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EXECUTIVE SUMMARY

This report describes a preliminary research effort to modify whole effluent toxicity (WET) testing
protocols designed for continuous flow discharges for application to episodic and/or ephemeral
discharges such as those associated with storm water runoff. The effort was undertaken in response
to a Naval Base San Diego industrial stormwater National Pollutant Discharge Elimination System
(NPDES) permit (R9-2013-0064) condition that allows the Navy to assess and propose alternative
testing parameters. This report’s research (at the time it was conducted) was done for Naval Base San
Diego by environmental toxicologists at the Navy’s Space and Naval Warfare Systems Center Pacific
(SSC Pacific).

The technical approach taken was to modify the WET testing method to simulate a range of
exposure conditions found at the end-of-pipe. The test conditions matrix included: acute and chronic
endpoints with commonly used test organisms; copper, zinc, and a combination of the two toxicants
at various concentrations found to cause toxicity under standard WET testing; and short-term
exposure conditions representing the 50", 75", and 95" percentile historical rainfall durations
observed in San Diego over the past 55 years. The initial testing culminated in its application to
multiple stormwater samples collected from Naval Base San Diego outfalls during a single rain event
in March 2016. All testing was conducted concurrently with standard test method durations for
comparison.

Chronic toxicity tests with purple sea urchin (Strongylocentrotus purpuratus) embryos and acute
toxicity tests with the mysid shrimp (Americamysis bahia) were performed using standard
Environmental Protection Agency (EPA) 96-hr continuous exposures alongside pulsed exposures of
3, 6 and 12-hr toxicant exposures, followed by transfer to uncontaminated seawater for the remainder
of the 96 hr. Copper, zinc and a combination of the two were tested at concentrations ranging from
5.8 to 3,200 pg/L and 20 to 20,880 ug/L for copper and zinc, respectively. Copper and zinc were
selected as these are commonly elevated constituents and often the cause of toxicity in stormwater at
San Diego Naval Bases (Katz et al. 2006) and other Non-Navy stormwater discharges (Kayhanian et
al. 2008). Additionally, stormwater samples collected from Naval Base San Diego were tested in a
similar manner using the standard and modified EPA methods.

Toxicity tests with single and mixed metals, and stormwater samples, resulted in progressively
lower toxicity with reduced contact time to the sample when compared to standard static 96-hr
exposures. The effect was more pronounced for zinc than copper for both test species. Median
effective concentrations (EC50) ranged from a factor of 2 to 186 higher (less toxic) under the pulsed
conditions relative to the standard 96-hr exposure. Stormwater samples collected from NBSD
consisted of a wide range of copper and zinc concentrations. As with the copper and zinc tests, the
stormwater results also showed a consistent progressively lower toxicity with reduced contact time to
the sample.

The results of this study showed that modifying standard WET test methods is a feasible approach
to accurately access short-term exposure conditions. The tests, which were conducted over a range of
realistic conditions for both a chronic and acute endpoint presented consistent results lending
confidence in their application. All the tests displayed a significant progressive reduction in toxicity
with decreasing exposure time. The toxicity determined with standard 96-hr static tests overestimated
that of short-term exposures over a wide range (<1 to 2 orders of magnitude) depending on the
exposure duration, toxicant, and endpoint evaluated. The implication is that exposure duration is as
critical a testing condition as the exposure concentration when evaluating toxicity. Although the test
procedures focused on exposure conditions likely to occur at the end-of-pipe, those conditions are



still conservative in comparison to actual exposures that occur once the stormwater is discharged to,
and mixes with, receiving waters. Though these initial results are highly promising, additional testing

and evaluation is required prior to implementation of a pulse-based methodology for compliance
testing.

Vi
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1. INTRODUCTION

This report describes a preliminary research effort to modify Whole Effluent Toxicity (WET)
testing protocols designed for continuous flow discharges for application to episodic and/or
ephemeral discharges such as those associated with storm water runoff. The research for this report
was conducted in response to a Naval Base San Diego (NBSD) industrial National Pollutant
Discharge Elimination System (NPDES) permit (Permit R9-2013-0064) condition that allows the
Navy to assess an alternative approach to evaluating stormwater discharges and propose alternative
toxicity testing parameters. Current compliance requirements for San Diego Navy installations apply
standard acute (lethal) WET testing to first-flush stormwater collected directly from the end-of-pipe.
The Navy’s permits indicate that there may be a potential transition to the use of chronic (sub-lethal)
WET testing in future permits. These requirements are in contrast to the State’s toxicity draft
guidance document (SWRCB, 2012) that applies WET testing to effluents once they are fully mixed
in receiving waters. While the Navy supports that approach and has considerable scientific data that
warrant setting the point-of-compliance in receiving waters, the Regional Water Quality Control
Board (RWQCB), San Diego has mandated end-of-pipe testing with no consideration for mixing.
Thus, this research effort focused on developing methods that could be applied to end-of-pipe
samples while addressing more realistic exposure conditions generated by these types of episodic
short-lived discharges.

The underlying rationale for addressing a modification to the standard WET protocol is that
standard WET testing protocols expose test organisms for substantially longer periods of time (48
hours to 7 days) than the discharges themselves are present at the end-of-pipe (almost always less
than 24 hours). The hypothesis is that this approach significantly overestimates the potential toxic
impact. If applied properly, a modification to generate more realistic exposure conditions will still
provide an appropriate level of protection, particularly given that the exposure at the end-of-pipe will
be further reduced once it mixes in the receiving environment.

This research was conducted in 2015-2016 by environmental toxicologists at the Naval
Information Warfare Center Pacific (NIWC Pacific). The report describes the background and
rationale for the research, results of laboratory and stormwater testing, and a discussion of, and
recommendations for, additional method development to ensure the efficacy of these methods in
future compliance monitoring.

1.1 BACKGROUND

Toxicity testing for compliance monitoring of industrial storm water discharges was first
introduced by the RWQCB, San Diego in 1997 and applied to Navy permits in 2002. At that time
stormwater monitoring required that first-flush (first hour of flow) end-of-pipe samples meet a 90%
survival 50% of the time, and 70% survival 90% of the time, requirement. As part of the permit
conditions, the Navy undertook an extensive assessment of stormwater runoff chemistry and toxicity
from its facilities discharging to San Diego Bay starting in 2002. Results of the Navy’s study (Katz et
al., 2006) showed that while stormwater was acutely toxic in ~30% of samples, caused primarily by
copper and zinc, receiving waters were found to be non-toxic for acute and chronic tests 100 and
98% of the time, respectively. The Navy concluded that toxicity testing at the end-of-pipe
overestimated the toxic impacts found in receiving waters because the testing did not take into
account the exposure conditions found there. The Navy recommended that future testing be
conducted in receiving waters or by adjusting end of pipe tests for mixing or shorter toxicity testing
durations to provide a more accurate prediction of the toxic effect. The RWQCB, San Diego did not
agree with this approach, stating that they were required to monitor the discharge.



Several iterations of the toxicity requirements were promulgated in the ensuing years in other
industrial NPDES permits. The California State Water Resources Control Board developed a draft
toxicity guidance that applied chronic WET testing to samples fully mixed in receiving waters
(SWRCB, 2012). However, the guidance provided a caveat that allowed regional boards to apply the
exact same testing on 100% effluent samples. The outcome is that Navy NPDES permits since 2013
require acute WET tests on end-of-pipe samples with the potential for eventually applying chronic
tests in the same way. The permits also allowed the Navy to re-evaluate alternative approaches to
testing including addressing the role of mixing in receiving waters.

1.2 TECHNICAL APPROACH

The technical approach taken in this study was to modify the WET testing method to simulate a
range of exposure conditions found at the end-of-pipe. The range of conditions was derived from
historical rain duration data, industrial stormwater runoff data associated with San Diego Naval
Facilities, and toxicological test results evaluated for various organisms and endpoints. The test
conditions matrix included: an acute and chronic endpoint for sensitive species typically used for
toxicity evaluations; copper, zinc, and a combination of the two toxicants at various concentrations
found to cause toxicity under standard WET testing; and short-term pulsed exposure conditions
representing the 50", 75, and 95" percentile historical rainfall durations observed in San Diego over
the past 55 years. The initial testing culminated in its application to multiple stormwater samples
collected from Naval Base San Diego outfalls during a single rain event in March 2016. All testing
was conducted concurrently with standard test method durations for comparison.



2. MATERIALS AND METHODS

2.1 SELECTION OF PULSED EXPOSURE DURATIONS

Experimental pulsed exposure times were derived from a National Oceanic and Atmospheric
Administration database of San Diego International Airport rainfall recorded over the 55-year period
between 1951 and 2006. The dataset included 2,284 days of precipitation values > 0.1 inch measured
on an hourly basis. The total number of hours measured each day were tabulated and assessed for
their cumulative probabilities. These results are shown in Figure 2-1. The 50th, 75th, and 95th
percentile rainfall durations of 3, 6 and 12 hours, respectively were chosen to span the range of
reasonable testing conditions. Runoff durations are observed to be virtually the same as rainfall
durations at Navy facilities because the drainages there are relatively small with a high percentage of
impervious surfaces. An example of this rainfall-runoff relationship is shown in Figure 2-2 for a
recent storm event at NBSD.
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Figure 2-1. Cumulative frequency of rainfall duration over 24 hr periods when rain >0.1” was
recorded between 1951 and 2006 (N= 2,284). The 50", 75" and 95" percentiles were used to
derive the pulsed exposure regimes for this study.
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Figure 2-2. Example of rainfall and runoff during a storm event measured at NBSD Outfall 73
(parking area) showing runoff and rainfall durations are virtually the same.

