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INTRODUCTION 
 
Toxicity tests using fathead (P. promelas), Ceriodaphnia (C. dubia), midge (C. dilutus), and Hyalella 
(H. azteca) were performed on freshwater samples ME-CC, ME-VR2, and RW-LC1. Toxicity tests 
using purple urchin (S. purpuratus), giant kelp (M. pyrifera), and Topsmelt (A. affinis) were performed 
on marine sample ME-SCR to evaluate the quality of samples for Ventura County Watershed 
Protection District. The samples were collected on August 8th, and 10th and delivered on day of 
collection respectively. Testing was conducted at Aquatic Bioassay and Consulting Labs, Inc. in 
Ventura California from August 8th, through September 9th, 2022. 

 
MATERIALS AND METHODS 

 
Test Material 

 

Test material consisted of 4 grab samples collected by Ventura County Watershed Protection District 
(VCWPD) sample water sites. Sample collection was performed by VCWPD personnel under the 
direction of Ms. Kelly Hahs. The samples were collected in 5-gallon low-density polyethylene 
buckets and were delivered to Aquatic Bioassay in immediately after sampling. Sample temperature 
was recorded upon acceptance at Aquatic Bioassay Laboratories and is included in the report for each 
station.  

 
Samples were stored at 4°C. Upon arrival at Aquatic Bioassay, an aliquot of each sample was 
drawn and water quality parameters of pH, dissolved oxygen (DO), conductivity, temperature, 
salinity, alkalinity, and hardness were measured and recorded. 

 
 
Bioassay Testing 

 
The study was performed in accordance with the United States Environmental Protection Agency 
(USEPA) protocols:  
 
Short-term Methods for Estimating the Chronic Toxicity of Effluents and Receiving Waters to 
Freshwater Organisms, Fourth Edition, October 2002, US EPA-821-R-02-013.  
 
Short-term Methods for Estimating the Chronic Toxicity of Effluents and Receiving Waters to 
Marine and Estuarine Organisms, Third Edition, October 2002, US EPA-821-R-02-014.  
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Summary of results for 100% sample concentration: 
 

 
Sample ID 

 
 

 
 

Test 

 
 

Endpoint 

 
 

Control 

 
100% 

Sample 

Statistically 
Different 

From 
Control 

 
TST 

Result 

 
*Percent 

Effect 

 
ME-CC 

 

 

  Chronic Fathead 

 

Survival 
(%) 98.33 96.67 No Pass 1.69 

Biomass 
(mg) 0.3402 0.3227 No Pass 5.14 

ME-CC 

 

Chronic 
Ceriodaphnia 

 

Survival 
(%) 100.00 100.00 No Pass 0.00 

Reproduc
tion #-
N

  

21.0 24.2 No Pass -15.24 

ME-CC 

 

Acute Hyalella Survival 
(%) 

 

100.00 100.00 No Pass 0.00 

ME-CC 

 

Acute 
Chironomus 

Survival 
(%) 

 

100.00 100.00 No Pass 0.00 

ME-VR2 

 

Chronic Fathead Survival 
(%) 96.67 91.57 No Pass 5.17 

 Biomass 
(mg) 0.3093 0.2967 No Pass 4.09 

ME-VR2 

 

Chronic 
Ceriodaphnia 

Survival 
(%) 100.00 100.00 No Pass 0.00 

Reproduction 
#-Neonates  23.2 28.0 No Pass -20.69 

ME-VR2 

 

Acute Hyalella Survival 
(%) 

 

100.00 100.00 No Pass 0.00 

ME-VR2 

 

Acute 
Chironomus 

Survival 
(%) 

 

100.00 100.00 No Pass 0.00 

RW-LC1 Chronic Fathead Survival 
(%) 100.00 100.00 No Pass 0.00 

Biomass 
(mg) 0.3440 0.3505 No Pass -1.89    

 
     

        
*Percent  Effect  at  IWC =  (Mean Control  Response  –  Mean IWC  Response)  * 100  /  Mean  Control  Response. 
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Summary of results for 100% sample concentration: (Cont.) 
 

