9 107 0.02 

M-INF 8.06 7.4 5.5 33.4 114 0.02 

a Salinity measured in the Brine Pit sample was 30.2 ppt, the value was double checked. 

 

Statistical analyses were conducted using EPA flowchart specifications as outlined in the test guidance 

manual (USEPA 1995).  Organism performance in each sample dilution series was compared to that 

observed in the control.  For the purposes of this round of testing, the M-INF sample was used as 

control/dilution water for all other samples; Nautilus laboratory seawater collected from the Scripps 

Institution of Oceanography (SIO) inlet was used as control/dilution water only for the M-INF sample dilution 

series.  Results were used to calculate the No Observed Effect Concentration (NOEC) and chronic toxic unit 

(TUc) values.  

In addition to EPA flowchart statistical methods, the results were also analyzed using the USEPA’s Test of 

Significant Toxicity (TST) approach specified in National Pollution Discharge Elimination System Test of 

Significant Toxicity Implementation Document (USEPA, 2010).  Notably, the California State Water Resources 

Control Board (SWRCB) published a Draft Policy for Toxicity Assessment and Control (SWRCB, 2012), which 

includes the TST as an alternative method to evaluate toxicity data.  This approach applies a modified t-test 

that takes into account both the statistical power of the test and the magnitude of biological effects in 

determining the presence of a response. For the M-001 effluent sample, the in-stream waste concentration 

(IWC) is 6.06 percent unadjusted effluent, and results are reported as “Pass” if a sample is considered non-

toxic according to the TST calculation, or “Fail” if considered toxic according to the TST.  As the TST 

statistical analysis is not in the 2006 CDP permit, the TST results are included for comparison purposes only.  
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Table 3. Echinoderm Fertilization Chronic Bioassay Specifications 

Test Period: 6/30/17, 17:50 through 18:30 

Test Organism: Strongylocentrotus purpuratus (purple sea urchin) 

Test Organism Source: Field-collected locally (off Point Loma in San Diego, CA) 

Lab Control/Dilution Water: 
Natural seawater (source: Scripps Institution of Oceanography (SIO) inlet), 
34±2 parts per thousand (ppt); 20-µm filtered was used to prepare the M-

INF dilution series. All other samples were diluted with the M-INF water 

itself.  

Test Concentrations: 2.5, 5.0, 6.06, 10, and 15 percent unadjusted M-001 sample, lab control.  

The same dilution series was also tested with the other samples and M-
001 after adjustment to 40 ppt per request from Poseidon. This 

adjustment was performed to replicate sample adjustment allowable in the 

permit for acute testing to reflect maximum salinity concentrations in the 
effluent prior to discharge to the ocean (i.e., the maximum daily average 

salinity concentration limit for the combined Encina Power Station 
Discharge (EPS) and CDP discharges).  

Number of Replicates, Organisms 

per Replicate:  

5 replicates, 2000 eggs per replicate. Sperm to egg ratio determined 

before each test with a preliminary rangefinding test.  

Test Chamber Type, Volume per 

Replicate: 

Glass scintillation vial containing 10 mL of test solution 

Protocol Used: EPA/600/R-95/136, 1995 West Coast Marine Chronic 

Test Type: Fertilization; 20-min sperm exposure to effluent followed by a 20-min egg 

fertilization period  

Acceptability Criteria: Mean fertilization ≥70% in the control, and percent minimum significant 

difference (PMSD) value <25% 

Reference Toxicant Testing: Copper chloride 

Statistical Analysis Software: CETIS™, version 1.8.7.20 
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RESULTS  

There was a statistically significant decrease in fertilization rate observed in the 6.06, 10, and 15 percent 

concentrations of the unadjusted M-001 sample compared to the lab control, resulting in a NOEC of 5.0 

percent effluent and a TUc equal to 20. This exceeds the maximum daily permit effluent limitation of 16.5 

TUc.  The 6.06 percent concentration (IWC) resulted in a 12 percent effect compared to the lab control, 

which was not significantly significant using to the TST calculation. The M-001 sample adjusted to 40 ppt 

prior to dilution preparation resulted in no statistically significant effects in any of the test concentrations and 

a TUc less than 6.67.   