The pulsed exposure experimental design was modified from standard USEPA methods (USEPA
1995, 2002a) and is shown graphically in Figure 2-3. Standard testing with reference toxicant
materials or effluent samples typically requires the exposure of the test population to the undiluted
sample under a static or static-renewal (replacement of test solution at one or more time points with
the same stored test solution) conditions for the duration of the experiment. Modifications to this
testing regime were made so that the organism exposures to either the reference toxicants (in this
case copper or zinc, or both) or the effluent samples (stormwater) were made at the beginning of the
exposure period followed by transfer to NIWC Pacific laboratory dilution water (uncontaminated
0.45 pum filtered seawater (FSW) collected near the mouth of San Diego Bay) for the remainder of
the test. This exposure design ensured that all testing was conducted for the full 96-hr duration of the
standard WET test.
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Figure 2-3. Pulsed exposure experimental design.

2.2 SELECTION OF TEST ORGANISMS

The toxicity testing species for this study were selected because they are permit-relevant species
representing both acute and chronic endpoints (USEPA 1995, 2002a). The test species included
opossum (mysid) shrimp (Americamysis bahia) and purple sea urchins (Strongylocentrotus
purpuratus). The test endpoints included 96-hr survival and 96-hr embryo-larval development for
mysids and sea urchins, respectively.

2.3 TEST MATERIAL
2.3.1 Selection of Stock Solutions

All test dilutions were made using NIWC Pacific laboratory filtered seawater (0.45 um FSW
collected from the mouth of San Diego Bay, CA). Test concentrations were prepared by volumetric
addition of reagent grade copper and/or zinc stocks directly into FSW. All stock solutions and test
concentrations were sub-sampled for verification and were analyzed by State of California
Environmental Laboratory Accreditation Program (ELAP) certified laboratories, including either
EnviroMatrix Analytical, Inc. (EMA) in San Diego, CA or Weck Laboratories (Weck), in the City of
Industry, CA using USEPA method 6010 or by USEPA method 1640, respectively (USEPA 2007,
1996).

Analytical methods, method detection limits and reporting limits for copper and zinc are provided
in Table 2-1.



Table 2-1. Analytical Methods, Detection and Reporting Limits for Copper and Zinc.

Study Type Analyte Test Method MLRLS: A Laboratory
(Mg/L) (Ha/L)
. NIWC
Stormwater Copper ICP-MS; EPA 1640 0.007 0.02 o
Pacific
Stormwater Zinc ICP-MS; EPA 1640 0.23 0.77 NIWC
Pacific
Mixed Metal Copper ICP-MS; EPA 1640 0.004 0.01 Weck
Single & Mixed Zinc ICP-MS; EPA 1640 0.04 0.20 Weck
Metal

Single Metal Copper and Zinc ICP—%E% EPA 2 100 EMA

MDL — Method detection limit

RL — Reporting limit

* Note that the MDL and RL can change based on the dilution made for a given sample. See Appendix A through C
for analytical reports from the laboratories.

Table 2-2 summarizes the experimental design and copper (Cu) and zinc (Zn) test concentrations
that were tested for each species and pulse duration in single metal pulsed toxicity exposures. These
concentrations were selected based on results from preliminary “range-finding” experiments using
similar test methods, values found in peer-reviewed literature and historical laboratory results
generated at NIWC Pacific. Concentrations were established in order to elicit a dose response in the
species tested over the short exposure periods. Laboratory controls (uncontaminated 0.45 um FSW
from the mouth of San Diego Bay) were conducted concurrently for all experiments.

The mixed metal (copper and zinc) portion of this study was conducted only for the mysid acute
survival test. It was assumed that Cu and Zn would contribute equally to the total toxicity due to
similar mechanism of toxicity (Bellas et al. 2008). Using the Philips et al. (2003) Toxic Unit (TU)
method (TU= concentration divided by LCso) single metal TU were considered a baseline, yielding
TUs of 1. Using data generated from the single metal pulsed and static exposures, exposure
concentrations for the mixed metal exposure were determined. Half of a TU for both Cu and Zn as
determined from the single metal exposures we used as the basis concentration for the mixed metal
exposure. Assuming equal contribution from Cu and Zn, 0.5 TUcy + 0.5 TUz, should elicit the same
toxic response as each metal did individually at one TU each. To ensure that a dose response was
observed, additional concentrations above and below the combined 0.5 TUcy + 0.5 TUz, were
included.

For the stormwater samples, the highest concentration tested for the echinoderm embryo-larval
development test was 64%, due to the addition of hypersaline brine (HSB) to bring the final salinity
to 34 parts-per-thousand (ppt) (USEPA 1995). For the mysid survival test, stormwater sample
salinity was increased to 34 + 2 ppt by the addition of synthetic sea salts (Crystal Sea Marine Mix®)
(USEPA 2002a), resulting in an undiluted stormwater sample. Concurrent brine and salt controls
were tested for the embryo-larval development and mysid survival test, respectively.



Table 2-2. Experimental Design, Test Concentrations and Testing Dates for Static and Pulsed

Exposures.
Test Exposure
Test Initiation Test Species Duration Nominal Test Concentrations
Date (hr)
15 Nov 96 (Static) 0,5.8,8.4,12,17.2, 24, 31.3 pg/L
2015 S. purpuratus
Copper 3,6,&12 0, 31.3, 62.5, 125, 250, 500 pg/L
Exposures
96 (Static) 0, 50, 100, 200, 400, 800 pg/L
28 Oct 2015 A. bahia
3,6,&12 0, 200, 400, 800, 1600, 3200 pg/L
96 (Static) 0, 20, 40, 80, 160, 320 ug/L
25 Mar 2016 | S. purpuratus
Zinc 3,6,&12 0, 1280, 2560, 5120, 10240, 20480 pg/L
Exposures
96 (Static) 0, 125, 250, 500, 1000, 2000 pg/L
10 Dec A. bahia
2015 ' 0, 500, 1000, 2000, 4000, 8000, 16000
3,6,&12 ug/L
. Cu: 16.9, 33.8, 67.6, 135, 270 pg/L
96 (Static) Zn: 63.8, 128, 255, 510, 1020 pg/L
Cu: 184,369,738, 1475, 2950 pg/L
Mixed 3 Zn: 1305, 2610, 5220, 10440, 20880
Metals 29 Apr 2016 A. bahia ug/L
Exposures 6 Cu: 99.4, 199, 398, 795, 1590 ug/L
Zn: 489, 979, 1957, 3914, 7828 ug/L
12 Cu: 30.0, 59.9, 120, 240.6, 479 ug/L
Zn: 258, 515, 1030, 2060, 4120 pg/L
96 (Static) 64%*
S. purpuratus
3,6,&12 64%*
SEt)‘fggS":’J?;ir 8 Mar 2016 :
96 (Static) 100%
A. bahia
3,6,&12 100%

* Highest concentration tested due to the addition of hypersaline brine to adjust salinity to 34 ppt.




2.3.2 Stormwater Sample Collection

Stormwater samples consisted of runoff grab samples collected from industrial areas in Naval Base
San Diego (NBSD) on March 7th, 2016 by NIWC Pacific personnel. Precipitation prior to and during
the collection period was approximately an hour. Samples were collected in 1 L HDPE cubitainers
and hand carried in insulated coolers with blue ice to the NIWC Pacific Bioassay Laboratory. Sample
collection and receipt times are summarized in Table 2-3. Copies of chain of custody forms are
provided in Appendix C. Water quality parameters including pH, dissolved oxygen (DO), salinity
and temperature were measured immediately upon receipt at the Bioassay Lab and prior to testing.
Additionally, total and dissolved copper and zinc were analyzed in the stormwater samples in-house
by NIWC Pacific (ICP-MS; USEPA 1996; Table 2-1).

Table 2-3. Collection and Receipt Times of Stormwater Samples from NBSD

SEmpe Sample Receipt

Station 1D Matrix Type Collection .

. Date/Time
Date/Time

Outfall 73 Stormwater Grab 3/7/2016 1045 3/7/2016 1130
Pier 10 Influent Stormwater Grab 3/7/2016 0935 3/7/2016 1130
Pier 10 Effluent | Stormwater Grab 3/7/2016 0943 3/7/2016 1130
Pier 13 Base Stormwater Grab 3/7/2016 0853 3/7/2016 1130
Pier 13 Mid Stormwater Grab 3/7/2016 0902 3/7/2016 1130
Pier 13 End Stormwater Grab 3/7/2016 0916 3/7/2016 1130




2.4 CHRONIC TOXICITY TEST METHODS

As determined by the rainfall history observed (Figure 2-1), chronic testing was conducted using
modified standard USEPA methods (USEPA 1995; Table 2-4) to conservatively estimate stormwater
scenarios that are likely to be observed at the end-of-pipe. The purple sea urchin embryo-larval
development tests were conducted in 25 pum Nitex screen polycarbonate tubes placed in 400 mL high
density polyethylene (HPDE) tri-corner beakers at 15 + 1 °C. Following the pulsed exposure
duration, screen tubes (Figure 2-4 and Figure 2-5) were removed from metal or stormwater
containing solutions, gently rinsed with FSW, and placed into clean tri-corner beakers containing
FSW for the remainder of the 96-hr test period. As a quality control measure to ensure that the
transfer methods did not negatively impact the embryos, a set of lab controls underwent transfers as
well. At the end of the exposure period, the contents of the screen tubes were gently rinsed with FSW
into 30 mL scintillation vials and preserved with 1 mL of 10% buffered formalin in seawater. The
tests were then evaluated for normal larval development on an inverted microscope at 100x
magnification. Statistical analyses to calculate median effective concentrations and confidence
intervals were conducted with the statistical software Comprehensive Environmental Toxicity
Information System (CETIS) v1.8.7.16 (Tidepool 2012). Stormwater data was analyzed using the
Test of Significant Toxicity (TST) procedure to determine if there were significant differences
relative to the controls. TST methods examine whether the results of a given sample relative to its
respective control differs by an a priori prescribed amount rather than whether they are the same, as
in traditional hypothesis testing (USEPA 2010). For the sea urchin test, the a priori critical percent
difference is set at 25%.

