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Whole Effluent Toxicity Testing City of Snoqualmie  
Test IDs: 2402-S131, S132, & S134 Monitoring Period: February 2024 
 

Enthalpy Analytical- San Diego Bioassay Laboratory 

Introduction 

Toxicity tests were conducted using effluent collected from the City of Snoqualmie Wastewater 

Treatment and Water Reclamation Facility in February of 2024 to satisfy monitoring 

requirements. Acute and chronic bioassays were conducted using the fathead minnow 

Pimephales promelas. Acute bioassay testing was conducted with the water flea Ceriodaphnia 

dubia. Testing was conducted in order to meet National Pollutant Discharge Elimination System 

(NPDES) permit biomonitoring requirements for permit number WA0022403. Testing was 

performed at Enthalpy Analytical located in San Diego, California between February 20 and 27, 

2024.   

 

Materials and Methods 

Effluent samples were collected into low-density polyethylene cubitainers. The cubitainers were 

packed in a cooler containing ice and shipped to Enthalpy via overnight delivery service. 

Appropriate chain-of-custody (COC) procedures were employed during sample collection and 

transport. Upon arrival at Enthalpy, coolers were opened, samples inspected, and the contents 

verified against information on the COC form. Receipt temperature was measured and recorded 

on the COC form. Standard water quality parameters were measured and recorded on a sample 

check-in sheet. Samples were stored at 4C in the dark until used for testing. Standard water 

quality measurements conducted upon sample receipt are summarized in Table 1.   

 

Table 1. Sample Information 

Parameter Effluent Samples 

Lab Log-In No. 24-0225 24-0238 24-0246 

Collection Date and Time 2/19/2024, 13:00 2/21/2024, 10:00 2/22/2024, 10:00 

Receipt Date and Time 2/20/2024, 09:20 2/22/2024, 09:50 2/23/2024, 09:30 

Receipt Temperature (C) 1.2 4.0 2.5 

Dissolved Oxygen (mg/L) 10.6 11.0 11.2 

pH 7.30 7.21 7.28 

Conductivity (μS/cm) 464 445 465 

Hardness (mg/L CaCO3) 138 106 144 

Alkalinity (mg/L CaCO3) 100 94 89 

Total Chlorine (mg/L) <0.02 <0.02 <0.02 

Total Ammonia (mg/L as N) ND ND ND 

ND = not detected 

 

Test Methods 

The chronic fathead minnow test was conducted according to procedures presented by USEPA 

(2002b) and the methods are summarized in Table 2. The acute toxicity tests were conducted 

according to procedures presented by USEPA (2002a) and the methods are summarized in 

Tables 3 and 4.  
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Enthalpy Analytical- San Diego Bioassay Laboratory 

 

Table 2.  Summary of Methods for the Chronic Fathead Minnow Toxicity Test 

Test Period 2/20/2024, 14:00 to 2/27/2024 12:20 

Test Organism Pimephales promelas (fathead minnow) 

Test Organism Source; Age at Initiation Aquatic BioSystems, Fort Collins, CO; 1-day post-hatch 

Test Duration 7 days 

Feeding Artemia nauplii, three times daily 

Test Chamber 500 mL plastic cup 

Test Solution Volume 250 mL 

Test Temperature 25 ± 1°C 

Control/Dilution Water Diluted mineral water (per EPA protocol) 

Test Concentrations (% Sample) 100, 41.7, 25, 12.5, 2.81, 0 (laboratory control).  

Number of Replicates 4 

Number of Organisms/Replicate 10 

Photoperiod 16 hours light/8 hours dark 

Test Protocol EPA-821-R-02-013 (chronic) , WDOE 2016 

Test Acceptability Criteria Mean control survival  80%, mean control dry biomass  0.25 
mg/org, Percent Minimum Significant Difference (PMSD)  
recommended range for biomass: 12 – 30 

Statistical Analysis Software CETISTM v.2.1.4.11 

Reference Toxicant Copper chloride 

Table 3.  Summary of Methods for the 96-hour Fathead Minnow Acute Survival Test 

Test Period 

Test Organism 

2/22/2024, 15:00 to 2/26/2024, 15:35 

Pimephales promelas (fathead minnow) 

Test Organism Source; Age Aquatic BioSystems, Fort Collins, CO; 6 days post-hatch 

Test Duration 96 ± 2 hours 

Feeding Artemia nauplii during holding time and 2 hours prior to test 
solution renewal 

Test Chamber 500 mL plastic cup 

Test Solution Volume 250 mL 

Test Temperature 20 ± 1°C 

Dilution/Control Water Diluted mineral water (per EPA protocol) 

