(@@ POSEIDON WATER

Appendix |
Brine Dilution Salinity Tolerance

Renewal of NPDES CA0109223
Carlsbad Desalination Project



California

4340 Vandever Avenue

San Diego, California 92120
858.587.7333

fax: 858.587.3961

British Columbia

8664 Commerce Court
Bumaby, British Columbia
V5A4NT7

604-420-8773

fax: 604-603-9381

Poseidon Brine Dilution Pump Study
Final Toxicity Test Results

Prepared for: Poseidon Water
5780 Fleet Street, Suite 140
Carlsbad, CA 92008

Prepared by: Nautilus Environmental
4340 Vandever Avenue
San Diego, CA 92120

Report Submitted: July 24, 2015

Data Quality Assurance:

o Nautilus Environmental is accredited in accordance with NELAP by the State of
Oregon Environmental Laboratory Accreditation Program (Certificate No. 4053-
001). It is also certified by the State of California Water Resources Control Board
Environmental Laboratory Accreditation Program (Certificate No. 1802) and the
State of Washington Department of Ecology (Lab ID C552). Specific fields of
testing applicable to each accreditation are available upon request.

o All data have been reviewed and verified.

0 All test results have met minimum test acceptability criteria under their respective
EPA protocols, unless otherwise noted in this report.

o0 All test results have met internal Quality Assurance Program requirements.

Results verified by:




Poseidon Water Brine Dilution Salinity Tolerance Study
Final Report

INTRODUCTION

In response to the amendments made to the Ocean Plan by the California State Water Quality
Control Board (SWQCB), Poseidon Resources [Channelside] LP (Poseidon) contracted with
Nautilus Environmental (Nautilus) to assess the potential effects of varying salinity levels on
sensitive larval-stage marine organisms. This study was designed and conducted for internal
research and development purposes to support Poseidon’s effort to formulate a plan to comply
with the Ocean Plan requirements to minimize mortality of marine life. The study design was
focused on potential effects due to salinity fluctuations on organisms travelling into the intake
from ambient seawater salinity in the receiving environment, through the brine dilution systems
of the Carlsbad desalination plant, and then being discharged back into the receiving water.
Species and endpoints evaluated for this study included red abalone (Haliotis rufescens)
development and purple sea urchin (Strongylocentrotus purpuratus) development. These
species and endpoints were identified as two of the most sensitive to elevated salinity levels
relative to other accepted monitoring species in the Ocean Plan, based on previous studies
using standard EPA whole effluent toxicity (WET) tests (Philips et al., 2012). However, standard
EPA WET tests were designed to expose organisms to a given test concentration for the entire
duration of the exposure, which is between 48 hours and 7 days, depending on the test
protocol. Conversely, organisms would be exposed to salinity fluctuations over considerably
shorter durations based on modeling of the plant’s operational characteristics (Jenkins 2015 and
Alden 2015).

Because the goal of this study was to determine a scenario that would result in no salinity-
induced adverse effects to these organisms as they travel through the brine dilution system, an
exposure system was designed to assess several potential scenarios involving differing salinity
levels and residence times that were within the plant’s operational capabilities. On the basis of
a preliminary simulation test, procedures were established to simulate the salinity fluctuations
an organism might experience as it moves through the brine dilution system, encountering
elevated salinity as the brine discharge is mixed with seawater from the flow augmentation
system then a reduction in salinity to 35.5 ppt as it travels through the discharge system to the
edge of the brine mixing (BMZ), and finally a reduction from 35.5 ppt to ambient salinity. Using
these procedures, this report describes the methods and results of this study, including an
operating scenario that is expected to result in no salinity-related adverse effects to organisms
passing through the system. Note, the results of the study should be interpreted only to include
parameters and conditions tested and cannot be extrapolated to interpret water quality
parameters, durations, or other test conditions beyond those reported herein.
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MATERIALS AND METHODS

Exposure Scenarios

Three scenarios to be tested were provided by Poseidon and included the expected salinity and
duration at each point in the intake/brine dilution system based on brine dilution models (Jenkins
2014).

There were three distinct phases common to each exposure scenario; only the maximum
salinity and duration of each phase were varied:

o Phase 1 consisted of simulation of initial brine mixing with seawater from the flow
augmentation system. The salinity was raised from ambient seawater (33.5 ppt) by
adding 67 ppt brine at a rate calculated to reach the desired salinity within approximately
one minute, and then held there for a specified amount of time depending on the
scenario being tested.

e Phase 2 involved simulation of the dilution that occurs in the BMZ technology.
Continuous addition of ambient seawater at a rate calculated to reach 35.5 ppt within a
specified period.

o Phase 3 represents the return to ambient seawater salinity from 35.5 ppt, with the rate of
return varied according to specification.

All scenarios assumed that transitions between salinity levels were linear. The tests were
conducted in a step-wise manner, starting with the lowest salinity and duration, and then testing
at increased salinity and duration if no effects were observed. The various scenarios tested, as
well as species tested and test dates, are described in Table 1.

Table 1. Exposure Scenarios and Test Dates for the Pump/Brine Dilution Study

Exposu.re Species; Test Date Phase 1 Phase 2 Phase 3
Scenario
Abalone: 02/06/15 33:5 to 44 ppt in one 440 35.5 ppt 355 t.o 335
1 hin: 02/17/ minute, hold for 2.8 i1 39 minutes ppt in 30
Urchin; 02/17/15 minutes minutes
33.5t0 42 ppt in one 35.5t0 33.5
2 Abalone; 01/30/15 minute, hold for 2.2 42 0 35.'5 PPt ppt in 30
. in 36 minutes .
minutes minutes
33.5t0 40 ppt in one 35.5t0 33.5
3 Abalone; 01/22/15 minute, hold for 1.7 4.10 o 35.'5 PPt ppt in 30
. in 34 minutes .
minutes minutes
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Water Quality

All water used in this study was natural seawater collected off the Scripps Institution of
Oceanography (SIO) pier in La Jolla, California. Hypersaline seawater (brine), derived from
freezing natural seawater, was added to ambient seawater to increase the salinity to the
appropriate level. A static 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 exposure and was tested to ensure that effects observed in the bench-top
exposures were not attributable to the brine itself.

Water quality parameters (i.e., pH, dissolved oxygen (DO), salinity, temperature) were
measured on both the brine and ambient seawater prior to test initiation, and once daily for the
duration of the test in a surrogate test chamber. Salinity and temperature were measured
throughout the scenarios in both the control and exposure systems after the first minute of
Phase 1, at the end of Phase 1, and every 5 to 15 minutes in Phases 2 and 3. A Hach
SenslIONS5 salinity meter calibrated daily to a certified 35.0 ppt standard solution was used for all
salinity readings throughout the study.

Bench-Top Pump/Brine Dilution System

The bench-top system consisted of a shallow plastic bin fitted with drains containing 4 liters of
seawater. Cylindrical plexiglass screen tubes with 35-um screens on the bottom to retain
organisms were inserted into the plastic bin. A pump was placed in the exposure bin, with a
flow set at approximately six liters per minute to mix the input water with the existing water in the
exposure bin. Input water (brine or seawater, depending on which phase of testing) was
delivered to the bin via gravity through a 1/8” plastic tube with flow rates adjusted to achieve the
desired salinity levels in the required amount of time. Water was delivered into the bin directly
adjacent to the intake for the pump. Additional mixing was accomplished by manually raising,
lowering, and rotating the screen tubes containing the test organisms in the bin (while keeping
organisms below the water line) periodically throughout the entire exposure scenario to ensure
that there was constant equilibration of salinity inside the screen tubes, as well as inside the
exposure bin. The entire bench top system was contained within an environmental chamber to
maintain a temperature of 15 + 1 degrees Celsius (°C) throughout the tests.

In addition to the bench-top exposures to salinity fluctuations, a control was conducted in
parallel for each scenario. The control setup was identical to the bench-top exposure setup and
experienced the same volume inputs and physical movements. However, the exposure setup
experienced salinity changes in accordance with the scenario parameters, whereas the control
had inputs consisting of only ambient seawater. This procedure allowed for the isolation of
salinity as the only factor that varied between the control and exposure.

While the proportion of normal development after the conclusion of all three exposure phases
was the endpoint of interest, a subset of replicates was removed after each phase to evaluate
any phase-specific adverse effects to the test organisms. This step was important to determine
at which point the embryos were most sensitive and allowed for appropriate adjustment in
salinity and/or duration in subsequent scenarios. Whether removed intermittently or at the
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conclusion of the exposure scenario (i.e., at the end of Phase 3), all replicates were placed in a
separate bin containing seawater at ambient salinity for the remainder of the test duration.

Toxicity Testing Conditions

Test methods generally followed those described in 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). However, due to the nature of the study some modifications,
such as test chamber size and water volume per replicate, were made to the methods to
accommodate exposure types. General test methods for each species are provided in Tables 2
and 3.

Table 2. Red Abalone Development Test Specifications

Test Organism; age: Red Abalone (Haliotis rufescens); newly fertilized
embryos (within one hour of fertilization)

Test Duration and Endpoint: 48-hour normal development rate

Test Organism Source: American Abalone (Davenport, CA)

Number of Organisms per Replicate: ~200

Test Chamber: plexiglass screen tubes with 35-um screens
Number of Replicates: Between 10 and 12 total per scenario, with two to

five replicates per test phase, including one water
quality surrogate.

Test Temperature: 15+1°C

Test Acceptability Criteria: Mean normal shell development in the lab control
must be = 80 percent. Must have a statistically
significant effect at 56 pg/L zinc; must achieve a
MSD of <20%.

Concurrent Reference Toxicant Test: Zinc Sulfate
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Table 3. Purple Urchin Development Test Specifications

Test Organism; age: Purple sea urchin (Strongylocentrotus purpuratus);
newly fertilized embryos (within one hour of
fertilization)

Test Duration and Endpoint: 72-hour normal development rate

Test Organism Source: Field collected off Point Loma, San Diego, CA

Number of Organisms per Replicate: ~250

Test Chamber: plexiglass screen tubes with 35-um screens

Number of Replicates: Three replicates per phase, and one water quality
surrogate.

Test Temperature: 15+1°C

Test Acceptability Criteria: Mean normal development in the lab control must

be = 80 percent; must achieve a MSD of <25%

Concurrent Reference Toxicant Test: Copper chloride

As noted above, each exposure period lasted approximately one to two hours including the
initial brine spike, followed by an incremental return to ambient salinity. The embryos were then
incubated in ambient seawater for the remainder of the protocol prescribed testing period (i.e.,
48 hr for abalone, 72 hr for urchins). After the grow-out, all embryos were transferred to 30-mL
glass shell vials, fixed with a 10% formalin solution buffered in seawater, and 100 embryos were
scored per the EPA 1995 protocol guidelines as normal or abnormal. All exposure scenarios
were evaluated with red abalone, but purple sea urchins were tested only with Scenario #1 to
provide confirmation of results with a second species.

Statistical Evaluation

Normal development data, expressed as a proportion, were arcsin square-root transformed prior
to analysis to normalize the distribution of the data and satisfy statistical assumptions for
analysis. Following transformation, homogeneity of variance was evaluated using the F test.
Unpaired one-tailed Student’s t-tests were performed between the control and brine for each
phase where mean normal development in the brine test was less than that in the control. If
variances were significantly different, the t-test was performed using Welch’s correction (Zar
1984). Statistical analyses were performed using GraphPad Prism software, Version 4.02.
Tests were considered statistically significant when p values were less than or equal to 0.05.
Statistical analyses of reference toxicant data followed standard USEPA flow chart methods
specified for these test types using the Comprehensive Environmental Toxicity Information
System™ (CETIS) program by Tidepool Scientific Software.

Nautilus Environmental 5



Poseidon Water Brine Dilution Salinity Tolerance Study
Final Report

RESULTS AND DISCUSSION

A summary of the results for normal development at the end of Phase 3 for all Exposure
Scenarios and species is shown in Figure 1. Results for all species and exposure scenarios are
presented in Table 4. Full test results, including all water quality measurements and summary
tables, are presented in Appendix A.

100
80
60
401

204

Mean Percent Normal Development
(% of control)

Figure 1. Mean Normal Development after Completion of Phase 3 for all four Scenarios (S1-S3).
Scenario #1: P1 44 ppt for 2.8 min, P2: 39 min, P3: 30 min; Scenario #2: P1 42 ppt for 2.2 min, P2: 36
min, P3: 30 min; Scenario #3: P1 40 ppt for 1.7 min, P2: 34 min, P3: 30 min.

None of the three scenarios described in this report resulted in statistically significant effects
after Phase 3 compared to the control exposure (p<0.05). In all exposure scenarios, replicates
were terminated after each of the phases. There was one statistically significant effect (p<0.05)
that was detected in Phase 1 of Exposure Scenario #2. However, the effect was small (8.5
percent compared to the Phase 1 control results), and there were no statistically significant
effects observed in Phase 2 or 3 of this exposure compared to the controls. Therefore, we
conclude that this finding was not due to the treatment itself.

Although urchins were tested only with Scenario #1, the similarity of results to those obtained for
abalone suggests that the abalone results should be predictive of those obtained with
echinoderms.
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Table 4. Summary of Results for Bench-top Exposure Scenarios
i Mean Normal Development
Scenario Scenario Description Test date | Species Tested .
# Sample Phase 1l | Phase 2 | Phase 3
P1: 44 ppt for 2.8 minutes; Abalone Control 83.8 . 80.5
1 : . 2/6/15
P2: 39 min.; P3: 30 min. Development Brine Exposure 76.7* 79.1 78.8
P1: 44 ppt for 2.8 min.; Urchin Control 93.7 92.0 89.3
1 ; : 2117/15
P2: 39 min.; P3: 30 min. Development Brine Exposure 91.3 90.3 91.3
P1: 42 ppt for 2.2 min.; Abalone Control 94.0 93.7 94.3
2 ; . 1/30/15
P2: 36 min.; P3: 30 min. Development Brine Exposure 957 927 91.7
P1: 40 ppt for 1.7 min.; Abalone Control® 66.0 61.0 67.3
3 . . 1/22/15 a
P2: 34 min.; P3: 30 min. Development Brine Exposure 68.5 67.0 60.3

P1, P2, P3 = Phase 1, 2, and 3
* An asterisk indicates a statistically significant decrease compared to the control (p < 0.05)
® The abalone test Scenario #3 conducted on January 22 did not meet the 80% test acceptability criterion for normal development in the control; see QA section.
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QUALITY ASSURANCE

Each exposure was timed so that the embryos were added within 1-hour of fertilization at the
beginning of Phase 1, except for the abalone test on Exposure Scenario #3 in which the
embryos were added 1 hour and 12 minutes after fertilization. However, this test also did not
meet control test acceptability with regards to normal development. Both the control for bench-
top exposure and the control in the concurrent reference toxicant test were below 80 percent
mean normal development. Although this test failed to meet this acceptability criterion, there
was no significant difference between the treatment and control exposures. Therefore, the data
are reported herein because the response relative to control was considered valuable in
deciding which scenario to use in the subsequent test. In fact, the follow-up test (Exposure
Scenario #2), initiated on January 30, 2015 at a higher salinity rate and duration resulted in no
statistically significant effects treatment compared to the control.

All nominal salinity targets were met within plus or minus 1 ppt. Where there were any
exceedances of the nominal targeted salinity, they were usually above the required level, which
would result in a more conservative assessment of the effects. Regardless, any differences
between target and measured salinity levels were not likely to impact the final test results.