Figure 2-4. Test set up for sea urchin embryo exposures.

Standard water quality measurements (DO, temperature, salinity and pH) were monitored daily.
Concurrent reference toxicant tests using either Cu or Zn, as appropriate, were conducted as a quality
control measure to assess the health of the organisms and technical performance of the method. Test
specifications can be found in Table 2-4.
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Figure 2-5. Generalized diagram comparing static 96-hr exposure and pulsed exposures
during which test organisms were transferred from test solution (red) to uncontaminated
seawater (blue) at designated time.
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Table 2-4. Purple Sea Urchin Embryo-Larval Development Toxicity Test Specifications

Test organism

Strongylocentrotus purpuratus (purple sea urchin)

Test organism source

Field collected off of Point Loma, San Diego, CA

Test endpoints

96 hr Embryo-Larval Development Success (Proportion Normal)

Test solution renewal

None

Feeding

None

Test Chamber size/type

Pulsed Exposures: 400 mL polyethylene (HDPE) tri-corner containers with
polycarbonate screen tubes with 25 um mesh
Static Exposures: 30 mL scintillation vial

Test solution volume

Pulsed Exposures: 250 mL
Static Exposures: 10 mL

Test temperature 15x1°C
Test salinity 34 £ 2 ppt
Light quality Ambient laboratory illumination

Light intensity

10-20 pE/m?/s (Ambient laboratory levels)

Photoperiod

16 hr light/ 8 hr dark

Aeration

None.

No. of organisms per
chamber

250 eggs, appropriate sperm density to provide > 90% fertilization success
(determined in a pre-test trial).

No. of replicates

4or5

Dilution water

Filtered (0.45 um) natural seawater collected from near the mouth of San
Diego Bay at NIWC Pacific Laboratory

Test duration

Exposure for 3, 6, or 12 hr followed by exposure to clean 0.45 um filtered
seawater for the remainder of the 96 hr test period

Test acceptability
criteria

= 80% normal development in surviving controls;
< 25% Minimum Significant Difference (MSD)

Reference toxicant

Copper sulfate
Zinc Sulfate

Test protocol

EPA 600/R-95/136 (USEPA 1995), ASTM E1563-98 (2012)

11




2.5 ACUTE TOXICITY TEST METHODS

Similar to the chronic tests, acute testing was conducted using modified standard USEPA methods
(USEPA 2002a; Table 2-5) to conservatively estimate stormwater scenarios that are likely to be
observed at the end-of-pipe based on the historical rainfall data (Figure 2-1). Mysid exposures were
conducted in 500 mL disposable plastic cups at 20 + 1 °C. Following pulsed exposures, mysids were
carefully poured onto an 80-um Nitex screen and thoroughly rinsed with FSW. Mysids were then
rinsed gently into new clean plastic cups containing FSW for the remainder of the exposure period.
As a quality control measure to ensure that the transfer methods did not negatively impact the
mysids, a set of lab controls underwent transfers as well. Statistical analyses to calculate median
lethal concentrations and confidence intervals were conducted with the statistical software CETIS
(Tidepool 2012). Stormwater data was analyzed using the TST procedure to determine if there were
significant differences relative to the controls with the acute a priori critical percent difference set at
10% (USEPA 2010).

Daily survival counts in each replicate were conducted and standard water quality measurements
(DO, temperature, salinity and pH) were monitored daily. Concurrent reference toxicant tests using
either copper or zinc when appropriate were conducted as a quality control measure to assess the
health of the organisms. Test specifications can be found in Table 2-5.
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Table 2-5. Mysid Survival Toxicity Test Specifications

Test organism

Americamysis bahia (mysid shrimp)

Test organism source

Aquatic Research Organisms, Hampton, NH

Test endpoints

Survival

Test solution renewal

None

Feeding

Feed 40 newly hatched Artemia nauplii per larvae twice daily, morning and
evening

Test Chamber size/type

500 mL Plastic Cups

Test solution volume

50 — 250 mL (dependent on exposure chamber volume)

Test temperature 20x1°C
Test salinity 34 + 2 ppt
Light quality Ambient laboratory illumination

Light intensity

10-20 pE/m?/s (Ambient laboratory levels)

Photoperiod

16 hr light/ 8 hr dark

Aeration

None, unless DO concentrations fall below 4.0 mg/L, then aerate all
chambers.

No. of organisms per
chamber

5

Age of test organism

5 days; 24 hr range in size

No. of replicates

4

Dilution water

Filtered (0.45 um) natural seawater (FSW) collected from near the mouth of
San Diego Bay at NIWC Pacific Laboratory

Test duration

Exposure for 3, 6, & 12 hr followed by transfer to clean 0.45 um filtered
seawater (FSW) for remainder of the 96 hr test period

Test acceptability criteria

= 90% survival in controls

Reference toxicant

Copper sulfate
Zinc Sulfate

Test protocol

EPA 821/R-02/012 (USEPA 2002)
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3. RESULTS

Test results for all lab controls met all test acceptability criteria of > 80% normal larval
development or > 90% survival for the sea urchin and mysid tests, respectively. All water quality
parameters measured were within the recommended ranges for the duration of the tests. Raw test data
and bench water quality sheets are provided in Appendix A through C.

All data presented were deemed acceptable for reporting purposes. A few QA/QC deviations from
EPA and internal protocols occurred and were noted on raw data sheets. A thorough review of the
data and test procedures for the sea urchin embryo-larval development tests and the mysid survival
tests did not identify any likely impacts on test results of these deviations. Explanations are provided
below, and a glossary of the qualifier codes used on the test datasheets is provided in Appendix D.

3.1 QA/QC
3.1.1 Single Metal Exposures

The 96-hr static reference toxicant test for sea urchin embryo-larval development that was run
concurrently with the Cu single-metal pulsed study did not result in a median effective concentration
(ECs0). The mean Cu ECso value of 14.8 pg/L from three peer reviewed studies was used for
comparisons to pulsed exposures (literature based ECso values: 14.8 pg/L: Arnold et al. 2010, 15.3
pg/L: Phillips et al. 1995, 14.3 pg/L: Rosen et al. 2008; mean ECso = 14.8 ug/L).

Table 3-1 and Table 3-2 summarize the nominal and verified copper and zinc concentrations that
were used in both the purple sea-urchin embryo-larval development and the mysid survival tests,
respectively.



Table 3-1. Summary of Nominal and Verified Copper Concentrations from Static and Pulsed

Exposures.

Exposure Duration

Nominal Copper

Verified Copper

Test Species (hr) Concentration Concentration?
(Hg/L) (HglL)
3,6,&12 0 ND
3,6,&12 31.3 15.0
3,6,&12 62.5 36.0
S. purpuratus
3,6,&12 125 81.0
3,6,&12 250 179
3,6,&12 500 367
3,6,&12
96 (Static) 0 ND
3,6,&12
96 (Static) 100 88.8
3,6,&12 200 —
A. bahia 96 (Static)
3,6,&12 100 -
96 (Static)
3,6,&12
96 (Static) 800 693
3,6,&12 1600 1390

2 USEPA method 6010 (EMA); ND=below method detection limit.




Table 3-2. Summary of Nominal and Verified Zinc Concentrations from Static and Pulsed

Exposures.
Exposure Duration Nominal Zinc Verified Zinc
Test Species P (hr) Concentration Concentration
(Hg/L) (Hg/L)®
3,6,&12
96 (Static) 0 6.1
96 (Static) 20 37
96 (Static) 40 63
96 (Static) 80 120
96 (Static) 160 220
S. purpuratus 96 (Static) 320 480
3,6,&12 1280 1900
3,6,&12 2560 3900
3,6,&12 5120 7700
3,6,&12 10240 15000
3,6,&12 20180 31000
3,6,&12
96 (Static) 0 13
96 (Static) 125 100
96 (Static) 250 180
3,6,&12
96 (Static) 500 398
: 3,6,&12
A. bahia 96 (Static) 1000 753
3,6,&12
96 (Static) 2000 1520
3,6,&12 4000 3280
3,6,&12 8000 5430
3,6,&12 16000 16700

2USEPA method 1640 (Weck) for S. purpuratus, USEPA method 6010 (EMA) for A. bahia.




3.1.2 Mixed Metal Exposures

For the mysid survival test, concurrently conducted single metal (Cu & Zn) static exposures met
test acceptability criteria of 90% survival in the controls and the LCsg values generated for Cu and Zn
both were within acceptable historical and/or literature ranges (Table 3-6).

Table 3-3 summarizes the nominal and verified concentrations of Cu and Zn in the mixed metal
exposures for each of the pulsed time exposures, as each pulsed exposure had unique concentrations.

Table 3-3. Summary of Nominal and Verified Copper and Zinc Concentrations for Mysid survival

mixed metal static and pulsed exposures.

