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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 and ME-VR2. 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 December 14th, 2021 and delivered the same day. Testing was 
conducted at Aquatic Bioassay and Consulting Labs, Inc. in Ventura California from December 15th, 
through December 22nd, 2021. 

 
MATERIALS AND METHODS 

 
Test Material 

 

Test material consisted of 3 grab samples collected by Ventura County Watershed Protection District 
(VCWPD) receiving 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 98.33 No Pass 1.67 

Biomass 
(mg)    0.3723 0.3798 No Pass -2.01 

ME-CC 

 

Chronic 
Ceriodaphnia 

 

Survival 
(%) 

100 100 No Pass 0.00 

Reproduc
tion #-

  

22.1 24.5 No Pass -10.86 

ME-CC 

 

Acute Hyalella Survival 
(%) 

 

100 

 

98.33 

 

No 

 

Pass 

 

10.00 

 

ME-CC 

 

Acute 
Chironomus 

Survival 
(%) 

 

100 

 

90 

 

No 

 

Pass 

 

5.00 

 

ME-VR2 

 

Chronic Fathead Survival 
(%) 100 96.67 No Pass 3.33 

 Biomass 
(mg)    0.3723      0.3555 No Pass 4.66 

ME-VR2 

 

Chronic 
Ceriodaphnia 

Survival 
(%) 100 100 No Pass 0.00 

Reproduction 
#-Neonates       24.6         29.4 No Pass -19.51 

ME-VR2 

 

Acute Hyalella Survival 
(%) 

 

100 

 

100 

 

No 

 

Pass 

 

0.00 

 

ME-VR2 

 

Acute 
Chironomus 

Survival 
(%) 

 

100 

 

100 

 

No 

 

Pass 

 

5.00 

 

ME-SCR 

 

  Chronic Topsmelt 

 

Survival 
(%) 100 100 No Pass 0.00 

      Biomass 
(mg)      1.067 0.984 No Pass 7.80    

 
     

        
*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 

ME-SCR 

Chronic Kelp 

Germination 
(%) 92.20 94.60 No Pass -2.60 

Tube Length     13.10 13.12 No Pass -0.15 

ME-SCR Chronic Urchin Fertilization 
(%)   96.0 95.0 No Pass 2.08 

*Percent  Effect  at  IWC =  (Mean Control  Response  –  Mean IWC  Response)  * 100  /  Mean  Control  
Response. 

 
 

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 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. 
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Results of the species sensitivity screen are as follows: ME-CC most sensitive species is Hyalella 
with a percent effect of 10.00, ME-VR2 most sensitive species is Chironomus with a percent effect 
of 5.00, and ME-SCR most sensitive species is Topsmelt with percent effect of 7.80. 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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CETIS Summary Report Report Date: 12 Jan-22 13:25 (p 1 of 1) 
Test Code/ID: VCF1221.121achi / 00-0679-1024

Chironomus 96-Hour Acute Survival Bloassay Aquatic Bioassay & Consulting Labs, Inc. 

Batch ID: 17-9542-5388 
Start Date: 15 Dec-21 15:30
Ending Date: 19 Dec-21 15:10
Test Length: 96h

Sample ID: 18-0734-5757 
Sample Date: 14 Dec-21 12:20
Receipt Date: 14 Dec-21 15:00
Sample Age: 27h (6.5 °C)

Test Type: 

Protocol: 

Species: 

Taxon: 

Survival (96h)
EPA/821/R-02-012 (2002)
Chironomus dilutus 
lnsecta

Code: VCF1221.121achi

Analyst: 

Diluent: Laboratory Water
Brine: Not Applicable 
Source: Aquatic Biosystems, CO Age: 

Project: 

Material: Sample Water Source: 

NPDES Stormwater Wet Season
Bioassay Report

CAS (PC): Station: 

Client: Ventura County Watershed Protection Distri
ME-CC

Multiple Comparison Summary 

Analysis ID Endpoint Comparison Method ✓ NOEL LOEL TOEL PMSD TU 

06-6703-0987 96h Survival Rate Steel Many-One Rank Sum Test 100 >100 9.2%

Point Estimate Summary 

Analysis ID Endpoint Point Estimate Method ✓ Level % 95% LCL 95% UCL TU 

06-3116-5390 96h Survival Rate Linear Interpolation (ICPIN) EC10 >100 <1
EC15 >100 <1
EC20 >100 <1
EC25 >100 <1
EC40 >100 <1
EC50 >100 <1 

96h Survival Rate Summary 

Cone-% Code Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% %Effect 

0 N 4 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.00%
6.25 4 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.00%
12.5 4 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.00%
25 4 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.00%
50 4 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 0.00%
100 4 0.9500 0.7909 1.1090 0.8000 1.0000 0.0500 0.1000 10.53% 5.00%

