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INTRODUCTION 

Eurofins Environment Testing Northwest, LLC Applied Sciences Laboratory (EETNW - ASL) 

conducted toxicity testing on sample(s) from the Jacobs - Spokane County Regional Water 

Reclamation Facility, Spokane, Washington. 

 

Testing was conducted on behalf of:   Jacobs   

The Project Name was:   Spokane County Regional Water Reclamation facility 

Testing was initiated on:  May 11, 2023 

The test(s) were conducted using: 

• the water flea (Ceriodaphnia dubia)  

 

OVERVIEW OF REGULATORY GUIDANCE 

The following provides an overview and excerpts of applicable permit specifics, regulatory 

guidance, and other relevant information.  This is intended only as a helpful guide, from a 

laboratory perspective, for understanding test outcomes.  The final responsibility for 

interpretation of results remains with the client and/or regulatory agency.  

 

The following guidance is taken from EETNW-ASL’s reading of the NPDES permit for 

Spokane County Regional Water Reclamation Facility (permit #WA0093317, effective Aug. 

1, 2022, expired July 31, 2027).    

 

Acute toxicity: 

• Effluent Limit for Acute Toxicity:   

o “No toxicity detected in a test concentration representing the acute critical 

effluent concentration (ACEC).” 

o “The ACEC equals 50% effluent.” 

• Compliance with the Effluent Limit for Acute Toxicity:    

o “Compliance with the effluent limit for acute toxicity means the results … 

show no statistically significant difference in survival between the control and 

the ACEC.” 

o  “The Permittee must determine the statistical significance by conducting a 

hypothesis test at the 0.05 level of significance …”  (i.e. alpha = 0.05) 

o “If the difference in survival between the control and the ACEC is less than 10 

percent, … must conduct the hypothesis test at the 0.01 level of significance.” 

• Compliance Testing for Acute Toxicity:  

o “Conduct acute toxicity testing on final effluent once per quarter. The permittee 

must begin quarterly monitoring for the quarter beginning on 7/1/2022.” 

o “… using each of the species listed in Table 17 on a rotating basis.”  

• Response to Noncompliance with the Effluent Limit for Acute Toxicity:    
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o “If a toxicity test … determines a statistically significant difference in 

response between the ACEC and the control … the Permittee must begin 

additional testing within one week of receiving the test results”. 

Chronic toxicity: 

• Effluent Limit for Chronic Toxicity:   

o “No toxicity detected in a test concentration representing the chronic critical 

effluent concentration (CCEC).” 

o “The CCEC equals 6.4% effluent.” 

• Compliance with the Effluent Limit for Chronic Toxicity:    

o “Compliance with the effluent limit for chronic toxicity means the results … 

show no statistically significant difference in response between the control 

and the CCEC.” 

o  “The Permittee must determine the statistical significance by conducting a 

hypothesis test at the 0.05 level of significance …”  (i.e. alpha = 0.05) 

o “If the difference in survival between the control and the CCEC is less than 20 

percent, … must conduct the hypothesis test at the 0.01 level of significance.” 

• Compliance Testing for Chronic Toxicity:  

o “Perform the chronic toxicity tests using the CCEC, the ACEC, and a control, 

or with a full dilution series.” 

o “Conduct chronic toxicity testing on final effluent once per quarter. The 

permittee must begin quarterly monitoring for the quarter beginning on 

7/1/2022.” 

o “… using each of the species listed in Table 18 on a rotating basis.”  

• Response to Noncompliance with the Effluent Limit for Chronic Toxicity:    

o “If a toxicity test … determines a statistically significant difference in 

response between the CCEC and the control … the Permittee must begin 

additional testing within one week of receiving the test results”. 

 

The following is taken from the WDOE guidance (WQ-R-95-80, June 2016 revision): 

• “To reduce WET limit violations due to statistically significance that is a Type I error 

(false positive), we lower the alpha for hypothesis testing when differences in test 

organisms response are small.” 

• “Alpha will be lowered from 0.05 to 0.01 if a 10% difference in an acute test is 

significant or a 20% difference in a chronic test is significant.” 
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SUMMARY OF TEST RESULTS 

Exhibits 1 and 2 provide a summary of the final test results.   

EXHIBIT 1 

Summary of Acute Test Results 

 

Species 
NOEC 

(%) 

LOEC 

(%) 

LC50 

(%) 

Was a statistically significant difference 

between control and ACEC shown? 

C. dubia 100 > 100 > 100 No 

Note: acronyms are as defined below. 

From the NPDES permit - Effluent Limit for Acute Toxicity:  “No acute toxicity detected in a 

test concentration representing the acute critical effluent concentration [ACEC = 50%].”  

 

More detailed information is provided in the Results and Discussion section. 

 

EXHIBIT 2 

Summary of Chronic Test Results 

 

Species 
NOEC 

(%) 

LOEC 

(%) 

IC25 

(%) 

Was a statistically significant 

difference between control and CCEC 

shown? 