Pulse Duration Cu—Nomin_aI Cu—Verifigd Zn- Nomin_al Zn- Verifi(_ad
(hn) Concentration Concentration? Concentration Concentration?
(ug/L) (ng/L) (ug/L) (ug/L)
Laboratory 0 16 0 6.4
Control
184 190 1305 1800
369 350 2610 3900
3 738 880 5220 7400
1475 1500 10440 15000
2950 3100 20880 30000
99.4 99.0 489 850
199 200 979 1500
6 308 440 1957 2500
795 770 3914 5200
1590 1600 7828 11000
30 34 258 360
59.9 72.0 515 910
12 120 120 1030 1500
240 340 2060 3100
479 570 4120 5900
16.9 21.0 63.8 81.0
33.8 34.0 128 150
96 (Static) 67.6 71.0 255 320
135 140 510 860
270 280 1020 1600

2USEPA 1640 method (Weck)




3.1.3 Stormwater Exposures

All tests were conducted within the required 36-hour holding time. Samples were received within 3
hrs of collection and the temperatures of the samples were outside of the EPA recommended range of
0-6 °C upon receipt at the NIWC Pacific Laboratory; however, samples were in a state of cooling
during transit, meeting ELAP requirements. Samples were stored at 4 °C in a refrigerator until test
initiation.

Water quality parameters upon receipt of stormwater samples at NIWC Pacific are summarized in
Table 3-4 and Appendix C. Sample temperatures reflect that that the samples were brought to the lab
very quickly after collection. Total and Dissolved Cu and Zn concentrations for the stormwater
samples are shown in Table 3-5, along with the calculated difference based on highest concentration
tested (64%) for sea urchin embryo-larval development tests due to the addition of hypersaline brine.

Table 3-4. Water Quality Parameters Measured Upon Receipt at NIWC Pacific from
NBSD Stormwater Samples Collected on March 7, 2016.

Dissolved

Station/Sample Temp pH Salinity
o Oxygen .

ID (°C) (mg/L) (units) (ppt)
Outfall 73 14.2 8.0 7.77 0.0
Pier 10 Influent 14.2 8.1 6.72 0.0
Pier 10 Effluent 14.2 8.2 7.27 0.1
Pier 13 Base 14.2 8.1 7.01 0.1
Pier 13 Mid 14.2 8.2 7.09 0.1
Pier 13 End 14.2 8.0 7.01 0.0

Table 3-5. Total and Dissolved Cu and Zn Concentrations in NBSD Stormwater Samples Collected
on March 7, 2016.

- 0 - - 0 -
Statior1|/§ample CEL; /-B) ial Dis(;glved g?s?ocli/léd Z(n i ;I'otaal Disizwed gi‘lsfof/r:ad
(gl)a | (uglL)p = (o) | (i)
Outfall 73 56.7 48.9 31.3 384 343 2195
Pier 10 Influent 24.2 17.2 11.0 220 162 103.7
Pier 10 Effluent 25.1 15.0 9.6 230 145 92.8
Pier 13 Base 21.0 0.23 0.1 350 34 21.8
Pier 13 Mid 83.6 51.4 329 994 600 384.0
Pier 13 End 75.4 55.9 35.8 2361 2137 1367.7

2USEPA method 1640 (NIWC Pacific); ® Calculated concentration based on highest concentration tested (64%) for
sea urchin embryo-larval development tests due to the addition of hypersaline brine.



For the stormwater pulsed exposure study, the 3 hr and 6 hr pulsed exposure data for the sea urchin
embryo-larval development test are not presented here. The data did not meet necessary requirements
for TST analysis due to several outliers that reduced required replication. A single statistical outlier
was observed in the 12-hr data for one of the replicates of the Pier 13 Mid sample (11% normal
development) using Grubb’s test with a significance level set at 0.01. This replicate was removed
from analysis.

Standard reference toxicant tests with copper that were conducted concurrently with the
stormwater evaluations for both species had median effective concentration (ECso) value or median
lethal concentration (LCso) within two standard deviations of the internal historical mean, indicating
sensitivity to copper was consistent with that historically observed for these organisms (Table 3-6).

Table 3-6. Results Summary for the Copper Reference Toxicant Tests
Concurrently Conducted with the NBSD Stormwater Samples Collected on
March 7, 2016.

. . LCso or ECso Historical mean = 2 SD
Species & Endpoint (ug/L copper) @ (ug/L copper) 2
Sea Urchin Embryo-Larval 18.0 18.6 + 9.4
Development
Mysid Shrimp Survival 253 259 + 146

2Reported values are based on nominal (unmeasured) concentrations.

3.2 COPPER EXPOSURES

For the chronic sea urchin embryo-larval development tests, all of the pulsed exposures with
copper showed a reduction in toxicity relative to the static exposure. The ECso values and the 95%
lower and upper confidence intervals for copper for the static and each pulsed exposure were
calculated based on verified concentrations and are shown in Figure 3-1.ECso values for the pulsed
exposures were 8-20 times greater than that of the published static exposure ECsg value reported for
this species (Figure 3-1).

For the acute mysid survival tests, a similar trend was observed in that the pulsed exposures with
copper showed a reduction in toxicity relative to the static exposure with LCso values all greater than
that observed (ranging from factor of 2 to 11) in the static exposure (Figure 3-2). The LCsg values
and the 95% lower and upper confidence intervals for copper for the static and each pulsed exposure
were calculated based on verified concentrations and are shown in Figure 3-2.



Sea Urchin Embryo-Larval Development Test
Median Effective (EC5,) Copper Concentrations
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Figure 3-1. Median effective concentrations (ECso, labeled at each bar) and 95% confidence
intervals for copper derived from the purple sea urchin embryo-larval development test. *96-hr
static data are from the mean Cu ECsp value of 14.8 pg/L from three peer-reviewed studies (see

section 3.1).
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Figure 3-2. Median lethal concentrations (LCso, labeled at each bar) and 95% confidence
intervals for copper derived from the mysid survival test.




3.3 ZINC EXPOSURES

The ECsg values and the 95% lower and upper confidence intervals for zinc for the static and each
pulsed exposure were calculated based on verified concentrations and are shown in Figure 3-3. For
the chronic sea urchin embryo-larval development tests, the pulsed exposures with zinc showed a
reduction in toxicity relative to the static exposures. ECso values for the pulsed exposures were 112-
186 times greater than that of the static exposure (Figure 3-3).

The LCsg values and the 95% lower and upper confidence intervals for zinc for the static and each
pulsed exposure were calculated based on verified concentrations and are shown in Figure 3-4. For
the acute mysid survival tests, a similar trend was observed in that the pulsed exposures with zinc
showed a reduction in toxicity relative to the static exposures with LCso values all greater than that
observed from the 96-hr static exposure (Figure 3-4).

Sea Urchin Embryo-Larval Development Test
Median Effective (ECso) Zinc Concentrations
35,000
27,120 27,140 Factor of
30.000 T difference from
! Pulse Duration: 96 hr exposure:
525,000 - : 186
& 16,330 12 112
=20,000 - T
{0 15,000 -
Q
=
N 10,000 -
5,000 -
146
0 = 1 1
3 6 12 96 (Static)
Pulse Duration (hr)

Figure 3-3. Median effective concentrations (ECso, labeled at each bar) and 95% confidence
intervals for zinc derived from the purple sea urchin embryo-larval development test.
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Figure 3-4. Median lethal concentrations (LCso, labeled at each bar) and 95% confidence
intervals for zinc derived from the mysid survival test.

3.4 MIXED METALS EXPOSURES

The LCsg values and the 95% lower and upper confidence intervals for the single metal static
exposures of copper and zinc were calculated and are shown in Table 3-7.

For the mixed metal exposures, the LCsg values and associated 95% lower and upper confidence
intervals were calculated based on verified concentrations for each metal individually for the static
and each pulsed exposure and are shown in Figure 3-5. The mixed metals study shows consistent
reduction in toxicity for both copper and zinc with shorter exposure periods as was seen with the
single metal exposures.

Figure 3-6 summarizes the result of the Toxic Unit (TU) calculations. To calculate the Toxic Unit
(TU), the LCsg values determined for each metal in the mixture were divided by its LCso value
determined during the single metal tests. The resulting TUs for each metal were then summed to
generate a combined TU for the mixture. Since it was assumed that Cu and Zn would contribute
equally to the total observed toxicity, a TU value greater than one indicates that a greater amount of
Cu and Zn, in combination, was needed to elicit a toxic effect relative to their equivalent single metal
exposures (Figure 3-6). The lower TUs observed for copper suggest that it was the primary toxicant
in these tests.



Table 3-7. Summary of Median Lethal (LCso) Copper and Zinc Concentrations for the Single
Metal Mysid Survival Test with Corresponding 95% Upper (UCL) and Lower Confidence Limits
(LCL).

Exposure LG 95 % LCL 95% UCL
Duration Metal
(hr) (ho/L) (ho/L) (ho/L)
Cu 223 182 288
96 (Static)
Zn 689 575 825

Mixed Metal Mysid Shrimp Survival Test
Median Lethal (LC5o) Copper or Zinc Concentrations

LCsq (Copper or Zinc pg/L)

10000
m Copper mZinc
7410
8000
6000
4000
2000
106 573
0 , 1
3 6 12 96 (Static)

Pulse Duration (hr)

Figure 3-5. Median lethal concentrations (LCso, labeled at each bar) and 95% confidence
intervals for copper and zinc derived from the mysid survival test with mixed metals.
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Figure 3-6. Toxic Units (TU) for copper and zinc derived from the mysid survival test with mixed

metals.




3.5 STORMWATER EXPOSURES

Statistical analyses for the sea urchin embryo-larval development tests were performed against the
brine control, as brine was added to increase the salinity of all of the samples. Statistical analyses
were conducted using the TST method.