96h Survival Rate Detail MD5: 8659F4C7B77919541373AF2F850E0842

Cone-% Code Rep 1 Rep 2 Rep 3 Rep4 

0 N 1.0000 1.0000 1.0000 1.0000
6.25 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 0.8000 1.0000 1.0000 1.0000

96h Survival Rate Binomials 

Cone-% Code Rep 1 Rep 2 Rep 3 Rep4 

0 N 5/5 5/5 5/5 5/5
6.25 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 4/5 5/5 5/5 5/5

000-189-126-0 CETIS™ v1.9.7.7 Analyst:_---"�'--- QA:

s 

s 
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CETIS Analytical Report 

Chironomus 96-Hour Acute Survival Bioassay 

Analysis ID: 06-6703-0987 Endpoint: 

Analyzed: 12 Jan-22 13:24 Analysis: 

96h Survival Rate 

Nonparametric-Control vs Treatments 

Report Date: 12 Jan-22 13:25 (p 1 of 2) 

Test Code/ID: VCF1221.121achi / 00-0679-1024 

Aquatic Bioassay & Consulting Labs, Inc. 

CETIS Version: CETISv1 .9. 7 

Status Level: 

Edit Date: 12 Jan-22 13:24 MD5 Hash: 8659F4C7B77919541373AF2F850E0842 Editor ID: 

1 

000-189-126-0 

Batch ID: 17-9542-5388 Test Type: 

Start Date: 15 Dec-21 15:30 Protocol: 

Ending Date: 19 Dec-21 15:10 Species: 

Test Length: 96h Taxon: 

Sample ID: 18-0734-5757 Code: 

Analyst: 

Diluent: 

Brine: 

Source: 

Project: 

Laboratory Water 

Not Applicable 

Aquatic Biosystems, CO Age: 

Sample Date: 14 Dec-21 12:20 

Receipt Date: 14 Dec-21 15:00 

Sample Age: 27h (6.5 °C) 

Material: Source: 

NPDES Stormwater Wet Season 

Bioassay Report 

CAS (PC): Station: ME-CC 

Client: 

Survival (96h) 

EPA/821/R-02-012 (2002) 

Chironomus dilutus 

lnsecta 

VCF1221.121 achi 

Sample Water 

Ventura County Watershed Protection Distri 

Data Transform Alt Hyp 

Angular (Corrected) C> T 

Steel Many-One Rank Sum Test 

Control vs Cone-% Test Stat Critical 

Negative Control 6.25 18 10 

ANOVA Table 

Source 

Between 

Error 

Total 

12.5 

25 

50 

100 

Sum Squares 

0.0118141 

0.0425309 

0.0543451 

18 10 

18 10 

18 10 

16 10 

Mean Square 

0.0023628 

0.0023628 

ANOVA Assumptions Tests 

Attribute 

Variance 

Distribution 

Test 

Bartlett Equality of Variance Test 

Levene Equality of Variance Test 

Mod Levene Equality of Variance Test 

Anderson-Darling A2 Test 

D'Agostino Kurtosis Test 

D'Agostino Skewness Test 

D'Agostino-Pearson K2 Omnibus Test 

Kolmogorov-Smirnov D Test 

Shapiro-Wilk W Normality Test 

96h Survival Rate Summary 

Cone-% Code Count Mean 95% LCL 

0 N 4 1.0000 1.0000 

6.25 4 1.0000 1.0000 

12.5 4 1.0000 1.0000 

25 4 1.0000 1.0000 

50 4 1.0000 1.0000 

100 4 0.9500 0.7909 

Angular (Corrected) Transformed Summary 

Cone-% Code Count Mean 95% LCL 

0 N 4 1.3450 1.3450 

6.25 4 1.3450 1.3450 

12.5 4 1.3450 1.3450 

25 4 1.3450 1.3450 

50 4 1.3450 1.3450 

100 4 1.2860 1.0960 

000-189-126-0

NOEL LOEL 

100 >100 

Ties DF P-Type P-Value

6 GDF 0.8333 

1 6 GDF 0.8333 

1 6 GDF 0.8333 

1 6 GDF 0.8333 

6 GDF 0.6105 

DF F Stat P-Value

5 1 0.4457 

18 

23 

Test Stat Critical P-Value

9 4.248 0.0002 

4.248 0.4457 

6.297 3.878 <1.0E-05 

4.325 2.576 1.5E-05 

4.595 2.576 <1.0E-05 

39.82 9.21 <1.0E-05 

0.4583 0.2056 <1.0E-05 

0.4634 0.884 <1.0E-05 

95% UCL Median Min 

1.0000 1.0000 1.0000 

1.0000 1.0000 1.0000 

1.0000 1.0000 1.0000 

1.0000 1.0000 1.0000 

1.0000 1.0000 1.0000 

1.0000 1.0000 0.8000 

95% UCL Median Min 

1.3460 1.3450 1.3450 

1.3460 1.3450 1.3450 

1.3460 1.3450 1.3450 

1.3460 1.3450 1.3450 

1.3460 1.3450 1.3450 

1.4750 1.3450 1.1070 

CETIS™ v1.9.7.7 

TOEL TU MSDu PMSD 

0.09205 9.20% 

Decision(a:5%) 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Non-Significant Effect 

Decision(a:5%) 

