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Poseidon Water Chronic Salinity Tolerance Test Results
Interim Report - October 2014 through July 2015

INTRODUCTION

Chronic bioassay testing was conducted to determine the sensitivity of several marine
organisms to salinity increases above ambient seawater levels. Testing was conducted in
response to the amendments made to the Ocean Plan (OP) by the California State Water
Quiality Control Board (SWQCB); amendments to the Ocean Plan state that at the end of the
zone of initial dilution (ZID), receiving water salinity must be within 2,000 mg/L of ambient
salinity levels. This limit was based on salinity tolerance studies performed by Phillips et al.
(2012) and in a literature review reported by Roberts et al. (2012). Poseidon Water (Poseidon)
has contracted with Nautilus Environmental (Nautilus) to conduct salinity studies with the aim of
applying for a facility-specific alternative receiving water limit for the Carlsbad Desalination Plant
brine discharge.

This study includes a suite of salinity tolerance bioassays using the species and endpoints listed
in the OP amendment. These include: purple sea urchin (Strongylocentrotus purpuratus)
fertilization and development, sand dollar (Dendraster excentricus) fertilization and
development, red abalone (Haliotis rufescens) development, Pacific topsmelt (Atherinops
affinis) survival and growth, and giant kelp (Macrocystis pyrifera) germination and germ-tube
growth. The goal of this study is to characterize individual species sensitivity with regards to
increased salinity using standard whole effluent toxicity (WET) methods. The approach for this
study includes conducting each test three times over the course of approximately one year to
address possible seasonal effects and potential differences in batch sensitivities. Results for
tests conducted between October 2014 and July 2015 are included in this report. Further testing
is scheduled to be completed by February 2016 and will be reported separately.

Tests were spaced several months apart in order to account for potential differences in
sensitivity due to seasonal effects. Three tests per year were schedule to generally cover
organism spawning, non-spawning, and recruitment periods. Table 1 outlines the testing
schedule; including the tests which have already been completed (shaded gray) with results
reported herein, and tests scheduled to be completed by February 2016.

Table 1. Salinity Tolerance Test Schedule

Species and Endpoint Winter Spring/Summer Fall
Abalone Development Dec. 2014 May 2015 Sept. - Oct. 2015
Kelp Germination and Growth Dec. 2015- Feb. 2016 May 2015 Sept. - Oct. 2015
Topsmelt Survival and Growth Dec. 2015- Feb. 2016 May 2015 Sept. - Oct. 2015
Urchin Fertilization Dec. 2015- Feb. 2016 July 2015 Oct. 2014
Sand Dollar Fertilization Dec. 2015- Feb. 2016 July 2015 Oct. 2014
Urchin Development Dec. 2015- Feb. 2016 July 2015 Oct. 2014
Sand Dollar Development Dec. 2015- Feb. 2016 July 2015 Oct. 2014

Dates shaded gray = test already completed and results reported herein
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Poseidon Water Chronic Salinity Tolerance Test Results
Interim Report - October 2014 through July 2015

MATERIALS AND METHODS
Test Material

All bioassays were performed in accordance with the United States Environmental Protection
Agency (USEPA) protocol “Short-term Methods for Estimating the Chronic Toxicity of Effluents
and Receiving Waters to West Coast Marine and Estuarine Organisms” (EPA/600/R-95/136,
August 1995). All organisms were acclimated in the laboratory to, or collected directly from
ambient seawater. Species-specific test methods are summarized in Tables 2 through 6.

All testing was conducted using natural seawater collected from the intake at Scripps Institution
of Oceanography (SIO) in La Jolla, California. After collection, the seawater is held at Nautilus
in a 5,000-gallon storage tank, and is continuously cycled through an in-line 20-um fiber filter
system and a chiller unit. The ambient salinity of SIO seawater is approximately 33.5 parts per
thousand (ppt). Salinity of each test concentration was increased with the addition of
hypersaline seawater (brine) prepared at Nautilus using methods described in USEPA
protocols. Briefly, filtered seawater is partially frozen in a -20 °C freezer overnight. The liquid
that remains after the freezing period (now concentrated in salinity) is decanted from the ice,
which is composed mainly of fresh water. The brine used for this study was approximately two
to three times the salinity of ambient seawater. A brine control was also tested at ambient
salinity by mixing brine with deionized water and seawater. The brine control incorporated the
highest percentage brine used in the dilution series and was tested to ensure that any effects
observed in the test concentrations were not attributable to the brine itself.

All definitive tests were conducted using the same salinity concentrations. Nominal test
concentrations consisted of 35.0, 35.5, 36.0, 36.5, 37.0, 37.5, 38.0, and 38.5 ppt, as well as an
ambient seawater control (lab control), and a brine control.

After dilutions were mixed, minor salinity adjustments were made by addition of brine or
seawater so that the measured salinity levels at test initiation matched the nominal salinity to the
nearest 0.1 ppt. A Hach SenslON5 meter with 0.1 ppt accuracy, calibrated daily to a certified 35
ppt standard was used for all salinity measurements in this study. Water quality parameters (i.e.,
pH, dissolved oxygen (DO), salinity, and temperature) were measured in all test concentrations
prior to test initiation, and once daily depending on the duration of the test.
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Poseidon Water

Chronic Salinity Tolerance Test Results
Interim Report - October 2014 through July 2015

Table 2. Red Abalone Chronic Test Specifications

Endpoint:

Test Organism, Age:

Test Organism Source:

Number of Replicates,
Organisms per Replicate:

Test Chamber Type, Volume
per Replicate:

Feeding:

Test Acceptability:

48-hour larval development

Haliotis rufescens (red abalone), newly fertilized embryos (within one
hour of fertilization)

American Abalone (Davenport, California)

5 replicates, 150-200 embryos per replicate

Glass shell vial containing 20 mL of test solution

none

Mean normal development must be 80 percent or greater in the
control, must have statistically significant effect at 56 micrograms per
liter (ug/L) zinc in the reference toxicant; must achieve a percent
minimum significant difference (PMSD) of less than 20.

Table 3. Echinoderm Larval Development Chronic Test Specifications

Endpoint:

Test Organism, Age:

Test Organism Source:

Number of Replicates,
Organisms per Replicate:

Test Chamber Type, Volume
per Replicate:

Feeding:

Test Acceptability:

72-hour larval development

Strongylocentrotus purpuratus (purple urchin) and Dendraster
excentricus (sand dollar), newly fertilized embryos (within one hour of
fertilization)

Field Collected (San Diego, California)

5 replicates, 150-200 embryos per replicate

Glass shell vial containing 10 mL of test solution

none

Mean normal development must be 80 percent or greater in the
control; must achieve a PMSD of less than 25.
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Chronic Salinity Tolerance Test Results
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Table 4. Echinoderm Fertilization Chronic Test Specifications

Endpoint:

Test Organism:

Test Organism Source:

Number of Replicates,
Organisms per Replicate:

Test Chamber Type, Volume
per Replicate:

Feeding:

Test Acceptability:

Egg fertilization (20-min sperm exposure, followed by 20-min egg
fertilization period)

Strongylocentrotus purpuratus (purple urchin) and Dendraster
excentricus (sand dollar)

Field Collected (San Diego, California)

5 replicates, 2000 eggs per replicate. Sperm to egg ratio determined
before each test with a preliminary rangefinding test.

Glass scintillation vial containing 10 mL of test solution

none

Mean fertilization must be 70 percent or greater in the control; must
achieve a PMSD of less than 25.

Table 5. Giant Kelp Chronic

Test Specifications

Endpoints:

Test Organism:

Test Organism Source:

Number of Replicates,
Organisms per Replicate:

Test Chamber Type, Volume
per Replicate:

Light Intensity; Photoperiod:

Feeding:

Test Acceptability:

48-hour spore germination and growth

Macrocystis pyrifera (giant kelp)

Field Collected (La Jolla, California)

5 replicates, ~250,000 spores per replicate

Glass petri dish containing 30 mL of test solution

200 + 40 foot-candles (ft-c); 16 h light, 8 h darkness

none

Mean germination in the controls must be equal to or greater than 70
percent, and mean length equal to or greater than 10 micrometers
(um). The no observed effect concentration (NOEC) for mean length
in the reference toxicant must be equal to or less than 35 ug/L
copper. The PMSD for both endpoints must be less than 20.
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Poseidon Water Chronic Salinity Tolerance Test Results
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Table 6. Pacific Topsmelt Chronic Test Specifications

Endpoints: 7-day survival and growth (as dry biomass)

Test Organism, Age: Atherinops affinis (Pacific topsmelt), 12-15 days old at initiation
Test Organism Source: Aquatic Biosystems, Inc. (Fort Collins, Colorado)

Number of Replicates, 5 replicates, 5 animals per replicate

Organisms per Replicate:

Test Chamber Type, Volume 500 mL plastic cup containing 250 mL of test solution
per Replicate:

Feeding: Artemia nauplii, twice daily

Test Acceptability: Mean survival must be 80 percent or greater in the control, 0.85 mg
average weight of control larvae; the median lethal effect
concentration (LCs) with copper must be less than 205 pg/L in the
reference toxicant; must achieve a PMSD less than 25 for survival
and less than 50 for growth.

Data Analysis

Toxicity test responses were statistically evaluated using the Comprehensive Environmental
Toxicity Information System™ (CETIS) version 1.8.7.20 program by Tidepool Scientific
Software. All comparisons were made according to flowchart specifications provided in method
guidance (USEPA 1995). Results were used to calculate the No Observed Effect Concentration
(NOEC), Lowest Observed Effect Concentration (LOEC), and point estimates including
estimated median lethal concentration (LCs) or effect values (EC,s and ECsg; the concentration
calculated by the dose-response in the test where 25 or 50 percent of the organisms were
adversely effected). All point estimates were calculated using linear interpolation to ensure
comparability of statistical method between tests regardless of minor data variations. Since we
are interested in effects relative to ambient seawater salinity, organism performance in the test
concentrations was compared to that in the lab control rather than the brine control. In cases
where the brine control result was less than lab control, a statistical comparison was made
between the two controls to ensure no adverse effects were produced due to the addition of
brine.

Concurrent reference toxicant tests were conducted to evaluate the sensitivity of each batch of
organisms. Copper chloride was used as the reference toxicant for all species, except for
abalone for which zinc sulfate was used. The NOEC, LOEC, and LCsy/ECs, value for each
reference toxicant test is reported in the Quality Assurance section. The mean LCso/ECs, value
plus or minus two standard deviations is also reported for up to the last twenty tests performed
at Nautilus.
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Poseidon Water Chronic Salinity Tolerance Test Results
Interim Report - October 2014 through July 2015

RESULTS

In tests conducted to date, there were no statistically significant effects observed in any test
concentration of the Pacific topsmelt, giant kelp, purple urchin or sand dollar fertilization, or the
sand dollar larval development tests. The larval development endpoint for purple urchins and
abalone appear to be the most sensitive of this suite of tests to increased salinity, with the
abalone being more sensitive than purple urchins. These findings are similar to those reported
by Phillips et al. in 2012.

A summary of the statistical analysis results for all tests conducted to date is provided in Table
7. Detailed summaries of all test results are presented in Appendix A, and raw data and
statistical analysis worksheets are provided in Appendix B.
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Table 7. Summary of Statistical Results for all Chronic Salinity Tolerance Tests to Date (October 2014 through July 2015)

. . Test Start Measured Salinity at Test NOEC | LOEC | ECy5 o ECsq o
Species Endpoint Date Initiation (ppt) (ppt) (ppt) (opt) 95% CI (ppt) 95% ClI
34.3 (BC), 33.0 (LC), 35.0, 35.5, ) )
Abalone Development Rate | 12/10/14 36.0, 36.5. 37.0, 37.5, 38.0, 38.5 36.0 36.5 36.4 36.3-36.5 36.7 36.6 - 36.8
33.3 (BC), 33.2 (LC), 35.0, 35.5, } )
Abalone Development Rate | 05/20/15 36.0. 36.5, 37.0, 37.5, 38.0, 38.5 36.0 36.5 37.1 36.8-37.2 37.3 37.3-37.4
. 33.7 (BC), 33.3 (LC), 34.9, 35.5, )
Purple Urchin | Development Rate | 10/30/14 36.0, 36.5. 37.0, 37.5, 38.0, 38.5 36.5 37.0 38.1 37.8-38.2 | >385 N/A
. 33.4 (BC), 33.5 (LC), 34.9, 35.4,
Purple Urchin | Development Rate 7/22/15 35.0 36.4. 36.9, 37.4, 37.9. 38.5 36.9 37.4 377 | 375-379 | 381 | 38.0-38.3
33.7 (BC), 33.3 (LC), 34.9, 35.5,
Sand Dollar | Development Rate | 10/30/14 36.0. 36.5, 37.0, 37.5, 38.0, 38.5 385 | >38.5 | >38.5 N/A >38.5 N/A
33.4 (BC), 33.5 (LC), 34.9, 35.4,
Sand Dollar | Development Rate 7122/15 35.9 36.4 36.9, 37.4, 37.9, 38.5 385 | >38.5 | >38.5 N/A >38.5 N/A
. o 33.7 (BC), 33.3 (LC), 34.9, 35.5,
Purple Urchin | Fertilization Rate 10/30/14 36.0. 36.5, 37.0, 37.5, 38.0, 38.5 385 | >38.5 | >38.5 N/A >38.5 N/A
. e 33.4 (BC), 33.5 (LC), 34.9, 35.4,
Purple Urchin | Fertilization Rate 7122/15 35.9 36.4 36.9, 37.4, 37.9, 38.5 385 | >38.5 | >38.5 N/A >38.5 N/A
o 33.7 (BC), 33.3(LC), 34.9, 35.5,
Sand Dollar Fertilization Rate 10/30/14 36.0. 36.5, 37.0, 37.5, 38.0, 38.5 385 | >385 | >385 N/A > 38.5 N/A
o 33.4 (BC), 33.5 (LC), 34.9, 35.4,
Sand Dollar Fertilization Rate 7/22/15 35.9 36.4. 36.9, 37.4, 37.0. 38.5 385 | >38.5 | >38.5 N/A > 385 N/A
Germination 385 | >385 | >385 N/A > 38.5 N/A
osizns | 310100 3OS 350,555,
Growth Wy PP 9L 91, 905y D0 38.5 >38.5 | >38.5 N/A > 38.5 N/A
Pacific Survival 05/05/15 33.3 (BC), 33.3 (LC), 35.0, 35.5, 38.5 >38.5 | >385 N/A > 385 N/A
Topsmelt Growth 36.0, 36.5,37.0,37.5,380,385 | 385 |>385 |>385 N/A >38.5 N/A
ppt = parts per thousand
BC = Brine Control, LC = Lab Control (ambient seawater). The lab control (ambient seawater) was used for all statistical comparisons.
NOEC = No Observed Effect Level; the lowest level or concentration resulting in no observed effect
LOEC = Lowest Observed Effect Level; the lowest level or concentration resulting in an observed effect
ECys/ ECs = the concentration at which an adverse effect is observed in 25 or 50 percent of the organisms
95% CI = 95 percent confidence interval; lower and upper confidence limits
N/A = Not applicable; confidence limits cannot be calculated
Nautilus Environmental 7




Poseidon Water Chronic Salinity Tolerance Test Results
Draft Report - October 2014 through July 2015

QUALITY ASSURANCE

All laboratory and brine controls met the minimum test acceptability criteria. Variability among
replicates was within the appropriate limits for all tests as described in EPA 1995, and the ability
to detect a statistical difference was deemed appropriate. Minor deviations are noted on
datasheets and a glossary of qualifier codes is available in Appendix C.

Final salinity readings in most tests were within 0.2 ppt of the initial measurement with two
exceptions. The final salinity measured in the kelp test was 0.5 to 0.7 ppt higher than the initial
reading, likely due to some evaporation because this test is conducted under a specified light
intensity. Final readings in the topsmelt test were a maximum of 0.4 ppt higher than the initial
readings. Neither of these two tests resulted in any adverse effects to the test organisms in any
of the salinity concentrations tested.

Reference Toxicant Test

All reference toxicant tests included in this study met test acceptability criteria. Additionally, the
LCsq or ECgo values calculated for all endpoints were within two standard deviations of the
internal control chart means, indicating typical test organism sensitivity to copper (zinc for
abalone). Reference toxicant results are summarized in Table 8, and provided in full in
Appendix D.

Nautilus Environmental



Poseidon Water Chronic Salinity Tolerance Test Results
Draft Report - October 2014 through July 2015

Table 8. Summary of Reference Toxicant Statistical Results

Test Endpoint Test Start NOEC LOEC LC\:ISQI/EGCSO Mean LCso/ECso +
P Date (ug/L) (ug/L) 2 SD (ug/L)
(Ho/L)
12/10/14 18 32 40.8 56.7 £ 23.4
Abalone
Development
5/20/15 32 56 55.5 56.5+21.8
) 10/30/14 <2.5 25 6.16 8.97 £ 5.17
Purple Urchin
Development
7/22/15 <2.5 25 104 9.85+4.93
10/30/14 10 >10 14.0 20.8+10.5
Sand Dollar
Development
7122115 10 20 14.6 18.5+10.9
10/30/14 <10 10 19.0 40.8+ 245
Purple Urchin
Fertilization
7/22/15 <10 10 35.9 22.9+16.9
10/30/14 10 20 26.2 23.1+34.6
Sand Dollar
Fertilization
7122115 <10 10 16.8 241+ 24.7
Kelp
Germination 5/13/15 10 32 118 110 £+ 63.1
Growth 10 32 280 196 + 157
Pacific Topsmelt
Survival 5/5/15 37.5 75 62.7 83.1+ 385
Growth 37.5 >37.5 63.5 85.3+41.7

The reference toxicant for abalone is zinc sulfate; for all other species copper chloride was used. Values reported are in micrograms
per liter zinc or copper.

NOEC = No Observed Effect Level; the lowest level or concentration resulting in no observed effect

LOEC = Lowest Observed Effect Level; the lowest level or concentration resulting in an observed effect

LCso = Lethal concentration 50, concentration expected to cause mortality to 50 percent of test organisms.

Mean LCso+ 2 SD = Historical mean of LCsydata for previous tests conducted at Nautilus, plus or minus two standard deviations.

Nautilus Environmental
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Appendix Table A-1. Summary of Salinity Tolerance Chronic Test Results

Red Abalone (Haliotis rufescens) 48-hour Development

December 10, 2014 Test Date May 20, 2015 Test Date
Nominal Test Concentration
(ppt) Mean Percent Normal| Standard | Mean Percent Normal | Standard
Development Deviation Development Deviation
Lab Control (LC) 94.0 2.6 96.6 2.7
Brine Control (BC) 94.6 1.8 97.0 2.6
35.0 95.0 2.6 98.4 1.7
35.5 94.6 2.3 96.8 2.2
36.0 90.6 1.8 96.4 1.7
36.5 63.4 7.7 83.4 7.7
37.0 22.6 7.4 78.6 10
375 1.20 2.7 34.2 5.8
38.0 0.00 0.0 7.20 6.4
38.5 0.00 0.0 1.40 1.1
NOEC 36.0 36.0
LOEC 36.5 36.5
EC,s/ECs 36.4/36.7 37.1/37.3

The measured test concentrations were within 0.1 ppt of each nominal concentration at test initiation. All statistical endpoints (i.e., NOEC,
LOEC, EC,5/ECso) were calculated based on initial measured test concentrations.

Values in bold indicate a statistically significant decrease compared to the lab control using Dunnett's Multiple Comparison Test.

NOEC = No Observed Effect Concentration, or the level at which there is no adverse effect.

LOEC = Lowest Observed Effect Concentration, or the lowest concentration at which there is a statistically significant adverse effect.

EC,5/ECso = The calculated test concentration at which 25 or 50 percent of the test organisms are adversely affected.

Nautilus Environmental




Appendix Table A-2. Summary of Salinity Tolerance Chronic Test Results

Purple Urchin (Strongylocentrotus purpuratus) 72-hour Development

October 30, 2014 Test Date July 22, 2015 Test Date
Nominal Test Concentration
(ppt) Mean Percent Normal| Standard | Mean Percent Normal | Standard
Development Deviation Development Deviation
Lab Control (LC) 95.6 2.1 96.8 1.9
Brine Control (BC) 96.2 1.1 96.4 3.6
35.0 95.6 1.8 95.4 1.8
35.5 95.0 1.9 95.4 2.2
36.0 95.8 2.3 95.0 2.1
36.5 94.0 3.8 94.6 3.9
37.0 87.4 4.5 92.2 5.4
37.5 82.6 7.7 81.6 5.2
38.0 74.4 8.0 63.8 10
38.5 524 8.8 26.0 10
NOEC 36.5 36.9
LOEC 37.0 37.4
EC,s/ECs 38.1/>38.5 37.7/38.1

The measured test concentrations were within 0.1 ppt of each nominal concentration at test initiation. All statistical endpoints (i.e., NOEC,
LOEC, EC,5/ECso) were calculated based on initial measured test concentrations.

Values in bold indicate a statistically significant decrease compared to the lab control using Dunnett's Multiple Comparison Test.

NOEC = No Observed Effect Concentration, or the level at which there is no adverse effect.

LOEC = Lowest Observed Effect Concentration, or the lowest concentration at which there is a statistically significant adverse effect.

EC,5/ECso = The calculated test concentration at which 25 or 50 percent of the test organisms are adversely affected.

Nautilus Environmental




Appendix Table A-3. Summary of Salinity Tolerance Chronic Test Results

Sand Dollar (Dendraster excentricus) 72-hour Development

October 30, 2014 Test Date July 22, 2015 Test Date
Nominal Test Concentration
(ppt) Mean Percent Normal| Standard | Mean Percent Normal | Standard
Development Deviation Development Deviation
Lab Control (LC) 97.2 0.84 96.4 1.5
Brine Control (BC) 96.8 2.7 96.0 3.0
35.0 98.4 1.7 97.6 1.7
35.5 98.4 1.1 96.2 1.8
36.0 98.8 1.6 96.2 1.9
36.5 96.8 1.3 94.4 4.0
37.0 97.8 1.3 96.2 3.1
37.5 98.0 1.2 96.6 0.89
38.0 97.4 3.0 93.0 2.2
38.5 97.0 1.9 94.2 25
NOEC 38.5 38.5
LOEC >38.5 >38.5
EC,s/ECs >38.5/>38.5 >38.5/>38.5

The measured test concentrations were within 0.1 ppt of each nominal concentration at test initiation. All statistical endpoints (i.e., NOEC,
LOEC, EC,5/ECso) were calculated based on initial measured test concentrations.

Values in bold indicate a statistically significant decrease compared to the lab control using Dunnett's Multiple Comparison Test.

NOEC = No Observed Effect Concentration, or the level at which there is no adverse effect.

LOEC = Lowest Observed Effect Concentration, or the lowest concentration at which there is a statistically significant adverse effect.

EC,5/ECso = The calculated test concentration at which 25 or 50 percent of the test organisms are adversely affected.

Nautilus Environmental




Appendix Table A-4. Summary of Salinity Tolerance Chronic Test Results

Purple Urchin (Strongylocentrotus purpuratus) Fertilization

October 30, 2014 Test Date July 22, 2015 Test Date
Nominal Test Concentration
(ppt) Mean Percent Standard Mean Percent Standard
Fertilization Deviation Fertilization Deviation
Lab Control (LC) 80.8 6.8 93.6 2.4
Brine Control (BC) 83.6 3.6 93.4 3.1
35.0 86.8 6.3 94.6 3.2
35.5 82.8 4.3 93.4 2.1
36.0 83.2 2.5 95.2 2.8
36.5 84.8 6.3 96.4 1.5
37.0 84.2 4.1 94.0 2.1
37.5 82.2 4.0 95.6 1.5
38.0 82.2 2.5 92.4 2.5
38.5 81.6 3.8 91.8 4.0
NOEC 38.5 38.5
LOEC >38.5 >38.5
EC,s/ECs >38.5/>38.5 >38.5/>38.5

The measured test concentrations were within 0.1 ppt of each nominal concentration at test initiation. All statistical endpoints (i.e., NOEC,
LOEC, EC,5/ECso) were calculated based on initial measured test concentrations.

Values in bold indicate a statistically significant decrease compared to the lab control using Dunnett's Multiple Comparison Test.

NOEC = No Observed Effect Concentration, or the level at which there is no adverse effect.

LOEC = Lowest Observed Effect Concentration, or the lowest concentration at which there is a statistically significant adverse effect.

EC,5/ECso = The calculated test concentration at which 25 or 50 percent of the test organisms are adversely affected.
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Appendix Table A-5. Summary of Salinity Tolerance Chronic Test Results

Sand Dollar (Dendraster excentricus) Fertilization

October 30, 2014 Test Date July 22, 2015 Test Date
Nominal Test Concentration
(ppt) Mean Percent Standard Mean Percent Standard
Fertilization Deviation Fertilization Deviation
Lab Control (LC) 97.0 1.7 88.6 3.1
Brine Control (BC) 96.2 1.6 90.4 3.3
35.0 96.8 1.8 90.6 2.8
35.5 95.2 1.1 91.0 6.1
36.0 94.8 24 89.6 3.4
36.5 96.0 1.9 92.6 2.8
37.0 96.4 1.3 92.0 1.4
37.5 93.6 34 93.6 1.9
38.0 93.8 4.4 88.6 4.2
38.5 95.6 3.1 91.2 3.3
NOEC 38.5 38.5
LOEC >38.5 >38.5
EC,s/ECs >38.5/>38.5 >38.5/>38.5

The measured test concentrations were within 0.1 ppt of each nominal concentration at test initiation. All statistical endpoints (i.e., NOEC,
LOEC, EC,5/ECs,) were calculated based on initial measured test concentrations.

Values in bold indicate a statistically significant decrease compared to the lab control using Dunnett's Multiple Comparison Test.

NOEC = No Observed Effect Concentration, or the level at which there is no adverse effect.

LOEC = Lowest Observed Effect Concentration, or the lowest concentration at which there is a statistically significant adverse effect.

EC,5/ECso = The calculated test concentration at which 25 or 50 percent of the test organisms are adversely affected.
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Appendix Table A-6. Summary of Salinity Tolerance Chronic Test Results

Giant Kelp (Macrocystis pyrifera) 48-hour Germination and Growth

May 20, 2015 Test Date
Nominal Test Concentration
(ppt) Mean I_Derc_ent Staqde}rd Mean Growth (um) Star_mda}rd
Germination Deviation Deviation
Lab Control (LC) 89.4 4.2 14.6 0.3
Brine Control (BC) 92.2 3.3 14.4 1.1
35.0 92.4 2.8 15.3 1.5
35.5 91.2 3.8 15.3 1.5
36.0 91.0 5.6 15.9 0.68
36.5 94.2 2.8 16.0 0.61
37.0 90.4 21 16.0 0.95
375 91.8 1.9 16.4 0.52
38.0 93.8 3.3 15.8 0.53
38.5 92.6 5.4 15.3 1.1
NOEC 38.5 38.5
LOEC >38.5 >38.5
EC,s/ECs >38.5/>38.5 >38.5/>38.5

The measured test concentrations were within 0.1 ppt of each nominal concentration at test initiation. All statistical endpoints (i.e., NOEC, LOEC,

EC,5/ECsq) were calculated based on initial measured test concentrations.

Values in bold indicate a statistically significant decrease compared to the lab control using Dunnett's Multiple Comparison Test.

NOEC = No Observed Effect Concentration, or the level at which there is no adverse effect.

LOEC = Lowest Observed Effect Concentration, or the lowest concentration at which there is a statistically significant adverse effect.

EC,s/ECso = The calculated test concentration at which 25 or 50 percent of the test organisms are adversely affected.
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Appendix Table A-7. Summary of Salinity Tolerance Chronic Test Results

Pacific Topsmelt (Atherinops affinis) 7-day Survival and Growth

May 5, 2015 Test Date
Nominal Test Concentration
(pP1) Mean Percent Survival Star_1de.1rd Mean Growth (mg/org.) Star_1da_1rd
Deviation Deviation
Lab Control (LC) 88.0 18 1.16 0.14
Brine Control (BC) 96.0 8.9 1.08 0.10
35.0 100 0.0 1.04 0.05
35.5 100 0.0 1.11 0.05
36.0 96.0 8.9 1.14 0.21
36.5 100 0.0 1.20 0.23
37.0 92.0 18 0.90 0.14
375 92.0 11 1.08 0.12
38.0 96.0 8.9 1.10 0.15
38.5 92.0 11.0 1.07 0.13
NOEC 38.5 38.5
LOEC >38.5 >38.5
EC,s/ECs >38.5/>38.5 >38.5/>38.5

The measured test concentrations were within 0.1 ppt of each nominal concentration at test initiation. All statistical endpoints (i.e., NOEC, LOEC,
EC,5/ECsq) were calculated based on initial measured test concentrations.

Values in bold indicate a statistically significant decrease compared to the lab control using Dunnett's Multiple Comparison Test.

NOEC = No Observed Effect Concentration, or the level at which there is no adverse effect.

LOEC = Lowest Observed Effect Concentration, or the lowest concentration at which there is a statistically significant adverse effect.

EC,s/ECso = The calculated test concentration at which 25 or 50 percent of the test organisms are adversely affected.
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APPENDIX B

Chronic Test Data
Raw Data and Statistical Analyses



Red Abalone
48-hour Larval Development

Test Date: December 10, 2014



CETIS Summary Report Report Date: 07 Aug-15 11:15 (p 1 of 1)
Test Code: 1412-5285 | 17-5757-1101

Red Abalone Larval Development Test Nautilus Environmental (CA)
Batch ID: 14-4277-1885 Test Type: Development Analyst:

Start Date: 10 Dec-14 15:30 Protocol: EPA/600/R-95/136 (1995) Diluent: Natural Seawater

Ending Date: 12 Dec-14 17:00 Species: Haliotis rufescens Brine: Not Applicable

Duration: 50h Source:  American Abalone Age:

B By S B . .

Sample ID:  05-4416-6489 Code: " T Nioihs ls P e Client:  Poseidon

Sample Date: 10 Dec-14 Material:  Brined seawater Project:

Receive Date: 10 Dec-14 Source: Poseidon

Sample Age: 16h Station:

Batch Note:  Linear interpolation is reported for consistency among statistical point estimate methods over all tests conducted. Linear

regression also analyzed for comparison.

Comparison Summary

Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method
00-3414-5689 Development Rate 36 36.5 36.25 5.83% Dunnett Multiple Comparison Test
Point Estimate Summary
Analysis ID  Endpoint Level ppt 95% LCL 95% UCL TU Method
15-5698-7246 Development Rate EC25 36.42 36.36 36.48 Linear Regression (MLE)
EC50 36.69 36.64 36.73
02-9593-9815 Development Rate EC25 36.36 36.26 36.51 Linear Interpolation (ICPIN)
' EC50  36.7 36.62 36.78 v
Test Acceptability
Analysis ID Endpoint Attribute Test Stat TAC Limits Overlap Decision
00-3414-5689 Development Rate Control Resp 0.94 0.8 - NL Yes Passes Acceptability Criteria
02-9593-9815 Development Rate Control Resp 0.94 0.8-NL Yes Passes Acceptability Criteria
15-5698-7246 Development Rate Control Resp 0.94 0.8 - NL Yes Passes Acceptability Criteria
00-3414-5689 Development Rate PMSD 0.05833 NL-0.2 No Passes Acceptability Criteria
Development Rate Summary
C-ppt Control Type  Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% %Effect
0 Brine Control 5 0.946 0.9234 0.9686 0.92 0.97 0.008124 0.01817 1.92% 0.0%
0 Lab Control 5 0.94 0.9071 0.9729 0.91 0.98 0.01183  0.02646 2.82% 0.63%
35 5 0.95 0.9183 0.9817 0.91 0.98 0.0114 0.0255 2.68% -0.42%
35.5 5 0.946 0.9174 0.9746 0.91 0.97 0.0103 0.02302  2.43% 0.0%
36 5 0.906 0.8834 0.9286 0.88 0.93 0.008124 0.01817 2.01% 4.23%
36.5 5 0.634 0.5388 0.7292 0.57 0.75 0.03429 0.07668 12.09%  32.98%
37 5 0.226 0.1345 0.3175 0.16 0.32 0.03295 0.07369 3261% 76.11%
37.5 5 0.012 0 0.04532 0 0.06 0.012 0.02683 223.6%  98.73%
38 5 0 0 0 0 0 0 0 100.0%
38.5 5 0 0 0 0 0 0 0 100.0%
Development Rate Detail
C-ppt Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Brine Control 0.97 0.92 0.95 0.95 0.94
0 Lab Control 0.98 0.93 0.95 0.93 0.91
35 0.91 0.95 0.98 0.96 0.95
35.5 0.97 0.96 0.94 0.95 0.91
36 0.88 0.93 0.91 0.91 0.9
36.5 0.67 0.57 0.61 0.57 0.75
37 0.16 0.19 0.32 0.17 0.29
37.5 0.06 0 0 0 0
38 0 0 0 0 0
38.5 0 0 0 0 0
000-089-170-2 CETIS™ v1.8.7.20 Analyst: '»h‘é” oA ‘31\\6




CETIS Analytical Report

Report Date: 30 Jun-1513:57 (p 1 of 2)
Test Code: 1412-S285 | 17-5757-1101

Red Abalone Larval Development Test

Nautilus Environmental (CA)

Analysis ID:  00-3414-5689 Endpoint: Development Rate CETIS Version: CETISv1.8.7

Analyzed: 30 Jun-15 13:56 Analysis: Parametric-Control vs Treatments Official Results: Yes

Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA C>T NA NA 5.83% 36 36.5 36.25

Dunnett Multiple Comparison Test

Control vs C-ppt Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)

Lab Control 35 -0.5021 2.407 0.104 8 0.9522 CDF Non-Significant Effect
35.5 -0.2519  2.407 0.104 8 0.9145 CDF Non-Significant Effect
36 1.594 2.407 0.104 8 0.2140 CDF Non-Significant Effect
36.5* 9.393 2.407 0.104 8 <0.0001 CDF Significant Effect
37 19.36 2.407 0.104 8 <0.0001 CDF Significant Effect
37.5* 28.65 2.407 0.104 8 <0.0001 CDF Significant Effect

ANOVA Table

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

Between 7.50991 1.251652 6 267.3 <0.0001  Significant Effect

Error 0.1311219 0.004682924 28

Total 7.641032 34

Distributional Tests

Attribute Test Test Stat Critical  P-Value Decision(a:1%)
Variances Bartlett Equality of Variance 5.01 16.81 0.5425 Equal Variances
Distribution Shapiro-Wilk W Normality 0.9331 0.9146 0.0346 Normal Distribution

Development Rate Summary

C-ppt Control Type  Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
0 Lab Control 5 0.94 0.9071 0.9729 0.93 0.91 0.98 0.01183  2.82% 0.0%
35 5 0.95 0.9183 0.9817 0.95 0.91 0.98 0.0114 2.68% -1.06%
35.5 5 0.946 0.9174 0.9746 0.95 0.91 0.97 0.0103 2.43% -0.64%
36 5 0.906 0.8834 0.9286 0.91 0.88 0.93 0.008124 2.01% 3.62%
36.5 5 0.634 0.5388 0.7292 0.61 0.57 0.75 0.03429 12.09% 32.55%
37 5 0.226 0.1345 0.3175 0.19 0.16 0.32 0.03295 32.61% 75.96%
37.5 5 0.012 0 0.04532 0 0 0.06 0.012 223.6% 98.72%
38 5 0 0 0 0 0 0 0 100.0%
38.5 5 0 0 0 0 o] 0 ° 100.0%
Angular (Corrected) Transformed Summary

C-ppt Control Type  Count Mean 95% LCL 95% UCL Median  Min Max Std Err CV% %Effect

0 Lab Control 5 1329 1252 1407 1303  1.266 1429 002788 4.69%  0.0%

35 5 1351 1278 1424 1345 1266 1429 002615 4.33%  -1.64%

35.5 5 1.34 1279 1402 1345 1266  1.397 002219 37%  -0.82%

36 5 1.26 1222 1299 1266 1217 1303 001395 248%  5.19%

36.5 5 09227 08217 1024 08963  0.8556  1.047 00364  882%  30.58%

37 5 0.4915  0.3831 05999 0451 04115  0.6013  0.03903 17.76%  63.03%

375 5 0.08951 -0.02013 0.1991 005002 0.05002 0.2475  0.03949 98.65% 93.27%

38 5 0.05002  0.05001 0.05003 0.05002 0.05002  0.05002 O 0.0%  96.24%

38.5 5 0.05002 0.05001 0.05003 0.05002  0.05002  0.05002 O 0.0%  96.24%
000-089-187-5 CETIS™ v1.8.7.20 Analyst:__ AC aance o700



CETIS Analytical Report

Report Date:

Test Code:

30 Jun-15 13:57 (p 2 of 2)
1412-5285 | 17-5757-1101

Red Abalone Larval Development Test

Nautilus Environmental (CA)

Analysis ID:  00-3414-5689 Endpoint: Development Rate CETIS Version: CETISv1.8.7
Analyzed: 30 Jun-15 13:56 Analysis: Parametric-Control vs Treatments Official Results: Yes
Graphics
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CETIS Analytical Report Report Date: 30 Jun-15 13:57 (p 1 of 2)

Test Code: 1412-58285| 17-5757-1101

Red Abalone Larval Development Test Nautilus Environmental (CA)
Analysis ID:  15-5698-7246 Endpoint: Development Rate CETIS Version: CETISv1.8.7
Analyzed: 30 Jun-15 13:56 Analysis: Linear Regression (MLE) Official Results: Yes
Linear Regression Options
Model Function Threshold Option  Threshold Optimized Pooled Het Corr Weighted
Log-Normal [NED=A+B*log(X)] Control Threshold 0.06 Yes No Yes Yes
Regression Summary
Iters LL AlCc BIC Mu Sigma Adj R2 F Stat Critical P-Value Decision{a:5%)
7 -1104 2215 2220 1.565 0.004658 0.9807 -0.3747  2.364 1.0000 Non-Significant Lack of Fit
Point Estimates
Level ppt 95% LCL 95% UCL
EC25 36.42 36.36 36.48
EC50 36.69 36.64 36.73
Regression Parameters
Parameter Estimate Std Error 95% LCL 95% UCL t Stat P-Value Decision(a:5%)
Threshold 0.06502 0.006813 0.04127 0.06877 8.076 <0.0001  Significant Parameter
Slope 214.7 11.12 192.2 2371 19.3 <0.0001  Significant Parameter
Intercept -335.9 17.41 -371 -300.7 -19.29 <0.0001  Significant Parameter
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision{a:5%)
Model 3144.959 3144.959 1 2237 <0.0001  Significant
Lack of Fit -3.93311 -0.65552 6 -0.3747  1.0000 Non-Significant
Pure Error 62.98253 1.749515 36
Residual 59.04942 1.405939 42
Residual Analysis
Attribute Method Test Stat Critical  P-Value Decision(a:5%)
Goodness-of-Fit Pearson Chi-Sq GOF 59.05 58.12 0.0422 Significant Heterogenity

Likelihood Ratio GOF 63.56 58.12 0.0174 Significant Heterogenity
Variances Mod Levene Equality of Variance 1.323 2.305 0.2746 Equal Variances
Distribution Shapiro-Wilk W Normality 0.9177 0.9498 0.0035 Non-normal Distribution

Anderson-Darling A2 Normality 1.152 2.492 0.0052 Non-normal Distribution
Development Rate Summary Calculated Variate(A/B)
C-ppt Control Type Count Mean Min Max Std Err Std Dev CV% %Effect A B
0 Lab Control 5 0.94 0.91 0.98 0.01183  0.02646 2.82% 0.0% 470 500
35 5 0.95 0.91 0.98 0.0114 0.0255 2.68% -1.06% 475 500
35.5 5 0.946 0.91 0.97 0.0103 0.02302 2.43% -0.64% 473 500
36 5 0.906 0.88 0.93 0.008124 0.01817 2.01% 3.62% 453 500
36.5 5 0.634 0.57 0.75 0.03429 0.07668 12.09%  32.55% 317 500
37 5 0.226 0.16 0.32 0.03295 0.07369 32.61%  75.96% 113 500
37.5 5 0.012 0 0.06 0.012 0.02683 223.6% 98.72% 6 500
38 5 0 0 0 0 0 100.0% O 500
38.5 5 0 0 0 0 0 100.0% O 500

i ‘ N
000-089-187-5 CETIS™ v1.8.7.20 Analyst: A QTR bl2olo




CETIS Analytical Report Report Date:

Test Code:

30 Jun-15 13:57 (p 2 of 2)
1412-S285 | 17-5757-1101

Red Abalone Larval Development Test

Nautilus Environmental (CA)

Weighted Residual

Analysis ID:  15-5698-7246 Endpoint: Development Rate CETIS Version: CETISv1.8.7
Analyzed: 30 Jun-15 13:56 Analysis: Linear Regression (MLE) Official Results: Yes
Graphics Log-Normal [NED=A+B*log(X)]
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CETIS Analytical Report

Report Date: 07 Aug-15 11:14 (p 1 of 1)
Test Code: 1412-S285 | 17-5757-1101

Red Abalone Larval Development Test

Nautilus Environmental (CA)

Analysis ID:  02-9593-9815

Analyzed: 07 Aug-1511:13

Endpoint:
Analysis:

Development Rate

Linear Interpolation (ICPIN)

CETIS Version: CETISv1.8.7
Official Results: Yes

Batch Note:  Linear interpolation is reported for consistency among statistical point estimate methods over all tests conducted. Linear
regression also analyzed for comparison.

Linear Interpolation Options

X Transform Y Transform Seed Resamples Exp 95% CL  Method
Linear Linear 1835851 1000 Yes Two-Point Interpolation
Point Estimates
Level ppt 95% LCL 95% UCL
EC25 36.36 36.26 36.51
EC50 36.7 36.62 36.78
Development Rate Summary Calculated Variate(A/B)
C-ppt Control Type Count Mean Min Max Std Err Std Dev CV% %Effect A B
0 Lab Control 5 0.94 0.91 0.98 0.01183  0.02646 2.82% 0.0% 470 500
35 5 0.95 0.91 0.98 0.0114 0.0255 2.68% -1.06% 475 500
35.5 5 0.946 0.91 0.97 0.0103 0.02302 2.43% -0.64% 473 500
36 5 0.906 0.88 0.93 0.008124 0.01817 2.01% 3.62% 453 500
36.5 5 0.634 0.57 0.75 0.03429 0.07668 12.09%  32.55% 317 500
37 5 0.226 0.16 0.32 0.03295 0.07369 32.61%  75.96% 113 500
37.5 5 0.012 0 0.06 0.012 0.02683 223.6% 98.72% 6 500
38 5 0 0 0 0 0 100.0% O 500
38.5 5 0 0 0 0 0 1000% O 500
Development Rate Detail
C-ppt Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Lab Control 0.98 0.93 0.95 0.93 0.91
35 0.91 0.95 0.98 0.96 0.95
35.5 0.97 0.96 0.94 0.95 0.91
36 0.88 0.93 0.91 0.91 0.9
36.5 0.67 0.57 0.61 0.57 0.75
37 0.16 0.19 0.32 0.17 0.29
37.5 0.06 0 0 0 0
38 0 0 0 0 0
38.5 0 0 0 0 0
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CETIS Test Data Worksheet

Report Date: 09 Dec-14 16:04 (p 1 of 2)
Test Code: ‘ull{gégé 17-5757-1101/1412-S

Red Abalone Larval Development Test

Nautilus Environmental (CA) |

Start Date: 10 Dec-14 Species: Haliotis rufescens Sample Code:  14-
End Date: 12 Dec-14 Protocol: EPA/600/R-95/136 (1995) Sample Source: Poseidon
Sample Date: 10 Dec-14 Material: Brined seawater Sample Station:
C-ppt Code| Rep | Pos | # Counted | # Normal Notes
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CETIS Test Data Worksheet Report Date: 09 Dec-14 16:04 (p 2 of 2)
Test Code: 17-5757-1101/1412-S
C-ppt Code| Rep | Pos | # Counted | # Normal Notes
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CETIS Test Data Worksheet

Report Date: 09 Dec-14 16:04 (p 1 of 2)
Test Code: HHZ:Szgg 17-5757-1101/1412-S

Red Abalone Larval Development Test Nautilus Environmental (CA)
Start Date: 10 Dec-14 Species: Haliotis rufescens Sample Code: 14-
End Date: 12 Dec-14 Protocol: EPA/600/R-95/136 (1995) Sample Source: Poseidon
Sample Date: 10 Dec-14 Material: Brined seawater Sample Station:
C-ppt Code| Rep | Pos | # Counted | # Normal Notes
o |BC |1 M| oy | G7 | Ay
0 BC 2 66
0 BC 3 35
0 BC 4 73
0 BC 5 42
0 Lc| 1 | s8 [0¢) W) | AC 1214
0 LC 2 67
0 LC 3 37
0 LC 4 56
0 LC 5 51
3 V1o DS | AC )y
35 2 38
35 3 76
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35 5 40
355 BEANEE Aciefii)y
35.5 2 | 63 o
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35.5 4 80
35.5 5 55
: T qq G0 | At
36 2 | 53 i ’ o
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365 2% | 4 4 o D/e/ Gove cllilyp debers  present
36.5 3 | 62 ) !
36.5 4 65
36.5 5 50
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37 2 | w8 by (%A G VNS b ok tellulee Jifpns
37 3 36
37 4 77
37 5 41 P
375 HEIRTE - vy /iy Ve WL dovdepunddt
37.5 2 | 79 v !
375 3 78
375 4 64
37.5 5 | 74
38 18 [ [pd | O g v/ Ko T Ledtle /e Lot opunts
38 2 | 33 v '
38 3 72
38 4 75
38 5 31
38.5 132 | by O Lo
38.5 2 45
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CETIS Test Data Worksheet Report Date: 09 Dec-14 16:04 (p 2 of 2)
Test Code: 17-5757-1101/1412-S
C-ppt Code| Rep | Pos | # Counted | # Normal Notes 1
38.5 3 60
38.5 47
38.5 46
& SN =
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Marine Chronic Bioassay Water Quality Measurements

Client/Project: Poseidon/Salinity Tolerance Study Test Species: H. rufescens
Sample ID: Brine (frozen seawater) Start Date/Time: 12/10/2014 %20
TestNo.._ |4 p~Sa%< End Date/Time: 12/12/2014 | 7co
Concentration Salinity Temperature Dissolved Oxygen pH
(ppt) (ppt) O (mg/L) (pH units)
0 24 48 0 24 48 0 24 48 0 24 48
Lab Control 320 |B»o |30 |is.o | (5L RS gfw’g e 14 |08 |37 |1
Brine Control |34 3 (345 |H.L |[iSe | 155 | 52|20 (%0 | 79 |Bow |2 9%|490
35.& 35,0350 [3A (B2 | 150 |18 |80 |86 | T+ |Bo3 | Tay |2
35.5 355|258 % |52 [ 150 |15e |[£.0 | 39 |7y |2 o4 | Lyx|qbht
36. & 3. O [y w2 [15] |52 |80 | T [3% |2.03|75% |9~
36.5 20, 93¢ %6 vy | HA[I5C (8.0 | DO 1y 808 399 |19
370 270 |31o [P | E g A [ EA | 80 | 1o | 79 903 |5 00|19
37.5 375 13% 0 |26 | Sie| )50 | V0 | 8.0 [Fo |14 |02 (799 | 1995
38.c 580 (230 [P 15 e |50 | B8.0 %o [T | 2.0 299|789
Tl Lo H (9] & ~ - ] & -
38.5 A& Ry L %—‘6@% Hells | e | BV FO | T |82 |99 (799
2o
0 24 48
Technician Initials: WQ Readings: A2 | N Ak
Dilutions made by:[vce [pe | — —

Comments:

QC Check:
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0 hrs: H‘ A §>€/§a NS e AT UKl e mmealorte Sollinch,
~—d

24 hrs:

48 hrs:

7

}@YC? eiﬁf{c{ él{; Final Review: & j.z2-/5—

Nautilus Environmental. 4340 Vandever Avenue. San Diego, CA $2120.




Marine Chronic Bioassay

Brine Dilution Worksheet

Project: Poseidon Analyst: PA
Sample ID: frozen seawater Test Date: 12/10/2014 |20
Test No: M | 1”39‘\% [i\ Test Type: Abalone Development
Salinity of Seawater 32.9 ac g PO
. Slpofrc [OTHERE mad e
Salinity of Brine 91.2 Date of Brine used: /2 10 \i/2 <yt s ol zz/g/r o)
y :
Test Dilution Volume 400 Alkalinity of Brine Control: E | Z. mg/L as CaCO3
TS = target salinity
SE = salinity of effluent
SB = salinity of brine
Target Salinity| Concentration Seawater S_alnfuty . Brine D"u_te
¢ %, seawater Volume Adjusiment Volume fo:
PP (mi) Factor (ml) (ml)
34.0 100.0 250 NA NA 400
35.0 96.4 385.6 0.04 14.4 400
35.5 95.5 382.2 0.05 17.8 400
36.0 94.7 378.7 0.06 21.3 400
36.5 93.8 375.3 0.07 24.7 400
37.0 93.0 371.9 0.08 28.1 400
37.5 92.1 368.4 0.09 31.6 400
38.0 91.3 365.0 0.10 35.0 400
38.5 90.4 361.6 0.1 38.4 400
DI Volume
| Brine Control (<) b2 "5 ova | 384 | 400 l
7 7 AR
(-(38 wl C’jibl.}
Total Brine Volume Required (ml):| 76.8 |
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L
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Marine Chronic Bioassay

Client:

Sample ID:

Test No.:

Animal Source/Date Received:

Pretd o, S li rty S"Wt&

Bne, (Fswn Scovater

Y19 -< 55

American Abalone 12/09/14

Abalone Embryo-Larval Development

Test Species: Haliotis rufescens

Start Date/Time: 12/10/2014

End Date/Time: 12/12/2014 []

{530

e

Number of abalone and condition upon receipt/holding:

Males:

Females:

Time of test Initiation:

b[i / (f’ ('i{?tfj Lo sifg ¢ ;-: foe

/ P 00
4 oot/ L‘dﬂ%{’g ﬁw\

Males Females:
Tris & peroxide addition time oo 36
Spawn time 1 ;@ ‘ﬁ )]
Number of spawners é”'”g 5
Condition of spawn (light, moderate, heavy) Uw Uiy i c@;&e%e
Fertilization time 4347

Embryo counis (per 0.5 mi)
1 12|
2 =)
3 WS
Mean \22.%

V5 %0

Technician Initials: \S’{f

Comments:

QC Check:

Nautilus Environmental. 4340 Vandever Avenue.

48 hr. QC CZ 7 Q/;.i

e e

San Diego, CA 92120.

Final Review: @ R AU

-



Red Abalone
48-hour Larval Development

Test Date: May 20, 2015



CETIS Summary Report

Report Date: 23 Jun-1510:01 (p 1 of 1)
Test Code: 1505-S270 | 17-5102-4942

Red Abalone Larval Development Test

Nautilus Environmental (CA)

Batch ID: 10-1456-6728 Test Type: Development Analyst:
Start Date: 20 May-15 14:15 Protocol: EPA/600/R-85/136 (1995) Diluent: Natural Seawater
Ending Date: 22 May-15 15:55 Species:  Haliotis rufescens Brine: Frozen Seawater
Duration: 50h Source:  American Abalone Age:
Sample ID:  02-8083-6653 Code: (@t8BB3A2D-Naudhlue Brnng Client: Poseidon
Sample Date: 20 May-15 Material: ~ Natural Seawater Project:
Receive Date: 20 May-15 Source: Poseidon
Sample Age: 14h Station: Nautilus Brine
Comparison Summary
Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method
00-3926-0772 Development Rate 36 36.5 36.25 6.17% Dunnett Multiple Comparison Test
Point Estimate Summary
Analysis ID Endpoint Level ppt 95% LCL 95% UCL TU Method
13-6034-8183 Development Rate EC25 37.06 36.8 37.15 Linear Interpolation (ICPIN)

EC50 37.34 37.26 37.39
Test Acceptability
Analysis ID Endpoint Attribute Test Stat TAC Limits Overlap Decision
00-3926-0772 Development Rate Control Resp 0.966 0.8 - NL Yes Passes Acceptability Criteria
13-6034-8183 Development Rate Control Resp 0.97 0.8-NL Yes Passes Acceptability Criteria
00-3926-0772 Development Rate PMSD 0.06168 NL-0.2 No Passes Acceptability Criteria
Development Rate Summary
C-ppt Control Type  Count Mean 95% LCL.  95% UCL WMin Max Std Err Std Dev  CV% %Effect
0 Brine Control 5 0.97 0.9371 1 0.93 1 0.01183 0.02646 2.73% 0.0%
0 Lab Control 5 0.966 0.9325 0.9995 0.94 1 0.01208 0.02702 2.8% 0.41%
35 5 0.984 0.9632 1 0.96 1 0.007483 0.01673 1.7% -1.44%
35.5 5 0.968 0.9411 0.9949 0.94 0.99 0.009695 0.02168 2.24% 0.21%
36 5 0.964 0.9432 0.9848 0.94 0.98 0.007483 0.01673 1.74% 0.62%
36.5 5 0.834 0.7384 0.9296 0.71 0.9 0.03444 0.07701 9.23% 14.02%
37 5 0.786 0.6577 0.9143 0.66 0.94 0.04622 0.1033 13.15% 18.97%
37.5 5 0.342 0.2699 0.4141 0.25 04 0.02596 0.05805 16.97%  64.74%
38 5 0.072 0 0.1512 0.01 0.16 0.02853  0.0638 88.61%  92.58%
38.5 5 0.014 0 0.02816 0 0.03 0.005099 0.0114 81.44%  98.56%
Development Rate Detail
C-ppt Control Type  Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Brine Control 0.96 0.98 1 0.93 0.98
0 Lab Control 0.95 1 0.94 0.95 0.99
35 ‘ 1 0.96 0.98 1 0.98
355 0.94 0.98 0.98 0.99 0.95
36 0.98 0.96 0.94 0.96 0.98
36.5 0.71 0.87 0.88 0.81 0.9
37 0.82 0.66 0.76 0.75 0.94
375 0.38 0.25 0.35 0.4 0.33
38 0.1 0.01 0.16 0.08 0.01
38.5 0.03 0 0.01 0.02 0.01

@ MNouk\ug Bine - Qevee olzolie

000-089-180-4

CETIS™ v1.8.7.20
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CETIS Analytical Report

Report Date: 23 Jun-1510:00 (p 1 of 2)
Test Code: 1505-S270 | 17-5102-4942

Red Abalone Larval Development Test

Nautilus Environmental (CA)

Analysis ID:  00-3926-0772 Endpoint: Development Rate CETIS Version: CETISv1.8.7

Analyzed: 22 Jun-15 16:38 Analysis: Parametric-Control vs Treatments Official Results: Yes

Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA C>T NA NA 6.17% 36 36.5 36.25

Dunnett Multiple Comparison Test

Control vs C-ppt Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)
Lab Control 35 -0.925 2.478 0.141 8 0.9903 CDF Non-Significant Effect
35.5 0.029 2.478 0.141 8 0.8820 CDF Non-Significant Effect
36 0.2994 2478 0.141 8 0.8036 CDF Non-Significant Effect
36.5* 4.267 2.478 0.141 8 0.0005 CDF Significant Effect
37* 5.248 2.478 0.141 8 <0.0001 CDF Significant Effect
37.5* 13.65 2.478 0.141 8 <0.0001 CDF Significant Effect
38* 20.31 2478 0.141 8 <0.0001 CDF Significant Effect
38.5* 22.6 2.478 0.141 8 <0.0001 CDF Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 11.03475 1.379343 8 170 <0.0001  Significant Effect
Error 0.2921088 0.008114133 36
Total 11.32686 44

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Bartlett Equality of Variance 10.49 20.09 0.2325 Equal Variances
Distribution Shapiro-Wilk W Normality 0.9729 0.9308 0.3681 Normal Distribution

Development Rate Summary

C-ppt Control Type  Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
0 Lab Control 5 0.966 0.9325 0.9995 0.95 0.94 1 0.01208 2.8% 0.0%
35 5 0.984 0.9632 1 0.98 0.96 1 0.007483 1.7% -1.86%
35.5 5 0.968 0.9411 0.9949 0.98 0.94 0.99 0.009695 2.24% -0.21%
36 5 0.964 0.9432 0.9848 0.96 0.94 0.98 0.007484 1.74% 0.21%
36.5 5 0.834 0.7384 0.9296 0.87 0.71 0.9 0.03444  9.23% 13.66%
37 5 0.786 0.6577 0.9143 0.76 0.66 0.94 0.04622 13.15% 18.63%
37.5 5 0.342 0.2699 0.4141 0.35 0.25 0.4 0.02596 16.97% 64.6%
38 5 0.072 0 0.1512 0.08 0.01 0.16 0.02853 88.61% 92.55%
38.5 5 0.014 0 0.02816  0.01 0 0.03 0.005099 81.44%  98.55%
Angular (Corrected) Transformed Summary
C-ppt Control Type  Count Mean 95% LCL 95% UCL Median  Min Max Std Err CV% %Effect
0 Lab Control 5 1.401 1.291 1.511 1.345 1.323 1.521 0.03965 6.33% 0.0%
35 5 1.454 1.372 1.535 1.429 1.369 1.521 0.02944  4.53%  -3.76%
35.5 5 1.399 1,322 1.477 1.429 1.323 1.471 0.02787 4.45%  0.12%
36 5 1.384 1.328 1.44 1.369 1.323 1.429 0.02017 3.26%  1.22%
36.5 5 1.158 1.035 1,281 1.202 1.002 1.249 0.04442 858%  17.35%
37 5 1.102 0.9282 1.276 1.059 0.9483 1.323 0.06262 12.71% 21.34%
37.5 5 0.6235 0.5459 0.7011 0.6331 0.5236 0.6847 0.02794 10.02% 55.5%
38 5 0.2441 0.07145 0.4167 0.2868 0.1002 0.4115 0.06217 56.96%  82.58%
38.5 5 0.1133 0.05482 0.1717 0.1002 0.05002 0.1741 0.02105 41.55% 91.92%
000-089-170-2 CETIS™ v1.8.7.20 Analyst: ]4)(;, QA:%'é/ UG




CETIS Analytical Report Report Date: 23 Jun-15 10:01 (p 2 of 2)

Test Code: 1505-S270 | 17-5102-4942
Red Abalone Larval Development Test Nautilus Environmental (CA)
Analysis ID:  00-3926-0772 Endpoint: Development Rate CETIS Version: CETISv1.8.7
Analyzed: 22 Jun-15 16:38 Analysis: Parametric-Control vs Treatments Official Results: Yes
Graphics
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CETIS Analytical Report Report Date: 23 Jun-1510:01 (p 1 of 1)
Test Code: 1505-S270 | 17-5102-4942
Red Abalone Larval Development Test Nautilus Environmental (CA)
Analysis ID:  13-6034-8183 Endpoint: Development Rate CETIS Version: CETISv1.8.7
Analyzed: 23 Jun-15 10:00 Analysis: Linear Interpolation (ICPIN) Official Results: Yes
Linear Interpolation Options
X Transform Y Transform Seed Resamples Exp 95% CL  Method
Linear Linear 742320 1000 Yes Two-Point Interpolation
Point Estimates
Level ppt 95% LCL 95% UCL
EC25 37.06 36.8 37.15
EC50 37.34 37.26 37.39
Development Rate Summary Calculated Variate(A/B)
C-ppt Control Type Count Mean Min Max Std Err Std Dev  CV% %Effect A B
0 Brine Control 5 0.97 0.93 1 0.01183 0.02646 2.73% 0.0% 485 500
35 5 0.984 0.96 1 0.007483 0.01673 1.7% -1.44% 492 500
35.5 5 0.968 0.94 0.99 0.009695 0.02168 2.24% 0.21% 484 500
36 5 0.964 0.94 0.98 0.007484 0.01673 1.74% 0.62% 482 500
36.5 5 0.834 0.71 0.9 0.03444  0.07701 9.23% 14.02% 417 500
37 5 0.786 0.66 0.94 0.04622 0.1033 13.15%  18.97% 393 500
37.5 5 0.342 0.25 0.4 0.02586 0.05805 16.97% 64.74% 171 500
38 5 0.072 0.01 0.16 0.02853  0.0638 88.61%  92.58% 36 500
38.5 5 0.014 0 0.03 0.005099 0.0114 81.44%  9856% 7 500
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CETIS Test Data Worksheet

Report Date: 22 Jun-1516:29 (p 1 of 2)
Test Code: 17-5102-4942/1505-S270

Red Abalone Larval Development Test

Nautilus Environmental (CA)

Start Date: 20 May-15 14:15 Species: Haliotis rufescens
End Date: 22 May-15 15:55 Protocol: EPA/600/R-95/136 (1995)
Sample Date: 20 May-15 Material: Natural Seawater

Sample Code: 10BD3A2D
Sample Source: Poseidon
Sample Station: Nautilus Brine

C-ppt Code| Rep | Pos | # Counted | # Normal

Notes
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CETIS Test Data Worksheet Report Date: 22 Jun-15 16:29 (p 2 of 2)
Test Code: 17-5102-4942/1505-S270
C-ppt Code| Rep | Pos | #Counted | # Normal Notes
B OO B
79 100 AL,
“] 100 | 48

000-089-170-2

CETIS™ v1.8.7.20

Analyst: CH

QA: 3’5!7}}'3’



CETIS Test Data Worksheet

Report Date: 19 May-15 15:21 (p 1 of 2)
Test Code: {5 -ag)’gj']()‘l 7-5102-4942/685E852E

Red Abalone Larval Development Test

Nautilus Environmental (CA)

Start Date: 20 May-15 Species: Haliotis rufescens Sample Code:  10BD3A2D
End Date: 22 May-15 Protocol: EPA/600/R-95/136 (1995) Sample Source: Poseidon
Sample Date: 20 May-15 Material: Natural Seawater Sample Station: Nautilus Brine
C-ppt Code| Rep | Pos | # Counted | #Normal Notes
| 0 BC | 1 | 31
0 BC | 2 | 59
0 BC 3 34
0 BC 4 46
0 BC | 5 | 80
0 Lc | 1 |79
0 LC 2 64
i 0 Ic| s |7
0 | LC| 4 | 55
0 Lc | 5 | 75
35 1] 40
35 2 | 35
35 3 | 65
35 4 | 38
35 5 | 70
35.5 1 | 58 |
35.5 2 | 37
""" 35.5 3 | 43
35.5 4 | 47
T 355 5 | 44
36 1 | 60
36 2 | 61
36 3 | 42
36 4 | 77
36 5 | 74
| 365 1 | 48
) 365 2 | 49
B 36.5 3 | 69
36.5 4 | 67
36.5 5 | 51
37 1| #
37 2 | e8
Y 3 | 57
37 4 | 76
a7 5 | 32
37.5 1 | 63
| ars 2 | 73
I ars 3 | 54
B 375 4 | 53
37.5 5 | 39
38 1 33
38 2 | 45
38 3 | 50
38 4 | 78
38 5 | 72
38.5 1 | 36
38,5 2 | 66

000-089-180-4

CETIS™ v1.8.7.20

4
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CETIS Test Data Worksheet Report Date: 19 May-15 15:21 (p 2 of 2)
Test Code: 17-5102-4942/685E852E
C-ppt Code| Rep | Pos | # Counted | # Normal Notes
38.5 3 | 62
38.5 4 52
‘ 385 5 | 56
GCRE

000-089-180-4 CETIS™ v1.8.7.20 Analyst',A% QA: ELQ{EB{\S’



Marine Chronic Bioassay Water Quality Measurements

Client: Poseidon _ Test Species: H. rufescens
Sample ID:__ - n2o (Avezen. Carnadon) Start Date/Time: 5/20/2015  [H/S
Sample Log No.: T~ End Date/Time: 5/22/2015 I3 S
TestNo.. | =25—85277n
Concentration Salinity Temperature Dissolved Oxygen pH
R TYPT (ppY) (°C) (mg/L) (pH units)
W slzal G
Brine Control 25 21239 |33 |12 o6 |15 Y3 |w.z 32 | S0g [foy el
Lab Control 22520233 [332 (149 [S3S |is® |$95 |92 | ¥ [8-0 |05 | 3w
35 25001314 | Bua | S (W2 | x| 5| 82| 84 |07 906 | S
35.5 2EC | S | 2s5 |14 w53 |25 | 93| ¥ | Bo7 |S0b | 307
36 e 0 |3k.0| Beo |47 |33 sy | 95 | Sy SH | 8.06 8 | §OT
36.5 36| 3LS | 3es 1we |13 | 50|25 g | B |Fos o | 3cE
37 270|370 | 370143 |\Su |15 | B¢ |g.4q | ¥4 |So7 |9ce | Roy
37.5 3251375 |55 14y (VS | 5% g |y | ¥4 [T 0 |$es | oy
38 290 381 [ 3% |1go |ise |15 |24 | €3 |35 |§.05 |toe | 309
385 T | 395 | AYUHT sy |15 |8 5lgr | ¥ O|9.95] 405|507
0
Technician Initials: WQ Readings:| 4 <
Dilutions made by:| A<
Comments: O hrs: SA/IF;'}V’ N £ SEre e, R ot ¥ Hewc i 3@05}5’"5'5 e e
24 hrs:
48 hrs:
e o~ i j
QC Check: e Sipa| Final Review: &g /13 /1%
v

Nautilus Environmental. 4340 Vandever Avenue. San Diego, CA 92120.