The Brine Pit sample resulted in statistically significant decreases in fertilization rate for all but the 2.5 

percent sample, resulting in a NOEC of 2.5 and a TUc of 40.  The percent effect in the 6.06 percent 

concentration was 17. The ERI Brine and Train 4 test resulted in a statistically significant decrease in 

fertilization rate in the 15 percent sample concentration compared to the lab control, resulting in a NOEC of 

10 percent effluent and a TUc equal to 10.  The PT Filter and M-INF samples both resulted in no statistically 

significant effects for any of the concentrations tested, resulting in a NOEC of 15 percent and a TUc less than 

6.67.  Two high salinity controls were tested for comparison purposes.  One was run at 37.8 ppt with the 

unadjusted M-001 sample and the other at 39.0 ppt with the Train 4 sample.  The high salinity controls for 

M-001 and Train 4 resulted in fertilization rates of 95.0 and 91.2, respectively.  This indicates that decreases 

in fertilization rates observed in the samples were not likely attributable to elevated salinity.     

Statistical results for urchin fertilization toxicity tests are summarized in Table 4, and detailed test results are 

summarized in Tables 5, 6, and 7.  Raw test data and full statistical analyses can be found in Appendix A.  

Sample receipt information and a copy of the chain-of-custody form are in Appendices B and C, respectively.  
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Table 4.  Statistical Results for M-001 Purple Urchin Fertilization Testing 

Sample ID 
NOEC                             

(% sample) 
LOEC 

(% sample) 

EC50                                    
(% sample) 

TUc
 value                              

(toxic units) 
TST Result                                 
(Pass/Fail) 

Percent 
Effect at 
6.06% 

M-001 

(unadjusted) 
5.0 6.06 >15 20 Pass 12 

M-001                 

(40 ppt adjusted) 
15 >15 >15 <6.67 Pass -4.2 

ERI Brine 10 15 >15 10 Pass 0.22 

Brine Pit 2.5 5.0 13.2 40 Pass 17 

Train 4 10 15 >15 10 Pass 6.6 

PT Filter EFF 15 >15 >15 <6.67 Pass 0.90 

M-INF 15 >15 >15 <6.67 Pass -0.64 

NOEC = No Observed Effect Concentration  

LOEC = Lowest Observed Effect Concentration 

EC50 = Concentration expected to cause an adverse effect to 50 percent of the test organisms 

TUc = Chronic Toxic Unit:  100÷NOEC  

TST: Pass = sample is non-toxic at the 6.06% IWC according to the TST calculation; Fail = sample is toxic at the 6.06% IWC 

according to the TST calculation. The TST analysis is not in the existing CDP permit; TST analysis is included here for comparison 

purposes only. 

Percent effect (PE) from control is calculated as: PE= ((mean response in control-mean response in the IWC)/mean response in 

control) *100. A negative PE results when organism performance in the sample is greater than that in the control. 

 

Table 5. Detailed Results of Purple Urchin Fertilization Testing for the M-001 Sample 

a For comparison to the M-001 unadjusted sample, the M-001 sample was adjusted with seawater to 40 ppt prior to preparing test 
concentrations.  

*An asterisk indicates a statistically significant decrease compared to the lab control using the standard USEPA flowchart statistical 
method (EPA 1995).  

 

Test Concentration 

(% Sample) 

M-001 Unadjusted Sample M-001 40 ppt Adjusteda 

Salinity 

(ppt)  

Mean Percent 

Fertilization 

Salinity 

(ppt)  

Mean Percent 

Fertilization 

Lab Control 34.0 88.0 33.9 86.0 

High Salinity Control 37.6 95.0 -- -- 

2.5 34.5 92.6 34.2 93.2 

5.0 35.3 86.8 34.3 93.2 

6.06 35.5  77.4* 34.3 89.6 

10 36.5  66.6* 34.2 85.4 

15 37.8  68.0* 34.9 88.2 
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Table 6. Detailed Results of Purple Urchin Fertilization Testing for the ERI Brine and Brine Pit 
Samples 

*An asterisk indicates a statistically significant decrease compared to the lab control using the standard USEPA flowchart statistical 
method (EPA 1995).  