C. dubia 25.0 50.0 40.4 No 

Note: acronyms are as defined below. 

From the NPDES permit - Effluent Limit for Chronic Toxicity:  “No chronic toxicity detected 

in a test concentration representing the chronic critical effluent concentration [CCEC = 6.4%].”  

 

More detailed information is provided in the Results and Discussion section. 

ACRONYM DEFINITIONS (from EPA guidance):  

NOEC = No Observed Effect Concentration:  The highest test concentration that causes no 

observable adverse effects on the test organisms (i.e. no statistically significant reduction 

from the control).  

LOEC = Low Observed Effect Concentration:  The lowest test concentration that does cause 

an observable adverse effect on the test organisms (i.e. is statistically significant reduction 

from the control). 

LC50 = Lethal Concentration (50%):  A point estimate of the test concentration that would 

cause death in 50 percent of the test population. 

IC25 = Inhibition Concentration (25%):  A point estimate of the test concentration that would 

cause a 25 percent reduction of a non-quantal biological measurement (i.e. growth, 

reproduction, etc.) for the test population. 
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SAMPLE INFORMATION 

Exhibits 3 and 4 provides a summary of the sample conditions as received.   

EXHIBIT 3 

Sample Conditions on Receipt 

 

Sample ID BIO23051009, BIO23051208, BIO23051508 

EETNW - ASL SDG B5626 

                  + suffix -01 -02 -03 

Collection       -       Date and Time 
05/10/2023 

08:53 

05/12/2023 

08:36 

05/15/2023 

10:13 

Receipt           -       Date and Time 
05/11/2023 

09:15 

05/13/2023 

09:58 

05/16/2023 

08:45 

Temperature                            (oC) 
-0.7 (not 

frozen)  
0.2 

-0.7 (not 

frozen) 

Dissolved Oxygen               (mg/L) 10.0 9.6 9.1 

pH 7.9 7.8 7.9 

Conductivity                      (S/cm) 1016 1213 936 

Total Residual Chlorine      (mg/L) 0.02 0.02 0.03 

Ammonia            (mg/L as NH3-N) 0.20 0.14 0.20 

Total Hardness    (mg/L as CaCO3) 250 267 264 

Total Alkalinity   (mg/L as CaCO3) 81 108 103 

 

METHODS AND MATERIALS 

TEST METHODS 

The acute test methods were performed according to: Methods for Measuring the Acute 

Toxicity of Effluents and Receiving Waters to Freshwater and Marine Organisms, USEPA 

Office of Water (2002), EPA-821-R-02-012. 

 

The chronic test methods were performed according to:  Short-Term Methods for Estimating 

the Chronic Toxicity of Effluents and Receiving Waters to Freshwater Organisms, Fourth 

Edition, (2002), EPA-821-R-02-013. 

 

Additional guidance was provided by:   

• Whole Effluent Toxicity Testing Guidance and Test Review Criteria, Washington State 

Department of Ecology (revised June 2016) Pub# WQ-R-95-80.  

• Method Guidance and Recommendations for Whole Effluent Toxicity (WET) Testing (40 

CFR Part 136), (EPA August 2000), EPA 821-B-00-004. 

  

Jacobs - Spokane B5626.pdf Page 6 of 42 



 

DEVIATIONS FROM PROTOCOLS 

Deviations from required procedures in the test methods:   

• None noted. 

Deviations from recommended procedures in the test methods:   

• Not all subsequent uses of a sample occurred within the WDOE recommended maximum 

holding time of 72 hours past the time of sample collection.  See Sample Collection and 

Storage section for further detail. 

 

• For the C. dubia acute test, some of the instantaneous temperature readings fell outside of 

the recommended range of 20±1C.   However, the required test condition of a temperature 

deviation (i.e. maximum minus minimum) of no more than 3 °C was met.  This situation is 

detailed further in the Results and Discussion section of this report. 

TEST DESIGN 

The following summarizes the conditions used for both overall testing and the specifics for 

each test (observations and notations can be found on the datasheets in Appendix A): 

Overall Test Design: 

• Acute tests: 6.4, 12.5, 25, 50, and 100 percent sample + dilution water for the control. 

• Chronic tests: 6.4, 12.5, 25, 50, and 100 percent sample + dilution water for the control. 

Test Organism Conditions: 

• All organisms tested were fed and maintained during culturing, acclimation, and testing 

as prescribed by the EPA (2002).   

• The test organisms appeared vigorous and in good condition prior to testing. 

C. dubia acute test: (WDOE) 

• Source:  EETNW - ASL's in-house cultures 

• Age:  Less than 24 hours old 

• Design:  Four test vessels per concentration, five organisms per vessel 

• Test Solution Renewal:  None (i.e. static test) 

• Monitoring: 

o Daily:  Survival, DO, pH, and temperature; all concentrations. 

o Test Initiation and Termination:  Conductivity, all concentrations 

• Termination:  48 hours. 