Non-Significant Effect 

Decision(a: 1 %) 

Indeterminate 

Unequal Variances 

Equal Variances 

Non-Normal Distribution 

Non-Normal Distribution 

Non-Normal Distribution 

Non-Normal Distribution 

Non-Normal Distribution 

Non-Normal Distribution 

Max Std Err CV¾ ¾Effect 

1.0000 0.0000 0.00% 0.00% 

1.0000 0.0000 0.00% 0.00% 

1.0000 0.0000 0.00% 0.00% 

1.0000 0.0000 0.00% 0.00% 

1.0000 0.0000 0.00% 0.00% 

1.0000 0.0500 10.53% 5.00% 

Max Std Err CV¾ ¾Effect 

1.3450 0.0000 0.00% 0.00% 

1.3450 0.0000 0.00% 0.00% 

1.3450 0.0000 0.00% 0.00% 

1.3450 0.0000 0.00% 0.00% 

1.3450 0.0000 0.00% 0.00% 

1.3450 0.0595 9.26% 4.43% 

-./'V t 
Analyst: QA: Ventura Countywide Stormwater Quality 
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CETIS Analytical Report Report Date: 12 Jan-22 13:25 (p 1 of 2) 

Test Code/ID: VCF1221.121achi / 00-0679-1024 

Chironomus 96-Hour Acute Survival Bioassay Aquatic Bioassay & Consulting Labs, Inc. 

Analysis ID: 06-3116-5390 

Analyzed: 12 Jan-22 13:24 

Edit Date: 12 Jan-22 13:24 

Batch ID: 17-9542-5388 

Start Date: 15 Dec-21 15:30 

Ending Date: 19 Dec-21 15:10 

Test Length: 96h 

Sample ID: 18-0734-5757 

Sample Date: 14 Dec-21 12:20 

Receipt Date: 14 Dec-21 15:00 

Sample Age: 27h (6.5 °C) 

Linear Interpolation Options 

X Transform Y Transform 

Linear Linear 

Point Estimates 

Level % 95% LCL 

EC10 >100 

EC15 >100 

EC20 >100 

EC25 >100 

EC40 >100 

EC50 >100 

96h Survival Rate Summary 

Cone-% Code 

0 N 

6.25 

12.5 

25 

50 

100 

96h Survival Rate Detail 

Cone-% Code 

0 N 

6.25 

12.5 

25 

50 

100 

96h Survival Rate Binomials 

Cone-% Code 

0 N 

6.25 

12.5 

25 

50 

100 

000-189-126-0

Endpoint: 96h Survival Rate 

Analysis: Linear Interpolation (ICPIN) 

MDS Hash: 8659F4C7B77919541373AF2F850E0842 

Test Type: Survival (96h) 

Protocol: 

Species: 

CETIS Version: 

Status Level: 

Editor ID: 

Analyst: 

CETISv1 .9.7 

1 

000-189-126-0

Diluent: Laboratory Water 

Brine: Not Applicable 

Taxon: 

EPA/821/R-02-012 (2002) 

Chironomus dilutus

 lnsecta Source: Aquatic Biosystems, CO Age: 

Code: VCF1221.121achi Project: 

Material: Sample Water Source: 

NPDES Stormwater Wet Season 

Bioassay Report 

CAS (PC): Station: ME-CC 

Client: Ventura County Watershed Protection Distri 

Seed 

0 

95% UCL TU 

<1 

<1 

<1 

<1 

<1 

<1 

Count Mean 

4 1.0000 

4 1.0000 

4 1.0000 

4 1.0000 

4 1.0000 

4 0.9500 

Rep 1 Rep 2 

1.0000 1.0000 

1.0000 1.0000 

1.0000 1.0000 

1.0000 1.0000 

1.0000 1.0000 

0.8000 1.0000 

Rep 1 Rep 2 

5/5 5/5 

5/5 5/5 

5/5 5/5 

5/5 5/5 

5/5 5/5 

4/5 5/5 

Resamples 

280 

Exp 95% CL Method 

Yes Two-Point Interpolation 

95% LCL 95% UCL 

Calculated Variate(A/B) 

Median Min Max CV% %Effect 

1.0000 1.0000 1.0000 0.00% 0.00% 

1.0000 1.0000 1.0000 0.00% 0.00% 

1.0000 1.0000 1.0000 0.00% 0.00% 

1.0000 1.0000 1.0000 0.00% 0.00% 

1.0000 1.0000 1.0000 0.00% 0.00% 

1.0000 0.8000 1.0000 10.53% 5.00% 

Rep 3 Rep 4 

1.0000 1.0000 

1.0000 1.0000 

1.0000 1.0000 

1.0000 1.0000 

1.0000 1.0000 

1.0000 1.0000 

Rep 3 Rep 4 

5/5 5/5 

5/5 5/5 

5/5 5/5 

5/5 5/5 

5/5 5/5 

5/5 5/5 

CETIS ™ v1.9.7.7 

A/B 

20/20 

20/20 

20/20 

20/20 

20/20 

19/20 

Analyst: 