Marine Chronic Bioassay

Brine Dilution Worksheet

mg/L as CaCO3

0.026418787
0.033757339

0.04109589
0.048434442
0.055772994
0.063111546
0.070450098

0.07778865

Project: Poseidon Analyst:
Sample ID: frozen seawater Test Date: S/20 [ S
Test No: | S05-<2770 Test Type: We-do s/ Nodose Qe bpee ik
B kS /22{6 N
Salinity of Seawater 33.2
Salinity of Brine 84.3 Date of Brine used: 4 /2</1S
Test Dilution Volume 300 Alkalinity of Brine Control: ‘ l (&
TS = target salinity
SE = salinity of effluent
SB = salinity of brine
Target Salinity| Concentration Seawater §allnlty Brine Dllunte
t o seawater Volume Adjustment Volume to:
PP (i) Factor (mi) (mi)
34.0 100.0 250 NA NA 300
35.0 96.5 2894 0.04 10.6 300
35.5 95.5 286.5 0.05 13.5 300
36.0 94.5 283.6 0.06 16.4 300
36.5 93.5 280.6 0.07 19.4 300
37.0 92.6 277.7 0.08 22.3 300
37.5 91.6 274.8 0.09 25.2 300
38.0 90.6 271.8 0.10 28.2 300
38.5 89.6 268.9 0.12 311 300
DI Volume
l Brine Control I 47.9 0.65 31.1 | 300
Total Brine Volume Required (ml):| 197.8 |

QC Check: N %I?f’f}\gﬁ

/
Final Review: 4 b/ 73/ 15




Marine Chronic Bioassay Abalone Embryo-Larval Development

Client: ’\)O 7 d O\ Test Species: Haliotis rufescens

1 . E
Sample ID: NeocvoA it lus binne Start DatefTime: 52012015 | Hs
Test No.: \SD5- 5210 End DatefTime: 5/22/2015 V> S3
Animal Source/Date Received: American Abalonel S~ \U - LS

Number of abalone and condition upon receipt/holding:

Males: L‘i | Huo e 5{3“\{&5 i M\C\)k ny
[8)
Females: l’i
Tris & peroxide addition time WSS \c3 o
Spawn time (AL V2N
Number of spawners > e 5
Condition of spawn (light, moderate, heavy) wWodepX | Wowy
Fertilization time {325
1 (4
2 1@ O
3 JES
Mean ﬂ(‘az ,
A /;)” ( "
Time of test Initiation: | /(S snac 17/
Technician Initials: Ay
Comments:
-
N e ) 2, by
QC Check: AC [2){%?{}‘\ Final Review: 47~ YRZUE

T

Nautilus Environmental. 4340 Vandever Avenue. San Diego, CA 92120.



Purple Urchin
72-hour Larval Development

Test Date: October 30, 2014



CETIS Summary Report Report Date: 30 Jun-15 09:47 (p 1 of 1)

Test Code: 1410-S149 | 21-4399-6332
Echinoid Embryo-Larval Development Test Nautilus Environmental (CA)
Batch ID: 04-0332-3382 Test Type: Development Analyst:

Start Date: 30 Oct-14 15:00 Protocol: EPA/600/R-95/136 (1995) Diluent: Natural Seawater
Ending Date: 02 Nov-14 17:00 Species:  Strongylocentrotus purpuratus Brine: Frozen Seawater
Duration: 74h Source: Pt. Loma Age:
Sample ID: 20-8391-3010 Code: Brine Client: Poseidon
Sample Date: 30 Oct-14 Material:  Brined seawater Project:
Receive Date: 30 Oct-14 Source:  Poseidon B
Sample Age: 15h Station: Mmﬁq\bg B
Sample Note: Frozen seawater prepared at Nautilus was used as brine.
Comparison Summary
Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method
18-9905-4562 Development Rate 36.5 37 36.75 5.72% Dunnett Multiple Comparison Test
Point Estimate Summary
Analysis ID  Endpoint Level ppt 95% LCL 95% UCL TU Method
09-1602-6129 Development Rate EC25 38.06 37.77 38.22 Linear Interpolation (ICPIN)

EC50 >38.5 N/A N/A
Test Acceptability
Analysis ID Endpoint Attribute Test Stat TAC Limits Overlap Decision
09-1602-6129 Development Rate Control Resp 0.956 0.8-NL Yes Passes Acceptability Criteria
18-9905-4562 Development Rate Control Resp 0.956 0.8-NL Yes Passes Acceptability Criteria
18-9905-4562 Development Rate PMSD 0.05724 NL-0.25 No Passes Acceptability Criteria
Development Rate Summary
C-ppt Control Type  Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% %Effect
0 Brine Control 5 0.962 0.9484 0.9756 0.95 0.98 0.004899 0.01095 1.14% 0.0%
0 Lab Control 5 0.956 0.9303 0.9817 0.94 0.99 0.009274 0.02074 2.17% 0.62%
35 5 0.956 0.9334 0.9786 0.93 0.98 0.008124 0.01817 1.9% 0.62%
35.5 5 0.95 0.9268 0.9732 0.93 0.97 0.008367 0.01871  1.97% 1.25%
36 5 0.958 0.9297 0.9863 0.92 0.98 0.0102 0.0228 2.38% 0.42%
36.5 5 0.94 0.8927 0.9873 0.89 0.98 0.01703 0.03808 4.05% 2.29%
37 5 0.874 0.8181 0.9299 0.82 0.93 0.02015 0.04506 5.16% 9.15%
37.5 5 0.826 0.7308 0.9212 0.71 0.89 0.03429 0.07668 9.28% 14.14%
38 5 0.744 0.6448 0.8432 0.65 0.85 0.03572  0.07987 10.74%  22.66%
38.5 5 0.524 0.4141 0.6339 0.39 0.6 0.03957 0.08849 16.89%  45.53%
Development Rate Detail
C-ppt Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Brine Control 0.96 0.95 0.96 0.98 0.96
0 Lab Control 0.94 0.94 0.99 0.96 0.95
35 0.98 0.95 0.96 0.96 0.93
35.5 0.93 0.96 0.93 0.96 0.97
36 0.98 0.97 0.96 0.92 0.96
36.5 0.96 0.91 0.96 0.89 0.98
37 0.82 0.85 0.86 0.91 0.93
375 0.85 0.89 0.71 0.89 0.79
38 0.85 0.71 0.8 0.65 0.71
38.5 0.6 0.48 0.59 0.39 0.56

000-089-170-2

CETIS™ v1.8.7.20

Analyst: 1&‘@(; QA: \@Q«b\%ﬁ)\\‘j




CETIS Analytical Report

Report Date: 30 Jun-15 09:46 (p 1 of 2)
Test Code: 1410-S149 | 21-4399-6332

Echinoid Embryo-Larval Development Test

Nautilus Environmental (CA)

Analysis ID:  18-9905-4562 Endpoint:
Analyzed: 30 Jun-15 9:46 Analysis:

Development Rate
Parametric-Control vs Treatments

CETIS Version: CETISv1.8.7
Official Results: Yes

Sample Note: Frozen seawater prepared at Nautilus was used as brine.

Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA C>T NA NA 5.72% 36.5 37 36.75
Dunnett Multiple Comparison Test
Control vs C-ppt Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)
Lab Control 35 0.06846 2.478 0.115 8 0.8722 CDF Non-Significant Effect

35.5 0.3886 2478 0.115 8 0.7720 CDF Non-Significant Effect

36 -0.07106 2.478 0.115 8 0.9045 CDF Non-Significant Effect

36.5 0.7114 2.478 0.115 8 0.6382 CDF Non-Significant Effect

37* 3.311 2.478 0.115 8 0.0069 CDF Significant Effect

37.5* 4.717 2.478 0.115 8 0.0001 CDF Significant Effect

38* 6.924 2.478 0.115 8 <0.0001 CDF Significant Effect

38.5* 11.98 2.478 0.115 8 <0.0001 CDF Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 1.491822 0.1864777 8 34.5 <0.0001  Significant Effect
Error 0.1945804 0.005405012 36
Total 1.686402 44
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Bartlett Equality of Variance 5.305 20.09 0.7246 Equal Variances
Distribution Shapiro-Wilk W Normality 0.9797 0.9308 0.6077 Normal Distribution
Development Rate Summary
C-ppt Control Type  Count Mean 95% LCL 95% UCL Median  Min Max StdErr CV% %Effect
0 Lab Control 5 0.956 0.9303 0.9817 0.95 0.94 0.99 0.009274 2.17% 0.0%
35 5 0.956 0.9334 0.9786 0.96 0.93 0.98 0.008124 1.9% 0.0%
35.5 5 0.95 0.9268 0.9732 0.96 0.93 0.97 0.008367 1.97% 0.63%
36 5 0.958 0.9297 0.9863 0.96 0.92 0.98 0.0102 2.38% -0.21%
36.5 5 0.94 0.8927 0.9873 0.96 0.89 0.98 0.01703  4.05% 1.67%
37 5 0.874 0.8181 0.9299 0.86 0.82 0.93 0.02015 5.16% 8.58%
37.5 5 0.826 0.7308 0.9212 0.85 0.71 0.89 0.03429 9.28% 13.6%
38 5 0.744 0.6448 0.8432 0.71 0.65 0.85 0.03572  10.74% 22.18%
38.5 5 0.524 0.4141 0.6339 0.56 0.39 0.6 0.03957 16.89% 45.19%
Angular (Corrected) Transformed Summary
C-ppt Control Type  Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
0 Lab Control 5 1.366 1.29 1.443 1.345 1.323 1.471 0.02741  4.49% 0.0%
35 5 1.363 1.307 1.42 1.369 1.303 1.429 0.02041  3.35% 0.23%
35.5 5 1.348 1.295 1.402 1.369 1.303 1.397 0.01915 3.18% 1.32%
36 5 1.37 1.303 1.436 1.369 1.284 1.429 0.02405 3.93% -0.24%
36.5 5 1.333 1.232 1.434 1.369 1.233 1.429 0.03632 6.09% 2.42%
37 5 1.212 1.125 1.299 1.187 1.133 1.303 0.03133 5.78% 11.27%
37.5 5 1.147 1.024 1.27 1.173 1.002 1.233 0.04422  8.62% 16.05%
38 5 1.044 0.9276 1.161 1.002 0.9377 1.173 0.0421 9.01% 23.56%
38.5 5 0.8095 0.6989 0.9201 0.8455 0.6745 0.8861 0.03984 11.01%  40.76%
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CETIS Analytical Report Report Date: 30 Jun-15 09:47 (p 2 of 2)
Test Code: 1410-S149 | 21-4399-6332

Echinoid Embryo-Larval Development Test Nautilus Environmental (CA)

Analysis ID:  18-9905-4562 Endpoint: Development Rate CETIS Version: CETISv1.8.7
Analyzed: 30 Jun-15 9:46 Analysis: Parametric-Control vs Treatments Official Results: Yes
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CETIS Ana|ytica| Report Report Date: 30 Jun-1509:47 (p 1 of 1)
Test Code: 1410-S149 | 21-4399-6332
Echinoid Embryo-Larval Development Test Nautilus Environmental (CA)
Analysis ID:  09-1602-6129 Endpoint: Development Rate CETIS Version: CETISv1.8.7
Analyzed: 30 Jun-15 9:46 Analysis: Linear Interpolation (ICPIN) Official Results: Yes
Sample Note: Frozen seawater prepared at Nautilus was used as brine.
Linear Interpolation Options
X Transform Y Transform Seed Resamples Exp 95% CL Method
Linear Linear 1731366 1000 Yes Two-Point [nterpolation
Point Estimates
Level ppt 95% LCL 95% UCL
EC25 38.06 37.77 38.22
EC50 >385 N/A N/A
Development Rate Summary Calculated Variate(A/B)
C-ppt Control Type Count Mean Min Max Std Err Std Dev CV% %Effect A B
0 Lab Control 5 0.956 0.94 0.99 0.009274 0.02074 2.17% 0.0% 478 500
35 5 0.956 0.93 0.98 0.008124 0.01817 1.9% 0.0% 478 500
355 5 0.95 0.93 0.97 0.008367 0.01871 1.97% 0.63% 475 500
36 5 0.958 0.92 0.98 0.0102 0.0228 2.38% -0.21% 479 500
36.5 5 0.94 0.89 0.98 0.01703 0.03808 4.05% 1.67% 470 500
37 5 0.874 0.82 0.93 0.02015 0.04506 5.16% 8.58% 437 500
375 5 0.826 0.71 0.89 0.03429 0.07668 9.28% 13.6% 413 500
38 5 0.744 0.65 0.85 0.03572  0.07987 10.74%  22.18% 372 500
38.5 5 0.524 0.39 0.6 0.03957 0.08849 16.89%  45.19% 261 500
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CETIS Test Data Worksheet

Report Date:

28 Oct-14 16:36 (p 1 of 2)

Test Code: | Lt'mm g"‘({q 21-4399-6332/1410-S149

Echinoid Embryo-Larval Development Test

Nautilus Environmental (CA)

Start Date: ?)QOct-14 Species:
End Date: e-gqu\ﬁL r

0 v
Sample Date: 387001-1 1 Material:

Strongylocentrotus purpuratus
Protocol: EPA/600/R-95/136 (1995)
Brined seawater

Sample Code:  Brine
Sample Source: Poseidon

Sample Station:

C-ppt Code| Rep | Pos Cﬁﬁcquﬁ? ;{f&lo{mﬁ{{ Notes
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CETIS Test Data Worksheet

Report Date:

28 Oct-14 16:36 (p 2 of 2)

Test Code: 21-4399-6332/1410-S149
C-ppt Code| Rep | Pos | # Counted | # Normal Notes
# oo | 85
9 Joo | T4
5 | 0p e
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CETIS Test Data Worksheet

Report Date: 28 Oct-14 16:36 (p 1 of 2)
Test Code: i3-S ML? 21-4399-6332/1410-S149

Echinoid Embryo-Larval Development Test

Nautilus Environmental (CA)

Start Date: 30 Oct-14 Species: Strongylocentrotus purpuratus Sample Code: Brine
End Date: Dﬁé\loy-m Protocol: EPA/600/R-95/136 (1995) Sample Source: Poseidon
Sample Daf’ggg ééO Okétﬁl;‘i{“‘ Material: Brined seawater Sample Station:
C-ppt Code| Rep | Pos | # Courlted # Normal Notes
0 Bc | 1 37 U a¥
0 BC 2 13
0 BC 3 45
0 BC 4 7
0 BC 5 19
0 LC 1 49
i 0 EEEERS 44
0 LC 3 43
i 0 Lc| 4 | 31
0 LC 5 33
35 1 41
35 2 34
35 3 26
35 4 40
35 5 5
35.5 1 29
35.5 2 3
35.5 3 38
355 4 6
35.5 5 42
36 1 16
36 2 21
36 3 20
36 4 11
36 5 30
36.5 1 4
365 2 | 9
36.5 3 32
36.5 4 47
36.5 5 50
37 1 10
37 2 | 25
a7 3 |15 B@Q J43 |
37 4 23
- 7 5 | 35
37.5 1 48
375 2 44
375 3 2
375 4 36
375 5 17
38 1 39
38 2 | 22
38 3 46
38 4 1
38 5 8
38.5 1 27
38.5 2 14
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CETIS Test Data Worksheet

Report Date:

28 Oct-14 16:36 (p 2 of 2)

000-089-170-2

CETIS™ v1.8.4.23

Test Code: 21-4399-6332/1410-S149
C-ppt Code| Rep | Pos | # Counted | # Normal Notes
38.5 3 28
38.5 12
38.5 24
e g ¢
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Marine Chronic Bioassay

Client/Project: Poseidon/Salinity Tolerance Study

Sample ID: Brine (frozen seawater)

B < e o
TestNo.: #440-6454:°° | 410-S( 4

Water Quality Measurements

Test Species: S.burpuratus
Start Date/Time: 10/30/2014 15 ‘ oo
End Date/Time: 11/3/2014 | 7. <o

Z wiz]id

g
Concentration Salinity Temperature Dissolved Oxygen pH
(ppt) _ (ppt) (°C) (mg/L) (pH units)
Lab Control 4%
Brine Control At
35 v
35.5 392
36 A4
36.5 A8
37 FA%
37.5 ; 7.9
= -9 | % b7 |
385 8.5 74905 1222 [9107 | g, 00
Technician Initials: WQ Readings:
Dilutions made by:
Comments: 0 hrs:
24 hrs:
48 hrs:
72 hrs:

o N V= S?fj‘

Nautilus Environmental. 4340 Vandever Avenue. San Diego, CA 92120.

§

Final Review: 7Y’ V!E'}!LF




Marine Chronic Bioassay : Echinoderm Larval Development Worksheet

Client: 2o Ao | Sollindh Tals vaunes Stude Start Date/Time: _10/30/2014 / [S.C0
Sample ID: Brire (Cooe = Cavs Ao L GICAC End Date/Tinds™ ™/3/2844 I EEEES
Test No.: VA (8 -5 L{wé’? TPy ) Species: S. purpuratus

o ’ Animal Source: Point Loma
Tech initials: P4 ' Date Collected: [O [ ¢ [} +f
Injection Time: 4RO L
Sperm Absorbance at 400 nm: ﬁ ' 8 25 (target range of 0.8 - 1.0 for density of 4x10° sperm/ml)

Eggs Counted: Lg ‘Mean: L. T x 50= l ” % eggs/ml

ey
Q.0 (target counts of 28 eggs per vertical pass on Sedgwick-Rafter
slide for a final density of 1000 eggs/mi) )

i

Iniial density: (L0 eggsimi = 1.4 diution factor eggstock _JOb  ml
Final density: 1000 eggs/mi - 1.0 part egg stock seawater y . ml
: parts seawater

Prepare the egg stock according to the calculated dilution factor. For example, if the dilution factor is 2.25, use 100 ml of existing stock (1
part) and 125 ml of dilution water (1.25 parts).

Volume of Sperm stock needed to feriilize eggs:

Egg Stock (mL) = =775
Sperm Stock (pL) = 129
Egg/Sperm Ratio = PABEY
/
-+
Fertilization Time: \ ' “lb
Embryo Stock Fertilization Checks: ' No. No.
Time Fert. Unfert. %
10 minutes (1st fert.) ] 4SS 125) o 1 Jo
20 minutes (2nd fert. If needed) . :
Test Initiation Time: l f 60 Embryo Stock Added:  0.25 ml
Test Termination:
No. No. %

Normal Abnormal Normal
72-hour QC check® ‘% 7 3 6'7
End of test QC check
Comments: ? If the embryo development does not meet the mean test acceptability criterion of 80% normally

developed, ‘continue the test up to 96-hrs (ASTM 1999).

y e A 1
QC Check: V& | pY { ! : Final Review: |1 f

Nautilus Environmental. 4340 Vandever Avenue. San Diego, CA 92120.



Purple Urchin
72-hour Larval Development

Test Date: July 22, 2015



CETIS Summary Report Report Date: 04 Aug-15 14:41 (p 1 of 1)
Test Code: 1507-S081 | 09-7618-8627
Echinoid Embryo-Larval Development Test Nautilus Environmental (CA)
Batch ID: 00-7317-1895 Test Type: Development Analyst:
Start Date: 22 Jul-15 16:10 Protocol: EPA/600/R-95/136 (1995) Diluent: Natural Seawater
Ending Date: 25 Jul-15 16:10 Species:  Strongylocentrotus purpuratus Brine: Frozen Seawater
Duration: 72h Source: Pt. Loma Age:
Sample ID: 13-8856-1048 Code: 1507-S081 Client: Poseidon
Sample Date: 22 Jul-15 Material:  Brined seawater Project:
Receive Date: 22 Jul-15 Source: Poseidon
Sample Age: 16h Station:
Comparison Summary
Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method
16-2651-6908 Development Rate 36.9 37.4 37.15 5.54% Dunnett Multiple Comparison Test
Point Estimate Summary
Analysis ID  Endpoint Level ppt 95% LCL 95% UCL TU Method
18-06562-3476 Development Rate EC25 37.69 37.58 37.77 Linear Regression (MLE)
EC50 38.13 38.05 38.21
01-1762-9710 Development Rate EC25 37.65 37.49 37.88 Linear Interpolation (ICPIN)
EC50 38.14 37.98 38.28

Test Acceptability
Analysis ID Endpoint Attribute Test Stat TAC Limits Overlap Decision
01-1762-9710 Development Rate Control Resp 0.968 0.8-NL Yes Passes Acceptability Criteria
16-2651-6908 Development Rate Control Resp 0.968 0.8-NL Yes Passes Acceptability Criteria
18-0652-3476 Development Rate Control Resp 0.968 0.8-NL Yes Passes Acceptability Criteria
16-2651-6908 Development Rate PMSD 0.05536 NL-0.25 No Passes Acceptability Criteria
Development Rate Summary
C-ppt Control Type  Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% %Effect
33.4 Brine Control 5 0.964 0.9187 1 0.92 1 0.01631  0.03647 3.78% 0.0%
335 Lab Control 5 0.968 0.9441 0.9919 0.95 1 0.008602 0.01924 1.99% -0.41%
34.9 5 0.954 0.9314 0.9766 0.93 0.98 0.008124 0.01817 1.9% 1.04%
35.4 5 0.954 0.9268 0.9812 0.92 0.98 0.009798 0.02191 2.3% 1.04%
35.9 5 0.95 0.9237 0.9763 0.92 0.97 0.009487 0.02121 2.23% 1.45%
36.4 5 0.946 0.8974 0.9946 0.88 0.98 0.01749 0.03912  4.14% 1.87%
36.9 5 0.922 0.8555 0.9885 0.85 0.98 0.02396 0.05357 5.81% 4.36%
37.4 5 0.816 0.7517 0.8803 0.77 0.89 0.02315 0.05177 6.34% 15.35%
37.9 5 0.638 0.51 0.766 0.47 0.74 0.04609  0.1031 16.15% 33.82%
38.5 5 0.26 0.1331 0.3869 0.19 0.44 0.04572  0.1022 39.32% 73.03%
Development Rate Detail
C-ppt Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep 5
33.4 Brine Control 0.99 0.93 0.98 1 0.92
33.5 Lab Control 0.96 0.95 1 0.97 0.96
34.9 0.95 0.95 0.98 0.93 0.96
35.4 0.96 0.98 0.92 0.96 0.95
35.9 0.92 0.97 0.95 0.97 0.94
36.4 0.98 0.95 0.95 0.88 0.97
36.9 0.97 0.98 0.85 0.91 0.9
374 0.89 0.77 0.79 0.85 0.78
37.9 0.47 0.64 0.64 0.74 0.7
38.5 0.21 0.44 0.24 0.19 0.22
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CETIS Ana|ytica| Report Report Date: 04 Aug-1514:41 (p 1 of 2)
Test Code: 1507-S081 | 09-7618-8627

Echinoid Embryo-Larval Development Test Nautilus Environmental (CA)

Analysis ID:  16-2651-6908 Endpoint: Development Rate CETIS Version: CETISv1.8.7

Analyzed: 04 Aug-15 14:39 Analysis: Parametric-Control vs Treatments Official Results: Yes

Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU

Angular (Corrected) NA C>T NA NA 5.54% 36.9 37.4 37.15

Dunnett Multiple Comparison Test

Control vs C-ppt Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)

335 34.9 0.822 2,478 0.126 8 0.5873 CDF Non-Significant Effect

33.5 35.4 0.8018 2.478 0.126 8 0.5967 CDF Non-Significant Effect

33.5 35.9 1.002 2478 0.126 8 0.5023 CDF Non-Significant Effect

33.5 36.4 1.052 2.478 0.126 8 0.4784 CDF Non-Significant Effect

33.5 36.9 1.912 2.478 0.126 8 0.1492 CDF Non-Significant Effect

33.5 37.4* 5.283 2.478 0.126 8 <0.0001 CDF Significant Effect

33.5 37.9* 9.269 2.478 0.126 8 <0.0001 CDF Significant Effect

335 38.5* 17.05 2.478 0.126 8 <0.0001 CDF Significant Effect

ANOVA Table

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

Between 3.356625 0.4195781 8 64.46 <0.0001  Significant Effect

Error 0.2343234 0.006508983 36

Total 3.590948 44

Distributional Tests

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

Variances Bartlett Equality of Variance 6.686 20.09 0.5709 Equal Variances

Distribution Shapiro-Wilk W Normality 0.9785 0.9308 0.5599 Normal Distribution

Development Rate Summary

C-ppt Control Type  Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect

33.5 Lab Control 5 0.968 0.9441 0.9919 0.96 0.95 1 0.008602 1.99% 0.0%

34.9 5 0.954 0.9314 0.9766 0.95 0.93 0.98 0.008124 1.9% 1.45%

35.4 5 0.954 0.9268 0.9812 0.96 0.92 0.98 0.009798 2.3% 1.45%

35.9 5 0.95 0.9237 0.9763 0.95 0.92 0.97 0.009487 2.23% 1.86%

36.4 5 0.946 0.8974 0.9946 0.95 0.88 0.98 0.01749  4.14% 2.27%

36.9 5 0.922 0.8555 0.9885 0.91 0.85 0.98 0.02396 5.81% 4.75%

37.4 5 0.816 0.7517 0.8803 0.79 0.77 0.89 0.02315  6.34% 15.7%

37.9 5 0.638 0.51 0.766 0.64 0.47 0.74 0.04609 16.15%  34.09%

38.5 5 0.26 0.1331 0.3869 0.22 0.19 0.44 0.04572  39.32% 73.14%

Angular (Corrected) Transformed Summary

C-ppt Control Type  Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect

33.5 Lab Control 5 1.4 1.314 1.487 1.369 1.345 1.521 0.03119  4.98% 0.0%

34.9 5 1.358 1.301 1.416 1.345 1.303 1.429 0.02062 3.39% 3.0%

35.4 5 1.359 1.295 1.424 1.369 1.284 1.429 0.02336 3.84% 2.92%

35.9 5 1.349 1.289 1.41 1.345 1.284 1.397 0.02173  3.6% 3.65%

36.4 5 1.347 1.246 1.447 1.345 1.217 1.429 0.0361 6.0% 3.83%

36.9 5 1.303 1.17 1.436 1.266 1.173 1.429 0.04784 8.21% 6.97%

37.4 5 1.131 1.044 1.217 1.095 1.071 1.233 0.03116  6.16% 19.25%

37.9 5 0.9274 0.7951 1.06 0.9273 0.7554 1.036 0.04764 11.49% 33.77%

38.5 5 0.5305 0.3926 0.6684 0.4882 0.451 0.7253 0.04967 20.94% 62.12%
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CETIS Analytical Report Report Date: 04 Aug-15 14:41 (p 2 of 2)
Test Code: 1507-S081 | 09-7618-8627

Echinoid Embryo-Larval Development Test Nautilus Environmental (CA)
Analysis ID:  16-2651-6908 Endpoint: Development Rate CETIS Version: CETISv1.8.7

Analyzed: 04 Aug-15 14:39 Analysis: Parametric-Control vs Treatments Official Results: Yes

Development Rate Detail

C-ppt Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

335 Lab Control 0.96 0.95 1 0.97 0.96

34.9 0.95 0.95 0.98 0.93 0.96

35.4 0.96 0.98 0.92 0.96 0.95

35.9 0.92 0.97 0.95 0.97 0.94

36.4 0.98 0.95 0.95 0.88 0.97

36.9 0.97 0.98 0.85 0.91 0.9

37.4 0.89 0.77 0.79 0.85 0.78

37.9 0.47 0.64 0.64 0.74 0.7

38.5 0.21 0.44 0.24 0.19 0.22

Angular (Corrected) Transformed Detail

C-ppt Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

33.5 Lab Control 1.369 1.345 1.521 1.397 1.369

34.9 1.345 1.345 1.429 1.303 1.369

35.4 1.369 1.429 1.284 1.369 1.345

35.9 1.284 1.397 1.345 1.397 1.323

36.4 1.429 1.345 1.345 1.217 1.397

36.9 1.397 1.429 1.173 1.266 1.249

374 1.233 1.071 1.095 1.173 1.083

37.9 0.7554 0.9273 0.9273 1.036 0.9912

38.5 0.476 0.7253 0.512 0.451 0.4882
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000-089-170-2

CETIS Ana|y-tica| Report Report Date: 04 Aug-15 14:41 (p 1 of 2)
Test Code: 1507-S081 | 09-7618-8627
Echinoid Embryo-Larval Development Test Nautilus Environmental (CA)
Analysis ID:  18-0652-3476 Endpoint: Development Rate CETIS Version: CETISv1.8.7
Analyzed: 04 Aug-15 14:41 Analysis: Linear Regression (MLE) Official Results: Yes
Linear Regression Options
Model Function Threshold Option  Threshold Optimized Pooled Het Corr Weighted
Log-Normal [NED=A+B*log(X)] Control Threshold 0.032 Yes No Yes Yes
Regression Summary
Iters LL AlCc BIC Mu Sigma Adj R2 F Stat Critical  P-Value Decision(a:5%)
8 -1454 2915 2920 1.581 0.007532 0.9372 0.392 2.364 0.8793 Non-Significant Lack of Fit
Point Estimates
Level ppt 95% LCL 95% UCL
EC25 37.69 37.58 37.77
EC50 38.13 38.05 38.21
Regression Parameters
Parameter Estimate Std Error 95% LCL 95% UCL t Stat P-Value Decision(a:5%)
Threshold 0.04539  0.006405 0.03247 0.05832 7.087 <0.0001  Significant Parameter
Slope 132.8 10.96 110.6 154.9 12.11 <0.0001  Significant Parameter
Intercept -209.9 17.32 -244.9 -175 -12.12 <0.0001  Significant Parameter
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Model 1521.97 1521.97 1 658.3 <0.0001  Significant
Lack of Fit 5.955364 0.992561 6 0.392 0.8793 Non-Significant
Pure Error 91.15623 2.532008 36
Residual 97.10767 2.312087 42
Residual Analysis
Attribute Method Test Stat Critical P-Value Decision{a:5%)
Goodness-of-Fit Pearson Chi-Sq GOF 97.11 58.12 <0.0001  Significant Heterogenity
Likelihood Ratio GOF 99.08 58.12 <0.0001  Significant Heterogenity
Variances Bartlett Equality of Variance 8.286 156.51 0.4060 Equal Variances
Mod Levene Equality of Variance 0.5334 2.305 0.8209 Equal Variances
Distribution Shapiro-Wilk W Normality 0.9912 0.9498 0.9790 Normal Distribution
Anderson-Darling A2 Normality 0.1858 2.492 0.9613 Normal Distribution
Development Rate Summary Calculated Variate(A/B)
C-ppt Control Type Count Mean Min Max Std Err Std Dev CV% %Effect A B
33.5 Lab Control 5 0.968 0.95 1 0.008602 0.01924  1.99% 0.0% 484 500
34.9 5 0.954 0.93 0.98 0.008124 0.01817 1.9% 1.45% 477 500
35.4 5 0.954 0.92 0.98 0.009798 0.02191  2.3% 1.45% 477 500
35.9 5 0.95 0.92 0.97 0.009487 0.02121  2.23% 1.86% 475 500
36.4 5 0.946 0.88 0.98 0.01749 0.03912 4.14% 2.27% 473 500
36.9 5 0.922 0.85 0.98 0.02396 0.05357 5.81% 4.75% 461 500
37.4 5 0.816 0.77 0.89 0.02315 0.05177 6.34% 15.7% 408 500
37.9 5 0.638 0.47 0.74 0.04609  0.1031 16.15%  34.09% 319 500
38.5 5 0.26 0.19 0.44 0.04572  0.1022 39.32%  73.14% 130 500
¢ /
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CETIS Analytical Report

Report Date: 04 Aug-15 14:41 (p 2 of 2)
Test Code: 1507-S081 | 09-7618-8627

Echinoid Embryo-Larval Development Test

Nautilus Environmental (CA)

Development Rate

Weighted Residual

C-ppt

Analysis ID:  18-0652-3476 Endpoint: Development Rate CETIS Version: CETISv1.8.7
Analyzed: 04 Aug-15 14:41 Analysis: Linear Regression (MLE) Official Results: Yes
Development Rate Detail

C-ppt Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

33.5 Lab Control 0.96 0.95 1 0.97 0.96

34.9 0.95 0.95 0.98 0.93 0.96

35.4 0.96 0.98 0.92 0.96 0.95

35.9 0.92 0.97 0.95 0.97 0.94

36.4 0.98 0.95 0.95 0.88 0.97

36.9 0.97 0.98 0.85 0.91 0.9

37.4 0.89 0.77 0.79 0.85 0.78

37.9 0.47 0.64 0.64 0.74 0.7

38.5 0.21 0.44 0.24 0.19 0.22

Graphics Log-Normal [NED=A+B*log(X)]

Weighted Residual

Weighted Residual

Development Rate
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CETIS Analytical Report

Report Date:
Test Code:

04 Aug-15 14:41 (p 1 of 1)
1507-5081 | 09-7618-8627

Echinoid Embryo-Larval Development Test

Nautilus Environmental (CA)

Analysis ID:  01-1762-9710 Endpoint: Development Rate CETIS Version: CETISv1.8.7

Analyzed: 04 Aug-15 14:41 Analysis: Linear Interpolation (ICPIN) Official Results: Yes

Linear Interpolation Options

X Transform Y Transform Seed Resamples Exp 95% CL Method

Linear Linear 1146216 1000 Yes Two-Point Interpolation

Point Estimates

Level ppt 95% LCL 95% UCL

EC25 37.65 37.49 37.88 )

EC50 38.14 37.98 38.28

Development Rate Summary Calculated Variate(A/B)

C-ppt Control Type Count Mean Min Max Std Err Std Dev CV% %Effect A B
33.5 Lab Control 5 0.968 0.95 1 0.008602 0.01924 1.99% 0.0% 484 500
34.9 5 0.954 0.93 0.98 0.008124 0.01817 1.9% 1.45% 477 500
35.4 5 0.954 0.92 0.98 0.009798 0.02191 2.3% 1.45% 477 500
35.9 5 0.95 0.92 0.97 0.009487 0.02121  2.23% 1.86% 475 500
36.4 5 0.946 0.88 0.98 0.01749 0.03912 4.14% 2.27% 473 500
36.9 5 0.922 0.85 0.98 0.02396 0.05357 5.81% 4.75% 461 500
37.4 5 0.816 0.77 0.89 0.02315 0.05177 6.34% 15.7% 408 500
37.9 5 0.638 0.47 0.74 0.04609  0.1031 16.15%  34.09% 319 500
38.5 5 0.26 0.19 0.44 0.04572  0.1022 39.32%  73.14% 130 500
Development Rate Detail

C-ppt Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

33.5 Lab Control 0.96 0.95 1 0.97 0.96

34.9 0.95 0.95 0.98 0.93 0.96

35.4 0.96 0.98 0.92 0.96 0.95

35.9 0.92 0.97 0.95 0.97 0.94

36.4 0.98 0.95 0.95 0.88 0.97

36.9 0.97 0.98 0.85 0.91 0.9

374 0.89 0.77 0.79 0.85 0.78

37.9 0.47 0.64 0.64 0.74 0.7

38.5 0.21 0.44 0.24 0.19 0.22

Graphics
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CETIS Test Data Worksheet

Report Date: 21 Jul-15 17:17 (p 1 of 2)
Test Code: |5} -So | 09-7618-8627/3A2F74D3

Echinoid Embryo-Larval Development Test Nautilus Environmental (CA)
Start Date: 22 Jul-15 Species: Strongylocentrotus purpuratus Sample Code: 1507-8-’)@'&
End Date: 25 Jul-15 Protocol: EPA/600/R-95/136 (1995) Sample Source: Poseidon
Sample Date: 22 Jul-15 Material: Brined seawater Sample Station:
C-ppt Code| Rep | Pos | # Counted | # Normal Notes
1 10O A WS e ot WY VAo ( ‘é(’/o(é?é Do ) Y 2o /l%
2 | 00 U3 i ! ;
SO OO I e =
41 10 | 9%
5 | o 22
6 | 1o Ko
! oo “Fif
8 | oo Q2
° oo A
0 wo S
" o | ap
2] wo e
13 100 I3
4 {op | oo |
5 1o G |
oo | 14
7w i)
o0 4z
19 o 29
20| 106 A2
21| oo a4
2 1400 A
28 o0 AD
2| w0 | PO
% oo 2
% oo | Aw 1'
27 oo | 9T \/
2| jop | w4t & /4715
2 O | 9D ;
30 oe Q“rf»«
A e |9
32 ((}O d{f{j
3 (oD a1\
34 | ipo LM,
3B | (o0 AL
% h A
37 | {00 q7-
% |00 A%,
100 | A8
© | 0 | ar
a0 | ay
2] 100 | 4%
B | HF
44 \06 LQL“»*
% 110D A%
© 0 |0 i)
47 00 q% N4
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CETIS Test Data Worksheet

Report Date:

21 Jul-1517:17 (p 2 of 2)

Test Code: {15} ~S0%| 09-7618-8627/3A2F74D3

C-ppt Code| Rep | Pos | #Counted | # Normal Notes
| feo | 24 e/ g
49 | o0 auy |
5 | o #4 bt

000-089-170-2
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CETIS Test Data Worksheet

Report Date: 21 Jul-1517:17 (p 1 of 2)
Test Code: |17 (¢ j 09-7618-8627/3A2F74D3

Echinoid Embryo-Larval Development Test

Nautilus Environmental (CA)

Start Date: 22 Jul-15 Species: Strongylocentrotus purpuratus Sample Code: 1507-S O‘fi,‘
End Date: 25 Jul-15 Protocol: EPA/600/R-95/136 (1995) Sample Source: Poseidon
Sample Date: 22 Jul-15 Material: Brined seawater Sample Station:
C-ppt Code| Rep | Pos | # Counted | #Normal Notes
o 86| 1% 10 | 7T | A Ul
0 BC 2 4
0 BC 3 39
0 BC 4 14
0 BC 5 18
o je e 00 | (00 | Ao = fnidiy
0 tc| 2 [ 21 '
0 LC 3 12
0 LC 4 3
0 LC 5 22
35 1 42
35 2 1
35 3 47
35 4 8
35 5 26
355 1 41
35.5 2 38
35.5 3 37
35.5 4 36
35.5 5 17
36 1 35
36 2 30
36 3 9
36 4 27
36 5 16
36.5 1 45
36.5 2 20
36.5 3 32
36.5 4 24
36.5 5 13
37 1 40
37 2 11
37 3 10
37 4 33
37 5 23
375 1 50
375 2 43
37.5 3 19
37.5 4 6
375 5 46
38 1 2
38 2 28
38 3 44
38 4 7
38 5 29
38.5 1 25
38.5 2 34
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CETIS™ v1.8.7.20




CETIS Test Data Worksheet

Report Date:

Test Code: |pi7-So%y  09-7618-8627/3A2F74D3

21 Jul-1517:17 (p 2 of 2)

C-ppt Code| Rep | Pos | # Counted | # Normal Notes
38.5 3 48
38.5 31
38.5 5

pevd
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Marine Chronic Bioassay Water Quality Measurements

Client: Poseidon Test Species: S. purpuratus
Sample ID: Nautilus brine (frozen seawater) Start Date/Time: 7242645 1[>2< [ 1
Sample Log No.: Q}s&iﬁx End Date/Timg 72412615 )‘75 15 1wl
Test No.: 'E"‘;Lj?;’f%%w
Concentration Salinity Temperature Dissolved Oxygen pH
(PPY) (ppt) (°C) (mglL) (pH units)
Lab Control 333|534 [%3.5]23.2|\w0 155 19215y | ¥4 |*9 [7.9 | %o Yog |85 9.8 | Loz
Brine Control |27 | %3 3412221 |5 W90 52 %4 |26 |-1.% |5 Z2]|%\Q | g0t 383 | FoL
35.0 2495 249 3. Y| oo | 152 WG [ 152 Fu | Be [Zo |3 | ¥ gen 2 0% | ROl
35.5 254 | %1 3353 o |52 |G B2 v e |60 | v | Y09] Bee 2 06| B0y
36.0 2913971 %5.929]|58 [sa V4454l 88 |en | 9\ p2 399 | & cg %07 ot
36.5 o4 Pen BeM|Z3 [159]5 0 [14B] 15| kv | % (g0 32]909] 87 |07 $e7
37.0 309|270 126436815915 [T l15q | ¥% | | €0| 32 |80F|e0T |08 o7
37.5 314 [P B B0 3| 5F sy [wb|isd | ¥F e a0 | B2 Fog|e [g.0g] ol
38.0 219|524 | 5143 %] 5.6 152 M5 ¥ | eo|aD]| ¥ ¥09 | &.ea %.09 Yo
385 350365 |35M|BY3[I5u 150 [WMTSe|X¥8 [ 60 | .0 L1309 | t.on ,.09] £07
Technician Initials: WQ Readings:
Dilutions made by:
Comments: Ohrs: @ p/ @211\ Hecin Cengipn B Satin +»7 Yl ter
24 hrs:
48 hrs:
72 hrs:
. /
QC Check: ﬁggﬂ{/!r Final Review: “y<~ %/ /In

Nautilus Environmental. 4340 Vandever Avenue. San Diego, CA 92120.




Marine Chronic Bioassay Echinoderm Larval Development Waorksheet

Client: PO%/MW/M Start Date/Time: | b’?%‘(\:/ iplo
Sample ID: Nouhiie aine ({fwﬂﬁpm et End Date/Time: <(i251¢ 57 [ WwlU
Test No.: (=07 -2 ﬁ< Species: S. purpuratus
Date Collected: “] | €/ | <=
Tech initials: P / LY, T
Injection Time: e
! ‘ qa1 A
Sperm Absorbance at 400 nm; Jrﬁ}% (target range of 0.8 - 1.0 for density of 4x10® sperm/mt)
O.q42=
B = .
Eggs Counted: 5”% Mean: ”LZ \l X 50 = \'\J{H‘Z‘O eggs/mi
AN
9 5/‘ (target counts of 20 eggs per vertical pass on Sedgwick-Rafter
: slide for a final density of 1000 eggs/ml)
gl
B‘ C;’, %,
T : w@\” o
Initial density: ! ED{C’O eggs/mi _ \ : L’“ dilution factor egg stock “"4’5=“’"2 ”" U
Final density: 1000  eggs/ml - {0 Stede seawater Z_’_j:‘; = L0 mI

A Sue

Prepare the egg stock according to the calculated dilution factor. For example, if the dilution factor is 2.25, use 100 mi of existing stock
(1 part) and 125 ml of dilution water (1.25 parts).

Add 100 pL sperm stock per 100mL of egg stock. For example, if you have 60mL of egg stock, add 60pL sperm stock.

Embryo Stock Fertilization Checks (Initiate test only when fertilization is >90%):

No. No.
) ’Txme Fert. Upfert. %,

10 minutes (1st fert.) Lo oy a4 - L&
20 minutes (2nd fert. If needed) — - — -

[ C/
Fertilization Time: R
Test Initiation Time: \(4/ | @] Embryo Stock Added:  0.25 ml
Test Termination:

No. No. %

Normal Abnormal Normal

72-hour QC check® GO | U
End of test QC check - - -
Comments: ? If the embryo development does not meet the mean test acceptability criterion of 80% normally

developed, continue the test to 96-hrs (ASTM 1999).

: v )
QC Check: Al 53‘/ “{[ B Final Review: L/éd"y g/”{/( 3

Nautilus Environmental. 4340 Vandever Avenue. San Diego, CA 92120.



Sand Dollar
72-hour Larval Development

Test Date: October 30, 2014



CETIS Summary Report Report Date: 30 Jun-1509:48 (p 1 of 1)
Test Code: 1410-S151 | 00-7545-0940

Echinoid Embryo-Larval Development Test Nautilus Environmental (CA)
Batch ID: 20-9369-4926 Test Type: Development Analyst:

Start Date: 30 Oct-14 16:20 Protocol: EPA/600/R-95/136 (1995) Diluent: Natural Seawater

Ending Date: 02 Nov-14 17:20 Species:  Dendraster excentricus Brine: Frozen Seawater

Duration: 73h Source: Mission Bay Age:

Sample ID: 15-8340-2497 Code: Brine Client: Poseidon

Sample Date: 30 Oct-14 Material:  Brined seawater Project:

Receive Date: 30 Oct-14 Source: Poseidon

Sample Age: 16h station: N UG Brve

Sample Note: Frozen seawater prepared at Nautilus was used as brine.

Comparison Summary

Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method

11-3618-3366 Development Rate 38.5 >38.5 NA 3.76% Dunnett Multiple Comparison Test

Point Estimate Summary

Analysis ID Endpoint Level ppt 95% LCL 95% UCL TU Method

04-0439-9908 Development Rate EC25 >38.5 N/A N/A Linear Interpolation (ICPIN)

EC50 >38.5 N/A N/A
Test Acceptability
Analysis ID Endpoint Attribute Test Stat TAC Limits Overlap Decision
04-0439-9908 Development Rate Control Resp 0.972 0.8 - NL Yes Passes Acceptability Criteria
11-3618-3366 Development Rate Control Resp 0.972 0.8-NL Yes Passes Acceptability Criteria
11-3618-3366 Development Rate PMSD 0.03765 NL-0.25 No Passes Acceptability Criteria
Development Rate Summary
C-ppt Control Type  Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% %Effect
0 Brine Control 5 0.968 0.9347 1 0.92 0.98 0.012 0.02683 2.77% 0.0%
0 Lab Control 5 0.972 0.9616 0.9824 0.96 0.98 0.003742 0.008367 0.86% -0.41%
35 5 0.984 0.9632 1 0.96 1 0.007483 0.01673 1.7% -1.65%
36.5 5 0.984 0.9698 0.9982 0.97 1 0.005099 0.0114 1.16% -1.65%
36 5 0.988 0.9676 1 0.96 1 0.007348 0.01643 1.66% -2.07%
36.5 5 0.968 0.9518 0.9842 0.95 0.98 0.005831 0.01304 1.35% 0.0%
37 5 0.978 0.9618 0.9942 0.97 1 0.005831 0.01304 1.33% -1.03%
375 5 0.98 0.9648 0.9952 0.97 1 0.005477 0.01225 1.25% -1.24%
38 5 0.974 0.9372 1 0.93 1 0.01327 0.02966  3.05% -0.62%
38.5 5 0.97 0.9468 0.9932 0.94 0.99 0.008367 0.01871  1.93% -0.21%
Development Rate Detail
C-ppt Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep 5
0 Brine Control 0.98 0.98 0.98 0.92 0.98
0 LLab Control 0.97 0.98 0.97 0.98 0.96
35 0.98 1 1 0.98 0.96
35.5 0.98 1 0.97 0.98 0.99
36 0.96 1 0.99 1 0.99
36.5 0.96 0.97 0.98 0.95 0.98
37 0.98 - 0.97 0.97 0.97 1
37.5 1 0.98 0.98 0.97 0.97
38 0.93 1 1 0.98 0.96
38.5 0.99 0.97 0.97 0.98 0.94
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CETIS Analytical Report Report Date: 30 Jun-15 09:48 (p 1 of 2)

Test Code: 1410-S151 | 00-7545-0940

Echinoid Embryo-Larval Development Test Nautilus Environmental (CA)
Analysis ID:  11-3618-3366 Endpoint: Development Rate CETIS Version: CETISv1.8.7
Analyzed: 30 Jun-15 9:47 Analysis: Parametric-Control vs Treatments Official Results: Yes
Sample Note: Frozen seawater prepared at Nautilus was used as brine.
Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA C>T NA NA 3.76% 38.5 >38.5 NA
Dunnett Multiple Comparison Test
Control vs C-ppt Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)
Lab Control 35 -1.362 2.478 0.080 8 0.9978 CDF Non-Significant Effect

35.5 -1.236 2.478 0.090 8 0.9966 CDF Non-Significant Effect

36 -1.82 2.478 0.090 8 0.9996 CDF Non-Significant Effect

36.5 0.2822 2.478 0.090 8 0.8093 CDF Non-Significant Effect

37 -0.6538  2.478 0.090 8 0.9781 CDF Non-Significant Effect

375 -0.8304 2.478 0.090 8 0.9870 CDF Non-Significant Effect

38 -0.6709 2478 0.090 8 0.9791 CDF Non-Significant Effect

38.5 0.02403 2.478 0.090 8 0.8832 CDF Non-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision{a:5%)
Between 0.02641647 0.003302059 8 0.9943 0.4570 Non-Significant Effect
Error 0.1195557 0.003320992 36
Total 0.1459722 44
Distributionat Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Bartlett Equality of Variance 7.437 20.09 0.4903 Equal Variances
Distribution Shapiro-Wilk W Normality 0.9715 0.9308 0.3283 Normal Distribution
Development Rate Summary
C-ppt Control Type  Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
0 Lab Control 5 0.972 0.9616 0.9824 0.97 0.96 0.98 0.003742 0.86% 0.0%
35 5 0.984 0.9632 1 0.98 0.96 1 0.007483 1.7% -1.24%
35.5 5 0.984 0.9698 0.9982 0.98 0.97 1 0.005099 1.16% -1.24%
36 5 0.988 0.9676 1 0.99 0.96 1 0.007349 1.66% -1.65%
36.5 5 0.968 0.9518 0.9842 0.97 0.95 0.98 0.005831 1.35% 0.41%
37 5 0.978 0.9618 0.9942 0.97 0.97 1 0.005831 1.33% -0.62%
375 5 0.98 0.9648 0.9952 0.98 0.97 1 0.005477 1.25% -0.82%
38 5 0.974 0.9372 1 0.98 0.93 1 0.01327 3.05% -0.21%
38.5 5 0.97 0.9468 0.9932 0.97 0.94 0.99 0.008367 1.93% 0.21%
Angular (Corrected) Transformed Summary
C-ppt Control Type  Count Mean 95% LCL 95% UCL Median Min Max StdErr CV% %Effect
0 Lab Control 5 1.404 1.373 1.435 1.397 1.369 1.429 0.01127 1.8% 0.0%
35 5 1.454 1.372 1.535 1.429 1.369 1.521 0.02944  4.53% -3.53%
35.5 5 1.449 1.39 1.509 1.429 1.397 1.521 0.0214 3.3% -3.21%
36 5 1.47 1.394 1.547 1.471 1.369 1.521 0.02763  4.2% -4.72%
36.5 5 1.394 1.348 1.44 1.397 1.345 1.429 0.01646  2.64% 0.73%
37 5 1.428 1.361 1.495 1.397 1.397 1.521 0.02403  3.76% -1.7%
375 5 1.434 1.371 1.498 1.429 1.397 1.521 0.02276  3.55% -2.16%
38 5 1.429 1.31 1.547 1.429 1.303 1.521 0.04258 6.67% -1.74%
38.5 5 1.403 1.336 1.47 1.397 1.323 1.471 0.02416  3.85% 0.06%

n N
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CETIS Analytical Report Report Date: 30 Jun-15 09:48 (p 2 of 2)

Test Code: 1410-S151 | 00-7545-0940
Echinoid Embryo-Larval Development Test Nautilus Environmental (CA)
Analysis ID:  11-3618-3366 Endpoint: Development Rate CETIS Version: CETISv1.8.7
Analyzed: 30 Jun-15 9:47 Analysis: Parametric-Control vs Treatments Official Results: Yes
Graphics
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CETIS Ana|ytica| Report Report Date: 30 Jun-1509:48 (p 1 of 1)
Test Code: 1410-S151 | 00-7545-0940
Echinoid Embryo-Larval Development Test Nautilus Environmental (CA)
Analysis ID:  04-0439-9908 Endpoint: Development Rate CETIS Version: CETISv1.8.7
Analyzed: 30 Jun-15 9:48 Analysis: Linear Interpolation (ICPIN) Official Results: Yes
Sample Note: Frozen seawater prepared at Nautilus was used as brine.
Linear Interpolation Options
X Transform Y Transform Seed Resamples Exp 95% CL Method
Linear Linear 2735 1000 Yes Two-Point Interpolation
Point Estimates
Level ppt 95% LCL 95% UCL
EC25 >38.5 N/A N/A
EC50 =385 N/A N/A
Development Rate Surnmary Calculated Variate(A/B)
C-ppt Control Type Count Mean Min Max Std Err Std Dev CV% %Effect A B
0 Lab Control 5 0.972 0.96 0.98 0.003742 0.008366 0.86% 0.0% 486 500
35 5 0.984 0.96 1 0.007483 0.01673 1.7% -1.24% 492 500
35.5 5 0.984 0.97 1 0.005099 0.0114 1.16% -1.24% 492 500
36 5 0.988 0.96 1 0.007349 0.01643  1.66% -1.65% 494 500
36.5 5 0.968 0.95 0.98 0.005831 0.01304 1.35% 0.41% 484 500
37 5 0.978 0.97 1 0.005831 0.01304  1.33% -0.62% 489 500
37.5 5 0.98 0.97 1 0.005477 0.01225 1.25% -0.82% 490 500
38 5 0.974 0.93 1 0.01327 0.02966  3.05% -0.21% 487 500
38.5 5 0.97 0.94 0.99 0.008367 0.01871  1.93% 0.21% 485 500
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CETIS Test Data Worksheet

Report Date:

24 Nov-14 09:36 (p 1 of 2)
Test Code: [ 4 [)-§ 5 | 00-7545-0940/1410-S151

Echinoid Embryo-Larval Development Test

Nautilus Environmental (CA)

Start Date: 3Q, Oct-14 Species: Dendraster excentricus Sample Code: Brine
End %ée;jﬂ’ )%Nov—M Protocol: EPA/600/R-95/136 (1995) Sample Source: Poseidon
Sample ISa;g‘:g‘ 30 Oct-14 Material: Brined seawater Sample Station:
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CETIS Test Data Worksheet Report Date: 24 Nov-14 09:36 (p 2 of 2)
Test Code: 00-7545-0940/1410-S151
C-ppt Code| Rep | Pos | # Counted | # Normal Notes
81 nO | A5 | WL St S 449100
® | joo a4%
| 10 | Ay | ALy g Fret g amik 13/100
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CETIS Test Data Worksheet

Report Date: 28 Oct-14 16:41 (p 1 of 2)
Test Code: 00-7545-0940/1410-S151

Echinoid Embryo-Larval Development Test

Nautilus Environmental (CA)

Start Date: 30 Oct-14 Species: Dendraster excentricus Sample Code: Brine
End Dat 'ﬁﬁ%ﬁNov-M Protocol: EPA/600/R-95/136 (1995) Sample Source: Poseidon
Sample Date: 30 Oct-14 Material: Brined seawater Sample Station:
C-ppt Code| Rep | Pos | # Counted | # Normal Notes
0 BC 1 41
0 BC 2 6
0 BC 3 32
0 BC 4 28
0 BC 5 36
0 LC 1 35
0 LC 2 40
0 LC 3 13
0 LC 4 46
0 LC 5 27
35 1 4
35 2 24
35 3 34
35 4 31
35 5 3
35.5 1 15
35.5 2 42
35.5 3 8
35.5 4 29
356.5 5 16
36 1 18
36 2 44
36 31
36 4 30
36 5 19
36.5 1 50
36.5 2 5
36.5 3 33
36.5 4 49
36.5 5 17
37 1 12
37 2 21
37 3 43
37 4 47
37 5 1
375 110 B
37.5 2 25
37.5 3 37
375 4 | 38
37.5 5 20
38 1 48
38 2 9
38 3 2
38 4 39
38 5 22
38.5 1 7
38.5 2 14
A S A i
000-089-170-2 QC=fC. CETIS™ v1.8.4.23 Analyst: & QAM/ it



CETIS Test Data Worksheet

Report Date:

28 Oct-14 16:41 (p 2 of 2)

Test Code: 00-7545-0940/1410-S151
| C-ppt Code| Rep | Pos | # Counted | # Normal Notes
38.5 26
" 3.5 23 |
} 385 45
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Marine Chronic Bioassay Water Quality Measurements

Client/Project: Poseidon/Salinity Tolerance Study Test Species: D. excentricus
Sample ID: Brine (frozen seawater) ~ Start Date/Time: 10/30/2014 ]Q%
. o _
Test No.: 1410-S151 End Date/Time: 11/5/2014 |7 2.0
E'g%
i
Concentration Salinity Temperature Dissolved Oxygen pH
(PPY) (PPY) (°C) eyt (mgiL) &Y" (pH units)
::::. 2332 2z L |z , , 4 i 1.6 W 5 o aid W - -
Lab Control 333|555 PR (250 |5 b\ 3L 2 g7 ~ Yl T8 | o414 .97 [TA43
s | o e el Ly ¢ ny e
Brine Control | 33 7(3%7 [25.9 |43 | gy |'2 ] > TS i 112574 |18 | +8 [Bos|foc |91 [¥2%
35 2uglsia jpo [0 vgiss b B |gs |07 77 | Qo7 T4 Y | 1ay
355 255(355 3.0 |2p 5 | IS.0[\ST gﬁ b wa | g |90 |77 |12 |§.07/éey RoT |1ag
36 20|30 (20 | Be-t {1HT [T PEIwh wel| g7 ¥ |TL | Fa |83 A> Cil | 3as
36.5 26 513S [ H D [Bes [\ e %%* H1es| & | 9 |78 | +F |§ 0|85k 0 |+ag
37 0.0 1570 B0 B |48 sa [PAHwwo| €8 [T | 4 [ €T 90 |ay
37.5 3751315 |14 |2t |49 [5A AW ®o|r s |8 74 |74 | 20% Bt |91 |1 ag
38 280|214 |[22.0|2ec 159 | B4 PSHY e | g7 |78 |79 |79 |6 06|23 (17 |3ay
) ' . = ~ - .
385 3%.51224 39.% |ze.% \S6 |\e-© )ﬂ;’»@{qv“jg@§ x| 7% |79 | Fa |5 agldO gg’] % .o
Technician Initials: WQ Readings:
Dilutions made by:

Comments: 0 hrs:
24 hrs:
48 hrs:
72 hrs:

ac check:_ AC /eal/f{//’#{ Final Review: Yep iz

Nautilus Environmental. 4340 Vandever Avenue. San Diego, CA 92120.




Echinoderm Laryal Development Worksheet

Client: : Start Date/'l"mj 10/30/2014 /| (p 20
Sample ID: > End Date/Timle: +3/2044 it t)y |72 0
‘Test No.: Species: D. excentricus

Animal Source: Mission Bay
Tech initials: Date Collected: V5] 54 { {4
Injection Time: . e

! ‘(térget range of 0:8 - 1.0 for density of 4x10° sperm/m)

X 50 = [ bl) eggs/mi

(target cou ‘f25 eggs per vertical pass on Sedgwick-Rafter
slide for a final density of 1000 eggs/ml)

Initial degsrty Vhutit) eggs/ml - - = ‘ .0 {dilution factor egg stock l /] O mi
1000  eggs/mi’ - 1.0  part egg stock seawater =" )|
parts seawater

' egg stock according to the calculated dilution factor. For-example, if the dilution factor is 2.25, use 100 ml of existing stock (1
art) and 125 ml of dilution water (1.25 parts).

Volume of Sperm stock needed to fertilize eggs:

Egg Stock (mL)= + = LD
Sperm Stock (uL)= 1 0.
Egg/Sperm: Ratio = Ll 5 ) ud
Fertilization Time: - “{5;
Embryo Stock Fertilization Checks: No. No.
‘ Time Fert. Unfert. %
10 minutes (1st fert.) 13 AR 2. ag
20 minutes (2nd fert. If needed) '
 Test Initiation Time |20 Embryo Stock Added:  0.25 ml
Test Termination:
No. No. %

Normal Abnormal Normal A

72-hour QC check® g7 A Z7
End of test QC check — - —

Comments: ? If the embryo development does not meet the mean test acceptability criterion of 80% normally
developed, continue the test up to 86-hrs (ASTM 1999).

QC Check: 45( la"/ H} "1 : Final Review: PAY TZ’/ i le‘f

Nautilus Environmental. 4340 VandeverAvenue San Diego, CA 92120.