• Endpoints:  Survival (at termination) 

C. dubia chronic test: 

• Source:  EETNW - ASL's in-house cultures 

• Age:  Less than 24 hours old and within an 8-hour age range, with blocking by known 

parentage 

• Design:  Ten test vessels per concentration, one organism per vessel 

• Test Solution Renewal:  Daily 

• Monitoring: 

o Daily:  Survival and neonate production (with brood determination) 
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o Daily:  DO and pH in pre and post-renewal solutions, all concentrations 

o Daily:  Temperature in pre-renewal solutions, all concentrations 

o With each new sample:  Conductivity in post-renewal solutions, control and 

highest sample concentration 

• Termination:  When 60%+ of surviving control organisms produce a 3rd brood. 

o Survival: @ after 7 days. 

o Reproduction: When 60%+ of surviving control organisms produce a 3rd brood. 

• Endpoints:  Survival (at termination) and Reproduction (through first 3 broods) 

DILUTION WATER 

The dilution water used was the standard culture water used by EETNW - ASL: 

• Reconstituted, moderately hard water (as per EPA protocol) with a total hardness of 75 

to 105 mg/L as CaCO3 and an alkalinity of 50 to 75 mg/L as CaCO3. 

SAMPLE COLLECTION AND STORAGE 

Samples were collected by Jacobs - Spokane personnel.  The samples were accepted as 

scheduled by EETNW - ASL.  Chain of Custody and Sample Receipt Records are provided in 

Appendix C.   

 

• All samples were received within the EPA recommended 0 to 6 oC range.   

• All samples were received within the WDOE required 0 to 6 oC range.   

• All samples were within the EPA recommended maximum holding time of 36 hours of 

sample collection. 

• All subsequent uses of a sample occurred within the EPA recommended maximum 

holding time of 72 hours past the time of initial use of that sample. 

• Not all subsequent uses of a sample occurred within the WDOE recommended 

maximum holding time of 72 hours past the time of sample collection.   

o The sample was collected on May 12, 2023 at 08:36. The subsequent use of that 

sample took place on Day 4, in the chronic test, at 10:02 (73 hours and 26 

minutes past collection of the sample). 

• Following receipt, the samples were stored in the dark at 0 to 6 C until test solutions 

were prepared and tested.   

SAMPLE PREPARATION 

Samples used during these tests were: 

• Temperature adjusted prior to test initiation and each daily renewal.  

DATA ANALYSIS 

The statistical analyses performed for the acute tests were those outlined in Methods for 

Measuring the Acute Toxicity of Effluents and Receiving Waters to Freshwater and Marine 

Organisms, USEPA Office of Water, Fifth Edition (2002), EPA-821-R-02-012, using CETIS.   
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The statistical analyses performed for the chronic tests were those outlined in Short-Term 

Methods for Estimating the Chronic Toxicity of Effluents and Receiving Waters to Freshwater 

Organisms, USEPA Office of Water, Fourth Edition (EPA 2002), EPA-821-R-02-013, using 

CETIS.   

 

• The specific statistical analysis and CETIS version used for each endpoint evaluation is 

listed with the statistical outputs included with each test in Appendix A.   

• If any additional analysis methods were also used, an explanation of the rationale and 

reference to the source method is included with the presentation of those results below. 

 

Additional guidance was provided by: 

• Whole Effluent Toxicity Testing Guidance and Test Review Criteria, Washington State 

Department of Ecology (revised Jun 2016) Pub# WQ-R-95-80. 
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RESULTS AND DISCUSSION 

The raw data sheets for all tests are presented in Appendix A.   

ACUTE BIOASSAYS 

Table 1 summarizes the survival data for the C. dubia acute test.   

 

 

Table 1 

Summary of Acute Results 

C. dubia 

Sample 

Concentration 

(%) 

Percent Survival  

(at Test Termination) 

Control 100  

6.40 100  

12.5 100  

25.0 100  

50.0 100  

100 95  

 

Statistical analysis in accordance with the EPA protocol and WDOE guidance results in: 

• NOEC  = 100 % 

• LOEC  > 100 % 

• LC50   > 100 % 

 

From the NPDES permit - Effluent Limit for Acute Toxicity:  “No acute toxicity detected in a 

test concentration representing the acute critical effluent concentration [ACEC = 50%].”  

• No statistically significant difference between control and ACEC was shown.  

 

EPA guidance recommends test temperature to remain at 20±1C for the acute tests.  On days 

1 and 2 of the C. dubia test, the instantaneous temperatures in the test concentrations were 

slightly outside of this range at 20.8 to 21.2 C.  However, the required test condition of a 

temperature deviation (i.e. maximum minus minimum) over the entire test period of no more 

than 3 °C was met (21.2 – 20.2 = 1.2C).  The EPA acute manual Section 4.9.2 states: “An 

individual test may be conditionally acceptable if the temperature, DO, and other specified 

conditions fall outside specifications, depending on the degree of departure and the objectives 

of the tests.  The acceptability of the test would depend on the experience and professional 

judgment of the laboratory investigator and the reviewing staff of the regulatory authority”.  It 

is the laboratory’s professional judgment that the minor deviation in the test temperature from 

the recommended conditions did not appear to affect the test results and the test should be 

accepted.  

