
Page 1 of 58



BP 
Cherry Point Refinery 

Blaine, WA 

 
 

Chronic Toxicity of Effluent from BP’s Cherry 
Point Refinery to Americamysis bahia Under  
Static-Renewal Test Conditions 
 
Prepared by: 
 
 

 
 
 
 

 

 
 
 
 
 
 
 
 
 
 
 
TRE Environmental Strategies, LLC 
100 Racquette Drive, Unit A 
Fort Collins, CO 80524 
 

 
 

 
 
 
 
 
 
 
 
 

 
 
Document No.  14001-056-239 
                            
 
 
 
March 2023 

 

 

 

Page 2 of 58



    

TRE Environmental Strategies, LLC NELAP Accredited Page 1 of 7 

 
 

Report of Short-term Chronic Toxicity Testing using Mysids  
(Americamysis bahia) 

 
 

Project ID: 14001-056-239 
February / March 2023 

 
 

Sponsor and Laboratory Information 
 

Sponsor 
BP Cherry Point Refinery 
4519 Grandview 
Blaine, WA   98230 

Project Officer Rikki Larson (360) 812-4056 

Testing Facility 

TRE Environmental Strategies, LLC 
100 Racquette Drive, Unit A 
Fort Collins, CO 80524 
Fax: (970) 490-2963 
State of Florida NELAP Laboratory ID: E87972 
Washington DOE Laboratory ID: C566 

Study Director Rami B. Naddy, Ph.D. (970) 416-0916 email: naddyrb.tre@gmail.com 

Report Author Erin Nace (970) 416-0916 email: naceec.tre@gmail.com 

 
Test Information 

 
Test  Short-Term Chronic under Static-Renewal Conditions 
Basis USEPA (2002), method 1007.0 and Washington Department of 

Ecology (2016) 
Test Dates and Time February 23, 2023 @ 1445 to March 2, 2023 @ 1405 
Test Length 7 days 
Species Americamysis bahia 
Test Material Effluent (Grab) 
Facility Cherry Point Refinery 
Permit Number WA-002290-0 
Receiving Water Strait of Georgia 
Dilution Water Synthetic Sea Water (Crystal Sea; target 25‰) 
Concurrent Control Water None 
Test Concentrations 0 (control), 0.8, 2.4, 3.6, 7.2, and 10.8% effluent 

Permit Compliance     X   Pass               Fail 

 
 

 Results described in this report apply only to the samples submitted to the laboratory and analyzed, as listed 
in the report 
 

 Test results comply with The NELAC Institute (TNI) standards. Reports are intended to be considered in 
their entirety; TRE is not responsible for consequences arising from use of a partial report 
 

 This report contains 7 pages plus 2 appendices 
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Effluent Collection and Receipt 
 
Sample 

No. 
Field No. Collection Date & Time TRE No. 

Date of 
Receipt 

Temp. at 
Arrival (C) 

Qual. 

1 NA 02/22/23 @ 0810 – 0814 37472 02/23/23 0.1  

2 NA 02/24/23 @ 0845 – 0847 37479 02/25/23 1.7  

3 NA 02/27/23 @ 0810 – 0815 37491 02/28/23 2.0  
Note: See Appendix A for chain of custody records 
 
 

Sample Characterization (as Received) 
 

Sample No. pH 
Hard.  

(mg/L)HA 
Alk.  

(mg/L)HA 
Salinity 

(‰) 
TRC 

(mg/L)G 
NH3-N 
(mg/L) 

1 7.4 132 131 8 0.05 <1.0 

2 7.5 148 121 9 0.11 <1.0 

3 7.7 118 169 9 0.08  <1.0 

 
 

Sample Characterization (after Salt Addition) 
 

Sample No. pH 
Hard.  

(mg/L)HA 
Alk.  

(mg/L)HA 
Salinity 

(‰) 
TRC 

(mg/L)G 
NH3-N 
(mg/L) 

1 7.9 3,600 194 26 NM NM 

2 7.9 4,160 115 26 NM NM 

3 8.0 2,680 198 26 NM NM 
NM = not measured 
 

Initial Dilution/Control Water Characterization 
 

Batch No. pH 
Hard.  

(mg/L)HA 
Alk.  