Test Concentrations (% sample) 100, 41.7, 25, 12.5, 6.25 and 0 (laboratory control) 

Number of Organisms/Chamber 10 

Number of Replicates/Concentration 4 

Photoperiod 16 hours light/8 hours dark 

Test Protocol EPA-821-R-02-012 , WDOE 2016 

Test Acceptability Criterion for Controls  90% mean survival 

Statistical Analysis Software CETISTM v2.1.4.11 

Reference Toxicant Copper chloride 
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Table 4. Summary of Methods for the 48-hour Water Flea Acute Survival Test 

Test Period 2/22/2024, 15:00 to 2/24/2024, 14:50 

Test Organism Ceriodaphnia dubia (water flea) 

Test Organism Source, Age In-house culture, < 24 hours 

Test Duration 48 ± 2 hours 

Feeding 50:50 mixture Yeast-Trout Chow-Cerophyl (YTC): algal 
suspension during organism holding. No feeding during test. 

Test Chamber 30 mL plastic cup 

Test Solution Volume 15 mL 

Test Temperature 20 ± 1°C 

Dilution/Control Water Diluted mineral water (per EPA protocol) 

Test Concentrations (% Sample) 100, 41.7, 25, 12.5, 6.25, 0 (laboratory control) 

Number of Organisms/Chamber 5 

Number of Replicates 4 

Photoperiod 16 hours light/8 hours dark 

Test Protocols EPA/821/R-02/012, WDOE 2016 

Test Acceptability Criterion for Controls  90% mean survival 

Statistical Analysis Software CETISTM v.2.1.4.11 

Reference Toxicant Copper chloride 

 

 

Results 

There were no acute or chronic statistically significant effects detected in any effluent 

concentration tested for both species, resulting in a no observed effect concentration (NOEC) of 

100 percent for all tests. Additionally, no statistically significant effects were observed in the 

acute critical effluent concentration (ACEC) of 41.7 percent effluent and the chronic critical 

effluent concentration (CCEC) of 2.81 percent effluent. Both acute tests met the acute statistical 

power standard of 29 percent with a zero percent difference at the ACEC concentration of 41.7 

percent effluent. The chronic fathead minnow test also met the chronic statistical power 

standard of 39 percent with a ten percent difference at the CCEC effluent concentration of 2.81 

percent. The acute and chronic statistical power standards are defined in WAC 173-205-020 

(WAC 1994). 

Statistical results for the chronic toxicity fathead minnow test are summarized in Table 5 and the 

statistical results for the acute toxicity tests are summarized in Table 6. Detailed chronic and 

acute test results are summarized in Table 7 and 8 respectively. Individual statistical summaries 

for all tests including laboratory bench data sheets, and copies of the sample receipt information 

and COC forms are provided in Appendices A through C.   
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Table 5. Summary of Chronic Toxicity Statistical Results 

Species and Endpoint 
NOEC 

(% effluent) 
EC50 

(% effluent) 

Fathead Minnow 

Survival 

Growth (biomass) 

 

100 

100 

 

> 100 

> 100 

NOEC = No Observed Effect Concentration; the highest concentration at which no effect is observed.   

EC50 = Median effect concentration; the effluent concentration estimated to produce an adverse effect to 50 percent of 
the test organisms. 

 

Table 6. Summary of Acute Toxicity Statistical Results 

Species and 
Endpoint 

NOEC 
(% effluent) 

EC50 

(% effluent) 

Water Flea 

48hr Survival 

 

100 

 

> 100 

Fathead Minnow 

96hr Survival 

 

100 

 

> 100 

NOEC = No Observed Effect Concentration; the highest concentration at which no effect is observed.   

EC50 = Median effect concentration; the effluent concentration estimated to produce an adverse effect to 50 percent of 
the test organisms. 

 

Table 7. Summary of Chronic Toxicity Test Results 

Test 
Concentration 

(% effluent) 

Fathead Minnow 

Mean Survival  
(%) 

Mean Biomass (mg) 

Lab Control 

2.81 

12.5 

25 

41.7 

100 

100 

90.0 

100 

95.0 

97.5 

95.0 

0.459 

0.458 

0.489 

0.493 

0.524 

0.542 
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Table 8. Summary of Acute Toxicity Results 

Test Concentration 
(% effluent) 

Water Flea Fathead Minnow 

Mean 48hr Survival  
(%) 

Mean 96hr Survival  
(%) 

Lab Control 

6.25 

12.5 

25 

14.7 

100 

100 

100 

100 

100 

100 

95.0 

100 

97.5 

100 

100 

100 

97.5 

 

Quality Assurance 

Samples were received in good condition and within the recommended temperature range 

according to WDOE, 2016. All tests were initiated within the required 36-hour holding time. 