Dissolved oxygen concentrations remained at 4.0 mg/L or greater throughout the test period.  

Other than notes, test temperatures remained in the range of 20±1 C.   
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The C. dubia acute test meets Test Acceptability Criteria (TAC) of a minimum 90 percent 

control survival.   Unless referenced above, the tests proceeded without any noted deviations 

or interruptions that could have affected test results.  The testing should be considered “valid”. 

 

CHRONIC BIOASSAYS 

Table 2 summarizes the survival and reproduction data for the C. dubia chronic test. 

 

Table 2 

Summary of Chronic Results 

C. dubia 

Sample 

Concentration 

(%) 

Percent 

Survival 

Mean Number of 

Young 

Per Adult 

Control 100  29.2  

6.40 100  30.7  

12.5 100  28.8  

25.0 100  28.8  

50.0 90  19.6 a 

100 100  10.5 a 

a  Indicates a statistically significant difference from the control at alpha = 0.05. 

 

Statistical analysis in accordance with the EPA protocol results in: 

• NOEC  = 25.0 % 

• LOEC  = 50.0 % 

• IC25   = 40.4 % 

 

 

From the NPDES permit - Effluent Limit for Chronic Toxicity:  “No chronic toxicity detected 

in a test concentration representing the chronic critical effluent concentration [CCEC = 6.4%].”  

• No statistically significant difference between control and CCEC was shown.  

 

Dissolved oxygen concentrations remained at 4.0 mg/L or greater throughout the test period.   

Other than noted, test temperatures remained at 25±1C.   

 

The C. dubia test meets Test Acceptability Criteria (TAC) for a minimum 80 percent control 

survival and a minimum 15 young produced per surviving control adult.  Unless referenced 

above, the tests proceeded without any noted deviations or interruptions that could have 

affected test results.  The testing should be considered “valid”. 
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REFERENCE TOXICANT TESTS 

Reference toxicant (reftox) testing is performed to document both initial and ongoing 

laboratory performance of the test method(s).  While the health of the test organisms is 

primarily evaluated by the performance of the laboratory control, reftox test results also may 

be used to assess the health and sensitivity of the test organisms.  Reftox test results within 

their respective cumulative summary (Cusum) chart limits are indicative of consistent 

laboratory performance and normal test organism sensitivity.  

 

 

The results of the reftox tests indicate that the test organisms were within their respective 

cusum chart limits based on EPA guidelines.  This demonstrates ongoing laboratory 

proficiency of the test methods and suggests normal test organism sensitivity in the associated 

client testing. 

 

The C. dubia reftox tests were conducted using sodium chloride.   

 

The data sheets for the reference toxicant tests are provided in Appendix B. 

 

Tables 3 and 4 summarize the reference toxicant test results and Cusum chart limits.  

 

Table 3 

Acute Reference Toxicant Tests (g/L) 

Species LC50 Cusum Chart Limits 

C. dubia 2.46 1.92 to 2.89 

 

 

 

Table 4 

Chronic Reference Toxicant Tests (g/L) 

Species IC25 Cusum Chart Limits 

C. dubia (survival) 1.74 0.76 to 2.42 

C. dubia (reproduction) 0.74 0.40 to 1.09 
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APPENDIX A 
 

RAW DATA SHEETS 
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CETIS Summary Report Report Date: 18 May-23 09:29 (p 1 of  1)

Test Code/ID: B562601cda / 09-9022-7178

Ceriodaphnia 48-h Acute Survival Test Eurofins Environment Testing NW - ASL

Batch ID: 05-5826-4040

Start Date: 11 May-23 14:50

Ending Date: 13 May-23 14:30

Test Type: Survival (48h)

Test Length: 48h

Protocol: EPA/821/R-02-012 (2002) Diluent: Mod-Hard Synthetic Water

Brine:Species: Ceriodaphnia dubia

Source: In-House Culture

Analyst:

Age: <24Taxon: Branchiopoda

Sample ID: 09-2602-3979

Sample Date: 10 May-23 08:53

Receipt Date: 11 May-23 09:15

Code: B5626-01

Sample Age: 30h

Source: Jacobs - Spokane County Regional W

Station:

Client:

Project:

Material: POTW Effluent

CAS (PC):