(mg/L)HA 
Salinity 

(‰) 
TRC 

(mg/L)G 
NH3-N  
(mg/L) 

14901 8.1 4,500 116 28 <0.02 <1.0 
Note:  The dilution water was prepared by adding Crystal Sea salts to deionized (Milli-Q) water to a target salinity of 
25‰ 
 

Test Conditions 
 
Type Static-Renewal Short-term Chronic 
Test Endpoints Survival and growth 
Test Chambers 384-ml plastic cups 
Test Solution Volume 200 ml 
Replicates per Treatment 8 
Organisms per Replicate 5 
Test Temperature 25  1C (≤ 3C differential) 

Lighting Fluorescent, 16 hours light:8 hours dark 
Chamber Placement Random according to computer-generated chart 
Aeration? X No  Yes 
Test Solution Renewal Daily 
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Test Organism 
 

Species Americamysis bahia 
Age 7 days 

Source 
Aquatic BioSystems, Inc. (ABS); Fort Collins, CO  
(TRE Lot # 23-005) 

Acclimation None 

Feeding 
Fed 0.1 ml brine shrimp nauplii per test chamber 2x daily AM & 
noon; Fed 0.2ml brine shrimp nauplii per test chamber 1x daily in 
PM 

Reference Toxicant Testing Initiated February 23, 2023 using potassium chloride (KCl) 
 
 

TEST RESULTS 
 

Biological Data – Survival  
 
 

Treatment  
(% Effluent) 

Percent Survival of Americamysis bahia 

Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7 

0 (Control) 100 100 100 97.5 97.5 97.5 97.5 

0.8 100 100 100 100 100 100 100 

2.4 100 95 95 95 95 95 95 

3.6 100 100 100 100 100 100 97.5 

7.2 100 100 97.5 95 95 90 90 

10.8 100 100 97.5 97.5 97.5 97.5 97.5 

    Note: See Appendix B for copies of laboratory data sheets 
 
 

Biological Data – Growth (Dry Weight) 
 

Treatment 
(% Effluent) 

Mean Dry 
Weight/Original 

Organism 
(mg)W1 

Significant 
Reduction 

Relative to the 
Dilution Water 

Control? 

Mean Dry 
Weight/ 

Surviving 
Organism (mg)W2 

Signification 
Reduction 

Relative to the 
Dilution Water 

Control? 

0 (Dilution Water Cont.) 0.310 NA 0.316 NA 

0.8 0.277 No 0.277 No 

2.4 0.320 No 0.338 No 

3.6 0.238 NoV1 0.245 NoV1 

7.2 0.288 No 0.322 No 

10.8 0.288 No 0.294 No 

Percent Minimum Significant 
Difference (PMSD) 17.6 NA 17.0 NA 

Note: See Appendix B for copies of laboratory data sheets 

Page 5 of 58



 14001-056-239 
 

 
 
 

TRE Environmental Strategies, LLC NELAP Accredited Page 4 of 7 

 
Data Analysis and Test Endpoints 

 

Biological Endpoint Statistical Endpoint Value (% Effluent) Endpoint < CCEC? 

Survival 

NOEC 10.8 No 

LOEC >10.8 --- 

IC25 >10.8 No 

Growth  
(per original organism) 

NOEC 10.8 No 

LOEC >10.8 --- 

ChV >10.8 --- 

IC25 >10.8 No 

Growth 
 (per surviving organism) 

NOEC 10.8 No 

LOEC >10.8 --- 

ChV >10.8 --- 
NOEC = No Observed Effect Concentration 
LOEC = Lowest Observed Effect Concentration 
ChV = Chronic Value 
IC25 = 25% Inhibition Concentration 
Note: Analyses completed using, where appropriate, CETIS version 1.8.7 (2014). 
 

 
 
 

Physical and Chemical Data 
 

Treatment 
(% Effluent) 

pH 
Dissolved 

Oxygen (mg/L) 
Salinity 

(‰) 
Temperature 

(C) Qual. 
Low High Low High Low High Low High 

0 (Control) 7.6 8.1 5.3 6.7 25 29 22 25 T1 

10.8 7.8 8.1 5.4 6.6 25 29 22 25 T1 

All Treatments 7.6 8.1 5.2 NA 
22 25 T1,T3 

23 26 T4 

 
 
 
 

Reference Toxicant Test Results for A. bahia 
 

7-day IC25 (g KCl/L) 
TRE Historical 95% Control Limits (g KCl/L) 

Low High 

0.55 0.107 0.66 
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Power Standards Calculation 

 
The power standard criterion for the WET test was met for this study (Appendix D). 

 
 
 

References 
 
CETIS. 2014. Comprehensive Environmental Toxicity Information System. User Guide (version 
1.8.7). Tidepool Scientific, LLC. McKinleyville, CA. 
 
USEPA.  2002.  Short-term methods for estimating the chronic toxicity of effluents and receiving 
waters to marine and estuarine organisms.  Third Edition, EPA-821-R-02-014. 
 