Mean control responses for all reported tests met minimum test acceptability criteria. In addition 

to the chronic fathead minnow test, a chronic water flea test was started on February 20, 2024, 

per the permit requirements. The chronic water flea test, however, did not meet test 

acceptability criteria, and is therefore not included in this report. The chronic water flea test will 

be completed by a different laboratory.  

Statistical analyses followed standard USEPA flowchart selections and dose response 

relationships were reviewed to ensure the validity of the data. Based on the dose responses 

observed during testing, the statistical results are deemed reliable. Minor QA/QC issues that 

were not likely to have any bearing on results are noted on test data sheets. A list of laboratory 

qualifier codes used on bench data sheets is provided in Appendix D. 

Reference Toxicant Test 

The monthly reference toxicant tests for both species met minimum test acceptability 

requirements.  The calculated median effect values for all endpoints were within two standard 

deviations of the historical means, indicating typical organism sensitivity to copper for our 

laboratory. Reference toxicant test results, including control chart coefficients of variation (CV), 

are summarized in Table 9 and presented in full in Appendix E.  
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Table 9.  Reference Toxicant Test Results 

Species and Endpoint 
EC50  

(µg/L copper) 
Historical Mean ± 2 SD 

(µg/L copper) 
CV 
(%) 

Fathead minnow 
(chronic) 

Survival  

Growth (biomass) 

 

42.3 

31.8 

 

108 ± 111.1 

97.8 ± 94.9 

 

51.4 

48.5 

Fathead minnow (acute) 

96hr Survival  

 

 

68.6 

 

 

68.9 ± 74.4 

 

 

54.0  

 

Water flea (acute) 

 48hr Survival 

 

23.8 

 

17.4 ± 12.9 

 

 

37.0 

 

EC50 = Median effect concentration; the effluent concentration estimated to produce an adverse effect to 50 percent of the test 
organisms. 

Historical Mean ± 2 SD = the mean EC50 value from 20 previous reference toxicant tests conducted at Enthalpy, ± two standard 
deviations (SD). 

CV = coefficient of variation 
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Receiving Waters to Freshwater Organisms. Fourth Edition. United States Environmental 
Protection Agency Office of Water, Washington DC. EPA/821/R-02/013. 
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Fathead Minnow Acute Test 
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Water Flea Acute Test 
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Sample Check-in Sheets
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Appendix C 

Chain-of-Custody Forms 
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Qualifier Code Glossary 
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Glossary of Qualifier Codes 

          

Version: 6/1/2021 

Q1 -  Temperature out of recommended range; corrective action taken and recorded in Test Temperature 
Correction Log 

Q2 -  Temperature out of recommended range; no action taken, test terminated same day 

Q3 -  Sample pH adjusted to within range of 6-9 with reagent grade NaOH or HCl, as needed 

Q4 - Test aerated; D.O. levels dropped below 4.0 mg/L 

Q5 -  Test initiated with continuous 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, partial 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. Test results were reviewed and reported in accordance with guidance 
found in EPA-833-R-00-003, 2000 unless otherwise specified. 

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. Test results were reviewed and reported in accordance with EPA-833-
R-00-003, 2000 guidance unless otherwise specified. 

Q18 - Incorrect or illegible Entry 

Q19 - Miscalculation 

Q20 - PMSD criteria do not apply to the test of significant toxicity (TST) analysis 

Q21 -  Other (provide reason in comments section) 

Q22 - Greater than 10% batch mortality observed upon receipt and/or in holding prior to test initiation.  
Organisms acclimated to test conditions at Enthalpy and ultimately deemed fit to use for testing.   

Q23 - Test organisms experienced a temperature shift greater than 3°C within 1 day or were received at a 
temperature greater than 3°C outside the recommended test temperature range and had minimal 
time to acclimate prior to test initiation. However, due to age-specific protocol requirements and/or 
sample holding time constraints, the organisms were used to initiate test(s). Organisms were 
ultimately deemed fit to use for testing. 

Q24 - Test organisms experienced a salinity shift greater than 3 ppt within 1 day or were received at a 
salinity greater than 3 ppt outside the recommended test salinity range and had minimal time to 
acclimate prior to test initiation. However, due to age-specific protocol requirements and/or sample 
holding time constraints, the organisms were used to initiate test(s). Organisms were ultimately 
deemed fit to use for testing. 
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Fathead Minnow Acute Test 
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Water Flea Acute Test 
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