Multiple Comparison Summary

NOEL LOEL TOELEndpointAnalysis ID Comparison Method PMSD✓ STU

100 >100 ---14-2864-3781 9.2%48h Survival Rate 1Steel Many-One Rank Sum Test 1

95% LCL 95% UCL

Point Estimate Summary

EndpointAnalysis ID Point Estimate Method %Level✓ STU

EC50 >100 --- ---16-2880-5844 <1Linear Interpolation (ICPIN)48h Survival Rate 1

Test Acceptability

Attribute Test Stat DecisionAnalysis ID Endpoint Lower OverlapUpper

TAC Limits

114-2864-3781 0.9Control Resp48h Survival Rate Yes Passes Criteria>>

116-2880-5844 0.9Control Resp48h Survival Rate Yes Passes Criteria>>

Code Mean Min Max Std DevCount CV%Std ErrConc-%

48h Survival Rate Summary

95% LCL 95% UCL %Effect

0 1.0000 1.0000 1.0000 0.00004 ---0.00001.0000 1.0000 0.00%D

6.4 1.0000 1.0000 1.0000 0.00004 ---0.00001.0000 1.0000 0.00%

12.5 1.0000 1.0000 1.0000 0.00004 ---0.00001.0000 1.0000 0.00%

25 1.0000 1.0000 1.0000 0.00004 ---0.00001.0000 1.0000 0.00%

50 1.0000 1.0000 1.0000 0.00004 ---0.00001.0000 1.0000 0.00%

100 0.9500 0.8000 1.0000 0.10004 10.53%0.05000.7909 1.1090 5.00%

CodeConc-%

48h Survival Rate Detail

Rep 1 Rep 2 Rep 3 Rep 4

4DF51549A082D490C122A9EAFB6483C6MD5:

0 D 1.0000 1.0000 1.0000 1.0000

6.4 1.0000 1.0000 1.0000 1.0000

12.5 1.0000 1.0000 1.0000 1.0000

25 1.0000 1.0000 1.0000 1.0000

50 1.0000 1.0000 1.0000 1.0000

100 1.0000 1.0000 1.0000 0.8000

CodeConc-%

48h Survival Rate Binomials

Rep 1 Rep 2 Rep 3 Rep 4

0 D 5/5 5/5 5/5 5/5

6.4 5/5 5/5 5/5 5/5

12.5 5/5 5/5 5/5 5/5

25 5/5 5/5 5/5 5/5

50 5/5 5/5 5/5 5/5

100 5/5 5/5 5/5 4/5

CETIS™ v1.9.7.7007-238-492-3 QA:________Analyst:________
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Report Date: 18 May-23 09:28 (p 1 of  2)CETIS Analytical Report
Test Code/ID: B562601cda / 09-9022-7178

Ceriodaphnia 48-h Acute Survival Test Eurofins Environment Testing NW - ASL

Analyzed: 18 May-23 9:28
Endpoint: 48h Survival Rate CETIS Version: CETISv1.9.7Analysis ID: 14-2864-3781

Analysis: Nonparametric-Control vs Treatments Status Level: 1

Edit Date: 18 May-23 9:28 MD5 Hash: 4DF51549A082D490C122A9EAFB6483C6 Editor ID: 007-238-492-3

Test Stat Critical P-Value Decision(α:5%)TiesvsControl Conc-%

Steel Many-One Rank Sum Test

P-TypeDF

18 10 1 0.8333 Non-Significant Effect6.4Dilution Water 6 CDF

18 10 1 0.8333 Non-Significant Effect12.5 6 CDF

18 10 1 0.8333 Non-Significant Effect25 6 CDF

18 10 1 0.8333 Non-Significant Effect50 6 CDF

16 10 1 0.6105 Non-Significant Effect100 6 CDF

NOEL LOEL TUTOELAlt  HypData Transform PMSDMSDu

100 >100 9.20%1---C > TAngular (Corrected) 0.09205

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 0.0118141 0.0023628 5 1 0.4457 Non-Significant Effect

Error 0.0425309 0.0023628 18

0.0543451 23Total

ANOVA Assumptions Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

IndeterminateBartlett Equality of Variance TestVariance

0.4634 0.884 <1.0E-05 Non-Normal DistributionShapiro-Wilk W Normality TestDistribution