Sand Dollar
72-hour Larval Development

Test Date: July 22, 2015



CETIS Summary Report Report Date: 04 Aug-1515:01 (p 1 of 1)
Test Code: 1507-S083 | 20-0434-3180
Echinoid Embryo-Larval Development Test Nautilus Environmental (CA)
Batch ID: 03-4901-7220 Test Type: Development Analyst:
Start Date: 22 Jul-15 15:10 Protocol: EPA/600/R-95/136 (1995) Diluent: Natural Seawater
Ending Date: 25 Jul-15 15:40 Species:  Dendraster excentricus Brine: Frozen Seawater
Duration: 73h Source: Mission Bay Age:
Sample ID: 15-0490-2480 Code: 1507-S083 Client: Poseidon
Sample Date: 22 Jul-15 Material:  Brined seawater Project:
Receive Date: 22 Jul-15 Source: Poseidon
Sample Age: 15h Station:
Comparison Summary
Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method
17-8801-0881 Development Rate 38.5 >38.5 NA 4.29% Dunnett Multiple Comparison Test
Point Estimate Summary
Analysis ID  Endpoint Level ppt 95% LCL 95% UCL TU Method
06-2599-1098 Development Rate EC25 >38.5 N/A N/A Linear Interpolation (ICPIN)
EC50 >38.5 N/A N/A
Test Acceptability
Analysis ID Endpoint Attribute Test Stat TAC Limits Overlap Decision
06-2599-1098 Development Rate Control Resp 0.964 0.8-NL Yes Passes Acceptability Criteria
17-8801-0881 Development Rate Control Resp 0.964 0.8-NL Yes Passes Acceptability Criteria
17-8801-0881 Development Rate PMSD 0.04292 NL-0.25 No Passes Acceptability Criteria
Development Rate Summary
C-ppt Control Type  Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% %Effect
33.4 Brine Control 5 0.96 0.9228 0.9972 0.91 0.99 0.01342  0.03 3.13% 0.0%
33.5 Lab Control 5 0.964 0.9452 0.9828 0.94 0.98 0.006782 0.01517 1.57% -0.42%
34.9 5 0.976 0.9552 0.9968 0.95 0.99 0.007483 0.01673 1.71% -1.67%
35.4 5 0.962 0.9398 0.9842 0.94 0.99 0.008 0.01789  1.86% -0.21%
35.9 5 0.962 0.9381 0.9859 0.94 0.99 0.008602 0.01924 2.0% -0.21%
36.4 5 0.944 0.8939 0.9941 0.9 0.99 0.01806  0.04037 4.28% 1.67%
36.9 5 0.962 0.9233 1 0.91 0.99 0.01393 0.03114  3.24% -0.21%
37.4 5 0.966 0.9549 0.9771 0.96 0.98 0.004 0.008944 0.93% -0.63%
37.9 5 0.93 0.9022 0.9578 0.9 0.96 0.01 0.02236 2.4% 3.13%
38.5 5 0.942 0.9111 0.9729 0.92 0.98 0.01114  0.0249 2.64% 1.88%
Development Rate Detail
C-ppt Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
33.4 Brine Control 0.91 0.97 0.97 0.99 0.96
33.5 Lab Control 0.98 0.97 0.94 0.96 0.97
34.9 0.99 0.97 0.95 0.98 0.99
35.4 0.96 0.99 0.94 0.96 0.96
35.9 0.95 0.94 0.97 0.96 0.99
36.4 0.99 0.98 0.94 0.9 0.91
36.9 0.97 0.98 0.96 0.91 0.99
37.4 0.97 0.96 0.96 0.96 0.98
37.9 0.92 0.93 0.96 0.94 0.9
38.5 0.94 0.92 0.98 0.95 0.92
e
000-089-170-2 CETIS™ v1.8.7.20 Analyst: ,A(f/ QAT @j“i/i")




CETIS Ana|ytica| Report Report Date: 04 Aug-15 15:01 (p 1 of 2)
Test Code: 1507-S083 | 20-0434-3180

Echinoid Embryo-Larval Development Test Nautilus Environmental (CA)

Analysis ID:  17-8801-0881 Endpoint: Development Rate CETIS Version: CETISv1.8.7

Analyzed: 04 Aug-15 15:00 Analysis: Parametric-Control vs Treatments Official Results: Yes

Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU

Angular (Corrected) NA C>T NA NA 4.29% 38.5 >38.5 NA

Dunnett Multiple Comparison Test

Control vs C-ppt Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)

33.5 34.9 -1.038 2.478 0.094 8 0.9933 CDF Non-Significant Effect

33.5 35.4 0.06751  2.478 0.094 8 0.8724 CDF Non-Significant Effect

33.5 35.9 0.05108 2.478 0.094 8 0.8766 CDF Non-Significant Effect

33.5 36.4 0.9325 2.478 0.094 8 0.5351 CDF Non-Significant Effect

33.5 36.9 -0.08789 2.478 0.094 8 0.9079 CDF Non-Significant Effect

33.5 37.4 -0.09918 2.478 0.094 8 0.9102 CDF Non-Significant Effect

33.5 37.9 2.034 2.478 0.094 8 0.1203 CDF Non-Significant Effect

33.5 38.5 1.314 2.478 0.094 8 0.3588 CDF Non-Significant Effect

ANOVA Table

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

Between 0.04842526 0.006053158 8 1.678 0.1376 Non-Significant Effect

Error 0.1298275 0.00360632 36

Total 0.1782528 44

Distributional Tests

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

Variances Bartlett Equality of Variance 7.868 20.09 0.4464 Equal Variances

Distribution Shapiro-Wilk W Normality 0.9796 0.9308 0.6045 Normal Distribution

Development Rate Summary

C-ppt Control Type  Count Mean 95% LCL 95% UCL Median  Min Max StdErr CV% %Effect

33.5 Lab Control 5 0.964 0.9452 0.9828 0.97 0.94 0.98 0.006782 1.57% 0.0%

34.9 5 0.976 0.9552 0.9968 0.98 0.95 0.99 0.007483 1.71% -1.25%

35.4 5 0.962 0.9398 0.9842 0.96 0.94 0.99 0.008 1.86% 0.21%

35.9 5 0.962 0.9381 0.9859 0.96 0.94 0.99 0.008602 2.0% 0.21%

36.4 5 0.944 0.8939 0.9941 0.94 0.9 0.99 0.01806 4.28% 2.08%

36.9 5 0.962 0.9233 1 0.97 0.91 0.99 0.01393  3.24% 0.21%

37.4 5 0.966 0.9549 0.9771 0.96 0.96 0.98 0.004 0.93% -0.21%

379 5 0.93 0.9022 0.9578 0.93 0.9 0.96 0.01 2.4% 3.53%

38.5 5 0.942 0.9111 0.9729 0.94 0.92 0.98 0.01114  2.64% 2.28%

Angular (Corrected) Transformed Summary

C-ppt Control Type  Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect

33.5 Lab Control 5 1.383 1.334 1.432 1.397 1.323 1.429 0.01765 2.85% 0.0%

34.9 5 1.422 1.356 1.488 1.429 1.345 1.471 0.02377  3.74% -2.85%

354 5 1.38 1.313 1.448 1.369 1.323 1.471 0.02425 3.93% 0.19%

35.9 5 1.381 1.31 1.452 1.369 1.323 1.471 0.02551 4.13% 0.14%

36.4 5 1.348 1.225 1.47 1.323 1.249 1.471 0.04398 7.3% 2.56%

36.9 5 1.386 1.291 1.482 1.397 1.266 1.471 0.03447 5.56% -0.24%

374 5 1.387 1.354 1.419 1.369 1.369 1.429 0.01178 1.9% -0.27%

37.9 5 1.306 1.25 1.362 1.303 1.249 1.369 0.02007  3.44% 5.59%

38.5 5 1.333 1.259 1.407 1.323 1.284 1.429 0.02668 4.48% 3.61%
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CETIS Ana|ytica| Report Report Date: 04 Aug-15 15:01 (p 2 of 2)
Test Code: 1507-S083 | 20-0434-3180
Echinoid Embryo-Larval Development Test Nautilus Environmentai (CA)
Analysis ID:  17-8801-0881 Endpoint: Development Rate CETIS Version: CETISv1.8.7
Analyzed: 04 Aug-15 15:00 Analysis: Parametric-Control vs Treatments Official Results: Yes
Development Rate Detail
C-ppt Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
33.5 Lab Control 0.98 0.97 0.94 0.96 0.97
34.9 0.99 0.97 0.95 0.98 0.99
35.4 0.96 0.99 0.94 0.96 0.96
35.9 0.95 0.94 0.97 0.96 0.99
36.4 0.99 0.98 0.94 0.9 0.91
36.9 0.97 0.98 0.96 0.91 0.99
37.4 0.97 0.96 0.96 0.96 0.98
37.9 0.92 0.93 0.96 0.94 0.9
38.5 0.94 0.92 0.98 0.95 0.92
Angular (Corrected) Transformed Detail
C-ppt Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
33.5 Lab Control 1.429 1.397 1.323 1.369 1.397
34.9 1.471 1.397 1.345 1.429 1.471
35.4 1.369 1.471 1.323 1.369 1.369
35.9 1.345 1.323 1.397 1.369 1.471
36.4 1.471 1.429 1.323 1.249 1.266
36.9 1.397 1.429 1.369 1.266 1.471
37.4 1.397 1.369 1.369 1.369 1.429
37.9 1.284 1.303 1.369 1.323 1.249
38.5 1.323 1.284 1.429 1.345 1.284
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CETIS Ana|ytica| Report Report Date: 04 Aug-15 15:01 (p 1 of 1)
Test Code: 1507-S083 | 20-0434-3180

Echinoid Embryo-Larval Development Test Nautilus Environmental (CA)

Analysis ID:  06-2599-1098 Endpoint: Development Rate CETIS Version: CETISv1.8.7

Analyzed: 04 Aug-15 15:01 Analysis: Linear Interpolation (ICPIN) Official Results: Yes

Linear Interpolation Options

X Transform Y Transform Seed Resamples Exp 95% CL Method

Linear Linear 1018710 1000 Yes Two-Point Interpolation

Point Estimates

Level ppt 95% LCL 95% UCL

EC25 >38.5 N/A N/A

EC50 >38.5 N/A N/A

Development Rate Summary Calculated Variate(A/B)

C-ppt Control Type Count Mean Min Max Std Err Std Dev  CV% %Effect A B

33.5 Lab Control 5 0.964 0.94 0.98 0.006782 0.01517  1.57% 0.0% 482 500

34.9 5 0.976 0.95 0.99 0.007483 0.01673 1.71% -1.25% 488 500

35.4 5 0.962 0.94 0.99 0.008 0.01789  1.86% 0.21% 481 500

35.9 5 0.962 0.94 0.99 0.008602 0.01924 2.0% 0.21% 481 500

36.4 5 0.944 0.9 0.99 0.01806  0.04037 4.28% 2.08% 472 500

36.9 5 0.962 0.91 0.99 0.01393  0.03114  3.24% 0.21% 481 500

37.4 5 0.966 0.96 0.98 0.004 0.008945 0.93% -0.21% 483 500

37.9 5 0.93 0.9 0.96 0.01 0.02236 2.4% 3.53% 465 500

38.5 5 0.942 0.92 0.98 0.01114  0.0249 2.64% 2.28% 471 500

Development Rate Detail

C-ppt Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

33.5 Lab Control 0.98 0.97 0.94 0.96 0.97

34.9 0.99 0.97 0.95 0.98 0.99

35.4 0.96 0.99 0.94 0.96 0.96

35.9 0.95 0.94 0.97 0.96 0.99

36.4 0.99 0.98 0.94 0.9 0.91

36.9 0.97 0.98 0.96 0.91 0.99

37.4 0.97 0.96 0.96 0.96 0.98

37.9 0.92 0.93 0.96 0.94 0.9

38.5 0.94 0.92 0.98 0.95 0.92
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CETIS Test Data Worksheet

Report Date: 21 Jul-1517:13 (p 1 of 2)
Test Code: 20-0434-3180/7777D98C

Echinoid Embryo-Larval Development Test

Nautilus Environmental (CA)

Start Date: 22 Jul-15
End Date: 25 Jul-15

Species:

Dendraster excentricus

Protocol: EPA/600/R-95/136 (1995)

Sample Code:  1507-S 0% ™
Sample Source: Poseidon

Sample Date: 22 Jul-15 Material: Brined seawater Sample Station:
C-ppt Code| Rep | Pos | # Counted | # Normal Notes
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CETIS Test Data Worksheet

Report Date:

21 Jul-1517:13 (p 2 of 2)
Test Code: \ gm«soyg 20-0434-3180/7777D98C

C-ppt Code| Rep | Pos | #Counted | # Normal Notes
“ oo | Y% | G s (uns
© 1100 | 9% \
50 (OO q b ~-

000-089-170-2
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CETIS Test Data Worksheet

Report Date: 21 Jul-1517:13 (p 1 of 2)
Test Code: ISL7-508 2 20-0434-3180/7777D98C

Echinoid Embryo-Larval Development Test

Nautilus Environmental (CA)

Start Date: 22 Jul-15 Species: Dendraster excentricus Sample Code: 1507-S
End Date: 25 Jul-15 Protocol: EPA/600/R-95/136 (1995) Sample Source: Poseidon
Sample Date: 22 Jul-15 Material: Brined seawater Sample Station:
C-ppt Code| Rep | Pos | #Counted | # Normal Notes
o et 2 0o b Ac 1ashS
0 BC 2 33
0 BC 3 25
0 BC 4 42
0 BC 5 28
o jrejr il wd | [ACTais
0 LC! 2 | 15 !
0 LC 3 20
0 LC 4 30
0 LC 5 6
35 1 32
35 2 39
35 3 40
35 4 8
35 5 19
356.5 1 12
355 2 | 44
35.5 3 5
35.5 4 21
35.5 5 11
36 1 26
36 2 7
36 3 45
36 4 16
36 5 35
36.5 1 18
36.5 2 29
36.5 3 47
36.5 4 2
36.5 5 27
37 1 38
37 2 49
37 3 34
37 4 23
37 5 13
375 1 41
375 2 37
37.5 3 31
37.5 4 9
375 5 43
38 1 1
38 2 36
38 3 50
38 4 14
38 5 3
38.5 1 4
38.5 2 46

000-089-170-2 CETIS™ v1.8.7.20

Analyst: N QA 4-947/4); Q/



CETIS Test Data Worksheet

Report Date:

21 Jul-1517:13 (p 2 of 2)

Test Code: {1503 20-0434-3180/7777D98C

C-ppt Code| Rep | Pos | # Counted | # Normal Notes
38.5 48

38.5 17

38.5 22

000-089-170-2

Qs

Lo

CETIS™ v1.8.7.20
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Marine Chronic Bioassay Water Quality Measurements

Client: Poseidon Test Species: D. excentricus
Sample ID: Nautilus brine (frozen seawater) Start Date/Time: «-ﬂz‘_w \§5 =)
Sample Log No.: 15, M /A End Date/Time:  724/2045 iI540
Test No.: ?ig%gj llz;% Mass
Concentration Salinity Temperature Dissolved Oxygen pH
(ppt) : (ppt) (°C) (mgl/L) & (PH units)
Lab Control |35 %5.5 | =z 3|leo |15 G749 %340%
Brine Control |33 333 | 254|233 [ /bQ| 51 |190| 52| ¥4 |go |78 | 52|50 8o % 806
35.0 349 |38 544 P o | 152 [MA]153] el g [.0] 51 | 0T (80T [2554 Bob
35.5 354 sy 2.4 253 Wi |51 Mt | 52| 870 s |20|d2 | ¥ e |06 | 503
36.0 259|3%9 %94 FM 155 152 (W& |I5H] 88 [0 |[D | 2| 09| et 907 | o
36.5 Sl | %Y Pt | B3 [189 (s M8 iz ¥V (s |90 52|89 |89 |g.07] oOT
37.0 209 (%1 2.4 | 2y 159 |15 |14 \’SW} Yeleo |40 %2 rF|es |g.02]| Fo1
37.5 MY [FIY (37310 [90 [Ms | 154 ] ¥y 60 |ge | ¥ 2|6 e 909 %07
38.0 S 514308 gy | [P Isw | 38 [ 8e | 4.0 32| vos| e [4.09] g07

385 SIS |39 HHAU(BEE | Isb [y [MA] IS gy | %) | %] 82| R0 | e |8 09| BoT

Technician Initials: WQ Readings:
Dilutions made by:

Comments: 0 hrs: H(«Clm € MS\ecwx 6 Sl " (. ynede
24 hrs: J
48 hrs: ooy aud 711 pAlG
72 hrs:
Qc Check:  A( Sul ) Final Review: 4 &/ /1o

Nautilus Environmental. 4340 Vandever Avenue. San Diego, CA 92120.




Marine Chronic Bioassay Echinoderm Larval Development Worksheet

Client: P 0 | A(/V\ , Start Date/Time: -] ;.i}{ I¥7 151D
Sample ID: Navdhins brirne (Fryren seatosder ) End Date/Time: ] |2 |15/ 1SY U
Test No.: {57 -S0OK Species: D. excentricus
Date Collected: 7] IR
Tech initials: iﬁ C
Injection Time: { e
Sperm Absorbance at 400 nm: /- (target range of 0.8 - 1.0 for density of 4x10° sperm/ml)
s e
-

Eggs Counted: [ b Mean: ( 0?« é X 50 = ? @0 eggs/mi

277

7 D (target counts of 20 eggs per vertical pass on Sedgwick-Rafter

_— slide for a final density of 1000 eggs/ml)

LY
B

Initial density: LT %0 eggs/mil _ 0. 1% dilution factor egg stock Lo mi
Final density: 1000 eggs/mi seawater — ml

Prepare the egg stock according to the calculated dilution factor. For example, if the dilution factor is 2.25, use 100 ml of existing stock

(1 part) and 125 ml of dilution water (1.25 parts).
Add 100 L sperm stock per 100mL of egg stock. For example, if you have 60mL of egg stock, add 60uL sperm stock.

Embryo Stock Fertilization Checks (Initiate test only when fertilization is 290%):

No. No.

Time Fert. Unfert. %
10 minutes (1st fert.) \50 2 “47 3 6/
20 minutes (2nd fert. If needed) e — o -
Fertilization Time: 1 152
Test Initiation Time: L L) { O Embryo Stock Added:  0.25 ml
Test Termination:

No. No. %
Normal Abnormal Normal

72-hour QC check® jow O N
End of test QC check - — '
Comments: ? If the embryo development does not meet the mean test acceptability criterion of 80% normally

developed, continue the test to 96-hrs (ASTM 1999).

QC Check: Al g//‘” I Final Review: [/OL %/ x'f/} 5/

Nautilus Environmental. 4340 Vandever Avenue. San Diego, CA 92120.




Purple Urchin Fertilization

Test Date: October 30, 2014



CETIS Summary Report Report Date: 30 Jun-1509:45 (p 1 of 1)
Test Code: 1410-S148 | 01-7477-7582

Echinoid Sperm Cell Fertilization Test 15C Nautilus Environmental (CA)
Batch ID: 07-7620-3286 Test Type: Fertilization Analyst:
Start Date: 30 Oct-14 15:05 Protocol: EPA/600/R-95/136 (1995) Diluent:  Natural Seawater
Ending Date: 30 Oct-14 15:45 Species:  Strongylocentrotus purpuratus Brine: Frozen Seawater
Duration: 40m Source: Pt. Loma Age:
Sample ID: 13-8527-9097 Code: Brine Client: Poseidon
Sample Date: 30 Oct-14 Material:  Brined seawater Project:
Receive Date: 30 Oct-14 Source: Poseidon .
Sample Age: 15h station:  Pouklue Bnee
Sample Note: Frozed seawater prepared at Nautilus was used as brine.
Comparison Summary
Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method
20-1180-9983 Fertilization Rate 38.5 >38.5 NA 10.4% Dunnett Multiple Comparison Test
Point Estimate Summary
Analysis ID Endpoint Level ppt 95% LCL 95% UCL TU Method
15-0920-7834 Fertilization Rate EC25 >38.5 N/A N/A Linear Interpolation (ICPIN})

EC50 >38.5 N/A N/A
Test Acceptability
Analysis ID Endpoint Attribute Test Stat TAC Limits Overlap Decision
15-0920-7834 Fertilization Rate Control Resp 0.808 0.7 - NL Yes Passes Acceptability Criteria
20-1180-9983 Fertilization Rate Control Resp 0.808 0.7 - NL Yes Passes Acceptability Criteria
20-1180-9983 Fertilization Rate PMSD 0.1039 NL - 0.25 No Passes Acceptability Criteria
Fertilization Rate Summary
C-ppt Control Type  Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% %Effect
0 Brine Control 5 0.836 0.7907 0.8813 0.78 0.87 0.01631  0.03647 4.36% 0.0%
0 Lab Control 5 0.808 0.7236 0.8924 0.73 0.88 0.0304 0.06797 8.41% 3.35%
35 5 0.868 0.7893 0.9467 0.77 0.94 0.02835 0.0634 7.31% -3.83%
355 5 0.828 0.7743 0.8817 0.76 0.87 0.01934 0.04324 5.22% 0.96%
36 5 0.832 0.8011 0.8629 0.79 0.85 0.01114  0.0249 2.99% 0.48%
36.5 5 0.848 0.7698 0.9262 0.78 0.95 0.02818 0.06301 7.43% -1.44%
37 5 0.842 0.7905 0.8935 0.79 0.89 0.01855 0.04147 4.93% -0.72%
375 5 0.822 0.772 0.872 0.78 0.86 0.018 0.04025 4.9% 1.68%
38 5 0.822 0.7911 0.8529 0.79 0.86 0.01114  0.0249 3.03% 1.68%
38.5 5 0.816 0.769 0.863 0.77 0.86 0.01691 0.03782 4.63% 2.39%
Fertilization Rate Detail
C-ppt Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Brine Control 0.87 0.78 0.82 0.86 0.85
0 Lab Control 0.75 0.87 0.88 0.73 0.81
35 0.85 0.89 0.77 0.94 0.89
35.5 0.86 0.87 0.82 0.76 0.83
36 0.79 0.85 0.85 0.83 0.84
36.5 0.78 0.82 0.95 0.84 0.85
37 0.79 0.89 0.87 0.81 0.85
375 0.78 0.83 0.86 0.78 0.86
38 0.86 0.82 0.82 0.79 0.82
38.5 0.8 0.77 0.86 0.85 0.8

B i e
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CETIS Analytical Report

Report Date:
Test Code:

30 Jun-15 09:44 (p 1 of 2)
1410-S148 | 01-7477-7582

Echinoid Sperm Cell Fertilization Test 15C

Nautilus Environmental (CA)

Analysis ID:  20-1180-9983 Endpoint: Fertilization Rate CETIS Version: CETISv1.8.7
Analyzed: 30 Jun-15 9:44 Analysis: Parametric-Control vs Treatments Official Results: Yes
Sample Note: Frozed seawater prepared at Nautilus was used as brine.
Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA C>T NA NA 10.4% 38.5 >38.5 NA
Dunnett Multiple Comparison Test
Control vs C-ppt Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)
Lab Control 35 -2.005 2478 0.104 8 0.9998 CDF Non-Significant Effect

355 -0.5516  2.478 0.104 8 0.9708 CDF Non-Significant Effect

36 -0.6444 2478 0.104 8 0.9775 CDF Non-Significant Effect

36.5 -1.342 2478 0.104 8 0.9976 CDF Non-Significant Effect

37 -1.007 2.478 0.104 8 0.9926 CDF Non-Significant Effect

37.5 -0.3573 2478 0.104 8 0.9512 CDF Non-Significant Effect

38 -0.3308 2.478 0.104 8 0.9479 CDF Non-Significant Effect

38.5 -0.166 2.478 0.104 8 0.9227 CDF Non-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 0.02892046 0.003615058 8 0.8153 0.5940 Non-Significant Effect
Error 0.1596273 0.004434091 36
Total 0.1885477 44
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Bartlett Equality of Variance 9.343 20.09 0.3142 Equal Variances
Distribution Shapiro-Wilk W Normality 0.9902 0.9308 0.9652 Normal Distribution
Fertilization Rate Summary
C-ppt Control Type  Count Mean 95% LCL 95% UCL Median  Min Max Std Err CV% %Effect
0 Lab Control 5 0.808 0.7236 0.8924 0.81 0.73 0.88 0.0304 8.41% 0.0%
35 5 0.868 0.7893 0.9467 0.89 0.77 0.94 0.02835 7.31% -7.43%
35.5 5 0.828 0.7743 0.8817 0.83 0.76 0.87 0.01934  5.22% -2.48%
36 5 0.832 0.8011 0.8629 0.84 0.79 0.85 0.01114  2.99% -2.97%
36.5 5 0.848 0.7698 0.9262 0.84 0.78 0.95 0.02818  7.43% -4.95%
37 5 0.842 0.7905 0.8935 0.85 0.79 0.89 0.01855 4.93% -4.21%
375 5 0.822 0.772 0.872 0.83 0.78 0.86 0.018 4.9% -1.73%
38 5 0.822 0.7911 0.8529 0.82 0.79 0.86 0.01114  3.03% -1.73%
38.5 5 0.816 0.769 0.863 0.8 0.77 0.86 0.01691  4.63% -0.99%
Angular (Corrected) Transformed Summary
C-ppt Control Type  Count Mean 95% LCL 95% UCL Median  Min Max Std Err CV% %Effect
0 Lab Control 5 1.122 1.014 1.231 1.12 1.024 1.217 0.03908 7.79% 0.0%
35 5 1.207 1.091 1.322 1.233 1.071 1.323 0.0416 7.71% -7.53%
35.5 5 1.145 1.076 1.215 1.146 1.059 1.202 0.02511  4.9% -2.07%
36 5 1.149 1.109 1.19 1.1569 1.095 1.173 0.01452  2.83% -2.42%
36.5 5 1.179 1.055 1.302 1.159 1.083 1.345 0.04445 8.43% -5.04%
37 5 1.164 1.094 1.235 1.173 1.095 1.233 0.02549 4.9% -3.78%
375 5 1.137 1.072 1.202 1.146 1.083 1.187 0.02351  4.62% -1.34%
38 5 1.136 1.095 1.177 1.133 1.095 1.187 0.01477  291%  -1.24%
38.5 5 1.129 1.068 1.19 1.107 1.071 1.187 0.02203 4.36% -0.62%
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000-089-170-2 CETIS™ v1.8.7.20 Analyst: v QAAUL p\ZONS




CETIS Analytical Report

Report Date:

30 Jun-15 09:45 (p 2 of 2)

Test Code: 1410-S148 | 01-7477-7582
Echinoid Sperm Cell Fertilization Test 15C Nautilus Environmental (CA)
Analysis ID:  20-1180-9983 Endpoint: Fertilization Rate CETIS Version: CETISv1.8.7
Analyzed: 30 Jun-15 9:44 Analysis: Parametric-Control vs Treatments Official Results: Yes
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CETIS Analytical Report Report Date: 30 Jun-1509:45 (p 1 of 1)

Test Code: 1410-S148 | 01-7477-7582
Echinoid Sperm Cell Fertilization Test 15C Nautilus Environmental (CA)
Analysis ID:  15-0920-7834 Endpoint: Fertilization Rate CETIS Version: CETISv1.8.7
Analyzed: 30 Jun-15 9:44 Analysis: Linear Interpolation (ICPIN) Official Results: Yes
Sample Note: Frozed seawater prepared at Nautilus was used as brine.
Linear Interpolation Options
X Transform Y Transform Seed Resamples Exp 95% CL  Method
Linear Linear 842477 1000 Yes Two-Point Interpolation
Point Estimates
Level ppt 95% LCL 95% UCL
EC25 >38.5 N/A N/A
EC50 >38.5 N/A N/A
Fertilization Rate Summary Calculated Variate(A/B)
C-ppt Control Type Count Mean Min Max Std Err Std Dev CV% %Effect A B
0 Lab Control 5 0.808 0.73 0.88 0.0304 0.06797 8.41% 0.0% 404 500
35 5 0.868 0.77 0.94 0.02835 0.0634 7.31% -71.43% 434 500
35.5 5 0.828 0.76 0.87 0.01934 0.04324 5.22% -2.48% 414 500
36 5 0.832 0.79 0.85 0.01114  0.0249 2.99% -2.97% 416 500
36.5 5 0.848 0.78 0.95 0.02818 0.06301  7.43% -4.95% 424 500
37 5 0.842 0.79 0.89 0.01855 0.04147 4.93% -4.21% 421 500
37.5 5 0.822 0.78 0.86 0.018 0.04025 4.9% -1.73% 411 500
38 5 0.822 0.79 0.86 0.01114  0.0249 3.03% -1.73% 411 500
38.5 5 0.816 0.77 0.86 0.01691  0.03782 4.63% -0.99% 408 500
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CETIS Test Data Worksheet

Report Date: 28 Oct-14 16:43 (p 1 of 2)

Test Code: 01-7477-7582/1410-S148
Echinoid Sperm Cell Fertilization Test 15C Nautilus Environmental (CA)
Start Date: 30 Oct-14 Species: Strongylocentrotus purpuratus Sample Code: Brine
End Date: 30 Oct-14 Protocol: EPA/600/R-95/136 (1995) Sample Source: Poseidon
Sample Date: 30 Oct-14 Material: Brined seawater Sample Station:
C-ppt Code| Rep | Pos | # Counted # Fertilized Notes
o\ | B3 W/ 1y
2 \oo 2F
S (W
¢ \C‘ﬂ FF
RN
7 feoRsg ., #8
& Voo | B
o | \oo 85
10 V00 % ?
1 \% o
2] Mo | #6
B \OD, 9
“l N0 B6
s 0o | B2
] \oo! 82
71 Mo RF
®l \oa, g5
19 \0o ;Y &
20 RGG 35
2 Yo £5
20 G
21 \oo, £3
“ | Yo | 85
25 \GQ X5
26 00| K&
7 \io| #8
B \00 | 33
2 0 B0
o \o | £2
1 \00 | B6,
2, \bo| b
33 6o B2 ¥
¥ W | %9 \W/5/ 1
s\ | %e
® | \vo | D9
7] 0| 93
B \o | Be
39 \GO 95
] Woo| 7P
a1 \oo | %6
42 \GO Y%
43 \tO % (}
44 \GO %6
45 GO A3
. W %5
47 LY 9
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CETIS Test Data Worksheet Report Date: - 28 Oct-1416:43 (p 2 of 2)
Test Code: 01-7477-7582/1410-S148
C-ppt Code| Rep | Pos | # Counted # Fertilized Notes
48 | \00 79 Ws/iq
9 | \00 #3 ]
0 M0 [ R0 ¥
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Test Code: 01-7477-7582/1410-S148
Echinoid Sperm Cell Fertilization Test 15C Nautilus Environmental (CA)
Start Date: 30 Oct-14 Species: Strongylocentrotus purpuratus Sample Code: Brine
End Date: 30 Oct-14 Protocol: EPA/600/R-95/136 (1995) Sample Source: Poseidon
Sample Date: 30 Oct-14 Material: Brined seawater Sample Station:
B C-ppt Code| Rep | Pos | # Counted # Fertilized Notes
0 BC 1 10 ‘ OO 8@
0 BC 2 40
0 BC 3 35
0 BC 4 32
0 BC 5 9
0 Lc | 1 | 21 100 :Ha
0 LC 2 3 ‘O C) ()t O
0 LC 3 37
0 c| 4 | 49
0 LC 5 22
s "= o0 | 24
35 2 15
35 3 19
35 4 13
35 5 36
35.5 113100 g, 7
35.5 2 17
35.5 3 38
35.5 4 12
35.5 5 1
36 1 48
367 ] 2 20 1 @ g;} 5} i
36 3 25
36 4 28
36 5 5
36.5 HEIRGE) Q0
36.5 2 16
36.5 3 39
36.5 4 | 47 )
36.5 5 | 24 o
37 1% OO 1A
37 2 34
37 3 2
37 4 8 ~
37 5 18
375 1127 Do J6
37.5 2 45
37.5 3 43
37.5 4 7
I 37.5 5 | 41
- 38 14 50 & F
38 2 11
38 3 33
38 4 23
38 5 26
38.5 129 o0 O o
38.5 2 4

V- -
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Report Date: 28 Oct-14 16:43 (p 2 of 2)

CETIS Test Data Worksheet
Test Code: 01-7477-7582/1410-S148
C-ppt Code| Rep | Pos | # Counted # Fertilized Notes )
j’ 385 3 | 14 n
5 38.5 4 | 6
| 38.5 5 | 50
RGAC

CETIS™ v1.8.4.23 Analyst:_ AL aa: L &[]y
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Marine Chronic Bioassay Water Quality Measurements

Client/Project : Poseidon/Salinity Tolerance Study Test Species: S. purpuratus

. N . I g “ET
Sample ID: Brine (frozen seawater) Start Date/Time: 10/30/2014 %@5 [0 b}

AC : TG
Sample Log No.: 44~ oy Acoo\lCo s End Date/Time: 10/30/2014 5=, STEVAN
(/%&fb‘\{.&) m(/ L)
Dilutions made by: Test No: 1410-S148
Analyst: %
Initial Readings
Concentration DO pH Salinity Temperature
(ppt) (mglL) (units) (ppt) (C)

LabControl | (77 by 3.3 9.4

Brine Control | 4 ¢/ % pl PEAREER
o |G Tz 1349 [ WYy
ws | G .07 %95 190
wo 197|905 ol |17
ws |Gy 31D 265 4.7
37.0 .4 %m 570 14,9

4.9 S04 | 279

w0 |G, ot |90

ws 0. %00 | 9% |l

U/

[X)
N
L3}

Comments:

QC Check: % W \'('t)\\k‘)\ Final Review: W ”hg H’

Nautilus Environmental. 4340 Vandever Avenue. San Diego, CA 92120,



Miarine Chronic Bioassay Echinoderm Sperm-Cell Fertilization Worksheet

| -~ ! B ﬁm‘*’?ﬂh § e
Client: Crse \C\.Q‘/\{é?(;ko\}h\!f"( Tolovein e S Start Date/Time: 10/30/2014 Jae 1=0 > 1S0%
Sample ID: S (bvoro n c,c)(;wj@i;) - End Date/Time: _10/30/2014 /4=T3555 (5l
Test No.: VYOS U D Species: S. purpuratus
Animal Source: Point Loma
(& A T
Tech initials: R Date Collected: 024 1Y
Injection Time: RET rd
473 : 6
Sperm Absorbance at 400 nm: - W & . (target range of 0.8 - 1.0 for density of 4x10° sperm/ml)
v L 707
Eggs Counted: «C\E ‘5’ Mean:_{, ). ;g X 50 = §£7Q eggs/mi
4/”!
{ , Y (target counts of 80 eggs per vertical pass on Sedgwick-Rafter
~—_:ﬁ—/—— slide for a final density of 4000 eggs/mi)
—
——
w7 9% .
i 5. ’(C/\Q e ; -
i ) E"\ fa. Y20 ST Y “dota s .
Initial density: g ijf} eggs/ml = Y/ dilution factor l egg stock \%‘% O No C\/\\\\_}{\Id\r\'
Final density: 4000 eggs/ml - 1.0 partegg stock seawater ot mi f@,c\uw&&/ '

M parts seawater

W20 & N{”'jw
Prepare the embryo stock according to the calculated dilution factor. For example, if the dilution factor is 2.25, use 100 ml of existing
stock (1 part) and 125 ml of dilution water (1.25 parts).

Sperm:Egg Ratio

Rangefinder Test: 2000:1 1600:1 1200:1 800:1 400:1 200:1 100:1 50:1

ml Sperm Stock 50 40 30 20 10 5.0 25 1.25

mi Seawater 0.0 10 20 30 40 45 475 48.75
Time Rangefinder Ratio: Fert. Unfert.

Sperm Added (100 pl):  {4Le - (UL 13 7

Eggs Added (0.5 ml): L1 qE (50 q7 q

Test Ended: L5y (5D 91 1

NOTE: Choose a sperm-to-egg ratio that results in fertilization between 80 and 90 percent. If more than one concentration is within
this range, choose the ratio closest to 90 percent unless professional judgment dictates consideration of other factors (e.g., organism
health, stage of reproductive season, site conditions).

i ouses 150
Definitive Test Sperm:Egg Ratio Used: oL
Time Fert. Unfert.
Sperm Added (100 pl)n/{ SoTisee QC1 0 LD
Eggs Added (0.5 ml): =i &5 1585 Qc2 74 {
Test Ended: el L Egg Control 1 ) [ (1o
Egg Control 2 O [15Y]
Comments:

QC Check: [ZA ! \0\' [ Y Final Review: LFF H“(ZJIL{—

Nautilus Environmental. 4340 Vandever Avenue. San Diego, CA 92120.



Purple Urchin Fertilization

Test Date: July 22, 2015



CETIS Summary Report Report Date: 03 Aug-15 16:36 (p 1 of 1)
Test Code: 1507-S080 | 03-7187-5571
Echinoid Sperm Cell Fertilization Test 15C Nautilus Environmental (CA)
Batch ID: 04-1054-0985 Test Type: Fertilization Analyst:
Start Date: 22 Jul-15 16:17 Protocol: EPA/600/R-95/136 (1995) Diluent:  Natural Seawater
Ending Date:LL‘*Q-S Jul-15 16:57 Species:  Strongylocentrotus purpuratus Brine: Frozen Seawater
Duration: ® %3k HO prin Source:  Pt. Loma Age:
Sample ID: 06-4744-0121 Code: 1507-S080 Client: Poseidon
Sample Date: 22 Jul-15 Material:  Brined seawater Project:
Receive Date: 22 Jul-15 Source: Poseidon
Sample Age: 16h Station: N{y‘/u,hh\_g DVine,
Comparison Summary
Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method
17-4148-2778 Fertilization Rate 38.5 >38.5 NA 4.94% Dunnett Multiple Comparison Test
Point Estimate Summary
Analysis ID  Endpoint Level ppt 95% LCL 95% UCL TU Method
02-8620-7509 Fertilization Rate EC25 >38.5 N/A N/A Linear Interpolation (ICPIN)
EC50 >38.5 N/A N/A
Test Acceptability
Analysis ID Endpoint Attribute Test Stat. TAC Limits Overlap Decision
02-8620-7509 Fertilization Rate Control Resp 0.936 0.7 - NL Yes Passes Acceptability Criteria
17-4148-2778 Fertilization Rate Control Resp 0.936 0.7 - NL Yes Passes Acceptability Criteria
17-4148-2778 Fertilization Rate PMSD 0.0494 NL - 0.25 No Passes Acceptability Criteria
Fertilization Rate Summary
C-ppt Control Type  Counti iean 95% LCL  95% UCL Min iMax Std Err Std Dev  CV% %Effect
33.4 Brine Control 5 0.934 0.8961 0.9719 0.91 0.98 0.01364  0.0305 3.27% 0.0%
33.5 Lab Control 5 0.936 0.9061 0.9659 0.91 0.97 0.01077 0.02408 2.57% -0.21%
34.9 5 0.946 0.9062 0.9858 0.9 0.98 0.01435 0.03209 3.39% -1.29%
354 5 0.934 0.9083 0.9597 0.91 0.96 0.009274 0.02074 2.22% 0.0%
35.9 5 0.952 0.9175 0.9865 0.91 0.98 0.01241  0.02775 2.92% -1.93%
36.4 5 0.964 0.9452 0.9828 0.94 0.98 0.006782 0.01517  1.57% -3.21%
36.9 5 0.94 0.9137 0.9663 0.91 0.96 0.009487 0.02121  2.26% -0.64%
374 5 0.956 0.9372 0.9748 0.94 0.98 0.006782 0.01517  1.59% -2.36%
37.9 5 0.924 0.8928 0.9552 0.9 0.95 0.01122  0.0251 2.72% 1.07%
38.5 5 0.918 0.8688 0.9672 0.88 0.97 0.01772  0.03962 4.32% 1.71%
Fertilization Rate Detail
C-ppt Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
334 Brine Control 0.92 0.95 0.91 0.91 0.98
33.5 Lab Control 0.93 0.92 0.95 0.91 0.97
34.9 0.9 0.97 0.98 0.93 0.95
35.4 0.95 0.96 0.91 0.93 0.92
35.9 0.94 0.98 0.97 0.96 0.91
36.4 0.98 0.97 0.94 0.97 0.96
36.9 0.93 0.96 0.96 0.94 0.91
37.4 0.98 0.95 0.96 0.94 0.95
37.9 0.95 0.9 0.92 0.95 0.9
38.5 0.9 0.97 0.88 0.95 0.89
@ g ow "6'?\\‘3’
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CETIS Ana|ytica| Report Report Date: 03 Aug-15 16:34 (p 1 of 2)
Test Code: 1507-S080 | 03-7187-5571
Echinoid Sperm Cell Fertilization Test 15C Nautilus Environmental (CA)
Analysis ID:  17-4148-2778 Endpoint: Fertilization Rate CETIS Version: CETISv1.8.7
Analyzed: 03 Aug-15 16:29 Analysis: Parametric-Control vs Treatments Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA C>T NA NA 4.94% 38.5 >38.5 NA
Dunnett Multiple Comparison Test
Control vs C-ppt Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)
33.5 34.9 -0.7306  2.478 0.087 8 0.9825 CDF Non-Significant Effect
33.5 35.4 0.1559 2.478 0.087 8 0.8485 CDF Non-Significant Effect
335 35.9 -1.082 2.478 0.087 8 0.9942 CDF Non-Significant Effect
33.5 36.4 -1.829 2.478 0.087 8 0.9996 CDF Non-Significant Effect
335 36.9 -0.2068  2.478 0.087 8 0.9297 CDF Non-Significant Effect
33.5 37.4 -1.241 2.478 0.087 8 0.9966 CDF Non-Significant Effect
335 37.9 0.7002 2.478 0.087 8 0.6433 CDF Non-Significant Effect
33.5 38.5 0.8823 2.478 0.087 8 0.5589 CDF Non-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 0.04086687 0.005108358 8 1.669 0.1400 Non-Significant Effect
Error 0.1101584 0.003059955 36
Total 0.1510253 44
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Bartlett Equality of Variance 4.026 20.09 0.8548 Equal Variances
Distribution Shapiro-Wilk W Normality 0.974 0.9308 0.4007 Normal Distribution
Fertilization Rate Summary
C-ppt Control Type  Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
335 Lab Control 5 0.936 0.9061 0.9659 0.93 0.91 0.97 0.01077 2.57% 0.0%
34.9 5 0.946 0.9062 0.9858 0.95 0.9 0.98 0.01435  3.39% -1.07%
354 5 0.934 0.9083 0.9597 0.93 0.91 0.96 0.009274 2.22% 0.21%
35.9 5 0.952 0.9175 0.9865 0.96 0.91 0.98 0.01241  2.92% 1.71%
36.4 5 0.964 0.9452 0.9828 0.97 0.94 0.98 0.006782 1.57% -2.99%
36.9 5 0.94 0.9137 0.9663 0.94 0.91 0.96 0.009487 2.26% -0.43%
37.4 5 0.956 0.9372 0.9748 0.95 0.94 0.98 0.006782 1.59% -2.14%
37.9 5 0.924 0.8928 0.9552 0.92 0.9 0.95 0.01122  2.72% 1.28%
38.5 5 0.918 0.8688 0.9672 0.9 0.88 0.97 0.01772  4.32% 1.92%
Angular (Corrected) Transformed Summary
C-ppt Control Type  Count Mean 95% LCL 95% UCL Median  Min Max Std Err CV% %Effect
33.5 Lab Control 5 1.319 1.254 1.384 1.303 1.266 1.397 0.02346  3.98% 0.0%
34.9 5 1.345 1.255 1.434 1.345 1.249 1.429 0.03216  5.35% -1.94%
35.4 5 1.314 1.26 1.367 1.303 1.266 1.369 0.01919  3.27% 0.41%
35.9 5 1.357 1.278 1.436 1.369 1.266 1.429 0.02855 4.7% -2.87%
36.4 5 1.383 1.334 1.432 1.397 1.323 1.429 0.01765 2.85% -4.85%
36.9 5 1.326 1.271 1.381 1.323 1.266 1.369 0.01987 3.35% -0.55%
374 5 1.362 1.312 1.413 1.345 1.323 1.429 0.01814  2.98% -3.29%
37.9 5 1.295 1.234 1.355 1.284 1.249 1.345 0.02168  3.75% 1.86%
38.5 5 1.288 1.191 1.386 1.249 1.217 1.397 0.03515 6.1% 2.34%
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CETIS Analytical Report

Report Date: 03 Aug-15 16:35 (p 2 of 2)
Test Code: 1507-S080 | 03-7187-5571

Echinoid Sperm Celi Fertilization Test 15C

Nautilus Environmental (CA)

Analysis ID:  17-4148-2778
Analyzed: 03 Aug-15 16:29

Endpoint: Fertilization Rate
Analysis: Parametric-Control vs Treatments

CETIS Version: CETISv1.8.7
Official Results: Yes

Fertilization Rate Detail

08 [

07 -

Fertilization Rate
=1
>
T

3351LC 349 354 359

36.4 36.9 37.4

C-ppt

379

38.5

C-ppt Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
33.5 Lab Control 0.93 0.92 0.95 0.91 0.97
34.9 0.9 0.97 0.98 0.93 0.95
35.4 0.95 0.96 0.91 0.93 0.92
35.9 0.94 0.98 0.97 0.96 0.91
36.4 0.98 0.97 0.94 0.97 0.96
36.9 0.93 0.96 0.96 0.94 0.91
37.4 0.98 0.95 0.96 0.94 0.95
37.9 0.95 0.9 0.92 0.95 0.9
38.5 0.9 0.97 0.88 0.95 0.89
Angular (Corrected) Transformed Detail
C-ppt Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
33.5 Lab Control 1.303 1.284 1.345 1.266 1.397
34.9 1.249 1.397 1.429 1.303 1.345
35.4 1.345 1.369 1.266 1.303 1.284
35.9 1.323 1.429 1.397 1.369 1.266
36.4 1.429 1.397 1.323 1.397 1.369
36.9 1.303 1.369 1.369 1.323 1.266
37.4 1.429 1.345 1.369 1.323 1.345
37.9 1.345 1.249 1.284 1.345 1.249
38.5 1.249 1.397 1.217 1.345 1.233
Graphics
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CETIS Analytical Report

Report Date:
Test Code:

03 Aug-1516:36 (p 1 of 1)
1507-S080 | 03-7187-5571

Echinoid Sperm Cell Fertilization Test 15C

Nautilus Environmental (CA)

Analysis ID:  02-8620-7509 Endpoint: Fertilization Rate CETIS Version: CETISv1.8.7
Analyzed: 03 Aug-15 16:35 Analysis: Linear Interpolation (ICPIN) Official Results: Yes
Linear Interpolation Options
X Transform Y Transform Seed Resamples Exp 95% CL Method
Linear Linear 45597 1000 Yes Two-Point Interpolation
Point Estimates
Level ppt 95% LCL 95% UCL
EC25 >385 N/A N/A
EC50 >38.5 N/A N/A
Fertilization Rate Summary Calculated Variate(A/B)
C-ppt Control Type Count Mean Min Max Std Err Std Dev CV% %Effect A B
33.5 Lab Control 5 0.936 0.91 0.97 0.01077 0.02408 2.57% 0.0% 468 500
34.9 5 0.946 0.9 0.98 0.01435 0.03209 3.39% -1.07% 473 500
35.4 5 0.934 0.91 0.96 0.009274 0.02074 2.22% 0.21% 467 500
35.9 5 0.952 0.91 0.98 0.01241  0.02775 2.92% -1.71% 476 500
36.4 5 0.964 0.94 0.98 0.006782 0.01517 1.57% -2.99% 482 500
36.9 5 0.94 0.91 0.96 0.009487 0.02121 2.26% -0.43% 470 500
37.4 5 0.956 0.94 0.98 0.006782 0.01517  1.59% -2.14% 478 500
37.9 5 0.924 0.9 0.95 0.01122  0.0251 2.72% 1.28% 462 500
38.5 5 0.918 0.88 0.97 0.01772  0.03962 4.32% 1.92% 459 500
Fertilization Rate Detail
C-ppt Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep §
33.5 Lab Control 0.93 0.92 0.95 0.91 0.97
34.9 0.9 0.97 0.98 0.93 0.95
354 0.95 0.96 0.91 0.93 0.92
35.9 0.94 0.98 0.97 0.96 0.91
36.4 0.98 0.97 0.94 0.97 0.96
36.9 0.93 0.96 0.96 0.94 0.91
374 0.98 0.95 0.96 0.94 0.95
37.9 0.95 0.9 0.92 0.95 0.9
38.5 0.9 0.97 0.88 0.95 0.89
Graphics
1.0
0.9 -
0.8
0.7
% 0.6
2
] os
B
& o4

0.3

0.2

0.1

0.0 a1

C-ppt

000-089-170-2

CETIS™ v1.8.7.20

Analyst: /A{; QAW %hl\<




CETIS Test Data Worksheet

Report Date: 21 Jul-1517:18 (p 1 of 2)
Test Code: 5y -0 03-7187-5571/162A5EF3

Echinoid Sperm Cell Fertilization Test 15C

Nautilus Environmental (CA)

Start Date: ;@JUI-15 Species: Strongylocentrotus purpuratus Sample Code: ©® 486078 win

End Date: 1125 Jul-15 Protocol: EPA/600/R-95/136 (1995) Sample Source: Poseidon

Sample Date: 22 Jul-15 Material: Brined seawater Sample Station:

C-ppt Code Rep | Pos | # Counted # Feriilized Notes
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CETIS Test Data Worksheet

Report Date: 21 Jul-1517:18 (p 2 of 2)
Test Code: i\;lﬂ r‘bggc) 03-7187-5571/162A5EF3
C-ppt Code| Rep | Pos | # Counted # Fertilized Notes !
8| \oo 7| #/29/15
© \og | FF¥ |
| oo | 98 ¥ |

-~
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CETIS Test Data Worksheet

Report Date:

21 Jul-15 17:18 (p 1 of 2)

Test Code: {7 /y7 *30'23003'71 87-5571/162A5EF3

Echinoid Sperm Cell Fertilization Test 15C

Nautilus Environmental (CA)

Start Date: .22 Jul-15
End Date: 772--25 Jul-15

Species:

Strongylocentrotus purpuratus
Protocol: EPA/600/R-95/136 (1995)

Sample Code:Y #5675 N/
Sample Source: Poseidon

Sample Date: 22 Jul-15 Material: Brined seawater Sample Station:
C-ppt Code| Rep | Pos | # Counted # Fertilized 4 \2(7/( LS Notes
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3 B ew g A Ty
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CETIS Test Data Worksheet

Report Date:

21 Jul-15 17:18 (p 2 of 2)

Test Code: 50t 0%y 03-7187-5571/162A5EF3

C-ppt Code| Rep | Pos | # Counted # Fertilized Notes
38.5 32
38.5 5
38.5 46
-
~ .
O wA
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Marine Chronic Bioassay Water Quality Measurements

Client : Poseidon Test Species: S. purpuratus
Sample ID: Nautilus brine (frozen seawater) Start Date/Time: #21/2015, qﬂ?ﬂ’“f { (9*{ 7
ARSIt C*; ,‘ff; e , .
Sample Log No.: 15; M)A End DatelTime.2lakots N2 165 [
. o
Dilutions made by: Y\ | Test No: 50T 0O gc)
Analyst:
Ay

Lab Control

¢ 309 =235 e O

Brine Control 31 %10 23y {VRE
35.0 Lo %.09 2.9 . 0
355 R %09 =54 Iy 0
36.0 Y9 %G? 35.9 158
36.5 % 209 Big-Y 159
37.0 Ly %09 B 2.9

38.0 -
g3 5.0 5719 |5
38.5 \5, 3 Q B - 5 (25 {t,jky
Comments: Heoacle Sans o 3 [; Salinehy e fe i
QC Check: IA‘Q’ f)i;%! 15 Final Review: - Kh’ll‘:

Nautilus Environmental. 4340 Vandever Avenue. San Diego, CA 92120.



Marine Chronic Bioassay

Brine Dilution Worksheet

Ac

Project: Poseidon Analyst:
Sampile ID: Nautilus brine (frozen seawater) Test Date: 7/22/2015
— PRI
Test No: l 1’07 50 %C} Test Type: urchin fertilization and dev.
sand dollar fertilization and dev.
Salinity of Seawater 33.4 ) . 7
N _ _ Mix Of oy ne Crone
Salinity of Brine 85.2 Date of Brine used: =2 i %[5 L) btenele. 7(2;,/)(:;
Test Dilution Volume 500 Alkalinity of Brine Control: { { () mg/L as CaCO3
TS = target salinity
SE = salinity of effluent
SB = salinity of brine
Target Salinity| Concentration Seawater S_almlty Brine D|Iu.te
¢ o, seawater Volume Adjustment Volume to:
PP (ml) Factor (ml) (mi)
34.0 100.0 250 NA NA 500
35.0 96.9 484.6 0.03 15.4 500
35.5 95.9 479.7 0.04 20.3 500
36.0 95.0 474.9 0.05 251 500
36.5 94.0 470.1 0.06 29.9 500
37.0 93.1 465.3 0.07 34.7 500
37.5 921 460.4 0.09 39.6 500
38.0 911 455.6 0.10 44.4 500
38.5 90.2 450.8 0.11 49.2 500
D! Volume
| Brine Control | 76.3 064 | 492 500 |
Total Brine Volume Required (ml):| 307.9
QC Check: j&:(/ ‘?)‘ 'jﬁ \"i;/ Final Review: 4./ g/ﬂ&’
(I :



Marine Chronic Bioassay Echinoderm Sperm-Cell Fertilization Worksheet

Client: Poscadon Start DaterTime: “1Pofi5y L& 17
Sample ID: NewH kS ey ne (€ o L den) End Date/Time: 7 lJ2(5/ (5T
Test No.: | 507~ %D - Species: S. purpuratus
Animal Source: Point Loma
. ' el e
Tech initials: 2 Date Collected: [ =
Injection Time: ’a'%;:l?
Sperm Absorbance at 400 nm: } q ,ff E (target range of 0.8 - 1.0 for density of 4x10° sperm/mt)
7 4 G
Eggs Counted: L{’; Mean: @’l . O/ X 50 = L{O (O eggs/mi
{]) L
(‘; 0 (target counts of 80 eggs per vertical pass on Sedgwick-Rafter
slide for a final density of 4000 eggs/ml)
ér’?
G\
YOS N ey -
Initial density: L{U (0 eggs/ml = (. 0°Z dilution factor egg stock L5 v ml
Final density: 4000 eggs/ml - 1.0 part egg stock seawater e ml

parts seawater

Prepare the embryo stock according to the calculated dilution factor. For example, if the dilution factor is 2.25, use 100 ml of existing
stock (1 part) and 125 ml of dilution water (1.25 paits).

Sperm:Egg Ratio

Rangefinder Test: 2000:1 1600:1 1200:1 800:1 400:1 200:1 100:1 50:1
ml Sperm Stock 50 40 30 20 10 5.0 25 1.25
mi Seawater 0.0 10 20 30 40 45 47.5 48.75
Time Rangefinder Ratio: Fert. Unfert.
Sperm Added (100 pl): (524 rmt (3 777
Eggs Added (0.5ml): (547 Jwet | 44 4
Test Ended: 05 H o] 77 /
Hp oy 75 5
NOTE: Choose a sperm-to-egg ratio that results in fertilization between 80 and 90 percent. If more than one concentration is within

this range, choose the ratio closest to 90 percent unless professional judgment dictates consideration of other factors (e.g., organism
health, stage of reproductive season, site conditions).

e X
Definitive Test Sperm:Egg Ratio Used: 250, [i
Fert Unfert

Sperm Added (100 pl): Qc1 G4
Eggs Added (0.5 ml): QcC2 i3 7
Test Ended: Egg Control 1 W

Egg Control 2 IS Y
Comments:
QC Check: Al (%} S Final Review: w13 )is

7 y

Nautilus Environmental. 4340 Vandever Avenue. San Diego, CA 92120.




Sand Dollar Fertilization

Test Date: October 30, 2014



CETIS Summary Report Report Date: 30 Jun-15 09:50 (p 1 of 1)
Test Code: 1410-S150 | 08-5460-9726

Echinoid Sperm Cell Fertilization Test 15C Nautilus Environmental (CA)
Batch ID: 03-5643-7558 Test Type: Fertilization Analyst:

Start Date: 30 Oct-14 16:10 Protocol: EPA/600/R-95/136 (1995) Diluent: Natural Seawater

Ending Date: 30 Oct-14 16:50 Species: Dendraster excentricus Brine: Frozen Seawater

Duration: 40m Source: Mission Bay Age:

Sample ID: 02-2309-2849 Code: Brine Client: Poseidon

Sample Date: 30 Oct-14 Material:  Brined seawater Project:

Receive Date: 30 Oct-14 Source: Poseidon .

Sample Age: 16h station: W Uhlas Prive

Sample Note: Frozen seawater prepared at Nautilus was used as brine.

Comparison Summary

Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method

17-7819-5516 Fertilization Rate 38.5 >38.5 NA 3.75% Dunnett Multiple Comparison Test

Point Estimate Summary

Analysis ID Endpoint Level ppt 95% LCL 95% UCL TU Method

20-3895-2473 Fertilization Rate EC25 >38.5 N/A N/A Linear Interpolation (ICPIN)

EC50 >38.5 N/A N/A

Test Acceptability

Analysis ID Endpoint Attribute Test Stat TAC Limits Overlap Decision

17-7819-5516 Fertilization Rate Control Resp 0.97 0.7 -NL Yes Passes Acceptability Criteria
20-3895-2473 Fertilization Rate Control Resp 0.97 0.7 - NL Yes Passes Acceptability Criteria
17-7819-5516 Fertilization Rate PMSD 0.03751 NL-0.25 No Passes Acceptability Criteria
Fertilization Rate Summary

C-ppt Control Type  Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% %Effect
0 Brine Control 5 0.962 0.9416 0.9824 0.94 0.98 0.007348 0.01643 1.71% 0.0%

0 Lab Control 5 0.97 0.9485 0.9915 0.94 0.98 0.007746 0.01732 1.79% -0.83%
35 5 0.968 0.9458 0.9902 0.95 0.99 0.008 0.01789  1.85% -0.62%
35.5 5 0.952 0.9384 0.9656 0.94 0.96 0.004899 0.01096 11.15% 1.04%
36 5 0.948 0.9184 0.9776 0.91 0.97 0.01068 0.02387 2.52% 1.46%
36.5 5 0.96 0.9368 0.9832 0.94 0.98 0.008366 0.01871  1.95% 0.21%
37 5 0.964 0.9473 0.9807 0.95 0.98 0.006 0.01342 1.39% -0.21%
375 5 0.936 0.8943 0.9777 0.88 0.97 0.01503 0.03362 3.59% 2.7%

38 5 0.938 0.8836 0.9924 0.87 0.98 -0.0196 0.04382 4.67% 2.5%
38.5 5 0.956 0.9181 0.9939 0.92 0.99 0.01364  0.0305 3.19% 0.62%
Fertilization Rate Detail

C-ppt Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

0 \ Brine Control 0.97 0.95 0.97 0.94 0.98

0 Lab Control 0.97 0.98 0.94 0.98 0.98

35 0.97 0.95 0.98 0.95 0.99

35.5 0.96 0.94 0.94 0.96 0.96

36 0.97 0.91 0.96 0.96 0.94

36.5 0.94 0.97 0.94 0.98 0.97

37 0.95 0.97 0.97 0.95 0.98

375 0.94 0.97 0.88 0.95 0.94

38 0.96 0.87 0.92 0.98 0.96

38.5 0.96 0.92 0.93 0.99 0.98

2,
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CETIS Analytical Report Report Date: 30 Jun-15 09:50 (p 1 of 2)
Test Code: 1410-S150 | 08-5460-9726
Echinoid Sperm Cell Fertilization Test 15C Nautilus Environmental (CA)
Analysis ID:  17-7819-5516 Endpoint: Fertilization Rate CETIS Version: CETISv1.8.7
Analyzed: 30 Jun-15 9:49 Analysis: Parametric-Control vs Treatments Official Results: Yes
Sample Note: Frozen seawater prepared at Nautilus was used as brine.
Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA C>T NA NA 3.75% 38.5 >38.5 NA
Dunnett Muitiple Comparison Test
Control vs C-ppt Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)
Lab Control 35 0.1084 2.478 0.091 8 0.8617 CDF Non-Significant Effect
35.5 1.369 2.478 0.091 8 0.3353 CDF Non-Significant Effect
36 1.532 2.478 0.091 8 0.2700 CDF Non-Significant Effect
36.5 0.7489 2.478 0.091 8 0.6211 CDF Non-Significant Effect
37 0.5102 2.478 0.091 8 0.7249 CDF Non-Significant Effect
375 2.18 2.478 0.091 8 0.0915 CDF Non-Significant Effect
38 1.919 2.478 0.091 8 0.1473 CDF Non-Significant Effect
38.5 0.8193 2.478 0.091 8 0.5885 CDF Non-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 0.03236474 0.004045592 8 1.196 0.3289 Non-Significant Effect
Error 0.1217972 0.003383255 36
Total 0.1541619 44
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Bartlett Equality of Variance 7.847 20.09 0.4485 Equal Variances
Distribution Shapiro-Wilk W Normality 0.971 0.9308 0.3158 Normal Distribution
Fertilization Rate Summary
C-ppt Control Type  Count Mean 95% LCL 95% UCL Median  Min Max Std Err CV% %Effect
0 Lab Control 5 0.97 0.9485 0.9915 0.98 0.94 0.98 0.007746 1.79% 0.0%
35 5 0.968 0.9458 0.9902 0.97 0.95 0.99 0.008 1.85% 0.21%
35.5 5 0.952 0.9384 0.9656 0.96 0.94 0.96 0.004899 1.15% 1.86%
36 5 0.948 0.9184 0.9776 0.96 0.91 0.97 0.01068  2.52% 2.27%
36.5 5 0.96 0.9368 0.9832 0.97 0.94 0.98 0.008366 1.95% 1.03%
37 5 0.964 0.9473 0.9807 0.97 0.95 0.98 0.006 1.39% 0.62%
375 5 0.936 0.8943 0.9777 0.94 0.88 0.97 0.01503  3.59% 3.51%
38 5 0.938 0.8836 0.9924 0.96 0.87 0.98 0.0196 4.67% 3.3%
38.5 5 0.956 0.9181 0.9939 0.96 0.92 0.99 0.01364 3.19% 1.44%
Angular (Corrected) Transformed Summary
C-ppt Control Type  Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
0 Lab Control 5 1.401 1.344 1.458 1.429 1.323 1.429 0.02048 3.27% 0.0%
35 5 1.397 1.33 1.465 1.397 1.345 1.471 0.02428  3.89% 0.28%
35.5 5 1.351 1.32 1.382 1.369 1.323 1.369 0.01129  1.87% 3.59%
36 5 1.345 1.281 1.409 1.369 1.266 1.397 0.02298  3.82% 4.02%
36.5 5 1.374 1.314 1.433 1.397 1.323 1.429 0.02143  3.49% 1.97%
37 5 1.383 1.337 1.428 1.397 1.345 1.429 0.01632  2.64% 1.34%
375 5 1.321 1.24 1.402 1.323 1.217 1.397 0.02927  4.95% 5.72%
38 5 1.331 1.221 1.441 1.369 1.202 1.429 0.03962 6.66% 5.04%
38.5 5 1.371 1.272 1.47 1.369 1.284 1.471 0.03568 5.82% 2.15%
000-089-170-2 CETIS™ v1.8.7.20 Analyst._ Tt aa VR b 17l6




CETIS Analytical Report Report Date: 30 Jun-15 09:50 (p 2 of 2)

Test Code: 1410-S150 | 08-5460-9726
Echinoid Sperm Cell Fertilization Test 15C Nautilus Environmental (CA)
Analysis ID:  17-7819-5516 Endpoint: Fertilization Rate CETIS Version: CETISv1.8.7
Analyzed: 30 Jun-15 9:49 Analysis: Parametric-Control vs Treatments Official Results: Yes
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CETIS Analytical Report Report Date:
Test Code:

30 Jun-1509:50 (p 1 of 1)
1410-S150 | 08-5460-9726

Echinoid Sperm Cell Fertilization Test 15C

Nautilus Environmental (CA)

Analysis ID:  20-3895-2473 Endpoint: Fertilization Rate CETIS Version: CETISv1.8.7
Analyzed: 30 Jun-15 9:49 Analysis: Linear Interpolation (ICPIN) Official Results: Yes
Sample Note: Frozen seawater prepared at Nautilus was used as brine.
Linear Interpolation Options
X Transform Y Transform Seed Resamples Exp 95% CL Method
Linear Linear 1475078 1000 Yes Two-Point Interpolation
Point Estimates
Level ppt 95% LCL 95% UCL
EC25 >38.5 N/A N/A
EC50 >38.5 N/A N/A
Fertilization Rate Summary Calculated Variate(A/B)
C-ppt Control Type Count Mean Min Max Std Err Std Dev  CV% %Effect A B
0 Lab Control 5 0.97 0.94 0.98 0.007746 0.01732 1.79% 0.0% 485 500
35 5 0.968 0.95 0.99 0.008 0.01789  1.85% 0.21% 484 500
35.5 5 0.952 0.94 0.96 0.004899 0.01096 1.15% 1.86% 476 500
36 5 0.948 0.91 0.97 0.01068 0.02387 2.52% 2.27% 474 500
36.5 5 0.96 0.94 0.98 0.008366 0.01871  1.95% 1.03% 480 500
37 5 0.964 0.95 0.98 0.006 0.01342  1.39% 0.62% 482 500
37.5 5 0.936 0.88 0.97 0.01503  0.03362 3.59% 3.51% 468 500
38 5 0.938 0.87 0.98 0.0196 0.04382 4.67% 3.3% 469 500
38.5 5 0.956 0.82 0.99 0.01364  0.0305 3.19% 1.44% 478 500
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CETIS Test Data Worksheet Report Date: 28 Oct-14 16:37 (p 1 of 2)
Test Code: 08-5460-9726/1410-S150
Echinoid Sperm Cell Fertilization Test 15C Nautilus Environmental (CA)
Start Date: 30 Oct-14 Species: Dendraster excentricus Sample Code:  Brine
End Date: 30 Oct-14 Protocol: EPA/600/R-95/136 (1995) Sample Source: Poseidon
Sample Date: 30 Oct-14 Material: Brined seawater Sample Station:
C-ppt Code! Rep | Pos | # Counted # Fertilized Notes
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CETIS Test Data Worksheet

Report Date:

28 Oct-14 16:37 (p 2 of 2)

Test Code: 08-5460-9726/1410-S150
C-ppt Code| Rep | Pos | # Counted # Fertilized Notes
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CETIS Test Data Worksheet

Report Date: 28 Oct-14 16:37 (p 1 of 2)

Test Code: 08-5460-9726/1410-S150
Echinoid Sperm Cell Fertilization Test 15C Nautilus Environmental (CA)
Start Date: 30 Oct-14 Species: Dendraster excentricus Sample Code: Brine
End Date: 30 Oct-14 Protocol: .EPA/600/R-95/136 (1995) Sample Source: Poseidon
Sample Date: 30 Oct-14 Material: Brined seawater Sample Station:
C-ppt Code| Rep | Pos | # Counted # Fertilized Notes
0 BC 1 34
0 BC 2 19
0 BC |, 3 33| (O a4
0 BC 4 39
0 BC | 5 | 24 -
0 LC 1 50
0 LC | 2 |17 /D G4
0 LC 3 18
0 LC 4 32
0 LC 5 6
35 1 44
35 2 25
35 3 43
35 4 21
35 5 12
35.5 1 16
35.5 2 10
35.5 3 8
355 4 7
35.5 5 31
36 1 2 -
e 36 2 | 46 )
36 3 2
36 4 14
36 5 30
36.5 1 23
36.5 2 3
36.5 3 42
36.5 4 13
36.5 5 | 27
37 1 49
37 2 36
37 3 40
B 37 4 | 38
37 5 35
37.5 1 20
37.5 2 9
375 3 al
37.56 4 1
37.5 5 4
38 1 22
38 2 | 48 LoD ‘I |
38 3 1 '
38 4 45
38 5 37
38.5 1 28
38.5 2 29 ‘ ) Q) ﬁﬁ
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CETIS Test Data Worksheet

Report Date: ‘ 28 Oct-14 16:37 (p 2 of 2)
Test Code: 08-5460-9726/1410-S150
C-ppt Code| Rep | Pos | # Counted # Fertilized Notes
385 3 | a7
38.5 4 15
385 5 5
@ Cene

000-089-170-2 CETIS™ v1.8.4.23

Analyst:_ﬁg_g;im QASM; M\ M\



Marine Chronic Bioassay Water Quality Measurements

Client/Project : Poseidon/Salinity Tolerance Study Test Species: D. excentricus

Sample ID: Brine (frozen seawater) Start Date/Time: 10/30/2014 “@D to
\\\%&W . .