Isotonic Variate 

Mean %Effect 

1.0000 0.00% 

1.0000 0.00% 

1.0000 0.00% 

1.0000 0.00% 

1.0000 0.00% 

0.9500 5.00% 
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CETIS Measurement Report 

Chironomus 96-Hour Acute Survival Bioassay 

Batch ID: 17-9542-5388 Test Type: 

Start Date: 15 Dec-21 15:30 Protocol: 

Ending Date: 19 Dec-21 15:10 Species: 

Test Length: 96h Taxon: 

Sample ID: 18-0734-5757 Code: 

Sample Date: 14 Dec-21 12:20 Material: 

Receipt Date: 14 Dec-21 15:00 CAS (PC): 

Sample Age: 27h (6.5 °C) Client: 

Alkalinity (CaC03)-mg/L 

Cone-% Code Count Mean 

0 N 3 62 

100 3 73 

Overall 6 67.5 

Conductivity-µmhos 

Cone-% Code Count Mean 

0 N 3 363 

6.25 3 362 

12.5 3 355.3 

25 3 352.3 

50 3 348 

100 3 346.3 

Overall 18 354.5 

Dissolved Oxygen-mg/L 

Cone-% Code Count Mean 

0 N 3 7.433 

6.25 3 7.367 

12.5 3 7.367 

25 3 7.267 

50 3 7.267 

100 3 7.233 

Overall 18 7.322 

Hardness (CaC03)-mg/L 

Cone-% Code Count Mean 

0 N 3 98 

100 3 121 

Overall 6 109.5 

pH-Units 

Cone-% Code Count Mean 

0 N 3 8.033 

6.25 3 8.067 

12.5 3 8.067 

25 3 8.067 

50 3 8.067 

100 3 8.067 

Overall 18 8.061 

000-189-126-0

Survival (96h) 

EPA/821/R-02-012 (2002) 

Chironomus dilutus 

lnsecta 

VCF1221.121achi 

Sample Water 

Ventura County Watershed Protection Distri 

95% LCL 95% UCL Min Max 

57.7 66.3 60 63 

73 73 73 73 

61.07 73.93 60 73 

95% LCL 95% UCL Min Max 

358.7 367.3 362 365 

351.2 372.8 359 367 

349.6 361.1 354 358 

346.1 358.6 350 355 

334.9 361.1 342 352 

332.7 360 340 350 

350.9 358.1 340 367 

95% LCL 95% UCL Min Max 

6.716 8.15 7.1 7.6 

6.742 7.992 7.1 7.6 

6.742 7.992 7.1 7.6 

6.642 7.892 7 7.5 

6.642 7.892 7 7.5 

6.608 7.858 7 7.5 

7.208 7.436 7 7.6 

95% LCL 95% UCL Min Max 

98 98 98 98 

121 121 121 121 

96.28 122.7 98 121 

95% LCL 95% UCL Min Max 

7.89 8.177 8 8.1 

7.78 8.354 8 8.2 

7.78 8.354 8 8.2 

7.78 8.354 8 8.2 

7.78 8.354 8 8.2 

7.78 8.354 8 8.2 

8.016 8.107 8 8.2 

CETIS™ v1.9.7.7 

Report Date: 12 Jan-22 13:25 (p 1 of 4) 

Test Code/ID: VCF1221.121achi / 00-0679-1024 

Aquatic Bioassay & Consulting Labs, Inc. 

Analyst: 

Diluent: Laboratory Water 

Brine: Not Applicable 

Source: Aquatic Biosystems, CO Age: 

Project: NPDES Stormwater Wet Season 

Source: Bioassay Report 

Station: ME-CC 

Std Err Std Dev CV¾ QA Count 

0.5774 1.732 2.79% 0 

0 0 0.00% 0 

2.5 6.124 9.07% 0 (0%) 

Std Err Std Dev CV¾ QA Count 

0.5774 1.732 0.48% 0 

1.453 4.359 1.20% 0 

0.7698 2.309 0.65% 0 

0.8389 2.517 0.71% 0 

1.764 5.292 1.52% 0 

1.836 5.508 1.59% 0 

1.727 7.326 2.07% 0 (0%) 

Std Err Std Dev CV% QA Count 

0.09623 0.2887 3.88% 0 

0.08389 0.2517 3.42% 0 

0.08389 0.2517 3.42% 0 

0.08389 0.2517 3.46% 0 

0.08389 0.2517 3.46% 0 

0.08389 0.2517 3.48% 0 

0.05396 0.229 3.13% 0 (0%) 

Std Err Std Dev CV¾ QA Count 

0 0 0.00% 0 

0 0 0.00% 0 

5.143 12.6 11.50% 0(0%) 

Std Err Std Dev CV¾ QA Count 

0.01925 0.05774 0.72% 0 

0.03849 0.1155 1.43% 0 

0.03849 0.1155 1.43% 0 

0.03849 0.1155 1.43% 0 

0.03849 0.1155 1.43% 0 

0.03849 0.1155 1.43% 0 

0.0216 0.09164 1.14% 0 (0%) 