Table 3-8 and Figure 3-7 summarize the mean percent normal embryo-larval development for the
12 hr pulsed exposure and the 96 hr static exposure for the stormwater samples collected on March 7,
2016. Development values ranged from 0 to 91% of control in the 96 hr static tests and from 94 to
97% in the 12 hr pulsed exposure tests. Five of the six samples were identified as toxic in the 96 hr
static exposure test, whereas no samples were identified as toxic in the 12 hr pulsed exposure test.

Table 3-8. Results Summary for Chronic Purple Sea Urchin Embryo-Larval Development Test on
NBSD Stormwater Samples Collected on March 7, 2016 for the 12 hr Pulsed Exposure and the 96
hr Static Exposure.

e
Pulse Duration . Mean % Normal ) lefergnce TST Procedure
Station/Sample ID from Brine - .
(hr) (= SD) Toxicity Decision
Control
- Lab Control 100 (0.0) - -
- Brine Control 99 (1.0) - -
Outfall 73 94 (2.5) 55 Non-Toxic
Pier 10 Influent 97 (1.9) 2.5 Non-Toxic
Pier 10 Effluent 97 (3.0) 2.0 Non-Toxic
12
Pier 13 Base 96 (3.0) 3.0 Non-Toxic
Pier 13 Mid 94 (1.7) 5.3 Non-Toxic
Pier 13 End 95 (2.5) 4.5 Non-Toxic
Outfall 73 0 (0.0) 100 Toxic
Pier 10 Influent 9.3(6.1) 89.4 Toxic
Pier 10 Effluent 11 (3.8) 90.7 Toxic
96 (Static)
Pier 13 Base 91 (3.0) 8.6 Non-Toxic
Pier 13 Mid 0 (0.0) 100 Toxic
Pier 13 End 0 (0.0) 100 Toxic
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Figure 3-7. Mean percent normal (£SD) for chronic sea urchin embryo-larval development test on
stormwater samples collected from NBSD on March 7, 2016 for the 12 hr pulsed exposure and the
96 hr static exposure.

For the acute mysid survival test, statistical analyses were performed against the salt control, as
artificial sea salts were added to increase the salinity of all of the samples. Statistical analyses were
conducted using the USEPA TST Calculator Tool (USEPA 2010). Table 3-9 summarizes and Figure
3-8 graphically shows the mean percent survival for the 3, 6, and 12 hr pulsed exposures and the 96
hr static exposure for the stormwater samples collected on March 7, 2016. For the 96 hr static
exposure, the samples Pier 13 Mid and Pier 13 End resulted in a toxic response compared to the salt
control. All other samples were non-toxic. Under the 12 hr pulsed exposure method, the Pier 13 Mid
and Pier 13 End samples continue to exhibit a toxic response compared to the salt control, while all
other samples were non-toxic. For the 6 hr pulsed method, only the Pier 13 End sample continued to
have a toxic response. For the 3 hr pulsed method, all samples were non-toxic relative to the salt
control. Figure 3-9 shows the survival results for Pier 13 Mid and Pier 13 End with decreasing
toxicity with decreased exposure time.



Table 3-9. Results Summary for Acute Mysid Survival Test on NBSD Stormwater Samples Collected
on March 7, 2016 for the 3, 6, and 12 hr Pulsed Exposures, and the 96 hr Static Exposure.

Pulse Duration

Station/Sample ID

Mean % Survival

% Difference

TST Procedure

(hr) (= SD) from Salt Control Toxicity Decision
- Lab Control 100 (0.0) - -
- Salt Control 95 (10.0) - -
Outfall 73 95 (10.0) 0.0 Non-Toxic
Pier 10 Influent 90 (11.5) 5.3 Non-Toxic
Pier 10 Effluent 100 (0.0) -5.3 Non-Toxic
3 Pier 13 Base 95 (10.0) 0.0 Non-Toxic
Pier 13 Mid 95 (10.0) 0.0 Non-Toxic
Pier 13 End 90 (11.5) 5.3 Non-Toxic
Outfall 73 95 (10.0) 0.0 Non-Toxic
Pier 10 Influent 100 (0.0) -5.3 Non-Toxic
Pier 10 Effluent 95 (10.0) 0.0 Non-Toxic
° Pier 13 Base 100 (0.0) -5.3 Non-Toxic
Pier 13 Mid 90 (11.5) 5.3 Non-Toxic
Pier 13 End 65 (19.1) 31.6 Toxic
Outfall 73 100 (0.0) -5.3 Non-Toxic
Pier 10 Influent 90 (11.5) 5.3 Non-Toxic
Pier 10 Effluent 90 (11.5) 5.3 Non-Toxic
2 Pier 13 Base 100 (0.0) -5.3 Non-Toxic
Pier 13 Mid 75 (10.0) 211 Toxic
Pier 13 End 55 (25.2) 42.1 Toxic
Outfall 73 90 (11.5) 5.3 Non-Toxic
Pier 10 Influent 90 (10.0) 5.3 Non-Toxic
Pier 10 Effluent 95 (10.0) 0.0 Non-Toxic
96 (Static)
Pier 13 Base 100 (0.0) -5.3 Non-Toxic
Pier 13 Mid 75 (10.0) 211 Toxic
Pier 13 End 25 (25.2) 73.7 Toxic
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Figure 3-8. Mean percent survival for acute mysid test on stormwater samples collected from
NBSD on March 7, 2016 for the 3, 6, and 12 hr pulsed exposures and the 96 hr static exposure.
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Figure 3-9. Mean percent survival for acute mysid test on stormwater samples Pier 13 Mid and
Pier 13 End collected from NBSD on March 7, 2016 for the 3, 6, and 12 hr pulsed exposures and
the 96 hr static exposure.
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4. DISCUSSION AND CONCLUSIONS

The results of this study showed that modifying standard WET test methods is a feasible approach
to accurately assess short-term exposure conditions. The tests, which were conducted over a range of
realistic conditions for both chronic and acute toxicity endpoints, presented consistent results lending
confidence in their application. All the tests displayed a significant progressive reduction in toxicity
with decreasing exposure time. The toxicity determined with standard 96 hr static tests overestimated
the toxicity of short-term exposures by a factor of between 2 and 186, depending on the exposure
duration, toxicant, and endpoint evaluated.

The higher effects concentrations from the short-term pulsed testing showed that the test organisms
are relatively protected over shorter exposure intervals. This enhanced level of protection was
observed in the sea urchin embryo-larval development test results, whereby even exceptionally high
levels of zinc did not cause toxic effects in short term exposures. This outcome is consistent with
other studies that found that the fertilization membrane may provide a level of protection during the
earliest developmental life stages of the organism (Buznikov et al. 2007; AMEC, 2015). The
implication is that exposure duration is as critical a testing condition as the exposure concentration
when evaluating toxicity. It also suggests that further testing at various developmental life stages is
important in evaluating the efficacy of the pulsed exposure method.

The laboratory pulsed testing procedures were conducted under conditions that reflected realistic
stormwater conditions found at the end-of-pipe at San Diego Navy facilities. It included a range in
the stormwater runoff durations expected as well as the type and magnitude of the toxicant
concentrations. The observed level of toxicity in both laboratory and stormwater samples were
consistent and repeatable with comparable results to other pulsed exposure studies with different
toxicants and pulse durations (Dupuis and Kreutzberger 2003, Butcher et al. 2006, Diamond et al.
2006, Hoang et al 2007a, Hoang et al. 2007b, Hoang 2007c, AMEC, 2015). The simple modification
of the standard WET procedure provides a reasonable logistical change that could easily be
implemented in future testing.

Although the test procedures focused on exposure conditions likely to occur at the end-of-pipe,
those conditions are still conservative in comparison to actual exposures that occur once the
stormwater is discharged to, and mixes with, receiving waters. This is corroborated by repeated
testing that consistently showed no adverse effects to similar toxicity test endpoints and near
background chemical concentrations when samples were collected from the receiving environment
immediately adjacent to stormwater outfalls (Katz et al. 2006).

Though these initial result are highly promising, additional testing and evaluation are
recommended prior to implementation of a pulsed methodology for compliance testing, In particular,
additional testing should include:

Examining timing of the onset of the pulse during laboratory exposure
Consideration of the effects of repeated pulses
Evaluation of the most sensitive, not just earliest life stages of test organisms
Potential for latent effects following the standard exposure duration
Receiving water testing
Inter-laboratory comparisons
Comparison of costs of pulsed testing vs. static testing

We believe that this methodology can and should be implemented into stormwater testing
compliance monitoring once the above testing is completed and there is a sufficient level of
repetition to provide a statistical assessment.
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A.1. COPPER EXPOSURES - PURPLE URCHIN:

CETIS Summary Report Report Date: 02 Jun-1616:08 (p 1 of 1)
Test Code: 73912D09 | 19-3889-4089

Echinoid Embryo-Larval Development Test SPAWAR Systems Center

Batch ID: 07-7568-4302 Test Type: Development-Survival Analyst: Jacob Munson-Decker
Start Date: 05 Nov-15 08:50 Protocol: EPA/600/R-95/136 (1995) Diluent: Laboratory Seawater
Ending Date: 09 Now-15 08:45 Species:  Strongylocentrotus purpuratus Brine: Not Applicable
Duration: 96h Source: Field Collected Age:
Sample 1D: 01-8242-6934 Code: ADF9D36 Client: SPAWAR
Sample Date: 05 Nov-15 10:00 Material: Copper sulfate Project: Pulsed Exposure
Receive Date: Source: Pulsed Exposure
Sample Age: NA Station: 3 Hour

Comparison Summary

Analysis ID Endpoint NOEL LOEL TOEL PMSD TU Method

02-9521-1706 Proportion Normal 179 367 256.3 21.3% Steel Many-One Rank Sum Test

Point Estimate Summary
Analysis ID Endpoint Level Mg/l 95% LCL 95% UCL TU Method

06-1064-8139 Proportion Normal EC50 295.9 2413 3347 Linear Regression {(MLE)