Sample Log No.: @M N ‘A End Date/Time: 10/30/2014 (&> OO0

Dilutions made by: @(’/ Test No: 1410-S150

Analyst: ?a,/

Initial Readings N

Lab Control 65, /7 %7; , (jfji %;;

Brine Control

RS
TR
o

""\ Y
o=
Y
o

i
STy —_— 'we\j

15,

30| (¢ 501 | 119
35.5 b1 .07 |95, 5.0
0| 77 6.5 %0 .7
w5 |G ¢ % (10 505 .7
37.0 %% ¢ 09 59,0 1.9
37.5 %9 G 0% 15 1A
wo | (.7 %04 3%9.0 |15,
s |0 505 |3y 15l

Comments:

o G €8 ul il Finat Review: 17" 11]1]14

Nautilus Environmental. 4340 Vandever Avenue, San Diego, CA 92120.
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Marine Chronic Bioassay Echinoderm Sperm-Cell Fertilization Worksheet

Client: Yoo o / uﬂﬂy&h\% Tolovan o, Sdud Start Date/Time: 10/30/2014 / l(é (O
Sample ID: Eroa ( EO 20 Sa*t_é;.u“wf(;:) - End Date/Time: 10/30/2014 / { (0! C;O
Test No.: e O SR D Species: D. excentricus
Animal Source: Mission Bay
Tech initials: Ac Date Collected: __[ O/f[1 ¢
Injection Time: 1515
Sperm Absorbance at 400 nm: 0 .7 "/ L/ (target range of 0.8 - 1.0 for density of 4x1 08 sperm/ml)
Eggs Counted: 27 Mean: L(?) 8 X 50 = | 0(0 eggs/mi
H |
~ (target counts of 80 eggs per vertical pass on Sedgwick-Rafter
é—i—— slide for a final density of 4000 eggs/m!)
45
Y
Initial density: 9( DUJ eggs/mi = 0 55dilution factor egg stock o ml
Final density: 4000 eggs/ml - 1.0 part egg stock seawater - mi
o) parts seawater A L¢ S { POW,,QJ e per loo PN Y
Se b&btn

Prepare the embryo stock according to the calculated dilution factor. For example, if the'dilution factor is 2.25, use 100 ml of existing
stock (1 part) and 125 ml of dilution water (1.25 parts).

Sperm:Eqgg Ratio

Rangefinder Test: 2000:1 1600:1 1200:1 800:1 400:1 200:1 l'S{ )‘"100:1 50:1

ml Spermm Stock 50 40 30 20 10 50 37y 25 1.25

ml Seawater 0.0 10 20 30 40 45 t4,2547.5 48.75
__ Time Rangefinder Ratio: Fert. Unfert.

Sperm Added (100 pl): [ 535

Eggs Added (0.5 mi): |5 - 50

Test Ended: Lt O

[P

NOTE: Choose a sperm-to-egg ratio that results in fertilization between 80 and 90 percent. If more than one concentration is W|th|n
this range, choose the ratio closest to 90 percent unless professional judgment dictates consideration of other factors (e.g., organism
health, stage of reproductive season, site conditions).

Definitive Test Sperm:Egg Ratio Used: i SD ’ ,
Time Fert. Unfert.

Sperm Added (100 pl): _{{p * 1O . QcCt s 2_
Eggs Added (0.5 ml):  _\(p ' 3O Qc2 ﬁ 3
Test Ended: Ko 50 Egg Control 1 | OO

Egg Control 2 C) O
Comments:
QC Check: \é/ﬁ) ] i Final Review: Tyl )\8 J W’

T ,

Nautilus Environmental. 4340 Vandever Avenue. San Diego, CA 92120.



Sand Dollar Fertilization

Test Date: July 22, 2015



CETIS Summary Report

Report Date: 05 Aug-15 09:24 (p 1 of 1)
Test Code: 1507-S082 | 00-0483-7190

Echinoid Sperm Cell Fertilization Test 15C

Nautilus Environmental (CA)

Batch ID: 02-7259-2739 Test Type: Fertilization Analyst:
Start Date: 22 Jul-15 15:20 Protocol: EPA/600/R-95/136 (1995) Diluent: Natural Seawater
Ending Date: 22 Jul-15 16:00 Species:  Dendraster excentricus Brine: Frozen Seawater
Duration: 40m Source: Mission Bay Age:
Sample ID: 15-0490-2480 Code: @ .50B2FDSU 1507 -$0%L Client: Poseidon
Sample Date: 22 Jul-15 Material:  Brined seawater Project:
Receive Date: 22 Jul-15 Source: Poseidon
. Station: § et e

Sample Age: 15h Station: N evityly g Ry e
Comparison Summary
Analysis ID Endpoint NOEL LOEL TOEL PMSD TU Method
15-3708-0048 Fertilization Rate 38.5 >38.5 NA 7.59% Dunnett Multiple Comparison Test
Point Estimate Summary
Analysis ID Endpoint Level ppt 95% LCL 95% UCL TU Method
18-8484-4421 Fertilization Rate EC25 >38.5 N/A N/A Linear Interpolation (ICPIN)

EC50 >38.5 N/A N/A
Test Acceptability
Analysis ID  Endpoint Attribute Test Stat TAC Limits Overlap Decision
15-3708-0048 Fertilization Rate Control Resp 0.886 0.7 - NL Yes Passes Acceptability Criteria
18-8484-4421 Fertilization Rate Control Resp 0.886 0.7 - NL Yes Passes Acceptability Criteria
15-3708-0048 Fertilization Rate PMSD 0.07594 NL-0.25 No Passes Acceptability Criteria
Fertilization Rate Summary
C-ppt Control Type  Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% %Effect
33.4 Brine Control 5 0.904 0.8632 0.9448 0.88 0.94 0.0147 0.03286 3.64% 0.0%
33.5 Lab Control 5 0.886 0.8481 0.9239 0.85 0.92 0.01364  0.0305 3.44% 1.99%
34.9 5 0.906 0.8713 0.9407 0.86 0.93 0.01249 0.02793  3.08% -0.22%
35.4 5 0.91 0.834 0.986 0.85 0.98 0.02739 0.06124 6.73% -0.66%
35.9 5 0.896 0.8533 0.9387 0.84 0.93 0.01536  0.03435 3.83% 0.89%
36.4 5 0.926 0.8913 0.9607 0.9 0.96 0.01249  0.02793  3.02% -2.43%
36.9 5 0.92 0.9024 0.9376 0.9 0.93 0.006324 0.01414  1.54% -1.77%
37.4 5 0.936 0.9118 0.9602 0.91 0.96 0.008718 0.01949 2.08% -3.54%
37.9 5 0.886 0.8336 0.9384 0.82 0.92 0.01887 0.04219 4.76% 1.99%
38.5 5 0.912 0.8704 0.9536 0.87 0.95 0.01497 0.03347 3.67% -0.89%
Fertilization Rate Detail
C-ppt Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
33.4 Brine Control 0.88 0.88 0.94 0.88 0.94
33.5 Lab Control 0.92 0.85 0.91 0.86 0.89
34.9 0.92 0.9 0.93 0.86 0.92
35.4 0.85 0.86 0.89 0.97 0.98
35.9 0.84 0.91 0.93 0.91 0.89
36.4 0.9 0.9 0.92 0.96 0.95
36.9 0.93 0.93 0.9 0.93 0.91
37.4 0.91 0.93 0.95 0.96 0.93
37.9 0.87 0.92 0.82 0.92 0.9
38.5 0.95 0.87 0.91 0.94 0.89

® oy ow  Sslts
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CETIS™ v1.8.7.20

Analyst: /’E‘{/ QA Dw % ’}'l[ﬁ'




CETIS Ana|ytica| Report Report Date: 05 Aug-15 09:23 (p 1 of 2)
Test Code: 1507-S082 | 00-0483-7190

Echinoid Sperm Cell Fertilization Test 15C Nautilus Environmental (CA)

Analysis ID:  15-3708-0048 Endpoint: Fertilization Rate CETIS Version: CETISv1.8.7

Analyzed: 05 Aug-15 9:23 Analysis: _Parametric-Control vs Treatments Official Results: Yes

Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU

Angular (Corrected) NA C>T NA NA 7.59% 38.5 >38.5 NA

Dunnett Multiple Comparison Test

Control vs C-ppt Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)

33.5 34.9 -0.8331 2.478 0.098 8 0.9871 CDF Non-Significant Effect

33.5 35.4 -1.398 2.478 0.098 8 0.9981 CDF Non-Significant Effect

33.5 35.9 -0.4261 2.478 0.098 8 0.9591 CDF Non-Significant Effect

33.5 36.4 -1.794 2.478 0.098 8 0.9996 CDF Non-Significant Effect

33.5 36.9 -1.426 2.478 0.098 8 0.9982 CDF Non-Significant Effect

335 374 -2.251 2.478 0.098 8 0.9999 CDF Non-Significant Effect

33.5 37.9 -0.0428  2.478 0.098 8 0.8985 CDF Non-Significant Effect

33.5 38.5 -1.147 2478 0.098 8 0.9953 CDF Non-Significant Effect

ANOVA Table

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

Between 0.03743324 0.004679155 8 1.205 0.3240 Non-Significant Effect

Error 0.1398344 0.00388429 36

Total 0.1772677 44

Distributional Tests

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

Variances Bartlett Equality of Variance 10.92 20.09 0.2065 Equal Variances

Distribution Shapiro-Wilk W Normality 0.9805 0.9308 0.6393 Normal Distribution

Fertilization Rate Summary

C-ppt Control Type  Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect

335 Lab Control 5 0.886 0.8481 0.9239 0.89 0.85 0.92 0.01364 3.44% 0.0%

34.9 5 0.906 0.8713 0.9407 0.92 0.86 0.93 0.01249  3.08% -2.26%

35.4 5 0.91 0.834 0.986 0.89 0.85 0.98 0.02739 6.73% 2.71%

35.9 5 0.896 0.8533 0.9387 0.91 0.84 0.93 0.01536  3.83% -1.13%

36.4 5 0.926 0.8913 0.9607 0.92 0.9 0.96 0.01249 3.02% -4.52%

36.9 5 0.92 0.9024 0.9376 0.93 0.9 0.93 0.006324 1.54% -3.84%

37.4 5 0.936 0.9118 0.9602 0.93 0.91 0.96 0.008718 2.08% -5.64%

37.9 5 0.886 0.8336 0.9384 0.9 0.82 0.92 0.01887 4.76% 0.0%

38.5 5 0.912 0.8704 0.9536 0.91 0.87 0.95 0.01497  3.67% -2.94%

Angular (Corrected) Transformed Summary ‘

C-ppt Control Type  Count Mean 95% LCL 95% UCL Median Min Max StdErr CV% %Effect

33.5 Lab Control 5 1.229 1.169 1.288 1.233 1.173 1.284 0.02154  3.92% 0.0%

34.9 5 1.261 1.205 1.318 1.284 1.187 1.303 0.0205 3.63% -2.67%

35.4 5 1.284 1.134 1.433 1.233 1.173 1.429 0.05384 9.38% -4.48%

35.9 5 1.245 1.178 1.313 1.266 1.159 1.303 0.02424  4.35% -1.37%

36.4 5 1.299 1.23 1.368 1.284 1.249 1.369 0.02482 4.27% -5.76%

36.9 5 1.285 1.253 1.317 1.303 1.249 1.303 0.01146  1.99% -4.57%

37.4 5 1.317 1.267 1.368 1.303 1.266 1.369 0.01807  3.07% -7.22%

37.9 5 1.23 1.151 1.31 1.249 1.133 1.284 0.02869 5.22% -0.14%

38.5 5 1.274 1.199 1.349 1.266 1.202 1.345 0.0269 4.72% -3.68%
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CETIS Analytical Report Report Date: 05 Aug-15 09:24 (p 2 of 2)

Test Code: 1507-S082 | 00-0483-7190
Echinoid Sperm Cell Fertilization Test 15C Nautilus Environmental (CA)
Analysis ID:  15-3708-0048 Endpoint: Fertilization Rate CETIS Version: CETISv1.8.7
Analyzed: 05 Aug-15 9:23 Analysis: Parametric-Control vs Treatments Official Results: Yes
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CETIS Analytical Report

Report Date:

Test Code:

05 Aug-1509:24 (p 1 of 1)
1507-S082 | 00-0483-7190

Echinoid Sperm Cell Fertilization Test 15C

Nautilus Environmental (CA)

32

33

34

35 36 37

C-ppt

Analysis ID:  18-8484-4421 Endpoint: Fertilization Rate CETIS Version: CETISv1.8.7
Analyzed: 05 Aug-15 9:23 Analysis: _Linear Interpolation (ICPIN) Official Results: Yes
Linear interpolation Options
X Transform Y Transform Seed Resamples Exp 95% CL  Method
Linear Linear 1008592 1000 Yes Two-Point Interpolation
Point Estimates
Level ppt 95% LCL 95% UCL
EC25 >385 N/A N/A
EC50 >38.5 N/A N/A
Fertilization Rate Summary Calculated Variate(A/B)
C-ppt Control Type Count Mean Min Max Std Err Std Dev CV% %Effect A B
335 Lab Control 5 0.886 0.85 0.92 0.01364  0.0305 3.44% 0.0% 443 500
34.9 5 0.906 0.86 0.93 0.01249 0.02793  3.08% -2.26% 453 500
354 5 0.91 0.85 0.98 0.02739 0.06124 6.73% -2.71% 455 500
35.9 5 0.896 0.84 0.93 0.01536  0.03435 3.83% -1.13% 448 500
36.4 5 0.926 0.9 0.96 0.01249  0.02793  3.02% -4.52% 463 500
36.9 5 0.92 0.9 0.93 0.006324 0.01414  1.54% -3.84% 460 500
37.4 5 0.936 0.91 0.96 0.008718 0.01949 2.08% -5.64% 468 500
37.9 5 0.886 0.82 0.92 0.01887 0.04219 4.76% 0.0% 443 500
38.5 5 0.912 0.87 0.95 0.01497 0.03347 3.67% -2.94% 456 500
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CETIS Test Data Worksheet

Report Date:
Test Code:

21 Jul-15 17:15 (p 1 of 2)
00-0483-7190/49CF 46

Echinoid Sperm Cell Fertilization Test 15C

Nautilus Environmental (CA)

Start Date; 22 Jul-15
End Date:@n-ﬁ‘Jul-ﬁ

Species:

Dendraster excentricus
Protocol: EPA/600/R-95/136 (1995)

3%’;;» dode: 1507 (0§
cotn gl ,
Jé e Sburce: Poseidon

amp

Sample Date: 22 Jul-15 Material: Brined seawater Sample Station:
C-ppt Code| Rep | Pos | # Counted # Fertilized \ Notes
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CETIS Test Data Worksheet

Report Date:

21Jul-15 17:15 (p 2 of 2)
Test Code: (¢ 00-0483-7190/49CF46

C-ppt Code| Rep | Pos | # Counted # Fertilized Notes
8| Jop T/ Ac §Tcl) e
© | ioo Kb i
0] wod | K5 | W
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CETIS Test Data Worksheet

Report DateE 6&21 Jul-15 17:15 (p 1 of 2)

Test Code: ‘%% 00 0483-7190/49CF46

Echinoid Sperm Cell Fertilization Test 15C

Nautilus Environmental (CA)

Start Date: 22 Jul-15 Species: Dendraster excentricus Sample Code:(®) 15078 AJ/A
End Date: ’L’LA25 Jul-15 Protocol: - EPA/600/R-95/136 (1995) Sample Source: Poseidon
Sample Date:™ 22 Jul-15 Material: Brined seawater Sample Station:
C-ppt Code| Rep | Pos | # Counted # Fertilized Notes
0 BC 1 45
o [Bc|2 1| {vv |43 > 25
0 BC 3 40
0 BC 4 4
0 BC 5 19
0 LC 1 15
0 LC 2 44
0 el 3 3t gy i i 1/ 2L/5
0 LC 4 42
0 LC 5 22
35 1 20
% 2 3 o Gy g 7/20/
35 3 29
35 4 | 49
35 5 36
35.5 1 50
355 2 [25] 7] 7 by //2/2,/3“')
35.5 3 27
35.5 4 26
35.5 5 37
3 TR oo | T8 AC 712
36 2 24
36 3 2
36 4
36 5 6
Cm | loa 86 Al
36.5 2 1
36.5 3 14
36.5 4 12
36.5 5 38
37 1 34
37 2 23
37 3 41
37 TR TE A7~ AC 22—
37 5 17
375 148 o Ao Ac )iz
37.5 2 35
37.5 3 30
375 4 5
37.5 5 7
38 1 47
38 2 33 . v
38 RRTRENDY) %1 A
38 4 13
38 5 21
35 9 (0O | gy AC )i
38.5 2 43
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CETIS Test Data Worksheet

Report Date:

21 Jul-1517:15 (p 2 of 2)
Test Code: VSET- S 9»00-0483-7190/490F46

C-ppt Code| Rep | Pos | # Counted # Fertilized Notes
38.5 16
38.5 46
38.5 5 32
i.z_/ (ﬁ/ "?)()/’l

000-089-170-2

CETIS™ v1.8.7.20

Analyst: VﬂV C

QA W %Hh&'



Marine Chronic Bioassay

Client :

Sample 1D:

Sample Log No.:

Poseidon

Nautilus brine (frozen seawater)

15 N L‘«x

Dilutions made by: Al

Comments:

QC Check:

Water Quality Measurements

Test Species: D. excentricus

Start Date/Time:7/24/2045- 1] 2.2\ (<

f\\% o &

Q e
End Date/Time: 2/24/2045 (2215~ 1609

Test No: [So7 ~808 >

Analyst:

Initial Readings

lin

ot fmgl) | (nits
Lab Control Y0 304 22,5 [lo.0o
Brine Control Y X0 3y koo
35.0 ¥ 507 319 O
355 % § 09 5y o0
36.0 PR 3 B2l =%
36.5 Y & %'QC?) Zo.H \S 4
v | w% | 89 | e | e
37.5 ¥y % 9 Y IC-¥
38.0 5% g‘cﬂ 319 15-L
38.5 X S 609 255 1S
Yiin Lnsrony sal; o pretor
Ac f,'}( g”f . Final Review: ., |4

Nautilus Environmental. 4340 Vandever Avenue. San Diego, CA 92120.




Marine Chronic Bioassay Echinoderm Sperm-Cell Fertilization Worksheet

Client: P DA s ) . start Date/Time: 1221 V520
Sample ID: N i b s onine (Evowr seawales ) End Date/Time: 7 [Z2{15/ | te OF
Test No.: 15 071-<0 9 B Species: D. excentricus
Animal Source: Mission Bay
Tech initials: A Date Collected: 7/17/2015
- —
Injection Time: [ LDE
Sperm Absorbance at 400 nm: / C) (target range of 0.8 - 1.0 for density of 4x1 0® sperm/ml)
> ‘D Y AR
Eggs Counted: Q)E Mean: (\O 2 % X 50 = %7\' QO eggs/mli
( <
7
)5 /_+__ (target counts of 80 eggs per vertical pass on Sedgwick-Rafter
—_—— slide for a final density of 4000 eggs/mli) '
K
>k
e
7y 6‘1 C’
nitial density: S |0 eggs/m! = DX diution factor egg stock N ml
Final density: 4000 eggs/ml - 1.0 partegg stock seawater _ N ml

— _|parts seawater ne o tpchos

Prepare the embryo stock according to the calculated dilution factor. For example, if the dilution factor is 2.25, use 100 ml of existing
stock (1 part) and 125 ml of dilution water (1.25 parts).

Sperm:Egg Ratio

Rangefinder Test: 2000:1 1600:1 1200:1 800:1 400:1 200:1 100:1 50:1

ml Sperm Stock 50 40 30 20 10 5.0 2.5 1.25

ml Seawater 0.0 10 20 30 40 45 47.5 48.75
Time Rangefinder Ratio: Fert. Unfert.

Sperm Added (100 pl): s e Yo .

Eggs Added (0.5 mi), _\ (s LOO AL =

Test Ended: IS — — —

NOTE: Choose a sperm-to-egg ratio that results in fertilization between 80 and 90 percent. If more than one concentraticn is within
this range, choose the ratio closest to 90 percent unless professional judgment dictates consideration of other factors (e.g., organism
health, stage of reproductive season, site conditions).

Definitive Test Sperm:Egg Ratio Used: | C)(D
Time Fert. Unfert.

Sperm Added (100 pl): |\ DO QCt & 2,
Eggs Added (0.5 ml): \SHO QC2 =7 =N
Test Ended: \ (OO Egg Control 1 O -

Egg Control 2 O =
Comments:

% ( 4 /

QC Check: CAC/ / oL Final Review: __yw _ ¢]1hS

Nautilus Environmental. 4340 Vandever Avenue. San Diego, CA 92120.




Giant Kelp
48-hour Germination and Growth

Test Date: May 12, 2015



CETIS Summary Report Report Date: 28 May-1511:45 (p 1 of 2)
‘ Test Code: 1505-5092 | 07-6525-4311
Macrocystis Germination and Germ Tube Growth Test Nautilus Environmental (CA)
Batch ID: 00-8657-2759 Test Type: Growth-Germination Analyst:
Start Date: 12 May-15 15:00 Protocol: EPA/G600/R-95/136 (1995) Diluent: Natural Seawater
Ending Date: 14 May-15 12:15 Species:  Macrocystis pyrifera Brine: Frozen Seawater
Duration: 45h Source: La Jolla Cove Age:
Sample ID: 18-1583-3954 Code: Nautitus Brine Client: Poseidon .
Sample Date: 12 May-15 Material:  Natural Seawater Project: Tl h( Voleraine ¢ Sﬁ,wjluj
Receive Date: 12 May-15 Source: Poseidon
Sample Age: 15h Station: Nautilus Brine
Comparison Summary
Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method
01-5183-0033 Germination Rate 38.5 >38.5 NA 8.04% Dunnett Muitiple Comparison Test
12-8384-7212 Mean Length 38.5 >38.5 NA 10.2% Dunnett Multiple Comparison Test
Test Acceptability
Analysis ID Endpoint Attribute Test Stat TAC Limits Overlap Decision
01-5183-0033 Germination Rate Control Resp 0.894 0.7 - NL Yes Passes Acceptability Criteria
12-8384-7212 Mean Length Control Resp 14.55 10 - NL Yes Passes Acceptability Criteria
01-5183-0033 Germination Rate PMSD 0.08043 NL-0.2 No Passes Acceptability Criteria
12-8384-7212 Mean Length PMSD 0.1025 NL-0.2 No Passes Acceptability Criteria
Germination Rate Summary
C-ppt Control Type  Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% %Effect
0 Brine Control 5 0.922 0.8804 0.9636 0.87 0.96 0.01497 0.03347 3.63% 0.0%
0 Lab Control 5 0.894 0.8424 0.9456 0.83 0.94 0.0186 0.04159 4.65% 3.04%
35 5 0.924 0.8893 0.9587 0.89 0.95 0.01249  0.02793  3.02% -0.22%
35.5 5 0.912 0.8644 0.9596 0.86 0.96 0.01715 0.03834 4.2% 1.09%
36 5 0.91 0.8409 0.9791 0.84 0.96 0.0249 0.05568  6.12% 1.3%
36.5 5 0.942 0.9075 0.9765 0.91 0.97 0.01241  0.02775 2.95% -217%
37 5 0.904 0.8783 0.9297 0.87 0.92 0.009274 0.02074 2.29% 1.95%
375 5 0.918 0.8941 0.9419 0.89 0.94 0.008602 0.01924 2.1% 0.43%
38 5 0.938 0.8974 0.9786 0.9 0.98 0.01463  0.03271  3.49% -1.74%
38.5 5 0.926 0.8588 0.9932 0.84 0.98 0.02421 0.05413 5.85% -0.43%
Mean Length Summary
C-ppt Control Type  Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% %Effect
0 Brine Control 5 14.35 12.95 15.75 13.5 16.25 0.5037 1.126 7.85% 0.0%
0 Lab Control 5 14.55 14.15 14.95 14.25 15 0.1458 0.326 2.24% -1.39%
35 5 15.25 134 171 14 17.75 0.6661 1.49 9.77% -6.27%
35.5 5 15.25 13.39 17.11 13.75 17.5 0.6708 1.5 9.84% -6.27%
36 5 15.85 15.01 16.69 15 16.75 0.3021 0.6755 4.26% -10.45%
36.5 5 16 15.24 16.76 15.25 16.75 0.2739 0.6124 3.83% -11.5%
37 5 16 14.82 17.18 14.75 17.25 0.4257 0.952 5.95% -11.5%
37.5 5 16.35 15.71 16.99 15.75 17 0.2318 0.5184 3.17% -13.94%
38 5 15.75 15.09 16.41 15 16.25 0.2372 0.5303 3.37% -9.76%
38.5 5 15.25 13.84 16.66 13.5 16.25 0.5062 1.132 7.42% -6.27%
000-089-170-2 CETIS™ v1.8.7.20 Analyst__ PO QA A B¢




CETIS Summary Report

Report Date:
Test Code:

28 May-15 11:45 (p 2 of 2)
1505-S092 | 07-6525-4311

Macrocystis Germination and Germ Tube Growth Test

Nautilus Environmental (CA)

Germination Rate Detail

C-ppt Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Brine Control 0.92 0.96 0.87 0.94 0.92
0 Lab Control 0.94 0.83 0.89 0.92 0.89
35 0.95 0.93 0.89 0.95 0.9
35.5 0.93 0.92 0.89 0.96 0.86
36 0.96 0.95 0.86 0.94 0.84
36.5 0.94 0.91 0.92 0.97 0.97
37 0.92 0.9 0.92 0.87 0.91
375 0.92 0.93 0.89 0.94 0.91
38 0.91 0.98 0.95 0.95 0.9
38.5 0.84 0.95 0.98 0.95 0.91
Mean Length Detail

C-ppt Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Brine Control 14.25 13.5 13.5 14.25 16.25
0 Lab Control 14.25 14.75 15 14.5 14.25
35 14 17.75 14.25 15.25 15
35.5 15.5 13.75 14 15.5 17.5
36 16.75 15 15.756 15.5 16.25
36.5 15.75 15.256 15.75 16.75 16.5
37 16.5 15.5 16 17.25 14.75
375 16.75 17 15.75 16 16.25
38 15 16.25 15.5 16.25 16.75
38.5 15.75 16.25 13.5 14.75 16
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CETIS Ana|ytica| Report Report Date: 28 May-15 11:44 (p 1 of 3)
Test Code: 1505-5092 | 07-6525-4311
Macrocystis Germination and Germ Tube Growth Test Nautilus Environmental (CA)
Analysis ID:  01-5183-0033 Endpoint: Germination Rate CETIS Version: CETISv1.8.7
Analyzed: 28 May-15 11:43 Analysis: Parametric-Control vs Treatments Official Results: Yes
Data Transform Zeta Alt Hyp  Trials Seed PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA C>T NA NA 8.04% 38.5 >38.5 NA
Dunnett Multiple Comparison Test
Control vs C-ppt Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)
Lab Control 35 -1.174 2.478 0.108 8 0.9957 CDF Non-Significant Effect
35.5 -0.7222  2.478 0.108 8 0.9820 CDF Non-Significant Effect
36 -0.7592 2478 0.108 8 0.9839 CDF Non-Significant Effect
36.5 -2.05 2.478 0.108 8 0.9998 CDF Non-Significant Effect
37 -0.3043  2.478 0.108 8 0.9443 CDF Non-Significant Effect
37.5 -0.8718  2.478 0.108 8 0.9886 CDF Non-Significant Effect
38 -1.903 2.478 0.108 8 0.9997 CDF Non-Significant Effect
38.5 -1.492 2.478 0.108 8 0.9986 CDF Non-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision{a:5%)
Between 0.03649479 0.004561848 8 0.9543 0.4859 Non-Significant Effect
Error 0.1720855 0.004780153 36
Total 0.2085803 44
Distributional Tests
Attribute Test Test Stat Critical  P-Value Decision{a:1%)
Variances Bartlett Equality of Variance 7.736 20.09 0.4597 Equal Variances
Distribution Shapiro-Wilk W Normality 0.983 0.9308 0.7425 Normal Distribution
Germination Rate Summary
C-ppt Control Type  Count Mean 95% LCL 95% UCL Median  Min Max Std Err CV% %Effect
0 Lab Control 5 0.894 0.8424 0.9456 0.89 0.83 0.94 0.0186 4.65% 0.0%
35 5 0.924 0.8893 0.9587 0.93 0.89 0.95 0.01249  3.02% -3.36%
35.5 5 0.912 0.8644 0.9596 0.92 0.86 0.96 0.01715  4.2% -2.01%
36 5 0.91 0.8409 0.9791 0.94 0.84 0.96 0.0249 6.12% -1.79%
36.5 5 0.942 0.9075 0.9765 0.94 0.91 0.97 0.01241  2.95% -5.37%
37 5 0.904 0.8783 0.9297 0.91 0.87 0.92 0.009273 2.29% -1.12%
37.5 5 0.918 0.8941 0.9419 0.92 0.89 0.94 0.008602 2.1% -2.69%
38 5 0.938 0.8974 0.9786 0.95 0.9 0.98 0.01463  3.49% -4.92%
38.5 5 0.926 0.8588 0.9932 0.95 0.84 0.98 0.02421  5.85% -3.58%
Angular (Corrected) Transformed Summary
C-ppt Control Type  Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
0 Lab Control 5 1.244 1.161 1.327 1.233 1.146 1.323 0.02983 5.36% 0.0%
35 5 1.295 1.23 1.361 1.303 1.233 1.345 0.02357 4.07% -4.13%
35.5 5 1.275 1.189 1.361 1.284 1.187 1.369 0.03104 5.44% -2.54%
36 5 1.277 1.157 1.397 1.323 1.159 1.369 0.04316  7.56% -2.67%
36.5 5 1.333 1.257 1.41 1.323 1.266 1.397 0.02746 4.61% -7.21%
37 5 1.257 1.215 1.299 1.266 1.202 1.284 0.01523 2.71% -1.07%
37.5 5 1.282 1.239 1.325 1.284 1.233 1.323 0.01555 2.71% -3.07%
38 5 1.327 1.237 1.417 1.345 1.249 1.429 0.03228  5.44% -6.69%
38.5 5 1.309 1.183 1.435 1.345 1.159 1.429 0.04542  7.76% -5.25%
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CETIS Analytical Report Report Date: 28 May-15 11:44 (p 2 of 3)

Test Code: 15605-S092 | 07-6525-4311
Macrocystis Germination and Germ Tube Growth Test Nautilus Environmental (CA)
Analysis ID:  01-5183-0033 Endpoint: Germination Rate CETIS Version: CETISv1.8.7
Analyzed: 28 May-15 11:43 Analysis: Parametric-Control vs Treatments Official Results: Yes
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CETIS Analytical Report Report Date: 28 May-15 11:44 (p 3 of 3)
Test Code: 1505-S092 | 07-6525-4311
Macrocystis Germination and Germ Tube Growth Test Nautilus Environmental (CA)
Analysis ID:  12-8384-7212 Endpoint: Mean Length CETIS Version: CETISv1.8.7
Analyzed: 28 May-15 11:43 Analysis: Parametric-Control vs Treatments Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Untransformed NA C>T NA NA 10.2% 38.5 >38.5 NA
Dunnett Multiple Comparison Test
Control vs C-ppt Test Stat Critical MSD DF P-Value P-Type Decision{a:5%)
Lab Control 35 -1.164 2.478 1.491 8 0.9956 CDF Non-Significant Effect
35.5 -1.164 2.478 1.491 8 0.9956 CDF Non-Significant Effect
36 -2.161 2.478 1.491 8 0.9999 CDF Non-Significant Effect
36.5 -2.41 2.478 1.491 8 1.0000 CDF Non-Significant Effect
37 -2.41 2478 1.491 8 1.0000 CDF Non-Significant Effect
375 -2.992 2478 1.491 8 1.0000 CDF Non-Significant Effect
38 -1.995 2,478 1.491 8 0.9998 CDF Non-Significant Effect
38.5 -1.164 2.478 1.491 8 0.9956 CDF Non-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 12.175 1.521875 8 1.682 0.1367 Non-Significant Effect
Error 32.575 0.9048611 36
Total 44.75 44
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision{o:1%)
Variances Bartlett Equality of Variance 14.4 20.09 0.0719 Equal Variances
Distribution Shapiro-Wilk W Normality 0.9623 0.9308 0.1491 Normal Distribution
Mean Length Summary
C-ppt Control Type  Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
0 Lab Control 5 14.55 14.15 14.95 14.5 14.25 15 0.1458 2.24% 0.0%
35 5 15.25 13.4 171 15 14 17.75 0.6661 9.77% -4.81%
355 5 15.25 13.39 17.11 15.5 13.75 17.5 0.6708 9.84% -4.81%
36 5 15.85 15.01 16.69 15.75 15 16.75 0.3021 4.26% -8.94%
36.5 5 16 15.24 16.76 15.75 15.25 16.75 0.2739 3.83% -9.97%
37 5 16 14.82 17.18 16 14.75 17.25 0.4257 5.95% -9.97%
37.5 5 16.35 15.71 16.99 16.25 15.75 17 0.2318 3.17% -12.37%
38 5 15.75 15.09 16.41 15.75 15 16.25 0.2372 3.37% -8.25%
38.5 5 15.25 13.84 16.66 15.75 13.5 16.25 0.5062 7.42% -4.81%
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CETIS Ana|ytica| Report Report Date: 28 May-15 11:45 (p 1 of 2)

Test Code: 1505-5092 | 07-6525-4311
Macrocystis Germination and Germ Tube Growth Test Nautilus Environmental (CA)
Analysis ID:  12-5064-8423 Endpoint: Germination Rate CETIS Version: CETISv1.8.7
Analyzed: 28 May-15 11:43 Analysis: Parametric-Two Sample Official Results: Yes
Data Transform Zeta Alt Hyp  Trials Seed PMSD Test Result
Angular (Corrected) NA C>T NA NA 5.32% Passes germination rate
Equal Variance t Two-Sample Test
Control vs Control Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)
Lab Control Brine Control -1.202 1.86 0.076 8 0.8681 CDF Non-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 0.005960524 0.005960524 1 1.445 0.2638 Non-Significant Effect
Error 0.0330071 0.004125887 8
Total 0.03896762 9
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Variance Ratio F 1.169 23.15 0.8832 Equal Variances
Distribution Shapiro-Wilk W Normality 0.9076 0.7411 0.2647 Normal Distribution
Germination Rate Summary
C-ppt Control Type  Count Mean 95% LCL 95% UCL Median Min Max StdErr CV% %Effect
0 Lab Control 5 0.894 0.8424 0.9456 0.89 0.83 0.94 0.0186 4.65% 0.0%
0 Brine Control 5 0.922 0.8804 0.9636 0.92 0.87 0.96 0.01497 3.63% -3.13%
Angular (Corrected) Transformed Summary
C-ppt Controi Type  Count Mean 95% LCL 95% UCL Median Min Max StdErr CV% %Effect
0 Lab Control 5 1.244 1.161 1.327 1.233 1.146 1.323 0.02983  5.36% 0.0%
0 Brine Control 5 1.283 1.216 1.369 1.284 1.202 1.369 0.02758  4.77% -3.93%
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CETIS Analytical Report Report Date: 28 May-15 11:45 (p 2 of 2)
Test Code: 1505-S092 | 07-6525-4311
Macrocystis Germination and Germ Tube Growth Test Nautiius Environmentai (CA)
Analysis ID:  00-9063-4448 Endpoint: Mean Length CETIS Version: CETISv1.8.7
Analyzed: 28 May-15 11:44 Analysis: Parametric-Two Sample Official Results: Yes
Data Transform Zeta Alt Hyp  Trials Seed PMSD Test Result
Untransformed NA C>T NA NA 6.7% Passes mean length

Equal Variance t Two-Sample Test

0BC oLc

C-ppt

Control vs Control Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)
Lab Control Brine Control 0.3814 1.86 0.975 8 0.3564 CDF Non-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 0.1 0.1 1 0.1455 0.7128 Non-Significant Effect
Error 5.5 0.6875 8
Total 5.6 9
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Variance Ratio F 11.94 23.15 0.0340 Equal Variances
Distribution Shapiro-Wilk W Normality 0.8352 0.7411 0.0386 Normal Distribution
Mean Length Summary
C-ppt Control Type  Count Mean 95% LCL 95% UCL Median Min Max StdErr CV% %Effect
0 Lab Control 5 14.55 14.15 14.95 14.5 14.25 15 0.1458 2.24% 0.0%
0 Brine Control 5 14.35 12.95 15.75 14.25 13.5 16.25 0.5037 7.85% 1.38%
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CETIS Ana|ytica| Report Report Date: 23 Jun-1511:24 (p 1 of 1)
Test Code: 1505-S092 | 07-6525-4311
Macrocystis Germination and Germ Tube Growth Test Nautilus Environmental (CA)
Analysis ID:  00-0530-0673 Endpoint: Germination Rate CETIS Version: CETISv1.8.7
Analyzed: 23 Jun-15 11:23 Analysis: Linear Interpolation (ICPIN) Official Results: Yes
Linear Interpolation Options
X Transform Y Transform Seed Resamples Exp 95% CL Method
Linear Linear 778442 1000 Yes Two-Point Interpolation
Point Estimates
Level ppt 95% LCL 95% UCL
EC25 >38.5 N/A N/A
EC50 >38.5 N/A N/A
Germination Rate Summary Calculated Variate(A/B)
C-ppt Control Type Count Mean Min Max Std Err StdDev CV% %Effect A B
0 Lab Control 5 0.894 0.83 0.94 0.0186 0.04159  4.65% 0.0% 447 500
35 5 0.924 0.89 0.95 0.01249 0.02793 3.02% -3.36% 462 500
355 5 0.912 0.86 0.96 0.01715 0.03834 4.2% -2.01% 456 500
36 5 0.91 0.84 0.96 0.0249 0.05568 6.12% -1.79% 455 500
36.5 5 0.942 0.91 0.97 0.01241  0.02775 2.95% -5.37% 471 500
37 5 0.904 0.87 0.92 0.009273 0.02074 2.29% -1.12% 452 500
375 5 0.918 0.89 0.94 0.008602 0.01923 2.1% -2.69% 459 500
38 5 0.938 0.9 0.98 0.01463 0.03271 3.49% -4.92% 469 500
38.5 5 0.926 0.84 0.98 0.02421 0.05413 5.85% -3.58% 463 500
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CETIS Analytical Report

Report Date:
Test Code:

23 Jun-15 11:24 (p 1 of 1)
1505-S092 | 07-6525-4311

Macrocystis Germination and Germ Tube Growth Test

Nautilus Environmental (CA)

Analysis ID:  04-6246-3634 Endpoint: Mean Length CETIS Version: CETISv1.8.7
Analyzed: 23 Jun-15 11:23 Analysis: Linear Interpolation (ICPIN) Official Results: Yes
Linear Interpolation Options
X Transform Y Transform Seed Resamples Exp 95% CL  Method
Linear Linear 944683 1000 Yes Two-Point Interpolation
Point Estimates
Level ppt 95% LCL 95% UCL
1C25 >38.5 N/A N/A
IC50 >38.5 N/A N/A
Mean Length Summary Calculated Variate
C-ppt Control Type Count Mean Min Max Std Err Std Dev  CV% %Effect
0 Lab Control 5 14.55 14.25 15 0.1458 0.326 2.24% 0.0%
35 5 15.25 14 17.75 0.6661 1.49 9.77% -4.81%
35.5 5 15.25 13.75 17.5 0.6708 1.5 9.84% -4.81%
36 5 15.85 15 16.75 0.3021 0.6755 4.26% -8.94%
36.5 5 16 15.25 16.75 0.2739 0.6124 3.83% -9.97%
37 5 16 14.75 17.25 0.4257 0.952 5.95% -9.97%
37.5 5 16.35 15.75 17 0.2318 0.5184 3.17% -12.37%
38 5 15.75 15 16.25 0.2372 0.5303 3.37% -8.25%
38.5 5 15.25 13.5 16.25 0.5062 1.132 7.42% -4.81%
Graphics
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Macrocystis Germination and Germ Tube Growth Test Nautilus Environmental - San Diego

Start Date: 12-May-15 Species: Macrocystis pyrifera Test ID: 1505-S092

End Date: 14-May-15 Protocol: EPA/600/R-95/136 (1995 West Coast Manual) Sample Source: Poseidon

Sampled: 12-May-15 Sample Station: Nautilus Brine

Random Number Number . . Calibration | Mean Tube

Number Counted | Germinated Tube Length Measurements (micrometer units) Factor |Length (um)
36 100 98 6 7 8 7 7 7 6 8 4 5 2.5 16.25
37 100 95 9 6 8 6 5 5 6 7 8 5 2.5 16.25
38 100 91 6 6 8 6 5 6 6 7 5 6 25 15.25
39 100 83 7 6 7 5 4 5 8 5 6 6 2.5 14.75
40 100 92 8 6 8 5 5 6 5 7 7 7 25 16.00
41 100 93 8 5 6 6 5 8 5 6 7 6 2.5 15.50
42 100 94 5 5 8 5 7 5 6 5 4 7 2.5 14.25
43 100 95 7 5 7 5 4 7 5 6 5 5 2.5 14.00
44 100 95 5 7 6 7 5 7 5 7 6 7 2.5 15.50
45 100 96 7 5 8 7 6 7 5 7 9 6 2.5 16.75
46 100 96 6 6 6 6 5 8 7 8 4 6 2.5 15.50
47 100 93 7 8 8 7 8 8 6 5 6 5 2.5 17.00
48 100 90 5 6 6 7 5 6 5 6 9 8 2.5 15.75
49 100 98 4 6 5 5 7 7 6 5 5 4 2.5 13.50
50 100 95 7 6 5 5 7 8 7 6 5 5 2.5 15.25
51 100 91 6 7 5 7 6 5 7 7 5 9 2.5 16.00
52 100 92 6 7 5 5 6 8 6 4 4 6 2.5 14.25
53 100 89 5 6 6 8 7 7 7 5 6 6 2.5 15.75
54 100 89 5 8 4 8 5 4 8 5 5 4 2.5 14.00
55 100 94 7 7 8 6 6 8 4 7 5 6 2.5 16.00
56 100 91 7 7 7 8 8 4 8 7 4 5 2.5 16.25
57 100 89 7 4 6 6 4 5 6 6 7 6 2.5 14.25
58 100 96 5 6 5 5 5 5 7 7 4 5 2.5 13.50
59 100 90 6 5 6 7 5 5 6 7 8 7 2.5 15.50
60 100 84 9 7 7 5 5 7 5 6 6 8 2.5 16.25
61 100 93 6 7 7 8 7 7 6 8 8 7 2.5 17.75
62 100 84 6 7 5 8 5 8 7 5 7 5 2.5 15.75
63 100 92 7 6 6 7 8 6 6 5 8 6 2.5 16.25
64 100 87 7 4 4 6 6 5 4 7 6 5 2.5 13.50
65 100 92 5 7 8 7 6 7 4 8 10 4 2.5 16.50
66 100 92 9 7 7 7 7 4 6 5 7 4 2.5 15.75
67 100 91 6 6 6 6 7 7 6 5 4 6 2.5 14.75
68 100 92 7 7 8 6 7 7 6 6 7 6 2.5 16.75
69 100 91 7 6 6 5 5 4 7 7 7 6 2.5 15.00
70 100 97 7 8 4 7 7 9 7 5 6 7 2.5 16.75

&

Qc: Qg‘f—— v/%}fzf Final Review: f\C/ @L?é?& Analyst BK




Macrocystis Germination and Germ Tube Growth Test

Nautilus Environmental - San Diego

Start Date: 12-May-15 Species: Macrocystis pyrifera Test ID: 1505-S092

End Date: 14-May-15 Protocol: EPA/600/R-95/136 (1995 West Coast Manual) Sample Source: Poseidon

Sampled: 12-May-15 Sample Station: Nautilus Brine

Random Number Nurr_1ber Tube Length Measurements (micrometer units) Calibration | Mean Tube

Number Counted | Germinated Factor |Length (um)
71 100 86 6 8 7 7 9 7 9 6 6 5 2.5 17.5
72 100 97 7 7 7 7 8 5 7 6 5 7 2.5 16.5
73 100 92 6 6 3 7 5 3 5 5 8 7 2.5 13.75
74 100 95 7 7 5 7 8 5 6 7 7 6 2.5 16.25
75 100 94 6 5 5 7 7 7 5 7 7 6 2.5 15.5
76 100 89 6 5 5 6 7 5 6 4 6 7 2.5 14.25
77 100 95 4 5 6 8 6 5 6 4 8 7 2.5 14.75
78 100 89 6 7 5 & 5 6 6 5 7 5 2.5 15
79 100 94 5 5 8 7 5 5 6 7 5 4 25 14.25
80 100 90 8 8 6 5 5 5 8 5 5 5 2.5 15
81 100 86 7 8 6 8 5 6 6 5 6 6 2.5 15.75
82 100 87 5 9 6 8 7 7 6 7 7 7 2.5 17.25
83 100 95 7 6 5 5 6 7 5 6 7 6 2.5 15
84 100 92 5 6 7 6 5 6 7 6 4 6 2.5 14.5
85 100 94 7 7 5 7 5 6 7 7 5 7 2.5 15.75

ac: %L shs [} Final Review: K/ 5%}28//}\/;— Analyst BK




Macrocystis Germination and Germ Tube Growth Test

Nautilus Environmental - San Diego

Start Date: 12-May-15 Species: Macrocystis pyrifera TestID: IS0S -5897 -

End Date: 14-May-15 Protocol: EPA/600/R-85/136 (1995 West Coast Manual) Sample Source: %Sﬁ/id@ﬂ

Sampled: 12-May-15 Sample Station: Nowh|us Brie

Random Number Number . . Calibration | Mean Tube

Number Counted | Germinated Tube Length Measurements (micrometer units) | Factor |Length (um)
36 100 ag {y =7 5] -7 =7 =7 7 % - = Py #DIV/0!
37 100 q4< 4 & b | & = = [ —7 ¥ = /N #DIV/0!
38 100 a1 o ly < (o =) R / i = A ] #DIV/0!
39 100 5 -] [ 7 S T4 — % = (0 (] | #DIV/0!
40 100 azZ S | @ % = = @ = 7 ~7 17 | #DIV/0!
41 100 45 % = [ (¢ =3 % > @ T b | #DIV/0!
42 100 a4 % = % = ~—1 = Lo > - i #DIV/0!
43 100 =4 = -7 = “ -] = 7 = = #DIV/0!
44 100 adc = i [ i =3 ~7 [= 7 O — #DIV/0!
45 100 (¢ 1 = % i 0 7 = 7 A [ #DIV/0!
46 100 dlp b |7, (o (4 = =L 7 < L [z #DIV/0!
47 100 a5 ] < s 1~ % %) = (o =5 #DIV/0!
48 100 40 =) © v —7 = & S (7 4 < #DIV/0!
49 100 ' o v G = —7 - [ = = L #DIV/0!
50 100 = =] [ = = ! s -7 & [ = #DIV/0!
51 100 q] ¥, 1 = 7 | S i 1= | #DIV/0!
52 100 A2 1] / = = ¥ < & = — [ #DIV/0!
53 100 %4 S 2 @ s 17 i 7 - |© & #DIV/0!
54 100 %A = 3 o IS =< o % S 5 e #DIV/0!
55 100 A4 -] =7 S & lo % H ~] = (& #DIV/0!
56 100 4 -] / i ® G o % "? = = #DIV/0!
57 100 %N -1 H v {7 Le = [z [ =7 [ #DIV/0!
58 100 7 = © = = = = 7 ‘27 q = #DIV/0!
59 100 [Z18] [ = [V i g [ p ' % ~7 #DIV/0!
60 100 i 9 T "] =1 = i [ [z g < #DIV/0!
61 100 g5 ¥ 7 -7 <% — i [ < “ -7 #DIV/0!
62 100 <L ¥ - = % = % —/ = —7 = #DIV/0!
63 100 42 -] (g g 1 < (g 4 =] % E_gg | #DIV/0!
64 100 i -] L L [/ {y =3 - ~/ g = | #DIV/0!
65 100 17 = -1 ¥4 -/ e 7/ & [ 1C =t ] #DIV/0!
66 100 dZ g -~ -1 -] “ [ g ~7 LL | #DIV/0!
67 100 A 7 ly ¥ {7 -7 i /4 - 4 . #DIV/0!
68 100 U2 ~] / % o —7 7 [z & 7 [z #DIV/0!
69 100 ] ] v W & S i -7 wARZ #DIV/0!
70 100 7] “1 “, L+ -7 -] ¢ -7 = Iz -7 2.5 #DIV/0!

ac: B slxly Final Review: 145 6/ 28y Analyst H:Tﬁ




Macrocystis Germination and Germ Tube Growth Test

Nautilus Environmental - San Diego

Start Date: 12-May-15 Species: Macrocystis pyrifera TestID: j5n5.- SGSZ.
End Date: 14-May-15 Protocol: EPA/600/R-95/136 (1995 West Ceast Manual) Sample Source: ?Cs?g/mom
Sampled: 12-May-15 Sample Station: Newhilus  Brae
Random Number Number ) . Calibration | Mean Tube
Number Counted | Germinated Tube Length Measuremeﬂmlcrometer units) Factor fLength (um)
71 100 4 ly % ! | “1 . -] - 4 [ [y N #DIV/0!
72 100 a1 ] ~7 ~1 1 4 = 7 [ = -7 / #DIV/0!
73 100 q (n (7 5 - = 2 =] S % =/ #DIV/0!
74 100 45 “1 s |7 5 = & =7 =7 [4 #DIV/0!
75 100 AL [ = -7 i 1 = -7 -7 172 #DIV/0!
76 100 59 {z S = (] i = ¥ H- © -7 #DIV/O!
77 100 45 H = 5 & @ = | s % 7 #DIV/0!
78 100 44 ¥ 1 = G = [ (o = ~7 (= #DIV/0!
79 100 U- S [ 4 | 5 = {p i [esd L #DIV/0!
80 100 “Al) 4 4 [z == 5 < 5 = =] #DIV/0!
€\ 14 z0 -1 % L Z S l Z S |@ @
$Z Y | > “ w % / - IV 7 ~/ ]
% 100 a5 -/ w S S | — = K -7 %
% {00 A4z = (e 1 [V S 7 —] [ - (o A \
= 100 Ad 7 1 = 7 =3 7 177 s |7 .5
7
N o Final Review: AC S/28] 15 Analyst |[Znd




Marine Chronic Bioassay Water Quality Measurements

Client : Poseidon Test Species: Macrocystis pyrifera
Sample ID: Nautilus brine (frozen seawater) Start Date/Time: ~57 (> i ZCHE’) {)”/lL/;%’ e
Sample Log No.: 46 Navkdus By End Date/Time: €7 2615 457/#{//‘5 1715
CESRIE Sin (1S T
Test No.: 565 - S6A L Dilutions made by:
Analyst: gﬁi« Analyst: W

initial Readings Final Readings

Lab Control (gl{ %‘C}g 23.0 ?6‘«‘:{ /j ’;L 7 7,} 33, 4 \ -

Brine Control <0 f_?ﬂg/ 24.0 /§,} '}lﬁ ’;i 9T :;il( -, [l

.0 §2 | 5c0 [ 3o | 5% 190 |95 [ses |10
3.5 B4 | sol 355 |52 | L | oy | e | o
= By | By 360 1 BT 99 | R0 |5e | e,
*° §i5 | Bz 366 | BT a0 | kos | 2T | S,
O EE | Ber 370 | 152 | G| R0 gys | N
ws | B see [ 3385 | 192 g | foz | PR | 1S

38.0 R 5 3.6 28\ 15, 1.5 €03 | 5%.0 N \J

385 85 | bob |28y | iss | L | Koy | 16 b

%

= < . A . [ i . /
Comments: ’r\’mi ey 2N SURA 5 o v ”&'L{ l;‘Y\,Q}%’(f){ A e (,f?
B gy slrsfis L

QC Check: _fi 41g)is Final Review: A(?/ 5),;1337 )5

Nautilus Environmental. 4340 Vandever Avenue. San Diego, CA 92120.




CETIS Test Data Worksheet

Report Date: 11 May-15 16:03 (p 1 of 2)
Test Code: @ ~07-6525-43441505503%) 3

Macrocystis Germination and Germ Tube Growth Test

Nautilus Environmental (CA)

000-089-180-4

B e shil

CETIS™ v1.8.7.20

Start Date: 12 May-15 Species: Macrocystis pyrifera Sample Code: (i, +604- Nowkdus  Binve
End Date: 14 May-15 Protocol: EPA/600/R-95/136 (1995) Sample Source: Poseidon
Sample Date: 12 May-15 Material: Natural Seawater Sample Station: Nautilus Brine
C-ppt Code| Rep | Pos | #Counted | # Germinated | Mean Length | CalFactor Notes
B 0 BC | 1 | 52 100 1
- 0 BC | 2 | 58 100 1
0 BC | 3 | 64 100 1
0 BC | 4 | 42 100 1
0 BC| 5 | 63 100 1
0 Lc | 1 | 79 100 1
0 Lc| 2 | 30 100 i
0 Lc | 3 | 78 100 1
0 LC | 4 | 84 100 1 ]
0 Lc | 5 | 57 100 1 I
35 1 | 43 100 1
35 2 | 61 100 1
35 3 | 76 100 1
N 35 4 | 50 100 1
i 35 5 | 80 100 1
355 1 | 41 100 1
35.5 2 | 73 100 1 N
355 3 | 54 100 9
355 4 | 46 100 1
35.5 5 | 71 100 1
36 1 | 45 100 1
36 2 | 83 100 1
36 3 | 81 100 1
B 36 4 | 75 100 1
I 36 5 | 60 100 1
36.5 1 |85 100 1
36.5 2 | 38 100 1
36.5 3 | 66 100 1
36.5 4 | 70 100 1
36.5 5 | 72 100 1
37 1 | 65 100 1
37 2 | 59 100 1
a7 3 | 40 100 1
a7 4 | 82 100 1
37 5 | 67 100 1
37.5 1 | 68 100 1
37.5 2 | 47 100 1
375 3 | 53 100 1
37.5 4 | 55 100 1
37.5 5 | 56 100 1
38 1 | 89 100 1
38 2 | 36 100 1
38 3 | 44 100 1
38 4 | 37 100 1
38 5 | 48 100 1 - -
38.5 1 | 62 100 1 -
38.5 2 | 74 100 1 B
QB

(Ve QA: A(’j‘;‘j}zz{/ IS

Analys




CETIS Test Data Worksheet

Report Date: 11 May-15 16:03 (p 2 of 2)
Test Code: G, 07-8525-4344/1505- X7
C-ppt Code| Rep | Pos | #Counted | # Germinated | Mean Length | CalFactor Notes
38.5 3 | 49 100 1
38.5 4 | 77 100 1
38.5 5 51 100 1
QLH\C
Oaw B sl
;,\
) ~ _
000-089-180-4 CETIS™ v1.8.7.20 Analyst: & o AC L.)zzaf/ 5



Marine Chronic Bioassay Brine Dilution Worksheet

Project: Poseidon Analyst: BK

Sample ID: frozen seawater Test Date: 5/12/2015

Test No: 1965 - Seal Test Type: M. pyrifera

Salinity of Seawater 33.1

Salinity of Brine 89.7 Date of Brine used: 5/8/2015

Test Dilution Volume 250 Alkalinity of Brine Control:  \(% mg/L as CaCO3

TS = target salinity
SE = salinity of effiuent
SB = salinity of brine

Target Salinity] Concentration 8\7:;:: :::r A dsjsgrr:Znt Vg:i::;’e Dil::te
ppt % seawater (mi) Factor (mi) (mil)
34.0 100.0 250 NA NA 250
35.0 96.6 241.6 0.03 8.4 250
35.5 95.8 239.4 0.04 10.6 250
36.0 94.9 237.2 0.05 12.8 250
36.5 94.0 235.0 0.06 15.0 250
37.0 93.1 232.8 0.07 17.2 250
37.5 92.2 230.6 0.08 19.4 250
38.0 91.3 228.4 0.09 21.6 250
38.5 90.5 226.1 0.1 23.9 250

DI Volume
I Brine Control I 40.8 0.58 | 23.9 l 250 l
Total Brine Volume Required (ml):| 152.8 |

QC Check: ¢ %{Zﬁl@f Final Review: 'AC,/ L’#?/%’/l(




Marine Chronic Bioassay Kelp Spore Germination & Growth Worksheet

Client; Pesetdan 3 ‘Start Date/Time:  5/12/2015 / 1Seo
Test No.: 1565 - 589 ‘ End Date/Time:  5/14/2015 [ {25
Tech. Initials: %‘ - Test Species: Macrocyslis pyrifera
Date Collected: S/IZJE
Kelp Collectors: Dy
Collection Location: (o T\l Gove
Time of Initial Rinsing and Dessication : 3-/“.—’15 0920
Time of Rinsing and Transfer to Release Beaker: 5/‘1}13’ Yoo
Conditions of Zoospore Density and Motility: Teer densiby,  and  pere ek lihy
t
Time of Blade Removal From Release Beaker: 5/'L/l€ 145 ‘
Density Counts (target = 90): 5% ég{ 6 ?’ st 75 Mean: (95
Mean 63 *10,000 = (;50/ o0 spores/ml (density of spore release)

If spore release = 900,000 spores/ml: Inoculate with 0.25 ml

If spore release > 900,000 spores/ml: Calculate a dilution factor, x, create a new spore stock of 900,000 spores/ml and inoculate with 0.25 ml.

To calculate the dilution factor: NS Piluibn N’{C‘lgsm’tf
Density of spore release - * 025ml = - spores = - () dil factor
1 container 225,000  SPores -1.0 part spore stock

part(s) seawater
If spore release < 900,000 spores/ml: The volume added should not exceed 0.5 ml. (This volume exceeds the EPA and MBP required volume

of no greater than 1% of the {otal test solution volume. However, it may sometimes be necessary to exceed the 0.3 ml requirement in order to
achieve the desired spore density.

Time of inoculation: [sees Amount inoculated: 055‘”-\

Location in Environmental Chamber (All replicates in each test must be on the same shelf;
do not split up tests among shelves):

Measured Light Intensity Range Random Number —
Shelf number (must be between 160 and 240 ft-c) Range 24-hour germination check
1 7S - 2314 3L~ 115 QC dish # % germ.
2 |84 - 120 lie- 150 2 A
3 50 - 2%3% 3¢ 35
(b M A |76 - 213 i51-1g5”
5
6
Timers Checked? Should be on 16:8 light:dark cycle [initials: (i

Comments:

QC Check: %5] 2‘9[[5 Final Review: {A(/ [::7, L5 )/l S/q

Nautilus Environmental. 4340 Vandever Avenue. San Diego, CA 92120.