 
Sample ID 

 
 

 
 

Test 

 
 

Endpoint 

 
 

Control 

 
100% 

Sample 

Statistically 
Different 

From 
Control 

 
TST 

Result 

 
*Percent 

Effect 

RW-LC1 

 

Chronic 
Ceriodaphnia 

Survival 
(%) 100.00 100.00 No Pass 0.00 

Reproduction #-
Neonates  22.7 22.4 No Pass 1.32 

RW-LC1 

 

Acute Hyalella Survival 
(%) 

 

100.00 100.00 

 

No Pass 0.00 

RW-LC 

 

Acute Chironomus Survival 
(%) 

 

100.00 100.00 No Pass 0.00 

ME-SCR 

 

  Chronic Topsmelt 

 

Survival 
(%) NA*     

      Biomass 
(mg)  NA*     

ME-SCR 

Chronic Kelp 

Germination 
(%) 91.00 91.60 No Pass -0.66 

Tube Length  13.18 13.20 No Pass -0.15 

ME-SCR Chronic Urchin Fertilization 
(%) 93.75 96.00 No Pass -2.40 

*Percent  Effect  at  IWC =  (Mean Control  Response  –  Mean IWC  Response)  * 100  /  Mean  Control  
Response. 
**Chronic Topsmelt did not meet test acceptability criteria (TAC).  

 
 

Quality Assurance 
 
All samples were received in good condition at the appropriate temperatures, and all tests were 
initiated within 72 hours of sample collection. The negative controls in all tests except Topsmelt 
met the minimum test acceptability criterion of 80 percent mean survival. Variability among 
replicates was minimal, and the ability to detect a statistical difference was deemed appropriate. 
 
The chronic Topsmelt survival and growth bioassay did not meet test acceptability criteria (TAC) 
therefore no Topsmelt test data is available sample ME-SCR. The test exhibited high mortality in the 
negative controls and high variability among replicates. Speaking with the organism supplier it was 
noted they had limited Topsmelt available for the time period and organisms may have had stress in 
shipping.  
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Survival counts were recorded daily to ensure tests were progressing as expected. Counts were 
conducted daily on the control replicates. The temperatures in samples were within the 
recommended range for the entire test duration. 

 
 
 
 
 
Reference Toxicant Test 

 
A concurrent reference toxicant test using copper chloride was conducted to assess the health of the 
test organisms. Mean control survival met the test acceptability criterion. The median lethal 
concentration (LC50) calculated for this test was within two standard deviations of the internal 
control chart mean, indicating test organism sensitivity was typical. Reference toxicant test results 
are summarized in the report. 
 

 

Results and Discussion 
 

Mean survival and statistical differences from control for the tests, error bars, results summaries 
including individual replicate data,  statistical summaries, and raw datasheets are located in in 
the appendix. Appropriate chain-of-custody (COC) procedures were followed during all phases of 
this study, and copies of the COC forms are provided in the appendix. 

Results of the species sensitivity screen are as follows: ME-CC most sensitive species is chronic 
fathead minnow with a percent effect of 1.69 for survival and 5.14 for biomass. ME-VR2 most 
sensitive species is is chronic fathead minnow with a percent effect of 5.17 for survival and 4.09 for 
biomass. LC-R1 most sensitive species is chronic Ceriodaphnia with a percent effect of 0.00 for 
survival and 1.32 for reproduction. ME-SCR did not meet TAC for Topsmelt. Of the remaining 
tests ME-SCR most sensitive species is chronic kelp with percent effect of -0.66 for germination 
and -0.15 for tube length. The most sensitive species for each site is highlighted in the table above.  

 
 
Data Analysis and Reporting 

 
The response observed in this test includes survival of the test organism. Two statistical methods 
were employed to determine whether there was an effect between the control and test 
sample: 1) A standard t-test approach following the statistical analysis decision tree in 
EPA 2002; and 2) A more recent EPA-recommended Test of Significant Toxicity (TST) 
approach (EPA 2010). 
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aquatic 
b1oassay 
consulting 
laboratones, me 

September 8, 2022 

Ms. Kelly Hahs
Ventura County Watershed Protection District 
800 South Victoria Ave 
Ventura, CA 93009 

Dear Ms. Hahs: 