Proportion Normal Summary

C-ugiL Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev  CV% % Effect
0 Lab Centrol 4 0.9375 0.8774 0.9976 0.9 0.99 0.01887 0.03775 4.03% 0.0%
15 4 0.9225 0.8807 0.9643 0.9 0.96 0.01315 0.0263 2.85% 1.6%
36 4 0.965 0.9374 0.9926 0.94 0.98 0.00866 0.01732 1.8% -2.93%
81 4 09175 0.8822 0.9528 0.89 0.94 0.01109  0.02217 2.42% 2.13%
179 4 0.8925 0.8245 0.9605 0.83 0.92 0.02136  0.04272 479% 4.8%
367 4 0.22 0 0.6893 0 0.63 0.1475 0.295 134.1%  76.53%

Proportion Normal Detail

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Lab Control 0.93 0.99 0.9 0.93
15 0.96 091 0.92 09
36 0.97 097 0.98 0.94
81 0.89 091 0.94 0.93
179 0.92 0.83 0.9 0.92
367 0 0.01 0.63 0.24

Proportion Normal Binomials

C-pg/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Lab Control 93/100 99/100 901100 931100
15 96/100 91/100 921100 90/100
36 97/100 97/100 98/100 94/100
81 89/100 914100 941100 931100
178 92/100 83/100 80/100 92100
367 0/100 1100 63100 241100
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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CETIS Analytical Report

Report Date:

Test Code:

02 Jun-1616:08 (p 1 of 2)
73912D09 | 19-3889-4089

Echinoid Embryo-Larval Development Test

SPAWAR Systems Center

Analysis ID:  02-9521-1706 Endpoint: Proportion Normal CETIS Version: CETISv1.8.7
Analyzed: 03 Feb-15 13:53 Analysis: Nonparametric-Control vs Treatments Official Results: Yes
Batch ID: 07-7568-4302 Test Type: Development-Survival Analyst: Jacob Munson-Decker
Start Date: 05 Nov-15 08:50 Protocol: EPA/600/R-95/136 (1995) Diluent: Laboratery Seawater
Ending Date: 09 Nov-15 08:45 Species:  Strongylocentrotus purpuratus Brine: Not Applicable
Duration: 96h Source: Field Collected Age:
Sample ID: 01-8242-6934 Code: ADF9D36 Client: SPAWAR
Sample Date: 05 Nov-15 10:00 Material: Copper sulfate Project: Pulsed Exposure
Receive Date: Source: Pulsed Exposure
Sample Age: NA Station: 3 Hour
Data Transform Zeta Alt Hyp  Trials Seed PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA C>T NA NA 21.3% 179 367 256.3
Steel Many-One Rank Sum Test
Control vs C-ug/L Test Stat Critical Ties DF P-Value P-Type Decision{c:5%)
Lab Control 15 15.5 10 1 6 05438 Asymp Non-Significant Effect
36 22 10 0 6 0.9808 Asymp Non-Significant Effect
81 16 10 1 6 06105 Asymp Non-Significant Effect
179 12.5 10 1 6 0.1834 Asymp Non-Significant Effect
367° 10 10 0 6 0.0417 Asymp Significant Effect
Auxiliary Tests
Attribute Test Test Stat Critical P-Value Decision{a:5%)
Extreme Value Grubbs Extreme Value 3.37 2.802 0.0019 Outlier Detected
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Between 2.818988 0.5637977 5 18.38 <0.0001  Significant Effect
Error 0.5520169 0.0306676 18
Total 3.371005 23
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision{a:1%)
Variances Bartlett Equality of Variance 25.34 15.09 0.0001 Unequal Variances
Distribution Shapiro-Wilk W Normality 0.8123 0.884 0.0005 Non-normal Distribution
Proportion Normal Summary
C-ug/L Control Type Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
0 Lab Control 4 0.9375 0.8774 0.9976 0.93 0.9 0.99 001887 4.03% 0.0%
15 4 0.9225 0.8807 0.9643 0.915 0.9 0.96 0.01315  2.85% 1.6%
36 4 0.965 0.9374 0.9926 0.97 0.94 0.98 0.00866 1.8% -2.93%
81 4 0.9175 0.8822 0.9528 0.92 0.89 0.94 0.01109  2.42% 2.13%
179 4 0.8925 0.8245 0.9605 0.91 0.83 0.92 002136  4.79% 4.8%
367 4 0.22 0 0.6893 0.125 (4] 0.63 0.1475 134.1% 76.53%
Angular (Corrected) Transformed Summary
Cg/L Control Type Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
0 Lab Control 4 1.331 1.178 1.485 1.303 1.249 1.471 0.04811  7.23% 0.0%
15 4 1.292 1.207 1.377 1.275 1.249 1.369 0.02673 4.14% 2.95%
36 4 1.386 1.315 1.458 1.397 1.323 1.429 0.02236  3.23% -4.13%
81 4 1.281 1.217 1.345 1.285 1.233 1.323 0.02006 3.13% 3.77%
179 4 1.241 1137 1.345 1.267 1.146 1.284 0.0327 527% 6.81%
367 4 0.3948 -0.2496 1.039 0.3061 0.05002 0.9169 0.2025 102.6% 70.35%
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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CETIS Analytical Report

Report Date: 02 Jun-16 16:08 (p 2 of 2)
Test Code: 73912D09 | 19-3889-4089

Echinoid Embryo-Larval Development Test

SPAWAR Systems Center

Analysis ID:  02-9521-1706 Endpoint: Proportion Normal CETIS Version: CETISv1.8.7
| Analyzed: 03 Feb-15 13:53 Analysis: Nonparametric-Control vs Treatments Official Results: Yes
Proportion Normal Detail
C-pg/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Lab Control 0.93 0.99 0.9 0.93
15 0.96 091 0.92 0.9
36 0.97 0.97 0.98 0.94
81 0.89 0.91 0.94 0.93
179 0.92 0.83 0.9 0.92
367 0 0.01 0.63 0.24
Angular {Corrected) Transformed Detail
C-pg/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Lab Control 1.303 1.471 1.249 1.303
15 1.368 1.266 1.284 1.248
36 1.397 1.397 1.429 1.323
81 1.233 1.266 1.323 1.303
179 1.284 1.146 1.249 1.284
367 0.05002  0.1002 0.9169 0.512
Proportion Normal Binomials
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Lab Control 93100 9981100 90100 93A100
15 96100 911100 921100 90100
36 97100 971100 98/100 94/100
81 89/100 91/100 94/100 93/100
179 92100 83100 90100 921100
367 0/100 1100 631100 241100
Graphics
w os 3
o b % @ £ E wf e
HlS e - -
I ] fi el -
H © £ -
H o [ wl / o °
E %o o °
04— o &
C (X}
o [ W e®? e
Wk Z s e
g
00 1 pa L | 1 | | I I ]
Cug/L Rankits
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:

A-4




CETIS Analytical Report Report Date: 02 Jun-16 16:08 (p 1 of 2)

Test Code: 73912D09 | 19-3889-4089

Echinoid Embryo-Larval Development Test SPAWAR Systems Center
Analysis ID:  06-1064-8139 Endpoint: Proportion Normal CETIS Version: CETISv1.8.7

Analyzed: 03 Feb-15 13:54 Analysis:  Linear Regression (MLE) Official Results: Yes

Batch ID: 07-7568-4302 Test Type: Development-Survival Analyst: Jacob Munson-Decker

Start Date: 05 Nov-15 08:50 Protocol: EPA/600/R-95/136 (1985) Diluent: Laboratory Seawater

Ending Date: 09 Nov-15 08:45 Species:  Strongylocentrotus purpuratus Brine: Not Applicable

Duration: 96h Source: Field Collected Age:

Sample |D: 01-8242-6934 Code: ADF9D36 Client: SPAWAR

Sample Date: 05 Nov-15 10:00 Material: Copper sulfate Project: Pulsed Exposure

Receive Date: Source: Pulsed Exposure

Sample Age: NA Station: 3 Hour

Linear Regression Options

Model Function Threshold Option Threshold Optimized Pooled Het Corr  Weighted

Log-Normal [NED=A+B* og(X)] Control Threshold 0.0625 Yes No Yes Yes

Regression Summary

Iters LL AlCc BIC Mu Sigma Adj R2 F Stat Critical P-Value Decision{o:5%)

7 -729.4 1466 1468 2.471 0.1296 0.8429 0.3041 3.16 0.8220 Non-Significant Lack of Fit
Point Estimates

Level pg/L 95% LCL 95% UCL

EC50 2959 241.3 3347

Regression Parameters

Parameter Estimate Std Error 95% LCL 95% UCL t Stat P-Value Decision(a:5%)

Threshold 0.06437 0.01803 0.02687 0.1019 3.569 0.0018 Significant Parameter

Slope 7.715 1.839 3.89 11.54 4.195 0.0004 Significant Parameter

Intercept -19.07 4.635 -28.7 -9.426 -4.113 0.0005 Significant Parameter

ANOVA Table

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

Model 1083.259 1083.259 1 125.4 <0.0001  Significant

Lack of Fit 8.749746 2.916582 3 0.3041 0.8220 Non-Significant

Pure Error 172.6161 9.589781 18

Residual 181.3658 8.636467 21

Residual Analysis

Attribute Method Test Stat Critical P-Value Decision(o:5%)