I\ 

Analyst: .....__,/
'-"
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CETIS Summary Report 

Chlronomus 96-Hour Acute Survival Bioassay 

Batch ID: 10-5425-5304 

Start Date: 15 Dec-21 15:25 

Ending Date: 19 Dec-21 15:30 

Test Length: 4d Oh

Sample ID: 08-1369-5531

Test Type: Survival (96h) 

Protocol: EPA/821/R-02-012 (2002) 

Species: 
Taxon: 

Chironomus dilutus 

lnsecta 

Code: VCF1221.122achi 

Report Date: 12 Jan-22 13:24 (p 1 of 1)

Test Code/ID: VCF1221.122achi / 16-5522-9994

Aquatic Bioassay & Consulting Labs, Inc. 

Analyst: 
Diluent: Laboratory Water 

Brine: Not Applicable 

Source: Aquatic Biosystems, CO Age: 

Project: 
Sample Date: 14 Dec-21 09: 15

Receipt Date: 14 Dec-21 15:00

Sample Age: 30h (2 °C)

Material: Sample Water Source: 
NPDES Stormwater Wet Season 

Bioassay Report 

Multiple Comparison Summary 

Analysis ID Endpoint 
17-7981-9249 96h Survival Rate 

Point Estimate Summary 

Analysis ID Endpoint 
04-8349-5734 96h Survival Rate

96h Survival Rate Summary 

CAS (PC): Station: 
Client: Ventura County Watershed Protection Distri 

Comparison Method ✓ NOEL LOEL
Steel Many-One Rank Sum Test 100 >100 

Point Estimate Method ✓ Level % 

Linear Interpolation (ICPIN) EC10 >100 

EC15 >100 

EC20 >100

EC25 >100 

EC40 >100 

EC50 >100 

ME-VR2 

TOEL 

95% LCL 

Cone-% Code Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev 
0 N 4 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 

6.25 4 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 

12.5 4 0.9500 0.7909 1.1090 0.8000 1.0000 0.0500 0.1000 

25 4 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.0000 

50 4 0.9500 0.7909 1.1090 0.8000 1.0000 0.0500 0.1000 

100 4 0.9500 0.7909 1.1090 0.8000 1.0000 0.0500 0.1000 

PMSD TU s 

13.0% 

95% UCL TU s 

<1 

<1 

<1 

<1 

<1 

<1 

CV% %Effect 
0.00% 

0.00% 

10.53% 5.00% 

0.00% 

10.53% 5.00% 

10.53% 5.00% 

96h Survival Rate Detail M D5: 7627E FB233F2B44E4401213195986848 

Cone-% Code Rep 1 Rep 2 Rep 3 Rep 4 
0 N 1.0000 1.0000 1.0000 1.0000 

6.25 1.0000 1.0000 1.0000 1.0000 

12.5 1.0000 1.0000 1.0000 0.8000 

25 1.0000 1.0000 1.0000 1.0000 

50 0.8000 1.0000 1.0000 1.0000 

100 1.0000 0.8000 1.0000 1.0000 

96h Survival Rate Binomials 

Cone-% Code Rep 1 Rep 2 Rep 3 Rep 4 
0 N 5/5 5/5 5/5 5/5 

6.25 5/5 5/5 5/5 5/5 

12.5 5/5 5/5 5/5 4/5 

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

50 4/5 5/5 5/5 5/5 

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

000-189-126-0 CETIS ™ v1.9.7.7 Analyst: �A: 
---
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CETIS Analytical Report 

Chironomus 96-Hour Acute Survival Bioassay 

Analysis ID: 17-7981-9249 Endpoint: 

Analyzed: 12 Jan-22 13:23 Analysis: 

96h Survival Rate 
Nonparametric-Control vs Treatments 

Report Date: 12 Jan-22 13:24 (p 1 of 2) 
Test Code/ID: VCF1221.122achi / 16-5522-9994 

Aquatic Bioassay & Consulting Labs, Inc. 

CETIS Version: CETISv1 .9.7 
Status Level: 

Edit Date: 12 Jan-22 13:21 MOS Hash: 7627EFB233F2B44E4401213195986848 Editor ID: 

1 
000-189-126-0

Batch ID: 10-5425-5304 Test Type: 

Start Date: 15 Dec-21 15:25 Protocol: 

Ending Date: 19 Dec-21 15:30 Species: 

Test Length: 4d Oh Taxon: 

Sample ID: 08-1369-5531 Code: 

Survival (96h) 
EPA/821/R-02-012 (2002) 
Chironomus dilutus
 lnsecta 

VCF1221.122achi 

Analyst: 

Diluent: 

Brine: 

Source: 

Project: 

Laboratory Water 
Not Applicable 
Aquatic Biosystems, CO Age: 

Sample Date: 14 Dec-21 09:15 
Receipt Date: 14 Dec-21 15:00 
Sample Age: 30h (2 °C) 

Material: Sample Water Source: 