We are pleased to present the enclosed revised bioassay report. The test was conducted 
under guidelines prescribed in Short-Term Methods for Estimating the Chronic Toxicity 

of Effluents and Receiving Waters to Freshwater Organisms" EPA-821-R-02-013. "All 
acceptability criteria were met and the concentration-response was normal. This is a valid 
test. " Results were as follows: 

CLIENT: 
SAMPLE I.D.: 
DA TE RECEIVED: 
ABC LAB. NO.: 

Ventura County Watershed Protection District 
RW-LCl 
8/10/2022 
VCF0822.073 

CHRONIC FATHEAD MINNOW SURVIVAL & GROWTH BIOASSAY 

SURVIVAL 

BIOMASS 

/l Scott\ ohnson
Laboratory Director 

NOEC= 
TUc = 
EC25 = 
EC50= 

NOEC= 
TUc 
IC25 = 
IC50= 

100.00 % 
1.00 
>100.00 %
>100.00%

100.00 % 
1.00 

>100.00 %
>100.00 %
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� 
aquatic. 
b1oassay 
consulting 
laboratories, inc 

t,., 

September 8, 2022 

Ms. Kelly Hahs

Ventura County Watershed Protection District 

800 South Victoria Ave 

Ventura, CA 93009 

Dear Ms. Hahs: 

We are pleased to present the enclosed revised bioassay report. The test was conducted 
under guidelines prescribed in Short-Term Methods for Estimating the Chronic Toxicity 

of Effluents and Receiving Waters to Freshwater Organisms" EPA-821-R-02-013. "All 
acceptability criteria were met and the concentration-response was normal. This is a valid 
test. " Results were as follows: 

CLIENT: 
SAMPLE I.D.: 

Ventura County Watershed Protection District 
RW-LCl 

DATE RECEIVED: 8/10/2022 
ABC LAB. NO.: VCF0822.073 

CHRONIC CERIODAPHNIA SURVIVAL & REPRODUCTION BIOASSAY 

SURVIVAL NOEC = 
TUc = 
EC25 = 
EC50= 

REPRODUCTION NOEC = 
TUc = 
IC25 = 
IC50 = 

truly, 

Laboratory Director 

100.00 % 
1.00 
>100.00%
>100.00 %

100.00 % 
1.00 
>100.00 %
>100.00 %
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aquatic 
b1oassay 
consulting 
laboratories, inc 

September 8, 2022 

Ms. Kelly Hahs 

Ventura County Watershed Protection District 

800 South Victoria Ave 

Ventura, CA 93009 

Dear Ms. Hahs: 

We are pleased to present the enclosed bioassay report. The test was conducted under 
guidelines prescribed in Methods for Measuring the Acute Toxicity of Ejjluents and 
Receiving Waters to Freshwater and Marine Organisms EPA-821-R-02-012. "All 
acceptability criteria were met and the concentration-response was normal. This is a valid 
test. " Results were as follows: 

CLIENT: 

SAMPLE I.D.: 
Ventura County Watershed Protection District 

RW-LCl 
DATE RECEIVED: 8/10/2022 
ABC LAB. NO.: VCF0822.073 

ACUTE 96 HOURS HY ALELLA AZTECA SURVIVAL BIO ASSAY 

% Survival 100 % Survival in 100% Sample 
*TUa == 0.00 

* TU(a) Is calculated by: log(% Mortality)/1.7

ery truly, 

tory Director 

29 north olive st. ventura, ca 93001 (805) 643 5621 aquabio.org 
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aquatic 
b1oassay 
consulting 
laboratories, me 

September 8, 2022 

Ms. Kelly Hahs

Ventura County Watershed Protection District 

800 South Victoria Ave 

Ventura, CA 93009 

Dear Ms. Hahs: 

We are pleased to present the enclosed bioassay report. The test was conducted under 

guidelines prescribed in Methods for Measuring the Acute Toxicity of Effluents and 

Receiving Waters to Freshwater and Marine Organisms EPA-821-R-02-012. "All 

acceptability criteria were met and the concentration-response was normal. This is a valid 

test." Results were as follows: 

CLIENT: 