REFERENCE TOXICANT TESTING

Concurrent reference toxicant tests were conducted with all exposure scenarios. All reference
toxicant tests met the minimum test acceptability criteria, except for the abalone development
test initiated on January 22, 2015 with Scenario #3. The lab control for this test did not meet the
lab control acceptability criterion of 80 percent; however, all other test acceptability
requirements were met. Additionally, a typical dose response was observed and the median
effect concentration (ECs,) value was within two standard deviations of the historical mean. The
calculated ECsq values for all other tests were also within two standard deviations of the internal
control chart means, indicating test organism sensitivity was typical. Reference toxicant results
are provided in full in Appendix B. A glossary of qualifier codes is provided in Appendix C.
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Scenario #1
48-hour Red Abalone Larval Development
Test Initiation Date: February 6, 2015



Summary of Toxicity Test Results
Poseidon - Brine Dilution Pump Study (Scenario #1)
48-hour Abalone (Haliotis rufescens) Development Test
Test Initiation Date: 02/06/15

Mean Percent Normal Development
Phase 1 Phase 2 Phase 3
Sample 1D?
Ambient to 44 ppt in| 44 to 35.5 ppt in 39 35.5 ppt to ambient
2.8 minutes” minutes salinity in 30 minutes
Control 83.8 77.7 80.5
Brine Exposure 76.7* 79.1 78.8

% The control and brine exposure were each assigned 10 replicates. Rep A was used a water quality surrogate;
reps B, C, and D = phase 1; reps E, F, and G = phase 2; reps H, I, and J = phase 3 (full treatment). Phase 1 and
phase 2 treatments were moved to ambient seawater immediately after treatment for the duration of the 48-
hour exposure.

® Rise from 33.5 to 44 in one minute, held for an additional 1.8 minutes.

Note: Control replicates underwent all the same physical movements as brine replicates, but with ambient
seawater only. Ambient salinity = ~33.5 ppt.

*An asterisk indicates a statistically significant decrease compared to the control (p < 0.05).

Nautilus Environmental - San Diego Bioassay Laboratory



Summary of Toxicity Test Results
Poseidon - Brine Dilution Pump Study (Scenario #1)

48-hour Abalone (Haliotis rufescens) Development Test
Test Initiation Date: 02/06/15

Mean
# # Percent Percent Standard
Sample ID Rep |Normal| Counted Normal Normal Deviation

Control (WQ surrogate) A -- - - -- -
B 68 80 85.0

Control (Phase 1) C 76 89 85.4 83.8 2.4
D 77 95 81.1
E 68 81 84.0

Control (Phase 2) F 56 85 65.9 7.7 10
G 69 83 83.1
H 68 84 81.0

Control (Phase 3) I 67 82 81.7 80.5 15
J 67 85 78.8

Brine Exposure (WQ surrogate) | A -- - - -- -
B 58 77 75.3

Brine Exposure (Phase 1) C 44 59 74.6 76.7 3.1
D 53 66 80.3
E 74 93 79.6

Brine Exposure (Phase 2) F 62 80 77.5 79.1 14
G 57 71 80.3
H 46 57 80.7

Brine Exposure (Phase 3) | 66 89 74.2 78.8 4.0
J 57 70 81.4
A 53 70 75.7
B 58 69 84.1

Brine Control® C 79 99 79.8 79.9 4.2
D 63 85 74.1
E 63 76 82.9

% The control and brine exposure (Phases 1, 2, and 3) were tested in screen tubes. The brine control was tested
in 5 replicate vials to ensure no adverse effects from the brine water used.



Embryo Larval Bioassay 48-hour Development

Client: Poseidon Test Species: H. rufescens
Project ID: Pump brine dilution study Start Date/Time: 2/6/2015 (%35
End Date/Time: 2/8/2015 | 200
Sample Rep | Number Counted| Number Normal Tect_\r_uman
Initials
Lab Control A Surrogate --
B 20 L3 CH__ 294
c 29 76 CH j
D g5 77 cH |
E | e CH |
F b5 56 cH
G b 09 cH |
H A B C {
| 47 &7 ChH
J 25 PN CH
Brine dilution A Surrogate -~
B 77 53 CH
c e 44 CH
D L 53 CH
E 92 74 CH
F R0 L2 (H |
G 71 57 CH ]
H 57 A CH !
l 29 L6 ch /|
J 70 57 (H v
B Conro| A o chS ]
B 9 S |
C a9 14 l
D N o> (
£ @ e ™ v
Comments: Reps B, C, and D ended after phase 1 (67 to 44 ppt)
Reps E, F, G ended after phase 2 (44 to 35.5 ppt)
Reps H, |, J ended after phase 3 (35.5 to 33.5 ppt)
QC Check: AC 2—( ql < Final Review: [Fy” ;z/rohg

Nautilus Environmental. 4340 Vandever Avenue. San Diego, CA 92120.
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stats.pzf:S2 Hrdev - Fri Jul 24 13:19:52 2015

Abalone Development Test Date: 2/6/15
t-test results

Parameter Value
Table Analyzed Scenario 2/6/15 P1
Column A Control
Vs Vs
Column B Brine

Unpaired t test
P value 0.0178
P value summary *
Are means signif. different? (P < 0.05) | Yes
One- or two-tailed P value? One-tailed
t, df t=3.119 df=4

How big is the difference?

Mean + SEM of column A 1.157 £0.01875 N=3
Mean + SEM of column B 1.068 + 0.02166 N=3
Difference between means 0.08933 £ 0.02864
95% confidence interval 0.009819 to 0.1688
R squared 0.7086

F test to compare variances

F,DFn, Dfd 1.334,2,2
P value 0.8567
P value summary ns
Are variances significantly different? No
Parameter Value
Table Analyzed Scenario 2/6/15 P3
Column A Control
VS Vs
Column B Brine

Unpaired t test

P value 0.2620

P value summary ns

Are means signif. different? (P < 0.05) | No

One- or two-tailed P value? One-tailed

t, df t=0.6974 df=4

How big is the difference?

Mean * SEM of column A 1.114 £ 0.01073 N=3
Mean + SEM of column B 1.093 £ 0.02762 N=3
Difference between means 0.02067 £ 0.02963
95% confidence interval -0.06159 to 0.1029
R squared 0.1084

F test to compare variances

F.DFn, Dfd 6.628, 2, 2
P value 0.2622

P value summary ns

Are variances significantly different? No




Marine Chronic Bioassay Water Quality Measurements

Client: Poseidon/ Pump Brine Dilution Study
Sample ID: Lab Control
Test No.: 1502-S029

Test Species: H. rufescens
Start Date/Time: 2/6/201545%% (%%

End Date/Time: 2/8/2015 LD
Total Treatment Duration NA 2.8 minutes 39 minutes 30 minutes
ambient ambient seawater addition ambient seawater addition
Brine/ seawater addition | ambient |seawater addition
+1min.|| 0%t
Time Between Readings T0 +1 min. | 48 sec. || + 5 min. [+ 10 min.|+ 10 min.[+ 14 min.|| + 5 min. |+ 10 min.|[+ 15 min.
T20HT | 1249 " i o | \ () )
Actual Time W44 |12 4a44 o4 i+ (24 429 | 44 %ﬁgq'
-2 o -2 P g d o
Salinity (ppt) 225 |3z35 | 355 2. 3328 %25 || #5.S |77 [359
. ) ' , s
Temp (OC) E‘SQO i5.0 ié@ {@%0 gm}‘? H’Jﬂ 54‘@ Ei’ig 7 (&Lﬁib)
Technician Initials: WQ Readings:| @y
Dilutions made by: h

Comments:

QC Check:

0 hrs: ambient seawater salinity 33.5 ppt

& teeary 2fblis

24 hrs:

48 hrs:

Lo HA s

Final Review: 95— (, /(ST/“;

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




Marine Chronic Bioassay

Client: Poseidon/ Pump Brine Dilution Study
Sample ID: Brine Mixture

Water Quality Measurements

Test Species: H. rufescens
Start Date/Time: 2/6/2015 %22 |

553
Test No.: 1502-S029 End Date/Time: 2/8/2015 B0
Total Treatment Duration NA 2.8 minutes | 39 minutes ” 30 minutes
67. ppt ad.dft',o,h to | seawater addition to final salinity 35 5| ——38—5—ppi addltlon to final
final salinity 44 | opt | Aohe salinit 35_5 t
Brine/ seawater addition | ambient Dt Y pp
+ 1 min. | ,;

Time Between Readings T0 +1 min. | 48 sec. || + 5 min. |+ 10 min.|+ 10 min.|+ 14 min.|| + 5 min. |+ 10 min.|+ 15 min.
Actual Time 1327 (240 |miag | 1B | 2sp | 1406 | 20§ Wos |z | idgp
Salinity (ppt) 525 |4zq |H4 || H4 389 |30 |FBes |[|[FHBo |Fd4 |50

Temp (-C) 49 lis.z |lsz |5 |I5] 5.2 | & =R b4 1.9

Technician Initials: WQVVReadings:
== Dilutions made by:

Comments: 0 hrs:® ey ag 216lis 4 ZSpb@ (344
24 hrs: ’ " 4
48 hrs:
!
QC Check: he 7/(41 Y Final Review: ¥ 2—/’0115

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




Marine Chronic Bioassay Water Quality Measurements

Client: Poseidon Test Species: H. rufescens
Sample ID: Pump Brine Dilution Study Start Date/Time: 2/6/2015 (&%~
Sample Log No.: - End Date/Time: 2/8/2015 300
Test No.: 1502-S028
Concentration Salinity Temperature Dissolved Oxygen pH
(ppt) (ppt) (°C) (mglL) (pH units)
Lab Control
67 ppt
Lab Control Surrogate |33 |53 Bo (150 18] 15.6 %2 133 g1 1G98 | 133 +932
Brine Dilution Surrogate |29 > | 5% % [330 |i5.| 123 | 184 XL | 7Y |29 1.9 | 7.4 | ez
Brine Control 225 237 |334 |19 4|50 [153% |85 |1.% |29 1.9 | 1L, |8
0
Technician Initials: WQ Readings: \{02/,&@.
: Dilutions made by:| A{ - |
Comments: 0 hrs: Day 0 surrogate readings recorded after final mixing
24 hrs:
48 hrs:
QC Check: pe 2fa|is Final Review: ¥e¢ 0lIS

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



Marine Chronic Bioassay Abalone Embryo-Larval Development

Client: PO =l (d J 1ﬂ/ b( | 'V\Q/ (3\'/ P MAUAJH % g’hd'lJTest Species: Haliotis rufescens

Sample ID: ‘%ﬂi/’b\ l’f)ﬁri nA (i\)au/\;hl l u Q)\) Start Date/Time: Z/lu) [ |S e 2 3
Test No.: 1502 - Spa4 End Date/Time: 74% 1=, ( 50,

Animal Source/Date Received: A 'meat Caan /\ Lf)aﬁ INE Z/ 3/ |5
7 T 1

Number of abalone and condition upon receipt/holding:

Males: L’{ 6?7}1*)%
Females: Z/k %@ﬂ

Tris & peroxide addition time I O [ﬁ OﬁZ_S
Spawn time | ROD 1335
Number of spawners ‘ ‘I’f f/(l
Condition of spawn (light, moderate, heavy) hea v hesvy
Fertilization time ’2/ : 52~ '

Mean ‘ "t ﬂ’)

Time of test Initiation: |27~ 48 hr. QC (6 1/ 1 =219
Technician Initials: f{)(,/%@/

Comments:

QC Check: /4’(/ Z//Q/)S/ Final Review: W i’ ‘01[5

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




Scenario #1
72-hour Purple Urchin Larval Development
Test Initiation Date: February 17, 2015



Summary of Toxicity Test Results
Poseidon - Brine Dilution Pump Study (Scenario #1)
72-hour Purple Urchin (Strongylocentrotus purpuratus) Development Test
Test Initiation Date: 02/17/15

Mean Percent Normal Development
Phase 1 Phase 2 Phase 3
Sample 1D?
Ambient to 44 ppt in| 44 to 35.5 ppt in 39° 35.5 ppt to ambient
2.8 minutes” minutes salinity in 30 minutes
Control 93.7 92.0 89.3
Brine Exposure 91.3 90.3 91.3

% The control and brine exposure were each assigned 10 replicates. Rep A was used a water quality surrogate;
reps B, C, and D = phase 1; reps E, F, and G = phase 2; reps H, I, and J = phase 3 (full treatment). Phase 1 and
phase 2 treatments were moved to ambient seawater immediately after treatment for the duration of the 72-
hour exposure.

® Rise from 33.5 to 44 in one minute, held for an additional 1.8 minutes.

¢ The time duration for phase 2 was intended to be 39 minutes, but actual time was 38 minutes 12 seconds due
to rounding error.

Note: Control replicates underwent all the same physical movements as brine exposure replicates, but with
ambient seawater only. Ambient salinity = ~33.5 ppt.

Nautilus Environmental - San Diego Bioassay Laboratory



Detailed Summary of Toxicity Test Results

Poseidon - Brine Dilution Pump Study (Scenario #1)
72-hour Purple Urchin (Strongylocentrotus purpuratus) Development Test

Test Initiation Date: 02/17/15

Mean
# # Percent Percent Standard
Sample ID Rep |Normal| Counted Normal Normal Deviation

Control (WQ surrogate) A -- -- -- - --
B 94 100 94.0

Control (Phase 1) C 96 100 96.0 93.7 25
D 91 100 91.0
E 96 100 96.0

Control (Phase 2) F 93 100 93.0 92.0 4.6
G 87 100 87.0
H 89 100 89.0

Control (Phase 3) I 92 100 92.0 89.3 2.5
J 87 100 87.0

Brine Exposure (WQ surrogate) [ A -- - -- - --
B 88 100 88.0

Brine Exposure (Phase 1) C 91 100 91.0 91.3 3.5
D 95 100 95.0
E 86 100 86.0

Brine Exposure (Phase 2) F 93 100 93.0 90.3 3.8
G 92 100 92.0
H 93 100 93.0

Brine Exposure (Phase 3) I 90 100 90.0 91.3 15
J 91 100 91.0
A 96 100 96.0
B 94 100 94.0

Brine Control® C 93 100 93.0 94.8 1.6
D 97 100 97.0
E 94 100 94.0

% The control and brine exposure (Phases 1, 2, and 3) were tested in screen tubes. The brine control was tested
in 5 replicate vials to ensure no adverse effects from the brine water used.