Mean Min MaxMedianCountCode Std ErrConc-% CV% %Effect95% LCL 95% UCL

48h Survival Rate Summary

1.0000 1.0000 1.00001.00000 4 0.0000 0.00% 0.00%1.0000 1.0000D

1.0000 1.0000 1.00001.00006.4 4 0.0000 0.00% 0.00%1.0000 1.0000

1.0000 1.0000 1.00001.000012.5 4 0.0000 0.00% 0.00%1.0000 1.0000

1.0000 1.0000 1.00001.000025 4 0.0000 0.00% 0.00%1.0000 1.0000

1.0000 1.0000 1.00001.000050 4 0.0000 0.00% 0.00%1.0000 1.0000

0.9500 0.8000 1.00001.0000100 4 0.0500 10.53% 5.00%0.7909 1.0000

Mean Min MaxMedianCountCode Std ErrConc-% CV% %Effect95% LCL 95% UCL

Angular (Corrected) Transformed Summary

1.3450 1.3450 1.34501.34500 4 0.0000 0.00% 0.00%1.3450 1.3460D

1.3450 1.3450 1.34501.34506.4 4 0.0000 0.00% 0.00%1.3450 1.3460

1.3450 1.3450 1.34501.345012.5 4 0.0000 0.00% 0.00%1.3450 1.3460

1.3450 1.3450 1.34501.345025 4 0.0000 0.00% 0.00%1.3450 1.3460

1.3450 1.3450 1.34501.345050 4 0.0000 0.00% 0.00%1.3450 1.3460

1.2860 1.1070 1.34501.3450100 4 0.0595 9.26% 4.43%1.0960 1.4750

CETIS™ v1.9.7.7007-238-492-3 QA:________Analyst:________
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Report Date: 18 May-23 09:28 (p 2 of  2)CETIS Analytical Report
Test Code/ID: B562601cda / 09-9022-7178

Ceriodaphnia 48-h Acute Survival Test Eurofins Environment Testing NW - ASL

Analyzed: 18 May-23 9:28
Endpoint: 48h Survival Rate CETIS Version: CETISv1.9.7Analysis ID: 14-2864-3781

Analysis: Nonparametric-Control vs Treatments Status Level: 1

Edit Date: 18 May-23 9:28 MD5 Hash: 4DF51549A082D490C122A9EAFB6483C6 Editor ID: 007-238-492-3
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CETIS Analytical Report Report Date: 18 May-23 09:28 (p 1 of  1)

Test Code/ID: B562601cda / 09-9022-7178

Ceriodaphnia 48-h Acute Survival Test Eurofins Environment Testing NW - ASL

Analyzed: 18 May-23 9:28
Endpoint: 48h Survival Rate CETIS Version: CETISv1.9.7Analysis ID: 16-2880-5844

Analysis: Linear Interpolation (ICPIN) Status Level: 1

Edit Date: 18 May-23 9:28 MD5 Hash: 4DF51549A082D490C122A9EAFB6483C6 Editor ID: 007-238-492-3

X Transform Y Transform Resamples Exp 95% CL

Linear Interpolation Options

MethodSeed

Log(X+1) Linear 200 Yes Two-Point Interpolation1637062

Point Estimates

Level 95% LCL 95% UCL% TU 95% LCL 95% UCL

EC50 >100 --- --- <1 --- ---

Mean Min MaxCountCode A/B

Calculated Variate(A/B)

Conc-% CV% %Effect

48h Survival Rate Summary

Mean %Effect

Isotonic Variate

Median

1.0000 20/201.0000 1.00000 4D 0.00%0.00% 1.0000 0.00%1.0000

1.0000 20/201.0000 1.00006.4 4 0.00%0.00% 1.0000 0.00%1.0000

1.0000 20/201.0000 1.000012.5 4 0.00%0.00% 1.0000 0.00%1.0000

1.0000 20/201.0000 1.000025 4 0.00%0.00% 1.0000 0.00%1.0000

1.0000 20/201.0000 1.000050 4 0.00%0.00% 1.0000 0.00%1.0000

0.9500 19/200.8000 1.0000100 4 5.00%10.53% 0.9500 5.00%1.0000
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CETIS Summary Report Report Date: 24 May-23 10:05 (p 1 of  2)

Test Code/ID: B562601cdc / 08-4147-2909

Ceriodaphnia 7-d Survival and Reproduction Test Eurofins Environment Testing NW - ASL

Batch ID: 15-7323-6910

Start Date: 11 May-23 12:04

Ending Date: 18 May-23 09:05

Test Type: Reproduction-Survival (7d)

Test Length: 6d  21h

Protocol: EPA/821/R-02-013 (2002) Diluent: Mod-Hard Synthetic Water

Brine:Species: Ceriodaphnia dubia

Source: In-House Culture

Analyst:

Age: <24Taxon: Branchiopoda

Sample ID: 09-2602-3979

Sample Date: 10 May-23 08:53

Receipt Date: 11 May-23 09:15

Code: B5626-01

Sample Age: 27h

Source: Jacobs - Spokane County Regional W

Station:

Client:

Project:

Material: POTW Effluent

CAS (PC):

Multiple Comparison Summary

NOEL LOEL TOELEndpointAnalysis ID Comparison Method PMSD✓ STU

100 >100 ---03-0711-3351 ---7d Survival Rate 1Fisher Exact/Bonferroni-Holm Test 1

25 50 35.3611-8253-1857 20.0%Reproduction 4Steel Many-One Rank Sum Test 1

95% LCL 95% UCL

Point Estimate Summary

EndpointAnalysis ID Point Estimate Method %Level✓ STU

IC25 40.36 32.62 56.6504-0234-3606 2.478Linear Interpolation (ICPIN)Reproduction 1