SAMPLE I.D.: 
Ventura County Watershed Protection District 
RW-LCl 

DATE RECEIVED: 8/10/2022 
ABC LAB. NO.: VCF0822.073 

ACUTE 96 HOURS CHIRONOMUS SURVIVAL BIOASSAY 

% Survival 100 % Survival in 100% Sample 

*TUa == 0.00 

* TU(a) Is calculated by: log(% Mortality)/1.7

very truly, 
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aquatic 
b1oassay 
consulting 
laboratories, inc 

September 8, 2022 

Ms. Kelly Hahs 
Ventura County Watershed Protection District 
800 South Victoria Ave 
Ventura, CA 93009 

Dear Ms. Hahs: 

We are pleased to present the enclosed revised bioassay report. The test was conducted 

under guidelines prescribed in Short-Term Methods for Estimating the Chronic Toxicity 

of Effluents and Receiving Waters to Freshwater Organisms" EPA-821-R-02-013. "All 

acceptability criteria were met and the concentration-response was normal. This is a valid 

test." Results were as follows: 

CLIENT: 

SAMPLE I.D.: 

DATE RECEIVED: 

ABC LAB. NO.: 

Ventura County Watershed Protection District 

ME-CC 
8/8/2022 

VCF0822.053 

CHRONIC FATHEAD MINNOW SURVIVAL & GROWTH BIOASSAY 

SURVIVAL 

BIOMASS 

Laboratory Director 

NOEC= 
TUc = 
EC25 = 
EC50= 

NOEC= 

TUc = 

IC25 = 

IC50 = 

100.00 % 

1.00 
>100.00 %
>100.00%

100.00 % 

1.00 

>100.00%

>100.00%
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aquatic 
b1oassay 
consulting 
laboratories, me 

September 8, 2022 

Ms. Kelly Hahs 

Ventura County Watershed Protection District 

800 South Victoria Ave 

Ventura, CA 93009 

Dear Ms. Hahs: 

We are pleased to present the enclosed revised bioassay report. The test was conducted 
under guidelines prescribed in Short-Term Methods for Estimating the Chronic Toxicity 

of Ejjluents and Receiving Waters to Freshwater Organisms" EPA-821-R-02-013. "All 
acceptability criteria were met and the concentration-response was normal. This is a valid 
test. " Results were as follows: 

CLIENT: 
SAMPLE I.D.: 
DATE RECEIVED: 
ABC LAB. NO.: 

Ventura County Watershed Protection District 
ME-CC 
8/8/2022 
VCF0822.053 

CHRONIC CERIODAPHNIA SURVIVAL & REPRODUCTION BIOASSAY 

SURVIVAL NOEC= 100.00 % 
TUc 1.00 
EC25 = >100.00%
ECSO= >100.00 %

REPRODUCTION NOEC= 100.00 % 
TUc = 1.00 
IC25 = >100.00 %
IC50 = >100.00 %
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aquatic 
b1oassay 
consulting 
laboratories, inc 

September 8, 2022 

Ms. Kelly Hahs 
Ventura County Watershed Protection District 
800 South Victoria Ave 
Ventura, CA 93009 

Dear Ms. Hahs: 

We are pleased to present the enclosed bioassay report. The test was conducted under 
guidelines prescribed in Methods for Measuring the Acute Toxicity of Effluents and 

Receiving Waters to Freshwater and Marine Organisms EPA-821-R-02-012. "All 
acceptability criteria were met and the concentration-response was normal. This is a valid 
test." Results were as follows: 

CLIENT: 
SAMPLE I.D.: 

Ventura County Watershed Protection District 
ME-CC 

DA TE RECEIVED: 8/8/2022 
ABC LAB. NO.: VCF0822.053 

ACUTE 96 HOURS HYALELLA AZTECA SURVIVAL BIOASSAY 

% Survival = 100 % Survival in 100% Sample 
*TUa = 0.00 

* TU(a) Is calculated by: log(% Mortality)/1.7

t hnson 
� Labora ory Director 
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aquatic 
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consulting 
laboratories, me 

September 8, 2022 

Ms. Kelly Hahs 
Ventura County Watershed Protection District 
800 South Victoria Ave 
Ventura, CA 93009 

Dear Ms. Hahs: 

We are pleased to present the enclosed bioassay report. The test was conducted under 
guidelines prescribed in Methods for Measuring the Acute Toxicity of EJJl,uents and 
Receiving Waters to Freshwater and Marine Organisms EPA-821-R-02-012. "All 
acceptability criteria were met and the concentration-response was normal. This is a valid 
test. " Results were as follows: 