Embryo Larval Bioassay ,/t &8-hour Development
</2O'/Q)[6)
/jw\
Client: Poseidon Test Species: S. purpuratus
Project ID: Pump brine dilution study Start Date/Time: 2/17/2015 RS/VL
End Date/Time: 7 /70/1015 1530
Sample Rep | Number Counted | Number Normal Tecf.lr.\lman
Initials
Lab Control A Surrogate -
B (P 14 o
C ] 9/
D 4)
E it
F D
G % 7
H %19
l 12
J v y7 ’
Brine dilution A Surrogate ‘ -
B (o0 84 v
C j 1
D 45
E 9’ A
F 13 /
G 4o
H | 13
| | 10
J v/ q) L4
e Covint] Al 16 G
A | 1y
C / 75
D | 17
;;;;; € 1 v 19 R
4 M»&""“"NWMM ’ ] // e v - /«I — e
e 3\8 i I S
{215
Comments: Reps B, C, and D ended after phase 1 (33.5 to 44 ppt)
Reps E, F, G ended after phase 2 (44 to 35.5 ppt)
Reps H, I, J ended after phase 3 (35.5 to 33.5 ppt)
o - . : oy
QC Check: A /i Q\Lé! 1S Final Review: W mf—/;Z ‘-{»l[l?;

Nautilus Environmental. 4340 Vandever Avenue. San Diego, CA 92120.
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stats.pzf:S2 Spdev - Fri Jul 24 13:20:02 2015

Urchin Development Test Date: 2/17/15

t-test results

Parameter Value

Table Analyzed Scenario 2/17/15 spdev P1
Column A Control
Vs Vs
Column B Brine
Unpaired t test

P value 0.2076

P value summary ns

Are means signif. different? (P < 0.05) No

One- or two-tailed P value? One-tailed

t, df t=0.9080 df=4

How big is the difference?
Mean + SEM of column A
Mean + SEM of column B

1.319 + 0.02979 N=3
1.276 + 0.03729 N=3

Difference between means 0.04333 £ 0.04773
95% confidence interval -0.08915t0 0.1758
R squared 0.1709
F test to compare variances
F,DFn, Dfd 1.567, 2, 2
P value 0.7792
P value summary ns
Are variances significantly different? No
Parameter Value
“Table Analyzed Scenario 2/17/15 spdev P2
Column A Control
Vs Vs
Column B Brine
Unpaired t test
P value 0.3052
P value summary ns
Are means signif. different? (P < 0.05) No
One- or two-tailed P value? One-tailed
t, df t=0.5519 df=4

How big is the difference?
Mean £ SEM of column A
Mean £ SEM of column B
Difference between means
95% confidence interval
R squared

F test to compare variances
F,DFn, Dfd
P value
P value summary
Are variances significantly different?

1.291 + 0.04856 N=3
1.258 + 0.03592 N=3
0.03333 + 0.06040
-0.1343 to 0.2010
0.07075

1.828, 2,2
0.7073

ns

No




Marine Chronic Bioassay

Client: Poseidon/ Pump Brine Dilution Study

Water Quality Measurements

Test Species:

S. purpuratus

Sample ID: Lab Control Start Date/Time: 2/17/2015 W Siz
TestNo.: (ST =S50S End Date/Time: _ 2-/30/IS~ 192
36
Total Treatment Duration NA 2.8 minutes 39 minutes 30 minutes
AC @& A2qhC
ambient ambient seawater addition ambient seawater addition
Brine/ seawater addition | ambient |seawater addition|
+ 1 min. &
Time Between Readings T0 +1 min. | 48 sec. +\§@nin. + 10 min.|+ 10 min.|+ 14 min.|{| + 5 min. |+ 10 min.|+ 15 min.
Actual Time G20 |G rrwe|iczewdll 1622 [ 1542 | e | 0T el oz 2- | (g2
¢ 4 . . : Y ;7 G e }“"‘«» «9,4/ 2 7
Salinity (ppt) 2w | (B || F2 e |55¢ | FHg B 1256 555 959
Temp (-C) il e | W || 1t 4.5 |2 C P L S S I B |
Technician Initials: WQ Readings:| LY
Dilutions made by:| [«

Comments:

QC Check:

0 hrs: ambient seawater salinity 33.5 ppt (&) 777 Q¢ 2l17le - H&OL\ NSNS Scling

24 hrs:

VWi ton Ut o™ o 00

48 hrs:

L i, MUISSREMOAR

f‘aC/ DRI

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

@ zizfll=

Final Review: %ﬁf”ﬁ{%ﬂ =




Marine Chronic Bioassay Water Quality Measurements

Client: Poseidon/ Pump Brine Dilution Study Test Species: S. purpuratus
Sample ID: Brine Mixture Start Date/Time: 2/17/2015 ©iz
TestNo.. 1502 -2n53 End Date/Time: 2] 20//5 15525
3%

Total Treatment Duration NA 2.8 minutes | 39-minutes — 30 minutes

o PC TS 1FIS SEANLZ v~
67 pptaddition to | oo o ater addition to final salinity 35.5 | 5-33:5-ppt addition to final
final salinity 44 || opt ;,;, salinity-35-5-ppt
Brine/ seawater addition | ambient ppt :f 33 .5
' + 1 min. ;

Time Between Readings T0 +1 min. | 48 sec. | +5min. [+ 10 min+ 10 min |+ 14 min.|| +5 min. [+ 10 min.|+ 15 min.|
Actual Time gipim S S | 22 | 1533 | 1sts | 1557 | ivo belz- | ez
Salinity (ppt) 225 | WS | 450 || H9 | 3€4q | 37 | 354 || 354 | 342 |338

Temp (-C) 4.5 47 | -7 47 7 | it Tl T i 5 Yy
Technician Initials: WQ Readings:| ¥4
Dilutions made by:| fv -

Comments: 0 hrs: ) e QWY ?—Zr;lsﬁv @/\AC/ @e 29[ ) <— Had/\ Censivh b ks ysed
24 hrs; 0 a0l Salenich, measurerments
48 hrs: N

: A g 2fz3|1s” , ‘
QC Check: NS Brafre a2 s Final Review: 7P 2/24/ (=

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




Marine Chronic Bioassay Water Quality Measurements

Client: Poseidon Test Species: S. purpuratus
Sample ID: Pump Brine Dilution Study Start Date/Time: 2/17/2015 = /2
Sample Log No.:  — End Date/Time: 1201 1 Sz
TestNo.: |D02-S052
Concentration Salinity Temperature Dissolved Oxygen pH
(ppt) , (ppt) (°C) (mg/L.) (pH units)
Lab Control
67 ppt

Lab Control Surrogate ;7{ B Py |y [\ e [ag | sa |91 [Tw |2 |39 [§o2 143 |8 .8
Brine Dilution Surrogate |?7-2 [325 729 |5 |1 1S9 [we |we |99 |79 e (g2 11710 | £y |ga

Brine Control 2AZ325 |55 |23, [oolis.e 159t |ur 87|76 27> |8y |8.cofal |22 |ea
2.0

Q12 vee
2705

0 24 48 72
Technician Initials: WQ Readings:| \(cepl a6 | P =
Dilutions made by:| Ac |

Comments: 0 hrs: Day 0 surrogate readings recorded after final mixing — QZL@U’mtﬁvg v g HﬁOL gf@/)n%v o~ G
24 hrs: mter waed Fr all sOonify maaduremonts
48 hrs: 3
72 hrs:
Qc check: __ AL Aad| < Final Review: /717 224 |

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




Marine Chronic Bioassay Echinoderm Larval Development Worksheet

Client: ?0(2;(5( d(fl«»j?\m’%)/#« lud N Swdf Start Date/Time: 9[;7/)( /512~
Sample ID: e (hoach LL/S/WZQ}\%@WQH/\ﬁ End Date/Time: 2208”1 153>
Test No.: =502 ~<05 2 Species: . pOVYesfz
Date Collected: 2/ <///
Tech initials: ﬂ C_ |
Injection Time: IS
L
Sperm Absorbance at 400 nm: j . 5 (target range of 0.8 - 1.0 for density of 4x10° sperm/mi)
Eggs Counted: 9 Mean: 1.1 X 50 = 070 eggs/ml
| % (target counts of 20 eggs per vertical pass on Sedgwick-Rafter
—_— slide for a final density of 1000 eggs/ml)
A
2
Initial density: ! vl 0 eggs/mi _ L.o7 dilution factor egg stock 0 0 mi
Final density: 1000 eggs/mi -1.0, part egg stock seawater T— mi

parts seawater

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 60uL sperm stock.

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

No. No.
Time Fert. Unfert. %

5 minutes (1st fertd LW ic— | E{”s{ y) < (s f Gl
10 minutes (2nd fert. If needed) — — - -
. . : , e
Test Initiation Time: (B P2 912 Embryo Stock Added:  0.25 m
Test initiation must be within 1 hour of fertilization time.
Test Termination:

No. No. %

Normal Abnormal Normal

72-hour QC check 1° (4 b G(,
QC check 2 _ - -
Comments: ¥ If the embryo development does not meet the mean test acceptability criterion of 80% normally

eveloped, continue the test to 96-hrs (ASTM 1999). i
W2 A S Nd ok get b duaged Salerh, i 2.8 ncin . r¢-Sabed
oot M- WIS Tnecialahon < «embm‘& Froon Some, Sroede- .

QC Check: ‘ﬁc ULL“ 5 Final Review: })[:30 2’{ 24’[15

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



Scenario #2
48-hour Red Abalone Larval Development
Test Initiation Date: January 30, 2015



Summary of Toxicity Test Results

Poseidon - Brine Dilution Pump Study (Scenario #2)
48-hour Abalone (Haliotis rufescens) Development Test
Test Initiation Date: 01/30/15

Mean Percent Normal Development
Phase 1 Phase 2 Phase 3
Sample ID?
Ambient to 42 ppt in 42 to 35.5 ppt in 36 35.5 ppt to ambient
2.2 minutes” minutes salinity in 30 minutes
Control 94.0 93.7 94.3
Brine Exposure 95.7 92.7 91.7

@ The control and brine exposure were each assigned 10 replicates. Rep A was used a water quality surrogate; reps
B, C, and D = phase 1; reps E, F, and G = phase 2; reps H, I, and J = phase 3 (full treatment). Phase 1 and phase 2
treatments were moved to ambient seawater immediately after treatment for the duration of the 48-hour exposure.
No statistically significant effects were calculated (p < 0.05).

P Rise from 33.5 to 42 in one minute, held for an additional 1.2 minutes.

Note: Lab control replicates underwent all the same physical movements as brine replicates, but with ambient
seawater only. Ambient salinity = ~33.5 ppt.

Nautilus Environmental - San Diego Bioassay Laboratory



Summary of Toxicity Test Results
Poseidon - Brine Dilution Pump Study (Scenario #2)

48-hour Abalone (Haliotis rufescens) Development Test
Test Initiation Date: 01/30/15

Mean
# # Percent Percent | Standard
Sample ID Rep |Normal| Counted Normal Normal Deviation
Control (WQ surrogate) A - -- - - -

B 91 100 91.0

Control (Phase 1) C 95 100 95.0 94.0 2.6
D 96 100 96.0
E 95 100 95.0

Control (Phase 2) F 94 100 94.0 93.7 2.0
G 92 100 92.0
H 96 100 96.0

Control (Phase 3) | 92 100 92.0 94.3 2.1
J 95 100 95.0

Brine Exposure (WQ surrogate) [ A - -- - - -

B 96 100 96.0

Brine Exposure (Phase 1) C 93 100 93.0 95.7 2.5
D 98 100 98.0
E 89 100 89.0

Brine Exposure (Phase 2) F 94 100 94.0 92.7 0.58
G 95 100 95.0
H 94 100 94.0

Brine Exposure (Phase 3) I 91 100 91.0 91.7 2.1
J 90 100 90.0
A 91 100 91.0
B 94 100 94.0

Brine Control® C 92 100 92.0 92.8 2.2
D 91 100 91.0
E 96 100 96.0

% The control and brine exposure (Phases 1, 2, and 3) were tested in screen tubes. The brine control was

tested in 5 replicate vials to ensure no adverse effects from the brine water used.




Embryo Larval Bioassay 48-hour Development

Client: Poseidon Test Species: H. rufescens

Project ID: Pump brine dilution study Start Date/Time: 1/30/2015 |5 -2~
Teet No ¢ 160] —So18 End Date/Time: 2/1/2015 |15
Sample Rep | Number Counted | Number Normal Telc::t?:::n
Lab Control A Surrogate --
(] B (OO a| H
pt /1 ¢ (oo 45 cH
“| b 106 s Clt
(|l E 10O q45 CH
pz S| F| (oo Y CH
Cle] (00 9z CH
(| H (6O a6 I
Pz s |1 100 a2 CH
[ (o0 q5 cH
Brine dilution A Surrogate -~
(] B OO d6 CH
pl_ J| € (OO 943 CH
(| D [0 q% cH
(e 100 %9 cH
02 ) | F (06 qy CH
| G [00 q5 hH
(| H 0O AY CH
ps 5| | (00 a4 CH
~lJd] jve 90 ClH
Py Lavirro] A P OO 1 cH
) (0 Cil ¢+
[~ (oD g - CAA
D a0 al ¢4
=5 [Kele A6 oM

Comments: Reps B, C, and D ended after phase 1 (67 to 42 ppt)

Reps E, F, G ended after phase 2 (42 to 35.5 ppt)
Reps H, |, J ended after phase 3 (35.5 to 33.5 ppt)

Final Review: Y4 (z([g /1‘5

QC Check: f*df w % I

Nautilus Environmental. 4340 Vandever Avenue. San Diego, CA 92120.
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stats.pzf:S3 - Fri Jul 24 13:20:14 2015

Abalone Development Test Date: 1/30/15

t-test results

Parameter Value
~Table Analyzed Scenario 1/30/15 P2

Column A Control
VS Vs
Column B Brine
Unpaired t test

P value 0.3413

P value summary ns

Are means signif. different? (P < 0.05) No

One- or two-tailed P value? One-tailed

t, df t=0.4401 df=4

How big is the difference?
Mean £ SEM of column A
Mean + SEM of column B
Difference between means
95% confidence interval

1.317 £ 0.01784 N=3
1.300 + 0.03426 N=3
0.01700 £ 0.03862
-0.09022 to 0.1242

R squared 0.04619
F test to compare variances
F,DFn, Dfd 3.690, 2, 2
P value 0.4265
P value summary ns
Are variances significantly different? No
Parameter Value
“Table Analyzed Scenario 1/30/15 P3

Column A Control
Vs Vs
Column B Brine
Unpaired t test

P value 0.0947

P value summary ns

Are means signif. different? (P < 0.05) No

One- or two-tailed P value? One-tailed

t, df t=1.579 df=4

How big is the difference?
Mean £ SEM of column A
Mean £ SEM of column B
Difference between means
95% confidence interval
R squared

F test to compare variances
F,DFn, Dfd
P value
P value summary
Are variances significantly different?

1.333 £ 0.02530 N=3
1.279 + 0.02238 N=3 i
0.05333 + 0.03378
-0.04043 to 0.1471
0.3840

1.278, 2,2
0.8779

ns

No




Marine Chronic Bioassay

Client: Poseidon/ Pump Brine Dilution Study

Sample ID: Brine Mixture

Test Species:
Start Date/Time:

Water Quality Measurements

H. rufescens

1/30/2015 gz 2z

Test No.: 1501-S098 End Date/Time: 2/1/2015 ¥/
Total Treatment Duration NA 2.2 minutes 36 minutes 30 minutes
— [ Seoccoafe~
67, PPt ad.d!tlon to seawater addition to final salinity 35.5 ||, .~ a pt addition to final
final salinity 42 | opt [~ @ salinity 355 oot
Brine/ seawater addition | ambient ppt B;?;zsﬂp
+ 1 min.