Test Acceptability

Attribute Test Stat DecisionAnalysis ID Endpoint Lower OverlapUpper

TAC Limits

103-0711-3351 0.8Control Resp7d Survival Rate Yes Passes Criteria>>

29.204-0234-3606 15Control RespReproduction Yes Passes Criteria>>

29.211-8253-1857 15Control RespReproduction Yes Passes Criteria>>

0.200111-8253-1857 0.13PMSDReproduction Yes Passes Criteria0.47

Code Mean Min Max Std DevCount CV%Std ErrConc-%

7d Survival Rate Summary

95% LCL 95% UCL %Effect

0 1.0000 1.0000 1.0000 0.000010 ---0.00001.0000 1.0000 0.00%D

6.4 1.0000 1.0000 1.0000 0.000010 ---0.00001.0000 1.0000 0.00%

12.5 1.0000 1.0000 1.0000 0.000010 ---0.00001.0000 1.0000 0.00%

25 1.0000 1.0000 1.0000 0.000010 ---0.00001.0000 1.0000 0.00%

50 0.9000 0.0000 1.0000 0.316210 35.14%0.10000.6738 1.1260 10.00%

100 1.0000 1.0000 1.0000 0.000010 ---0.00001.0000 1.0000 0.00%

Code Mean Min Max Std DevCount CV%Std ErrConc-%

Reproduction Summary

95% LCL 95% UCL %Effect

0 29.2 26 31 1.87410 6.42%0.592527.86 30.54 0.00%D

6.4 30.7 14 37 6.70110 21.83%2.11925.91 35.49 -5.14%

12.5 28.8 16 36 7.11510 24.70%2.2523.71 33.89 1.37%

25 28.8 22 32 2.97410 10.33%0.940426.67 30.93 1.37%

50 19.6 7 35 7.90510 40.33%2.513.95 25.25 32.88%

100 10.5 4 17 5.01710 47.78%1.5866.911 14.09 64.04%
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CETIS Summary Report Report Date: 24 May-23 10:06 (p 2 of  2)

Test Code/ID: B562601cdc / 08-4147-2909

Ceriodaphnia 7-d Survival and Reproduction Test Eurofins Environment Testing NW - ASL

CodeConc-%

7d Survival Rate Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10

8344492524D16CAF344FA0112EBC0335MD5:

0 D 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

6.4 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

12.5 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

25 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

50 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 1.0000 1.0000 1.0000

100 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

CodeConc-%

Reproduction Detail

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10

B1578D1E3D5375F6DFDC50DB60429E57MD5:

0 D 30 31 30 30 28 26 30 31 30 26

6.4 36 33 35 27 30 30 35 37 14 30

12.5 18 35 33 26 33 29 35 36 27 16

25 29 32 30 27 31 22 27 29 29 32

50 35 23 21 26 15 15 7 24 17 13

100 8 4 13 11 6 17 16 17 8 5

CodeConc-%

7d Survival Rate Binomials

Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10

0 D 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1

6.4 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1

12.5 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1

25 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1

50 1/1 1/1 1/1 1/1 1/1 1/1 0/1 1/1 1/1 1/1

100 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1 1/1
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Report Date: 24 May-23 10:05 (p 1 of  1)CETIS Analytical Report
Test Code/ID: B562601cdc / 08-4147-2909

Ceriodaphnia 7-d Survival and Reproduction Test Eurofins Environment Testing NW - ASL

Analyzed: 24 May-23 10:01
Endpoint: Reproduction CETIS Version: CETISv1.9.7Analysis ID: 11-8253-1857

Analysis: Nonparametric-Control vs Treatments Status Level: 1

Edit Date: 24 May-23 10:00 MD5 Hash: B7F9818F753DFECF2DBCA25BD0158BE Editor ID: 007-238-492-3

Test Stat Critical P-Value Decision(α:5%)TiesvsControl Conc-%

Steel Many-One Rank Sum Test

P-TypeDF

123.5 75 1 0.9960 Non-Significant Effect6.4Dilution Water 18 CDF

111 75 1 0.9347 Non-Significant Effect12.5 18 CDF

102.5 75 3 0.7709 Non-Significant Effect25 18 CDF

66 75 1 0.0071 Significant Effect50* 18 CDF

55 75 0 0.0004 Significant Effect100* 18 CDF

NOEL LOEL TUTOELAlt  HypData Transform PMSDMSDu

25 50 20.01%435.36C > TUntransformed 5.844

ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision(α:5%)

Between 3174.6 634.92 5 19.48 <1.0E-05 Significant Effect

Error 1759.8 32.5889 54

4934.4 59Total

ANOVA Assumptions Tests

Attribute Test Test Stat Critical P-Value Decision(α:1%)

20.52 15.09 0.0010 Unequal VariancesBartlett Equality of Variance TestVariance

0.9561 0.9459 0.0305 Normal DistributionShapiro-Wilk W Normality TestDistribution

Auxiliary Tests

Attribute Test Test Stat Critical P-Value Decision(α:5%)