 

Table 7. Detailed Results of Purple Urchin Fertilization Testing for the Additional Facility 
Sample and Influent 

*An asterisk indicates a statistically significant decrease compared to the lab control using the standard USEPA flowchart statistical 
method (EPA 1995).  

 

Test 

Concentration 
(% Sample) 

ERI Brine Brine Pit 

Salinity 
(ppt)  

Mean Percent 
Fertilization 

Salinity 
(ppt)  

Mean Percent 
Fertilization 

Lab Control 33.8 90.8 33.9 88.6 

2.5 34.8 91.8 33.9 88.4 

5.0 35.6 90.8 33.9  73.2* 

6.06 36.0 90.6 33.9  73.4* 

10 37.3 89.8 33.6  58.6* 

15 38.9  81.4* 33.5  36.4* 

Test 
Concentration 

(% Sample) 

Train 4 
Pre-treatment  

Filtered Effluent 
M-INF 

Salinity 
(ppt)  

Mean Percent 
Fertilization 

Salinity 
(ppt)  

Mean Percent 
Fertilization 

Salinity 
(ppt)  

Mean Percent 
Fertilization 

Lab Control 34.0 91.6 33.9 89.0 33.7 93.4 

High Salinity 
Control 

39.0 91.2 -- -- -- -- 

2.5 34.8 86.2 34.0 92.2 33.7 93.8 

5.0 35.7 86.2 33.9 89.8 33.8 92.4 

6.06 36.1 85.6 34.0 88.2 34.0 94.0 

10 37.2 86.4 34.1 87.2 33.9 95.0 

15 39.2  60.2* 34.0 90.4 33.9 93.8 



TOXICITY SUMMARY REPORT                                                    Client:  IDE Americas, Inc.    
Test ID:  1706-S203 to S209                Sample Collection Date:  June 30, 2017 

 

Nautilus Environmental  8 

QUALITY ASSURANCE 

The samples were received the same day as collection and within the appropriate temperature range.   All 

samples were tested within the allowable holding time of 36 hours.  The laboratory controls met the 

minimum acceptability criteria as set by USEPA.  The PMSD values, which are a measure of test variability, 

were within the acceptable range.  Therefore, all test results were deemed valid for reporting purposes.  

Statistical analyses followed USEPA flowchart selections and dose-response relationships were reviewed to 

evaluate reliability of the results. Additionally, appropriate alpha levels were used for statistical analyses 

according to the TST Implementation Document guidelines (USEPA 2010).   

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

sensitivity are summarized in Table 8 and presented in full in Appendix D.  The reference toxicant test met 

all test acceptability criteria.  The median effect concentration (EC50 value) was within two standard 

deviations (SD) of the historical mean, indicating typical test organism sensitivity to copper.  A list of qualifier 

codes used on bench datasheets can be found in Appendix E.  

 

Table 8.  Reference Toxicant Test Results 

Test Species Endpoint 
EC50 

(μg/L Copper) 

Historical Mean 

EC50 ±2 SD 
(μg/L Copper) 

CV 

(%) 

Purple Urchin Fertilization 39.4 45.1 ± 22.4 24.9 

EC50 = Concentration expected to cause an adverse effect to 50 percent of the test organisms 

Historical Mean EC50 ± 2 SD = Mean of historical test results plus or minus two standard deviations 

CV = Coefficient of Variation 
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Appendix A 

Test Data and Statistical Analyses 
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Appendix B 

Sample Receipt Information







 

  

Appendix C 

Chain-of-Custody Form 





 

  

Appendix D 

Reference Toxicant Test Data and 

Statistical Analyses 





















 

  

Appendix E 

Qualifier Codes 



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 or ganisms r eceived at a temperature greater than 3°C  ou tside t he r ecommended t est 
temperature range.  However, due to age-specific protocol requirements and/or sample holding 
time c onstraints, t he organisms were us ed to initiate tests upon the day of  ar rival.  O rganisms 
were acclimated to the appropriate test conditions upon receipt and prior to test initiation.   

Q24 - Test organisms received a t salinity greater than 3 ppt outside of the recommended test salinity 
range.  H owever, due t o age -specific pr otocol r equirements and/ or s ample ho lding t ime 
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.      

 

 
 