WDOE.  2016.  Whole effluent toxicity testing guidance and test review criteria.  Washington 
State Department of Ecology, Publication #WQ-R-95-80.  Revised December 2016. 
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Explanation of Qualifiers 
 
Note: study-specific narratives within the body of the report are denoted, if necessary, with the superscript letters 
a - d, and associated footnotes. Other qualifications and definitions are defined below. 
 

S - 
Sample temperature upon receipt was outside the range recommended by USEPA (2002), (i.e., 0 to 6°C or ambient if collected and 
used on the same day).  

I - Ice was present in the sample upon receipt.  

N1 - Sample was not used for testing. 

N2 - Liquid from container with ice was not used for testing. 

F - Sample was filtered to remove indigenous organisms prior to use. 

HT - Sample hold time (normally 36 hours) was exceeded. 

HA - Hardness and alkalinity concentrations are presented as CaCO3. 

G - TRC = Total Residual Chlorine 

T1 - Temperatures measured in some of the old test solutions were outside the recommended test temperature range but the allowed 3°C 
differential was not exceeded. 

T2 - 
Temperatures measured in some of the old test solutions were outside the recommended test temperature range and the allowed 3°C 
differential was exceeded. 

T3 - Temperatures measured in test solutions. 

T4 - Continuous temperatures measured in the environmental chamber or water bath. 

X1 - 
Mean young per original female.  If any 4th or higher broods were produced, they were excluded from calculation of mean young per 
female and statistical analysis of reproduction. 

X2 - 
One or more organisms in this treatment were lost or not found in the test chamber and were excluded from analysis, as the loss was 
attributed to technician error. See laboratory data sheets for additional detail, as appropriate. 

X3 - One or more male C. dubia were found in this treatment and were included in analysis of survival but excluded from analysis of 
reproduction. See laboratory data sheets for additional detail, as appropriate. 

X4 - 
One or more fish were alive at test termination but were lost during the drying/weighing process. These fish were included in analysis 
of survival but excluded from analysis of growth. See laboratory data sheets for additional detail, as appropriate. 

O1 - 
Dissolved oxygen concentrations were ≤ 4.0 mg/L in one or more treatments during the test; aeration was initiated in all test 
chambers. See laboratory data sheets for additional detail, as appropriate. 

O2 - Dissolved oxygen concentrations ≤ 4.0 mg/L were observed in one or more treatments only at test termination. 

O3 - Dissolved oxygen concentrations were ≤ 4.0 mg/L in one or more treatments during the test but aeration was not possible. See 
laboratory data sheets for additional detail, as appropriate. 

W1 - Weight per original number of organisms introduced at test initiation. 

W2 - Weight per surviving number of organisms at test termination. 

V1 - Value was statistically (α=0.05 or 0.01, as appropriate) reduced relative to the control, but was considered a Type I error (anomalous 
false positive), and was disregarded. The NOEC was interpreted accordingly. 

V2 - 
Value was not statistically (α=0.05 or 0.01, as appropriate) less than the control, but was considered a Type II error (anomalous false 
negative). The NOEC was interpreted accordingly. 

P1 - 
PMSD was below the lower bound indicated by USEPA (2002). A statistically significant reduction for a treatment was disregarded if 
the RPD for that treatment was less than the lower bound. 

P2 - 
PMSD was above the upper bound indicated by USEPA (2002), and statistically significant reductions in organism performance were 
detected. 

P3 - PMSD was above the upper bound indicated by USEPA (2002), and no statistically significant reductions in organism performance were 
detected.  

R - Monthly reference toxicant test endpoint for this species was outside the 95% control limits for the 20 most recent endpoints. 
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APPENDIX A 
 

Chain of Custody Records 
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APPENDIX B 
 

Test Data 
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APPENDIX C 
 

Reference Toxicant Control Chart, Spreadsheet, and Raw Test Data 
 
 
 

Page 36 of 58



Page 37 of 58



Page 38 of 58



Page 39 of 58



Page 40 of 58



Page 41 of 58



Page 42 of 58



Page 43 of 58



Page 44 of 58



Page 45 of 58



Page 46 of 58



Page 47 of 58



Page 48 of 58



Page 49 of 58



Page 50 of 58



Page 51 of 58



Page 52 of 58



Page 53 of 58



Page 54 of 58



Page 55 of 58



Page 56 of 58



 14001-056-239 
 

 
 
 

TRE Environmental Strategies, LLC NELAP Accredited  Page D-1 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

APPENDIX D 
 

Power Standards 
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