Pacific Topsmelt
7-day Survival and Growth

Test Date: May 5, 2015



CETIS Summary Report Report Date: 26 Jun-1509:20 (p 1 of 2)
Test Code: 1505-S091 | 11-2970-9154

Pacific Topsmelt 7-d Survival and Growth Test Nautilus Environmental (CA)
Batch ID: 05-8756-2032 Test Type: Growth-Survival (7d) Analyst:

Start Date: 05 May-15 13:50 Protocol: EPA/600/R-95/136 (1995) Diluent: Natural Seawater

Ending Date: 12 May-15 11:30 Species:  Atherinops affinis Brine: Frozen Seawater

Duration: 6d 22h Source: Agquatic Biosystems, CO Age: 15d

Sample ID: 02-3838-7973 Code: Nautilus Brine Client: Poseidon

Sample Date: 05 May-15 Material:  Natural Seawater Project:

Receive Date: 05 May-15 Source: Poseidon

Sample Age: 14h Station: Nautilus Brine

Comparison Summary

Analysis ID Endpoint NOEL LOEL TOEL PMSD TU Method

06-8392-5997 7d Survival Rate 38.5 >38.5 NA 18.6% Steel Many-One Rank Sum Test
08-3759-0266 Mean Dry Biomass-mg 38.5 >38.5 NA 19.6% Dunnett Muitiple Comparison Test

Point Estimate Summary

Analysis ID  Endpoint Level ppt 95% LCL 95% UCL TU Method

09-2555-2009 7d Survival Rate EC25 >38.5 N/A N/A Linear Interpolation (ICPIN)

EC50 >38.5 N/A N/A
10-9737-7367 Mean Dry Biomass-mg IC25 >38.5 N/A N/A Linear Interpolation (ICPIN)
IC50 >38.5 N/A N/A

Test Acceptability

Analysis ID Endpoint Attribute Test Stat TAC Limits Qverlép Decision

06-8392-5997 7d Survival Rate Control Resp 0.88 0.8 - NL Yes Passes Acceptability Criteria
09-2555-2009 7d Survival Rate Control Resp 0.88 0.8-NL Yes Passes Acceptability Criteria
08-3759-0266 Mean Dry Biomass-mg Control Resp 1.161 0.85 - NL Yes Passes Acceptability Criteria
10-9737-7367 Mean Dry Biomass-mg Control Resp 1.161 0.85 - NL Yes Passes Acceptability Criteria
06-8392-5997 7d Survival Rate PMSD 0.1858 NL - 0.25 No Passes Acceptability Criteria
08-3759-0266 Mean Dry Biomass-mg PMSD 0.1956 NL - 0.5 No Passes Acceptability Criteria

7d Survival Rate Summary

C-ppt Control Type  Count iiean 95% LCL 95% UCL Min Max Std Err Std Dev CV% %Effect
0 Brine Control 5 0.96 0.8489 1 0.8 1 0.04 0.08944  9.32% 0.0%

0 Lab Control 5 0.88 0.6579 1 0.6 1 0.08 0.1789 20.33%  8.33%
35 5 1 1 1 1 1 0 0 0.0% -4.17%
35.5 5 1 1 1 1 1 0 0 0.0% -4.17%
36 5 0.96 0.8489 1 0.8 1 0.04 0.08944  9.32% 0.0%
36.5 5 1 1 1 1 1 0 0 0.0% -4.17%
37 5 0.92 0.6979 1 0.6 1 0.08 0.1789 19.44%  4.17%
37.5 5 0.92 0.784 1 0.8 1 0.04899  0.1095 11.91% 4.17%
38 5 0.96 0.8489 1 0.8 1 0.04 0.08944  9.32% 0.0%
38.5 5 0.92 0.784 1 0.8 1 0.04899  0.1095 1191% 4.17%
Mean Dry Biomass-mg Summary

C-ppt Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% %Effect
0 Brine Control 5 1.078 0.9036 1.252 0.922 1.262 0.06266  0.1401 13.0% 0.0%

0 Lab Control 5 1.161 1.031 1.29 1.066 1.334 0.04669 0.1044 9.0% -1.72%
35 5 1.041 0.9807 1.101 0.962 1.074 0.02165 0.04841  4.65% 3.42%
35.5 5 1.106 1.049 1.162 1.064 1.172 0.02043 0.04568 4.13% -2.6%
36 5 1.139 0.8754 1.403 0.97 1.504 0.09502 0.2125 18.65%  -5.72%
36.5 5 1.199 0.9086 1.489 0.978 1.492 0.1045 0.2338 19.5% -11.25%
37 5 0.898 0.7274 1.069 0.756 1.066 0.06145 0.1374 15.3% 16.67%
37.5 5 1.076 0.9217 1.23 0.916 1.224 0.05557  0.1243 11.55%  0.15%
38 5 1.099 0.9125 1.285 0.926 1.274 0.06711  0.1501 13.66%  -1.97%
38.5 5 1.07 0.9083 1.232 0.856 1.212 0.05838 0.1305 1219%  0.67%

000-089-180-4

CETIS™ v1.8.7.20

Analyst:ii“é‘/}(& QA: M(,l@/ N




CETIS Summary Report

Report Date:
Test Code:

26 Jun-15 09:20 (p 2 of 2)
1505-S091 | 11-2970-9154

Pacific Topsmelt 7-d Survival and Growth Test

Nautilus Environmental (CA)

7d Survival Rate Detail

C-ppt Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Brine Control 1 0.8 1 1 1

0 Lab Control 0.8 1 1 1 0.6
35 1 1 1 1 1
35.5 1 1 1 1 1

36 0.8 1 1 1 1
36.5 1 1 1 1 1

37 1 1 0.6 1 1
37.5 1 0.8 0.8 1 1

38 1 1 0.8 1 1
38.5 1 1 1 0.8 0.8
Mean Dry Biomass-mg Detail

C-ppt Control Type  Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Brine Control 117 0.922 1.262 1.064 0.97
0 Lab Control 1.066 1.334 1.112 1.116 1.176
35 1.068 0.962 1.026 1.074 1.074
35.5 1.172 1.064 1.09 1.07 1.132
36 1.012 1.504 1.118 0.97 1.092
36.5 0.978 1.404 1.02 1.492 1.1
37 1.066 0.774 0.756 1.006 0.888
375 1.16 0.992 0.916 1.224 1.088
38 1.238 0.926 1.036 1.274 1.02
38.5 1.09 1.084 1.212 1.11 0.856

000-089-180-4

CETIS™ v1.8.7.20

Analyst: AL}IKE) QA: ﬂ‘i’é‘? (Z(&/ )gﬁw



CETIS Analytical Report

Report Date: 26 Jun-1509:19 (p 1 of 4)
Test Code: 1505-S091 | 11-2970-9154

Pacific Topsmelt 7-d Survival and Growth Test

Nautilus Environmental (CA)

Analysis ID:  06-8392-5997
Analyzed: 23 Jun-1511:19

Endpoint:

7d Survival Rate
Analysis: _Nonparametric-Control vs Treatments

CETIS Version: CETISv1.8.7
Official Results: Yes

Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA C>T NA NA 18.6% 38.5 >38.5 NA
Steel Many-One Rank Sum Test
Control vs C-ppt Test Stat Critical Ties DF P-Value P-Type Decision(a:5%)
Lab Control 35 325 16 1 8 0.9941 Asymp Non-Significant Effect

35.5 325 16 1 8 0.9941 Asymp Non-Significant Effect

36 30.5 16 2 8 0.9771 Asymp Non-Significant Effect

36.5 32.5 16 1 8 0.9941 Asymp Non-Significant Effect

37 29.5 16 2 8 0.9588 Asymp Non-Significant Effect

375 28.5 16 2 8 0.9304 Asymp Non-Significant Effect

38 30.5 16 2 8 09771 Asymp Non-Significant Effect

38.5 28.5 16 2 8 0.9304 Asymp Non-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 0.1043122 0.01303902 8 0.8296 0.5825 Non-Significant Effect
Error 0.5658488 0.01571802 36
Total 0.670161 44
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Mod Levene Equality of Variance 0.8755 3.256 0.5489 Equal Variances
Variances Levene Equality of Variance 5.86 3.052 <0.0001  Unequal Variances
Distribution Shapiro-Wilk W Normality 0.8352 0.9308 <0.0001  Non-normal Distribution
7d Survival Rate Summary
C-ppt Control Type  Count Mean 95% LCL 95% UCL Median  Min Max Std Err CV% %Effect
0 l.ab Control 5 0.88 0.6579 1 1 0.6 1 0.08 20.33% 0.0%
35 5 1 1 1 1 1 1 0 0.0% -13.64%
355 5 1 1 1 1 1 1 0 0.0% -13.64%
36 5 0.96 0.8489 1 1 0.8 1 0.04 9.32% -9.09%
36.5 5 1 1 1 1 1 1 0 0.0% -13.64%
37 5 0.92 0.6979 1 1 0.6 1 0.08 19.44% -4.55%
37.5 5 0.92 0.784 1 1 0.8 1 0.04899 11.91% -4.55%
38 5 0.96 0.8489 1 1 0.8 1 0.04 9.32% -9.09%
38.5 5 0.92 0.784 1 1 0.8 1 0.04899 11.91% -4.55%
Angular (Corrected) Transformed Summary
C-ppt Control Type  Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
0 Lab Control 5 1.206 0.9496 1.462 1.345 0.8861 1.345 0.09228 1711% 0.0%
35 5 1.345 1.345 1.346 1.345 1.345 1.345 0 0.0% -11.57%
35.5 5 1.345 1.345 1.346 1.345 1.345 1.345 0 0.0% -11.57%
36 5 1.298 1.165 1.43 1.345 1.107 1.345 0.04763 8.21% -7.62%
36.5 5 1.345 1.345 1.346 1.345 1.345 1.345 0 0.0% -11.57%
37 5 1.253 0.9984 1.508 1.345 0.8861 1.345 0.09184 16.38% -3.95%
37.5 5 1.25 1.088 1.412 1.345 1.107 1.345 0.05833 10.43% -3.67%
38 5 1.298 1.165 1.43 1.345 1.107 1.345 0.04763 8.21% -7.62%
38.5 5 1.256 1.088 1.412 1.345 1.107 1.345 0.05833 10.43% -3.67%
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CETIS Analytical Report Report Date: 26 Jun-15 09:20 (p 2 of 4)

Test Code: 1505-S091 | 11-2970-9154
Pacific Topsmelt 7-d Survival and Growth Test Nautilus Environmental (CA)
Analysis ID:  06-8392-5997 Endpoint: 7d Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 23 Jun-1511:19 Analysis: Nonparametric-Control vs Treatments Official Results: Yes
7d Survival Rate Detail
C-ppt Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Lab Control 0.8 1 1 1 0.6
35 1 1 1 1 1
35.5 1 1 1 1 1
36 0.8 1 1 1 1
36.5 1 1 1 1 1
37 1 1 0.6 1 1
37.5 1 0.8 0.8 1 1
38 1 1 0.8 1 1
38.5 1 1 1 0.8 0.8
Angular (Corrected) Transformed Detail
C-ppt Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Lab Control 1.107 1.345 1.345 1.345 0.8861
35 1.345 1.345 1.345 1.345 1.345
35.5 1.345 1.345 1.345 1.345 1.345
36 1.107 1.345 1.345 1.345 1.345
36.5 1.345 1.345 1.345 1.345 1.345
37 1.345 1.345 0.8861 1.345 1.345
37.5 1.345 1.107 1.107 1.345 1.345
38 1.345 1.345 1.107 1.345 1.345
38.5 1.345 1.345 1.345 1.107 1.107
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CETIS Analytical Report Report Date: 26 Jun-15 09:20 (p 3 of 4)

Test Code: 1505-S091 | 11-2970-9154

Pacific Topsmelt 7-d Survival and Growth Test Nautilus Environmental (CA)
Analysis ID:  08-3759-0266 Endpoint: Mean Dry Biomass-mg CETIS Version: CETISv1.8.7
Analyzed: 23 Jun-15 11:20 Analysis: Parametric-Control vs Treatments Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Untransformed NA C>T NA NA 19.6% 38.5 >38.5 NA
Dunnett Multiple Comparison Test
Control vs C-ppt Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)
Lab Control 35 1.309 2.478 0.227 8 0.3608 CDF Non-Significant Effect

35.5 0.6023 2.478 0.227 8 0.6864 CDF Non-Significant Effect

36 0.2357 2.478 0.227 8 0.8244 CDF Non-Significant Effect

36.5 -0.4146  2.478 0.227 8 0.9579 CDF Non-Significant Effect

37" 2.867 2.478 0.227 8 0.0208 CDF Significant Effect

37.5 0.9253 2.478 0.227 8 0.5386 CDF Non-Significant Effect

38 0.6765 2.478 0.227 8 0.6539 CDF Non-Significant Effect

38.5 0.9864 2.478 0.227 8 0.5096 CDF Non-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 0.2970223 0.03712779 8 1.768 0.1162 Non-Significant Effect
Error 0.7559742 0.02099928 36
Total 1.052997 44
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Bartlett Equality of Variance 14.6 20.09 0.0673 Equal Variances
Distribution Shapiro-Wilk W Normality 0.9685 0.9308 0.2559 Normal Distribution
Mean Dry Biomass-mg Summary
C-ppt Control Type  Count Mean 95% LCL 95% UCL Median Min Max StdErr CV% %Effect
0 Lab Control 5 1.161 1.031 1.29 1.116 1.066 1.334 0.04669  9.0% 0.0%
35 5 1.041 0.9807 1.101 1.068 0.962 1.074 0.02165 4.65% 10.34%
355 5 1.106 1.049 1.162 1.09 1.064 1.172 0.02043  4.13% 4.76%
36 5 1.139 0.8754 1.403 1.092 0.97 1.504 0.09502 18.65% 1.86%
36.5 5 1.199 0.9086 1.489 1.1 0.978 1.492 0.1045 19.5% -3.27%
37 5 0.898 0.7274 1.069 0.888 0.756 1.066 0.06145 15.3% 22.64%
375 5 1.076 0.9217 1.23 1.088 0.916 1.224 0.05557 11.55% 7.31%
38 5 1.099 0.9125 1.285 1.036 0.926 1.274 0.06711  13.66% 5.34%
38.5 5 1.07 0.9083 1.232 1.09 0.856 1.212 0.05838 12.19% 7.79%
Mean Dry Biomass-mg Detail
C-ppt Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Lab Control 1.066 1.334 1.112 1.116 1.176
35 1.068 0.962 1.026 1.074 1.074
35.5 1.172 1.064 1.09 1.07 1.132
36 1.012 1.504 1.118 0.97 1.092
36.5 0.978 1.404 1.02 1.492 1.1
37 1.066 0.774 0.756 1.006 0.888
37.5 1.16 0.992 0.916 1.224 1.088
38 1.238 0.926 1.036 1.274 1.02
38.5 1.09 1.084 1.212 1.1 0.856
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CETIS Analytical Report

Report Date:

26 Jun-15 09:20 (p 4 of 4)

Test Code: 1505-5091 | 11-2970-9154
Pacific Topsmelt 7-d Survival and Growth Test Nautilus Environmental (CA)
Analysis ID:  08-3759-0266 Endpoint: Mean Dry Biomass-mg CETIS Version: CETISv1.8.7
Analyzed: 23 Jun-15 11:20 Analysis: Parametric-Control vs Treatments Official Results: Yes
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CETIS Ana|ytica| Report Report Date: 26 Jun-1509:20 (p 1 of 2)
Test Code: 1505-S091 | 11-2970-9154
Pacific Topsmelt 7-d Survival and Growth Test Nautilus Environmental (CA)
Analysis ID:  09-2555-2009 Endpoint: 7d Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 23 Jun-15 11:19 Analysis: Linear Interpolation (ICPIN) Official Results: Yes
Linear Interpolation Options
X Transform Y Transform Seed Resamples Exp 95% CL Method
Linear Linear 196443 1000 Yes Two-Point Interpolation
Point Estimates
Level ppt 95% LCL 95% UCL
EC25 >38.5 N/A N/A
EC50 >385 N/A N/A
7d Survival Rate Summary Calculated Variate(A/B)
C-ppt Control Type Count Mean Min Max Std Err StdDev CV% %Effect A B
0 Lab Control 5 0.88 0.6 1 0.08 0.1789 20.33%  0.0% 22 25
35 5 1 1 1 0 0 0.0% -13.64% 25 25
35.5 5 1 1 1 0 0 0.0% -13.64% 25 25
36 5 0.96 0.8 1 0.04 0.08944  9.32% -9.09% 24 25
36.5 5 1 1 1 0 0 0.0% -13.64% 25 25
37 5 0.92 0.6 1 0.08 0.1789 19.44%  -4.55% 23 25
37.5 5 0.92 0.8 1 0.04899  0.1095 11.91%  -4.55% 23 25
38 5 0.96 0.8 1 0.04 0.08944 9.32% -9.09% 24 25
38.5 5 0.92 0.8 1 0.04899  0.1095 11.91%  -4.55% 23 25
7d Survival Rate Detail
C-ppt Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Lab Control 0.8 1 1 1 0.6
35 1 1 1 1 1
35.5 1 1 1 1 1
36 0.8 1 1 1 1
36.5 1 1 1 1 1
37 1 1 0.6 1 1
37.5 1 0.8 0.8 1 1
38 1 1 0.8 1 1
38.5 1 1 1 0.8 0.8
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CETIS Ana|ytica| Report Report Date: 26 Jun-15 09:20 (p 2 of 2)
Test Code: 1505-S091 | 11-2970-9154
Pacific Topsmelt 7-d Survival and Growth Test Nautilus Environmental (CA)
Analysis ID:  10-9737-7367 Endpoint: Mean Dry Biomass-mg CETIS Version: CETISv1.8.7
Analyzed: 23 Jun-15 11:20 Analysis: Linear Interpolation (ICPIN) Official Results: Yes
Linear Interpolation Options
X Transform Y Transform Seed Resamples Exp 95% CL  Method
Linear Linear 1863856 1000 Yes Two-Point Interpolation
Point Estimates
Level ppt 95% LCL 95% UCL
IC25 >38.5 N/A N/A
IC50 >38.5 N/A N/A
Mean Dry Biomass-mg Summary Calculated Variate
C-ppt Control Type Count Mean Min Max Std Err Std Dev CV% %Effect
0 Lab Control 5 1.161 1.066 1.334 0.04669 0.1044 9.0% 0.0%
35 5 1.041 0.962 1.074 0.02165 0.04841  4.65% 10.34%
35.5 5 1.106 1.064 1.172 0.02043  0.04568 4.13% 4.76%
36 5 1.139 0.97 1.504 0.09502 0.2125 18.65% 1.86%
36.5 5 1.199 0.978 1.492 0.1045 0.2338 19.5% -3.27%
37 5 0.898 0.756 1.066 0.06145 0.1374 15.3% 22.64%
37.5 5 1.076 0.916 1.224 0.05557 0.1243 11.55%  7.31%
38 5 1.099 0.926 1.274 0.06711  0.1501 13.66%  5.34%
38.5 5 1.07 0.856 1.212 0.05838  0.1305 1219%  7.79%
Mean Dry Biomass-mg Detail
C-ppt Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Lab Control 1.066 1.334 1.112 1.116 1.176
35 1.068 0.962 1.026 1.074 1.074
35.5 1.172 1.064 1.09 1.07 1.132
36 1.012 1.504 1.118 0.97 1.092
36.5 0.978 1.404 1.02 1.492 1.1
37 1.066 0.774 0.756 1.006 0.888
37.5 1.16 0.992 0.916 1.224 1.088
38 1.238 0.926 1.036 1.274 1.02
38.5 1.09 1.084 1.212 1.11 0.856
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Marine Chronic Bioassay

Client: Poseidon

Larval Fish Survival

Test Species: A. affinis

Sample ID: Nautilus brine (frozen seawater) Start Date/Time: 5/5/2015 [Hye
Test No.: kfﬁ@?ﬁﬂﬂﬁiﬂig End Date/Time: 5/12/2015 i %o
Conc. Rand Test Day / No. Organisms Alive Percent
Rep. .
(__ppt_) # Survival
Lab Control a 55 5 4 Ly = 4 Y 4 q 20
b | 32 | 5 515 1s [& 5 RN
¢ 58 5 5 15 | s |F g 5 | o | 0O
d | 34 | 5 5 1 s |5 15 s 5 16 |isw
e 35 5 > A ) E S e
Brine Control a 72 5 1D 5 5 IS < Q{; 5 =
b | 48 | 5 |4 [ |9 |4 A e I O
c 38 5 S |5 |5 5 5 5 19 (6O
d 63 5 5 5 1S S s 4 6 (00
e |46 | 5 | 9 | 5 15 | = |« |§ |5 Lo o
35.0 a 39 5 6 |5 5 s g 4 ) | (5
b | 78 | s 5 |5 NS s 19 5 |1loo
c 74 5 ¢ | © T |« z g o | oo
d 51 5 5 | 5 T 1s 5 5 5 [1e6c
e 64 5 51 5 |5 > 5 5 o LOT
35.5 a 71 5 ¢ | 5 s by 5 g 5 {od
b | 66 | 5 9 |5 S 5 |5 |5 Lo
c | 47 | 5 S s |5 s 19 |5 | too
P I T A A I A I O
e o6 S 5 5 S > 3 % 5 i OO
36.0 a 73 5 | u Y Y Y K “ o O
b | 43| 5 | 5 | © 5 vl s 5 15 Lo
c 68 5 5 5 by g 5 ) 5 [ DD
a [ 60 | 5 | 5|5 [ S [~ |5 15 15 lico
e 61 5 5 | S S5 B % % e
36.5 a 36 5 S 23 S 5 5 5 o { o
b 59 5 5 | & g 3 5 5 5 T
c 54 5 5 15 al D 5 5 b (Eeo,
d | 49 | 5 5 15 S |5 |5 S 15 [ o
e 41 5 Sl - B S5 15 ™
Rand#QC:_(H Tech Initials| G | (M [t [ MR [wr | B |cH | CH
Initial Count QC: _A{2 Time[ (250[ W& [ iHod [ 230 [Koo [nie [imG [1206
Time Fed (day): 0 1 2 3 4 5 8T Drying Oven Info
morning:| — 0919 [ 0420 [0420 |o2s 0930 | EFOEHO Tare wt. Initials/Date: 2L b6
evening:[ 1540 [ 19301656 [1530 1120 [ISYS | #~1TH§¢ Date/Time in: [ 1{{5 (%05

Comments:

Date/Time out: &/y=[i5 |550
Temp (°C): - 1,00

Ch i‘;ﬁﬂéf’é}jg

QC Check: &= KE?
Final Review: f}\{; AL |

Nautilus Environmental. 4340 Vandever Avenue. San Diego, CA 92120.



Marine Chronic Bioassay

Client: Poseidon

Sample ID: Nautilus brine (frozen seawater)

Start Date/Time: 5/5/2015

Larval Fish Survival

Test Species: A. affinis

13950

Test No.: {55070 506} End Date/Time: 5/12/2015 \! %0
Conc. Rand Test Day / No. Organisms Alive Percent
Rep. .
(__ppt_) # Survival
37.0 a 76 5 eAS] S |5 | S e oW
b 67 5 @% S S 5 < 5 5 [0
c | 69 5 A 5 |y |2 | |5 2, bo
d 33 5 5 5 < £ Y 5 5 \ OO
e 80 5 |lpsl 5 | S JES 5 |5 5 [oD
37.5 a 77 5 16 5 5 5 g 6 £ [ oo
b 85 > 1 h! i 1 al “ 4 Ao
c 52 5 | S |2 |5 |8 5 5 |y e
d 31 5 5 A’: = g 5 % v, [OO
e 57 5 5 A5 N 5 5 5 [ OT
38.0 a 45 5 g g S $ 3 - g joo
b 75 5 & 5 5 g = Q 5 {60
c | 50 | 5 |4 |4 |7 |4 14 1Y |4 o
d 37 5 5 | 5 S |5 5 | 6 e
e | 62 | 5 R s s 5 | 5 | oo
38.5 a 44 5 5 G 5 5 s 5 G Loo
b | 53 | 5 | 5|8 [¢ [¢ [5s [§ [5 [ ec
d 42 5 | 4 9 Y 4 4 [ 4 |d 0
e | 79 | 5 |4 W T T w14 BO
a 5
b 5
c )
d 5
e 3]
a >
b 5
c L
d 5 Y%,
e 5 #A W7
Rand #QC: _Cl} TechInitials| EG [ ¢ | g | v [ vl | e o [l
Initial Count QC: _>xo Time| 12600 [R5 W | e Tieed [we [246 | 1706
Time Fed (day): 0 1 2 3 4 5 6 Drying Oven Info
morning:| — |0%9 |(820 |oaz0 0%z 0420 | 0520 Tare wt. Initials/Date: 562 9/12/i5
evening:|{HHO |\9H0 195 [\ 20 [I1720 |isie | = (7o Date/Time in: 5
Foluhsag Date/Time out: £ 25 €150

Comments: @Cﬁ (Q!@f!ﬁ} O%

Temp (°C):
QC Check:

{4} ISP

Nautilus Environmental. 4340 Vandever Avenue. San Diego, CA 92120.



Marine Chronic Bioassay Larval Fish Weights

Client: Poseidon Test Species: A. affinis

Sample ID: Nautilus Brine (frozen seawater) Start Date/Time: 5/5/2015 1350

Test No.: 1505-S091 End Date/Time: 5/12/2015 1130
Conc. Rep pan weight pan + fish weight] total organism
(__ppt_) ' (mg) (mg) weight (mg)

a 21.68 27.01 5.33
Lab Control b 22.59 29.26 6.67
c 22.72 28.28 5.56
d 22.6 28.18 5.58
e 22.36 28.24 5.88
a 24.24 30.09 5.85

Brine Control b 23.31 27.92 4.61
c 22.81 29.12 6.31
d 22.46 27.78 5.32
e 23.63 28.48 4.85
a 23.73 29.07 5.34

35 b 23.51 28.32 4.81

[ 22.74 27.87 513
d 22.95 28.32 5.37
€ 23.36 28.73 5.37
a 22.75 28.61 5.86
35.5 b 23.62 28.94 5.32
c 23.86 29.31 5.45
d 22.63 27.98 5.35
e 22.49 28.15 5.66
a 22.72 27.78 5.06
36 b 22.12 29.64 7.52
c 23.36 28.95 5.59
d 22.81 27.66 4.85
e 21.42 26.88 5.46
a 22.74 27.63 4.89
36.5 b 20.67 27.69 7.02

c 21.05 26.15 5.1

d 21.37 28.83 7.46

e 22.98 28.48 5.5
a 24.04 29.37 5.33
37 b 24.47 28.34 3.87
c 24.94 28.72 3.78
d 24.67 29.7 5.03
e 24.93 29.37 4.44

Tech Initials: SG VCR
Date/Time:| 5/12/15 0945 5/13/2015 1550

QC Check: (% bi‘}ﬁk\"?

Final Review: A¢ (e {2 |1%
Nautilus Environmental. 4340 Vandever Avenue. San Diego, CA 92120.




Marine Chronic Bioassay Larval Fish Weights

Client: Poseidon Test Species: A. affinis

Sample ID: Nautilus Brine (frozen seawater) Start Date/Time: 5/5/2015 1350

Test No.: 1505-S091 End Date/Time: 5/12/2015 1130
Conc. Rep pan weight pan + fish weight| total organism
(_ppt_) ' (mg) (mg) weight (mg)

a 22.06 27.86 5.8
37.5 b 21.35 26.31 4.96
c 21.37 25.95 4.58
d 22.73 28.85 6.12
e 23.93 29.37 5.44
a 22.03 28.22 6.19
38 b 22.42 27.05 4.63
c 21.14 26.32 5.18
d 20.03 26.4 6.37

e 23.5 28.6 5.1
a 22.99 28.44 5.45
38.5 b 22.89 28.31 5.42
c 21.26 27.32 6.06
d 22.28 27.83 5.55
e 2211 26.39 4.28

a 0

b 0

c 0

d 0

e 0

a 0

b 0

c 0

d 0

e 0

a 0

b 0

c 0

d 0

e 0

a 0

b 0

c 0

d 0

e 0

Tech Initials: SG VCR
Date/Time:| 5/12/15 0945 5/13/2015 1550

QC Check: & 2|al1=
1 i -
Final Review: A¢ (¢ [ 2¢,],<
Nautilus Environmental. 4340 Vandever Avenue. San Diego, CA 92120.




Marine Chronic Bioassay Water Quality Measurements

Client: Poseidon Test Species: A. affinis
Sample ID: Nautilus brine (frozen seawater) Start Date/Time: 5/5/2015 13%¢
TestNo: |5 (>~ 0 | End Date/Time: 5/12/2015 11 %0
Concentration Lab Control Concentration 35.5 ppt

Day

Day

pH pH
DO (mg/L) DO (mg/L)
Salinity (ppt) Salinity (ppt)
oC Temp (°C)

pH

DO (mgl) =elloo L0 DO (mg/L)
Salinity (ppt) h o B2y B Salinity (ppt)
Temp (°C) 1. A0 [1a.% Temp (°C)
Concentration Brine Control Concentration

Day

pH

pH -

DO (mg/L) DO (mglL) 7.
Salinity (ppt) Salinity (ppt) R
Temp (°C) IR

. Temp (°C)

pH V pH
DO (mg/L) DO (mg/L)
Salinity (ppt) Salinity (ppt)
Temp (°C) Temp (°C)
Concentration 35.0 ppt Concentration

pH pH
DO (mg/L) L DO (mg/L)
Salinity (ppt) ) [ Salinity (ppt)
Temp (°C) I ___Temp (°C)
pH 1.8 ) = ~oH
DO (mgiL) 59 %9 |é6d "N = DO (mg/L)
Salinity (ppt) S50 |20 & [550 | BUA |  [BS Salinity (ppt)
Temp (°C) e @4 (200 VI igq [V= Temp (°C)
Animal Source/Date Received: A’Pﬁ% / 5/1 N 5 Analysts: Initial:
Animal Age at Initiation: @ C‘»c;j\ Final: |:
Sample Log-in Numbers: A bJ i,&_ C: Nj Ve Dilutions made by:
B: O] A Sample Used (A, B, C):[Fn & bryld |f
Comments: @ HC{CH _ 6@7/’5 1oN 5 US&d *?G‘Y/ all weer fl’f!@{ “’?‘”‘/ {(Zfﬁécﬁx i/g?j (/;"Wfa;t\f’? 6\‘?-@)@
& P@/ﬁ Kyy Gt i) U&;‘ %héggj @y ! P i e
QC Check: W& Sl ?7‘/”' Final Review: _ 4 Lo (9}{@ [ /S
: -

Nautilus Environmental. 4340 Vandever Avenue. San Diego, CA 92120.



Marine Chronic Bioassay Water Quality Measurements

Client: Poseidon Test Species: A. affinis
Sample ID: Nautilus brine (frozen seawater) Start Date/Time: 5/5/2015 13550

TestNo: |50 >4 End Date/Time: 5/12/2015 %D

3

Concentration

Concentration

pH pH
DO (mgl/L) DO (mg/L)
Salinity (ppt) Salinity (ppt)
Temp (°C) Temp (°C)

pH

pH

DO (mgl/L) DO (mg/L)
Salinity (ppt) Salinity (ppt)
Temp (°C) Temp (°C)

Concentration

Concentration

Da

pH

DO (mglL)

Salinity (ppt)

Temp (°C)

pH

DO (mg/L)

Salinity (ppt)

Temp (°C)

pH Il lae TSN pH
DO (mglL) % Lhdt = | to DO (mg/L)
Salinity (ppt) 7.5 el 2 O [T T Salinity (ppt)
Temp {°C) 2 47 [Aagidda Temp (°C)

Concentration

Concentration

Te

DO (mg/L) DO (mg/L)
Salinity (ppt) Salinity (ppt)

pH

DO (mg/L) DO (mg/L)
Salinity (ppt) Salinity (ppt)
Temp (°C) Temp (°C)
, ‘ 2 3 4 5 6
Animal Source/Date Received: ) ﬁ%ﬁ / 6/[#!3% Analysts: Initial it Nix M*?: g}j“’f @éfi
Animal Age at Initiation: ‘, ﬁ)d Final:fi:i: : < B N"ﬁ}T \(,’«’é? C;j”f}[ ééi‘;
Sample Log-in Numbers: A: ?‘sf%i:\ C: ] A& Dilutions made by: CH Cit (/H" R M| A e
B: Ni & Sample Used (A, B, C): Sriag. Pive [ENTUL Blnz | e G i B
Comments: @/ H@\-O% "3@&46 1&n L) U% ’)Cﬁ’f/ ot “ ﬁ/&@‘f{@’f" Cft/ﬁ{/f"i/ ‘{?@5@:{’@ A4S (gq{;fs l{-’v\)
J

BT Slo96d 2/
@3@@3% %?E i%& Final Review: jé,@ ,/,jjﬁ?/ ! iz

QC Check:

Nautilus Environmental. 4340 Vandever Avenue. San Diego, CA 92120.




by 1 G Gy

Marine Chronic Bioassay Brine Dilution Worksheet

Project: Poseidon Analyst: CH

Sample ID: frozen seawater Test Date: 5/5/2015

Test No: \Zr e - To0A | , Test Type: Chronic Topsmelt

Salinity of Seawater 33.3

Salinity of Brine 86.7 Date of Brine used: (Orhposided on Sp/g vsing bitre fion:
Hp2]15 - Y faslig

Test Dilution Volume 1250 Alkalinity of Brine Control: |/ < mg/L as CaCO3

TS = target salinity
SE = salinity of effluent
SB = salinity of brine

34.0 100.0 | 250 NA NA 1250

35.0 96.8 1210.2 0.03 39.8 1250 0,099485019
35.5 95.9 1198.5 0.04 51.5 1250 8745318
36.0 94.9 1186.8 0.05 €3.2 1250 005618
36.5 94.0 1175.1 0.06 74.9 1250 0.187265918
37.0 93.1 1163.4 0.07 86.6 1250 0.216526217
37.5 921 11517 0.09 98.3 1250 0.245786517
38.0 91.2 1140.0 0.10 110.0 1250 0.275046816
38.5 90.3 1128.3 0.11 121.7 1250 0.’3043071 }‘6

Qg
DI Volume @@W‘ﬁ%?
| Brine Control | 195.2 0.62 | 121.7 ] 1250 |
Total Brine Volume Required (ml):[ 646.1 ]

QC Check: | (57| v Final Review: Afff!é*(ﬁfé A
¥ H . ) v




Marine Chronic Bioassay

Project:

Sample ID:

Test No:

Poseidon

6015 renentl
vl Bl

Brine Dilution Worksheet

Analyst: CH

frozen seawater

Test Date: 5/5/2015

VDS 509

Test Type: Chronic Topsmelt

Salinity of Seawater 33.4
Salinity of Brine 86.7 Date of Brine used:Com (o5, 1¢( on Hfufls Ysing lonite From:
A5 4lo)5
Test Dilution Volume 1000 Alkalinity of Brine Control: | 2.7~ mg/L as CaCO3
TS = target salinity
SE = salinity of effluent
$B = salinity of brine
Target Salinity] Concentration Seawater S-allnlty Brine Dllu.te
t o, seawater Volume Adjustment Volume to:
bp (mi) Factor (mi) (ml)
ch GlefioEEs
34.0 100.0 250 1Co0 NA NA 1000
35.0 97.0 970.0 0.03 30.0 1000 0Y075046904
35.5 96.1 960.6 0.04 39.4 1000
36.0 95.1 951.2 0.05 48.8 1000 0.12195122
36.5 94.2 941.8 0.06 58.2 1000 0.145403377
37.0 93.2 932.5 0.07 67.5 1000 0.1688§5535
37.5 92.3 923.1 0.08 76.9 1000 0.19230Y692
38.0 91.4 913.7 0.09 86.3 1000 0.21575985
38.5 90.4 904.3 0.11 95.7 1000 0.239212008
Qe oo
DI Volume =y \&1’3
| Brine Control | 152.7 0.63 l 95.7 I 1000 I
Total Brine Volume Required (m!):] 502.8 ]
QC Check: \fl@ > 5'}"{ \f} Final Review: A (¢ /(;Hg;j,«”/ N

T




APPENDIX C

Glossary of Lab Qualifier Codes



Q1 -

Q2 -
Q3 -

Q4 -
Q5 -
Q6 -
Q7 -
Q8 -
Qo9 -
Q10 -
Q11 -
Q12 -
Q13 -
Q14 -
Q15 -
Q16 -

Q17 -

Q18 -
Q19 -
Q20 -
Q21 -
Q22 -

Q23 -

Q24 -

Glossary of Qualifier Codes:
Temperatures out of recommended range; corrective action taken and recorded in Test
Temperature Correction Log
Temperatures out of recommended range; no action taken, test terminated same day

Sample aerated prior to initiation or renewal due to dissolved oxygen (D.O.) levels below 6.0
mg/L

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

Test initiated with aeration due to an anticipated drop in D.O.

Airline obstructed or fell out of replicate and replaced; drop in D.O. occurred
Salinity out of recommended range

Spilled test chamber/ Unable to recover test organism(s)

Inadequate sample volume remaining, 50% renewal performed

Inadequate sample volume remaining, no renewal performed

Sample out of holding time; refer to QA section of report

Replicate(s) not initiated; excluded from data analysis

Survival counts not recorded due to poor visibility or heavy debris

D.O. percent saturation was checked and was < 110%

Did not meet minimum test acceptability criteria. Refer to QA section of report.

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.

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.

Incorrect Entry

lllegible Entry

Miscalculation

Other (provide reason in comments section)

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

Test organisms received at a temperature greater than 3°C outside the recommended test
temperature range. However, due to age-specific protocol requirements and/or sample holding
time constraints, the organisms were used to initiate tests upon the day of arrival. Organisms
were acclimated to the appropriate test conditions upon receipt and prior to test initiation.

Test organisms received at salinity greater than 3 ppt outside of the recommended test salinity
range. H owever, duet o age-specific protocol requirements and/or sample holding time
constraints, the organisms were used to initiate tests upon the day of arrival. Organisms were
acclimated to the appropriate test conditions upon receipt and prior to test initiation.

Updated: 6/30/15



APPENDIX D

Reference Toxicant
Test Data and Statistical Summaries



Red Abalone



CETIS Summary Report Report Date: 16 Dec-14 18:07 (p 1 of 1)

Test Code: 141210hrrt | 18-3651-9027

Red Abalone Larval Development Test Nautilus Environmental (CA)
Batch ID: 00-7981-3930 Test Type: Development Analyst:
Start Date: 10 Dec-14 15:30 Protocol: EPA/600/R-95/136 (1995) Diluent: Natural Seawater
Ending Date: 12 Dec-14 17:00 Species:  Haliotis rufescens Brine: Not Applicable
Duration: 50h Source: American Abalone Age:
Sample ID: 19-1318-9698 Code: 141210hrrt Client: Internal
Sample Date: 10 Dec-14 Material:  Zinc sulfate Project:
Receive Date: 10 Dec-14 Source: Reference Toxicant
Sample Age: 16h Station: Zing sulfate

T EEE————————————....,
Comparison Summary
Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method
20-3619-3450 Development Rate 18 32 24 4.79% Dunnett Multiple Comparison Test
Point Estimate Summary
Analysis ID  Endpoint Level pg/L 95% LCL 95% UCL TU Method
05-5260-7606 Development Rate EC50 40.8 40.06 41,55 Spearman-Karber
Test Acceptability
Analysis ID Endpoint Attribute Test Stat TAC Limits Overlap Decision
05-5260-7606 Development Rate Control Resp 0.946 0.8 - NL Yes Passes Acceptability Criteria
20-3619-3450 Development Rate Control Resp 0.946 0.8 - NL Yes Passes Acceptability Criteria
20-3619-3450 Development Rate NOEL 18 NL - 56 No Passes Acceptability Criteria
20-3619-3450 Development Rate PMSD 0.04793 NL-0.2 No Passes Acceptability Criteria
Development Rate Summary
C-ug/L Control Type  Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% %Effect
0 Lab Control 5 0.946 0.9366 0.9554 0.92 0.97 0.01122  0.0251 2.65% 0.0%
10 5 0.964 0.9583 0.9697 0.95 0.99 0.006782 0.01517  1.57% -1.9%
18 5 0.952 0.9459 0.9581 0.94 0.97 0.007348 0.01643 1.73% -0.63%
32 5 0.86 0.8423 0.8777 0.79 0.92 0.02121  0.04743 5.52% 9.09%
56 5 0.036 0.02492 0.04708 O 0.08 0.01327 0.02966 82.4% 96.19%
100 5 0 0 0 0 0 0 0 100.0%
Development Rate Detail
C-ug/l. Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Lab Control 0.97 0.92 0.92 0.95 0.97
10 0.96 0.96 0.95 0.99 0.96
18 0.97 0.94 0.97 0.94 0.94
32 0.85 0.86 0.92 0.88 0.79
56 0 0.02 0.04 0.08 0.04
100 0 0 0 0 0

¢

000-089-170-2 CETIS™ v1.8.4.23 Analyst_ = QA \U \\\'4\\5



CETIS Analytical Report Report Date: 16 Dec-14 18:06 (p 1 of 2)
Test Code: 141210hrrt | 18-3651-9027

Red Abalone Larval Development Test Nautilus Environmental (CA)

Analysis ID:  20-3619-3450 Endpoint: Development Rate CETIS Version: CETISv1.8.4

Analyzed: 16 Dec-14 18:08 Analysis: Parametric-Control vs Treatments _Official Resuits: Yes

NOEL

Data Transform Zeta Alt Hyp Trials Seed LOEL TOEL TU
Angular (Corrected) NA C>T NA NA 18 32 24 4.79%
Dunnett Multiple Comparison Test
Control vs C-pg/L Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)
Lab Control 10 -1.099 2.305 0.091 8 0.9814 CDF Non-Significant Effect

18 -0.2861 2.305 0.091 8 0.8795 CDF Non-Significant Effect

32+ 3.792 2.305 0.091 8 0.0020 CDF Significant Effect

56* 29.44 2.305 0.091 8 <0.0001 CDF Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 5.321269 1.330317 4 339.7 <0.0001  Significant Effect
Error 0.07833021 0.00391651 20
Total 5.399599 24
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Bartlett Equality of Variance 2.625 13.28 0.6224 Equal Variances
Distribution Shapiro-Wilk W Normality 0.9785 0.8877 0.8533 Normal Distribution
Development Rate Summary
C-ug/L Control Type  Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
0 Lab Control 5 0.946 0.9148 0.9772 0.95 0.92 0.97 0.01122  2.65% 0.0%
10 5 0.964 0.9452 0.9828 0.96 0.95 0.99 0.006783 1.57% -1.9%
18 5 0.952 0.9316 0.9724 0.94 0.94 0.97 0.007348 1.73% -0.63%
32 5 0.86 0.8011 0.9189 0.86 0.79 0.92 0.02121  5.52% 9.09%
56 5 0.036 0 0.07283 0.04 0 0.08 0.01327 82.4% 96.19%
100 5 0 0 0 0 0 0 0 100.0%
Angular (Corrected) Transformed Summary
C-pg/L Control Type  Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
0 Lab Control 5 1.341 1.271 1.411 1.345 1.284 1.397 0.02521  4.2% 0.0%
10 5 1.385 1.324 1.446 1.369 1.345 1.471 0.02195  3.54% -3.24%
18 5 1.353 1.303 1.403 1.323 1.323 1.397 0.01798  2.97% -0.84%
32 5 1.191 1.106 1.277 1.187 1.095 1.284 0.03077 5.78% 11.19%
56 5 0.1763 0.0677 0.2849 0.2014 0.05002  0.2868 0.03911  49.61% 86.86%
100 5 0.05002 0.05001 0.05003 0.05002 0.05002 0.05002 O 0.0% 96.27%

000-089-180-4 CETIS™ v1.8.4.23 Analyst: 9‘“

an LA &



CETIS Ana|ytica| Report Report Date: 16 Dec-14 18:06 (p 2 of 2)

Test Code: 141210hrrt | 18-3651-9027
Red Abalone Larval Development Test Nautilus Environmental (CA)
Analysis ID:  20-3619-3450 Endpoint: Development Rate CETIS Version: CETISv1.8.4
Analyzed: 16 Dec-14 18:06 Analysis: Parametric-Control vs Treatments Official Results: Yes
Graphics
tor o] 0.12 F \
£ 0.10 - |
R P Iy Rejéct Nai ~ om [ !
o 08 - - 0.06 :
3 o7 b o 00 :
5 ‘ 3 g2 omf !
E osl g< F !
g r GE 000~ gelee® -
?l F © 8 E 1
g 0.5 :* -0.02 F |
0a b 004 :
E 0.06 | .
03 -0,08 |- i
02 _ -0.10 :
F -0.12 | :
0.1 :‘ 014 :_ :
00 E ) 1 1 1 ; 1 @ i 016 F ! 1 i | i 1 1 ! 1 I
0 10 18 32 56 100 -2.5 -2,0 -1.5 -1.0 -0.5 0.0 0.5 1.0 15 2.0 25
C-pg/L Rankits

[ . £
000-089-180-4 CETIS™ v1.8.4.23 Analyst_ 7~ QA: \;4//\”7\\,\"[\\‘7




CETIS Analytical Report

Report Date: 16 Dec-14 18:07 (p 1 of 1)
Test Code: 141210hrrt | 18-3651-9027

Red Abalone Larval Development Test

Nautilus Environmental (CA)

Development Rate

C-ug/L

Analysis ID:  05-5260-7606 Endpoint: Development Rate CETIS Version: CETISv1.8.4

Analyzed: 16 Dec-14 18:06 Analysis: Untrimmed Spearman-Kérber Official Resuits: Yes
m

Spearman-Karber Estimates

Threshold Option Threshold  Trim Mu Sigma EC50 95% LCL 95% UCL

Control Threshold 0.054 0.00% 1.611 0.003965 40.8 40.06 41.55

Development Rate Summary ~ Calculated Variate(A/B)

C-ug/L Control Type Count Mean Min Max Std Err Std Dev CV% %Effect A B

0 Lab Control 5 0.946 0.92 0.97 0.01122  0.0251 2.65% 0.0% 473 500

10 5 0.964 0.95 0.99 0.006783 0.01517 1.57% -1.9% 482 500

18 5 0.952 0.94 0.97 0.007348 0.01643 1.73% -0.63% 476 500

32 5 0.86 0.79 0.92 0.02121 0.04743 5.52% 9.09% 430 500

56 5 0.036 0 0.08 0.01327 0.02966 82.4% 96.19% 18 500

100 5 0 0 0 0 0 100.0% 0 500

Graphics

000-089-180-4

CETIS™ v1.8.4.23

Analyst: %/ QA: \ﬁ/%\\‘\ L\\\f7



CETIS QC Plot

Report Date:

16 Dec-14 18:11 (1 of 1)

Red Abalone Larval Development Test

Nautilus Environmental (CA)

Test Type: Development . Organism: Haliotis rufescens (Red Abalone) Material: Zinc sulfate
Protocol: EPA/600/R-95/136 (1995) Endpoint: Development Rate Source: Reference Toxicant-REF
Red Abalone Larval Development Test
100
90; +35
80 +25
. b
g /'\'\
-
"]
g A Mean
N
-l
S~
g
o
n
H
-2s
-3s
Pk 4 & & & & & &L L & b & L L E % L L L b
= 8 2 - 8 4 8 B8 8 8 9 Y% 8§ =2 8 L 94 8 % g o9
Mean 56.66 Count: 20 -2s Warning Limit: 33.28 -3s Action Limit: 21.59
Sigma: 11.69 CV: 20.60% +2s Warning Limit: 80.04 +3s Action Limit: 91.73
Quality Control Data
Point Year Month Day QC Data Deita Sigma Warning Action TestID Analysis ID
1 2013 Feb 12 32.63 -24.03 -2.056 (-) 12-6287-3770 13-5482-5100
2 Mar 28 58.01 1.351 0.1156 02-1898-0832 19-4308-5407
3 Jun 18 60.76 4.101 0.3509 15-0077-4900 00-2560-4372
4 Jul 11 63.48 6.821 0.5835 20-1873-1666 04-6373-4064
5 Aug 6 64.09 7.426 0.6352 07-0122-1486 08-7879-6283
6 Sep 12 54.37 -2.289 -0.1958 01-8875-4392 00-0984-0680
7 Oct 22 59.96 3.297 0.282 00-1950-7526 03-4814-7235
8 Nov 5 7227 15.61 1.336 13-0598-2106 06-6008-6070
9 6 56.71 0.04992  0.00427 17-8546-9636 17-3071-8592
10 8 49.64 -7.018 -0.6004 20-4825-5447 15-3343-8191
11 13 67.88 11.22 0.9595 01-9285-3290 05-2114-7000
12 14 66.73 10.07 0.8613 12-4955-9047 05-7865-8140
13 20 4542 -11.24 -0.9611 15-8538-2252 14-5629-7331
14 2014 Feb 11 33.01 -23.65 -2,023 -) 00-8191-4476 07-3868-3337
15 Mar 26 721 15.44 1.321 11-0783-9458 08-4579-6000
16 May 14 68.33 11.67 0.9985 14-0092-0578 07-8756-4120
17 Aug 12 41.25 -15.41 -1.318 09-7316-9900 19-6875-2864
18 Sep 26 5278 -3.877 -0.3316 12-0077-1970 07-6392-1596
19 Oct 14 51.91 -4,753 -0.4066 01-1692-6353 05-8596-4968
20 Nov 18 61.92 5.259 0.4499 12-7477-5365 16-0305-1770
21 Dec 10 40.8 -15.86 -1.357 18-3651-9027 05-5260-7606

000-089-180-4

CETIS™ v1.8.4.23

Analyst: %/

QA XA\ l‘ I\&




CETIS Test Data Worksheet

Report Date: 09 Dec-14 16:07 (p 1 of 1)
Test Code: 18-3651-9027/141210hrrt

Red Abalone Larval Development Test

Nautilus Environmental (CA)

Start Date: 10 Dec-14 1530
End Date: 12 Dec-14 | 70y
Sample Date: 10 Dec-14 —

Species: Haliotis rufescens
Protocol; EPA/600/R-95/136 (1995)

Material: Zinc sulfate

Sample Code:  141210hrrt
Sample Source: Reference Toxicant
Sample Station: Zinc suifate

C-ugit Code| Rep | Pos | # Counted | # Normal Notes

1] (oo [
2 \ 0
3 / )
] 94
51\ Q5
s\ U
R
8 \ fv
9 \ »)
10 D B
" i
12 0
13 .
14 C]L/
15 g

B 16 1A
17 78 4 Wiy
18 @’
19 qg
20 [l) 7
21 (? ()
2z | 47
= [y
2 | 19
A
26 f/ (}
e 19
28 0y
29 [

- o i

000-089-170-2

CETIS™ v1.8.4.23

Analyst; g QA: ‘\(/g’\!\"(\\f)



CETIS Test Data Worksheet

Report Date:

09 Dec-14 16:07 (p 1 of 1)

Test Code: 18-3651-9027/141210hrrt
Red Abalone Larval Development Test Nautilus Environmentai (CA)
Start Date: 10 Dec-14 1530  Species: Haliotis rufescens Sample Code:  141210hrrt
End Date: 12 Dec-14 1LV Protocol: EPA/600/R-95/136 (1995) Sample Source: Reference Toxicant
Sample Date: 10 Dec-14— Material: Zinc sulfate Sample Station: Zinc sulfate
C-pgiL Code| Rep | Pos | # Counted | # Normal Notes
o e sl jod | Y A wlivhiy ] ,
0 lc| 2 | 24 !
0 Lc| 3| s
0 LC 4 28
0 LC 5 29
10 RN AR TS 2
10 2 21 '
10 3 5
10 4 30
10 5 6
8 vl ey |99 | A i)y
18 2 7
18 3 20
18 4 | 14
18 5 4
A y
32 s gy 179 | ACefiifid/
32 2 | 16 o
32 3 11
32 4 19
32 5 27
56 oo [ O | A ]))y
56 2 13
56 3 | 15 )
56 4 18
| 56 5 | 17
100 RN 19 e ;;g‘f//,gw/)z,(f
100 2 | 3 ‘
100 3 2
100 4 | 12 o
100 5 9
Q(; (VN
000-089-170-2 CETIS™ v1.8.4.23 Analyst, \[ (A QA:;\Q@)\"{\ o)



Marine Chronic Bioassay

Client: Internal

Water Quality Measurements

Test Species: Haliotis rufescens

Sample ID: ZnSO, Start Date/Time: 12/10/2014 (&30
Test ID: 141210hrrt End Date/Time: 12/12/2014 {10
Concentration Salinity Temperature Dissolved Oxygen pH
(ng/l) (ppt) ‘ ¢C) (mg/L) (pH units)
0 24 48 & o 24 48 0 24 48 0 24 48
2 27 o of < ; 7 i
Lab Control 229 |30 |3z | 185 |15y | Y| 81 3o |¥o B.on| 75 |14
o L) A s e ! A —1 o a
10 22.2 %0 |20 | 55 |5 “le .o |31 3 gy FiK |74
18 22.8 524 [ 330 [ %5 | VA | a4 |30 | B0 | Fa | & o4 T | T%
3 22.8(%22|>»>0 | 185 | VSo | ™4 | 8.0 |F0 | ¥ |804|7H | 1=
56 22 [2F |32 |85 [ 4| e | 8.0 |Ko |17 2 ou|7.49 | 7%
100 225 %2t [22F | s 4| Y | g0 [BO Loy | 209795 | Far
0 24 48 Dilution calcs. (final volume 500 mL):
Technician Initials: WQ Readings:| NC2/Ad M Conc. 10 18 32 56 100
Dilutions made by:| NCAAG  — — Vol. Zn i, _ ‘
stock (mL): 0-5% 0-Aa5)| | 5"0 ) ?7
Zn Stock Concentration (ug/L): ‘/4-\, 460

Comments:

QC Check:

0 hrs: (&) Temn

24 hrs:

WW\%’@ Taken fom a sy mﬂ ade vial on destial.

48 hrs:

D /M

Nautilus Environmental. 4340 Vandever Avenue. San Diego, CA 92120.

Final Review: ¥ &1\ &
Ty




Marine Chronic Bioassay Abalone Embryo-l.arval Development

Client: IV\ MV‘V\“ } Test Species: Haliotis rufescens
Sample ID; 250y e, TDerennt Start Date/Time: 12/10/2014  |%*30
Test No.: (Y1 10 e v End Date/Time: 12/12/2014 [} ' XD
Animal Source/Date Received: American Abalone/1 2/09/14

{

Number of abalone and condition upon receipt/holding:

Males: L’[ / (f@@/ CéMJJ J-m,\,

Females: L‘ /|- 0(;L/é L@‘b\—d)u” ?‘WOV\
Males: Females:
Tris & peroxide addition time { ‘ 00 U) 36
Spawn time 3 ?Q ‘\L“ ¢0
Number of spawners t’@ l
Condition of spawn (light, moderate, heavy) uw,v,)/ I myidfv‘u(‘i
e Yo
Fertillzation time Y35

Embryo counts (per 0.5 ml)
1 121
2 131
3 S
Mean \‘52 2

o
Time of test Initiation: {520 48 hr. QC 9 7
Technician Initials; ‘5{’

Comments:

QC Check: R~ 72/ 16/1y Final Review: L% \\14|\9

Nautilus Environmental. 4340 Vandever Avenue. San Diego, CA 92120.



CETIS Summary Report Report Date: 29 May-15 09:59 (p 1 of 1)

Test Code: 150520hrdv | 08-9621-2840
Red Abalone Larval Development Test Nautilus Environmental (CA)
Batch ID: 08-7453-2163 Test Type: Development Analyst:
Start Date: 20 May-15 14:15 Protocol: EPA/600/R-95/136 (1995) Diluent:  Natural Seawater
Ending Date: 22 May-15 15:55 Species:  Haliotis rufescens Brine: Not Applicable
Duration: 50h Source: American Abalone Age:
Sample ID: 19-7969-0228 Code: 150520hrdv Client: Internal
Sample Date: 20 May-15 Material:  Zinc sulfate Project:
Receive Date: 20 May-15 Source: Reference Toxicant
Sample Age: 14h Station: Zinc sulfate
Comparison Summary
Analysis ID Endpoint NOEL LOEL TOEL PMSD TU Method
10-6271-9277 Development Rate 32 56 42.33 2.58% Dunnett Multiple Comparison Test
Point Estimate Summary
Analysis ID  Endpoint Level pg/l 95% LCL 95% UCL TU Method
00-2924-1270 Development Rate EC50 55.54 54.11 57.01 Trimmed Spearman-Kéarber
Test Acceptability
Analysis ID Endpoint Attribute Test Stat TAC Limits Overlap Decision
00-2924-1270 Development Rate Control Resp 0.988 0.8 -NL Yes Passes Acceptability Criteria
10-6271-9277 Development Rate Control Resp 0.988 0.8-NL Yes Passes Acceptability Criteria
10-6271-9277 Development Rate NOEL 32 NL - 56 No Passes Acceptability Criteria
10-6271-9277 Development Rate PMSD 0.02582 NL-0.2 No Passes Acceptability Criteria
Development Rate Summary
C-ug/L Contirol Type  Count Mean 95% LCL 95% UCL #in Max Std Err StdDev CV% %Effect
0 Lab Control 5 0.988 0.9744 1 0.97 1 0.004899 0.01095 1.11% 0.0%
10 5 0.986 0.9672 1 0.96 1 0.006782 0.01517  1.54% 0.2%
18 5 0.982 0.9716 0.9924 0.97 0.99 0.003742 0.008367 0.85% 0.61%
32 5 0.984 0.9673 1 0.97 1 0.006 0.01342 1.36% 0.4%
56 5 0.478 0.354 0.602 0.36 0.57 0.04465 0.09985 20.89%  51.62%
100 5 0 0 0 0 0 0 0 100.0%
Development Rate Detail
C-pg/L Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep 5
0 Lab Control 1 0.99 0.99 0.97 0.99
10 0.99 0.99 1 0.99 0.96
18 0.97 0.99 0.98 0.98 0.99
32 0.97 0.99 1 0.99 0.97
56 0.38 0.57 0.55 0.53 0.36
100 0 0 0 0 0

C~r (
000-089-180-4 CETIS™ v1.8.7.20 Analyst: A QA: pﬁf)utll ‘5




CETIS Analytical Report

Report Date: 29 May-15 09:58 (p 1 of 1)

Test Code: 150520hrdv | 08-9621-2840
Red Abalone Larval Development Test Nautilus Environmental (CA)
Analysis ID:  10-6271-9277 Endpoint: Development Rate CETIS Version: CETISv1.8.7
Analyzed: 29 May-15 9:58 Analysis: Parametric-Control vs Treatments Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA C>T NA NA 2.58% 32 56 42.33
Dunnett Multiple Comparison Test
Control vs C-pg/l Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)
Lab Control 10 0.1397 2.305 0.09 8 0.7516 CDF Non-Significant Effect
18 0.6843 2.305 009 8 0.5207 CDF Non-Significant Effect
32 0.3786 2.305 009 8 0.6564 CDF Non-Significant Effect
56* 18 2.305 0.09 8 <0.0001 CDF Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision{a:5%)
Between 1.913564 0.478391 4 125.5 <0.0001  Significant Effect
Error 0.07624391 0.003812195 20
Total 1.989808 24
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision{a:1%)
Variances Bartlett Equality of Variance 5.634 13.28 0.2367 Equal Variances
Distribution Shapiro-Wilk W Normality 0.954 0.8877 0.3081 Normal Distribution
Development Rate Summary
C-ug/L Control Type  Count Mean 95% LCL. 95% UCL Median Min Max Std Err CV% %Effect
0 Lab Control 5 0.988 0.9744 1 0.99 0.97 1 0.004899 1.11% 0.0%
10 5 0.986 0.9672 1 0.99 0.96 1 0.006783 1.54% 0.2%
18 5 0.982 0.9716 0.9924 0.98 0.97 0.99 0.003742 0.85% 0.61%
32 5 0.984 0.9673 1 0.99 0.97 1 0.006 1.36% 0.4%
56 5 0.478 0.354 0.602 0.53 0.36 0.57 0.04465 20.89% 51.62%
Angular (Corrected) Transformed Summary
C-ug/L Control Type  Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
0 Lab Control 5 1.466 1.411 1.521 1.471 1.397 1.521 0.01983  3.03% 0.0%
10 5 1.46 1.392 1.529 1.471 1.369 1.521 0.02473  3.79% 0.37%
18 5 1.439 1.4 1.478 1.429 1.397 1.471 0.01413  2.2% 1.82%
32 5 1.451 1.384 1.518 1.471 1.397 1.521 0.02401  3.7% 1.01%
56 5 0.7628 0.6377 0.888 0.8154 0.6435 0.8556 0.04507 13.21% 47.96%
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CETIS Ana|ytica| Report Report Date: 29 May-15 09:59 (p 1 of 1)
Test Code: 150520hrdv | 08-9621-2840
Red Abalone Larval Development Test Nautilus Environmental (CA)
Analysis ID:  00-2924-1270 Endpoint: Development Rate CETIS Version: CETISv1.8.7
Analyzed: 29 May-15 9:58 Analysis: Trimmed Spearman-Kéarber Official Results: Yes
Trimmed Spearman-Kirber Estimates
Threshold Option Threshold  Trim Mu Sigma EC50 95% LCL 95% UCL
Control Threshold 0.012 0.20% 1.745 0.005671 55.54 54.11 57.01
Development Rate Summary Calculated Variate(A/B)
C-pg/L Control Type Count Mean Min Max StdErr StdDev CV% %Effect A B
0 Lab Control 5 0.988 0.97 1 0.004899 0.01095 1.11% 0.0% 494 500
10 5 0.986 0.96 1 0.006783 0.01517  1.54% 0.2% 493 500
18 5 0.982 0.97 0.99 0.003742 0.008367 0.85% 0.61% 491 500
32 5 0.984 0.97 1 0.006 0.01342  1.36% 0.4% 492 500
56 5 0.478 0.36 0.57 0.04465 0.09985 20.89%  51.62% 238 500
100 5 0 0 0 0 0 1000% O 500
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CETIS QC Plot

Report Date:

29 May-15 09:59 (1 of 1)

Red Abalone Larval Development Test

Nautilus Environmental (CA)

Test Type: Development

Protocol:

EPA/600/R-95/136 (1995)

Organism: Haliotis rufescens (Red Abalone)
Endpoint:

Development Rate

Material:
Source:

Zinc sulfate
Reference Toxicant-REF

Red Abalone Larval Development Test

8
£
F
E Mean
N \F
-l
=
3
@
n
o]
-2s
-3s
T T T S
8 ¢ A B8 8 8 7 & g @ 88 5 o8 8B ¥ g g 97 & 8 g
Mean 56.46 Count: 20 -2s Warning Limit: 34.66 -3s Action Limit: 23.76
Sigma: 10.9 CcV: 19.30% +2s Warning Limit: 78.26 +3s Action Limit: 89.16
Quality Control Data
Point Year Month Day Time QC Data Delta Sigma Warning Action TestID Analysis ID
1 2013 Aug 6 15:35 64.09 7.626 0.6996 07-0122-1486  08-7879-6283
2 Sep 12 14:40 54.37 -2.089 -0.1917 01-8875-4392  00-0984-0680
3 Oct 22 1450 59.96 3.497 0.3208 00-1950-7526  03-4814-7235
4 Nov &5 1425 7227 15.81 1.451 13-0598-2106 06-6008-6070
5 6 15:30 56.71 0.2499 0.02293 17-8546-9636  17-3071-8592
6 8 0:00 49.64 -6.818 -0.6255 20-4825-5447 15-3343-8191
7 13 16:00 67.88 11.42 1.047 01-9285-3290 05-2114-7000
8 14 14:50 66.73 10.27 0.9421 12-4955-9047 05-7865-8140
9 20 1515 4542 -11.04 -1.012 15-8538-2252  14-5629-7331
10 2014 Feb 11 15:00 33.01 -23.45 -2.151 -) 00-8191-4476  07-3868-3337
11 Mar 26 15:25 721 15.64 1.435 11-0783-9458  08-4579-6000
12 May 14 15:35 68.33 11.87 1.089 14-0092-0578 07-8756-4120
13 Aug 12 15:35 41.25 -15.21 -1.396 09-7316-9900 19-6875-2864
14 Sep 26 16:10 52.78 -3.677 -0.3373 12-0077-1970  07-6392-1596
15 Oct 14 15:30 51.91 -4,553 -0.4177 01-1692-6353  05-8596-4968
16 Nov 18 15:05 61.92 5.459 0.5008 12-7477-5365 16-0305-1770
17 Dec 10 15:30 40.8 -15.66 -1.436 18-3651-9027 05-5260-7606
18 2015 Jan 13 14:48 62.52 6.058 0.5558 11-7205-2664 10-2598-5960
19 30 16:22 52.83 -3.632 -0.3332 06-2409-9903 03-0729-5027
20 Feb 6 13:33 54.69 -1.771 -0.1625 19-4508-4987 (07-8543-5535
21 May 20 1415 65.54 -0.923 -0.08468 08-9621-2840 00-2924-1270
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CETIS Test Data Worksheet

Report Date: 19 May-15 15:21 (p 1 of 1)
Test Code: 08-9621-2840/150520hrdv

Red Abalone Larval Development Test

Nautilus Environmental (CA)

Start Date: 20 May-15 Species: Haliotis rufescens
End Date: 22 May-15 Protocol: EPA/600/R-95/136 (1995)
Sample Date: 20 May-15 Material: Zinc sulfate

Sample Code:  150520hrdv
Sample Source: Reference Toxicant
Sample Station: Zinc sulfate

C-pg/L Code| Rep | Pos | # Counted | #Normal Notes
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CETIS Test Data Worksheet

Report Date: 19 May-15 15:20 (p 1 of 1)
Test Code: 08-9621-2840/150520hrdv

Red Abalone Larval Development Test

Nautilus Environmental (CA)

Start Date: 20 May-15 Species: Haliotis rufescens Sample Code:  150520hrdv
End Date: 22 May-15 Protocol: EPA/600/R-95/136 (1995) Sample Source: Reference Toxicant
Sample Date: 20 May-15 Material: Zinc sulfate Sample Station: Zinc sulfate
C-pg/L. Code| Rep | Pos | # Counted | # Normal Notes
0 lc| 121 oD .':\L?)’
0 LC 2 11
0o |Lc| 3 |30
o0 |Lc| 4 | 23
0 LC 5 4
10 1 10
10 2 8
10 3 | 26
10 4 16
10 5 1
18 1 18
18 2 |12
18 3 | 24
18 4 | 25
18 5 15
32 1 9
32 2 5
32 3 | 22
32 4 19
32 5 7
56 1 13
56 2 14
56 3 | 29
56 4 2
56 5 | 17 | {p0 by
100 1 27
100 2 | 20
100 3 6
100 4 3 Lo V)
100 5 | 28 =

o 930

OCAL e
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Marine Chronic Bioassay Water Quality Measurements

Test Species: Haliotis rufescens

Client: Internal

Start Date/Time: 5/20/2015 1W<

Sample ID: ZnSO,

End Date/Time: 5/22/2015 \S3 S

Test ID: 150520hrdv

Concentration Salinity Temperature Dissolved Oxygen pH
(ug/L) (C) (mg/L) (pH units)
Lab Control D3 (S 1>y =5 %A gz %> X 0z £0€ gy
10 Y IS S| 15 3.3 2z | ¥ | Yos|®eT |50y
T 3 o Qo= S ™~ .
18 235 [isa | Se |5 |3 |3 | 83 |3 06908 | E03
32 2331157 |ise | 5o | 83 9= | ¥y |T.04 |02 |ZCP
56 23450 iz s |23 g ¥4 €. 06 |[&oT | %¥
100 220 [\sq |8z |o | 2 g= | Yo |F.07 |Toy |[XO¥
0 Dilution calcs. (final volume 500 mL):
Technician Initials: WQ Readings:| A Conc. 10 18 32 56 100
Dilutions made by:| A Vol. Zn - e vk . (s
stock (mL): o-sc jer s '
Zn Stock Concentration (ug/L): il ,coo
Comments: 0 hrs:
24 hrs:
48 hrs:
QC Check: Je 5l7L< Final Review: ¥ U[L[15
1 3

Nautilus Environmental. 4340 Vandever Avenue. San Diego, CA 92120.



Marine Chronic Bioassay

Client:

Sample ID:

Test No.:

\ WHA WAl

Abalone Embryo-Larval Development

Test Species: Haliolis rufescens

2 1o g04

Start Date/Time: 5/20/2015 l LH’(

V50520 nrol v/

End Date/Time: 5/22/2015 & >

Animal Source/Date Received:

Number of abalone and condition upon receipt/holding:
Males:

Females:

Time of test Initiation:

Technician Initials:

Comments:

QC Check:

Nautilus Environmental. 4340 Vandever Avenue. San Diego, CA 92120.

American Abalonel - \W-L5

Li | SQuuored SNANS A WA Ny
)

i

Tris & peroxide addition time WS ez o
Spawn time (AU 2\ A
Number of spawners > R
Condition of spawn (light, moderate, heavy) \\;\o&g_méti Wi
Fertilization time \3s

IMls

Mean

Al

ashr.ac 77 /.