NPDES Stormwater Wet Season 
Bioassay Report 

CAS (PC): Station: ME-VR2 
Client: Ventura County Watershed Protection Distri 

Data Transform Alt Hyp NOEL LOEL TOEL TU MSDu 

Angular (Corrected) C> T 100 >100 0.13 

Steel Many-One Rank Sum Test 

Control vs Cone-% Test Stat Critical Ties DF P-Type P-Value Decision(a:5%) 

Negative Control 6.25 18 10 6 CDF 0.8333 Non-Significant Effect 
12.5 16 10 6 GDF 0.6105 Non-Significant Effect 
25 18 10 6 GDF 0.8333 Non-Significant Effect 
50 16 10 6 GDF 0.6105 Non-Significant Effect 
100 16 10 6 GDF 0.6105 Non-Significant Effect 

ANOVA Table 

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

Between 0.0212655 0.0042531 5 0.6 0.7006 Non-Significant Effect 
Error 0.127593 0.0070885 18 
Total 0.148858 23 

ANOVA Assumptions Tests 

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

Variance Bartlett Equality of Variance Test Indeterminate 
Levene Equality of Variance Test 5.4 4.248 0.0033 Unequal Variances 
Mod Levene Equality of Variance Test 0.6 4.248 0.7006 Equal Variances 

Distribution Anderson-Darling A2 Test 3.596 3.878 <1.0E-05 Non-Normal Distribution 
D'Agostino Kurtosis Test 1.995 2.576 0.0460 Normal Distribution 
D'Agostino Skewness Test 3.217 2.576 0.0013 Non-Normal Distribution 
D'Agostino-Pearson K2 Omnibus Test 14.33 9.21 0.0008 Non-Normal Distribution 
Kolmogorov-Smirnov D Test 0.375 0.2056 <1.0E-05 Non-Normal Distribution 
Shapiro-Wilk W Normality Test 0.6694 0.884 <1.0E-05 Non-Normal Distribution 

96h Survival Rate Summary 

Cone-% Code Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% 

0 N 4 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.00% 
6.25 4 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.00% 
12.5 4 0.9500 0.7909 1.0000 1.0000 0.8000 1.0000 0.0500 10.53% 
25 4 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 0.00% 
50 4 0.9500 0.7909 1.0000 1.0000 0.8000 1.0000 0.0500 10.53% 
100 4 0.9500 0.7909 1.0000 1.0000 0.8000 1.0000 0.0500 10.53% 

Angular (Corrected) Transformed Summary 

Cone-% Code Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% 

0 N 4 1.3450 1.3450 1.3460 1.3450 1.3450 1.3450 0.0000 0.00% 
6.25 4 1.3450 1.3450 1.3460 1.3450 1.3450 1.3450 0.0000 0.00% 
12.5 4 1.2860 1.0960 1.4750 1.3450 1.1070 1.3450 0.0595 9.26% 
25 4 1.3450 1.3450 1.3460 1.3450 1.3450 1.3450 0.0000 0.00% 
50 4 1.2860 1.0960 1.4750 1.3450 1.1070 1.3450 0.0595 9.26% 
100 4 1.2860 1.0960 1.4750 1.3450 1.1070 1.3450 0.0595 9.26% 

PMSD 

13.00% 

%Effect 

0.00% 
0.00% 
5.00% 
0.00% 
5.00% 
5.00% 

%Effect 

0.00% 
0.00% 
4.43% 
0.00% 
4.43% 
4.43% 

000-189-126-0 CETIS™ v1.9.7.7 Analyst: �A:L Ventura Countywide Stormwater Quality 
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CETIS Analytical Report Report Date: 12 Jan-22 13:24 (p 1 of 2) 

Test Code/ID: VCF1221.122achi I 16-5522-9994 

Chironomus 96-Hour Acute Survival Bioassay Aquatic Bioassay & Consulting Labs, Inc. 

Analysis ID: 04-8349-5734 

Analyzed: 12 Jan-22 13:23 

Edit Date: 12 Jan-22 13:21 

Batch ID: 10-5425-5304 

Start Date: 15 Dec-21 15:25 

Ending Date: 19 Dec-21 15:30 

Test Length: 4d Oh 

Sample ID: 08-1369-5531 

Sample Date: 14 Dec-21 09:15 

Receipt Date: 14 Dec-21 15:00 

Sample Age: 30h (2 °C) 

Linear Interpolation Options 

X Transform Y Transform 

Linear Linear 

Point Estimates 

Level % 95% LCL 

EC10 >100

EC15 >100

EC20 >100

EC25 >100

EC40 >100

EC50 >100

96h Survival Rate Summary 

Cone-% Code 

0 N 

6.25 

12.5 

25 

50 

100 

96h Survival Rate Detail 

Cone-% Code 

0 N 

6.25 

12.5 

25 

50 

100 

96h Survival Rate Binomials 

Cone-% Code 

0 N 

6.25 

12.5 

25 

50 

100 

000-189-126-0

Endpoint: 96h Survival Rate 

Analysis: Linear Interpolation (ICPIN) 

MD5 Hash: 7627EFB233F2B44E4401213195986848 

Test Type: Survival (96h) 