Time Between Readings TO *+1 min. | 12 sec. || + 6 min. |+ 10 min.|+ 10 min./+ 10 min.|| + 5 min. |+ 10 min.|+ 15 min.
Actual Time 535 |aeofisarizfisds (1553 |lwo> | 1oz | [l \wzg ﬁb%ﬁ
Salinity (ppt) 250 |5 |4z | |3 |Fl.z 3oy |36 || 249 | 240 | 336

Temp (-C) o g [T g g g | Y v T |46
Technician Initials: WQ Readings:| tey  |/vie
Dilutions made by: | fA-/A (A

Comments:

QC Check:

@aE Ac GhShs™
0 hrs: &?;Q,m«@m»@/ D e pS O4d4en edcA— Pieae

ke

24 hrs:

NPy g A
[ e by recd )OX

48 hrs:

-
Acala s
4 = - E

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

Final Review:{f¥ (g ! [9}&5




Marine Chronic Bioassay Water Quality Measurements

Client: Poseidon/ Pump Brine Dilution Study Test Species: H. rufescens
Sample ID: Lab Control Start Date/Time: 1/30/2015 (527
Test No.: 1501-S098 End Date/Time: 2/1/2015 [Y/<
Total Treatment Duration NA 2.2 minutes 36 minutes 30 minutes
ambient ambient seawater addition ambient seawater addition
Brine/ seawater addition | ambient |seawater addition
+ 1 min. |
Time Between Readings T0 +1 min. | 12 sec. || + 6 min. [+ 10 min.[+ 10 min.[+ 10 min.|| + 5 min. |+ 10 min.|+ 15 min.
Actual Time 1525  [Szvee |iG2z fl (552 1542 |igss | 1on g Ll Vozz
Salinity (ppt) 23, 23l 25.¢ 97%»@ 234 T2 (o »5.¢ %’%}A{ﬁ %’%fﬁ 5% L
Temp (-C) 1S .| IS .2 |iG.o =] 4.9 H’g/ = 1 ) 146 N
Technician Initials: WQ Readings:| &y |/~
Dilutions made by:| p#| A

) i - nered by
Comments: 0 hrs: ambient seawater salinity 33.5 ppt . Levneve. 3 = oo aften cocch pPrecse (ped &mﬁj
24 hrs:
48 hrs:
QC Check: Ac His Final Review: 17 ltljg]ic

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



Marine Chronic Bioassay Water Quality Measurements

Client: Poseidon Test Species: H. rufescens
Sample ID: Pump Brine Dilution Study Start Date/Time: 1/30/2015 1Soo
Sample Log No.: - End Date/Time: 2/1/2015 | 4|\
Test No.: |801- S0g9 &8
Concentration Salinity Temperature Dissolved Oxygen pH
(ppt) (ppt) (°C) (mg/L) (pH units)
Lab Control
67 ppt
Lab Control Surrogate | 32-4 (322 | ?3.2 |15 |5y |52 |€.2 |4y |2+ |7 §7|7.az |75
Brine Dilution Surrogate >335 224 | B33 | 1HE |14y |ist 8.2 10 | 7C | 495 |B0 (%
Brine Control 33| 355 | 2334 | 147 M s (Y2 lae | 7S VR4 |1as |sc3
Technician Initials: WQ Readings:

Comments:

QC Check:

Nautilus Environmental.

Dilutions made by:

0 hrs: Day 0 surrogate readings recorded after final mixing |} M= N L Surecd, el ez~
24 hrs:
48 hrs:

N n]

+ 1

< Final Review: Y Whgil9

ol

4340 Vandever Avenue. San Diego, CA 92120.



Marine Chronic Bioassay Abalone Embryo-Larval Development

| Pump/
, ' N , i
Client: @ng/i A\~ \OV W Aﬂ o UY’\S@C% Test Species: Haliotis rufescens
) « - > e .
Sample ID: Q’ﬂjﬁf"{,@/w loning (/ M@@w{”l\ s ) Start Date/Time: 1/30/2015 960132}
Test No.: (SDI=Spq & End Date/Time: 2/1/2015 ‘ LHSF

Animal Source/Date Received: A W[\CQ r\ Ab//lﬁ M/\Q// )I/ 28/// / {

Number of abalone and condition upon receipt/holding:
/ B¢
Males: L{ A [)ﬁ?% .S el
u r
Females: LP A0 (ﬁ_
A

Tris & peroxide addition time i %/OO i (:?’50
Spawn time | 330 WY oo
Number of spawners Lf ﬁé«& )
Condition of spawn (light, moderate, heavy) ‘{\{’&V :,:{ W‘i@(w(&
Fertilization time ~ et Q2

féﬂ(“ "/’Di'( iL/L‘fG

Mean 1A

. /)
Time of test Initiation: |55 24~ 48 hr. QC '( {

Technician Initials: €’?‘

Comments: 02 - vsed Cfl‘f‘ﬁe‘c’fﬁ-f’ babcAs O"? L0 (m"’ﬂﬂ- CQQVL“:C) a e
\ rfw i_}e/(+ T -

QC Check: ;3‘(/ ‘)l 9‘)! Vo Final Review: W b “F}] ‘55

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




Scenario #3
48-hour Red Abalone Larval Development
Test Initiation Date: January 22, 2015



Summary of Toxicity Test Results
Poseidon - Brine Dilution Pump Study (Scenario #3)
48-hour Abalone (Haliotis rufescens) Development Test
Test Initiation Date: 01/22/15

Mean Percent Normal Development
Phase 1 Phase 2 Phase 3
Sample ID?
Ambient to 40 ppt for | 40 to 35.5 ppt in 34 35.5 ppt to ambient
1.7 minutes® minutes salinity in 30 minutes
Control° 66.0 61.0 67.3
Brine Exposure 68.5 67.0 60.3

 The control and brine exposure were each assigned 12 replicates. Rep A was used a water quality surrogate; reps B and C =
phase 1; reps H and | = phase 2 {reps D through G ended early in Phase 2 for observation and are not included in the mean};
reps J, K, L = phase 3 (full treatment). Phase 1 and phase 2 treatments were moved to ambient seawater immediately after
treatment for the duration of the 48-hour exposure.

b Salinity reached 39.2 ppt after the first minute, and remained between between 39 and 40 for at least 5 minutes. See water
quality datasheet for detail.

¢ The control did not meet the minimum test acceptability criterion of 80 percent mean normal development. However, this
test was experimental and not for compliance, and the data are reported as they are useful for determining next steps for
testing.

Note: Control replicates underwent all the same physical movements as brine replicates, but with ambient seawater only.
Ambient salinity = ~33.5 ppt.

Nautilus Environmental - San Diego Bioassay Laboratory



Summary of Toxicity Test Results
Poseidon - Brine Dilution Pump Study (Scenario #3)

48-hour Abalone (Haliotis rufescens) Development Test
Test Initiation Date: 01/22/15

Mean
# # Percent Percent | Standard
Sample ID Rep |Normal| Counted Normal Normal | Deviation
Control (WQ surrogate) A - -- -- -- --

B 67 100 67.0

Control (Phase 1) o 65 100 650 66.0 1.53
D 64 100 64.0

E 66 100 66.0 65.0 3.5
a F 73 100 73.0

Control (Phase 2) G 69 100 59.0 71.0 4.7
H 62 100 62.0

I 60 100 60.0 61.0 3.1
J 62 100 62.0

Control (Phase 3) K 66 100 66.0 67.3 5.59
L 74 100 74.0

Brine Exposure (WQ surrogate) | A -- -- -- -- --

. B 73 100 73.0

Brine Exposure (Phase 1) o 4 100 640 68.5 4,51
D 68 100 68.0

E 76 100 76.0 2.0 4.6
. F 68 100 68.0

Brine Exposure (Phase 2) G 68 100 650 68.0 1.2
H 66 100 66.0

I 68 100 68.0 67.0 6.2
J 65 100 65.0

Brine Exposure (Phase 3) K 56 100 56.0 60.3 4.90
L 60 100 60.0

% only reps H & | went through the entire P2, other reps were pulled early.




Embryo Larval Bioassay

Client:
Project ID:

Poseidon

Pump brine dilution study

48-hour

Test Species: H. rufescens

Start Date/Time: 1/22/2015

Development

ey

2
i

End Date/Time: 1/24/2015 [ /)
Sample Rep | Number Counted | Number Normal Tecl?r.uman
Initials
Lab Control A Surrogate - L
o1 | B 0O (o) AC 125N

/¢ (S

[w (| D by
Covn TTE b6

0 [ S | F 72
\:{"’“N‘ / G (:Q'M’{

(o /[ H G
b\ (o

- J :’ =

{3 ﬁ K ! (/)Q?
Z Ll U 2

Brine dilution A Surrogate -~

¢\ S| B {00 Vi
D) R ——— &
<1 C wel eSS O

o (| D o3
Lo V] E 76

Lo 2 F (&
i /1 s (oot
‘\)fﬁ?‘\\‘\ k‘\ I (Q’(C;)
S 5
en < | K 56

C L \/ (O

Comments: Reps-B;-€;-and-D-mixing treament endéﬂ*aﬁerphas&ﬂ%@-pp’t)/i‘i’

Reps-E, F, G mixing treament ended-after phase 2 (40 to 35.5 ppt)

Reps-H;-+-4-K, L full treament 5o 2. Glo. (1 Cpec. Sheo st

QC Check:

m/ ﬁil{(; (Y Final Review: f’ﬁ’ 6/ ! f;/ / f{

7 -

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




Qe = Ac 7 /f)é/// i

stats.pzf:S4 - Fri Jul 24 13:21:11 2015

Abalone Development Test Date: 1/22/15

t-test results

Parameter Value

Table Analyzed Scenario 1/22/15 P3
Column A Control
VS Vs
Column B Brine
Unpaired t test

P value 0.0940

P value summary ns

Are means signif. different? (P < 0.05) No

One- or two-tailed P value? One-tailed

t, df t=1.586 df=4

How big is the difference?
Mean £ SEM of column A
Mean £ SEM of column B
Difference between means
95% confidence interval
R squared

F test to compare variances
F,DFn, Dfd
P value
P value summary
Are variances significantly different?

0.9637 £ 0.03805 N=3
0.8900 + 0.02663 N=3
0.07367 + 0.04645
-0.05527 t0 0.2026
0.3861

2.042, 2,2
0.6576

ns

No




Marine Chronic Bioassay

Client: Poseidon/ Pump Brine Dilution Study

Sample ID: Lab Control

Water Quality Measurements

Test Species: H. rufescens

Start Date/Time: 1/22/2015 ju4dd

TestNo.. (7D |—S0A] End Date/Time: 1/24/2015 | 500
Total Treatment Duration NA 1.7 minutes 34 minutes 30 minutes
[
Brine/ seawater addition | ambient 33.5 ppt ’*5;; 33.5 ppt addition 33.5 addition
A81%!
Time Between Readings | .. Tqﬂkft +1 min. [+42 sec.|+ 5min.| + 10 min. | + 10 min.| + 9 min. | + 5 min. |+ 10 min.|+ 15 min.
248 N s et o - : )
Actual Time wAP L (gt |4gz00 M—@#:: HeUt oM Sy 522 [STR 3% |\©553
Salinity (ppt) 234 [92.5 (225 |z2z.5 | 327 55.7 221 251 KA ¢ CONA
Temp (-C) 5.5 lic-4 |[icd | 154 | 150 iS.0 149 E A S I A P
Technician Initials: WQ Readings: |- £ £ 4C
Dilutions made by: &;ﬂs
» 04
Comments: 0 hr§" 4sq v S DAE &d (d( 1°C .33 ook E+0 pulied o} 15.0F
24 hrs: el * e
48 hrs:
QC Check: AT Final Review: 2 §/1%/14

Nautilus Environmental.

4340 Vandever Avenue. San Diego, CA 92120.




Marine Chronic Bioassay Water Quality Measurements

Client: Poseidon/ Pump Brine Dilution Study Test Species: H. rufescens
Sample ID: Brine Mixture Start Date/Time: 1/22/2015 4+
Sample Log No.: - End Date/Time: 1/24/2015 |SUO
Test No.: S ~S097]
Total Treatment Duration NA 1.7 minutes 34 minutes 30 minutes
67 ppt addition to .
final salinity 40 | seawater a ﬁition to final salinity 35.5 ppt seawa';zi?‘idu’ggnSto final
Brine/ seawater addition | ambient | ppt z TS\ Yoo
; ,
Time Between Readings T0 | +1min. [+42 sec.[+ 5min.|+ 10 min. |+ 10 min. | + 9 min. | + 5 min. |+ 10 min.|+ 15 min.
, 502 -1, o = - o -
Actual Time i Hobt— 11502 V|6 0342 1503 | IE14 1524 | 527 |js4z | =52 Lo
Salinity (ppt) 339 |39.2 | 4o |P%9 |a1. |32.7 |35 5 |35 3¢ 23306
Temp (-C) 5.0 [kl g |49 [k |us i4e | iNe [ /46 | 14T
Technician Initials: WQ Readings:| K=/ A
Dilutions made by:| £/
Comments: 0 hrs+-5| % ﬁ'@(\z; PHE QM@%’; 2719 iﬁp‘t i%ﬁl"&“ﬁ'éf%n Ll at-Bid
24 hrs: »
48 hrs:
QC Check: %\ > §’2M,};”§/ Final Review: %~ é/é@/’e‘{/

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




Marine Chronic Bioassay Water Quality Measurements

Client: Poseidon Test Species: H. rufescens

Sample ID: Pump Brine Dilution Study Start Date/Time: 1/22/2015 4 Lf«»,éf
Sample Log No.: - End Date/Time: 1/24/2015 1500
Test No.: 150 1—-S0A
Concentration Salinity . Temperature Dissolved Oxygen pH
(ppt) (ppt) (°C) (mg/L) (pH units)
Lab Control
67 ppt
Lab Control Surogate | 35| 224 559 | s [F 4 | 34 [ +% 93 |7.39 |80t |50
-3 s ~7 ~ S oy A / = ’ . ,,v, PR
Brine Dilution Surrogate | 2~ ¢ 258 795 |1 [T ] 39 R84 |77 ¥e8 |80 |
0
Technician Initials: WQ Readings:§>[»¢
Dilutions made by:| 22

Comments: 0 hrs: Day 0 surrogate readings recorded after final mixing
24 hrs:
48 hrs:
‘ ~\ - ‘ ~ <
QC Check: - AL | ﬁ}ifa 1S Final Review: Y2 (/15/15

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



Marine Chronic Bioassay Abalone Embryo-Larval Development

Client: f“?iv A 6& e Test Species: Haliotis rufescens
¢ P Ly e
Sample ID: RWovhlvs Gz lpnwe Start Date/Time: 1/22/2015 | {4}
C ™ Q = -
Test No.: YODI~X0T ] End Date/Time: 112412015 |9 UL

Animal Source/Date Received:

Anverican Abalone i//?lC? 1

Number of abalone and condition upon receipt/holding:

Males: Z /6{ ﬁbj
Females: Z /%{(‘Mdl

2] ;
Tris & peroxide addition time Lo L(B [0 i )
n &7
Spawn time P15 \ } G
Number of spawners 2 §
Condition of spawn (light, moderate, heavy) ﬂ/ﬁioﬁlftm;c ' by Vt‘}
PN v
Fertilization time E 5 5 ZJ
Mean
Time of test Initiation: ‘ HLL’% L;/ 48 hr. QC C{I 5
Technician Initials: i A
Comments:
g 'ﬁ /‘/i L 7
QG Check: Al 5{ ’%giilf § Final Review: L?ﬁ (;'/f[[)'/“)