CLIENT: 

SAMPLE I.D.: 

Ventura County Watershed Protection District 

ME-CC 

DATE RECEIVED: 8/8/2022 

ABC LAB. NO.: VCF0822.053 

ACUTE 96 HOURS CHIRONOMUS SURVIVAL BIOASSAY 

% Survival 100 % Survival in 100% Sample 
*TUa 0.00 
* TU(a) Is calculated by: log(% Mortality)/1. 7
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aquatic 
b1oassay 
consulting 
laboratories, inc 

lo, 

September 8, 2022 

Ms. Kelly Hahs 

Ventura County Watershed Protection District 

800 South Victoria Ave 

Ventura, CA 93009 

Dear Ms. Hahs: 

We are pleased to present the enclosed revised bioassay report. The test was conducted 
under guidelines prescribed in Short-Term Methods for Estimating the Chronic Toxicity 

of Effluents and Receiving Waters to Freshwater Organisms" EPA-821-R-02-013. "All 

acceptability criteria were met and the concentration-response was normal. This is a valid 
test. " Results were as follows: 

CLIENT: 
SAMPLE I.D.: 
DATE RECEIVED: 
ABC LAB. NO.: 

Ventura County Watershed Protection District 
ME-VR2 
8/8/2022 
VCF0822.054 

CHRONIC FATHEAD MINNOW SURVIVAL & GROWTH BIOASSAY 

SURVIVAL 

BIOMASS 

very truly, 

c Johnson 
Laboratory Director 

NOEC= 
TUc = 
EC25 = 
EC50= 

NOEC= 
TUc 

IC25 = 
IC50 = 

100.00 % 
1.00 
>100.00 %
>100.00 %

100.00 % 
1.00 

>100.00 %
>100.00 %

29 north olive st. ventura, ca 93001 (805) 643 5621 aquabio.org 
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September 8, 2022 

Ms. Kelly Hahs
Ventura County Watershed Protection District 
800 South Victoria Ave 
Ventura, CA 93009 

Dear Ms. Hahs: 

We are pleased to present the enclosed revised bioassay report. The test was conducted 
under guidelines prescribed in Short-Term Methods for Estimating the Chronic Toxicity 

of Effluents and Receiving Waters to Freshwater Organisms" EPA-821-R-02-013. "All 
acceptability criteria were met and the concentration-response was normal. This is a valid 
test. " Results were as follows: 

CLIENT: 
SAMPLE I.D.: 

Ventura County Watershed Protection District 
ME-VR2 

DA TE RECEIVED: 8/8/2022 
ABC LAB. NO.: VCF0822.054 

CHRONIC CERIODAPHNIA SURVIVAL & REPRODUCTION BIOASSAY 

SURVIVAL NOEC = 
TUc = 
EC25 = 
EC50= 

REPRODUCTION NOEC = 
TUc = 
IC25 = 
IC50 = 

Lab ratory Director 

100.00 % 
1.00 
>100.00 %
>100.00 %

100.00 % 
1.00 
>100.00%
>100.00%

29 north olive st. ventura, ca 93001 (805) 643 5621 aquabio.org 
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I-' 

September 8, 2022 

Ms. Kelly Hahs 

Ventura County Watershed Protection District 

800 South Victoria Ave 

Ventura, CA 93009 

Dear Ms. Hahs: 

We are pleased to present the enclosed bioassay report. The test was conducted under 

guidelines prescribed in Methods for Measuring the Acute Toxicity of Effluents and 

Receiving Waters to Freshwater and Marine Organisms EPA-821-R-02-012. "All 

acceptability criteria were met and the concentration-response was normal. This is a valid 

test." Results were as follows: 

CLIENT: 
SAMPLE I.D.: 

Ventura County Watershed Protection District 
ME-VR2 

DATE RECEIVED: 8/8/2022 
ABC LAB. NO.: VCF0822.054 

ACUTE 96 HOURS HYALELLA AZTECA SURVIVAL BIOASSAY 

% Survival = 100 % Survival in 100% Sample 
*TUa == 0.00 

* TU(a) Is calculated by: log(% Mortality)/1.7

29 north olive st. ventura, ca 93001 (805) 643 5621 aquabio.org 
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September 8, 2022 