3.058 3.2 0.0886 No Outliers DetectedGrubbs Extreme Value TestOutlier

Mean Min MaxMedianCountCode Std ErrConc-% CV% %Effect95% LCL 95% UCL

Reproduction Summary

29.2 26 31300 10 0.5925 6.42% 0.00%27.86 30.54D

30.7 14 3731.56.4 10 2.119 21.83% -5.14%25.91 35.49

28.8 16 363112.5 10 2.25 24.70% 1.37%23.71 33.89

28.8 22 322925 10 0.9404 10.33% 1.37%26.67 30.93

19.6 7 351950 10 2.5 40.33% 32.88%13.95 25.25

10.5 4 179.5100 10 1.586 47.78% 64.04%6.911 14.09
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CETIS Analytical Report Report Date: 24 May-23 10:05 (p 1 of  1)

Test Code/ID: B562601cdc / 08-4147-2909

Ceriodaphnia 7-d Survival and Reproduction Test Eurofins Environment Testing NW - ASL

Analyzed: 24 May-23 10:01
Endpoint: 7d Survival Rate CETIS Version: CETISv1.9.7Analysis ID: 03-0711-3351

Analysis: STP 2xK Contingency Tables Status Level: 1

Edit Date: 24 May-23 10:00 MD5 Hash: 8344492524D16CAF344FA0112EBC0335 Editor ID: 007-238-492-3

NOEL LOEL TUTOELAlt  HypData Transform

100 >100 1---C > TUntransformed

Test Stat P-Value Decision(α:5%)vsControl Conc-%

Fisher Exact/Bonferroni-Holm Test

P-Type

1.0000 1.0000 Non-Significant Effect6.4Dilution Water Exact

1.0000 1.0000 Non-Significant Effect12.5 Exact

1.0000 1.0000 Non-Significant Effect25 Exact

0.5000 1.0000 Non-Significant Effect50 Exact

1.0000 1.0000 Non-Significant Effect100 Exact

RNR NR + RCodeConc-% Prop NR Prop R %Effect

7d Survival Rate Frequencies

010 100 1.0000 0.0000 0.00%D

010 106.4 1.0000 0.0000 0.00%

010 1012.5 1.0000 0.0000 0.00%

010 1025 1.0000 0.0000 0.00%

19 1050 0.9000 0.1000 10.00%

010 10100 1.0000 0.0000 0.00%

Mean Min MaxMedianCountCode Std ErrConc-% CV% %Effect95% LCL 95% UCL

7d Survival Rate Summary

1.0000 1.0000 1.00001.00000 10 0.0000 0.00% 0.00%1.0000 1.0000D

1.0000 1.0000 1.00001.00006.4 10 0.0000 0.00% 0.00%1.0000 1.0000

1.0000 1.0000 1.00001.000012.5 10 0.0000 0.00% 0.00%1.0000 1.0000

1.0000 1.0000 1.00001.000025 10 0.0000 0.00% 0.00%1.0000 1.0000
0.9000 0.0000 1.00001.000050 10 0.1000 35.14% 10.00%0.6738 1.0000

1.0000 1.0000 1.00001.0000100 10 0.0000 0.00% 0.00%1.0000 1.0000
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CETIS Analytical Report Report Date: 24 May-23 10:05 (p 1 of  1)

Test Code/ID: B562601cdc / 08-4147-2909

Ceriodaphnia 7-d Survival and Reproduction Test Eurofins Environment Testing NW - ASL

Analyzed: 24 May-23 10:01
Endpoint: Reproduction CETIS Version: CETISv1.9.7Analysis ID: 04-0234-3606

Analysis: Linear Interpolation (ICPIN) Status Level: 1

Edit Date: 24 May-23 10:00 MD5 Hash: B7F9818F753DFECF2DBCA25BD0158BE Editor ID: 007-238-492-3

X Transform Y Transform Resamples Exp 95% CL

Linear Interpolation Options

MethodSeed

Log(X+1) Linear 200 Yes Two-Point Interpolation174638

Point Estimates

Level 95% LCL 95% UCL% TU 95% LCL 95% UCL

IC25 40.36 32.62 56.65 2.478 1.765 3.065

Mean Min MaxCountCode

Calculated Variate

Conc-% CV% %Effect

Reproduction Summary

Mean %Effect

Isotonic Variate

Median

29.2 26 310 10D 0.00%6.42% 29.95 0.00%30

30.7 14 376.4 10 -5.14%21.83% 29.95 0.00%31.5

28.8 16 3612.5 10 1.37%24.70% 28.8 3.84%31

28.8 22 3225 10 1.37%10.33% 28.8 3.84%29

19.6 7 3550 10 32.88%40.33% 19.6 34.56%19

10.5 4 17100 10 64.04%47.78% 10.5 64.94%9.5
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APPENDIX B 
 

REFERENCE TOXICANT DATA SHEETS 
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APPENDIX C 
 

CHAIN OF CUSTODY 
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