Protocol: 

Species: 

CETIS Version: 

Status Level: 

Editor ID: 

Analyst: 

CETISv1 .9.7 

1 

000-189-126-0

Diluent: Laboratory Water 

Brine: Not Applicable 

Taxon: 

EPA/821/R-02-012 (2002) 

Chironomus dilutus

 lnsecta Source: Aquatic Biosystems, CO Age: 

Code: VCF1221.122achi Project: 

Material: Sample Water Source: 

NPDES Stormwater Wet Season 

Bioassay Report 

CAS (PC): Station: ME-VR2 

Client: Ventura County Watershed Protection Distri 

Seed 

0 

95% UCL TU 

<1 

<1 

<1 

<1 

<1 

<1 

Count Mean 

4 1.0000 

4 1.0000 

4 0.9500 

4 1.0000 

4 0.9500 

4 0.9500 

Rep 1 Rep 2 

1.0000 1.0000 

1.0000 1.0000 

1.0000 1.0000 

1.0000 1.0000 

0.8000 1.0000 

1.0000 0.8000 

Rep 1 Rep 2 

5/5 5/5 

5/5 5/5 

5/5 5/5 

5/5 5/5 

4/5 5/5 

5/5 4/5 

Resamples 

280 

Exp 95% CL Method 

Yes Two-Point Interpolation 

95% LCL 95% UCL 

Calculated Variate(A/B) 

Median Min Max CV% %Effect 

1.0000 1.0000 1.0000 0.00% 0.00% 

1.0000 1.0000 1.0000 0.00% 0.00% 

1.0000 0.8000 1.0000 10.53% 5.00% 

1.0000 1.0000 1.0000 0.00% 0.00% 

1.0000 0.8000 1.0000 10.53% 5.00% 

1.0000 0.8000 1.0000 10.53% 5.00% 

Rep 3 Rep 4 

1.0000 1.0000 

1.0000 1.0000 

1.0000 0.8000 

1.0000 1.0000 

1.0000 1.0000 

1.0000 1.0000 

Rep 3 Rep 4 

5/5 5/5 

5/5 5/5 

5/5 4/5 

5/5 5/5 

5/5 5/5 

5/5 5/5 

CETIS™ v1.9.7.7 

A/B 

20/20 

20/20 

19/20 

20/20 

19/20 

19/20 

Analyst: 

Isotonic Variate 

Mean %Effect 

1.0000 0.00% 

1.0000 0.00% 

0.9750 2.50% 

0.9750 2.50% 

0.9500 5.00% 

0.9500 5.00% 
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CETIS Measurement Report 

Chironomus 96-Hour Acute Survival Bioassay 

Batch ID: 10-5425-5304 Test Type: 

Start Date: 15 Dec-21 15:25 Protocol: 

Ending Date: 19 Dec-21 15:30 Species: 

Test Length: 4d Oh Taxon: 

Sample ID: 08-1369-5531 Code: 

Sample Date: 14 Dec-21 09: 15 Material: 

Receipt Date: 14 Dec-21 15:00 CAS (PC): 

Sample Age: 30h (2 °C) Client: 

Alkalinity (CaC03)-mg/L 

Cone-% Code Count Mean 

0 N 3 62 

100 3 73 

Overall 6 67.5 

Conductivity-µmhos 

Cone-% Code Count Mean 

0 N 3 363 

6.25 3 358 

12.5 3 363.7 

25 3 373 

50 3 383 

100 3 416.3 

Overall 18 376.2 

Dissolved Oxygen-mg/L 

Cone-% Code Count Mean 

0 N 3 7.433 

6.25 3 7.267 

12.5 3 7.233 

25 3 7.267 

50 3 7.3 

100 3 7.3 

Overall 18 7.3 

Hardness (CaC03)-mg/L 

Cone-% Code Count Mean 

0 N 3 98 

100 3 157 

Overall 6 127.5 

pH-Units 

Cone-% Code Count Mean 

0 N 3 8.1 

6.25 3 7.967 

12.5 3 7.967 

25 3 7.933 

50 3 7.933 

100 3 7.933 

Overall 18 7.972 

000-189-126-0

Survival (96h) 

EPA/821/R-02-012 (2002) 

Chironomus dilutus 

lnsecta 

VCF1221.122achi 

Sample Water 

Ventura County Watershed Protection Distri 

95% LCL 95% UCL Min Max 

57.7 66.3 60 63 

73 73 73 73 

61.07 73.93 60 73 

95% LCL 95% UCL Min Max 

358.7 367.3 362 365 

355.5 360.5 357 359 

349.5 377.8 359 370 

364 382 370 377 

375.5 390.5 380 386 

407.6 425.1 413 420 

366 386.4 357 420 

95% LCL 95% UCL Min Max 

6.716 8.15 7.1 7.6 

6.887 7.646 7.1 7.4 

6.716 7.75 7 7.4 

6.75 7.784 7.1 7.5 

6.87 7.73 7.2 7.5 

6.643 7.957 7.1 7.6 

7.202 7.398 7 7.6 

95% LCL 95% UCL Min Max 

98 98 98 98 

157 157 157 157 

93.59 161.4 98 157 

95% LCL 95% UCL Min Max 

7.852 8.348 8 8.2 

7.823 8.11 7.9 8 

7.823 8.11 7.9 8 

7.79 8.077 7.9 8 

7.79 8.077 7.9 8 

7.79 8.077 7.9 8 

7.931 8.013 7.9 8.2 

CETIS™ v1.9.7.7 

Report Date: 12 Jan-22 13:24 (p 1 of 4) 

Test Code/ID: VCF1221.122achi / 16-5522-9994 

Aquatic Bioassay & Consulting Labs, Inc. 