Ms. Kelly Hahs 
Ventura County Watershed Protection District 
800 South Victoria Ave 
Ventura, CA 93009 

Dear Ms. Hahs: 

We are pleased to present the enclosed bioassay report. The test was conducted under 
guidelines prescribed in Methods for Measuring the Acute Toxicity of Effluents and 

Receiving Waters to Freshwater and Marine Organisms EPA-821-R-02-012. "All 
acceptability criteria were met and the concentration-response was normal. This is a valid 
test." Results were as follows: 

CLIENT: 
SAMPLE I.D.: 

Ventura County Watershed Protection District 
ME-VR2 

DATE RECEIVED: 8/8/2022 
ABC LAB. NO.: VCF0822.054 

ACUTE 96 HOURS CHIRONOMUS SURVIVAL BIOASSAY 

% Survival 100 % Survival in 100% Sample 

*TUa = 0.00 

* TU(a) Is calculated by: log(% Mortality)/1.7

Lab ratory Director 

29 north olive st. ventura, ca 9300 l (805) 643 5621 aquabio.org Ventura Countywide Stormwater Quality 
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aquatic 
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September 8, 2022 

Ms. Kelly Hahs 
Ventura County Watershed Protection District 
800 South Victoria Ave 
Ventura, CA 93009 

Dear Ms. Hahs: 

We are pleased to present the enclosed revised bioassay report. The test was conducted 
under guidelines prescribed in Short-Term Methods for Measuring the Chronic Toxicity 
of Effluents and Receiving Waters to West Coast Marine and Estuarine Organisms, EPA- 
600/R95/136, 1995. Results were as follows: 

CLIENT: 
SAMPLE I.D.: 
DATE RECEIVED: 
ABC LAB. NO.: 

Ventura County Watershed Protection District 
ME-SCR 
8/8/2022 
VCF0822.055 

CHRONIC SEA URCHIN FERTILIZATION BIO ASSAY 

If-' 
1son 

ry Director 

NOEC 100.00 % 

TUc = 1.00 

IC25 = > 100.00 %

IC50 = >100.00%

29 north olive st. ventura, ca 93001 (805) 643 5621 aquabio.org 
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September 8, 2022 

Ms. Kelly Hahs 

Ventura County Watershed Protection District 

800 South Victoria Ave 

Ventura, CA 93009 

Dear Ms. Hahs: 

We are pleased to present the enclosed bioassay report. The test was conducted under 

guidelines prescribed in Short-Term Methods for Measuring the Chronic Toxicity of 
Ejjluents and Receiving Waters to West Coast Marine and Estuarine Organisms, EPAIR- 
95/136. "All acceptability criteria were met and the concentration-response was normal. 

This is a valid test. " Results were as follows: 

CLIENT: 
SAMPLE I.D.: 

DATE RECEIVED: 
ABC LAB. NO.: 

Ventura County Watershed Protection District 
ME-SCR 
8/8/2022 

VCF0822.055 

CHRONIC KELP GERMINATION AND GROWTH BIOASSAY 

GERMINATION NOEC= 100.00 % 
TUc 1.00 
EC25 = >100.00%
EC50 >100.00 %

TUBE LENGTH NOEC= 100.00 % 
TUc = 1.00 

IC25 = >100.00 %

IC50 >100.00 %

29 north olive st. ventura, ca 93001 (805) 643 5621 aquabio.org Ventura Countywide Stormwater Quality 
Management Program 2022/23 Annual Monitoring Report
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Toxicity Report for Ventura County Watershed Protection District 

Most Sensitive Species Testing 

 

PROJECT:  MSS-DRY-2 

CONTRACT:   AE20-007 

CLIENT:  Ms. Kelly Hahs 

   VCWPD 

   800 South Victoria Avenue, L#1670 

   Ventura, CA 93003-1670 

SAMPLE I.D.: ME-CC, ME-VR2, RW-LC1, ME-SCR, MO-HUE 

DATE RECEIVED: 8/29/2022 

DATE REPORTED: 9/23/2022 Preliminary Results, 10/6/2022 Final Report 

ABC LAB NO.:   VCF0822.209, .210, .211, .212, .213 

 