A 5]

Final Review: W\ﬂ (Z { u’l%
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CETIS Summary Report

Report Date: 17 Nov-14 14:05 (p 1 of 1)
Test Code: 141030spdv | 16-2563-7748

Echinoid Embryo-Larval Development Test

Nautilus Environmental (CA)

Batch ID: 14-1104-4410
Start Date: 30 Oct-14 15:00
Ending Date: 02 Nov-14 17:00
Duration: 74h

Test Type: Development

Protocol: EPA/600/R-95/136 (1995)
Species:  Strongylocentrotus purpuratus

Source: Pt. Loma

Sampile ID: 20-7882-8985
Sample Date: 30 Oct-14
Receive Date: 30 Oct-14
Sample Age: 15h

Code: 141030spdv

Material:  Copper chloride
Source: Reference Toxicant
Station: Copper Chioride

|
Comparison Summary

Analyst:

Diluent: Natural Seawater
Brine: Not Applicable
Age:

Client: Internal

Project:

Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method

17-9042-1561 Development Rate <2.5 2.5 NA 3.24% Dunnett Multiple Comparison Test

Point Estimate Summary

Analysis ID Endpoint Level P/l 95% LCL 95% UCL TU Method

00-5600-3113 Development Rate EC50 6.16 5.917 6.413 Trimmed Spearman-Kérber

Test Acceptability

Analysis ID Endpoint Attribute Test Stat TAC Limits Overlap Decision

00-5600-3113 Development Rate Control Resp 0.964 0.8 - NL Yes Passes Acceptability Criteria
17-9042-1561 Development Rate Control Resp 0.964 0.8-NL Yes Passes Acceptability Criteria
17-9042-1561 Development Rate PMSD 0.03243 NL-0.25 No Passes Acceptability Criteria
Development Rate Summary

C-ug/L Control Type  Count Mean 95% LCL 95% UCL Min Max Std Err  Std Dev  CV% %Effect
0 Lab Control 5 0.964 0.955 0.973 0.93 0.99 0.01077  0.02408 2.5% 0.0%
2.5 5 0.856 0.8437 0.8683 0.82 0.88 0.0147 0.03286 3.84% 11.2%
5 5 0.704 0.6794 0.7286 0.61 0.78 0.02943  0.0658 9.35% 26.97%
10 5 0.114 0.1054 0.1226 0.09 0.14 0.0103 0.02302 20.19%  88.17%
20 5 0 0 0 0 0 0 0 100.0%
40 5 0 0 0 0 0 0 0 100.0%
80 5 0 0 0 0 0 0 0 100.0%
Development Rate Detail

C-ugiL Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

0 Lab Control 0.93 0.98 0.99 0.97 0.95

25 0.88 0.88 0.82 0.82 0.88

5 0.78 0.61 0.72 0.67 0.74

10 0.09 0.12 0.13 0.09 0.14

20 0 0 0 0 0

40 0 0 0 0 0

80 0 0 0 0 0

000-089-170-2

CETIS™ v1.8.4.23
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CETIS Analytical Report

Report Date: 17 Nov-14 11:26 (p 1 of 2)
Test Code: 141030spdv | 16-2563-7748

Echinoid Embryo-Larval Development Test

Nautilus Environmental (CA)

Analysis ID:  17-9042-1561 Endpoint: Development Rate CETIS Version: CETISv1.8.4

Analyzed: 10 Nov-14 10:51 Analysis: Parametric-Control vs Treatments Official Results: Yes

Data Transform Zeta Alt Hyp Trials Seed NOEL LOEL TOEL TU PMSD
Angular (Corrected) NA C>T NA NA <2.5 2.5 NA 3.24%

Dunnett Multiple Comparison Test

Control vs C-ug/L Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)

Lab Control 2.5* 5.692 2.227 0.080 8 <0.0001 CDF Significant Effect
5* 10.84 2,227 0.080 8 <0.0001 CDF Significant Effect
10* 28.95 2227 0.080 8 <0.0001 CDF Significant Effect

ANOVA Table

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

Between 3.07234 1.024113 3 313.9 <0.0001  Significant Effect

Error 0.05220649 0.003262905 16

Total 3.124547 19

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Bartlett Equality of Variance 2.003 11.34 0.56718 Equal Variances
Distribution Shapiro-Wilk W Normality 0.9359 0.866 0.2004 Normal Distribution

Development Rate Summary

C-ug/L Control Type  Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
0 Lab Control 5 0.964 0.9341 0.9939 0.97 0.93 0.99 0.01077 2.5% 0.0%
2.5 5 0.856 0.8152 0.8968 0.88 0.82 0.88 0.0147 3.84% 11.2%
5 5 0.704 0.6223 0.7857 0.72 0.61 0.78 0.02943 9.35% 26.97%
10 5 0.114 0.08541  0.1426 0.12 0.09 0.14 0.0103 20.19% 88.17%
20 5 0 0 0 0 0 0 0 100.0%
40 5 0 0 0 0 0 0 0 100.0%
80 5 0 0 0 0 0 0 0 100.0%
Angular (Corrected) Transformed Summary
C-ug/L Control Type  Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
0 Lab Control 5 1.389 1.307 1.471 1,397 1.303 1.471 0.02968 4.78% 0.0%
2.5 5 1.183 1.126 1.241 1.217 1.133 1.217 0.02068 3.91% 14.8%
5 5 0.9973 0.9081 1.087 1.013 0.8963 1.083 0.03216  7.21% 28.19%
10 5 0.3431 0.2976 0.3885 0.3537 0.3047 0.3835 0.01637 10.67% 75.3%
20 5 0.05002 0.05001 0.05003 0.05002 0.05002 0.05002 O 0.0% 96.4%
40 5 0.05002  0.05001 0.06003 0.05002 0.05002 0.05002 O 0.0% 96.4%
80 5 0.05002 0.05001 0.05003 0.05002 0.05002 0.05002 O 0.0% 96.4%
000-089-180-4 CETIS™ v1.8.4.23 Analyst, V4 anfCi ’// §/ ll/




CETIS Analytical Report

Report Date:

17 Nov-14 11:26 (p 2 of 2)

Test Code: 141030spdv | 16-2563-7748

Echinoid Embryo-Larval Development Test Nautilus Environmental (CA)
Analysis ID:  17-9042-1561 Endpoint: Development Rate CETIS Version: CETISv1.8.4
Analyzed: 10 Nov-14 10:51 Analysis: Parametric-Contro! vs Treatments Official Results: Yes
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CETIS Analytical Report Report Date: 17 Nov-14 11:26 (p 1 of 1)

Test Code: 141030spdv | 16-2563-7748
Echinoid Embryo-Larval Development Test Nautilus Environmental (CA)
Analysis ID:  00-5600-3113 Endpoint: Development Rate CETIS Version: CETISv1.84
Analyzed: 10 Nov-14 10:52 Analysis: Trimmed Spearman-Kérber Official Results: Yes
Trimmed Spearman-Kirber Estimates
Threshold Option Threshold  Trim Mu Sigma EC50 95% LCL 95% UCL
Control Threshold 0.036 11.20%  0.7896 0.008736 6.16 5.917 6.413
Development Rate Summary Calculated Variate(A/B)
C-ug/L Control Type Count Mean Min Max Std Err Std Dev CV% %Effect A B
0 Lab Control 5 0.964 0.93 0.99 0.01077 0.02408 2.5% 0.0% 482 500
2.5 5 0.856 0.82 0.88 0.0147 0.03286 3.84% 11.2% 428 500
5 5 0.704 0.61 0.78 0.02943  0.0658 9.35% 26.97% 3562 500
10 5 0.114 0.09 0.14 0.0103 0.02302 20.19% 88.17% 57 500
20 5 0 0 0 0 0 100.0% 0 500
40 5 0 0 0 0 0 100.0% 0 500
80 5 0 0 0 0 0 100.0% 0 500
Graphics
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CETIS QC Plot

Report Date:

17 Nov-14 14:06 ( 1 of 1)

Echinoid Embryo-Larval Development Test

Nautilus Environmental (CA)

Test Type: Development
Protocol: EPA/600/R-95/136 (1995)

Organism: Strongylocentrotus purpuratus (Purpl
Endpoint: Development Rate

Material:
Source:

Copper chloride
Reference Toxicant-REF

Echinoid Embryo-Larval Development Test
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Mean: 8.967 Count: 6 -2s Warning Limit: 3.801 -3s Action Limit: 1.218
Sigma: 2.583 CV: 28.80% +2s Warning Limit:  14.13 +3s Action Limit: 16.72
Quality Control Data
Point Year Month Day QC Data Delta Sigma Warning Action TestID Analysis ID
1 2011 Dec 1 7.852 -1.115 -0.4316 07-8281-3338 17-7265-1210
2 2012 Feb 7 1217 3.203 1.24 12-7990-2055 07-7286-1647
3 2014 4 8195 -0.7721 -0.2989 14-5835-0600 07-6515-7453
4 Mar 12 5.64 -3.327 -1.288 16-4219-4884 02-2584-6206
5 Aug 25 11.99 3.028 1.172 11-2169-2788 17-1870-3217
6 Sep 25 795 -1.017 -0.3938 09-4928-6784 08-7961-1534
7 Oct 30 6.16 -2.807 -1.087 16-2563-7748 00-5600-3113

000-089-180-5
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CETIS Test Data Worksheet

Report Date:

28 Oct-14 16:04 (p 1 of 1)

Test Code: 16-2563-7748/141030spdv
Echinoid Embryo-Larval Development Test Nautilus Environmental (CA)
Start Date: 30 Oct-14 Species: Strongylocentrotus purpuratus Sample Code:  141030spdv
End Date: N\Be;‘- 1oy Protocol: EPA/600/R-95/136 (1995) Sample Source: Reference Toxicant
Sample Date: 30 Oct-1 Material: Copper chloride Sample Station: Copper Chloride
C-ug/L Code| Rep | Pos | # Counted | # Normal Notes
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CETIS Test Data Worksheet

Report Date: 28 Oct-14 16:04 (p 1 of 1)

Test Code: 16-2563-7748/141030spdv
Echinoid Embryo-Larval Development Test Nautilus Environmental (CA)
Start Date: gg_Oct-14 Species: Strongylocentrotus purpuratus Sample Code:  141030spdv
End Date: E?tge'ngs\glﬁ{ o] Protocol: EPA/600/R-95/136 (1995) Sample Source: Reference Toxicant
Sample Date: 30 Oct-14 Material: Copper chloride Sample Station: Copper Chloride
C-ugiL Code| Rep | Pos | # Counted | # Normal Notes i
0 Ic|{ 1|5 o
0 lc| 219 o
- 0 lc| 3 |22 joo g o
0 LC 4 4
0 lc| 5 | 2 o
25 1 110 ]
2.5 2 35
2.5 3 15
25 4 | a7
B 25 5 | 33
5 1 24
5 2 17
o s |00 | 9
5 4 16
5 5 13
10 HEENES 75 B
10 2 30
10 3 34
10 4 32
10 5 | 23 ]
20 1 6
20 2 26
20 3 | 2 e O
20 4 18
20 5 | 28 7
40 1] 7 o
40 2 8
40 3 | 31 N
40 4 14
T 5 | 19
80 1 21
80 2 12
80 3 25
80 4 20| 10O [ B
80 5 | 1 ‘

000-089-170-2

QA=A

CETIS™ v1.8.4.23

Analyslt\./c{Q% QA: ‘Pl ’ i 0, \y



Marine Chronic Bioassay Water Quality Measurements

Client: Internal : Test Species: S. purpuratus
Sample ID: CuCl, Start Date/Time: 10/30/2014 15" ©C
Test No.: 141030spdv End Date/Time: 11@75%’?4‘ "7 oo
Concentration Salinity “;'I"’g T Temperature Dissolved Oxygen
( ug/L ) (ppt) / T T
Lab Control | 935|333 |32.2|%1 A jw*}/ \S7 |IG.g|1% 2 f%% 1 9 3T /gr(ﬁf) g0y R0k |F-25 /
- . / - P y ) > g.A f
25 g p3b [zzql71] [|ws [ss lisdlie | 37 s [7aza ] [ Boz |0 Bosl|34]
5 B4 33t o |osy] [ (WM s2lis2isz] [[$7]8 [79 25| | ol [Ber gop 74| |
10 326|337 |22 |25-® f Yt |[vsz|isolie? / Gl |78 |78 |32 ff $6p |902|Q57 [2ae| |
20 3 23e|mlere| [ [ [s3lselee] ] (g7 182 [T |22 [s01]3c BT |3a¢] |
e | - 2 . - g Iy £7 N7 < /
40 15 (B 1Bolme|] | [s3 48 is.0]) |97 w2 (80 73] [4.05[%¢32 827 |F2s
80 171|224 [22.5| %, i1 [vs3 [14€ |50 .7 1% |8 [*e | |01 |0z |8 ras)
i
0 24 43 72 96 ver High conc. made (ug/L): 80
Technician Initials: WQ Readings:| € pe L bBE | A |— Vol. Cu stock added (mL): 44
' Dilutions made by: Bl Final Volume (mL): 500
Cu stock concentration (ug/L): 5%}%@
Comments: 0 hrs:
24 hrs:
48 hrs:
72 hrs:
QC Check: & il {14 Final Review: AC ///}K/ JH
I 5 v

Nautilus Environmental. 4340 Vandever Avenue. San Diego, CA 92120.



Marine Chronic Bioassay Echinoderm Larval Development Worksheet

Client: e cima S Start Date/Time: 10/30/2014 / [5.C0
Sample ID: Cou CA>- End Date/TinfS" 14732004 V14 |7 o
Test No.: \H oo, v Species: 'éfﬁﬁblf'pﬁr‘a‘?us

0 Animal Source: Point Loma
Tech initials: 4 Date Collected: _[Of¢s [ 4 f
Injection Time: iUao o ’
Sperm Absorbance at 400 nm: _M_L_n??(target range of 0.8 - 1.0 for density of 4x10° sperm/m!)

Eggs Counted: lg Mean:; L. T X 80 = l ” 0 eggs/ml

PN (target counts of 25" eggs per vertical pass on Sedgwick-Rafter

_T:T/—[}—*— slide for a final density of 1000 eggs/mi)
Initial density: [ l (0 eggs/mi = 1 1} dilution factor eggstock 4 bOb ml
Final density: 1000 eggs/ml - 1.0 part egg stock seawater bt 2T ml

parts seawater

Prepare the egg stock according to the calculated dilution factor. For example, if the dilution factor is 2.25, use 100 ml of existing stock (1
part) and 125 ml of dilution water (1.25 parts).

Volume of Sperm stock needed to fertilize eggs:

Egg Stock (mL) = = Z Z‘),

Sperm Stock (uL) = 129
Egg/Sperm Ratio = fwm) ! Ll
,/
[
Fertilization Time: ‘ l ‘1'7
Embryo Stock Fertilization Checks: ' No. No.
Time Fert. Unfert. %
10 minutes (1st fert.) | 2RSS 139 = oL,
20 minutes (2nd fert. If needed) — - — —
oo
Test Initiation Time: i Y O Embryo Stock Added:  0.25 mi
Test Termination:
No. No. %
Normal Abnormal Normal
72-hour QC check® <) 7 3 97

End of test QC check 5)‘ 9 3 57

Comments; ? If the embryo development does not meet the mean test acceptability criterion of 80% normally
developed, continue the test up to 96-hrs (ASTM 1899).

QC Check: \C,’g‘) \l,[(o’ 1A Final Review: P\,C (l[{X{/L‘f

Nautilus Environmental. 4340 Vandever Avenue. San Diego, CA 92120.



CETIS Summary Report Report Date: 05 Aug-16 17:32 (p 1 of 1)
Test Code: 150722spdv | 11-3114-3362

Echinoid Embryo-Larval Development Test Nautilus Environmental (CA)
Batch ID: 00-0073-5664 Test Type: Development Analyst:

Start Date: 22 Jul-15 16:10 Protocol: EPA/600/R-95/136 (1995) Diluent: Natural Seawater

Ending Date: 25 Jul-15 16:10 Species:  Strongylocentrotus purpuratus Brine: Not Applicable

Duration: 72h Source:  Pt.Loma Age:

Sample ID: 14-5151-8338 Code: 150722spdv Client: Internal

Sample Date: 22 Jul-15 Material:  Copper chloride Project:

Receive Date: 22 Jul-15 Source: Reference Toxicant

Sample Age: 16h Station: Copper Chioride

Comparison Summary

Analysis ID Endpoint NOEL LOEL TOEL PMSD TU Method

08-4881-4252 Development Rate <2.5 2.5 NA 1.1% Dunnett Multiple Comparison Test

Point Estimate Summary

Analysis ID Endpoint Level pg/L 95% LCL 95% UCL TU Method

14-3278-2605 Development Rate EC50 10.41 10.05 10.78 Trimmed Spearman-Karber

Test Acceptability

Analysis ID Endpoint Attribute Test Stat TAC Limits Overlap Decision

08-4881-4252 Development Rate Control Resp 0.988 0.8 - NL Yes Passes Acceptability Criteria
14-3278-2605 Development Rate Control Resp 0.988 0.8-NL Yes Passes Acceptability Criteria
08-4881-4252 Development Rate PMSD 0.01102 NL-0.25 No Passes Acceptability Criteria
Development Rate Summary

C-ug/L Control Type  Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% %Effect
0 Lab Control 5 0.988 0.9776 0.9984 0.98 1 0.003742 0.008367 0.85% 0.0%
2.5 5 0.97 0.9612 0.9788 0.96 0.98 0.003162 0.007071 0.73% 1.82%
5 5 0.93 0.9212 0.9388 0.92 0.94 0.003162 0.007071 0.76% 5.87%
10 5 0.594 0.5523 0.6357 0.55 0.64 0.01503 0.03362 5.66% 39.88%
20 5 0.008 0 0.01839 0 0.02 0.003742 0.008367 104.6%  99.19%
40 5 0 0 0 0 0 0 0 100.0%
80 5 0 0 0 0 0 0 0 100.0%
Development Rate Detail

C-ug/L Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep 5

0 Lab Control 0.99 0.98 0.98 0.99 1

2.5 0.97 0.98 0.97 0.97 0.96

5 0.93 0.94 0.93 0.92 0.93

10 0.55 0.59 0.58 0.61 0.64

20 0.01 0 0.02 0 0.01

40 0 0 0 0 0

80 0 0 0 0 0

. Vd

000-089-170-2 CETIS™ v1.8.7.20 Analyst:flfcw’ QA:VE 8‘(0\b



CETIS Analytical Report

Report Date:
Test Code:

05 Aug-15 17:31 (p 1 of 2)
150722spdv | 11-3114-3362

Echinoid Embryo-Larval Development Test

Nautilus Environmental (CA)

Analysis ID:  08-4881-4252 Endpoint: Development Rate CETIS Version: CETISv1.8.7
Analyzed: 05 Aug-15 17:31 Analysis: Parametric-Control vs Treatments Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA C>T NA NA 1.1% <2.5 2.5 NA
Dunnett Multiple Comparison Test
Control vs C-ug/L Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)
Lab Control 25" 3.39 2.305 0.045 8 0.0051 CDF Significant Effect
5* 8.218 2.305 0.045 8 <0.0001 CDF Significant Effect
10* 29.86 2.305 0.045 8 <0.0001 CDF Significant Effect
20* 70.35 2.305 0.045 8 <0.0001 CDF Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 6.535633 1.633908 4 1710 <0.0001  Significant Effect
Error 0.0191122 0.0009556102 20
Total 6.554745 24
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Bartlett Equality of Variance 4.658 13.28 0.3242 Equal Variances
Distribution Shapiro-Wilk W Normality 0.9459 0.8877 0.2026 Normal Distribution
Development Rate Summary
C-pg/L Control Type  Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
0 Lab Control 5 0.988 0.9776 0.9984 0.99 0.98 1 0.003742 0.85% 0.0%
25 5 0.97 0.9612 0.9788 0.97 0.96 0.98 0.003162 0.73% 1.82%
5 5 0.93 0.9212 0.9388 0.93 0.92 0.94 0.003162 0.76% 5.87%
10 5 0.594 0.5523 0.6357 0.59 0.55 0.64 0.01503 5.66% 39.88%
20 5 0.008 0 0.01839  0.01 0 0.02 0.003742 104.6%  99.19%
Angular (Corrected) Transformed Summary
C-pg/L Control Type  Count Mean 95% LCL 95% UCL Median Min Max StdErr CV% %Effect
0 Lab Control 5 1.464 1.417 1.511 1.471 1.429 1.521 0.01699 2.6% 0.0%
2.5 5 1.398 1.372 1.424 1.397 1.369 1.429 0.009421 1.51% 4.53%
5 5 1.303 1.286 1.321 1.303 1.284 1.323 0.006214 1.07% 10.98%
10 5 0.8801 0.8376 0.9227 0.8759 0.8355 0.9273 0.01534 3.9% 39.88%
20 5 0.08845 0.04003 0.1369 0.1002 0.05002  0.1419 0.01744  44.09% 93.96%
Development Rate Detail
C-pg/L. Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Lab Control 0.99 0.98 0.98 0.99 1
2.5 0.97 0.98 0.97 0.97 0.96
5 0.93 0.94 0.93 0.92 0.93
10 0.55 0.59 0.58 0.61 0.64
20 0.01 0 0.02 0 0.01
Angular (Corrected) Transformed Detail
C-pg/L Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep 5
0 Lab Control 1.471 1.429 1.429 1.471 1.521
2.5 1.397 1.429 1.397 1.397 1.369
5 1.303 1.323 1.303 1.284 1.303
10 0.8355 0.8759 0.8657 0.8963 0.9273
20 0.1002 0.05002 0.1419 0.05002  0.1002
' | ;
000-089-170-2 CETIS™ v1.8.7.20 Analyst: 7*{'\(“/ QA%(‘(U‘\zlg



CETIS Analytical Report Report Date: 05 Aug-15 17:32 (p 2 of 2)

Test Code: 150722spdv | 11-3114-3362
Echinoid Embryo-Larval Development Test Nautilus Environmental (CA)
Analysis ID:  08-4881-4252 Endpoint: Development Rate CETIS Version: CETISv1.8.7
Analyzed: 05 Aug-15 17:31 Analysis: Parametric-Control vs Treatments Official Results: Yes
Graphics
B Rty Reject e~ “F !
0s - 0.05 |- !
08 — 0.04 |- :
2 F E !
g o/ f e "O°F :
g ; E g E 0.02 :‘ :
06 - &% s
§ r 8§ oot |
g 05| r !
Q s 000 [-——~---------ggg¥Be— — - - —— - ——— —— ——
04 [ N !
- -0.01 [ I
03 [ F :
r -0.02 |~ |
02 |- 003 |- :
01 & 0o :
£ B !
00 L ] L 1 L § 0,05 |
0LC 25 5 10 20 -20 -1,5 -1.0 -0.5 0.0 0.5 1.0 15 2.0
C-pg/L Rankits

000-089-170-2 CETIS™ v1.8.7.20 Analyst: /A(,/ QA: %ﬁlm\kﬁ




CETIS Analytical Report Report Date: 05 Aug-15 17:32 (p 1 of 1)

Test Code: 150722spdv | 11-3114-3362
Echinoid Embryo-Larvai Development Test Nautilus Environmental (CA)
Analysis ID:  14-3278-2605 Endpoint: Development Rate CETIS Version: CETISv1.8.7
Analyzed: 05 Aug-15 17:31 Analysis: Trimmed Spearman-Kédrber Official Results: Yes
Trimmed Spearman-Kérber Estimates
Threshold Option Threshold  Trim Mu Sigma EC50 95% LCL 95% UCL
Control Threshold 0.012 1.82% 1.017 0.007669 10.41 10.05 10.78
Development Rate Summary Calculated Variate(A/B)
C-ug/L Control Type Count Mean Min Max Std Err Std Dev CV% %Effect A B
0 Lab Control 5 0.988 0.98 1 0.003742 0.008367 0.85% 0.0% 494 500
2.5 5 0.97 0.96 0.98 0.003162 0.00707 0.73% 1.82% 485 500
5 5 0.93 0.92 0.94 0.003162 0.00707 0.76% 5.87% 465 500
10 5 0.594 0.55 0.64 0.01503 0.03362 5.66% 39.88% 296 500
20 5 0.008 0 0.02 0.003742 0.008367 104.6% 99.19% 4 500
40 5 0 0 0 0 0 100.0% 0 500
80 5 0 0 0 0 0 100.0% 0 500

Development Rate Detail

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

0 Lab Control 0.99 0.98 0.98 0.99 1
25 0.97 0.98 0.97 0.97 0.96
5 0.93 0.94 0.93 0.92 0.93
10 0.55 0.59 0.58 0.61 0.64
20 0.01 0 0.02 0 0.01
40 0 0 0 0 0

80 0 0 0 0 0
Graphics
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Report Date: 05 Aug-1517:32 (1 of 1)

CETIS QC Plot

Echinoid Embryo-Larval Development Test Nautilus Environmental (CA)

Test Type: Development Organism: Strongylocentrotus purpuratus (Purpl Material: Copper chioride

Protocol:

EPA/600/R-95/136 (1995)

Endpoint:

Development Rate

Source:

Reference Toxicant-REF

EC50-pg/L Copper chloride

Echinoid Embryo-Larval Development Test

Vv

|

+3s

Avr"\v/\

-2s

-3s

I T T T T T R T R L
8 5 3 94 ¥ 8 8 g 4 3 9 ©°© N &8 g 83 5 g g " K
Mean: 9.853 Count: 20 -2s Warning Limit: 4.923 -3s Action Limit: 2.458
Sigma: 2.465 CV: 25.00% +2s Warning Limit: 14.78 +3s Action Limit: 17.25

Quality Control Data

Point Year Month Day Time QC Data Delta Sigma Warning Action TestID Analysis ID

1 2011 Dec 1 17:40 7.852 -2.001 -0.8117 07-8281-3338 17-7265-1210

2 2012 Feb 7 15:45 1217 2.317 0.94 12-7990-2055 07-7286-1647

3 2014 4 14115 8.195 -1.658 -0.6727 14-5835-0600 07-6515-7453

4 Mar 12 18:20 5.64 -4.213 -1.709 16-4219-4884 02-2584-6206

5 Aug 25 1910 11.99 2142 0.8689 11-2159-2788  17-1870-3217

6 Sep 25 17:30 7.95 -1.903 -0.7721 09-4928-6784 08-7961-1534

7 Oct 30 15:00 6.16 -3.693 -1.498 16-2563-7748 00-5600-3113

8 Nov 2 17:00 10.14 0.2904 0.1178 05-9121-9644  01-7691-0405

9 22 16:45 8.358 -1.495 -0.6066 06-8410-0954  18-0830-4230

10 Dec 4 1410 124 2.547 1.033 15-8916-5237  11-1209-5739

11 2015 Feb 12 14:25 7.308 -2.545 -1.033 21-1011-3319  03-9708-7225

12 16 18:25 9.603 -0.2503  -0.1015 12-8378-8021  11-4706-6613

13 17 15112 12.77 2,912 1.181 12-8622-3584 03-8986-1540

14 28 15:00 7.345 -2.508 -1.018 04-6319-9803 10-6603-8112

15 Mar 2 1850 11.43 1.572 0.6378 14-8443-1027 00-7020-5756

16 3 1943 11.86 2.008 0.8145 06-2006-0576  21-3581-4807

17 May 7 15555 1241 2.243 0.9098 18-5128-4001 14-3953-8938

18 9 14:30 8.171 -1.682 -0.6822 08-8892-0966 06-5858-7490

19 15 16:37 11.87 2.017 0.8183 06-5352-8837  20-0018-4829

20 Jun 17 16:40 13.75 3.895 1.58 10-5901-9632  03-4943-7748

21 Jul 22 16:10 10.41 0.5562 0.2257 11-3114-3362  14-3278-2605

000-089-170-2

CETIS™ v1.8.7.20

Analyst: Af/ QA: h@{ﬁ\)‘a\ \g




CETIS Test Data Worksheet

Report Date: 21 Jul-15 10:57 (p 1 of 1)
Test Code: 11-3114-3362/150722spdv

Echinoid Embryo-Larval Development Test

Nautilus Environmental (CA)

Start Date: 22 Jul-15 Species: Strongylocentrotus purpuratus Sample Code:  150722spdv
End Date: 25 Jul-15 Protocol: EPA/600/R-95/136 (1995) Sample Source: Reference Toxicant
Sample Date: 22 Jul-15 Material: Copper chioride Sample Station: Copper Chloride
C-pg/L Code| Rep | Pos | #Counted | # Normal Notes
B 11 00 an  Po LSO
| 2 [CO ag i
3 | ibo S !
4 {O0 an
5 | {0 5S o
6 (oo o
Tl | T
8 \oO O
7 9 oo \
i 0 16 a3
B " 10n (@)
| 12 \ o0 |59
B 1B 100 |q2 —
14 O O O
15 o0 | O
1 {oo 1A%
1 yeo |
1 {60 | O
19 00 | 64
20 (50 | A7)
20| o | al
2100 | o
N VoY O -
i #1160 |54
L B 00 a3 |
%6 100 |94 —
I 7 (p O] O
= 1 oo 194
291 (o0 | O
30 o (oo
N e A% |
32 00 &) i
33 T 6
34 t() ) [)
B oo 1%

000-089-170-2

CETIS™ v1.8.7.20

) .
Analyst: A%b QA: A(/c:?_;j A




CETIS Test Data Worksheet Report Date: 21 Jul-15 10:57 (p 1 of 1)

Test Code: 11-3114-3362/150722spdv
Echinoid Embryo-Larval Development Test Nautilus Environmental (CA)
Start Date: 22 Jul-15 Species: Strongylocentrotus purpuratus Sample Code:  150722spdv
End Date: 25 Jul-15 Protocol: EPA/600/R-95/136 (1995) Sample Source: Reference Toxicant
Sample Date: 22 Jul-15 Material: Copper chloride Sample Station: Copper Chioride
C-pgiL Code| Rep | Pos | # Counted | # Normal Notes ]
O el T e o | Ac T[2R(LY
0 LC 2 35
0 LC 3 2
0 LC 4 28
0 LC 5 30
25 T2 jov | A A Tlaxhs
25 2 31
2.5 3 4
25 4 1
2.5 5 21
° Ll oo [qS [Ac k(s
5 2 26
5 3 | 23 o
| 5 4 |13
5 5 25
0 RN TR 17 I
10 2 12
10 3 24
10 4 33
10 5 19
20 AN D) R I TP TIN
20 2 22
20 3 7
20 4 15
20 5 9
10 V%00 )
40 2 11
40 3 8
40 4 3
40 5 | 14
e HEIITY o
80 2 34
80 3 29
80 4 27
80 5 6
o

000-089-170-2 CETIS™ v1.8.7.20 Analyst:% C/ QA: %ﬂ (0\ ké



Marine Chronic Bioassay

Client: Internal

Water Quality Measurements

Test Species: S. purpuratus

Sample ID: CuCl, Start Date/Time: 7/22/2015 |, (D
Test No.: 150722spdv End Date/Time: 7/25/2015 \\p\@
Concentration Salinity Temperature Dissolved Oxygen pH
(__poll ) (PpY) (°C) (mg/L) (pH units) _
Lab Control 232|270 13331322 |ya |[ME (M7 |BS [ g | &0 |79 | ¥ |89 | e [5.05] §o
2.5 22425 %558 | Mu [ M5 [M.5]150] 88 [&1 3.0 | By |Ro¥ | e cr|q.06 | pon
5 355 |2 C 236335 9 | [14H gy |35 | e | 2.0 | ¥4 |For |ece (%06 &os
10 335 |%7° 123361355 | s | W2 143199 | 3% | e | 30| 3y | fos | ecT |5 a0 | Bos
20 325 | Bl | B335 | iyg hue U5 (= B2 1§30 | ¥3|ROY |eox RB.0T | Row
40 57 |54 |25 |2 [z |45 [ma s |7 (83 [0 | 50 | 2og) see | 907 pon
80 221335 | DZHIZBD Mk 143 s |77 |63 [ %0 | 89 [ 809 set|g.e7 | S0
0 24 48 72 High conc. made (pg/L): 80
Technician Initials: WQ Readings:| 5D | €& A | ko Vol. Cu stock added (mL): 4 5
Dilutions made by:|-AC Final Volume (mL): Sex>
Cu stock concentration (ug/L):| & <O

Comments: 0 hrs:
24 hrs:
48 hrs:
72 hrs:
QC Check: Al

}’%&té h Sensons Sod naty  pog ke

3/(5\ I

Nautilus Environmental. 4340 Vandever Avenue. San Diego, CA 92120.

Final Review: ¥% glb||<
. \ ¥




Marine Chronic Bioassay Echinoderm Larval Development Worksheet

Client: L’\"T’f ﬁ’\/ﬁ/\& Start Date/Time: | ‘QH‘(‘A/ [(plo
Sample ID: Az ) End Date/Time: \{251¢571 [ WlO
Test No.: |20 75 o<pd) Species: S. purpuratus
e Date Collected: “] )¢ | 1<~
Tech initials: PA / N T
injection Time: |2 -5
¥ o1 E.

o PN
Sperm Absorbance at 400 nm: - L@"% (target range of 0.8 - 1.0 for density of 4x10° sperm/ml)

0.4 25

: — T
¢ L,
Eggs Counted: 5“% Mean; "L‘Z | agﬁ X 50 = \ )L/f’(/ eggs/mi
? L\
'9[ (target counts of 20 eggs per vertical pass on Sedgwick-Rafter
———)l— slide for a final density of 1000 eggs/ml)

RO
>
2% IS
, Mo AP )
o g o o =l
Initial density: eggs/mi _ ) dilution factor egg stock : mi
Final density: 1000 eggs/mi - {.0 Ste e seawater i{ﬁ O ml

A Sw

Prepare the egg stock according to the calculated dilution factor. For example, if the dilution factor is 2.25, use 100 ml of existing stock
(1 part) and 125 ml of dilution water (1.25 parts).

Add 100 uL sperm stock per 100mL of egg stock. For example, if you have 60mL of egg stock, add 60pL sperm stock.

Embryo Stock Fertilization Checks (Initiate test only when fertilization is 290%):

No. No.
Time Fert. Unfert. %

10 minutes (1st fert.) t6e 4% l a4
20 minutes (2nd fert. If needed) L — —— —

N e '/
Fertilization Time: 595
Test Initiation Time: \(_y { ) Embryo Stock Added:  0.25 ml
Test Termination:

No. No. Y%

Normal Abnormal Normal

72-hour QC check? an - l U\U\
End of test QC check
Comments: ? If the embryo development does not meet the mean test acceptability criterion of 80% nomally

developed, continue the test to 96-hrs (ASTM 1999).

QC Check: AL (’i’il o) S Final Review: \CE> 6 \lto\\l S

Nautilus Environmental. 4340 Vandever Avenue. San Diego, CA 92120.
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CETIS Summary Report

Report Date: 07 Aug-1510:27 (p 1 of 1)
Test Code: 141030dedv | 14-4718-7348

Echinoid Embryo-Larval Development Test

Nautilus Environmental (CA)

Batch ID: 00-8568-0963 Test Type: Development Analyst:

Start Date: 30 Oct-14 16:20 Protocol: EPA/600/R-95/136 (1995) Diluent: Natural Seawater

Ending Date: 02 Nov-14 17:20 Species: Dendraster excentricus Brine: Not Applicable

Duration: 73h Source: Mission Bay Age:

Sample ID: 02-2472-0325 Code: 141030dedv Client: Internal

Sample Date: 30 Oct-14 Material:  Copper chloride Project:

Receive Date: 30 Oct-14 Source: Reference Toxicant

Sample Age: 16h Station: Copper Chloride

Comparison Summary

Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method

07-8842-6412 Development Rate 10 >10 NA 5.16% Dunnett Muitiple Comparison Test

Point Estimate Summary

Analysis ID Endpoint Level ug/L 95% LCL 95% UCL TU Method

06-3337-3291 Development Rate EC50 13.95 13.81 14.09 Trimmed Spearman-Kérber

Test Acceptability

Analysis ID  Endpoint Attribute Test Stat TAC Limits Overlap Decision

06-3337-3291 Development Rate Control Resp 0.93 0.8-NL Yes Passes Acceptability Criteria
07-8842-6412 Development Rate Control Resp 0.93 0.8-NL Yes Passes Acceptability Criteria
07-8842-6412 Development Rate PMSD 0.05164 NL-0.25 No Passes Acceptability Criteria
Development Rate Summary

C-pg/L Control Type  Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% %Effect
0 Lab Control 5 0.93 0.8983 0.9617 0.9 0.96 0.0114 0.0255 2.74% 0.0%
2.5 5 0.918 0.8884 0.9476 0.89 0.95 0.01068 0.02387 2.6% 1.29%
5 5 0.928 0.8788 0.9772 0.88 0.98 0.01772 0.03962 4.27% 0.22%
10 5 0.908 0.8664 0.9496 0.87 0.95 0.01497 0.03347 3.69% 2.37%
20 5 0 0 0 0 0 0 0 100.0%
40 5 0 0 0 0 0 0 0 100.0%
80 5 0 0 0 0 0 0 0 100.0%
Development Rate Detail

C-pg/L Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5§

0 Lab Control 0.91 0.93 0.96 0.9 0.95

2.5 0.89 0.95 0.93 0.9 0.92

5 0.9 0.95 0.88 0.98 0.93

10 0.87 0.93 0.95 0.88 0.91

20 0 0 0 0 0

40 0 0 0 0 0

80 0 0 0 0 0

000-089-170-2

CETIS™ v1.8.7.20
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CETIS Ana|ytica| Report Report Date: 07 Aug-15 10:27 (p 1 of 2)
Test Code: 141030dedv | 14-4718-7348
Echinoid Embryo-Larval Development Test Nautilus Environmental (CA)
Analysis ID:  07-8842-6412 Endpoint: Development Rate CETIS Version: CETISv1.8.7
Analyzed: 07 Aug-15 10:27 Analysis: _Parametric-Control vs Treatments Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA C>T NA NA 5.16% 10 >10 NA
Dunnett Multiple Comparison Test
Control vs C-pg/L Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)
Lab Control 2.5 0.6118 2.227 0.086 8 0.4953 CDF Non-Significant Effect
5 -0.05363 2.227 0.086 8 0.7688 CDF Non-Significant Effect
10 1.028 2227 0.086 8 0.3211 CDF Non-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision{a:5%)
Between 0.006063994 0.002021331 3 0.5363 0.6641 Non-Significant Effect
Error 0.06030232 0.003768895 16
Total 0.06636631 19
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision{a:1%)
Variances Bartlett Equality of Variance 1.669 11.34 0.6439 Equal Variances
Distribution Shapiro-Wilk W Normality 0.9646 0.866 0.6394 Normal Distribution
Development Rate Summary
C-ug/L Control Type  Count Mean 95% LCL 95% UCL Median Min Max StdErr CV% %Effect
0 Lab Control 5 0.93 0.8983 0.9617 0.93 0.9 0.96 0.0114 2.74% 0.0%
25 5 0.918 0.8884 0.9476 0.92 0.89 0.95 0.01068 2.6% 1.29%
5 5 0.928 0.8788 0.9772 0.93 0.88 0.98 0.01772 4.27% 0.22%
10 5 0.908 0.8664 0.9496 0.91 0.87 0.95 0.01497 3.69% 2.37%
Angular (Corrected) Transformed Summary
C-pall. Control Type  Count Mean 95% LCL 95% UCL Median  Min Max Std Err CV% %Effect
0 Lab Control 5 1.307 1.243 1.37 1.303 1.249 1.369 0.02281  3.9% 0.0%
2.5 5 1.283 1.227 1.338 1.284 1.233 1.345 0.01995 3.48% 1.82%
5 5 1.309 1.205 1.412 1.303 1.217 1.429 0.03727 6.37% -0.16%
10 5 1.267 1.193 1.341 1.266 1.202 1.345 0.0266 4.7% 3.05%
Development Rate Detail
C-pg/L Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Lab Control 0.91 0.93 0.96 0.9 0.95
2.5 0.89 0.95 0.93 0.9 0.92
5 0.9 0.95 0.88 0.98 0.93
10 0.87 0.93 0.95 0.88 0.91
Angular (Corrected) Transformed Detail
C-ug/L Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep 5
0 Lab Control 1.266 1.303 1.369 1.249 1.345
2.5 1.233 1.345 1.303 1.249 1.284
5 1.249 1.345 1.217 1.429 1.303
10 1.202 1.303 1.345 1.217 1.266
000-089-170-2 CETIS™ v1.8.7.20 Analyst AC. oAy %E"I ,’US



CETIS Analytical Report Report Date: 07 Aug-15 10:27 (p 2 of 2)
Test Code: 141030dedv | 14-4718-7348
Echinoid Embryo-Larval Development Test Nautilus Environmental (CA)
Analysis ID:  07-8842-6412 Endpoint: Development Rate CETIS Version: CETISv1.8.7
Analyzed: 07 Aug-15 10:27 Analysis: Parametric-Control vs Treatments Official Results: Yes
Graphics
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CETIS Analytical Report

Report Date:
Test Code:

07 Aug-15 10:27 (p 1 of 1)
141030dedv | 14-4718-7348

Echinoid Embryo-Larval Development Test

Nautilus Environmental (CA)

Development Rate

C-ug/L

Analysis ID:  06-3337-3291 Endpoint: Development Rate CETIS Version: CETISv1.8.7

Analyzed: 07 Aug-15 10:27 Analysis: Trimmed Spearman-Karber Official Results: Yes

Trimmed Spearman-Karber Estimates

Threshold Option Threshold  Trim Mu Sigma EC50 95% LCL 95% UCL

Control Threshold 0.07 0.75% 1.144 0.00216 13.95 13.81 14.09

Development Rate Summary Calculated Variate(A/B)

C-pg/L Control Type Count Mean Min Max Std Err Std Dev CV% %Effect A B

0 Lab Control 5 0.93 0.9 0.96 0.0114 0.02549  2.74% 0.0% 465 500
2.5 5 0.918 0.89 0.95 0.01068 0.02387 2.6% 1.29% 459 500
5 5 0.928 0.88 0.98 0.01772  0.03962 4.27% 0.22% 464 500
10 5 0.908 0.87 0.95 0.01497 0.03347 3.69% 2.37% 454 500
20 5 0 0 0 0 0 100.0% O 500
40 5 0 0 0 0 0 100.0% O 500
80 5 0 0 0 0 0 100.0% O 500
Development Rate Detail

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

0 LLab Control 0.91 0.93 0.96 0.9 0.95

25 0.89 0.95 0.93 0.9 0.92

5 0.9 0.95 0.88 0.98 0.93

10 0.87 0.93 0.95 0.88 0.91

20 0 0 0 0 0

40 0 0 0 0 0

80 0 0 0 0 0
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CETIS QC Plot Report Date: 07 Aug-15 10:29 (1 of 1)

Echinoid Embryo-Larval Development Test Nautilus Environmental (CA)
Test Type: Development Organism: Dendraster excentricus (Sand Dollar) Material: Copper chloride
Protocol: EPA/600/R-95/136 (1995) Endpoint: Development Rate Source: Reference Toxicant-REF

Echinoid Embryo-Larval Development Test

45
40—
+3s
B/t
§ 30.5 +2s
s 1
£ ]
E 25
2 h
& 1 M
g ZUT ean
B ]
=% R
& 157
2 ]
n ]
w ]
10+ %
5 T 1 -3s
3 5 p
8 8 8
& Q a
Mean: 20.79 Count: 2 -2s Warning Limit: 10.27 -3s Action Limit: 5.015
Sigma: 5.259 CVv: 25.30% +2s Warning Limit: 31.31 +3s Action Limit: 36.57

Quality Control Data

Point Year Month Day Time QC Data Delta Sigma Warning Action TestID Analysis ID

1 2014 Oct 28 12:35 24.51 3.721 0.7075 19-0774-1141  02-3565-1966
2 29 15:45 17.07 -3.717 -0.7068 05-2123-6408 20-1447-5780
3 30 16:20 13.95 -6.844 -1.301 14-4718-7348  06-3337-3291

000-089-170-2 CETIS™ v1.8.7.20 Analyst_AC- an; %%}’J!(S




CETIS Test Data Worksheet

Report Date: 28 Oct-14 15:51 (p 1 of 1)
Test Code: 14-4718-7348/141030dedv

Echinoid Embryo-Larval Development Test

Nautilus Environmental (CA)

Start Date: 30 Oct-14 _ _ Species: Dendraster excentricus

Sample Code:  141030dedv

End Date: ()’2_}9{}\%6\%%%5‘7/& Protocol: EPA/600/R-95/136 (1995) Sample Source: Reference Toxicant
Sample Date: 30 Oct-14 Material: Copper chloride Sample Station: Copper Chloride
C-pgiL Code| Rep | Pos | #Counted | #Normal Notes
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CETIS Test Data Worksheet

Report Date: 28 Oct-14 15:51 (p 1 of 1)
Test Code: 14-4718-7348/141030dedv

Echinoid Embryo-Larval Development Test

Nautilus Environmental (CA)

Start Date: 30 Oct-14 Species: Dendraster excentricus Sample Code:  141030dedv
End Date: 03 Nov-14 Protocol: EPA/600/R-95/136 (1995) Sample Source: Reference Toxicant
Sample Date: 30 Oct-14 Material: Copper chloride Sample Station: Copper Chloride
C-ug/L Code| Rep | Pos | # Counted | # Normal Notes
0 LC 1 17
0 LC 2 30
0 LC 3 13
0 LC 4 20
0 LC 5 26
2.5 1 16
2.5 2 18
2.5 3 23
2.5 4 15
2.5 5 33
5 1 6
5 2 14
5 3 11
5 4 8
5 5
10 1 29
10 2 34
10 3 31
10 4 35
10 5 32
20 1 1
20 2 | 28
20 3 19
20 4 3
20 5
40 1 25
40 2 10
40 3 4
40 4 27
40 5 22
80 1 12
80 2 5
80 3 21
80 4 2
80 5 24
@/w}icw
000-089-170-2 CETIS™ v1.8.4.23 Analyst, N U2 QA:M\Q[ (s



Marine Chronic Bioassay

Client: Internal

Test Species:

Water Quality Measurements

D. excentricus

Sample ID: CuCl, Start Date/Time: 10/39/2014 (= 2 =
Test No.: 141030dedv End Date/Time: 1173 ggm P7 2
(T
izt
Concentration Salinity Lﬁ Dissolved Oxygen
(_pmg/k_ ) )
Lab Control 325 25|59 SH e o is
2.5 23 5| B3 | FDelrr * f 4 elise |1Go |10 g7 |80 [79 |74 / o2[Tax
5 23.q 336|257 |23 ¥ / 4G |V Se |9 |iso 57 |90 <0 |74 / g0l 19.0/
10 Belrl |35 1% ¥ / YA RESS T IR gL % |goTA ,/ . co| o0
20 22 (|23 L2020 % f e | 185 |10 [iwA g7 |3 2|T9|7-4 / Q.of|For
40 335(355 [ o[ | Pea [ 1kg e A g7 |32 |g0 79|/ |[88]ceelg
80 324|235 |35 . M o w7 [\ST4T e o g7 |8 | Q.04 . oy | Boe
0 24 48 72 96 High conc. made (ng/L): 80
Technician Initials: WQ Readings:| “A | Af- W A NfA Vol. Cu stock added (mL): S
Dilutions made by:| A< ‘ :' ‘ Final Volume (mL): SO
Cu stock concentration (pg/L): FOST
Comments: 0 hrs:
24 hrs:
48 hrs:
72 hrs:
, =T '
QC Check:  Ac_ 55?{’4“ 'y Final Review: ¥s %/7/(§

Nautilus Environmental. 4340 Vandever Avenue. San Diego, CA 92120.

t



Marine Chronic Bioassay Echinoderm Larval Development Worksheet

Client: l‘}f’}io% s }/xﬁ“&/ Start Date/Time: 10/30/2014 |/ 120
Sample ID: CinClp End Date/Timie’ 4+3/2014 4 /11 |7 2
Test No.: I\o=20Ads AT Species: D. excentricus

Animal Source: Mission Bay
Tech initials: A»f Date Collected: __| &[5y [ (L]
Injection Time: e A L

. ﬁ 7 i*"/“ Zf . 6
Sperm Absorbance at 400 nm: v (target range of 0.8 - 1.0 for density of 4x10° sperm/ml)

- - o O
Eggs Counted: x4 Mean: [ X 50 = E b ’ eggs/ml
(4 1o
1 @ (target counts of 28 eggs per vertical pass on Sedgwick-Rafter
—— slide for a final density of 1000 eggs/ml)
7
L
N f P &
Initial density: w 5 f) eggs/ml = |.0 5 dilution factor egg stock 3 4 G mi
Final density: 1000 eggs/ml - 1.0_ part egg stock seawater =" ml|

parts seawater

Prepare the egg stock according to the calculated dilution factor. For example, if the dilution factor is 2.25, use 100 ml of existing stock (1
part) and 125 ml of dilution water (1.25 parts).

Volume of Sperm stock needed to fertilize eggs:

Egg Stock (mL) = oo
Sperm Stock (uL) = o
Egg/Sperm Ratio = I
Fertilization Time: 1595
Embryo Stock Fertilization Checks: No. No.
Time Fert. Unfert. %
10 minutes (1st fert.) [es A5 2~ S Y
20 minutes (2nd fert. If needed)
Test Initiation Time: (20 Embryo Stock Added:  0.25 m
Test Termination:
No. No. %
Normal Abnormal Normal
72-hour QC check® 77 ) <7
End of test QC check
Comments: ? If the embryo development does not meet the mean test acceptability criterion of 80% normally

developed, continue the test up to 96-hrs (ASTM 1999).

QC Check: f\.(/ 5//7/ f{ﬁ/ Final Review: __ %2 %\7)‘{)

7

Nautilus Environmental. 4340 Vandever Avenue. San Diego, CA 92120.




CETIS Summary Report Report Date: 05 Aug-15 17:33 (p 1 of 1)

Test Code: 150722dedv | 13-7165-0540
Echinoid Embryo-Larval Development Test Nautilus Environmental (CA)
Batch ID: 07-5278-8592 Test Type: Development Analyst:
Start Date: 22 Jul-15 15:10 Protocol: EPA/600/R-95/136 (1995) Diluent: Natural Seawater
Ending Date: 25 Jul-15 15:40 Species: Dendraster excentricus Brine: Not Applicable
Duration: 73h Source: Mission Bay Age:
Sample ID: 11-6268-5099 Code: 150722dedv Client: Internal
Sample Date: 22 Jul-15 Material: ~ Copper chloride Project:
Receive Date: 25 Jul-15 Source: Reference Toxicant
Sample Age: 15h Station: Copper Chioride
Comparison Summary
Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method
04-0931-8852 Development Rate 10 20 14.14 10.2% Dunnett Multiple Comparison Test
Point Estimate Summary
Analysis ID Endpoint Level ug/L 95% LCL 95% UCL TU Method
17-1529-7817 Development Rate EC50 14.59 14.4 14.78 Spearman-Karber
Test Acceptability
Analysis ID Endpoint Attribute Test Stat TAC Limits Overlap Decision
04-0931-8852 Development Rate Control Resp 0.92 0.8 -NL Yes Passes Acceptability Criteria
17-1529-7817 Development Rate Control Resp 0.92 0.8-NL Yes Passes Acceptability Criteria
04-0931-8852 Development Rate PMSD 0.1019 NL -0.25 No Passes Acceptability Criteria
Development Rate Summary
C-ug/L Control Type  Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% %Effect
0 Lab Control 5 0.92 0.846 0.994 0.83 0.99 0.02665 0.05958 6.48% 0.0%
25 5 0.93 0.853 1 0.84 0.98 0.02775 0.06205 6.57% -1.08%
5 5 0.908 0.7881 1 0.74 0.98 0.04317 0.09654 10.63% 1.3%
10 5 0.97 0.9524 0.9876 0.95 0.98 0.006325 0.01414  1.46% -5.44%
20 5 0.042 0.001384 0.08262 0 0.09 0.01463 0.03271 77.88%  95.43%
40 5 0 0 0 0 0 0 0 100.0%
80 5 0 0 0 0 0 0 0 100.0%
Development Rate Detail
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Lab Control 0.94 0.94 0.9 0.83 0.99
2.5 0.97 0.84 0.98 0.89 0.97
5 0.98 0.92 0.74 0.96 0.94
10 0.98 0.95 0.96 0.98 0.98
20 0.04 0.05 0 0.09 0.03
40 0 0 0 0 0
80 0 0 0 0 0

» a7,
000-089-170-2 CETIS™ v1.8.7.20 anayst AC an 7 U716




CETIS Ana|ytica| Report Report Date: 05 Aug-1517:33 (p 1 of 2)
Test Code: 150722dedyv | 13-7165-0540
Echinoid Embryo-Larval Development Test Nautilus Environmental (CA)
Analysis ID:  04-0931-8852 Endpoint: Development Rate CETIS Version: CETISv1.8.7
Analyzed: 05 Aug-15 17:27 Analysis: Parametric-Control vs Treatments Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA C>T NA NA 10.2% 10 20 14.14
Dunnett Multiple Comparison Test
Control vs C-pg/L Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)
Lab Control 2.5 -0.2915  2.305 0.162 8 0.8808 CDF Non-Significant Effect
5 0.2017 2.305 0.162 8 0.7283 CDF Non-Significant Effect
10 -1.396 2.305 0.162 8 0.9918 CDF Non-Significant Effect
20* 15.85 2.305 0.162 8 <0.0001 CDF Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 5.211512 1.302878 4 106 <0.0001 Significant Effect
Error 0.2457891 0.01228945 20
Total 5.457301 24
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Bartlett Equality of Variance 5.39 13.28 0.2496 Equal Variances
Distribution Shapiro-Wilk W Normality 0.9527 0.8877 0.2881 Normal Distribution
Development Rate Summary
C-pg/L Control Type  Count Mean 95% LCL 95% UCL Median  Min Max Std Err CV% %Effect
0 Lab Control 5 0.92 0.846 0.994 0.94 0.83 0.99 0.02665 6.48% 0.0%
2.5 5 0.93 0.853 1 0.97 0.84 0.98 0.02775 6.67% -1.09%
5 5 0.908 0.7881 1 0.94 0.74 0.98 0.04317 10.63% 1.3%
10 5 0.97 0.9524 0.9876 0.98 0.95 0.98 0.006325 1.46% -5.44%
20 5 0.042 0.001384 0.08262 0.04 0 0.09 0.01463 77.88% 95.43%
Anguiar (Corrected) Transformed Summary
C-ug/L Control Type  Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
0 Lab Control 5 1.302 1.155 1.45 1.323 1.146 1.471 0.05317 9.13% 0.0%
25 5 1.323 1.175 1.471 1.397 1.159 1.429 0.0534 9.03% -1.57%
5 5 1.288 1.101 1.476 1.323 1.036 1.429 0.0676 11.73% 1.09%
10 5 1.4 1.35 1.45 1.429 1.345 1.429 0.01794  2.86% -7.51%
20 5 0.1911 0.07601  0.3063 0.2014 0.05002  0.3047 0.04146  48.51% 85.32%
Development Rate Detail
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Lab Control 0.94 0.94 0.9 0.83 0.99
2.5 0.97 0.84 0.98 0.89 0.97
5 0.98 0.92 0.74 0.96 0.94
10 0.98 0.95 0.96 0.98 0.98
20 0.04 0.05 0 0.09 0.03
Angular (Corrected) Transformed Detail
C-pg/L Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep §
0 Lab Control 1.323 1.323 1.249 1.146 1.471
2.5 1.397 1.159 1.429 1.233 1.397
5 1.429 1.284 1.036 1.369 1.323
10 1.429 1.345 1.369 1.429 1.429
20 0.2014 0.2255 0.05002  0.3047 0.1741
000-089-170-2 CETIS™ v1.8.7.20 Analyst: /%C QA: 14 75/17/L(




CETIS Analytical Report Report Date: 05 Aug-15 17:33 (p 2 of 2)

Test Code: 150722dedv | 13-7165-0540
Echinoid Embryo-Larval Development Test Nautilus Environmental (CA)
Analysis ID:  04-0931-8852 Endpoint: Development Rate CETIS Version: CETISv1.8.7
Analyzed: 05 Aug-15 17:27 Analysis: Parametric-Control vs Treatments Official Results: Yes
Graphics
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CETIS Ana|ytica| Report Report Date: 05 Aug-1517:33 (p 1 of 1)
Test Code: 150722dedv | 13-7165-0540
Echinoid Embryo-Larval Development Test Nautilus Environmental (CA)
Analysis ID:  17-1529-7817 Endpoint: Development Rate CETIS Version: CETISv1.8.7
Analyzed: 05 Aug-15 17:32 Analysis: Untrimmed Spearman-Kérber Official Results: Yes
Spearman-Kéarber Estimates
Threshold Option Threshold  Trim Mu Sigma EC50 95% LCL 95% UCL
Control Threshold 0.08 0.00% 1.164 0.002793 14.59 14.4 14.78
Development Rate Summary Calculated Variate(A/B)
C-pg/L Control Type Count Mean Min Max Std Err Std Dev CV% %Effect A B
0 Lab Control 5 0.92 0.83 0.99 0.02665 0.05958 6.48% 0.0% 460 500
2.5 5 0.93 0.84 0.98 0.02775 0.06205 6.67% -1.09% 465 500
5 5 0.908 0.74 0.98 0.04317  0.09654 10.63% 1.3% 454 500
10 5 0.97 0.95 0.98 0.006325 0.01414  1.46% -5.44% 485 500
20 5 0.042 0 0.09 0.01463 0.03271 77.88%  95.43% 21 500
40 5 0 0 0 0 0 100.0% O 500
80 5 0 0 0 0 0 100.0% O 500
Development Rate Detail
C-pgl/L Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Lab Control 0.94 0.94 0.9 0.83 0.99
2.5 0.97 0.84 0.98 0.89 0.97
5 0.98 0.92 0.74 0.96 0.94
10 0.98 0.95 0.96 0.98 0.98
20 0.04 0.05 0 0.09 0.03
40 0 0 0 0 0
80 0 0 0 0 0
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CETIS QC Plot

Report Date: 07 Aug-15 16:32 (1 of 1)

Echinoid Embryo-Larval Development Test

Nautilus Environmental (CA)

Test Type: Development

Protocol: EPA/600/R-95/136 (1995)

Organism: Dendraster excentricus (Sand Dollar) Material: Copper chloride
Source: Reference Toxicant-REF

Endpoint:

Development Rate

Echinoid Embryo-Larval Development Test

45+
40€\\
35—:\ +3s
3 30—; +2s
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17} _\ -2s
5
] -3s
" 5 5 i’
& 0 0 o
Mean: 18.51 Count: 3 -2s Warning Limit: 7.656 -3s Action Limit: 2.229
Sigma: 5.427 CV: 29.30% +2s Warning Limit: 29.36 +3s Action Limit: 34.79
Quality Control Data
Point Year Month Day Time QC Data Delta Sigma Warning Action TestID Analysis 1D
1 2014 Oct 28 12:35 24.51 6.001 1.106 19-0774-1141  02-3565-1966
2 29 15:45 17.07 -1.437 -0.2648 05-2123-6408 20-1447-5780
3 30 16:20 13.95 -4.564 -0.841 14-4718-7348  06-3337-3291
4 2015 Jul 22 15110 14.58 -3.919 -0.7222 13-7165-0540 17-1529-7817

000-089-170-2
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CETIS Test Data Worksheet Report Date: 21 Jul-15 10:55 (p 1 of 1)
Test Code: 13-7165-0540/150722dedv
Echinoid Embryo-Larval Development Test Nautilus Environmental (CA)
Start Date: 22 Jul-15 Species: Dendraster excentricus Sample Code:  150722dedv
End Date: 25 Jul-15 Protocol: EPA/600/R-95/136 (1995) Sample Source: Reference Toxicant

000-089-170-2

Sample Date: 22 Jul-15 Material: Copper chloride Sample Station: Copper Chloride
C-pg/L Code| Rep | Pos | # Counted #hi?rmal Notes
o Jrel i o | YR AL 7)Elic
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CETIS Test Data Worksheet Report Date: 21 Jul-15 10:55 (p 1 of 1)
Test Code: 13-7165-0540/150722dedv
Echinoid Embryo-Larval Development Test Nautilus Environmental (CA)
Start Date: 22 Jul-15 Species: Dendraster excentricus Sample Code:  150722dedv
End Date: 25 Jul-15 Protocol: EPA/600/R-95/136 (1995) Sample Source: Reference Toxicant
Sample Date: 22 Jul-15 Material: Copper chloride Sample Station: Copper Chloride
C-pg/L Code| Rep | Pos | # Counted | # Normal Notes
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18 | OO LY
v )00 | ©
210G | %3 e
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Marine Chronic Bioassay Water Quality Measurements

Client: Internal Test Species: D. excentricus

Sample ID: CuCl, Start Date/Time: 7/22/2015 1S o
Test No.: 150722dedv End Date/Time: 7/25/2015 \S\J\O
Concentration Salinity Temperature Dissolved Oxygen pH
(_wot ) | (Ppt) (*C) (mg/L) (PH units)

Lab Control  |23% |4 | 3|23 1yg Ut |47 | 155

Y9080 |79 32|09 e (w05 f03
25 324 |55 | 529224 Uy [ wmd (IS5 0 %8 (4 |30 FY | ¥F [gexr [9.0l| ¥95
5 2323 B 336|225 My imwa [MH g | 8y gy (%o | Y| doY e [B06 | YOS
10 235 |5 |Bhe 325 Us | s 113 .9 }?QZ\/‘ g | %V | %Y }'Q%g-"ﬂ %.06 105
20 BS [5e 36125 |44 |me M 15457 &2 |30 |82 | ¥ & 87 207 3o
40 234 |34 |52 9. 1gyy [meg (WA s ] R ey [ 80 [ Y [§ug | et |B o7 Fou
80 IR ol B IEEAC TV A I I E T E 1 R I=s N I e IS5 S I N - S (N SV T ) P A f RN
0 24 48 72 High conc. made (ug/L): 80
Technician Initials: WQ Readings:| AD €4 O | Vol. Cu stock added (mL):| .S
Dilutions made by:| AC Final Volume (mL): SLO
Cu stock concentration (ug/L):| & &SU
Comments: 0 hrs:
24 hrs:
48 hrs:
72 hrs:
QC Check:  A( XT@)}S\ Final Review: = 3/7/1%

Nautilus Environmental. 4340 Vandever Avenue. San Diego, CA 92120.



Marine Chronic Bioassay

Ciient:
Sample ID:
Test No.:

Tech initials:
Injection Time:

Sperm Absorbance at 400 nm:

Eggs Counted:

Initial density:
Final density:

Echinoderm Larval Development Worksheet

Inderng 0 Start Date/Time: 77 | 2o L7 |\ D
e End Date/Time: 1|2 [15/ 1SUYO

Species: D. excentricus
Date Collected: 7[11] 1%

185722 @lavi we g glahs

d’eé.\/

AL
R e
[ O (target range of 0.8 - 1.0 for density of 4x10° sperm/ml)
' oo/ Iy &
{ b Mean: ( [ é X 50 = ( / 0 eggs/mi
277
7 O (target counts of 20 eggs per vertical pass on Sedgwick-Rafter
— slide for a final density of 1000 eggs/ml)
te
[
Gt Lee
f (60 eggs/mi G 1% dilution factor eggstock U0 ml
1000 eggs/ml seawater — mi

Prepare the egg stock according to the calculated dilution factor. For example, if the dilution factor is 2.25, use 100 ml of existing stock
(1 part) and 125 ml of dilution water (11.25 parts).

Add 100 pL sperm stock per 100mL of egg stock. For example, if you have 60mL of egg stock, add 60pL sperm stock.

Embryo Stock Fertilization Checks (Initiate test only when fertilization is >90%)-

No. No.
Time Eert Upfert. %
10 minutes (st fert.) (902 uil 5 7
20 minutes (2nd fert. If needed) i — - -
—
Fertilization Time: l )t )L
L5 1w
Test Initiation Time: \ Embryo Stock Added:  0.25 ml
Test Termination:
No. No. %
Normal Abnormal Normal
72-hour QC check® {LOR Q oW

End of test QC check

Comments:

QC Check:

? If the embryo development does not meet the mean test acceptability criterion of 80% normally
developed, continue the test to 96-hrs (ASTM 1999).

R(f g)‘ ﬁ)\ )»:;') Final Review: (é‘\’/ ‘ﬁ/?// 6/

!