Analyst: 

Diluent: Laboratory Water 

Brine: Not Applicable 

Source: Aquatic Biosystems, CO Age: 

Project: NPDES Stormwater Wet Season 

Source: Bioassay Report 

Station: ME-VR2 

Std Err Std Dev CV¾ QA Count 

0.5774 1.732 2.79% 0 

0 0 0.00% 0 

2.5 6.124 9.07% 0 (0%) 

Std Err Std Dev CV¾ QA Count 

0.5774 1.732 0.48% 0 

0.3333 1 0.28% 0 

1.895 5.686 1.56% 0 

1.202 3.606 0.97% 0 

1 3 0.78% 0 

1.171 3.512 0.84% 0 

4.827 20.48 5.44% 0 (0%) 

Std Err Std Dev CV¾ QA Count 

0.09623 0.2887 3.88% 0 

0.05092 0.1528 2.10% 0 

0.06939 0.2082 2.88% 0 

0.06939 0.2082 2.86% 0 

0.05773 0.1732 2.37% 0 

0.08819 0.2646 3.62% 0 

0.04644 0.197 2.70% 0 (0%) 

Std Err Std Dev CV¾ QA Count 

0 0 0.00% 0 

0 0 0.00% 0 

13.19 32.32 25.35% 0 (0%) 

Std Err Std Dev CV¾ QA Count 

0.03334 0.1 1.23% 0 

0.01924 0.05773 0.72% 0 

0.01924 0.05773 0.72% 0 

0.01924 0.05772 0.73% 0 

0.01924 0.05772 0.73% 0 

0.01924 0.05772 0.73% 0 

0.01948 0.08264 1.04% 0 (0%) 

t, 
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Toxicity Report for Ventura County Watershed Protection District 

Most Sensitive Species Testing 

 

PROJECT:  2021/22-3 (Wet) 

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, ME-SCR 

DATE RECEIVED: 3/28/2022 

DATE REPORTED: 4/27/2022 Preliminary Results, 5/5/2022 Final Report 

ABC LAB NO.:   VCF0322.207, .208, .210 

 

 

 

 

 

 

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 and ME-VR2. 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 March 28th, 2022 and delivered the same day. Testing was conducted 
at Aquatic Bioassay and Consulting Labs, Inc. in Ventura California from March 28th, through April 
21st, 2022. 

 
MATERIALS AND METHODS 

 
Test Material 

 

Test material consisted of 3 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 96.67 No Pass 3.33 

Biomass 
(mg)   0.3398 0.3243 No Pass 4.56 

ME-CC 

 

Chronic 
Ceriodaphnia 

 

Survival 
(%)   100.00 100.00 No Pass 0.00 

Reproduc
tion #-
N

  

26.30 30.20 No Pass -14.83 

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) 0.3398 0.3423 No Pass -0.74 

ME-VR2 

 

Chronic 
Ceriodaphnia 

Survival 
(%)   100.00 100.00 No Pass 0.00 

Reproduction 
#-Neonates  25.70 31.90 No Pass -24.12 

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 

ME-SCR 

 

  Chronic Topsmelt 

 

Survival 
(%)   100.00 100.00 No Pass 0.00 

      Biomass 
(mg)    1.427 1.417 No Pass 0.67    

 
     

        
*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 

ME-SCR 

Chronic Kelp 

Germination 
(%) 93.80 94.60 No Pass -0.85 

Tube Length     13.16 13.20 No Pass -0.30 

ME-SCR Chronic Urchin Fertilization 
(%)    94.50 95.00 No Pass -0.79 

*Percent  Effect  at  IWC =  (Mean Control  Response  –  Mean IWC  Response)  * 100  /  Mean  Control  
Response. 

 
 

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 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. 

Ventura Countywide Stormwater Quality 
Management Program 2021/22 Annual Report

Page DI - 464 Attachment D Appendix I



Results of the species sensitivity screen are as follows: ME-CC most sensitive species is chronic 
fathead minnow with a percent effect of 3.33 for survival and 4.56 for biomass. ME-VR2 most 
sensitive species is inconclusive as no test yielded a positive result. ME-SCR most sensitive species 
is Topsmelt with percent effect of 0.00 for survival and 0.67 for biomass. 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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Chronic Toxicity of Effluents and Receiving Waters to West Coast Marine and Estuarine 
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014. 
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