¥ T

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



APPENDIX B

Reference Toxicant Test Data



48-hour Red Abalone Larval Development
Test Initiation Date: January 22, 2015



CETIS 5ummary Report Report Date: 04 Feb-15 12:01 (p 1 of 1)
Test Code: 150122hrdv | 16-1164-6227

Red Abalone Larvai Development Test Nautilus Environmental (CA)
Batch ID: 11-1621-8697 Test Type: Development Analyst:

Start Date: 22 Jan-15 14:44 Protocol: EPA/600/R-95/136 (1995) Diluent: Natural Seawater

Ending Date: 24 Jan-15 15:00 Species: Haliotis rufescens Brine: Not Applicable

Duration: 48h Source: American Abalone Age:

Sample ID: 14-4511-7987 Code: 150122hrdv Client: Internal

Sample Date: 22 Jan-15 Material:  Zinc sulfate Project:

Receive Date: 22 Jan-15 Source: Reference Toxicant

Sample Age: 15h Station:  Zinc sulfate

Comparison Summary

Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method

19-6293-3678 Development Rate 32 56 42.33 11.6% Dunnett Multiple Comparison Test

Point Estimate Summary

Analysis ID Endpoint Level pg/l 95% LCL 95% UCL TU Method

21-0118-1264 Development Rate EC50 50.62 4917 52.11 Spearman-Kéarber

Test Acceptability

Analysis ID Endpoint Atiribute Test Stat TAC Limits Overlap Decision

19-6293-3678 Development Rate Control Resp 0.658 0.8-NL Yes Below Acceptability Criteria ‘)!5
21-0118-1264 Development Rate Control Resp 0.658 0.8-NL Yes Below Acceptability Criteria ]
19-6293-3678 Development Rate NOEL 32 NL - 56 No Passes Acceptability Criteria
19-6293-3678 Development Rate PMSD 0.1162 NL - 0.2 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 0.658 0.6138 0.7022 0.63 0.72 0.01594 0.03564 5.42% 0.0%

10 5 0.678 0.6596 0.6964 0.66 0.7 0.006633 0.01483 2.19% -3.04%
18 5 0.646 0.5702 0.7218 0.55 0.71 0.02731  0.06107  9.45% 1.82%
32 5 0.632 0.5632 0.7008 0.54 0.68 0.02478 0.05541 8.77% 3.95%
56 5 0.268 0.1841 0.3519 0.2 0.36 0.03023 0.0676 2522%  59.27%
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 §

0 Lab Control 0.63 0.64 0.65 0.65 0.72

10 0.68 0.68 0.66 0.67 0.7

18 0.63 0.71 0.68 0.66 0.55

32 0.64 0.68 0.54 0.63 0.67

56 0.2 0.31 0.26 0.21 0.36

100 0 0 0 0 0

Q- Coded AS onelaCwl

000-089-170-2

CETIS™ v1.8.7.20

Analyst: \’)@?

A, 2



CETIS Ana|ytica| Report Report Date: 04 Feb-1512:01 (p 1 of 2)
Test Code: 150122hrdv | 16-1164-6227
Red Abalone Larval Development Test Nautilus Environmental (CA)
Analysis ID:  19-6293-3678 Endpoint: Development Rate CETIS Version: CETISv1.8.7
Analyzed: 04 Feb-15 12:01 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 11.6% 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 -0.6075  2.305 0.079 8 0.9382 CDF Non-Significant Effect
18 0.3524 2.305 0.079 8 0.6675 CDF Non-Significant Effect
32 0.7844 2.305 0.079 8 0.4754 CDF Non-Significant Effect
56* 11.77 2.305 0.079 8 <0.0001 CDF Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision{a:5%)
Between 0.647029 0.1617573 4 54.72 <0.0001  Significant Effect
Error 0.05912194 0.002956097 20
Total 0.706151 24
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Bartlett Equality of Variance 7.59 13.28 0.1078 Equal Variances
Distribution Shapiro-Wilk W Normality 0.9646 0.8877 0.5135 Normal Distribution
Development Rate Summary
C-pg/L Control Type  Count Mean 95% LCL 95% UCL Median Min Max StdErr CV% %Effect
0 Lab Control 5 0.658 0.6138 0.7022 0.65 0.63 0.72 0.01594 5.42% 0.0%
10 5 0.678 0.6596 0.6964 0.68 0.66 0.7 0.006633 2.19% -3.04%
18 5 0.646 0.5702 0.7218 0.66 0.55 0.71 0.02731  9.45% 1.82%
32 5 0.632 0.5632 0.7008 0.64 0.54 0.68 0.02478 8.77% 3.95%
56 5 0.268 0.1841 0.3519 0.26 0.2 0.36 0.03023 25.22% 59.27%
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 0.9466 0.8991 0.994 0.9377 0.9169 1.013 0.0171 4.04% 0.0%
10 5 0.9675 0.9477 0.9872 0.9695 0.9483 0.9912 0.007116 1.65% -2.21%
18 5 0.9345 0.8557 1.013 0.9483 0.8355 1.002 0.02838 6.79% 1.28%
32 5 0.9196 0.8489 0.9903 0.9273 0.8254 0.9695 0.02546 6.19% 2.85%
56 5 0.5418 0.4472 0.6363 0.5351 0.4636 0.6435 0.03405 14.06% 42.77%
100 5 0.05002 0.05001 0.05003 0.05002 0.05002 0.05002 O 0.0% 94.72%

000-089-180-4

CETIS™ v1.8.7.20

Analyst: ‘&%‘7

aa: Ac osfis




CETIS Analytical Report Report Date: 04 Feb-15 12:01 (p 2 of 2)

Test Code: 150122hrdv | 16-1164-6227
Red Abalone Larval Development Test Nautilus Environmental (CA)
Analysis ID:  19-6293-3678 Endpoint: Development Rate CETIS Version: CETISv1.8.7
Analyzed: 04 Feb-15 12:01 Analysis: Parametric-Control vs Treatments Official Results: Yes
Graphics
10
09 ;
08 b
i r
e o,L0 @
: Vikd = i
E osfF____________ S D £
o F Reject Null 8 S
[ E (¥
3 05
2] £
04 [
" } g
0.2 i—
0.1 —
0.0 F 1 1 1 ! ] & J
0LC 10 18 32 56 100
C-pg/L

000-089-180-4 CETIS™ v1.8.7.20 analyst_\Z an ACHHNS




CETIS Analytical Report Report Date: 04 Feb-15 12:01 (p 1 of 1)
Test Code: 150122hrdv | 16-1164-6227

Red Abalone Larval Development Test Nautilus Environmental (CA)
Analysis ID:  21-0118-1264 Endpoint: Development Rate CETIS Version: CETISv1.8.7

Analyzed: 04 Feb-15 12:01 Analysis: Untrimmed Spearman-Kéarber Official Results: Yes

Spearman-Karber Estimates

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

Control Threshold 0.342 0.00% 1.704 0.006299 50.62 49.17 52.11

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 0.658 0.63 0.72 0.01594 0.03564 5.42% 0.0% 329 500

10 5 0.678 0.66 0.7 0.006633 0.01483 2.19% -3.04% 339 500

18 5 0.646 0.55 0.71 0.02731  0.06107 9.45% 1.82% 323 500

32 5 0.632 0.54 0.68 0.02478 0.05541 8.77% 3.95% 316 500

56 5 0.268 0.2 0.36 0.03023 0.0676 25.22%  59.27% 134 500

100 5 0 0 0 0 0 100.0% O 500
Graphics
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000-089-180-4

CETIS™ v1.8.7.20
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Report Date: 04 Feb-1512:02 (1 of 1)

CETIS QC Plot

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{———‘——\_/\_____-——\—-——— +3s
80 +2s
2
£
a
1%
=
N
I~
T
=
&
L
Q 3
w 4
30—:___—————\/\_______\,’
E -3s

I T
- =} — o~ o o o — — I — ~N - — ~ — = = — ~
Mean 57.3 Count: 20 -2s Warning Limit: 35.32 -3s Action Limit: 24.33
Sigma: 10.99 Ccv: 19.20% +2s Warning Limit: 79.28 +3s Action Limit: 90.27

Quality Control Data

Point Year Month Day Time QC Data Delta Sigma Warning Action Test ID Analysis ID

1 2013 Jun 18 16:30 60.76 3.461 0.315 15-0077-4900 00-2560-4372

2 Jul 11 17:05 63.48 6.181 0.5624 20-1873-1666 04-6373-4064

3 Aug 6 15:35 64.09 6.786 0.6175 07-0122-1486  08-7879-6283

4 Sep 12 14:40 54.37 -2.929 -0.2666 01-8875-4392  00-0984-0680

5 Oct 22 14:50 59.96 2.657 0.2418 00-1950-7526  03-4814-7235

6 Nov 5 14:25 72.27 14.97 1.362 13-0598-2106  06-6008-6070

7 6 15:30 56.71 -0.5901 -0.05369 17-8546-9636  17-3071-8592

8 8 0:.00 49.64 -7.658 -0.6968 20-4825-5447  15-3343-8191

9 13 16:00 67.88 10.58 0.9624 01-9285-3290 05-2114-7000

10 14 14:50 66.73 9.429 0.858 12-4955-9047 (05-7865-8140

11 20 15:15 4542 -11.88 -1.081 15-8538-2252  14-5629-7331

12 2014 Feb 11 15:00 33.01 -24.29 -2.21 (-) 00-8191-4476  07-3868-3337

13 Mar 26 15:25 721 14.8 1.347 11-0783-9458 08-4579-6000

14 May 14 15:35 68.33 11.03 1.004 14-0092-0578 07-8756-4120

15 Aug 12 15:35 41.25 -16.05 -1.461 09-7316-9900 19-6875-2864

16 Sep 26 16:10 52.78 -4.517 -0.411 12-0077-1970  07-6392-1596

17 Oct 14 15:30 51.91 -5.393 -0.4907 01-1692-6353 05-8596-4968

18 Nov 18 15:05 61.92 4.619 0.4203 12-7477-5365 16-0305-1770

19 Dec 10 15:30 40.8 -16.5 -1.501 18-3651-9027 05-5260-7606

20 2015 Jan 13 14:48 62.52 5.218 0.4748 11-7205-2664  10-2598-5960

21 22 14:44 50.62 -6.679 -0.6077 16-1164-6227 21-0118-1264

000-089-180-4

CETIS™ v1.8.7.20

Analyst:

(€8]

QA: /ZK:Z[%//SQ



CETIS Test Data Worksheet

Report Date: 20 Jan-15 13:51 (p 1 of 1)
Test Code: 16-1164-6227/150122hrdv

Red Abalone Larval Development Test

Nautilus Environmental (CA)

Start Date: 22 Jan-15 Species: Haliotis rufescens
End Date: 24 Jan-15 Protocol: EPA/600/R-95/136 (1995)

Sample Code:  150122hrdv
Sample Source: Reference Toxicant

Sample Date: 22 Jan-15 Material: Zinc sulfate Sample Station: Zinc sulfate
C-pg/L Code| Rep | Pos | # Counted | # Normal Notes
v w8
2 |l 67
8 | oo 8
4 1 loo g
s oo | GY
° oo | &
T llee 15
8 I { oo GG
S | loo poye)
0 | len )
T oo |67
12 (oo %}
13 | {oo )
“ 9 2%
15 fee (o5
(oo |@%
17 { O 5(
8 oo | /|
9 {vs | &
20 | (v e
21 oo w8
2 joo |4
= PR
2 joo (8
24 (oo @5
% lw 70
26 Lo @ ’g(/f
27 ‘ Y %5
B (90 | D6
2 | \oo | AN
80 | oo T
000-089-170-2 CETIS™ v1.8.7.20 Analyst: 5 /J‘ QA:_X_Z/QD 212“\6



CETIS Test Data Worksheet

Report Date: 20 Jan-15 13:51 (p 1 of 1)
Test Code: 16-1164-6227/150122hrdv

Red Abalone Larval Development Test

Nautilus Environmental (CA)

Start Date: 22 Jan-15 Species: Haliotis rufescens
End Date: 24 Jan-15 Protocol: EPA/600/R-95/136 (1995)

Sample Code:  150122hrdv
Sample Source: Reference Toxicant

Sample Date: 22 Jan-15 Material: Zinc sulfate Sample Station: Zinc sulfate
C-ug/L Code| Rep | Pos | #Counted | # Normal ; Notes
0 c| 1|7 (o oG |wc i / ﬁ)/ )y
0 lc| 2 |2] {pO (- o
0 ke |38 18] (0O | ey
0 EREAETE (o8
0 LC| 5 | 30 L o= (&
10 1 20
10 2 23
10 3 14
10 4 2
10 5 25
18 1 16
18 2 18
18 3 1
18 4 8
18 5 27
32 1 5
32 2 21
32 3 26
32 4 13
32 5 1"
56 119 N
56 2 17
56 3 3
56 4 29
56 5 28
100 1 12
100 2 4
100 3 19
100 4 10
100 5 6

A

000-088-170-2

CETIS™ v1.8.7.20

Analyst:& QA ¥ 2 l}\\ﬁ




Marine Chronic Bioassay Water Quality Measurements

Client: Internal Test Species: Haliotis rufescens
Sample ID: ZnSO, Start Date/Time: 1/22/2015 Uiy
Test ID: 150122hrdv End Date/Time: 1/24/2015 VSO
Concentration Salinity Temperature Dissolved Oxygen pH
(ng/L) (C) (mg/L) (pH units)
Lab Control 328 | ws 529 | 138 |1te |19 | g2 4% | 99 798 |sot |%09
- ;s ;E Z - d 7
10 222 | B |52 5.4 | e 9] 8.2 4> |47 1799 | w0z |C03
. [ 1( P e, . N
18 22 & | ®2% |sz.] g e |40 11D 8.3 %3 |33 8.0 |Hon |03
32 2.8 [P 529 |i15.7 | 1ML L4 ISR %3 19473 &eo2 | Koy |5.02
56 2.2 |%2% 5724 |iss [ 11F |06 | 8% |43 (37 |soyg | %oz [%.03
100 22 6 | s |DTT iy ML Uy | ge <3 |53 | 8o | ged |70
0 Dilution calcs. (final volume 500 mL):
Technician Initials: WQ Readings:| & Conc. 10 18 32 56 100
Dilutions made by:| A{ Vol. Zn - e | o
stock (mL): | ¢/ D -7 & 28| s.©
Zn Stock Concentration (ug/L): | 1 e
7
Comments: 0 hrs:
24 hrs:
48 hrs:
QC Check: CD 20501 < Final Review:  AC 1/5//5\
T

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



Marine Chronic Bioassay Abalone Embryo-Larval Development

Test Species: Haliotis rufescens

Client: \h M\/}KQ_,
Sample ID: %SQ\,,

Start Date/Time: 1/22/2015 | “{4}{}-

End Date/Time: 1/24/2015 | 9 UL

Test No.: \OOV 2.4 Invdov

A}—XJL W E/ ;7«02 1N

Animal Source/Date Received: «A}”V’\Q V1A m

Number of abalone and condition upon receipt/holding:

Males: Z /% C?iij
Females: Z /(é{(\)@,f}

Tris & peroxide addition time } €
i
i

Spawn time

Number of spawners

Wodon e ] { it

Condition of spawn (light, moderate, heavy)
. v
Fertilization time \ 55 0
3 L %4
Mean 11N
=
48 hr. QC %’ 5o