Nautilus Environmental. 4340 Vandever Avenue. San Diego, CA 92120.
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CETIS Summary Report

Report Date: 10 Nov-14 10:32 (p 1 of 1)

Comparison Summary

Test Code: 141030sprt | 00-9558-0596
Echinoid Sperm Cell Fertilization Test 15C Nautilus Environmental (CA)
Batch ID: 13-0452-0527 Test Type: Fettilization Analyst:
Start Date: 30 Oct-14 15:05 Protocol: EPA/600/R-95/136 (1995) Diluent:  Natural Seawater
Ending Date: 30 Oct-14 15:45 Species:  Strongylocentrotus purpuratus Brine: Not Applicable
Duration: 40m Source: Pt. Loma Age:
Sample ID: 01-9546-4967 Code: 141030sprt Client: Internal
Sample Date: 30 Oct-14 Material:  Copper chloride Project:
Receive Date: 30 Oct-14 Source: Reference Toxicant
Sample Age: 15h Station: Copper Chloride

Analysis ID Endpoint NOEL LOEL TOEL PMSD TU Method

01-4265-2489 Fertilization Rate <10 10 NA 10.0% Dunnett Multiple Comparison Test

Point Estimate Summary

Analysis ID  Endpoint Level ug/L 95% LCL 95% UCL TU Method

15-2024-8469 Fertilization Rate EC50 19.02 17.82 20.3 Trimmed Spearman-Kérber

Test Acceptability

Analysis ID Endpoint Attribute Test Stat TAC Limits Overlap Decision

01-4265-2489 Fertilization Rate Control Resp 0.858 0.7 -NL Yes Passes Acceptability Criteria
15-2024-8469 Fertilization Rate Control Resp 0.858 0.7 -NL Yes Passes Acceptability Criteria
01-4265-2489 Fertilization Rate PMSD 0.1004 NL - 0.25 No Passes Acceptability Criteria
Fertilization Rate Summary

C-ug/l. Control Type  Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% %Effect
0 Lab Control 5 0.858 0.8387 0.8773 0.8 0.92 0.02311  0.05167 6.02% 0.0%
10 5 0.636 0.6055 0.6665 0.57 0.73 0.03655 0.08173 12.85%  25.87%
20 5 0.446 0.4238 0.4682 0.35 0.5 0.02657 0.05941 13.32%  48.02%
40 5 0.06 0.04706 0.07294 0 0.09 0.01549  0.03464 57.74%  93.01%
80 5 0 0 0 0 0 0 0 100.0%
160 5 0 0 0 0 0 0 0 100.0%
Fertilization Rate Detail

C-ug/L Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep 5

0 Lab Control 0.81 0.92 0.87 0.89 0.8

10 0.73 0.59 0.72 0.57 0.57

20 0.35 0.5 0.48 0.47 0.43

40 0.09 0.07 0 0.07 0.07

80 0 0 0 0 0

160 0 0 0 0 0

000-089-170-2

CETIS™ v1.8.4.23
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CETIS Analytical Report

Report Date: 10 Nov-14 10:32 (p 1 of 1)

Test Code: 141030sprt | 00-9558-0596
Echinoid Sperm Cell Fertilization Test 15C Nautilus Environmental (CA)
Analysis ID:  01-4265-2489 Endpoint: Fertilization Rate CETIS Version: CETISv1.8.4
Analyzed: 10 Nov-14 10:32 Analysis: Parametric-Control vs Treatments Official Results: Yes
Data Transform Zeta Alt Hyp  Trials Seed NOEL LOEL TOEL TU PMSD
Angular (Corrected) NA C>T NA NA <10 10 NA 10.0%
Dunnett Multiple Comparison Test
Control vs C-ug/L Test Stat Critical MSD DF P-Value P-Type Decision{a:5%)
Lab Control 10* 5.058 2227 0.116 8 0.0002 CDF Significant Effect
20" 8.774 2227 0.116 8 <0.0001 CDF Significant Effect
40* 18.33 2227 0.116 8 <0.0001 CDF Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision{a:5%)
Between 2.455379 0.8184596 3 120 <0.0001  Significant Effect
Error 0.1091171 0.006819817 16
Total 2.564496 19
Distributional Tests
Attribute Test Test Stat Critical  P-Value Decision(a:1%)
Variances Bartlett Equality of Variance 1.059 11.34 0.7869 Equal Variances
Distribution Shapiro-Wilk W Normality 0.9249 0.866 0.1230 Normal Distribution
Fertilization Rate Summary
C-pg/L Control Type  Count Mean 95% LCL 95% UCL Median Min Max StdErr CV% %Effect
0 Lab Control 5 0.858 0.7938 0.9222 0.87 0.8 0.92 0.02311  6.02% 0.0%
10 5 0.636 0.5345 0.7375 0.59 0.57 0.73 0.03655 12.85% 25.87%
20 5 0.446 0.3722 0.5198 0.47 0.35 0.5 0.02657 13.32% 48.02%
40 5 0.06 0.01699  0.103 0.07 0 0.09 0.01549 57.74% 93.01%
80 5 0 0 0 0 0 0 0 100.0%
160 5 0 0 0 0 0 0 0 100.0%
Angular (Corrected) Transformed Summary
C-ug/L Control Type  Count Mean 95% LCL 95% UCL Median Min Max StdErr CV% %Effect
0 Lab Control 5 1.189 1.096 1.282 1.202 1.107 1.284 0.03362 6.32% 0.0%
10 5 0.9249 0.818 1.032 0.8759 0.8556 1.024 0.03853 9.32% 22.22%
20 5 0.7309 0.6559 0.8058 0.7554 0.6331 0.7854 0.027 8.26% 38.54%
40 5 0.2316 0.104 0.3592 0.2678 0.05002 0.3047 0.04595 44.37% 80.52%
80 5 0.05002  0.05001 0.05003 0.05002 0.05002 0.05002 0 0.0% 95.79%
160 5 0.05002  0.05001 0.05003 0.05002 0.05002 0.05002 0 0.0% 95.79%
Graphics
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CETIS Analytical Report

Report Date:

10 Nov-14 10:32 (p 1 of 1)

Test Code: 141030sprt | 00-9558-0596

Echinoid Sperm Cell Fertilization Test 15C Nautilus Environmental (CA)
Analysis ID:  15-2024-8469 Endpoint: Fertilization Rate CETIS Version: CETISv1.8.4
Analyzed: 10 Nov-14 10:32 Analysis: Trimmed Spearman-Kérber Official Results: Yes
Trimmed Spearman-Karber Estimates
Threshold Option Threshold  Trim Mu Sigma EC50 95% LCL 95% UCL
Control Threshold 0.142 25.87%  1.279 0.01415 19.02 17.82 20.3
Fertilization Rate Summary B Calculated Variate(A/B) i
C-pg/L Control Type Count Mean Min Max Std Err Std Dev CV% %Effect A B
0 Lab Control 5 0.858 0.8 0.92 0.02311  0.05167 6.02% 0.0% 429 500
10 5 0.636 0.57 0.73 0.03655 0.08173 12.85% 25.87% 317 500
20 5 0.446 0.35 0.5 0.02657 0.05941 13.32%  48.02% 223 500
40 5 0.06 0 0.09 0.01549  0.03464 57.74% 93.01% 30 500
80 ’ 5 0 0 0 0 0 100.0% 0 500
160 5 0 0 0 0 0 1000% O 500
Graphics
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CETIS QC Plot Report Date: 10 Nov-14 10:33 (1 of 1)
Echinoid Sperm Cell Fertilization Test 15C Nautilus Environmental (CA)
Test Type: Fertilization Organism: Strongylocentrotus purpuratus (Purpl  Material: Copper chioride
Protocol: EPA/600/R-95/136 (1995) Endpoint: Fertilization Rate Source: Reference Toxicant-REF
Echinoid Sperm Cell Fertilization Test 15C
50 +3s
+2s
2
5
=
Y A Mean
o J
;& ]
<
2 1
5 o
] 7 -25
o ]
107
3 -3s
EEE R EEE T 5 % % Py
222 2 3 3 3 B OFOE P OBP S OR O:ROGOEOEOEOEG
8 8 8 5 2 &8 3 2 5 3§ =2 8 & g 2 ¢ 29 ¢ 88
o o o ~— — o~ o o — [} o o ~— ™
Mean: 40.82 Count: 20 -2s Warning Limit: 16.32 -3s Action Limit: 4.07
Sigma: 12.25 cv: 30.00% +2s Warning Limit: 65.32 +3s Action Limit: 77.57
Quality Control Data
Point Year Month Day QC Data Delta Sigma Warning Action TestID Analysis ID o
1 2014 Jul 1 5245 11.63 0.9492 03-1633-9040 04-6714-9615
2 3 6526 24.44 1.995 16-7036-5031 17-9179-4003
3 9 4265 1.832 0.1496 16-1504-3840 07-5767-6661
4 11 4617 5.351 0.4368 10-5811-3549 06-0498-7042
5 15 37.29 -3.529 -0.2881 13-2908-2037 08-6489-1251
6 22 219 -18.92 -1.545 12-6705-4933 01-8116-2108
7 Aug 1 3818 -2.641 -0.2156 14-6400-5139 20-5348-7458
8 5 51.86 11.04 0.9013 13-0687-0962 02-1578-6969
9 7 5256 11.74 0.958 00-5563-1682 00-5377-5202
10 12 19.39 -21.43 -1.749 14-9442-2864 (07-1676-7162
11 18 64.39 23.57 1.924 16-6489-0031 15-5233-2184
12 22 4.1 0.2913 0.02378 02-4638-6440 00-1755-8985
13 25 39.27 -1.554 -0.1269 17-8206-5737 15-9942-8515
14 Sep 3 30.64 -10.18 -0.831 15-0487-5875 08-0190-3799
15 9 33.59 -7.226 -0.5899 20-3803-1763 15-4983-2355
16 16 37.75 -3.069 -0.2505 01-5049-2617 15-5471-0022
17 23 3324 -7.576 -0.6184 02-0667-4002 20-3091-9441
18 Oct 7 3297 -7.845 -0.6404 14-5637-2531 13-7332-7338
19 9 29.68 -11.14 -0.9091 13-5792-5239 01-7979-4948
20 13 4596 5.136 0.4193 11-7429-5626 04-4094-9558
21 30 19.02 -21.8 -1.78 00-9558-0596 15-2024-8469
-2 v/
000-089-180-4 CETIS™ v1.8.4.23 Analyst O aa Ac il a} )L/




CETIS Test Data Worksheet

Report Date:
Test Code:

28 Oct-14 15:59 (p 1 of 1)
00-9558-0596/141030sprt

Echinoid Sperm Cell Fertilization Test 15C

Nautilus Environmental (CA)

Start Date: 30 Oct-14 Species: Strongylocentrotus purpuratus Sample Code:  141030sprt
End Date: 30 Oct-14 Protocol: EPA/600/R-95/136 (1995) Sample Source: Reference Toxicant
Sample Date: 30 Oct-14 Material: Copper chloride Sample Station: Copper Chloride
C-pglL Code| Rep | Pos | # Counted # Fertilized Notes
1 \00 Vel 10/31/i¢ i
2 | \op 4%
* 1 \ao Jel
“ 1100 o _
> \og al ]
¢ | 100 4
7| \oD %) ]
8 Voo | 92
° Voo | B9
ol N | 5F [ QC 5, eesn|bli _
i "] oo | & ' ' |
i 2| \oo | 4%
vl Yo | o
“] \og | & |
vl 0o | 35
16 \@0 &
7 \oo | 43
®l ol ¥
] \00| ¥#3 |
20 \OO %_:{, B
21 \()C)
22 \@U 172
2 00 | & !
2\ | &
= \Oo| n
26 \0@ 59
7| | B¥
i 2| 00 6FRED .
% 00 £635. 9
i »] ol 50 v
000-089-170-2 CETIS™ v1.8.4.23 Anayst. &2, QA:ﬁ“ﬂ |




CETIS Test Data Worksheet Report Date: 28 Oct-14 15:59 (p 1 of 1)

Test Code: 00-9558-0596/141030sprt
Echinoid Sperm Cell Fertilization Test 15C Nautilus Environmental (CA)
Start Date: 30 Oct-14 Species: Strongylocentrotus purpuratus Sample Code:  141030sprt
End Date: 30 Oct-14 Protocol: EPA/600/R-95/136 (1995) Sample Source: Reference Toxicant
Sample Date: 30 Oct-14 Material: Copper chloride Sample Station: Copper Chloride
C-pgit Code| Rep | Pos | # Counted # Fertilized Notes N
0 cl| 117 ]
B 0 el 28| 0o | | o
0 LC 3 20
0 LC 4 9
0 IC| 5 | 28 |
- 10 1 | 19 ]
10 2 26
10 3 22
10 4 27
10 5 (10 (on | 7%
20 1 15
20 2 30
20 3 2 (0 Lz 13
20 4 12
20 5 17
40 1 29
40 2 25
40 3 241 10 ‘
40 4 5 ¢ L'i
40 5 18
80 1 1
80 2 4
80 3 |1 L6 O -
80 4 21
80 5 14
160 1 16
160 2 6
160 3|3 | oy O
160 4 13
160 5 23

e ’ ‘
000-089-170-2 CETIS™ v1.8.4.23 Analyst: \ f/l)‘\ QA LB !’(l Y



Marine Chronic Bioassay Water Quality Measurements

Client : Internal Test Species: S. purpuratus
Sample ID: CuCl, Start Date/Time: 10/30/2014 25 (505
Test No: 141030sprt End Date/Time: 10/30/2014 } C-h2++5 15 45
Dilutions made by: é/)f C

High conc. made (pg/L): 160

Vol. Cu stock added (mL):| 9. §
Final Volume (mL):| G000
Cu stock concentration (pg/L):! 1050 Analyst: .9/

Initial Readings

ngl Unie): B
Lab Control % .4 ¢ 00 %70 Y,y
10 % ¢ §.00 53,5 |14

S LY A ]
o |97 gos |95 g
w 167 |sor 14 1y
w Q.7 b0y | %2 |47

Comments:

QC Check: <o

Nautilus Environmental. 4340 Vandever Avenue. San Diego, CA 92120.

IOI )"i Final Review: /7Aé/ “‘ '6')%

T




Marine Chronic Bioassay Echinoderm Sperm-Cell Fertilization Worksheet

Client: nde el Start Date/Time: 10302014 i TIPS 190
Sample ID; Co N2 End Date/Time: 10/30/2014 / A<TS5'e55 ‘5‘“{5
Test No.: 1t 10 B0 vt Species: S. purpuratus
' [y . e

i Animal Source: Point Loma
Tech initials: > /AL Date Collected: 0[] [«

P [
Injection Time: M3 ‘
Sperm Absorbance at 400 nm: [} : [5 Z 3 (target range of 0.8 - 1.0 for density of 4x10° sperm/ml)

- e L Z
Eggs Counted: C‘_‘fj Mean:_ |, 5 l X5 = ) ' 0 eggs/ml
(ﬁ Y (target counts of 80 eggs per vertical pass on Sedgwick-Rafter
_— slide for a final density of 4000 eggs/ml)

L’_‘“:Z

Ml & .
Iy k e § 2.0 \é/% 77 4
Initial density: 5[7() eggs/mi = —é“é,} d(i%ution factor i egg stock * (UQ mi No AUt
Final density: 4000 eggs/mi - 1.0 part egg stock seawater e ml '

Vg vk

10-1F | parts seawater

Q10 v ulT{ Y
Prepare the embryo stock according to the calculated dilution factor. For example, if the dilution factor is 2.25, use 100 ml of existing
stock (1 part) and 125 ml of dilution water (1.25 parts).

Sperm:Egg Ratio

Rangefinder Test; 2000:1 1600:1 1200:1 800:1 400:1 200:1 100:1 50:1

ml Sperm Stock 50 40 30 20 10 5.0 2.5 1.25

ml Seawater 0.0 10 20 30 40 45 475 48.75
Time Rangefinder Ratio: Fert. Unfert.

Sperm Added (100 ply:  (1Up N il 13 7

Eggs Added (0.5 ml): (44 190 q1 q

Test Ended: 5oy (50 91 §

NOTE: Choose a sperm-to-egg ratio that results in fertilization between 80 and 90 percent. If more than one concentration is within
this range, choose the ratio closest to 90 percent unless professional judgment dictates consideration of other factors (e.g., organism
health, stage of reproductive season, site conditions).

Definitive Test Sperm:Egg Ratio Used: ‘ g () l\ [
Time Fert. Unfert.

Sperm Added (100 ujpZTY0T 5o QC1 10 L{)
Eggs Added (0.5 ml), ~—tFE5 1 53<” Qc2 7Y 4
Test Ended: A5 ISYs Egg Control 1 16) [06

Egg Control 2 O 1Y
Comments:
QC Check: \[/@ (1 ’ID [ A Final Review: AC HJIX! }L(

I

Nautilus Environmental. 4340 Vandever Avenue. San Diego, CA 92120.



CETIS Summary Report

Report Date:

05 Aug-15 10:59 (p 1 of 1)

Test Code: 150722sprt | 00-0842-3841
Echinoid Sperm Cell Fertilization Test 15C Nautilus Environmental (CA)
Batch ID: 07-0709-1109 Test Type: Fertilization Analyst:
Start Date: 22 Jul-15 16:17 Protocol: EPA/600/R-95/136 (1995) Diluent:  Natural Seawater
Ending Date: 22 Jul-15 16:57 Species:  Strongylocentrotus purpuratus Brine: Not Applicable
Duration; 40m Source: Pt. Loma Age:
Sample ID: 06-8412-4767 Code: 150722sprt Client: Internal
Sample Date: 22 Jul-15 Material: Copper chloride Project:
Receive Date: 22 Jul-15 Source: Reference Toxicant
Sample Age: 16h Station: Copper Chioride
Comparison Summary
Analysis ID Endpoint NOEL LOEL TOEL PMSD TU Method
21-1097-1868 Fertilization Rate <10 10 NA 4,04% Dunnett Multiple Comparison Test
Point Estimate Summary
Analysis ID  Endpoint Level ug/L 95% LCL 95% UCL TU Method
01-2722-3396 Fertilization Rate EC50 35.94 33.88 38.13 Trimmed Spearman-Karber
Test Acceptability
Analysis ID Endpoint Attribute Test Stat TAC Limits Overlap Decision
01-2722-3396 Fertilization Rate Control Resp 0.962 0.7 - NL Yes Passes Acceptability Criteria
21-1097-1868 Fertilization Rate Control Resp 0.962 0.7 - NL Yes Passes Acceptability Criteria
21-1097-1868 Fertilization Rate - PMSD 0.04035 NL-0.25 No Passes Acceptability Criteria
Fertilization Rate Summary
C-ug/L Control Type  Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% %Effect
0 Lab Control 5 0.962 0.9436 0.9804 0.94 0.98 0.006633 0.01483  1.54% 0.0%
10 5 0.814 0.7462 0.8818 0.74 0.87 0.02441 0.05459 6.71% 15.38%
20 5 0.75 0.6905 0.8095 0.7 0.8 0.02145 0.04796 6.39% 22.04%
40 5 0.492 0.3812 0.6028 0.39 0.61 0.03992 0.08927 18.15%  48.86%
80 5 0.008 0.002447 0.01355 O 0.01 0.002 0.004472 55.9% 99.17%
160 5 0 0 0 0 0 0 0 100.0%
Fertilization Rate Detail
C-pg/L Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Lab Control 0.94 0.97 0.96 0.98 0.96
10 0.74 0.82 0.86 0.87 0.78
20 0.8 0.79 0.76 0.7 0.7
40 0.39 0.61 0.54 0.42 0.5
80 0.01 0.01 0.01 0 0.01
160 0 0 0 0 0

000-089-170-2

CETIS™ v1.8.7.20
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CETIS Ana|ytica| Report Report Date: 05 Aug-15 10:59 (p 1 of 2)
Test Code: 160722sprt | 00-0842-3841
Echinoid Sperm Cell Fertilization Test 15C Nautilus Environmental (CA)
Analysis ID: 21-1097-1868 Endpoint: Fertilization Rate CETIS Version: CETISv1.8.7
Analyzed: 05 Aug-15 10:59 Analysis: Parametric-Control vs Treatments Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA C>T NA NA 4.04% <10 10 NA
Dunnett Multiple Comparison Test
Control vs C-pg/L Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)
Lab Control 10* 6.563 2.305 0.088 8 <0.0001 CDF Significant Effect
20* 8.653 2.305 0.088 8 <0.0001 CDF Significant Effect
40* 15.79 2.305 0.088 8 <0.0001 CDF Significant Effect
80* 33.86 2.305 0.088 8 <0.0001 CDF Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision{a:5%)
Between 4.859248 1.214812 4 336.2 <0.0001  Significant Effect
Error 0.07226564 0.003613282 20
Total 4.931514 24
Distributional Tests
Attribute Test Test Stat Critical  P-Value Decision(a:1%)
Variances Bartlett Equality of Variance 6.887 13.28 0.1420 Equal Variances
Distribution Shapiro-Wilk W Normality 0.9687 0.8877 0.6133 Normal Distribution
Fertilization Rate Summary
C-pg/L Control Type  Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
0 Lab Control 5 0.962 0.9436 0.9804 0.96 0.94 0.98 0.006633 1.54% 0.0%
10 5 0.814 0.7462 0.8818 0.82 0.74 0.87 0.02441 6.71% 15.38%
20 5 0.75 0.6905 0.8095 0.76 0.7 0.8 0.02145  6.39% 22.04%
40 5 0.492 0.3812 0.6028 0.5 0.39 0.61 0.03992 18.15% 48.86%
80 5 0.008 0.002447 0.01355 0.01 0 0.01 0.002 55.9% 99.17%
160 5 0 0 0 0 0 0 0 100.0%
Angular (Corrected) Transformed Summary
C-ug/L Control Type  Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
0 Lab Control 5 1.378 1.329 1.426 1.369 1.323 1.429 0.01743 2.83% 0.0%
10 5 1.128 1.041 1.215 1.133 1.036 1.202 0.03128 6.2% 18.11%
20 5 1.049 0.9799 1.117 1.059 0.9912 1.107 0.02476 5.28% 23.88%
40 5 0.7773 0.6657 0.889 0.7854 0.6745 0.8963 0.04021 11.57% 43.57%
80 5 0.09014 0.06229 0.118 0.1002 0.05002  0.1002 0.01003 24.88% 93.46%
160 5 0.05002 0.05001 0.05003 0.05002 0.05002 0.05002 O 0.0% 96.37%
000-089-180-4 CETIS™ v1.8.7.20 Analyst: k(zé QANCR. 2lils




CETIS Analytical Report

Report Date:
Test Code:

05 Aug-15 10:59 (p 2 of 2)
150722sprt | 00-0842-3841

Echinoid Sperm Cell Fertilization Test 15C

Nautilus Environmental (CA)

Analysis ID: 21-1097-1868
Analyzed: 05 Aug-15 10:59

Endpoint:
Analysis:

Fertilization Rate
Parametric-Control vs Treatments

CETIS Version:

Official Results:

CETiSv1.8.7
Yes

Graphics
1.0
09 -
1 B
e7 [

06

Fertilization Rate

05 ~
0a |
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0.2 —

01 [~

Reject Nul
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0,0 F 1 1 I
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160

Rankits
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CETIS Ana|ytica| Report Report Date: 05 Aug-1510:59 (p 1 of 1)
Test Code: 150722sprt | 00-0842-3841

Echinoid Sperm Cell Fertilization Test 15C Nautilus Environmental (CA)
Analysis ID:  01-2722-3396 Endpoint: Fertilization Rate CETIS Version: CETISv1.8.7
Analyzed: 05 Aug-15 10:59 Analysis: Trimmed Spearman-Kéarber Official Results: Yes
Trimmed Spearman-Karber Estimates
Threshold Option Threshold  Trim Mu Sigma EC50 95% LCL 95% UCL
Control Threshold 0.038 15.38%  1.556 0.01281 35.94 33.88 38.13
Fertilization Rate Summary ’ Calculated Variate(A/B)
C-ugl/L Control Type Count Mean Min Max Std Err Std Dev CV% %Effect A B
0 Lab Control 5 0.962 0.94 0.98 0.006633 0.01483 1.54% 0.0% 481 500
10 5 0.814 0.74 0.87 0.02441  0.05459 6.71% 15.38% 407 500
20 5 0.75 0.7 0.8 0.02145 0.04796 6.39% 22.04% 375 500
40 5 0.492 0.39 0.61 0.03992 0.08927 18.15%  48.86% 246 500
80 5 0.008 0 0.01 0.002 0.004472 55.9% 99.17% 4 500
160 5 0 0 0 0 0 1000% O 500
Graphics
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CETIS QC Plot

05 Aug-15 10:59 (1 of 1)

Echinoid Sperm Cell Fertilization Test 15C

Test Type: Fertilization
Protocol:

EPA/600/R-95/136 (1995)

Organism: Strongylocentrotus purpuratus (Purpl
Endpoint:

Fertilization Rate

Report Date:
Nautilus Environmental (CA)
Material: Copper chloride
Source: Reference Toxicant-REF

Echinoid Sperm Cell Fertilization Test 15C

+3s

+2s
2
5
5
:‘:.’_ Mean
=%
2]
o
=
3
S -2s
o
[11)
] -3s
T S S A A
L 8 5 2 " /% 7 8 3 9 f & 8 8 /& S8 o - =&A
Mean: 2293 Count: 20 -2s Warning Limit: 6.036 -3s Action Limit: -2.409
Sigma: 8.445 cVv: 36.80% +2s Warning Limit: 39.82 +3s Action Limit: 48.26
Quality Control Data
Point Year Month Day Time QC Data Delta Sigma Warning Action TestiD Anaiysis iD
1 2015 Mar 26 14:14 25.45 2.524 0.2989 18-4459-4447  20-9665-3202
2 Apr 3 14:01 22.56 -0.3686 -0.04365 07-8763-8572  13-9279-9843
3 7 1345 20.36 -2.572 -0.3046 14-7381-4605 00-4113-7336
4 15 12:21  33.41 10.48 1.242 18-4629-1325 01-3982-8535
5 21 14:45 12.37 -10.56 -1.25 04-6687-0700  00-9564-1182
6 29 1312 325 9.574 1.134 00-7279-3461 06-1313-6314
7 May 1 14:45 3213 9.201 1.09 08-3887-8784 07-0987-3806
8 6 16:10 32.21 9.284 1.099 07-9821-3669 18-2350-8328
9 7 15:45 27.64 4.712 0.558 05-8209-5022 06-2905-6100
10 12 14:42 20.26 -2.668 -0.3159 20-1583-4383  17-4186-2489
11 21 15:38 12,5 -10.43 -1.236 03-1600-9362  13-2344-9592
12 Jun 2 14:10 18.03 -4.896 -0.5797 03-8226-7406 18-7623-4531
13 3 15:00 11.77 -11.16 -1.322 01-6843-4438 (09-0678-9638
14 9 1550 23.6 0.6746 0.07988 01-7239-4208 17-5901-6261
15 23 16110 7.931 -16 -1.776 10-4967-2005 14-2593-5380
16 Jul 7  14:33 29.07 6.143 0.7274 18-8004-9621 11-4682-8456
17 8 14:38 2227 -0.6565 -0.07774 00-9935-8934 02-7693-7150
18 14 15:00 27.18 4,252 0.5035 17-8977-4567  05-9270-4497
19 15 1445 11.62 -11.31 -1.34 03-6006-9976  15-4075-1359
20 21 10:41 35.64 12.71 1.505 15-5668-4316  12-3562-8162
21 22 16:17 35.94 13.01 1.541 00-0842-3841 01-2722-3396
000-089-180-4 CETIS™ v1.8.7.20 Analyst: ‘P@ aaNCR /G s




CETIS Test Data Worksheet

Report Date: 21 Jul-1510:43 (p 1 of 1)

Test Code: 00-0842-3841/150722sprt
Echinoid Sperm Cell Fertilization Test 15C Nautilus Environmental (CA)
Start Date: 22 Jul-15 Species: Strongylocentrotus purpuratus Sample Code:  150722sprt
End Date: 22 Jul-15 Protocol: EPA/600/R-95/136 (1995) Sample Source: Reference Toxicant
Sample Date: 22 Jul-15 Material: Copper chloride Sample Station: Copper Chloride
C-ugiL Code| Rep | Pos | # Counted # Fertilized Notes

T oo 58 7/3\[15

2 | \oo 1

3 \oo | A

4 \og | O -

s | \og | &
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o | \00 |50

10 \oo )

1 \oo o

2] \o | 42

B\ | IF

“ | \eo |Fo

5 \op| &

% \0o |48

17 \ 0o %;Z

18 \0s L2

19 \Qo 54

20 \@G |

21 \0o | 34

2| \00 | &

23 \oo | 1

24 \00 ,@”

5 \0o | €6

26 \ QG (@»

2| \oo | 94

28 \CG ‘i

29 \QO 39

B 30 \oo | 94 v[;v
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CETIS Test Data Worksheet Report Date: 21 Jul-15610:43 (p 1 of 1)

Test Code: 00-0842-3841/150722sprt
Echinoid Sperm Cell Fertilization Test 15C ‘ Nautilus Environmental (CA)
Start Date: 22 Jul-15 Species: Strongylocentrotus purpuratus Sample Code:  150722sprt
End Date: 22 Jul-15 Protocol: EPA/600/R-95/136 (1995) Sample Source: Reference Toxicant
Sample Date: 22 Jul-15 Material: Copper chloride Sample Station: Copper Chloride
C-pg/L Code| Rep | Pos | # Counted # Fertilized Notes
B 0 Llc| 1 |27 ,
I R B T S N TS e 1A o 1t/ ,
0 LC 3 30
0 LC 4 1
0 LC 5 8
10 1 3
10 2 18
10 32 oo %4
10 4 17
10 5 6
20 1 10
20 217 (6% g *’(
20 3 16
20 4 14
20 5 11
B 40 1 | 29
40 2 22 .
40 3 | 19 (OO 7 (5
40 4 12
40 5 9
80 1 | 20 B |
80 2 23
80 3 2 ‘(AO (‘7
80 4 26
80 5 28
160 1 5
160 2 24
160 3 25
160 4 | 4 |0 0 Q)
160 5 15

000-089-170-2 CETIS™ v1.8.7.20 Analyst: A am @l‘/" B



Marine Chronic Bioassay Water Quality Measurements

Client : Internal Test Species: S. purpuratus
Sample ID: CuCl, Start Date/Time: 712212015 17
Test No: 150722dert End Date/Time: 7/22/2015 (5]

OB U3

Dilutions made by: 75(C/

High conc. made (pg/L): 160
Vol. Cu stock added (mL): A, 0
Final Volume (mL): L, e
Cu stock concentration (ug/L):| £ D Analyst:

(AL

Initial Readings

ool |99 voa | 333 | 149
N Y | Rov | 335 | M5
i ¥ yor | =zms | 49
“0 5 §. 09 334 | e

80 Y. ¥ 09 33.4 147

160 YA %10 253 | ERE

Comments:

QC Check: o6 ! L ! \% Final Review: \lw\ )

Nautilus Environmental. 4340 Vandever Avenue. San Diego, CA 92120.



Marine Chronic Bioassay Echinoderm Sperm-Cell Fertilization Worksheet

Client: \nde r‘V\QQ Start Date/'l‘ime:“'?’ll{(\“/ ((l’ t“’
Sample ID: CiCl 9 End Date/Time: 1 123{Ix/ (5T
Test No.: 1501 2 ) sy Species: S. purpuratus

¥

Animal Source: Point Loma

Tech initials: . Date Collected: 7 | |15
Injection Time: ! Lépz‘-f
Sperm Absorbance at 400 nm: @ (1 % K (target range of 0.8 - 1.0 for density of 4x10° sperm/ml)
G (
Eggs Counted: ng 7 Mean: @l . ?{ X 50 = L{O (io eggs/mi
% 0 (target counts of 80 eggs per vertical pass on Sedgwick-Rafter

slide for a final density of 4000 eggs/ml)

19

g\
Initial density: Ho%o eggs/ml = 1.0 Z diution factor eggstock 15 Y ml
Final density: 4000 eggs/ml - 1.0 part egg stock seawater — mi

parts seawater

Prepare the embryo stock according to the calculated dilution factor. For example, if the dilution factor is 2.25, use 100 m!i of existing
stock (1 part) and 125 mli of dilution water (1.25 parts).

Sperm:Eqg Ratio

Rangefinder Test: 2000:1 1600:1 1200:1 800:1 400:1 200:1 100:1 50:1
ml Sperm Stock 50 40 30 20 10 5.0 2.5 1.25
ml Seawater 0.0 10 20 30 40 45 47.5 48.75
Time Rangefinder Ratio: Fert. Unfert.

Sperm Added (100 pul);. {539 Lov: 63 .
Eggs Added (0.5ml). 1 543 ool %4 | 4
Test Ended: V(O3 Yopl 97 i

Hp Uil (i 5 s

NOTE: Choose a sperm-to-egg ratio that results in fertilization between 80 and 90 percent. If more than one concentration is within
this range, choose the ratio closest to 90 percent unless professional judgment dictates consideration of other factors (e.g., organism
health, stage of reproductive season, site conditions).

550
Definitive Test Sperm:Egg Ratio Used: 7 7 V¢ (
‘Time Fert. Unfert.

Sperm Added (100l V{17 QcH 41 q
Eggs Added (0.5ml;: {37 Qc2 13 7
Test Ended: lﬁ 57 Egg Control 1 { o

Egg Control 2 ) (W
Comments:
QC Check: Y& o\ vl Final Review: \{(EL % [ &

X

Nautilus Environmental. 4340 Vandever Avenue. San Diego, CA 92120,



Sand Dollar Fertilization



CETIS Summary Report Report Date: 10 Nov-14 10:46 (p 1 of 1)
Test Code: 141030dert | 15-5280-7209

Echinoid Sperm Cell Fertilization Test 15C Nautilus Environmental (CA)
Batch ID: 08-7037-7425 Test Type: Fertilization Analyst:

Start Date: 30 Oct-14 16:10 Protocol: EPA/600/R-95/136 (1995) Diluent:  Natural Seawater

Ending Date: 30 Oct-14 16:50 Species: Dendraster excentricus Brine: Not Applicable

Duration: 40m Source: Mission Bay Age:

Sample ID: 04-7273-8124 Code: 141030dert Client: Internal

Sample Date: 30 Oct-14 Material:  Copper chloride Project:

Receive Date: 30 Oct-14 Source: Reference Toxicant

Sample Age: 16h Station: Copper Chloride

Comparison Summary

e e e e e

Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method

19-1439-3601 Fertilization Rate 10 20 14.14 3.85% Dunnett Multiple Comparison Test

Point Estimate Summary

Analysis ID  Endpoint Level Hg/L 95% LCL 95% UCL TU Method

15-6995-0711 Fertilization Rate EC50 26.22 25.25 27.23 Trimmed Spearman-Karber

Test Acceptability

Analysis ID  Endpoint Attribute Test Stat TAC Limits Overlap Decision

15-6995-0711 Fertilization Rate Control Resp 0.962 0.7 -NL Yes Passes Acceptability Criteria
19-1439-3601 Fertilization Rate Control Resp 0.962 0.7-NL Yes Passes Acceptability Criteria
19-1439-3601 Fertilization Rate PMSD 0.03849 NL-0.25 No Passes Acceptability Criteria
Fertilization Rate Summary

C-ug/L Control Type  Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% %Effect
0 Lab Control 5 0.962 0.9523 0.9717 0.92 0.99 0.01158 0.02588 2.69% 0.0%
2.5 5 0.984 0.9807 0.9873 0.97 0.99 0.004 0.008945 0.91% -2.29%
5 5 0.986 0.984 0.988 0.98 0.99 0.00245 0.005479 0.56% -2.5%
10 5 0.964 0.9506 0.9774 0.91 1 0.016 0.03578 3.71% -0.21%
20 5 0.704 0.6838 0.7242 0.67 0.8 0.02421 0.05413 7.69% 26.82%
40 5 0.172 0.1572 0.1868 0.12 0.21 0.01772 0.03962 23.04% 82.12%
80 5 0.008 0.004876 0.01112 0 0.02 0.003742 0.008367 104.6%  99.17%
Fertilization Rate Detail

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

0 Lab Control 0.97 0.96 0.92 0.97 0.99

25 0.98 0.99 0.97 0.99 0.99

5 0.98 0.99 0.98 0.99 0.99

10 1 0.91 0.95 0.97 0.99

20 0.8 0.68 0.68 0.69 0.67

40 0.12 0.21 0.19 0.14 0.2

80 0.01 0.02 0 0 0.01

000-089-170-2

CETIS™ v1.8.4.23

Analyst: @ QA: C”{ )&/L/



CETIS Analytical Report

Report Date:

10 Nov-14 10:46 (p 1 of 2)

10 Nov-14 10:46 Analysis:

Parametric-Control vs Treatments

Official Results:

Test Code: 141030dert | 15-5280-7209
Echinoid Sperm Cell Fertilization Test 15C Nautilus Environmental (CA)
Analysis ID:  19-1439-3601 Endpoint: Fertilization Rate CETIS Version: CETISv1.8.4

Yes

Data Transform Zeta Alt Hyp Trials Seed NOEL LOEL TOEL TU PMSD
Angular (Corrected) NA C>T NA NA 10 20 14.14 3.85%
Dunnett Muitiple Comparison Test
Control vs C-pg/L Test Stat Critical MSD DF P-Value P-Type Decision{(a:5%)
Lab Control 25 -1.709 2.407 0.090 8 0.9988 CDF Non-Significant Effect

5 -1.88 2.407 0.090 8 0.9993 CDF Non-Significant Effect

10 -0.4377 2407 0.090 8 0.9442 CDF Non-Significant Effect

20* 10.32 2.407 0.090 8 <0.0001 CDF Significant Effect

40* 25.58 2.407 0.090 8 <0.0001 CDF Significant Effect

80" 34.58 2.407 0.090 8 <0.0001 CDF Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision{a:5%)
Between 9.343492 1.557249 6 4441 <0.0001 Significant Effect
Error 0.09819294 0.00350689 28
Total 9.441685 34
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision{a:1%)
Variances Bartlett Equality of Variance 9.709 16.81 0.1374 Equal Variances
Distribution Shapiro-Wilk W Normality 0.9771 0.9146 0.6641 Normal Distribution
Fertilization Rate Summary
C-ug/L Control Type  Count Mean 95% LCL 95% UCL Median Min Max StdErr CV% %Effect
0 Lab Control 5 0.962 0.9299 0.9941 0.97 0.92 0.99 0.01158  2.69% 0.0%
2.5 5 0.984 0.9729 0.9951 0.99 0.97 0.99 0.004 0.91% -2.29%
5 5 0.986 0.9792 0.9928 0.99 0.98 0.99 0.00245 0.56% -2.5%
10 5 0.964 0.9196 1 0.97 0.91 1 0.016 3.71% -0.21%
20 5 0.704 0.6368 0.7712 0.68 0.67 0.8 0.02421  7.69% 26.82%
40 5 0.172 0.1228 0.2212 0.19 0.12 0.21 0.01772  23.04% 82.12%
80 5 0.008 0 0.01839 0.01 0 0.02 0.003742 104.6% 99.17%
Angular (Corrected) Transformed Summary
C-ug/L Control Type  Count Mean 95% LCL 95% UCL Median Min Max StdErr CV% %Effect
0 Lab Control 5 1.384 1.3 1.467 1.397 1.284 1.471 0.03003 4.85% 0.0%
2.5 5 1.447 1.406 1.489 1.471 1.397 1.471 0.01505 2.33% -4.63%
5 5 1.454 1.426 1.482 1.471 1.429 1.471 0.01022  1.57% -5.09%
10 5 1.4 1.275 1.525 1.397 1.266 1.521 0.045 7.19% -1.19%
20 5 0.9971 0.9201 1.074 0.9695 0.9589 1.107 0.02773  6.22% 27.93%
40 5 0.4256 0.3588 0.4924 0.451 0.3537 0.476 0.02406 12.64% 69.24%
80 5 0.08845 0.04003 0.1369 0.1002 0.05002 0.1419 0.01744 44.09% ' 93.61%

000-089-180-4
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CETIS Analytical Report Report Date: 10 Nov-14 10:46 (p 2 of 2)

Test Code: 141030dert | 15-5280-7209
Echinoid Sperm Cell Fertilization Test 15C Nautilus Environmental (CA)
Analysis ID:  19-1439-3601 Endpoint: Fertilization Rate CETIS Version: CETISv1.8.4
Analyzed: 10 Nov-14 10:46 Analysis: Parametric-Control vs Treatments Official Results: Yes
Graphics
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CETIS Ana|ytica| Report Report Date: 10 Nov-14 10:46 (p 1 of 1)

Test Code: 141030dert | 15-5280-7209
Echinoid Sperm Cell Fertilization Test 15C Nautilus Environmental (CA)
Analysis ID:  15-6995-0711 Endpoint: Fertilization Rate CETIS Version: CETISv1.84
Analyzed: 10 Nov-14 10:46 Analysis: _Trimmed Spearman-Karber Official Results: Yes
e e T e e e ———————]
Trimmed Spearman-Karber Estimates
Threshold Option Threshold Trim Mu Sigma EC50 95% LCL 95% UCL
Control Threshold 0.038 0.82% 1.419 0.008184 26.22 25.25 27.23
Fertilization Rate Summary Calculated Variate(A/B)
C-pg/L Control Type Count Mean Min Max Std Err Std Dev  CV% %Effect A B
0 Lab Control 5 0.962 0.92 0.99 0.01168 0.02588 2.69% 0.0% 481 500
2.5 5 0.984 0.97 0.99 0.004 0.008945 0.91% -2.29% 492 500
5 5 0.986 0.98 0.99 0.00245 0.005479 0.56% -2.5% 493 500
10 5 0.964 0.91 1 0.016 0.03578 3.71% -0.21% 482 500
20 5 0.704 0.67 0.8 0.02421  0.05413  7.69% 26.82% 352 500
40 5 0.172 0.12 0.21 0.01772  0.03962 23.04%  82.12% 86 500
80 5 0.008 0 0.02 0.003742 0.008367 104.6%  99.17% 4 500
Graphics

Fertilization Rate

C-ug/L

000-089-180-4 CETIS™ v1.8.4.23 Analyst: \XO QA».ACII/ 0 y/l(



CETIS QC Plot Report Date: 12 Nov-14 13:09 (1 of 1)

Echinoid Sperm Cell Fertilization Test 15C Nautilus Environmental (CA)
Test Type: Fertilization Organism: Dendraster excentricus (Sand Dollar) Material: Copper chloride
Protocol: EPA/600/R-95/136 (1995) Endpoint: Fertilization Rate Source: Reference Toxicant-REF

Echinoid Sperm Cell Fertilization Test 15C

807

; +3s
70
60_: +2s
50

EC50-ug/L Copper chloride
s N
.7

e
10‘ -2
20
30 ] - -3
s 3 b
o & ol
o] S o]
S by 8
Mean: 23.07 Count: 2 -2s Warning Limit: -11.49 -3s Action Limit: -28.77
Sigma: 17.28 CV: 74.90% +2s Warning Limit: 57.63 +3s Action Limit: 74.91
Quality Control Data
Point Year Month Day QC Data Delta Sigma Warning Action TestID Analysis ID
1 2014 Oct 28 35.29 12.22 0.7071 13-6517-2086 18-6351-1063
2 29 10.85 -12.22 -0.7069 08-2984-3114 08-2412-4232
3 30 26.22 3.151 0.1823 15-5280-7209 15-6995-0711

000-089-170-3 CETIS™ v1.8.4.23 Analyst; O o ﬁ\u‘/ I 5})5’




CETIS Test Data Worksheet Report Date: 28 Oct-14 15:56 (p 1 of 1)

Test Code: 15-5280-7209/141030dert
Echinoid Sperm Cell Fertilization Test 15C Nautilus Environmental (CA)
Start Date: 30 Oct-14 Species: Dendraster excentricus Sample Code:  141030dert
End Date: 30 Oct-14 Protocol: EPA/600/R-95/136 (1995) Sample Source: Reference Toxicant
Sample Date: 30 Oct-14 Material: Copper chloride Sample Station; Copper Chloride
C-ug/L Code | Rep | Pos | # Counted # Fertilized Notes
1 \oo 1 \[#/14
2| Yoo 100
3] W0 | 26
¢ W0 [ 2] Q0 ekt 19 eiliio 1y
B s N0 | 69 [pecrog 12, ke iofiM
6 \QO 9 [ ! U
71 \6o pd |
s o0 | A N
°* 1 \0o | 9% |
0 \oo | B0 _
" Yo &
2| \oo| 29
B 00| 99
14 \GO \2
| \oo| 99
16 \0Q 99
7 \O &
18 \DO 67
o] \Go| 99
20 N0 | \7 i
| 21 \(m 68
22 \0O 9 )
23 \Ob| 99 N
2 \og 9% _
5\ 99
26 \OQ 9%
7| A\ 9
2| \oo 63 ]
% \0o| 99 ]
30 \OO| \§
1 | M
= | \pQ| 9%
3 \00 | 94 |
| ¥\ | 22 i
s \00 9%
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CETIS Test Data Worksheet

Report Date: 28 Oct-14 15:56 (p 1 of 1)
Test Code: 15-5280-7209/141030dert

Echinoid Sperm Cell Fertilization Test 15C

Nautilus Environmental (CA)

Start Date: 30 Oct-14 Species: Dendraster excentricus Sample Code:  141030dert
End Date: 30 Oct-14 Protocol: EPA/600/R-95/136 (1995) Sample Source: Reference Toxicant
Sample Date: 30 Oct-14 Material: Copper chloride Sample Station: Copper Chioride
C-ug/L Code| Rep | Pos | # Counted # Fertilized Notes
o el oo | g *
0 LC 2 33
0 LC 3 34
0 LC 4 32
0 LC 5 23
25 1 |35 Tek) Q/“]
2.5 2 |15 !
25 3 27
2.5 4 13
25 5 | 25 ,
B 5 HEENICZERR7e ) i
5 2 29
i 5 3 | 24
""" 5 4 |19
5 5 12
10 1 2 [{op lli »
10 2 6
10 3 22
10 4 26
10 5 | 31
20 1110 || OO r72,,
20 2 28
20 3 21 i
B 20 4 | 5
i 20 5 | 18
40 14| a0 jO
40 2 4
40 3 20
3 40 4 | 30
40 5 | 3
80 1 1
80 2 7
80 3 1| oo ]
80 4 17
80 5 8
LWCzA
000-089-170-2 CETIS™ v1.8.4.23

Analysti/ (2. QA LHw \ \0\“‘\



Marine Chronic Bioassay Water Quality Measurements

Client : Internal Test Species: D. excentricus
Sample ID: CuCl, Start Date/Time: 10/30/2014 |\ (™ (O
Test No: 141030dert End Date/Time: 10/30/2014 1 S
Dilutions made by: A(_,

High conc. made (ug/L): 80

Vol. Cu stock added (mL): 4,4
Final Volume (mL): 500

Cu stock concentration (pg/L):| {050 Analyst:
ol

Initial Readings_
ali

Lab Control Y T 02 37, Y I, o
25 5.7 %.03 33, 4.5
: %4 2.04 | 73y 44
10 b4 .0} 3.5 14,4

20 LI G0l | 7S | 1uy
40 D 4% %01 514 \1)
o G D06 |30

Comments:

QC Check: Zo 2 ! {D} 14 Final Review: /(i [l (lg(l 4

Nautilus Environmental. 4340 Vandever Avenue. San Diego, CA 92120.



Marine Chronic Bioassay Echinoderm Sperm-Cell Fertilization Worksheet

Client: Ve vy a (. Start Date/Time: 10/30/2014 / (Lﬂ' (O
Sample ID: a 1~ (o220 ALy~ End Date/Time: 10/30/2014 / { (0! %)
Test No.: 7 _CuLA\2 Species: D. excentricus

Animal Source: Mission Bay
Tech initials: A C Date Collected: | 6"/02L/ /1 ¢
Injection Time: J&5 05

Sperm Absorbance at 400 nm: 0 -7 L"/ (”/ (target range of 0.8 - 1.0 for density of 4x1 (1 sperm/ml)

Eggs Counted: A7 Mean: ((’5 ?7 X 50 = = (C) _c7 | "LC/ eggs/ml
_Aal
"t (target counts of 80 eggs per vertical pass on Sedgwick-Rafter
%—é——- slide for a final density of 4000 eggs/mi)
()
& L,i
" . N AE 55 -
Initial density: (;,)( (1 eggs/ml = (:) ~Zdilution factor egg stock T ml
Final density: 4000 eggs/m} - 1.0 part egg stock seawater - mi
parts seawaler "y Sy | porured f-per (oo =Gie

fgé Py
Prepare the embryo stock according to the calculated dilution factor. For example, if the dilution factor is 2.25, use 100 ml of existing
stock (1 part) and 125 ml of dilution water (1.25 parts).

Sperm:Egg Ratio

Rangefinder Test: 2000:1 1600:1 1200:1 800:1 400:1 200:1 ,1“5{,)"\100:1 50:1

ml Sperm Stock 50 40 30 20 10 50 3y 25 1.25

ml Seawater 0.0 10 20 30 40 45 4,25, 475 48.75
Time Rangefinder Ratio: Fert. Unfert,

Sperm Added (100 Iy, | 555 50 (o7 3’5

Eggs Added (05 ml):  __{& ~ 5D 0O O

Test Ended: Ve - CO ]EZQ AU )fr

NOTE: Choose a sperm-to-egg ratio that results in fertilization between 80 and 90 percent. If more than one concentration is within
this range, choose the ratio closest to 90 percent unless professional judgment dictates consideration of other factors (e.g., organism
health, stage of reproductive season, site conditions).

Definitive Test Sperm:Egg Ratio Used: I %\C) . '
Time Fert. Unfert.
Sperm Added (100 i) _{(g * 1O Qct 9 2.
Eggs Added @5 ml);  \(5: 30 Qc2 47 4
Test Ended: Ko 150 Egg Control 1 ) L OO
Egg Control 2 O ..

Comments:

QC Check: S W] (4 Final Review: A C ///IZ//V
[ J 7 t 4

Nautilus Environmental. 4340 Vandever Avenue. San Diego, CA 92120.




CETIS Summary Report Report Date: 05 Aug-15 09:29 (p 1 of 1)

Test Code: 160722dert | 10-2804-3517
Echinoid Sperm Cell Fertilization Test 15C Nautilus Environmental (CA)
Batch ID: 06-2792-8877 Test Type: Fertilization Analyst:
Start Date: 22 Jul-15 15:20 Protocol: EPA/600/R-95/136 (1995) Diluent: Natural Seawater
Ending Date: 22 Jul-15 16:00 Species: Dendraster excentricus Brine: Not Applicable
Duration: 40m Source: Mission Bay Age:
Sample ID: 10-5741-2857 Code: 150722dert Client: Internal
Sample Date: 22 Jul-15 Material:  Copper chloride Project:
Receive Date: 22 Jul-15 Source: Reference Toxicant
Sample Age: 15h Station: Copper Chloride
Comparison Summary
Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method
14-8653-0565 Fertilization Rate <10 10 NA 8.25% Dunnett Multiple Comparison Test
Point Estimate Summary
Analysis ID  Endpoint Level ug/L 95% LCL 95% UCL TU Method
10-4495-5773 Fertilization Rate EC50 16.78 16.14 17.45 Trimmed Spearman-Kérber
Test Acceptability
Analysis ID  Endpoint Attribute Test Stat TAC Limits Overlap Decision
10-4495-5773 Fertilization Rate Control Resp 0.874 0.7 -NL Yes Passes Acceptability Criteria
14-8653-0565 Fertilization Rate Control Resp 0.874 0.7 - NL Yes Passes Acceptability Criteria
14-8653-0565 Fertilization Rate PMSD 0.08252 NL-0.25 No Passes Acceptability Criteria
Fertilization Rate Summary
C-pg/L Control Type  Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% %Effect
0 Lab Control 5 0.874 0.8332 0.9148 0.83 0.92 0.0147 0.03286 3.76% 0.0%
10 5 0.768 0.6745 0.8615 0.65 0.84 0.03367 0.0753 9.81% 12.13%
20 5 0.304 0.2092 0.3988 0.21 0.41 0.03415 0.07635 2512%  65.22%
40 5 0 0 0 0 0 0 0 100.0%
80 5 0 0 0 0 0 0 0 100.0%
160 5 0 0 0 0 0 0 0 100.0%
Fertilization Rate Detail
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Lab Control 0.92 0.88 0.88 0.83 0.86
10 0.74 0.8 0.84 0.81 0.65
20 0.3 0.34 0.26 0.21 0.41
40 0 0 0 0 0
80 0 0 0 0 0
160 0 0 0 0 0

4 . ~
000-089-170-2 CETIS™ v1.8.7.20 Analyst:,/éC/ QA NS %\'{7} ,5



CETIS Analytical Report Report Date: 05 Aug-15 09:29 (p 1 of 1)

Test Code: 150722dert | 10-2804-3517
Echinoid Sperm Cell Fertilization Test 15C Nautilus Environmental (CA)
Analysis ID:  14-8653-0565 Endpoint: Fertilization Rate CETIS Version: CETISv1.8.7
Analyzed: 05 Aug-15 9:28 Analysis: Parametric-Control vs Treatments Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA C>T NA NA 8.25% <10 10 NA
Dunnett Multiple Comparison Test
Control vs C-ug/L Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)
Lab Control 10* 2.894 2.108 0.101 8 0.0123 CDF Significant Effect
20* 13.15 2.108 0.101 8 <0.0001 CDF Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 1.091132 0.5455661 2 95.55 <0.0001  Significant Effect
Error 0.06851911 0.005709926 12
Total 1.159651 14
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Bartlett Equality of Variance 1.147 9.21 0.5636 Equal Variances
Distribution Shapiro-Wilk W Normality 0.982 0.8328 0.9812 Normal Distribution
Fertilization Rate Summary
C-pg/L Control Type  Count Mean 95% LCL 95% UCL Median  Min Max StdErr  CV% %Effect
0 Lab Control 5 0.874 0.8332 0.9148 0.88 0.83 0.92 0.0147 3.76% 0.0%
10 5 0.768 0.6745 0.8615 0.8 0.65 0.84 0.03367 9.81% 12.13%
20 5 0.304 0.2092 0.3988 0.3 0.21 0.41 0.03415 25.12% 65.22%
Angular (Corrected) Transformed Summary
C-pg/L Coniroi Type  Count iMean 95% LCL 95% UCL Median  Rin Max StdErr  CV% Y%Effect
0 Lab Control 5 1.21 1.147 1.273 1.217 1.146 1.284 0.0226 4.18% 0.0%
10 5 1.072 0.9636 1.18 1.107 0.9377 1.159 0.03904 8.14% 11.43%
20 5 0.5816 0.4781 0.6852 0.5796 0.476 0.6949 0.0373 14.34%  51.94%
Graphics
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CETIS Analytical Report Report Date: 05 Aug-15 09:29 (p 1 of 1)
Test Code: 150722dert | 10-2804-3517
Echinoid Sperm Cell Fertilization Test 15C Nautilus Environmental (CA)
Analysis ID:  10-4495-5773 Endpoint: Fertilization Rate CETIS Version: CETISv1.8.7
Analyzed: 05 Aug-15 9:28 Analysis: Trimmed Spearman-Kéarber Official Results: Yes
Trimmed Spearman-Karber Estimates
Threshold Option Threshold Trim Mu Sigma EC50 95% LCL 95% UCL
Control Threshold 0.126 12.13%  1.225 0.008463 16.78 16.14 17.45
Fertilization Rate Summary Calculated Variate(A/B)
C-ug/L Control Type Count Mean Min Max Std Err Std Dev  CV% %Effect A B
0 Lab Control 5 0.874 0.83 0.92 0.0147 0.03286 3.76% 0.0% 437 500
10 5 0.768 0.65 0.84 0.03367 0.0753 9.81% 12.13% 384 500
20 5 0.304 0.21 0.41 0.03415 0.07635 25.12%  65.22% 152 500
40 5 0 0 0 0 0 100.0% O 500
80 5 0 0 0 0 0 100.0% O 500
160 5 0 0 0 0 0 100.0% O 500
Graphics
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CETIS QC Plot

Report Date:

07 Aug-1510:06 ( 1 of 1)

Echinoid Sperm Cell Fertilization Test 15C

Nautilus Environmental (CA)

Test Type: Fertilization
Protocol: EPA/600/R-95/136 (1995)

Organism: Dendraster excentricus (Sand Dollar)

Endpoint: Fertilization Rate

Source:

Material: Copper chloride
Reference Toxicant-REF

EC50-pg/L Copper chioride

Echinoid Sperm Cell Fertilization Test 15C

-20 T T !

s b A g
b o ) 3
Mean: 2412 Count: -2s Warning Limit: -0.5786 -3s Action Limit: -12.93
Sigma: 12.35 51.20% +2s Warning Limit: 48.82 +3s Action Limit: 61.17

Quality Control Data

Point Year Month Day Time QC Data Delta Sigma Warning Action Test ID Analysis ID

1 2014 Oct 28 13:00 35.29 11.17 0.9043 13-6517-2086  18-6351-1063

2 29 15:45 10.85 -13.27 -1.074 08-2984-3114  08-2412-4232

3 30 16:10 26.22 2.101 0.1701 15-5280-7209  15-6995-0711

4 2015 Jul 22 1520 16.78 -7.338 -0.5941 10-2804-3517  10-4495-5773

000-089-170-2

CETIS™ v1.8.7.20

Analyst! -

QA: '%%\‘7 !Ib?‘;




CETIS Test Data Worksheet

Report Date: 21 Jul-1510:52 (p 1 of 1)
Test Code: 10-2804-3517/150722dert

Echinoid Sperm Cell Fertilization Test 15C

Nautilus Environmental (CA)

Start Date: 22 Jul-15 Species: Dendraster excentricus Sample Code:  150722dert
End Date: 22 Jul-15 Protocol: EPA/600/R-95/136 (1995) Sample Source: Reference Toxicant
Sample Date: 22 Jul-15 Material: Copper chloride Sample Station: Copper Chloride
C-pg/L Code| Rep | Pos | # Counted # Fertilized Notes

T /o0 54
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* | loo O
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¢ 110D O
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27 VOO al

28 {0 O O

2 | \vo O

30 LDO 3)(\# N

000-089-170-2
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CETIS Test Data Worksheet Report Date: 21 Jul-1510:52 (p 1 of 1)
Test Code: 10-2804-3517/150722dert
Echinoid Sperm Cell Fertilization Test 15C Nautilus Environmental (CA)
Start Date: 22 Jul-15 Species: Dendraster excentricus Sample Code:  150722dert
End Date: 22 Jul-15 Protocol: EPA/600/R-95/136 (1995) Sample Source: Reference Toxicant
Sample Date: 22 Jul-15 Material: Copper chloride Sample Station: Copper Chioride
C-ug/L Code| Rep | Pos | # Counted # Fertilized Notes
NIRRT A Tl
0 LC 2 9
0 LC 3 1
0 LC 4 1
0 LC 5 22
0 ' 4 ob LA | Ac Uz2dn
10 2 20 .
10 3 16
10 4 25
10 5 8
20 T Leo 27 AC 1ja2]S
20 2 30
20 3
20 4 5
20 5 27
40 KL O A ooy
40 2 29
40 3 6
40 4 12
40 5 10
80 1| 19 oo ) A ] J}} W
80 2 14
80 3 7
80 4 23
80 5 3
160 1| 26 ) o) Ac 1 ]L }/( IS
160 2 28
160 3 13
160 4 15
160 5 21
Qe

000-089-170-2

CETIS™ v1.8.7.20

Analyst: p‘(d
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Marine Chronic Bioassay Water Quality Measurements

Client : Internal Test Species: D. excentricus

Sample ID: CuCl, Start Date/Time: 7/22/2015 15 20
Q’\@vk’

Test No: 150727 dert End Date/Time: 7/22/2015 ko (DO

o Y T2\ ]g
Dilutions made by: A

High conc. made (ug/L): 160
Vol. Cu stock added (mL): q.0
Final Volume (mL):| 5wd
Cu stock concentration (ug/L): g K SO Analyst:
7 Ft’D

itial Readings

Lab Control %(@E B Qiq g%}%’ i("g ‘(:j
° 3% J0v | 235 145
S B N - I

40 57 ¥o9 354 MY
80 %q
160 hBY €10 | 33 ¥

Comments:

QC Check: ﬁ\{, gﬁjf% Final Review: Y5 %\7‘(5’

f ,

Nautilus Environmental. 4340 Vandever Avenue. San Diego, CA 92120,



Marine Chronic Bioassay Echinoderm Sperm-Cell Fertilization Worksheet

Client: i\/\‘%‘{’h tLQ Start Date/Time: 7/2}11"3 /1520
Sample ID: CAZ. ; End Date/Time: 7 [2.2{I57 | ¢ Op
Test No.: VEU] 2.0 Atk A Qly %\2\' N Species: D. excentricus
C d— Animal Source: Mission Bay
Tech initials: A Date Collected: 7/17/2015
L T ~,
Injection Time: [ 4DO
Sperm Absorbance at 400 nm: / O (target range of 0.8 - 1.0 for density of 4x10° sperm/mi)
3 . - y s s
Eggs Counted: Gy Mean: (0 = % X 50 = %’) 10 eggs/ml
[
= /__%r,, (target counts of 80 eggs per vertical pass on Sedgwick-Rafter
——— slide for a final density of 4000 eggs/ml) '
e
e
e
> ) &
Initial density: 3( Oi(’ eggs/mi = D a& dilution factor egg stock \ mi
Final density: 4000 eggs/mi - 1.0 partegg stock seawater _ ~ ml

— | parts seawater e ol pchown

Prepare the embryo stock according to the calculated dilution factor. For example, if the dilution factor is 2.25, use 100 ml of existing
stock (1 part) and 125 ml of dilution water (1.25 parts).

Sperm:Egg Ratio

Rangefinder Test: 2000:1 1600:1 1200:1 800:1 400:1 200:1 100:1 50:1

mi Sperm Stock 50 40 30 20 10 5.0 25 1.25

ml Seawater 0.0 10 20 30 40 45 47.5 48.75
Time Rangefinder Ratio: Fert. Unfert.

Sperm Added (100 pl): W S =0 Xip |t

Eggs Added (0.5 ml): N B LOO AY Lo

Test Ended: ) o e _ -

NOTE: Choose a sperm-to-egg ratio that results in fertilization between 80 and 90 percent. If more than one concentration is within
this range, choose the ratio closest to 90 percent unless professional judgment dictates consideration of other factors (e.g., organism
health, stage of reproductive season, site conditions).

Definitive Test Sperm:Egg Ratio Used:; l C)()
Time Fert. Unfert.