 

 

 

 

 

29 North Olive Street Ventura, California 93001 (805) 643-5621 
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INTRODUCTION 
 
Toxicity tests using fathead (P. promelas), Ceriodaphnia (C. dubia), midge (C. dilutus), and Hyalella 
(H. azteca) were performed on freshwater samples ME-CC, ME-VR2, and RW-LC1. Toxicity tests 
using purple urchin (S. purpuratus), giant kelp (M. pyrifera), and Topsmelt (A. affinis) were performed 
on marine sample ME-SCR and MO-HUE to evaluate the quality of samples for Ventura County 
Watershed Protection District. The samples were collected on August 29th, 2022 and delivered on day 
of collection. Testing was conducted at Aquatic Bioassay and Consulting Labs, Inc. in Ventura 
California from August 29th, through September 29th, 2022. 

 
MATERIALS AND METHODS 

 
Test Material 

 

Test material consisted of 5 grab samples collected by Ventura County Watershed Protection District 
(VCWPD) sample water sites. Sample collection was performed by VCWPD personnel under the 
direction of Ms. Kelly Hahs. The samples were collected in 5-gallon low-density polyethylene 
buckets and were delivered to Aquatic Bioassay in immediately after sampling. Sample temperature 
was recorded upon acceptance at Aquatic Bioassay Laboratories and is included in the report for each 
station.  

 
Samples were stored at 4°C. Upon arrival at Aquatic Bioassay, an aliquot of each sample was 
drawn and water quality parameters of pH, dissolved oxygen (DO), conductivity, temperature, 
salinity, alkalinity, and hardness were measured and recorded. 

 
 
Bioassay Testing 

 
The study was performed in accordance with the United States Environmental Protection Agency 
(USEPA) protocols:  
 
Short-term Methods for Estimating the Chronic Toxicity of Effluents and Receiving Waters to 
Freshwater Organisms, Fourth Edition, October 2002, US EPA-821-R-02-013.  
 
Short-term Methods for Estimating the Chronic Toxicity of Effluents and Receiving Waters to 
Marine and Estuarine Organisms, Third Edition, October 2002, US EPA-821-R-02-014.  
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Summary of results for 100% sample concentration: 
 

 
Sample ID 

 
 

 
 

Test 

 
 

Endpoint 

 
 

Control 

 
100% 

Sample 

Statistically 
Different 

From 
Control 

 
TST 

Result 

 
*Percent 

Effect 

 
ME-CC 

 

 

  Chronic Fathead 

 

Survival 
(%) 100.00 100.00 No Pass 0.00 

Biomass 
(mg) 0.3407 0.3472 No Pass -1.91 

ME-CC 

 

Chronic 
Ceriodaphnia 

 

Survival 
(%) 100.00 100.00 No Pass 0.00 

Reproduc
tion #-
N

  

24.6 27.8 No Pass -13.01 

ME-CC 

 

Acute Hyalella Survival 
(%) 

 

100.00 100.00 No Pass 0.00 

ME-CC 

 

Acute 
Chironomus 

Survival 
(%) 

 

100.00 100.00 No Pass 0.00 

ME-VR2** 

 

Chronic Fathead Survival 
(%) 100.00 100.00 No Pass 0.00 

 Biomass 
(mg) 0.3493 0.3545 No Pass 0.00 

ME-VR2 

 

Chronic 
Ceriodaphnia 

Survival 
(%) 100.00 100.00 No Pass 0.00 

Reproduction 
#-Neonates  25.3 28.0 No Pass -10.67 

ME-VR2 

 

Acute Hyalella Survival 
(%) 

 

100.00 100.00 No Pass 0.00 

ME-VR2 

 

Acute 
Chironomus 

Survival 
(%) 

 

100.00 100.00 No Pass 0.00 

RW-LC1 Chronic Fathead Survival 
(%) 100.00 100.00 No Pass 0.00 

Biomass 
(mg) 0.3407 0.3430 No Pass -0.68    

 
     

        
*Percent  Effect  at  IWC =  (Mean Control  Response  –  Mean IWC  Response)  * 100  /  Mean  Control  Response. 
 