Time of test Initiation: k \‘?‘i l‘”r

D
Technician Initials: ( /{)\

Comments:
QC Check: o 2 Il Zl‘ &)

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

Final Review: /4 Z/T’//T




48-hour Red Abalone Larval Development
Test Initiation Date: January 30, 2015



CETIS Summary Report Report Date: 03 Feb-15 11:05 (p 1of 1)
Test Code: 150130hrdv | 06-2409-9903

Red Abalone Larval Development Test Nautilus Environmental (CA)
Batch ID: 20-1429-8396 Test Type: Development Analyst:

Start Date: 30 Jan-15 15:22 Protocol: EPA/600/R-95/136 (1995) Diluent: Natural Seawater

Ending Date: 01 Feb-15 14:15 Species:  Haliotis rufescens Brine: Not Applicable

Duration: 47h Source:  American Abalone Age:

Sample ID:  03-2767-9688 Code: 150130hrdv Client: Internal

Sample Date: 30 Jan-15 Material:  Zinc sulfate Project:

Receive Date: 30 Jan-15 Source: Reference Toxicant

Sample Age: 15h Station:  Zinc sulfate

Comparison Summary

Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method

16-0806-0312 Development Rate 32 56 42.33 3.9% Dunnett Multiple Comparison Test

Point Estimate Summary

Analysis ID  Endpoint Level Hg/L 95% LCL 95% UCL TU Method

03-0729-5027 Development Rate EC50 52.83 51.42 54.27 Spearman-Karber

Test Acceptability

Analysis ID Endpoint Attribute Test Stat TAC Limits Overlap Decision

03-0729-5027 Development Rate Control Resp 0.906 0.8 - NL Yes Passes Acceptability Criteria
16-0806-0312 Development Rate Control Resp 0.906 0.8-NL Yes Passes Acceptability Criteria
16-0806-0312 Development Rate NOEL 32 NL - 56 No Passes Acceptability Criteria
16-0806-0312 Development Rate PMSD 0.03899 NL-0.2 No Passes Acceptability Criteria
Development Rate Summary

C-pg/L Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% %Effect
0 Lab Control 5 0.906 0.8834 0.9286 0.89 0.93 0.008124 0.01817 2.01% 0.0%

10 5 0.924 0.9098 0.9382 0.91 0.94 0.005099 0.0114 1.23% -1.99%
18 5 0.89 0.8538 0.9262 0.87 0.94 0.01304 0.02915 3.28% 1.77%
32 5 0.908 0.8664 0.9496 0.85 0.93 0.01497 0.03347 3.69% -0.22%
56 5 0.388 0.3547 0.4213 0.36 0.42 0.012 0.02683 6.92% 5717%
100 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 0.92 0.89 0.89 0.9 0.93

10 0.91 0.92 0.92 0.94 0.93

18 0.89 0.87 0.88 0.94 0.87

32 0.85 0.91 0.93 0.93 0.92

56 0.4 0.36 0.4 0.42 0.36

100 0 0 0 0 0

P
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CETIS Analytical Report

03 Feb-15 11:04 (p 1 of 2)
150130hrdv | 06-2409-9903

Report Date:
Test Code:

Red Abalone Larval Development Test

Nautilus Environmental (CA)

Analysis ID:  16-0806-0312 Endpoint: Development Rate CETIS Version: CETISv1.8.7
Analyzed: 03 Feb-15 11:04 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 3.9% 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 -1.277 2.305 0.067 8 0.9885 CDF Non-Significant Effect

18 1.001 2,305 0.057 8 0.3804 CDF Non-Significant Effect

32 -0.2227 2.305 0.067 8 0.8642 CDF Non-Significant Effect

56* 23.62 2.305 0.0657 8 <0.0001 CDF Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 1.405821 0.3514552 4 226.8 <0.0001  Significant Effect
Error 0.03099143 0.001549571 20
Total 1.436812 24
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision{a:1%)
Variances Bartlett Equality of Variance 4.287 13.28 0.3686 Equal Variances
Distribution Shapiro-Wilk W Normality 0.9559 0.8877 0.3397 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 0.906 0.8834 0.9286 0.9 0.89 0.93 0.008124 2.01% 0.0%
10 5 0.924 0.9098 0.9382 0.92 0.91 0.94 0.005099 1.23% -1.99%
18 5 0.89 0.8538 0.9262 0.88 0.87 0.94 0.01304 3.28% 1.77%
32 5 0.908 0.8664 0.9496 0.92 0.85 0.93 0.01497 3.69% -0.22%
56 5 0.388 0.3547 0.4213 04 0.36 0.42 0.012 6.92% 57.17%
100 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 1.26 1.221 1.3 1.249 1.233 1.303 0.01421  2.52% 0.0%
10 5 1.292 1.265 1.319 1.284 1.266 1.323 0.009748 1.69% -2.52%
18 5 1.2356 1.172 1.298 1.217 1.202 1.323 0.02271  4.11% 1.98%
32 5 1.266 1.199 1.333 1.284 1.173 1.303 0.02419  4.27% -0.44%
56 5 0.6723 0.6381 0.7065 0.6847 0.6435 0.7051 0.01233  4.1% 46.66%
100 5 0.05002 0.05001 0.05003 0.05002 0.05002 0.05002 O 0.0% 96.03%
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CETIS Analytical Report Report Date: 03 Feb-15 11:04 (p 2 of 2)

Test Code: 150130hrdv | 06-2409-9903
Red Abalone Larval Development Test Nautilus Environmental (CA)
Analysis ID:  16-0806-0312 Endpoint: Development Rate CETIS Version: CETISv1.8.7
Analyzed: 03 Feb-15 11:04 Analysis: Parametric-Control vs Treatments Official Results: Yes
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CETIS Analytical Report

Report Date:
Test Code:

03 Feb-15 11:04 (p 1 of 1)
150130hrdv | 06-2409-9903

Red Abalone Larval Development Test

Nautilus Environmental (CA)

Development Rate

C-pg/L

Analysis ID:  03-0729-5027 Endpoint: Development Rate CETIS Version: CETISv1.8.7

Analyzed: 03 Feb-15 11:04 Analysis: Untrimmed Spearman-Karber Official Results: Yes

Spearman-Kérber Estimates

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

Control Threshold 0.094 0.00% 1.723 0.005847 52.83 51.42 54.27

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 0.906 0.89 0.93 0.008124 0.01817 2.01% 0.0% 453 500
10 5 0.924 0.91 0.94 0.005099 0.0114 1.23% -1.99% 462 500
18 5 0.89 0.87 0.94 0.01304 0.02915 3.28% 1.77% 445 500
32 5 0.908 0.85 0.93 0.01497 0.03347 3.69% -0.22% 454 500
56 5 0.388 0.36 0.42 0.012 0.02683 6.92% 57.17% 194 500
100 5 0 0 0 0 0 1000% O 500
Graphics
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Report Date: 03 Feb-15 11:05 (1 of 1)

CETIS QC Plot

Red Abalone Larval Development Test Nautilus Environmental (CA)

Zinc sulfate
Reference Toxicant-REF

Material:
Source:

Organism: Haliotis rufescens (Red Abalone)
Endpoint: Development Rate

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

Red Abalone Larval Development Test

EC50-pg/L Zinc sulfate

304

4

N\"—-\\_’._\

[
[=]

9 0 a 4 a 85 8 & & & & FOLOL Lyl rL )
"‘ 3 - ~ 38 8 =S it} hA 5 - = hA N S - st =1 i IS
Mean 57.3 Count: 20 -2s Warning Limit: 35.32 -3s Action Limit: 24.33
Sigma: 10.99 cv: 19.20% +2s Warning Limit: 79.28 +3s Action Limit: 90.27

Quality Control Data

Point Year Month Day Time QC Data Delta Sigma Warning Action Test D Analysis ID

1 2013 Jun 18 16:30 60.76 3.461 0.315 15-0077-4900 00-2560-4372

2 Jul 11 17.05 63.48 6.181 0.5624 20-1873-1666 04-6373-4064

3 Aug 6 1535 ©64.09 6.786 0.6175 07-0122-1486 (08-7879-6283

4 Sep 12 14:40 54.37 -2.929 -0.2666 01-8875-4392  00-0984-0680

5 Oct 22 1450 59.96 2.657 0.2418 00-1950-7526  03-4814-7235

6 Nov 5 14:25 7227 14.97 1.362 13-0598-2106  06-6008-6070

7 6 15:30 56.71 -0.5901 -0.05369 17-8546-9636 17-3071-8592

8 0:00 49.64 -7.658 -0.6968 20-4825-5447 15-3343-8191

9 13 16:.00 67.88 10.58 0.9624 01-9285-3290 05-2114-7000

10 14 14:50 66.73 9.429 0.858 12-4955-9047 (05-7865-8140

11 20 15:15 45.42 -11.88 -1.081 15-8538-2252  14-5629-7331

12 2014 Feb 11 15:00 33.01 -24.29 -2.21 -) 00-8191-4476 07-3868-3337

13 Mar 26 15:25 7241 14.8 1.347 11-0783-9458  08-4579-6000

14 May 14 15:35 68.33 11.03 1.004 14-0092-0578 07-8756-4120

15 Aug 12 15:35 41.25 -16.05 -1.461 09-7316-9900 19-6875-2864

16 Sep 26 16:10 52.78 -4.517 -0.411 12-0077-1970  07-6392-1596

17 Oct 14 1530 51.91 -5.393 -0.4907 01-1692-6353 05-8596-4968

18 Nov 18 15,056 61.92 4.619 0.4203 12-7477-5365 16-0305-1770

19 Dec 10 15:30 40.8 -16.5 -1.501 18-3651-9027 05-5260-7606

20 2015 Jan 13 14:48 62.52 5.218 0.4748 11-7205-2664 10-2598-5960

21 30 15:22 52.83 -4.472 -0.4069 06-2409-9903  03-0729-5027
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CETIS Test Data Worksheet

Report Date:

29 Jan-1516:15(p 1 of 1)

Test Code: 06-2409-9903/150130hrdv
Red Abalone Larval Development Test Nautilus Environmental (CA)
Start Date: 30 Jan-15 Species: Haliotis rufescens Sample Code:  150130hrdv
End Date: 01 Feb-15 Protocol: EPA/600/R-95/136 (1995) Sample Source: Reference Toxicant
Sample Date: 30 Jan-15 Material: Zinc sulfate Sample Station: Zinc sulfate
C-pgiL. Code| Rep | Pos | # Counted | # Normal Notes
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CETIS Test Data Worksheet Report Date: 29Jan-156 16:15(p 1 of 1)
Test Code: 06-2409-9903/150130hrdv
Red Abalone Larval Development Test Nautilus Environmental (CA)
Start Date: 30 Jan-15 Species: Haliotis rufescens Sample Code:  150130hrdv
End Date: 01 Feb-15 Protocol: EPA/600/R-95/136 (1995) Sample Source: Reference Toxicant
Sample Date: 30 Jan-15 Material: Zinc sulfate Sample Station: Zinc sulfate
C-pg/L Code| Rep | Pos | #Counted | #Normal Notes
0 kel 111 180 BY
0 LC 2 1
0 LC 3 7
0 LC 4
0 LC 5 28
10 1 20
10 2 23
10 3] 3 O S
10 4 19 \O %;?
10 5 | 18 ]
18 1 9
18 2 16
18 3 [ 10 B
18 ARG
18 5 15
32 1 6 T
32 2 8
32 3 17
32 4 241 OV G
32 5 13
56 1 22
56 2 14
56 3 | WU | D9
56 4 12
56 5 29
100 1 21
100 2 5
100 3| 25 -
100 4 30 N
100 5 4] WV )
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Marine Chronic Bioassay

Client: Intemal
Sample ID: ZnSO,

Water Quality Measurements

Test Species: Haliotis rufescens

Start Date/Time: 1/30/2016 | 2 2__
Test ID: 150130hrdv End Date/Time: 2/1/2015 }\// N
Concentration Salinity Temperature Dissolved Oxygen pH
(ng/L) o) | €O | (mgl) (pH units)
Lab Control .| 322 | 231 M7 |1 e | R3 1.9 e 1823 |68 s
10 3382349 333 [IH. 4] a7 |92 |3 3 50 | ¢ |80 | 30 [sc
18 D34| 238 | 33L 4.6 SR 93 |8-3 5 g.¢ |K-3Y 5.0} | 503
32 33.6| 233 | 33¢ e | aoe | s | €3 U=y |85 | ba |vo
56 33.5 | 220 |3L | 47| e | ws | 35 %\ | sa [.05]| %o |sol
100 233.3| 22D 335 | M. | w5 | Ha 3 X\ 5S¢ |&95 | SO [sai
AOQ %‘J =250
0 Dilution calcs. (final vof(ifie 580 mL):
Technician Initials: WQ Readings:| 9\ (- Conc. 10 18 32 56 100
Dilutions made by:| A.c Vol. Zn . ) .
stock (mL): 05| oK 0.8 1Y 25
Zn Stock Concentration (ug/L): /0, oo
Comments: 0 hrs:
24 hrs:
48 hrs:
QC Check: A J\i 5;’ <
7

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

Final Review: \(/@ 9\\,‘6\\&\7
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Marine Chronic Bioassay Abalone Embryo-Larval Development

Client: \ Y\ \]@MMQ Test Species: Haliotis rufescens
Sample ID: NSO Start Date/Time: 1/30/2015 DD
Test No.: |50 1 DAl End Date/Time: 2/1/2015 E L(J( Y

i

Animal Source/Date Received: /A\ f\/LQé’\‘(;(f(, N /~\ b(a,@ ong // )/ —zg/ / S

Number of abalone and condition upon receipt/hoiding:
“ . a1
Males: L{ (,’\Z)()%& S i\%b‘\'.)t.
u P
Females: L{) ?f[jfpfﬁ_,
7

Tris & peroxide addition time 5 v OO i O%Cj?
Spawn time E ?j')}(,) \‘Lfﬁ Gty
Number of spawners l"‘f 'ﬂz’\%& 2
Condition of spawn (light, moderate, heavy) [ W\Q/jﬁﬁ'\%u
Fertilization time ez R2

AC o 1Ldp

2 (15
3 B3
Mean \”P)

47°
Time of test Initiation: \ "D?f’”)’/ 48 hr. QC ~ °

Jo
Technician Initials: {/ﬁ

Comments: @2} - Mggéi C(';#%CM e eds c‘iﬂ% 20 S (m‘)"'g CRQVEA a el
LW fert afnne -
Qc Check: e Final Review: |/ {5 ;2\\'/7{\ 5

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




48-hour Red Abalone Larval Development
Test Initiation Date: February 6, 2015



CETIS Summary Report Report Date: 10 Feb-1513:48 (p 1 of 1)
Test Code: 150206hrdv | 19-4508-4987

Red Abalone Larval Development Test Nautilus Environmental (CA)
Batch ID: 16-2450-8328 Test Type: Development Analyst:

Start Date: 06 Feb-15 13:33 Protocol: EPA/600/R-95/136 (1995) Diluent:  Natural Seawater

Ending Date: 08 Feb-15 13:00 Species: Haliotis rufescens Brine: Not Applicable

Duration: 47h Source:  American Abalone Age:

Sample ID: 17-5259-9068 Code: 150206hrdv Client: Internal

Sample Date: 06 Feb-15 Material:  Zinc sulfate Project:

Receive Date: 06 Feb-15 Source: Reference Toxicant

Sample Age: 14h Station: Zinc sulfate

Comparison Summary

Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method

20-5283-0346 Development Rate 32 56 42.33 7.73% Dunnett Multiple Comparison Test

Point Estimate Summary

Analysis ID  Endpoint Level ug/L 95% LCL 95% UCL TU Method

07-8543-5535 Development Rate EC50 54.69 53.03 56.4 Trimmed Spearman-Kéarber

Test Acceptability

Analysis ID Endpoint Attribute Test Stat TAC Limits Overlap Decision

07-8543-5535 Development Rate Control Resp 0.8089 0.8 - NL Yes Passes Acceptability Criteria
20-5283-0346 Development Rate Control Resp 0.8089 0.8-NL Yes Passes Acceptability Criteria
20-5283-0346 Development Rate NOEL 32 NL - 56 No Passes Acceptability Criteria
20-5283-0346 Development Rate PMSD 0.07735 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 0.8089 0.7669 0.8508 0.77 0.8602 0.01512  0.03382 4.18% 0.0%

10 5 0.7644 0.7023 0.8264 0.7143 0.8293 0.02236 0.04999 6.54% 5.5%

18 5 0.8006 0.7558 0.8455 0.77 0.84 0.01615  0.03611  4.51% 1.02%
32 5 0.7739 0.7314 0.8164 0.7216 0.81 0.0153 0.03421  4.42% 4.32%
56 5 0.3833 0.3011 0.4655 0.3226 0.49 0.02961 0.06621 17.27%  52.61%
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 0.8171 0.79 0.77 0.807 0.8602

10 0.7143 0.72 0.8 0.8293 0.7582

18 0.78 0.84 0.84 0.7732 0.77

32 0.7216 0.81 0.79 0.76 0.7879

56 0.49 0.4022 0.3529 0.3488 0.3226

100 0 0 0 0 0
000-089-170-2 CETIS™ v1.8.7.20 Analyst:_“0” QA/{C'Q\/ 'f/l v




CETIS Ana|ytica| Report Report Date: 10 Feb-15 13:47 (p 1 of 2)
Test Code: 150206hrdv | 19-4508-4987
Red Abalone Larval Development Test Nautilus Environmental (CA)
Analysis ID:  20-5283-0346 Endpoint: Development Rate CETIS Version: CETISv1.8.7
Analyzed: 10 Feb-15 13:47 Analysis: Parametric-Control vs Treatments Official Results: Yes
———— e = ——
Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA C>T NA NA 7.73% 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 1.618 2.305 0.077 8 0.1665 CDF Non-Significant Effect
18 0.3105 2.305 0.077 8 0.6849 CDF Non-Significant Effect
32 1.307 2.305 0.077 8 0.2614 CDF Non-Significant Effect
56* 13.61 2.305 0.077 8 <0.0001 CDF Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 0.7352132 0.1838033 4 66.49 <0.0001  Significant Effect
Error 0.05528483 0.002764241 20
Total 0.790498 24
Distributional Tests
Attribute Test Test Stat Critical  P-Value Decision(a:1%)
Variances Bartlett Equality of Variance 1.433 13.28 0.8384 Equal Variances
Distribution Shapiro-Wilk W Normality 0.9429 0.8877 0.1727 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 0.8089 0.7669 0.8508 0.807 0.77 0.8602 0.01512  4.18% 0.0%
10 5 0.7644 0.7023 0.8264 0.7582 0.7143 0.8293 0.02236 6.54% 5.5%
18 5 0.8006 0.7558 0.8455 0.78 0.77 0.84 0.01615  4.51% 1.02%
32 5 0.7739 0.7314 0.8164 0.7879 0.7216 0.81 0.0153 4.42% 4.32%
56 5 0.3833 0.3011 0.4655 0.3529 0.3226 0.49 0.02961 17.27% 52.61%
100 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 1.12 1.065 1.174 1.116 1.071 1.188 0.01967 3.93% 0.0%
10 5 1.066 0.9916 1.14 1.057 1.007 1.145 0.02672 5.61% 4.81%
18 5 1.109 1.052 1.166 1.083 1.071 1.159 0.02052  4.14% 0.92%
32 5 1.076 1.026 1.126 1.092 1.015 1.12 0.01808 3.76% 3.88%
56 5 0.6669 0.5829 0.7509 0.6361 0.604 0.7754 0.03025 10.14%  40.44%
100 5 0.05249  0.04788 0.05711 0.05159 0.05002 0.05896 0.001662 7.08% 95.31%
000-089-187-5 CETIS™ v1.8.7.20 Analyst: 7 QA:fClp lUf s




CETIS Analytical Report Report Date: 10 Feb-15 13:48 (p 2 of 2)

Test Code: 150206hrdv | 19-4508-4987
Red Abalone Larval Development Test Nautilus Environmental (CA)
Analysis ID:  20-5283-0346 Endpoint: Development Rate CETIS Version: CETISv1.8.7
Analyzed: 10 Feb-15 13:47 Analysis: Parametric-Control vs Treatments Official Results: Yes
Graphics
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CETIS Ana|ytica| Report Report Date: 10 Feb-15 13:48 (p 1 of 1)
Test Code: 150206hrdv | 19-4508-4987

Red Abalone Larval Development Test Nautilus Environmental (CA)
Analysis ID:  07-8543-5535 Endpoint: Development Rate CETIS Version: CETISv1.8.7

Analyzed: 10 Feb-15 13:47 Analysis: Trimmed Spearman-Karber Official Results: Yes

Trimmed Spearman-Kirber Estimates

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

Control Threshold 0.1921 3.17% 1.738 0.006685 54.69 53.03 56.4

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 0.8089 0.77 0.8602 0.01512 0.03382 4.18% 0.0% 349 432

10 5 0.7644 0.7143 0.8293 0.02236 0.04999 6.54% 5.5% 349 457

18 5 0.8006 0.77 0.84 0.01615 0.03611 4.51% 1.02% 398 497

32 5 0.7739 0.7216 0.81 0.0153 0.03421  4.42% 4.32% 384 496

56 5 0.3833 0.3226 0.49 0.02961 0.06621 17.27%  52.61% 175 456

100 5 0 0 0 0 0 100.0% O 459
Graphics
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CETIS QC Plot

Report Date:

10 Feb-15 13:51 (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

EC50-pg/L Zinc sulfate

Red Abalone Larval Development Test

22 2 5 5 & & k& EF LI LI L F I L h b
-8 8 8§ 8 8 8 2 % 8 =% ¥ ¥ o ¥« % a g 998 g
Mean 56.9 Count: 20 -2s Warning Limit: 34.9 -3s Action Limit: 23.9
Sigma: 11 Ccv: 19.30% +2s Warning Limit: 78.9 +3s Action Limit: 89.9

Quality Control Data

Point Year Month Day Time QC Data Delta Sigma Warning Action TestID Analysis ID

1 2013 Jul 11 17:05 63.48 6.581 0.5983 20-1873-1666  04-6373-4064

2 Aug 6 15:35 64.09 7.186 0.6533 07-0122-1486 08-7879-6283

3 Sep 12 14:40 54.37 -2.529 -0.2299 01-8875-4392  00-0984-0680

4 Oct 22 14:50 59.96 3.057 0.2779 00-1950-7526  03-4814-7235

5 Nov 5 14:25 7227 15.37 1.397 13-0598-2106  06-6008-6070

6 6 1530 56.71 -0.1901 -0.01728 17-8546-9636  17-3071-8592

7 0:00 49.64 -7.258 -0.6598 20-4825-5447  15-3343-8191

8 13 16:00 67.88 10.98 0.9979 01-9285-3290  05-2114-7000

9 14 14:50 66.73 9.829 0.8936 12-4955-9047  05-7865-8140

10 20 15:15 4542 -11.48 -1.043 15-8638-2252  14-5629-7331

11 2014 Feb 11 15:00 33.01 -23.89 -2.172 -) 00-8191-4476  07-3868-3337

12 Mar 26 1525 721 15.2 1.382 11-0783-9458  08-4579-6000

13 May 14 1535 68.33 11.43 1.039 14-0092-0578 07-8756-4120

14 Aug 12 15:35 41.25 -15.65 -1.423 09-7316-9900 19-6875-2864

15 Sep 26 16:10 52.78 -4.117 -0.3742 12-0077-1970  07-6392-1596

16 Oct 14 15:30 51.91 -4.993 -0.4539 01-1692-6353  05-8596-4968

17 Nov 18 15:05 61.92 5.019 0.4563 12-7477-5365 16-0305-1770

18 Dec 10 15:30 40.8 -16.1 -1.463 18-3651-9027  05-5260-7606

19 2015 Jan 13 14:48 62.52 5.618 0.5107 11-7205-2664  10-2598-5960

20 30 15:22 52.83 -4.072 -0.3702 06-2409-9903  03-0729-5027

21 Feb 6 13:33 54.69 -2.211 -0.201 19-4508-4987  07-8543-5535
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CETIS Test Data Worksheet

Report Date: 10 Feb-1513:14 (p 1 of 1)
Test Code: 19-4508-4987/150206hrdv

Red Abalone Larval Development Test

Nautilus Environmental (CA)

Start Date: 06 Feb-15 13:33 Species: Haliotis rufescens
End Date: 08 Feb-15 13:00 Protocol: EPA/600/R-95/136 (1995)

Sample Code:  150206hrdv
Sample Source: Reference Toxicant

Sample Date: 06 Feb-15 Material: Zinc sulfate Sample Station: Zinc sulfate
C-pgl/L Code| Rep | Pos | # Counted | # Normal Notes

T4y 37
2 o Th
S SO )
4199 %0
s 9] 69
6 | q¢ 0
7197 Hy
8L |61
° 195 30
52 166
"leo (77
2 10v 77
13 ( 00 0
14 w b 12
5 oo 71
1 Lo 14
7 oo b
Bl499 1%
967 10
20 | oo 79
21 ¢l H0
2100 %0
2 g 79 o
24 149 19
% 100 0
% ¢4 b0
27100 |49
2 0 il
2172 0
0195 0

000-089-187-5 CETIS™ v1.8.7.20

Analyst: l(T/C {4 QA:AFO/ 2"/’[)/) .




CETIS Test Data Worksheet

Report Date: 05 Feb-15 10:03 (p 1 of 1)
Test Code: 18-4508-4987/150206hrdv

Red Abalone Larval Development Test

Nautilus Environmental (CA)

Start Date: 06 Feb-15 Species: Haliotis rufescens
End Date: 08 Feb-15 Protocol: EPA/600/R-95/136 (1995)

Sample Code:  150206hrdv
Sample Source: Reference Toxicant

Sample Date: 06 Feb-15 Material: Zinc sulfate Sample Station: Zinc sulfate
C-pg/L Code| Rep | Pos | # Counted | # Normal Notes
0 Lc i1 8
0 LIc | 2 | 23
0 Lc | 3 | 12
0 Lc| 4 | 7 ,
0[5 e qn 7 | AC 2{a)ir
10 1 | 26 T
10 2 | 14
10 3 | 22
10 4 | 10
10 5 | 5 ?3" q (o ‘j
18 1| 16
18 2 | 28
18 3 |17
18 4 | 18
18 5 | 11 oo |+ &0
32 1119
32 2 | 15
32 3 |20
32 4 | 2 oo
@ s w9
56 127 | T Rigy
56 2 1
56 3 | 3
56 4 | 21
56 5 | 9 I oo 37 .
100 1] 30
100 2 | 29
100 3 | 25
100 4 | 6
100 5 | 13 {U{} G
WC=VeR,
) /
000-089-170-2 CETIS™ v1.8.7.20 analyst. AC aa Y2 Ml



Marine Chronic Bioassay Water Quality Measurements

Client: Internal Test Species: Haliotis rufescens

Sample ID: ZnSO, Start Date/Time: 2/6/2015 35

Test ID: 150206hrdv End Date/Time: 2/8/2015 \&D
Concentration Salinity Temperature Dissolved Oxygen pH

(ngl/L) i (ppt) (°C) (mg/L) (pH units)

Lab Control 22.% | ¥\ | 323 Lo | 15D |IsFE 2.2 1.7 1E 799 1.9 | 297
10 220 | 2349 [332 | 152 | 5.1 |15H . | 19 |29 798 | 727 | g0
18 259|234 |[*e |igo [1s) [wd | e 179 |23 | TI9[79%8 |8
32 228|234 | B30 EXoRBEREER 8 .{ 2.0 | 34 Sool743 o0
56 22.% |35 |25V 1o | 150 | BY | 8 2o |34 8.co |79 |Son
100 576 |33 |PLA |\w.o|ise [ 154 |2 | 3.0 ER T8 793 |3e0
0 Dilution calcs. (final volume BOQQAEL%E He
Technician Initials: WQ Readings:| ~{ (& Conc. 10 18 32 56 100
Dilutions made by:| ~JCE- Vol. Zn ; S
stock (mL): | ¢ A5 045 108 1.4 | RS
Zn Stock Concentration (ug/L): / c, oo
Comments: 0 hrs:
24 hrs:
48 hrs:
QC Check: N RIS Final Review: 21— 2./(p/15

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



Marine Chronic Bioassay Abalone Embryo-Larval Development

Client: ﬂcjyf/ﬂl \ﬂ/Q Test Species: Haliotis rufescens
Sample ID: +n S(} (L Start Date/Time: 7_|{¢||& \' 225
Test No.: \50 206 Iy ‘dl/ End Date/Time: 72\ 9 )5 | 50
Animal Source/Date Received: 74 e Caan A (qug INE. 7//3/[ 5

! [ vl

Number of abalone and condition upon receipt/holding:

Males: % ﬁj}‘&q
Females: //k %@—ﬂ

Tris & peroxide addition time I 0 0072_5
Spawn time [ ROD 133 5]
Number of spawners ‘ l’i 1"/
Condition of spawn (light, moderate, heavy) HZC/[ 1%} \'\fﬂl Vi)
Fertilization time , Z : 52 ‘

: [
3 152
Mean "'{’)

Time of test Initiation: l@%@ 48 hr. QC (6 ‘4/4 Li
Technician Initials: f/‘)(// F@/

Comments:
QC Check: ‘/A"c Zf/q'/)( Final Review: (é( 7// Y /l ‘J'/

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




72-hour Purple Urchin Larval Development
Test Initiation Date: February 17, 2015



CETIS Summary Report

Report Date: 16 Mar-15 09:54 (p 1 of 1)
Test Code: 150217spdv | 12-8622-3584

Echinoid Embryo-Larval Development Test

Nautilus Environmental (CA)

Batch ID: 01-1508-0642 Test Type: Development Analyst:

Start Date: 17 Feb-15 15:12 Protocol: EPA/600/R-95/136 (1995) Diluent: Natural Seawater

Ending Date: 20 Feb-15 15:30 Species:  Strongylocentrotus purpuratus Brine: Not Applicable

Duration: 72h Source: Pt. Loma Age:

Sample ID: 12-2030-5344 Code: 150217spdv Client: Internal

Sample Date: 17 Feb-15 Material:  Copper chloride Project:

Receive Date: 17 Feb-15 Source: Reference Toxicant

Sample Age: 15h Station: Copper Chloride

Comparison Summary

Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method

17-2897-7271 Development Rate 5 10 7.071 3.74% Dunnett Multiple Comparison Test

Point Estimate Summary

Analysis ID  Endpoint Level ug/L 95% LCL 95% UCL TU Method

03-8986-1540 Development Rate EC50 12.77 12.46 13.08 Trimmed Spearman-Karber

Test Acceptability

Analysis ID Endpoint Attribute Test Stat TAC Limits Overlap Decision

03-8986-1540 Development Rate Control Resp 0.948 0.8-NL Yes Passes Acceptability Criteria
17-2897-7271 Development Rate Control Resp 0.948 0.8-NL Yes Passes Acceptability Criteria
17-2897-7271 Development Rate PMSD 0.03742 NL-0.25 No Passes Acceptability Criteria
Deveiopment Rate Summary

C-pg/L Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% %Effect
0 Lab Control 5 0.948 0.9114 0.9846 0.91 0.99 0.01319  0.0295 3.11% 0.0%
25 5 0.94 0.9224 0.9576 0.93 0.96 0.006325 0.01414 1.5% 0.84%
5 5 0.95 0.9324 0.9676 0.93 0.97 0.006325 0.01414 1.49% -0.21%
10 5 0.794 0.747 0.841 0.76 0.84 0.01691 0.03782 4.76% 16.24%
20 5 0.016 0 0.03856 0 0.04 0.008124 0.01817 1135%  98.31%
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 0.91 0.96 0.94 0.99

2.5 0.93 0.95 0.93 0.93 0.96

5 0.95 0.93 0.95 0.95 0.97

10 0.77 0.76 0.84 0.77 0.83

20 0.03 0 0.01 0 0.04

40 0 0 0 0 0

80 0 0 0 0 0

000-089-170-2

CETIS™ v1.8.7.20

Analyst: ‘( (67 QA XS 3\\\’\k§




CETIS Analytical Report

Report Date:
Test Code:

16 Mar-15 09:54 (p 1 of 2)
150217spdv | 12-8622-3584

Echinoid Embryo-Larval Development Test

Nautiius Environmental (CA)

Analysis ID:  17-2897-7271 Endpoint: Development Rate CETIS Version: CETISv1.8.7
Analyzed: 16 Mar-15 9:54 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 3.74% 5 10 7.071
Dunnett Multiple Comparison Test
Control vs C-pg/L Test Stat Critical MSD DF P-Value P-Type Decision{a:5%)
Lab Control 25 0.7431 2.305 0.080 8 0.4940 CDF Non-Significant Effect

5 0.09927 2.305 0.080 8 0.7662 CDF Non-Significant Effect

10* 7.187 2.305 0.080 8 <0.0001 CDF Significant Effect

20* 35.58 2.305 0.080 8 <0.0001 CDF Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision{a:5%)
Between 5.653374 1.413343 4 468.9 <0.0001  Significant Effect
Error 0.06027799 0.0030139 20 L
Total 5.713652 24
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Bartlett Equality of Variance 4.692 13.28 0.3204 Equal Variances
Distribution Shapiro-Wilk W Normality 0.9573 0.8877 0.3626 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 0.948 0.9114 0.9846 0.94 0.91 0.99 0.01319  3.11% 0.0%
2.5 5 0.94 0.9224 0.9576 0.93 0.93 0.96 0.006324 1.5% 0.84%
5 5 0.95 0.9324 0.9676 0.95 0.93 0.97 0.006324 1.49% -0.21%
10 5 0.794 0.747 0.841 0.77 0.76 0.84 0.01691  4.76% 16.24%
20 5 0.016 0 0.03856  0.01 0 0.04 0.008124 113.5% 98.31%
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-pg/L Control Type  Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
0 Lab Control 5 1.351 1.256 1.446 1.323 1.266 1.471 0.0342 5.66% 0.0%
2.5 5 1.325 1.286 1.363 1.303 1.303 1.369 0.01384 2.34% 1.91%
5 5 1.347 1.306 1.388 1.345 1.303 1.397 0.01485 2.47% 0.26%
10 5 1.101 1.042 1.16 1.071 1.059 1.159 0.02125 4.32% 18.48%
20 5 0.1151 0.02818  0.2021 0.1002 0.05002 0.2014 0.03132 60.82% 91.48%
40 5 0.05002 0.05001 0.05003 0.05002 0.05002 0.05002 O 0.0% 96.3%
80 5 0.05002 0.05001 0.05003 0.05002 0.05002 0.05002 O 0.0% 96.3%

000-089-180-4

CETIS™ v1.8.7.20
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CETIS Analytical Report

Report Dat
Test Code:

e: 16 Mar-15 09:54 (p 2 of 2)
150217spdv | 12-8622-3584

Echinoid Embryo-Larval Development Test

Nautilus Environmental (CA)

04 -
03 |
02 |

01 |

Analysis ID:  17-2897-7271 Endpoint: Development Rate CETIS Version: CETISv1.8.7
Analyzed: 16 Mar-15 9:54 Analysis: Parametric-Control vs Treatments Official Results: Yes
Graphics
1.0
] ==Na==
Lo Reject Nuli
, ool =]
E E
= F o
% 05 F °8
a s

0.0
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Rankits

000-089-180-4

CETIS™ v1.8.7.20

Analyst: \C,{‘Z7 an % 3] “a(\ 5




CETIS Analytical Report

Report Date:
Test Code:

16 Mar-15 09:54 (p 1 of 1)
150217spdv | 12-8622-3584

Echinoid Embryo-Larval Development Test

Nautilus Environmental (CA)

Development Rate

Analysis ID:  03-8986-1540 Endpoint: Development Rate CETIS Version: CETISv1.8.7
Analyzed: 16 Mar-15 9:54 Analysis: Trimmed Spearman-Karber Official Results: Yes
Trimmed Spearman-Kérber Estimates
Threshold Option Threshold  Trim Mu Sigma EC50 95% LCL 95% UCL
Control Threshold 0.052 0.32% 1.106 0.005297 12,77 12.46 13.08
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 0.948 0.91 0.99 0.01319  0.0295 3.11% 0.0% 474 500
25 5 0.94 0.93 0.96 0.006324 0.01414 1.5% 0.84% 470 500
5 5 0.95 0.93 0.97 0.006324 0.01414 1.49% -0.21% 475 500
10 5 0.794 0.76 0.84 0.01691 0.03782 4.76% 16.24% 397 500
20 5 0.016 0 0.04 0.008124 0.01817 1135% 98.31% 8 500
40 5 0 0 0 0 0 100.0% O 500
80 5 0 0 0 0 0 1000% O 500
Graphics

1.0 |

ce®
09

000-089-180-4

CETIS™ v1.8.7.20
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CETIS QC Plot Report Date: 18 Mar-15 11:01 (1 of 1)
Echinoid Embryo-Larval Development Test Nautilus Environmental (CA)
Test Type: Development Organism: Strongylocentrotus purpuratus (Purpl Material: Copper chloride
Protocol: EPA/600/R-95/136 (1995) Endpoint: Development Rate Source: Reference Toxicant-REF

EC50-ug/L Copper chloride

Echinoid Embryo-Larval Development Test

+3s

-2s

5 3 5 b % 5 5, 5 5 5, h B h
b 5 3 N Q d R 8 q 3 i 3 5
Mean: 8.981 Count: 12 -2s Warning Limit: 4.391 -3s Action Limit: 2.096
Sigma: 2.295 CcV: 25.60% +2s Warning Limit: 13.57 +3s Action Limit: 15.87

Quality Control Data

Point Year Month Day Time QC Data Delta Sigma Warning Action TestID Analysis ID

1 2011 Dec 1 1740 7.852 -1.129 -0.4918 07-8281-3338 17-7265-1210

2 2012 Feb 7 1545 1217 3.189 1.39 12-7990-2055 (07-7286-1647

3 2014 4 1415 8.195 -0.7861 -0.3425 14-5835-0600 07-6515-7453

4 Mar 12 1820 5.64 -3.341 -1.456 16-4219-4884  02-2584-6206

5 Aug 25 19:10 11.99 3.014 1.313 11-21569-2788 17-1870-3217

6 Sep 25 17:30 7.95 -1.031 -0.4493 09-4928-6784 08-7961-1534

7 Oct 30 15.00 6.16 -2.821 -1.229 16-2563-7748 00-5600-3113

8 Nov 2 17.00 10.14 1.162 0.5065 05-9121-9644  01-7691-0405

9 22 16:45 8.358 -0.6232  -0.2715 06-8410-0954  18-0830-4230

10 Dec 4 1410 124 3.419 1.49 15-8916-5237  11-1209-5739

11 2015 Feb 12 14:25 7.308 -1.673 -0.7291 21-1011-3319  03-9708-7225

12 16 18:25 9.603 0.6217 0.2709 12-8378-8021 11-4706-6613

13 17 15112 1277 3.784 1.649 12-8622-3584 03-8986-1540

000-089-180-4

CETIS™ v1.8.7.20
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CETIS Test Data Worksheet

Report Date: 16 Feb-15 19:04 (p 1 of 1)
Test Code: 12-8622-3584/150217spdv

Echinoid Embryo-Larval Development Test

Nautilus Environmental (CA)

Start Date: 17 Feb-15 Species: Strongylocentrotus purpuratus Sample Code:  150217spdv
End Date: 20 Feb-15 Protocol: EPA/600/R-95/136 (1995) Sample Source: Reference Toxicant
Sample Date: 17 Feb-15 Material: Copper chloride Sample Station: Copper Chioride
C-uglL Code| Rep | Pos | # Counted | # Normal Notes

1 ole) qr“

2 C}i;

3 pP_-9G— O

4 S 919

s |1

6 &

! i

° O

0 )

10 Ao

1 ) *gt,l

12 C/(a

13 O

14 A

15 a%

16 =) i

17 O

18 U

19 O

20 \ as

21 ‘S 4

22 = 494 3lelg

23 LS

24 O

% 17

26 F\)((f" . (::Zl_q 3

- i

27 b(}f{p’ L D -

Gl B | e T

20 9>

30 17

31 Clg

i 2 O

33 ay

. : e

| Y &)

000-089-170-2
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CETIS Test Data Worksheet Report Date: 16 Feb-15 19:04 (p 1 of 1)

Test Code: 12-8622-3584/150217spdv
Echinoid Embryo-Larval Development Test Nautilus Environmental (CA)
.Start Date: 17 Feb-15 Species: Strongylocentrotus purpuratus Sample Code:  150217spdv
End Date: 20 Feb-15 Protocol: EPA/600/R-95/136 (1995) Sample Source: Reference Toxicant
Sample Date: 17 Feb-15 Material: Copper chloride Sample Station: Copper Chloride
C-ug/L Code| Rep | Pos #HCounted # Normat Notes
,,,,,, o [l oo W | Azifi
0o |c| 2|7
0 tc| 3|10 T
0 LC 4 33
0 lc| s | 4 T o
2.5 NS iy ) o h
2.5 2 20
25 3 | 3 )
| 25 4 | 15
2.5 5 12
5 1018 | o0 AL
5 2 28
5 3 2
5 4 1
5 5 5
0 RN
10 2 | 34 !
10 3 11
10 4 30
10 5 9
20 1 [ 16 2 &lco )
20 2 3
20 3 23
20 4 | 8 B
20 5 21
40 1] 32 ICQ O
40 2 35
40 3 | 13 T
40 4 14
40 5 17
80 1 |19 2o | o
80 2 26
"""" 80 3 | 27
80 4 | 24 i -
80 5 | 6 T -
QL=AC

000-089-170-2 CETIS™v1.87.20 Analyst: frk(/ QA: &5(&%\[‘9\(3



Marine Chronic Bioassay Water Quality Measurements

Client: Internal Test Species: S. purpuratus
Sample ID: CuCl, Start Date/Time: 27/ | 5 (Z—
Test No.: ]6024739&7\] End Date/Time: 2/22))5 | S5
Concentration Salinity Temperature Dissolved Oxygen pH

( wolt ) | (ppt) _ (°C) (mg/L) (pH units)

Lab Control 22.||336 |536 | e [1DONS3 (1L (M5 |89 |F.0 |22 |¢3 | 8.09|%ec [ty |

25 2251332 (51 |95y 148 [we |y |t 8.5 |99 | s |go7|ray |6 |sw

5 255 231 |nr |33 |14 [\S.© [tay w3 (8.4 S 3T %a4 | .10 ol |ges |Ec

10 229|123\ (231 |3 |48 [Iso v 12 |24 Rz |FT sy |81 |74 |see |Bw

20 252|230 |t 332 |50 | |y [ies 83 (R4 g [ &7 |8 12787 [gel g

40 24130 336 |ma [1S.0 150\ |M1 |3 |4 20 |29 g5 |80 |TaT g &t

80 225 |77 [Pe |[\AB 1S v | 143 |84 |84 |24 |85 |BiZ[1.47 |gee |Be
0 24 48 72 High conc. made (ug/L): 80
Technician Initials: WQ Readings:|Ncg. | &¢ | Ea £4 Vol. Cu stock added (mL): 4L
Dilutions made by:| A<C_ Final Volume (mL): S0

Cu stock concentration (ug/L):| &, 6 36

Comments: O hrs:
24 hrs:
48 hrs:
72 hrs:
QC Check: :F /9}7// IS Final Review: v42 Z\te\ (5

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



Marine Chronic Bioassay Echinoderm Larval Development Worksheet

Client: ‘ Y\“,{/{\ 1/‘1&3/0, ’ Start Date/Time: Q/ﬁ/}( 11512
Sample ID: OulCA)»— End Date/Time: o015 1 1530
Test No.: A0 TSPel\ Species: . prPUYetzis
Date Collected: 2 / /15

Tech initials: ﬂ c_ |
Injection Time: [ 2

LI
Sperm Absorbance at 400 nm: j . 5 (target range of 0.8 - 1.0 for density of 4x10® sperm/mi)
Eggs Counted: [ '?’ Mean: Z / u/ X 50 = ! () 70 eggs/mi

| % (target counts of 20 eggs per vertical pass on Sedgwick-Rafter
_— slide for a final density of 1000 eggs/ml)

LT

(2
Initial density: l 07 () eggs/ml _ .07 dilution factor egg stock Z oo ml
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 mi 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 290%):

No. No.
Time Fert. Unfert. %
5 minutes (1st fert.) | Ll/ =, =12 4 Al
10 minutes (2nd fert. if needed) — — = -
Lernlization e IYYS

Test Initiation Time: (A =22 | 512 Embryo Stock Added:  0.25 ml
Test initiation must be within 1 hour of fertilization time,
Test Termination:

No. No. %

Normal Abnormal Normal

72-hour QC check 1 9 (4 Y G(,
QC check 2 N - —
Comments: % If the embryo development does not meet the mean test acceptability criterion of 80% normally

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

Q2N Ac ST W aok get o duaged Saleychy in 2.8 niin. NS
A~ N Tnecunlahon < f&w\‘om]es Frovn Stape. Sreedes (Clo des )

QC Check: ‘A(J HLL“' 5 . Final Review: \/© -)[‘\ \ \5

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



APPENDIX C

Lab Qualifier Codes



Glossary of Qualifier Codes:

Laboratory Procedures

Q1 -

Q2 -
Q3 -

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

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%

Data Analysis/Reporting

Q15 -
Q16 -

Q17 -

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.

Error Correction

Q18 -
Q19 -
Q20 -
Q21 -

Incorrect Entry
lllegible Entry
Miscalculation

Other (provide reason in comments section)

Updated: 11/1/14
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