Sperm Added (100 ul;. __{ £ QcH1 G >
Eggs Added (0.5 ml): L SUO Qc2 87 B
Test Ended: \ OO Egg Control 1 @) -

Egg Control 2 O -
Comments:
QC Check: Pﬂé/m by \ l/'."”) Final Review: ¥ %‘7} =]

\

Nautilus Environmental. 4340 Vandever Avenue. San Diego, CA 92120.
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CETIS Summary Report Report Date: 02 Jun-1517:34 (p 1 of 2)
Test Code: 150513mprt | 08-7733-4797

Macrocystis Germination and Germ Tube Growth Test Nautilus Environmental (CA)
Batch ID: 18-3814-7553 Test Type: Growth-Germination Analyst:

Start Date: 13 May-15 12:20 Protocol: EPA/600/R-95/136 (1995) Diluent: Laboratory Seawater

Ending Date: 15 May-15 11:15 Species:  Macrocystis pyrifera Brine: Not Applicable

Duration: 47h Source: La Jolla Cove Age:

Sample ID: 17-2247-4247 Code: 150513mprt Client: Internal

Sample Date: 13 May-15 Material:  Copper chloride Project:

Receive Date: 13 May-15 Source: Reference Toxicant

Sample Age: 12h Station: Copper Chloride

Comparison Summary

Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method

12-4945-1639 Germination Rate 10 32 17.89 7.2% Bonferroni Adj t Test

02-9211-9979 Mean Length 10 32 17.89 8.57% Bonferroni Adj t Test

Point Estimate Summary

Analysis ID  Endpoint Level ug/L 95% LCL 95% UCL TU Method

07-4758-4339 Germination Rate EC50 118.1 111.6 124.9 Spearman-Kéarber

14-5916-3987 Mean Length 1C25 82.9 61.05 114.7 Linear Interpolation (ICPIN)

IC50 280.1 249 300.2

Test Acceptability

Analysis ID Endpoint Attribute Test Stat TAC Limits Overlap Decision

07-4758-4339 Germination Rate Control Resp 0.816 0.7 -NL Yes Passes Acceptability Criteria
12-4945-1639 Germination Rate Control Resp 0.816 0.7 -NL Yes Passes Acceptability Criteria
02-9211-9979 Mean Length Control Resp 121 10 - NL Yes Passes Acceptability Criteria
14-5916-3987 Mean Length Control Resp 121 10- NL™ Yes Passes Acceptability Criteria
02-9211-9979 Mean Length NOEL 10 NL - 35 No Passes Acceptability Criteria
12-4945-1639 Germination Rate PMSD 0.07205 NL-0.2 No Passes Acceptability Criteria
02-9211-9979 Mean Length PMSD 0.08566 NL-0.2 No Passes Acceptability Criteria
Germination Rate Summary

C-ug/L Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% %Effect
0 Lab Control 5 0.816 0.7802 0.8518 0.78 0.84 0.01288 0.02881 3.53% 0.0%

10 5 0.818 0.7911 0.8449 0.8 0.85 0.009695 0.02168 2.65% -0.25%
32 5 0.75 0.7222 0.7778 0.72 0.78 0.01 0.02236 2.98% 8.09%
100 4 0.5625 0.4607 0.6643 0.49 0.63 0.03198 0.06397 11.37%  31.07%
180 5 0.286 0.2561 0.3159 0.26 0.32 0.01077 0.02408 8.42% 64.95%
320 5 0.046 0.005195 0.08681 0.02 0.1 0.0147 0.03286 71.44%  94.36%
560 5 0 0 0 0 0 0 0 100.0%
Mean Length Summary

C-ug/L Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% %Effect
0 Lab Control 5 121 11.49 12.71 11.5 12.75 0.2179 0.4873 4.03% 0.0%

10 5 12.05 11.19 12.91 11.25 13 0.3102 0.6937 5.76% 0.41%
32 5 10.6 9.885 11.31 10 11.5 0.2574 0.5755 5.43% 12.4%
100 4 8.563 7.467 9.658 7.75 9.25 0.3442 0.6884 8.04% 29.24%
180 5 8.15 6.751 9.549 7.25 9.5 0.5037 1.126 13.82%  32.64%
320 5 5.213 4.803 5.622 5 5.75 0.1474 0.3295 6.32% 56.92%
560 5 5 5 5 5 5 0 0 0.0% 58.68%

000-089-170-2

CETIS™ v1.8.7.20
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CETIS Summary Report

Report Date:

Test Code:

02 Jun-1517:34 (p 2 of 2)
150513mprt | 08-7733-4797

Macrocystis Germination and Germ Tube Growth Test

Nautilus Environmental (CA)

Germination Rate Detail

C-pg/L Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Lab Control 0.79 0.83 0.84 0.78 0.84
10 0.83 0.8 0.81 0.85 0.8
32 0.72 0.75 0.74 0.78 0.76
100 0.63 0.53 0.49 0.6
180 0.28 0.26 0.32 0.27 0.3
320 0.05 0.02 0.04 0.1 0.02
560 0 0 0 0 0
Mean Length Detail

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Lab Control 12.25 11.75 12.75 11.5 12.25
10 12.5 11.75 13 11.75 11.25
32 10.25 10.75 10.5 11.5 10
100 9 8.25 7.75 9.25
180 7.25 9.5 7.25 9.25 7.5
320 5 5 5.313 5.75 5

560 5 5 5 5 5

000-089-170-2

CETIS™ v1.8.7.20
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CETIS Analytical Report

Report Date: 02 Jun-15 17:34 (p 1 of 3)
Test Code: 150513mprt | 08-7733-4797

Macrocystis Germination and Germ Tube Growth Test

Nautilus Environmental (CA)

Analysis ID:  12-4945-1639 Endpoint: Germination Rate CETIS Version: CETISv1.8.7

Analyzed: 02 Jun-15 17:30 Analysis: _Parametric-Multiple Comparison Official Results: Yes

Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA C>T NA NA 7.2% 10 32 17.89

Bonferroni Adj t Test

Control vs C-ug/L Test Stat  Critical MSD DF P-Value P-Type Decision(a:5%)

Lab Control 10 -0.07729 25 0.073 8 1.0000 CDF Non-Significant Effect
32* 2.777 25 0.073 8 0.0268 CDF Significant Effect
100* 9.064 25 0.077 7 <0.0001 CDF Significant Effect
180* 19.38 25 0.073 8 <0.0001 CDF Significant Effect
320* 31.66 25 0.073 8 <0.0001 CDF Significant Effect

ANOVA Table

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

Between 3.429466 0.6858933 5 323.7 <0.0001 Significant Effect

Error 0.04873844 0.002119063 23

Total 3.478205 28

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision{a:1%)
Variances Bartlett Equality of Variance 7.947 156.09 0.1592 Equal Variances
Distribution Shapiro-Wilk W Normality 0.9691 0.9004 0.5364 Normal Distribution

Germination Rate Summary

C-ug/L Control Type  Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
0 Lab Control 5 0.816 0.7802 0.8518 0.83 0.78 0.84 0.01288 3.53% 0.0%

10 5 0.818 0.7911 0.8449 0.81 0.8 0.85 0.009695 2.65% -0.25%
32 5 0.75 0.7222 0.7778 0.75 0.72 0.78 0.01 2.98% 8.09%
100 4 0.5625 0.4607 0.6643 0.565 0.49 0.63 0.03198 11.37% 31.07%
180 5 0.286 0.2561 0.3159 0.28 0.26 0.32 0.01077  8.42% 64.95%
320 5 0.046 0.005195 0.08681 0.04 0.02 0.1 0.0147 71.44% 94.36%
560 5 0 0 0 0 0 0 0 100.0%
Angular (Corrected) Transformed Summary

C-pg/L Control Type Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect

1.083 1.169 0.01649  3.27% 0.0%
1.107 1.173 0.01276  2.52% -0.2%
1.013 1.083 0.01156  2.47% 7.16%
0.7754 0.9169 0.03231  7.62% 24.81%
0.5351 0.6013 0.01188 4.71% 50.02%
0.1419 0.3218 0.03318 35.93% 81.7%
0.05002 0.05002 O 0.0% 95.57%

0 Lab Contro! 5 1.128 1.083 1.174 1.146
10 5 1.131 1.095 1.166 1.12
32 5 1.048 1.015 1.08 1.047
100 4 0.8485 0.7456 0.9513 0.8507
180 5 0.564 0.531 0.597 0.5576
320 5 0.2065 0.1144 0.2986 0.2014
560 5 0.05002  0.05001 0.05003 0.05002
000-089-187-4 CETIS™ v1.8.7.20
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CETIS Ana|ytica| Report Report Date: 02 Jun-15 17:34 (p 2 of 3)
Test Code: 150513mprt | 08-7733-4797

Macrocystis Germination and Germ Tube Growth Test Nautilus Environmentai (CA)

Analysis ID:  12-4945-1639 Endpoint: Germination Rate CETIS Version: CETISv1.8.7
Analyzed: 02 Jun-1517:30 Analysis: Parametric-Multiple Comparison Official Results: Yes
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CETIS Analytica| Report Report Date: 02 Jun-16 17:34 (p 1 of 1)
Test Code: 160513mprt | 08-7733-4797

Macrocystis Germination and Germ Tube Growth Test Nautilus Environmental (CA)
Analysis ID:  07-4758-4339 Endpoint: Germination Rate CETIS Version: CETISv1.8.7

Analyzed: 02 Jun-1517:30 Analysis: Untrimmed Spearman-Kérber Official Results: Yes

Spearman-Karber Estimates

Threshold Option Threshold  Trim Mu Sigma EC50 95% LCL 95% UCL

Control Threshold 0.184 0.00% 2.072 0.01219 118.1 111.6 124.9

Germination Rate Summary Calculated Variate(A/B)

C-ug/L Control Type Count Mean Min Max Std Err Std Dev CV% %Effect A B

0 Lab Control 5 0.816 0.78 0.84 0.01288 0.02881 3.53% 0.0% 408 500

10 5 0.818 0.8 0.85 0.009695 0.02168 2.65% -0.25% 409 500

32 5 0.75 0.72 0.78 0.01 0.02236  2.98% 8.09% 375 500

100 4 0.5625 0.49 0.63 0.03198 0.06397 11.37% 31.07% 224 400

180 5 0.286 0.26 0.32 0.01077 0.02408 8.42% 64.95% 143 500

320 5 0.046 0.02 0.1 0.0147 0.03286 71.44%  94.36% 23 500

560 5 0 0 0 0 0 1000% O 500
Graphics

Germination Rate

600

000-089-187-4

CETIS™ v1.8.7.20
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CETIS Analytical Report

Report Date: 02 Jun-15 17:34 (p 3 of 3)
Test Code: 150513mprt | 08-7733-4797

Macrocystis Germination and Germ Tube Growth Test

Nautilus Environmental (CA)

Analysis ID:  02-9211-9979 Endpoint: Mean Length CETIS Version: CETISv1.8.7

Analyzed: 02 Jun-15 17:31 Analysis: Parametric-Multiple Comparison Official Results: Yes

Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Untransformed NA C>T NA NA 8.57% 10 32 17.89

Bonferroni Adj t Test

Control vs C-pg/L Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)

Lab Control 10 0.1231 2.552 1.037 8 1.0000 CDF Non-Significant Effect
32+ 3.694 2.552 1.037 8 0.0030 CDF Significant Effect
100* 8.213 2.552 1.099 7 <0.0001 CDF Significant Effect
180* 9.727 2.552 1.037 8 <0.0001 CDF Significant Effect
320* 16.96 2.552 1.037 8 <0.0001 CDF Significant Effect
560* 17.48 2.552 1.037 8 <0.0001 CDF Significant Effect

ANOVA Table

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

Between 262.3404 43,7234 6 106.1 <0.0001  Significant Effect

Error 11.13125 0.4122685 27

Total 273.4716 33

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Mod Levene Equality of Variance 1.917 3.812 0.1251 Equal Variances
Variances Levene Equality of Variance 7.891 3.558 <0.0001  Unequal Variances
Distribution Shapiro-Wilk W Normality 0.9618 0.9125 0.2741 Normal Distribution

Mean Length Summary

14 -
b

Mean Length
»
T
N
\
Centered
Untransformed

C-ug/L Control Type  Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
0 Lab Control 5 121 11.49 12.71 12.25 11.5 12.75 0.2179 4.03% 0.0%

10 5 12.05 11.19 12.91 11.75 11.25 13 0.3102 5.76% 0.41%
32 5 10.6 9.885 11.31 10.5 10 11.5 0.2574 5.43% 12.4%
100 4 8.563 7.467 9.658 8.625 7.75 9.25 0.3442 8.04% 29.24%
180 5 8.15 6.751 9.549 7.5 7.25 9.5 0.5037 13.82% 32.64%
320 5 5.213 4,803 5.622 5 5 5.75 0.1474 6.32% 56.92%
560 5 5 5 5 5 5 5 0 0.0% 58.68%
Graphics

oLc 10 32 100 180 320 560

C-ug/L

Rankits

000-089-187-4 CETIS™ v1.8.7.20
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CETIS Ana|y-tica| Report Report Date: 02 Jun-15 17:34 (p 1 of 1)
Test Code: 160513mprt | 08-7733-4797

Macrocystis Germination and Germ Tube Growth Test Nautilus Environmental (CA)
Analysis ID:  14-5916-3987 Endpoint: Mean Length CETIS Version: CETISv1.8.7

Analyzed: 02 Jun-15 17:31 Analysis: _Linear Interpolation (ICPIN) Official Results: Yes

Linear Interpolation Options

X Transform Y Transform Seed Resamples Exp 95% CL Method

Linear Linear 985217 Yes Two-Point Interpolation

Point Estimates

Level g/l 95% LCL 95% UCL

IC25 82.9 61.05 114.7

IC50 280.1 249 300.2

Mean Length Summary Calculated Variate

C-ug/L Control Type Count Mean Min Max Std Err Std Dev CV% %Effect

0 Lab Control 5 121 11.5 12.75 0.2179 0.4873 4.03% 0.0%

10 5 12.05 11.25 13 0.3102 0.6937 5.76% 0.41%

32 5 10.6 10 11.5 0.2574 0.5755 5.43% 12.4%

100 4 8.563 7.75 9.25 0.3442 0.6884 8.04% 29.24%

180 5 8.15 7.25 9.5 0.5037 1.126 13.82%  32.64%

320 5 5213 5 5.75 0.1474 0.3295 6.32% 56.92%

560 5 5 5 5 0 0 0.0% 58.68%

Graphics

14 -

Mean Length
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Report Date: 02 Jun-1517:35 (1 of 1)

CETIS QC Plot

Macrocystis Germination and Germ Tube Growth Test Nautilus Environmentai (CA)

Test Type: Growth-Germination Organism: Macrocystis pyrifera (Giant Kelp) Material: Copper chloride
Protocol: EPA/600/R-95/136 (1995) Endpoint: Germination Rate Source: Reference Toxicant-REF
Macrocystis Germination and Germ Tube Growth Test
+3s
+2s
o
S
=
[
GI-J
g Mean
=]
(&)
-
S
o
=
e
n
s -2
-3s
R EEEEEEEEEEEEEEEE
8 8 2 R 2 8 2 2 2 o B 9 8 2 & =2 8 8 ®F g n
Mean 110.2 Count: 20 -2s Warning Limit: 47.15 -3s Action Limit: 15.61
Sigma: 31.54 CV: 28.60% +2s Warning Limit: 173.3 +3s Action Limit: 204.9
Quality Control Data
Point Year Month Day Time QC Data Delta Sigma Warning Action TestID Analysis ID
1 2014 Sep 30 12:15 150.5 40.33 1.279 13-9787-7056  02-8487-1458
2 Oct 8 11:40 127.8 17.6 0.558 15-0209-2295 12-7369-3569
3 13 156:00 121.9 11.71 0.3714 07-9089-8433  21-1969-7792
4 21 11145 116.2 5.985 0.1898 05-9690-1778  07-6459-5729
5 Nov 1 17:30 1349 24.67 0.7821 01-6548-8876  19-8891-4456
6 5 1210 1471 36.91 1.17 16-4808-9223  03-9213-0972
7 19 11:45 69.84 -40.36 -1.28 19-5595-5174  10-2118-3209
8 Dec 1 14256 1552 44.97 1.426 00-5019-0818 01-5801-5093
9 10 11:45 7577 -34.43 -1.091 20-1153-56143  06-3379-4906
10 12 16:00 113.5 3.325 0.1054 11-8986-9857 15-5507-8419
11 2015 Jan 7 11:50 70.09 -40.11 -1.272 05-1839-9516  16-0872-3144
12 13 156:20 11241 1.942 0.06156 19-5672-8241  21-3328-2708
13 Feb 3 14110 1246 14.4 0.4565 02-0093-1321  09-6992-3779
14 10 13:45 69.37 -40.83 -1.295 15-5769-6471  18-0756-1200
15 Mar 2 19125 94.56 -15.64 -0.4958 02-8587-0344  12-3520-6702
16 11 11:40 785 -31.7 -1.005 16-3863-7280 09-2265-0470
17 18 12:00 80.1 -30.1 -0.9544 00-4348-8755 17-4019-8643
18 Apr 8 13:20 97.16 -13.04 -0.4134 16-4963-4427 03-3491-3881
19 21 16:156 93.03 -17.17 -0.5445 05-9446-7141  00-0365-1165
20 May 9 14:25 1724 62.22 1.973 11-5639-4173  20-3923-9025
21 13 12:20 11841 7.857 0.2491 08-7733-4797 07-4758-4339

000-089-187-4

CETIS™ v1.8.7.20
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Report Date: 02 Jun-1517:35 (1 of 1)

CETIS QC Plot

Macrocystis Germination and Germ Tube Growth Test Nautilus Environmental (CA)

Test Type: Growth-Germination Organism: Macrocystis pyrifera (Giant Kelp) Material: Copper chloride
Protocol: EPA/600/R-95/136 (1995) Endpoint: Mean Length Source: Reference Toxicant-REF
Macrocystis Germination and Germ Tube Growth Test
600-;
o
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I EEEE
§ 8§ 8 8§ & & &8 § 8 % &R 5 B B OE B B 3 B O§F o5
S 8 92 =X 2 8 2 2 2 o9 5 9 8 2 g o4 9 8 A g o
Mean: 196.1 Count: 20 -2s Warning Limit: 39.03 ~3s Action Limit: -39.52
Sigma: 78.55 CV: 40.10% +2s Warning Limit: 353.2 +3s Action Limit: 431.8

Quality Control Data

Point Year Month Day Time QC Data Deita Sigma Warning Action Test D Analysis ID

1 2014 Sep 30 12:15 173.8 -22.25 -0.2833 13-9787-7056  19-7873-0878

2 Oct 8 11:40 266.9 70.78 0.9011 16-0209-2295 14-5837-8655

3 13 15:00 410.8 214.7 2.734 (+) 07-9089-8433  18-0074-3690

4 21 11:45 348 161.9 1.934 05-9690-1778  02-4326-8088

5 Nov 1 17:30 2021 6.005 0.07645 01-6548-8876 12-7526-4191

6 5 1210 2434 47.34 0.6026 16-4808-9223 00-4645-3717

7 19 11:45 1784 -17.7 -0.2253 19-5695-5174  15-0041-2395

8 Dec 1 14:25 167.1 -29.02 -0.3695 00-5019-0818 01-4688-9594

9 10 11:45 192.7 -3.373 -0.04294 20-1153-5143  19-2658-2480

10 12 16:00 152.8 -43.27 -0.5509 11-8986-9857 14-7967-2457

11 2015 Jan 7 11:50 159.3 -36.79 -0.4684 05-1839-9516  20-5481-8709

12 13 15:20 165.1 -30.96 -0.3941 19-5672-8241  11-2312-3644

13 Feb 3 1410 1485 -47.62 -0.6062 02-0093-1321  00-8294-2622

14 10 13:45 90.23 -105.9 -1.348 15-5769-6471  18-5702-3882

15 Mar 2 19:25 1759 -20.24 -0.2576 02-8587-0344 07-8323-3127

16 11 11:40 96.64 -99.46 -1.266 16-3863-7280 04-6998-1152

17 18 12:00 116.8 -79.35 -1.01 00-4348-8755 09-8096-6426

18 Apr 8 13:20 170 -26.14 -0.3328 16-4963-4427 08-2168-6694

19 21 16:15 2041 7.963 0.1014 05-9446-7141  17-6422-9986

20 May 9 14:25 260 63.9 0.8135 11-5639-4173  11-0369-2164

21 13 12:20 280.1 83.99 1.069 08-7733-4797 14-5916-3987

000-089-187-4
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Report Date: 02 Jun-1517:35 (1 of 1)

CETIS QC Plot

Macrocystis Germination and Germ Tube Growth Test Nautilus Environmental (CA)

Test Type: Growth-Germination Organism: Macrocystis pyrifera (Giant Kelp) Material: Copper chloride
Protocol: EPA/600/R-95/136 (1995) Endpoint: Mean Length Source: Reference Toxicant-REF
Macrocystis Germination and Germ Tube Growth Test
+3s
+2s
2
s
£
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3 Mean
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Hy -2s
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-3s

S
8 8 2 " 838 8 2@ 8 2 8 B 2 3 2 & =2 8 8 & g 0o
Mean 49.42 Count: 20 -2s Warning Limit: -8.499 -3s Action Limit: -37.46
Sigma: 28.96 CV: 58.60% +2s Warning Limit: 107.3 +3s Action Limit: 136.3

Quality Control Data

Point Year Month Day Time QC Data Delta Sigma Warning Action TestID Analysis ID

1 2014 Sep 30 12:15 3348  -1594  -0.5505 13-9787-7056  19-7873-0878

2 Oct 8 11:40 9366  44.24 1.528 15-0209-2295  14-5837-8655

3 13 15:00 9.074  -40.35  -1.393 07-9089-8433  18-0074-3690

4 21 11:45 9.019 -40.4 -1.395 05-9690-1778  02-4326-8088

5 Nov 1 17:30 9.855 -39.56 -1.366 01-6548-8876  12-7526-4191

6 5 12110 85.74 36.32 1.254 16-4808-9223  00-4645-3717

7 19 11:45 76.63 27.21 0.9394 19-5695-5174  15-0041-2395

8 Dec 1 14125 42,05  -7.375  -0.2546 00-5019-0818  01-4688-9594

9 10 11:45 21.81 -27.61 -0.9535 20-1153-5143  19-2658-2480

10 12 16:00 60.17  10.75 0.3713 11-8986-9857  14-7967-2457

11 2015 Jan 7 11:50 55.64 6.221 0.2148 05-1839-9516  20-5481-8709

12 13 15:20 47.84 -1.579 -0.05453 19-5672-8241  11-2312-3644

13 Feb 3 14110 276 -21.82 -0.7535 02-0093-1321  00-8294-2622

14 10 13:45 33.37 -16.05 -0.5543 15-5769-6471  18-5702-3882

15 Mar 2 1925 58.41 8.991 0.3105 02-8587-0344 07-8323-3127

16 11 11:40 49.36 -0.06467 -0.00223 16-3863-7280 04-6998-1152

17 18 12:00 54.03 4.608 0.1591 00-4348-8755 09-8096-6426

18 Apr 8 13:20 66.52 171 0.5903 16-4963-4427 08-2168-6694

19 21 16:15 37.04 -12.38 -0.4276 05-9446-7141  17-6422-9986

20 May 9 14125 1171 67.72 2.338 +) 11-56639-4173  11-0369-2164

21 13 12:20 829 33.48 1.156 08-7733-4797  14-5916-3987

000-089-187-4
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Macrocystis Germination and Germ Tube Growth Test

Nautilus Environmental - San Diego

Start Date:  13-May-15 Species: Macrocystis pyrifera Test ID: 150513mprt

End Date: 15-May-15 Protocol: EPA/600/R-95/136 (1995 West Coast Manual) Sample Source: Internal

Sampled: 13-May-15 // Sample Station: CuCl,

Random Number Number . . Calibration | Mean Tube

Number Counted | Germinated Tube Length Measurements (micrometer units) Factor Length (um)
1 100 75 4 4 5 5 4 5 5 4 4 3 25 10.75
2 *
3 100 32 3 2 3 5 2 2 3 3 3 3 25 7.25
4 100 49 4 4 3 3 4 3 2 3 2 3 2.5 7.75
5 100 10 2 2 2 2 2 4 2 3 2 2 2.5 5.75
6 100 63 5 3 3 4 2 3 3 4 5 4 2.5 9.00
7 100 80 4 6 5 6 4 5 5 4 4 4 2.5 11.75
8 100 78 5 5 6 4 5 3 4 5 5 4 25 11.50
9 100 4 2 2 3 2 2 2 2 2 25 5.31
10 100 83 6 4 5 6 5 5 5 5 5 4 2.5 12.50
11 100 74 5 4 5 5 4 4 4 3 3 5 2.5 10.50
12 100 28 2 2 4 3 3 3 2 4 4 2 2.5 7.25
13 100 2 2 2 2 2 2 2 25 5.00
14 100 81 4 4 5 7 5 5 7 6 5 4 25 13.00
15 100 78 5 5 5 4 5 6 3 4 5 4 25 11.50
16 100 0 2 2 2.5 5.00
17 100 84 5 3 6 5 3 5 6 6 5 5 25 12.25
18 100 0 2 2 25 5.00
19 100 30 2 2 6 3 3 3 2 2 5 2 25 7.50
20 100 85 5 4 4 5 6 5 5 5 5 3 25 11.75
21 100 76 3 4 3 4 5 4 4 4 5 4 25 10.00
22 100 53 3 3 5 2 4 3 3 4 4 2 25 8.25
23 100 0 2 2 2.5 5.00
24 100 60 5 4 4 3 3 3 4 3 5 3 2.5 9.25
25 100 79 5 6 5 4 4 5 5 5 5 25 12.25
26 100 0 2 2 2 25 5.00
27 100 2 2 2 2 2 2.5 5.00
28 100 0 2 2 2.5 5.00
29 100 83 5 3 4 6 5 6 5 4 4 5 2.5 11.75
30 100 26 4 3 5 4 3 3 5 3 3 5 2.5 9.50
31 100 80 3 7 5 6 4 3 4 5 4 4 2.5 11.25
32 100 27 3 4 5 4 3 4 3 3 4 4 25 9.25
33 100 5 2 2 2 2 25 5.00
34 100 72 4 4 3 3 5 4 5 4 5 4 25 10.25
35 100 84 6 6 6 5 4 5 4 5 5 5 2.5 12.75

Technician Note: If there are any germinated spores in the replicate, scan the slide to measure 10 lengths if possible (regardless of number germinated).
* Slide not inoculated, technician error. .
P P
QC Check: B Ljafis Final Review: ﬁz (gfl U a\{ 3 Analyst:  BK
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Macrocystis Germination and Germ Tube Growth Test Nautilus Environmental - San Diego

Start Date:  13-May-15 Species: Macrocystis pyrifera Test ID: 150513mprt

End Date: 15-May-15 Protocol: EPA/600/R-95/136 (1995 West Coast Manual) Sample Source: Internal

Sampled: 13-May-15 Sample Station: CuCl,

Random Number Number Tube Length Measurements (micrometer units) Calibration | Mean Tube

Number Counted | Germinated Factor Length (um)
1 100 = Y o = = o = it 4+ = 7.5 #DIV/O!
2 100 &%) . ' ! \ #DIV/0!
3 100 22 2 Z = S Z Z = > =z >3 | #DIV/0!
4 100 4 i g EA 2 o = zZ- =, Z = | #DIV/0!
5 100 10 Z. PA Z Z z Lf 7 = Z— 2 #DIV/0!
6 100 C%Zb = = Z 2 Z Z = ol = i/ #DIV/0!
7 100 20 o A = & 2 5 S o < ~ #DIV/O!
8 100 1% E = A Lf = =, o = of #DIV/0!
9 100 Y 7 Z Z- 2 2 Z 7 ! #DIV/0!
10 100 27 2 L S ( = = = =Y = ot | #DIV/0!
11 100 14 S o 5 5 o < L = = = § #DIV/0!
12 100 =5 7 Z o 3 ' Z = </ </ Z | #DIV/0!
13 100 7 2 Z y 7 Z- Z- ! ] | #DIV/0!
14 100 21 H u = 3 S = 7 b ) f | #DIV/0!
15 100 1% = = > b 5 o = o = o l #DIV/0!
16 100 0 2 7 \ | #DIV/0!
17 100 ku ) % L k) Z = L ¢ = s #DIV/0!
18 100 0 2 7 #DIV/0!
19 100 50 2 &) 2, 2 2 Z- J_ 2. #DIV/Q!
20 100 25 S LL Lt = / = 5 = S ) #DIV/0!
21 100 10 % Lf = Y ‘ LL ¥ o = < #DIV/O!
22 100 %% 2 = = Z - > 2 Y o Z #DIV/0!
23 100 o) 7. Z ‘ #DIV/Q!
24 100 L0 = [ “ > = =z L % 5 2 #DIV/0!
25 100 14 5 b S L o = 55 5 = s #DIV/0!
26 100 D 2 Z 2 ” ‘ #DIV/0!
27 100 2 Z- 2— 2 Z #DIV/0!
28 100 0 2 Z #DIV/0!
29 100 L7 5 2, t A = = i o I #DIV/0!
30 100 20, 4 2 5 o z, 2, S = = = #DIV/0!
31 100 %0 > -] = L of 2 4 = ~ = #DIV/0!
32 100 -] Z o = L = L = = o o #DIV/0!
33 100 = z 7 7 #DIV/0!
34 100 17 4 Y = it 5 .l S o #DIV/0!
35 100 Y L, (s 4 = o =) 4 = = = Y, #DIV/0!

Technician Note: If there are any germinated spores in the replicate, scan the slide to measure 10 lengths if possible (regardless of number germinated).
QC Check: % kithy Final Review: }Zg fs:"d‘t( Analyst: \/( /&
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Test Code: 08-7733-4797/150513mprt
Macrocystis Germination and Germ Tube Growth Test Nautilus Environmental (CA)
Start Date: 13 May-15 Species: Macrocystis pyrifera Sample Code:  150513mprt
End Date: 15 May-15 Protocol: EPA/600/R-95/136 (1995) Sample Source: Reference Toxicant
Sample Date: 13 May-15 Material: Copper chloride Sample Station: Copper Chloride
C-pgiL Code| Rep | Pos | # Counted | # Germinated | Mean Length | CalFactor Notes
B 0 LC | 1 | 25 100 1
I 0 Lc| 2 | 29 100 1
0 LC ! 3 | 35 100 1
0 LC | 4 8 100 1
] Lc | 5 | 17 100 1
10 1 10 100 1
10 2 7 100 1
10 3 | 14 100 1
10 4 | 20 100 1
10 5 | 31 100 1
32 1 34 100 1
32 2 1 100 1
32 3 M 100 1
32 4 15 100 1
32 5 | 21 100 1
100 1 6 100 1
B 100 2 | 22 100 1
3 100 3 | 2 100 1
100 4 4 100 1
- 100 5 | 24 100 1
180 1 12 100 1
180 2 | 30 100 1
180 3 3 100 1
180 4 | 32 100 B
R 180 5 | 19 100 1
320 1 33 100 1
320 2 | 13 100 ‘ 1
320 3 9 100 1
320 4 5 100 1
320 5 | 27 100 1
560 1 26 100 1
560 2 | 28 100 1
560 3 | 23 100 1
560 4 16 100 1
560 5 | 18 100 1

QLN
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Marine Chronic Bioassay

Client : Internal
Sample ID: CuCl,
Test No.: 150513mprt

Dilutions made by:

7&\(‘9

Dilution calcs. (final volume 250 mL):

Water Quality Measurements

Test Species: Macrocystis pyrifera

Start Date/Time: 5/13/2015

220

End Date/Time: 5/15/2015

(s

Conc. pg/L 10 32 100 180 320 560
Vol. Cu stock added (mL): | 2 & e q 24 <. 4.7, (s
Cu Stock Conc. (ug/L) qas4 g &30 gioe 2,630 B,620 | @p,a00
Analyst: {3((//. Analyst: S’TC/
Initial Readings Final Readir.\gsA _
Lab Control K. K03 32\ 7. (_( 7.7 S K
10 QO | g.ob 320\ |5y | 7L w2 ()
32 7.2l 06| 332 [\s L |7 (;(, 9% | 57 f/ 15
100 7oA | @oT| 330 s S | 7Y | 7% 33 / (5]
180 7.a go1 |24 \S 7 . L( DY ?Z,ff [$~ '
320 1.4 .04 325 |[\s 7 “71,( 75??‘ $2. 57 5.
74| et | B3\ ss | 7Y | 27 | T2 5y
Comments:
QC Check: BlC (alz,h%‘;/ Final Review: Q& é‘/‘f/(\f’

Nautilus Environmental. 4340 Vandever Avenue. San |Diego, CA 92120.




Marine Chronic Bioassay Kelp Spore Germination & Growth Worksheet

Client: Tderne Start Date/Time:  5/13/2015 [/ \12.0
Test No.: 1505 13 mpek End Date/Time:  5/15/2015 [ jjI§~
Tech. Initials: /A(Ji Test Species: Macrocystis pyrifera
Date Collected: Wll( (5
Kelp Collectors: O L
Collection Location: Lo Dol Couve
Time of Initial Rinsing and Dessication : s 2B j%'ft?" VRS
K PROWESSTOIN D)

Time of Rinsing and Transfer to Release Beaker: SN34S nwss
Conditions of Zoos i ility: 2 ' 5 | \‘\’\\k"\’/

pore Density and Motility: W o Q&v\baw Z W HYVWYY

L] Y 1
Time of Blade Removal From Release Beaker: 21 \S o
Density Counts (target = 90): ¥ \ 20 %2 \BS \ 3 L{ Mean: \'3 ‘g
Meanﬁlﬁ \31.¢ *10,000=_1,21%, 00O spores/mi (density of spore release)
g‘ﬁz]ns

If spore release = 900,000 spores/ml: Inoculate with 0.25 mi

If spore release > 900,000 spores/ml: Calculate a dilution factor, x, create a new spore stock of 900,000 spores/ml and inoculate with 0.25 ml.

To calculate the dilution factor:

Density of spore release \,2 (€ 00O * o025ml = D2, SO0spores = VU6 (x) dil.factor
1 container 225000  SPores -1.0 part spore stock (S m\

345w

. Y& part(s) seawater

If spore release < 900,000 spores/ml: The volume added should not exceed 0.5 ml. (This volume exceeds the EPA and MBP required volume
of no greater than 1% of the total test solution volume. However, it may sometimes be necessary to exceed the 0.3 ml requirement in order to
achieve the desired spore density.

: O ~ e
Time of inoculation: \/2/1 Amount inoculated: Q_ 2S v L

Location in Environmental Chamber (All replicates in each test must be on the same shelf;
do not split up tests among shelves):

Sheif number (m%:?zirsghl;\jgz;'?é%n:% Eiggﬁe_c) Rand;r:nr;gmber 24-hour germination check
1 QC dish # % germ.
2 3 B\
3
o (@ Cq- 239 { -5
5 6| - 224 \We-225
6 1A - 220 o 26>
Timers Checked? -/ Should be on 16:8 light:dark cycle |initials: i &
Comments: /
QC Check: __9\C el\u\w Final Review: /[{/ (;{( ¥ \\ (<
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Pacific Topsmelt



CETIS Summary Report Report Date: 01 Jun-15 09:05 (p 1 of 2)

Test Code: 150505aart | 20-1963-0951
Pacific Topsmelt 7-d Survival and Growth Test Nautilus Environmental (CA)
Batch ID: 11-9577-9322 Test Type: Growth-Survival (7d) Analyst:
Start Date: 05 May-15 14:15 Protocol: EPA/600/R-95/136 (1995) Diluent:  Diluted Natural Seawater
Ending Date: 12 May-15 11:00 Species:  Atherinops affinis Brine: Not Applicable
Duration: 6d 21h Source:  Aquatic Biosystems, CO Age: 15d
Sample ID: 17-1594-3816 Code: 150505aart Client: Internal
Sample Date: 05 May-15 Material:  Copper chloride Project:
Receive Date: 05 May-15 Source: Reference Toxicant
Sample Age: 14h Station: Copper Chloride
Comparison Summary
Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method
15-7845-5090 7d Survival Rate 37.5 75 53.03 20.5% Dunnett Multiple Comparison Test
03-0930-3044 96h Survival Rate 375 75 53.03 19.6% Dunnett Multiple Comparison Test
06-6513-3526 Mean Dry Biomass-mg 375 >37.5 NA 12.9% Equal Variance t Two-Sample Test
Point Estimate Summary
Analysis ID  Endpoint Level pg/l 95% LCL 95% UCL TU Method
13-6031-1332 7d Survival Rate EC50 62.73 54.69 71.95 Trimmed Spearman-Karber
02-8524-0195 96h Survival Rate EC50 69.03 58.59 81.34 Trimmed Spearman-Karber
13-1227-8396 Mean Dry Biomass-mg 1C25 49.96 40.85 61.5 Linear Interpolation (ICPIN)

IC50 63.51 53.28 90.73

Test Acceptability
Analysis ID Endpoint Attribute Test Stat TAC Limits Overlap Decision
13-6031-1332 7d Survival Rate Control Resp 1 0.8-NL Yes Passes Acceptability Criteria
15-7845-5090 7d Survival Rate Control Resp 1 0.8-NL Yes Passes Acceptability Criteria
06-6513-3526 Mean Dry Biomass-mg Control Resp 1.069 0.85 - NL Yes Passes Acceptability Criteria
13-1227-8396 Mean Dry Biomass-mg Control Resp 1.069 0.85 - NL Yes Passes Acceptability Criteria
15-7845-5090 7d Survival Rate PMSD 0.2054 NL - 0.25 No Passes Acceptability Criteria
06-6513-3526 Mean Dry Biomass-mg PMSD 0.1287 NL - 0.5 No Passes Acceptability Criteria
7d Survival Rate Summary
C-pgl/L Control Type  Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% %Effect
0 Lab Control 5 1 1 1 1 1 0 0 0.0% 0.0%
375 5 0.96 0.8489 1 0.8 1 0.04 0.08944  9.32% 4.0%
75 5 0.28 0 0.6132 0 0.6 0.12 0.2683 95.83%  72.0%
150 5 0 0 0 0 0 0 0 100.0%
300 5 0 0 0 0 0 0 0 100.0%
600 5 0 0 0 0 0 0 0 100.0%
96h Survival Rate Summary
C-pg/L Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% %Effect
0 Lab Control 5 1 1 1 1 1 0 0 0.0% 0.0%
37.5 5 0.96 0.8489 1 0.8 1 0.04 0.08944  9.32% 4.0%
75 5 0.36 0.03621  0.6838 0 0.6 0.1166 0.2608 72.44%  64.0%
150 5 0.08 0 0.216 0 0.2 0.04899 0.1095 136.9%  92.0%
300 5 0 0 0 0 0 0 0 100.0%
600 5 0 0 0 0 0 0 0 100.0%
Mean Dry Biomass-mg Summary
C-pg/L Control Type  Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev CV% %Effect
0 Lab Control 5 1.069 0.9786 1.159 0.99 1.162 0.03249 0.07264 6.8% 0.0%
37.5 5 1.047 0.8626 1.232 0.804 1.19 0.06647 0.1486 14.19%  2.02%
75 5 0.308 -0.1115  0.7275 0 0.818 0.1511 0.3378 109.7%  71.18%
150 5 0 0 0 0 0 0 0 100.0%
300 5 0 0 0 0 0 0 0 100.0%
600 5 0 0 0 0 0 0 0 100.0%
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CETIS Summary Report

Report Date:

Test Code:

01 Jun-15 09:05 (p 2 of 2)
150505aart | 20-1963-0951

Pacific Topsmelt 7-d Survival and Growth Test

Nautilus Environmental (CA)

7d Survival Rate Detail

C-ug/L Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep 5
0 Lab Control 1 1 1 1 1

37.5 1 1 1 0.8 1

75 0 0.4 0 0.6 0.4
150 0 0 0 0 0

300 0 0 0 0 0

600 0 0 0 0 0

96h Survival Rate Detail

C-ug/L Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep 5
0 Lab Control 1 1 1 1 1

37.5 1 1 1 0.8 1

75 0.2 0.4 0 0.6 0.6
150 0 0 0 0.2 0.2
300 0 0 0 0 0

600 0 0 0 0 0
Mean Dry Biomass-mg Detail

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Lab Control 1.032 0.99 1.128 1.032 1.162
375 1.074 1.032 1.18 0.804 1.136
75 0 0.384 0 0.818 0.338
150 0 0 0 0 0

300 0 0 0 0 0

600 0 0 0 0 0

000-089-180-4

CETIS™ v1.8.7.20

Analyst: \C/%/ QA: f\(@j‘g] }\j



CETIS Ana|ytica| Report Report Date: 01 Jun-1509:04 (p 1 of 4)
Test Code: 150505aart | 20-1963-0951
Pacific Topsmelt 7-d Survival and Growth Test Nautilus Environmental (CA)
Analysis ID:  15-7845-5090 Endpoint: 7d Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 01 Jun-15 9:04 Analysis: Parametric-Control vs Treatments Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA C>T NA NA 20.5% 37.5 75 53.03
Dunnett Multiple Comparison Test
Control vs C-pg/L Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)
Lab Control 37.5 0.41 2.108 0.245 8 0.4965 CDF Non-Significant Effect
75* 6.921 2.108 0.245 8 <0.0001 CDF Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 2.034508 1.017254 2 30.15 <0.0001  Significant Effect
Error 0.4048181 0.03373484 12
Total 2.439326 14
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Mod Levene Equality of Variance 4.092 8.022 0.0545 Equal Variances
Variances Levene Equality of Variance 17.78 6.927 0.0003 Unequal Variances
Distribution Shapiro-Wilk W Normality 0.8802 0.8328 0.0478 Normal Distribution
7d Survival Rate Summary
C-ug/L Control Type  Count Mean 95% LCL 95% UCL Median Min Max StdErr CV% %Effect
0 Lab Control 5 1 1 1 1 1 1 0 0.0% 0.0%
37.5 5 0.96 0.8489 1 1 0.8 1 0.04 9.32% 4.0%
75 5 0.28 0 0.6132 0.4 0 0.6 0.12 95.83% 72.0%
150 5 0 0 0 0 0 0 0 100.0%
300 5 0 0 0 0 0 0 0 100.0%
600 5 0 0 0 0 0 0 0 100.0%
Angular (Corrected) Transformed Summary
C-ug/L Control Type  Count Mean 95% LCL 95% UCL Median  Min Max StdErr CV% %Effect
0 Lab Control 5 1.345 1.345 1.346 1.345 1.345 1.345 0 0.0% 0.0%
37.5 5 1.298 1.165 1.43 1.345 1.107 1.345 0.04763 8.21% 3.54%
75 5 0.5413 0.1691 0.9135 0.6847 0.2255 0.8861 0.1341 55.38% 59.76%
150 5 0.2255 0.2255 0.2256 0.2255 0.2255 0.2255 0 0.0% 83.24%
300 5 0.2255 0.2255 0.2256 0.2255 0.2255 0.2255 0 0.0% 83.24%
600 5 0.2255 0.2255 0.2256 0.2255 0.2255 0.2255 0 0.0% 83.24%
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CETIS Analytical Report Report Date: 01 Jun-15 09:05 (p 2 of 4)

Test Code: 150505aart | 20-1963-0951

Pacific Topsmelt 7-d Survival and Growth Test Nautilus Environmental (CA)
Analysis ID:  03-0930-3044 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 01 Jun-15 9:04 Analysis: Parametric-Control vs Treatments Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA C>T NA NA 19.6% 37.5 75 53.03
Dunnett Multiple Comparison Test
Control vs C-ug/L Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)
Lab Control 37.5 0.4547 2.227 0.233 8 0.5647 CDF Non-Significant Effect

75* 6.837 2.227 0.233 8 <0.0001 CDF Significant Effect

150" 9.781 2.227 0.233 8 <0.0001 CDF Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 3.826172 1.275391 3 46.5 <0.0001 Significant Effect
Error 0.4388404 0.02742752 16
Total 4.265012 19
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Mod Levene Equality of Variance 4.418 5.953 0.0260 Equal Variances
Variances Levene Equality of Variance 8.445 5.292 0.0014 Unequal Variances
Distribution Shapiro-Wilk W Normality 0.9329 0.866 0.1757 Normal Distribution
96h Survival Rate Summary
C-pgl/L Control Type  Count Mean 95% LCL 95% UCL Median  Min Max Std Err CV% %Effect
0 Lab Control 5 1 1 1 1 1 1 0 0.0% 0.0%
37.5 5 0.96 0.8489 1 1 0.8 1 0.04 9.32% 4.0%
75 5 0.36 0.03621 0.6838 0.4 0 0.6 0.1166 72.44% 64.0%
150 5 0.08 0 0.216 0 0 0.2 0.04899 136.9% 92.0%
300 5 0 0 0 0 0 0 0 100.0%
600 5 0 0 0 0 0 0 0 100.0%
Angular (Corrected) Transformed Summary
C-pg/L Control Type  Count Mean 95% LCL 95% UCL Median Min Max Std Err  CV% %Effect
0 Lab Control 5 1.345 1.345 1.346 1.345 1.345 1.345 0 0.0% 0.0%
37.5 5 1.298 1.165 1.43 1.345 1.107 1.345 0.04763  8.21% 3.54%
75 5 0.6292 0.275 0.9834 0.6847 0.2255 0.8861 0.1276 45.33% 53.23%
150 5 0.3208 0.1588 0.4827 0.2255 0.2255 0.4636 0.05833 40.66% 76.16%
300 5 0.2255 0.2255 0.2256 0.2255 0.2255 0.2255 0 0.0% 83.24%
600 5 0.2255 0.2255 0.2256 0.2255 0.2255 0.2255 0 0.0% 83.24%
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CETIS Analytical Report Report Date: 01 Jun-15 09:05 (p 3 of 4)

Test Code: 150505aart | 20-1963-0951
Pacific Topsmelt 7-d Survival and Growth Test Nautilus Environmental (CA)
Analysis ID:  03-0930-3044 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 01 Jun-15 9:04 Analysis: Parametric-Control vs Treatments Official Results: Yes
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CETIS Analytical Report

Report Date: 01 Jun-15 09:05 (p 4 of 4)
Test Code: 150505aart | 20-1963-0951

Pacific Topsmeit 7-d Survivai and Growth Test

Nautilus Environmental (CA)

Analysis ID:  06-6513-3526 Endpoint: Mean Dry Biomass-mg CETIS Version: CETISv1.8.7
Analyzed: 01 Jun-15 9:04 Analysis: Parametric-Two Sample Official Results: Yes
Data Transform Zeta Alt Hyp Trials Seed PMSD Test Result

Untransformed NA

C>T NA NA

12.9% Passes mean dry biomass-mg

Equal Variance t Two-Sample Test

Control vs C-ug/L Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)
Lab Control 37.5 0.2919 1.86 0.138 8 0.3889 CDF Non-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 0.001166405 0.001166405 1 0.08523 0.7778 Non-Significant Effect
Error 0.1094818 0.01368523 8
Total 0.1106482 9
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Variance Ratio F 4.187 23.15 0.1944 Equal Variances
Distribution Shapiro-Wilk W Normality 0.9262 0.7411 0.4112 Normal Distribution
Mean Dry Biomass-mg Summary
C-ug/L Control Type  Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
0 Lab Control 5 1.069 0.9786 1.159 1.032 0.99 1.162 0.03249 6.8% 0.0%
375 5 1.047 0.8626 1.232 1.074 0.804 1.19 0.06647 14.19% 2.02%
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CETIS Analytical Report Report Date: 01 Jun-15 09:05 (p 1 of 1)
Test Code: 150505aart | 20-1963-0951
Pacific Topsmelt 7-d Survival and Growth Test Nautilus Environmental (CA)
Analysis ID:  13-1227-8396 Endpoint: Mean Dry Biomass-mg CETIS Version: CETISv1.8.7
Analyzed: 01 Jun-15 9:04 Analysis: Linear Interpolation (ICPIN) Official Results: Yes
Linear Interpolation Options
X Transform Y Transform Seed Resamples Exp 95% CL Method
Linear Linear 416493 1000 Yes Two-Point Interpolation
Point Estimates
Level pg/L 95% LCL 95% UCL
IC25 49.96 40.85 61.5
IC50 63.51 53.28 90.73
Mean Dry Biomass-mg Summary Calculated Variate
C-pg/L Control Type Count Mean Min Max Std Err Std Dev  CV% %Effect
0 Lab Control 5 1.069 0.99 1.162 0.03249 0.07264 6.8% 0.0%
37.5 5 1.047 0.804 1.19 0.06647 0.1486 14.19%  2.02%
75 5 0.308 0 0.818 0.1511 0.3378 109.7%  71.18%
150 5 0 0 0 0 0 100.0%
300 5 0 0 0 0 0 100.0%
600 5 0 0 0 0 0 100.0%
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CETIS Analytical Report

Report Date: 01 Jun-15 09:05 (p 1 of 2)
Test Code: 150505aart | 20-1963-0951

Pacific Topsmelit 7-d Survival and Growth Test

Nautilus Environmental (CA)

Analysis ID:  13-6031-1332
Analyzed: 01 Jun-15 9:04

Endpoint: 7d Survival Rate
Analysis: Trimmed Spearman-Kérber

CETIS Version: CETISv1.8.7
Official Results: Yes

Trimmed Spearman-Kirber Estimates
Threshold Option Threshold Trim Mu

Sigma

EC50 95% LCL 95% UCL

Control Threshold 0

4.00% 1.797

0.02978

62.73 54.69 71.95

7d Survival Rate Summary

Calculated Variate(A/B)

1.0€
09 F
0.8 E
0.7
0.6 :

05 F

7d Survival Rate

04 F
03 F
0.2 F

01 F

0.0

C-pg/L

C-ug/L Control Type Count Mean Min Max Std Err Std Dev CV% %Effect A B
0 Lab Control 5 1 1 1 0 0 0.0% 0.0% 25 25
375 5 0.96 0.8 1 0.04 0.08944  9.32% 4.0% 24 25
75 5 0.28 0 0.6 0.12 0.2683 95.83%  72.0% 7 25
150 5 0 0 0 0 0 100.0% O 25
300 5 0 0 0 0 0 1000% O 25
600 5 0 0 0 0 0 100.0% 0 25
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CETIS Ana|ytica| Report Report Date: 01 Jun-15 09:05 (p 2 of 2)
Test Code: 150505aart | 20-1963-0951
Pacific Topsmelit 7-d Survival and Growth Test Nautifus Environmental (CA)
Analysis ID:  02-8524-0195 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 01 Jun-15 9:04 Analysis: Trimmed Spearman-Karber Official Results: Yes
Trimmed Spearman-Karber Estimates
Threshold Option Threshold  Trim Mu Sigma EC50 95% LCL 95% UCL
Control Threshold 0 4.00% 1.839 0.03562 69.03 58.59 81.34
96h Survival Rate Summary Calculated Variate(A/B)
C-ug/L Control Type Count Mean Min Max Std Err Std Dev CV% %Effect A B
0 Lab Control 5 1 1 1 0 0 0.0% 0.0% 25 25
37.5 5 0.96 0.8 1 0.04 0.08944  9.32% 4.0% 24 25
75 5 0.36 0 0.6 0.1166 0.2608 72.44%  64.0% 9 25
150 5 0.08 0 0.2 0.04899  0.1095 136.9%  92.0% 2 25
300 5 0 0 0 0 0 100.0% O 25
600 5 0 0 0 0 0 1000% O 25
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Report Date: 01 Jun-1509:05 (1 of 1)

CETIS QC Plot

Pacific Topsmelt 7-d Survival and Growth Test Nautilus Environmental (CA)

Copper chloride
Reference Toxicant-REF

Test Type: Growth-Survival (7d) Material:

EPA/600/R-95/136 (1995)

Organism: Atherinops affinis (Topsmelt)

Endpoint: 7d Survival Rate Source:

Protocol:

Pacific Topsmelt 7-d Survival and Growth Test
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Mean 83.14 Count: 20 -2s Warning Limit: 44.64 -3s Action Limit: 25.39
Sigma: 19.25 CV: 23.20% +2s Warning Limit: 121.6 +3s Action Limit: 140.9
Quality Control Data
Point Year Month Day Time QC Data Delta Sigma Warning Action TestID Analysis ID
1 2014 Jul 8 1215 66.2 -16.94 -0.8799 11-1291-5570  01-3275-8518
2 12 15:30 68.06 -15.08 -0.7832 19-5679-7209 09-1848-2586
3 22 12:10 76.61 -6.532 -0.3393 08-9694-1010  04-9281-6630
4 Aug 5 12:30 101.7 18.52 0.962 02-3572-4318  04-1355-8832
5 19 12:50 76.14 -7.001 -0.3637 10-2220-5806  14-8107-1507
6 Sep 9 13:15 115.7 32.53 1.69 00-2260-7679  08-1265-9953
7 23 10:00 435 -39.64 -2.059 -) 10-2715-0848 (08-7935-5641
8 Oct 7 14555 98.2 15.06 0.7825 03-4335-1097 08-4043-4062
9 14 14:55 94.93 11.79 0.6126 03-4389-3229  08-0313-6046
10 Nov 4 17:.00 103.2 20.03 1.04 07-3336-0499 03-9882-1644
11 19 15:35 94.93 11.79 0.6126 01-4951-3716  16-3767-9666
12 Dec 9 13:30 83.34 0.2032 0.01056 18-0939-8222 20-7541-1411
13 2015 Jan 6 11:.00 95.52 12.38 0.6429 09-8025-9732  14-3733-1272
14 Feb 3 14.00 88.25 5.109 0.2654 21-1065-0393 01-8543-8572
15 10 14:30 88.25 5.109 0.2654 02-7871-6683 00-0287-3888
16 Mar 2 15:30 47.25 -35.89 -1.865 16-8982-2124  03-5342-0079
17 17 10:15 54.52 -28.62 -1.487 18-0061-0968 11-1706-8798
18 Apr 7 12:35 88.59 5.445 0.2829 19-9342-6452 01-8109-7656
19 13 14:10 97.6 14.46 0.7512 21-1811-2763 06-4686-3592
20 20 13:50 80.38 -2.757 -0.1432 00-6349-8324  16-3484-4333
21 May 5 14115 6273 -20.41 -1.06 20-1963-0951 13-6031-1332

000-089-180-4

CETIS™ v1.8.7.20

Analyst; ‘C/\?:J QA:/K (:9/ 5/( §




Report Date: 01 Jun-15 09:05 ( 1 of 1)

CETIS QC Plot

Pacific Topsmelt 7-d Survival and Growth Test Nautilus Environmental (CA)

Material:
Source:

Copper chloride
Reference Toxicant-REF

Test Type: Growth-Survival (7d)
Protocol: EPA/600/R-95/136 (1995)

Organism: Atherinops affinis (Topsmelt)
Endpoint: Mean Dry Biomass-mg

EC50-pg/L. Copper chloride

Pacific Topsmelt 7-d Survival and Growth Test

+3s

+2s

R
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Mean 85.3 Count: 20 -2s Warning Limit: 43.6 -3s Action Limit: 22.75
Sigma: 20.85 (4"H 24.40% +2s Warning Limit: 127 +3s Action Limit: 147.9

Quality Control Data

Point Year Month Day Time QC Data Delta Sigma Warning Action TestID Analysis ID

1 2014 Jul 8 12115 6594 -19.36 -0.9283 11-1291-5570  09-7900-1840

2 12 15:30 64.2 -21.1 -1.012 19-5679-7209 11-2284-5616

3 22 12110 71.33 -13.97 -0.6701 08-9694-1010  11-8500-0101

4 Aug 5 12:30 107 21.7 1.041 02-3572-4318 06-4448-6794

5 19 12:50 74.65 -10.65 -0.5109 10-2220-5806 20-0116-6202

6 Sep 9 13:15 1135 28.24 1.354 00-2260-7679 20-3452-2478

7 23 10:00 53.65 -31.65 -1.518 10-2715-0848  08-1906-9903

8 Oct 7 14:55 106.4 211 1.012 03-4335-1097 09-3471-6201

9 14 14:55 1021 16.81 0.806 03-4389-3229  04-1492-4013

10 Nov 4 17.00 106.3 21.03 1.009 07-3336-0499  19-0008-4150

11 19 15:35 102.3 17 0.8156 01-4951-3716  05-1986-4487

12 Dec 9 13:30 90.88 5.578 0.2675 18-0939-8222 21-2156-2542

13 2015 Jan 6 11:.00 99.63 14.33 0.6873 09-8025-9732  20-8969-8695

14 Feb 3 14:.00 95.81 10.51 0.504 21-1065-0393  08-1230-3729

15 10 14:30 99.42 14.12 0.6771 02-7871-6683 01-6233-9739

16 Mar 2 1530 4215 -43.15 -2.07 (-) 16-8982-2124  13-6300-7842

17 17 1015 56.41 -28.89 -1.386 18-0061-0968 00-1953-5316

18 Apr 7 12:35 78.22 -7.085 -0.3398 19-9342-6452 09-2081-8015

19 13 14:10 94.96 9.66 0.4633 21-1811-2763 05-5570-3525

20 20 13:50 81.16 -4.137 -0.1984 00-6349-8324 17-2159-2892

21 May 5 14:15 63.51 -21.79 -1.045 20-1963-0951  13-1227-8396
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Report Date: 01 Jun-1509:05 (1 of 1)

CETIS QC Plot

Pacific Topsmelt 7-d Survival and Growth Test Nautilus Environmental (CA)

Copper chloride
Reference Toxicant-REF

Material:
Source:

Test Type: Growth-Survival (7d)
Protocol: EPA/600/R-95/136 (1995)

Organism: Atherinops affinis (Topsmelt)
Endpoint: 96h Survival Rate

Pacific Topsmelt 7-d Survival and Growth Test

EC50-pg/L Copper chloride
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Mean: 90.94 Count: 20 -2s Warning Limit: 51.58 -3s Action Limit: 31.9
Sigma: 19.68 CV: 21.60% +2s Warning Limit: 130.3 +3s Action Limit: 150

Quality Control Data

Point Year Month Day Time QC Data Delta Sigma Warning Action TestID Analysis ID

1 2014 Jul 8 12:15 69.98 -20.96 -1.065 11-1291-5570  12-3485-8625

2 12 15:30 68.06 -22.88 -1.162 19-5679-7209  14-7190-8017

3 22 12110 82.64 -8.297 -0.4216 08-9694-1010  03-0721-9902

4 Aug 5 12:30 110.7 19.72 1.002 02-3572-4318  17-8338-0224

5 19 12:50 85.25 -5.692 -0.2892 10-2220-5806  03-5586-7088

6 Sep 9 13115 1254 34.44 1.75 00-2260-7679  03-6498-2670

7 23 10:00 76.05 -14.89 -0.7568 10-2715-0848 05-4744-6984

8 Oct 7 14:55 107.7 16.77 0.8523 03-4335-1097  14-3670-0847

9 14 14:55 1121 21.17 1.076 03-4389-3229  02-1869-3649

10 Nov 4 17:00 118.5 27.57 1.401 07-3336-0499  04-3369-9002

11 19 15:35 100.3 9.405 0.4779 01-4951-3716  01-3053-1585

12 Dec 9 13:30 90.54 -0.3853  -0.02009 18-0939-8222 16-6086-0113

13 2015 Jan 6 11:00 99.86 8.922 0.4533 09-8025-9732  16-4836-2900

14 Feb 3  14:00 8825 -2.691 -0.1367 21-1065-0393  09-4908-9330

15 10 14:30 90.78 -0.1583  -0.00805 02-7871-6683  04-3347-7000

16 Mar 2 15:30 53.03 -37.91 -1.926 16-8982-2124  18-8086-0569

17 17 10:15 56.06 -34.88 -1.773 18-0061-0968  11-1889-0336

18 Apr 7 12:35 983 7.365 0.3742 19-9342-6452  04-7127-1266

19 13 14:10 100.3 9.405 0.4779 21-1811-2763  09-5535-4961

20 20 13:50 84.97 -5.974 -0.3035 00-6349-8324  11-3417-4341

21 May 5 14115 69.03 -21.91 -1.113 20-1963-0951 02-8524-0195

000-089-180-4

CETIS™ v1.8.7.20

Analyst: \()&%’ QA: —ft( Q’(é( ’Sp J
1



Marine Chronic Bioassay Larval Fish Survivai

Client: Internal Test Species: A. affinis
Sample ID: CuCl, Start Date/Time: 5/4/2045+5]< |15 [ 7/5
Test No.: 15050§art End Date/Time:"Glg:;Zﬁ‘Tﬁ-E}'I;Z,]/g 11CG
Conc. Rand Test Day / No. Organisms Alive Percent
Rep.
(ng/L) # Survival
Lab Control a 3 5 5 5 5 = =3 H5 | 5 oo
b 9 5 s |5 |5 1% s [ 5|5 oo
c 1 5 5 g g > & 5 5 to O
d 7 5 |5 [ v |s |5 ]s5s [8 |5 LoD
e 6 5 5 S & = 5 ﬁ; = (o0
37.5 a 27 5 5 5 Y = 5 o |5 LOo
b | 21 5 |5 | € g 5 s 18 |5 Lo
c 2 5 5 S g = S 15 > o ©
d 22 5 | 4 4 hat H & |4 |y e
e |30 | 5 |5 |H |5 |5 |15 |15 |5 (oo
75 a 17 5 |y | S |1 \ Lo | - o
b | 20| 5 |gq | 4 |z |2 |2 |2 |Z Lo
c 16 5 | 5§ Z i D) - - | - O
d | 26 | 5 |49 |7 |3 [2 kBea]l=r |- O
e 29 5 | 5 3 3 > o 3 7z HO
150 a | 15 | 5 |4 |7 L 1o -1 -1 9 o
b 25 5 |y |8 — | - ~ | — ¥ ¢
c 13 |5 |2 |2 |o |- - | - - O
d | 24 | 5 |3 z || | o | 0
e 8 5 o | D ] | O |/ >
300 a 19 5 0O e
b 28 5 | © ] o
c | 12| 5 |0 N2 o
d | 0] 5 |0 P B
e 23 5 G )
600 a 11 5 0 »)
b 14 5 | 0 [ =
c 5 5 | O ~ 70 S
d 4 5 |0 PN Y 0
e 18 5 | O - O
Rand#QC: 4 Techlnitials| EG™ | py [ Wi | MY [V | sie [ 1450 1\eD
Initial Count QC: __ XD Time[ 1415 [1oop [49° [ 83 [W20 | wob | G | HO
Time Fed (day): 0 1 2 3 4 5 6 Drying Oven Info
morning:| ~  |0B15 yy3 20 (A 2D |08 25|20 pe&0 Tare wt. Initials/Date: S S/12[\S ¢93S
evening: 1510 [152159)1520 [1120 1G4S |70 Date/Time in: 5 [(7.[15 335
Date/Time out: 5 [\ [\5 IH30
Temp (°C): OO
Comments: (& (1% vIR& sNs QC Check: | sl
% Qiy,  Bi¢ s;l wlig Final Review: ef <IN

T U

Nautilus Environmental. 4340 Vandever Avenue. San Diego, CA 92120.



Marine Chronic Bioassay Larval Fish Weights

Client: Internal Test Species: A. affinis
Sample ID: CuCl, Start Date/Time: 5/5/2015 1415
Test No.: 150505aart End Date/Time: 5/12/2015 1100
Conc. Rep pan weight pan + fish weight] total organism
(__ng/L_) ' (mg) (mg) weight (mg)
Lab Control a 22.87 28.03 5.16
b 23.07 28.02 4.95
c 20.23 25.87 5.64
d 21.65 26.81 5.16
e 24.4 30.21 5.81
a 21.07 26.44 5.37
37.5 b 22.23 27.39 5.16
c 20.3 26.25 5.95
d 19.86 23.88 4.02
e 23.07 28.75 5.68
a 0 0 0
75 b 22.21 2413 1.92
c 0 0 0
d 22.02 26.11 4.09
e 22.86 24.55 1.69
a 0 0 0
150 b 0 0 0
c 0 0 0
d 0 0 0
e 0 0 0
a 0 0 0
300 b 0 0 0
c 0 0 0
d 0 0 0
e 0 0 0
a 0 0 0
600 b 0 0 0
c 0 0 0
d 0 0 0
e 0 0 0
a
b
c
d
e
Tech Initials: SG SG
Date/Time:| 5/12/15 0935 5/13/15 1430

QC Check: (% 'ff?i?"ué
Final Review: A¢ (o /(‘7/ 6~

Nautilus Environmental. 4340 VVandever Avenue. San Diego, CA 92120.




Marine Chronic Bioassay

Water Quality Measurements

Client: Internal Test Species: A. affinis
Sample ID: CuCl, Start Date/Time: 5/M4/2045—55 |= /15 (114
S @
Test No: 150504 aart End Date/Time: 5442015 5/(2/15 oD
A Cue(e~- i
Concentration Lab Control

Concentration 150 ng/L

Day

pH

pH

DO (mg/L)

DO (mg/L)

Salinity (ppt)

Salinity (ppt)

Temp (°C)

Temp (°C)

pH

DO (mglL)

p
DO (mgilL)

Temp (°C)

Temp (°C)

Concentration

Concentration

D

[ b o7

pH

3
DO (mgl/L) 44 2

DO (mg/L)

Salinity (ppt)

g Py
Salinity (ppt) 32 |04 |[Zo 5
Temp (°C) [&)

Temp (°C)

pH pH
DO (mg/L) = A'—{A DO (mg/L)
Temp (°C) o205 Temp (°C)
Concentration 75 pg/L Concentration

Day 0 ]

D

pH %-0F P
DO (mg/L) 345 DO (mgiL)
Salinity (ppt) 0.2 Salinity (ppt)
mp (° Temp (°C)

pH pH
DO (mg/l) DO (mg/L)
Temp (°C) Temp (°C)
L 2 3 4
Animal Source/Date Received: A% / 6 /) /15 Analysts:  Initial: ks U!}‘ X
Animal Age at Initiation: \6 A Final: Kﬁ MY |
Dilutions made by: [ M/E ‘{/Cf\
High conc. made (ug/L):| 600 LUL |0 ‘@Qa‘ ‘&JC 50
Cu Stock Concentration (ug/L): ‘5@ ){\0 S Vol. Cu stock added (mL):| { t 3 Hf%: 4.325 43‘25 “ %?f) ".f g5
Added to Final Volume = 2500 mL

Comments: (@@i% e S| «hs

71075 pmavdrohibn o-tuts obSe € QA

L Oeseein S SN e e iding ade Nowies

QC Check: }"1177 5?@7"(5’ &) ]

Nautilus Environmental. 4340 Vandever Avenue. San Diego, CA 92120.

Final Re:jew: AC/ @/q—z / <\~
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