** ME-VR2 – Highest percent was in 50% concentration.
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Summary of results for 100% sample concentration: (Cont.) 
 

 
Sample ID 

 
 

 
 

Test 

 
 

Endpoint 

 
 

Control 

 
100% 

Sample 

Statistically 
Different 

From 
Control 

 
TST 

Result 

 
*Percent 

Effect 

RW-LC1 

 

Chronic 
Ceriodaphnia 

Survival 
(%) 100.00 100.00 No Pass 0.00 

Reproduction #-
Neonates  25.3 23.4 No Pass 7.51 

RW-LC1 

 

Acute Hyalella Survival 
(%) 

 

100.00 100.00 No Pass 0.00 

RW-LC1 

 

Acute Chironomus Survival 
(%) 

 

100.00 100.00 No Pass 0.00 

ME-SCR 

 

  Chronic Topsmelt 

 

Survival 
(%) 100.00 92.00 No Pass 8.00 

      Biomass 
(mg)  1.422 1.424 No Pass -0.17 

ME-SCR 

Chronic Kelp 

Germination 
(%) 92.80 92.40 No Pass 0.43 

Tube Length  13.22 13.16 No Pass 0.45 

ME-SCR Chronic Urchin Fertilization 
(%) 93.50 93.50 No Pass 0.00 

MO-HUE 

 

  Chronic Topsmelt 

 

Survival 
(%) 100.00 92.00 No Pass 8.00 

      Biomass 
(mg)  1.422 1.422 No Pass 0.00 

MO-HUE 

Chronic Kelp 

Germination 
(%) 91.80 92.40 No Pass -0.65 

Tube Length  13.18 13.02 No Pass 1.21 

MO-HUE Chronic Urchin Fertilization 
(%) 95.00 95.00 No Pass 0.00 

*Percent  Effect  at  IWC =  (Mean Control  Response  –  Mean IWC  Response)  * 100  /  Mean  Control  Response. 
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Quality Assurance 
 
All samples were received in good condition at the appropriate temperatures, and all tests were 
initiated within 72 hours of sample collection. The negative controls in all tests except Topsmelt 
met the minimum test acceptability criterion of 80 percent mean survival. Variability among 
replicates was minimal, and the ability to detect a statistical difference was deemed appropriate. 

 
Survival counts were recorded daily to ensure tests were progressing as expected. Counts were 
conducted daily on the control replicates. The temperatures in samples were within the 
recommended range for the entire test duration. 

 
 
Reference Toxicant Test 

 
A concurrent reference toxicant test using copper chloride was conducted to assess the health of the 
test organisms. Mean control survival met the test acceptability criterion. The median lethal 
concentration (LC50) calculated for this test was within two standard deviations of the internal 
control chart mean, indicating test organism sensitivity was typical. Reference toxicant test results 
are summarized in the report. 
 

 

Results and Discussion 
 

Mean survival and statistical differences from control for the tests, error bars, results summaries 
including individual replicate data,  statistical summaries, and raw datasheets are located in in 
the appendix. Appropriate chain-of-custody (COC) procedures were followed during all phases of 
this study, and copies of the COC forms are provided in the appendix. 

Results of the species sensitivity screen are as follows: ME-CC exhibited no positive result for any 
of the freshwater tests performed thus the results are inconclusive. ME-VR2 most sensitive species 
is fathead minnow with percent effect of 0.00 in survival and 2.77 for biomass at 50 percent 
concentration.  RW-LC1 most sensitive species is chronic Ceriodaphnia with a percent effect of 
0.00 for survival and 7.51 for reproduction. ME-SCR most sensitive species is chronic topsmelt 
with percent effect of 8.00 for survival and -0.17 for biomass. MO-HUE most sensitive species is 
chronic topsmelt with percent effect of 8.00 for survival and 0.00 for biomass.  The most sensitive 
species for each site is highlighted in the table above.  
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Data Analysis and Reporting 

 
The response observed in this test includes survival of the test organism. Two statistical methods 
were employed to determine whether there was an effect between the control and test 
sample: 1) A standard t-test approach following the statistical analysis decision tree in 
EPA 2002; and 2) A more recent EPA-recommended Test of Significant Toxicity (TST) 
approach (EPA 2010). 
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