Goodness-of-Fit Pearson Chi-Sq GOF 181.4 32.67 <0.0001 Significant Heterogenity

Likelihood Ratio GOF 200.5 32.67 <0.0001 Significant Heterogenity

Extreme Value Grubbs Extreme Value 3.525 2.802 0.0006 Outlier Detected

Variances Mod Levene Equality of Variance 3.152 2.773 0.0323 Unequal Variances

Distribution Shapiro-Wilk W Normality 0.8215 0.8169 0.0007 Non-normal Distribution

Anderson-Darling A2 Normality 1.478 2.492 0.0002 Non-normal Distribution

Proportion Normal Summary Calculated Variate{A/B)

C-giL Control Type Count Mean Min Max Std Err Std Dev  CV% %Effect A B
0 Lab Control 4 0.9375 0.9 0.99 0.01887 0.03775 4.03% 0.0% 375 400
15 4 0.9225 0.9 0.96 0.01315  0.0263 2.85% 1.6% 369 400
36 4 0.965 0.94 0.98 0.00866 0.01732 1.8% -2.93% 386 400
81 4 0.9175 0.89 0.94 0.01109 0.02217  2.42% 2.13% 367 400
179 4 0.8925 0.83 0.92 0.02136 0.04272 4.79% 4.8% 357 400
367 4 022 0 0.63 0.1475 0.295 1341%  7653% 88 400
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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CETIS Analytical Report Report Date: 02 Jun-16 16:08 (p 2 of 2)

Test Code: 73912D09 | 19-3889-4089
Echinoid Embryo-Larval Development Test SPAWAR Systems Center
Analysis ID:  06-1064-8139 Endpoint: Proportion Normal CETIS Version: CETISv1.8.7
Analyzed: 03 Feb-15 13:54 Analysis:  Linear Regression (MLE) Official Results: Yes

Proportion Normal Detail

C-pg/L Control Type Rep 1 Rep 2 Rep 3 Rep 4

0 Lab Control 0.93 099 0.9 0.93
15 0.96 091 0.92 0.9

36 0.97 0.97 0.98 0.94
&1 0.89 0.81 0.94 0.93
178 0.92 0.83 0.9 0.92
367 0 0.01 0.63 0.24

Proportion Normal Binomials

C-pg/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Lab Control 93/100 99/100 90/100 93/100
15 96/100 91/100 92/100 90/100
36 97M00 97/100 98/100 94/100
81 89100 91/100 94/100 931100
179 92100 83/100 90/100 921100
367 0/100 1100 63/100 241100
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CETIS Summary Report Report Date: 02 Jun-16 16:07 (p 1 of 1)

Test Code: 43447F24 | 11-2856-2468

Echinoid Embryo-Larval Development Test SPAWAR Systems Center
Batch ID: 07-7568-4302 Test Type: Development-Survival Analyst: Jacob Munson-Decker

Start Date: 05 Nov-15 08:50 Protocol: EPA/800/R-95/136 (1995) Diluent: Laboratory Seawater

Ending Date: 09 Nov-15 08:45 Species:  Strongylocentrotus purpuratus Brine: Not Applicable

Duration: 96h Source: Field Collected Age:

Sample ID: 11-1577-5855 Code: 4281636F Client: SPAWAR

Sample Date: 05 Nov-15 08:50 Material: Copper sulfate Project: Pulsed Exposure

Receive Date: Source: Pulsed Exposure

Sample Age: NA Station: 6 Hour

Comparison Summary

AnalysisID  Endpoint NOEL LOEL TOEL PMSD TU Method

14-9395-5559 Proportion Normal 36 81 54 6.96% Dunnett Multiple Comparison Test

Point Estimate Summary

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

20-9663-9070 Proportion Normal EC50 223.8 2155 232.4 Trimmed Spearman-Karber

Proportion Normal Summary

Cg/L Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev  CV% Y% Effect
0 Lab Control 4 0.9375 0.8774 0.9976 0.9 0.99 0.01887 0.03775 4.03% 0.0%
15 4 0.8975 0.8599 0.9351 0.88 0.93 0.01181  0.02363 2.63% 4.27%
36 4 091 0.865 0.955 0.89 0.95 0.01414 0.02828 3.11% 2.93%
81 4 0.8475 0.737 0.958 0.75 0.91 0.03473 0.06946 82% 9.6%
179 4 0.8225 0.7294 0.9156 0.76 0.89 0.02926 0.05852 7.12% 12.27%
367 4 o] 0 0 0 o] 0 0 100.0%
Proportion Normal Detail

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4

0 Lab Control 0.93 0.99 0.9 0.93

15 0.88 0.9 0.93 0.88

36 0.91 0.89 0.95 0.89

81 0.85 0.75 0.91 0.88

179 0.79 0.85 0.76 0.89

367 0 0 0 0

Proportion Normal Binomials

C-pg/L Control Type Rep 1 Rep 2 Rep 3 Rep 4

0 Lab Control 93100 99100 90100 93100

15 88100 901100 93100 887100

36 91100 88/100 95100 89/100

81 85100 75100 91100 88/100

179 79M00 85100 76100 89/100

367 0/43 0/60 0/70 0/74
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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CETIS Analytical Report Report Date: 02 Jun-16 16:07 (p 1 of 2)

Test Code: 43447F24 | 11-2856-2468
Echinoid Embryo-Larval Development Test SPAWAR Systems Center
Analysis ID:  14-9395-5559 Endpoint: Proportion Normal CETIS Version: CETISv1.8.7
Analyzed: 03 Feb-15 13:55 Analysis: Parametric-Control vs Treatments Official Results: Yes
Batch ID: 07-7568-4302 Test Type: Development-Survival Analyst: Jacob Munson-Decker
Start Date: 05 Nov-15 08:50 Protocol: EPA/600/R-95/136 (1995) Diluent: Laboratery Seawater
Ending Date: 09 Nov-15 08:45 Species:  Strongylocentrotus purpuratus Brine: Not Applicable
Duration: 96h Source: Field Collected Age:
Sample ID: 11-1577-5855 Code: 4281636F Client: SPAWAR
Sample Date: 05 Nov-15 08:50 Material: Copper sulfate Project: Pulsed Exposure
Receive Date: Source: Pulsed Exposure
Sample Age: NA Station: 6 Hour
Data Transform Zeta Alt Hyp  Trials Seed PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA C>T NA NA 6.96% 36 81 54
Dunnett Multiple Comparison Test
Control vs C-ug/L Test Stat Critical MSD DF P-Value P-Type Decision{c:5%)
Lab Control 15 1.586 2.356 0126 6 0.1797 CDF Non-Significant Effect
36 1.163 2.356 0126 6 0.3177 CDF Non-Significant Effect
81* 2.907 2.356 0126 6 0.0177 CDF Significant Effect
179* 3.58 2.356 0.126 6 0.0047 CDF Significant Effect
Auxiliary Tests
Attribute Test Test Stat Critical P-Value Decision{a:5%)
Extreme Value Grubbs Extreme Value 2.07 2.708 0.5866 No Outliers Detected
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision{u:5%)
Between 0.09249733 0.02312433 4 4.038 0.0204 Significant Effect
Error 0.08580393 0.005726929 15
Total 0.1784013 19
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision{a:1%)
Variances Bartlett Equality of Variance 2.597 13.28 0.6274 Equal Variances
Distribution Shapiro-Wilk W Normality 0.9679 0.866 0.7103 Normal Distribution
Proportion Normal Summary
C-ugiL Control Type Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
0 Lab Control 4 0.9375 0.8774 0.9976 0.93 0.9 0.99 001887  4.03% 0.0%
15 4 0.8975 0.8599 0.9351 0.89 0.88 0.93 0.01181  2.63% 4.27%
36 4 091 0.865 0.955 0.9 0.89 0.95 001414  311% 2.93%
81 4 0.8475 0.737 0.958 0.865 0.75 0.91 0.03473 8.2% 9.6%
179 4 0.8225 0.7294 0.9156 0.82 0.76 0.89 002926 7.12% 12.27%
367 4 o] 0 0 0 o] 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 4 1.331 1.178 1.485 1.303 1.249 1.471 0.04811  7.23% 0.0%
15 4 1.247 1.182 1.311 1.233 1.217 1.303 0.02028  3.25% 6.38%
36 4 1.269 1.185 1.354 1.249 1.233 1.345 0.02655 4.18% 4.67%
81 4 1176 1.027 1.325 1.195 1.047 1.266 0.04691 7.98% 11.68%
179 4 1.14 1.015 1.264 1.134 1.059 1.233 0.03908 6.86% 14.38%
367 4 0.06472 0.05166 0.07777 0.0622 0.05816  0.07632 0.004103 12.68% 95.14%
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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CETIS Analytical Report

Report Date:
Test Code:

02 Jun-16 16:07 (p 2 of 2)
43447F24 | 11-2856-2468

Echinoid Embryo-Larval Development Test

SPAWAR Systems Center

Proportion Nermal

R ol

™

Contered
Com. Angle

Analysis ID:  14-9395-5559 Endpoint: Proportion Normal CETIS Version: CETISv1.8.7
Analyzed: 03 Feb-15 13:55 Analysis: Parametric-Control vs Treatments Official Results: Yes
Proportion Normal Detail
C-pg/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Lab Control 0.93 0.99 0.9 0.93
15 0.88 09 0.93 0.88
36 0.91 0.89 0.95 0.89
81 0.85 0.75 0.91 0.88
179 0.79 0.85 0.76 0.89
367 0 o] 0 0
Angular {Corrected) Transformed Detail
C-pg/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Lab Control 1.303 1.471 1.249 1.303
15 1.217 1.248 1.303 1.217
36 1.266 1.233 1.345 1.233
81 1.173 1.047 1.266 1.217
179 1.095 1173 1.059 1.233
367 0.07632 0.06459  0.0598 0.05816
Proportion Normal Binomials
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Lab Control 93100 9981100 90100 93A100
15 88100 90100 93100 88/100
36 91100 89/100 951100 89/100
81 85/100 75100 914100 88/100
179 79M00 85100 761100 891100
367 0/43 0/60 0/70 0/74
Graphics
N~ . .

N\

#

cua/L Rankits

000-010-187-1

CETIS™ v1.8.7.16
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Analyst: QA:




CETIS Analytical Report

Report Date:
Test Code:

02 Jun-16 16:07 (p 1 of 2)
43447F24 | 11-2856-2468

Echinoid Embryo-Larval Development Test

SPAWAR Systems Center

Analysis ID:  20-9663-9070 Endpoint: Proportion Normal CETIS Version: CETISv1.8.7

Analyzed: 03 Feb-15 13:55 Analysis: Trimmed Spearman-Kérber Official Results: Yes

Batch ID: 07-7568-4302 Test Type: Development-Survival Analyst: Jacob Munson-Decker

Start Date: 05 Nov-15 08:50 Protocol: EPA/600/R-95/136 (1985) Diluent: Laboratory Seawater

Ending Date: 09 Nov-15 08:45 Species:  Strongylocentrotus purpuratus Brine: Not Applicable

Duration: 96h Source: Field Collected Age:

Sample ID: 11-1577-5855 Code: 4281636F Client: SPAWAR

Sample Date: 05 Nov-15 08:50 Material: Copper sulfate Project: Pulsed Exposure

Receive Date: Source: Pulsed Exposure

Sample Age: NA Station: 6 Hour

Trimmed Spearman-Kéarber Estimates

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

Control Threshold 0.0625 3.60% 2.35 0.008201 223.8 215.5 232.4

Residual Analysis

Attribute Method Test Stat Critical P-Value Decision(o:5%)

Extreme Value Grubbs Extreme Value 2.275 2.802 0.3938 No Outliers Detected

Proportion Normal Summary Calculated Variate(A/B)

C-giL Control Type Count Mean Min Max Std Err Std Dev  CV% %Effect A B
0 Lab Control 4 0.9375 09 0.99 0.01887 0.03775 4.03% 0.0% 375 400
15 4 0.8975 0.88 0.93 0.01181 0.02363 2.63% 4.27% 359 400
36 4 0.91 0.89 0.95 0.01414 002828 3.11% 2.93% 364 400
81 4 0.8475 0.75 0.91 0.03473 0.06946 8.2% 9.6% 339 400
179 4 0.8225 0.76 0.89 0.02926 005852 7.12% 1227% 329 400
367 4 0 0 0 0 0 100.0% O 247
Proportion Normal Detail

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4

0 Lab Control 0.93 0.99 0.9 0.93

15 0.88 0.9 0.93 0.88

36 0.91 0.89 0.95 0.89

81 0.85 0.75 0.91 0.88

179 0.79 0.85 0.76 0.89

367 0 0 0 0

Proportion Normal Binomials

C-ug/L Control Type  Rep 1 Rep 2 Rep 3 Rep 4

0 Lab Control 93/100 99/100 90/100 937100

15 88/100 90/100 93/100 88/100

36 911100 89/100 95/100 89/100

81 85/100 75/100 91/100 88/100

179 79/100 85/100 76/100 89/100

367 0/43 0/60 0/70 0774
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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CETIS Analytical Report Report Date: 02 Jun-16 16:07 (p 2 of 2)
Test Code: 43447F24 | 11-2856-2468

SPAWAR Systems Center

Echinoid Embryo-Larval Development Test

Analysis ID:  20-9663-9070 Endpoint: Proportion Normal CETIS Version: CETISv1.8.7
Analyzed: 03 Feb-15 13:55 Analysis: Trimmed Spearman-Kérber Official Results: Yes

Graphics

Proportion Normal

CETIS™ v1.8.7.16 Analyst: QA:

000-010-187-1
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CETIS Summary Report Report Date: 02 Jun-16 16:06 (p 1 of 1)

Test Code: 3DBC6013 | 10-3575-5539

Echinoid Embryo-Larval Development Test SPAWAR Systems Center
Batch ID: 07-7568-4302 Test Type: Development-Survival Analyst: Jacob Munson-Decker

Start Date: 05 Nov-15 08:50 Protocol: EPA/800/R-95/136 (1995) Diluent: Laboratory Seawater

Ending Date: 09 Nov-15 08:45 Species:  Strongylocentrotus purpuratus Brine: Not Applicable

Duration: 96h Source: Field Collected Age:

Sample ID: 07-9168-0289 Code: 2F301521 Client: SPAWAR

Sample Date: 05 Nov-15 08:50 Material: Copper sulfate Project: Pulsed Exposure

Receive Date: Source: Pulsed Exposure

Sample Age: NA Station: 12 Hour

Comparison Summary

AnalysisID  Endpoint NOEL LOEL TOEL PMSD TU Method

08-0336-4843 Proportion Normal 81 179 1204 4.65% Dunnett Multiple Comparison Test

Point Estimate Summary

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

17-5820-2474 Proportion Normal EC50 114.3 106.4 122 Linear Regression (MLE)

Proportion Normal Summary

Cg/L Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev  CV% Y% Effect
0 Lab Control 4 0.9375 0.8774 0.9976 0.9 0.99 0.01887 0.03775 4.03% 0.0%
15 4 0.935 0.8971 0.9729 0.91 0.96 0.0119 0.0238 2.55% 0.27%
36 4 0.935 0.9145 0.9555 0.92 0.95 0.006455 0.01291 1.38% 0.27%
81 4 0.9125 0.8853 0.9397 0.89 0.93 0.008539 0.01708 1.87% 2.67%
179 4 0.005 0 0.02091 O 0.02 0.005 0.01 200.0%  99.47%
367 4 o] 0 0 0 o] 0 0 100.0%
Proportion Normal Detail

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4

0 Lab Control 0.93 0.99 0.9 0.93

15 0.95 0.96 0.91 0.92

36 0.93 0.95 0.94 0.92

81 0.93 0.92 0.91 0.89

179 0 0.02 0 0

367 0 0 0 0

Proportion Normal Binomials

C-pg/L Control Type Rep 1 Rep 2 Rep 3 Rep 4

0 Lab Control 93100 99100 90100 93100

15 95100 96/100 91100 921100

36 93100 951100 94100 921100

81 93100 921100 91100 89/100

179 0/100 2100 0/100 0/100

367 0/100 0100 0/100 0/100
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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CETIS Analytical Report Report Date: 02 Jun-16 16:06 (p 1 of 2)

Test Code: 3DBC6013 | 10-3575-5539
Echinoid Embryo-Larval Development Test SPAWAR Systems Center
Analysis ID:  08-0336-4843 Endpoint: Proportion Normal CETIS Version: CETISv1.8.7
Analyzed: 03 Feb-15 13:56 Analysis: Parametric-Control vs Treatments Official Results: Yes
Batch ID: 07-7568-4302 Test Type: Development-Survival Analyst: Jacob Munson-Decker
Start Date: 05 Nov-15 08:50 Protocol: EPA/600/R-95/136 (1995) Diluent: Laboratery Seawater
Ending Date: 09 Nov-15 08:45 Species:  Strongylocentrotus purpuratus Brine: Not Applicable
Duration: 96h Source: Field Collected Age:
Sample ID: 07-9168-0289 Code: 2F301521 Client: SPAWAR
Sample Date: 05 Nov-15 08:50 Material: Copper sulfate Project: Pulsed Exposure
Receive Date: Source: Pulsed Exposure
Sample Age: NA Station: 12 Hour
Data Transform Zeta Alt Hyp  Trials Seed PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA C>T NA NA 4.65% 81 178 120.4
Dunnett Multiple Comparison Test
Control vs C-ug/L Test Stat Critical MSD DF P-Value P-Type Decision{c:5%)
Lab Control 15 0.3882 2.356 0.092 6 0.6529 CDF Non-Significant Effect
36 0.4468 2.356 0.092 6 0.6277 CDF Non-Significant Effect
81 1.53 2.356 0.092 6 0.19852 CDF Non-Significant Effect
179* 321 2.356 0.092 6 <0.0001 CDF Significant Effect
Auxiliary Tests
Attribute Test Test Stat Critical P-Value Decision{a:5%)
Extreme Value Grubbs Extreme Value 2.826 2.708 0.0275 Outlier Detected
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision{u:5%)
Between 4.890816 1.222704 4 397.9 <0.0001  Significant Effect
Error 0.04609851 0.003073234 15
Total 4.936914 19
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision{a:1%)
Variances Bartlett Equality of Variance 5.925 13.28 0.2048 Equal Variances
Distribution Shapiro-Wilk W Normality 0.9148 0.866 0.0788 Normal Distribution
Proportion Normal Summary
C-ugiL Control Type Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
0 Lab Control 4 0.9375 0.8774 0.9976 0.93 0.9 0.99 001887  4.03% 0.0%
15 4 0.835 0.8971 0.9729 0.835 0.91 0.96 0.0118 2.55% 0.27%
36 4 0.935 0.9145 0.9555 0.935 0.92 0.95 0.006455 1.38% 0.27%
81 4 0.9125 0.8853 0.9397 0.915 0.89 0.93 0.008538 1.87% 2.67%
179 4 0.005 0 0.02091 O (4] 0.02 0.005 200.0% 99.47%
367 4 o] 0 0 0 o] 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 4 1.331 1.178 1.485 1.303 1.249 1.471 0.04811  7.23% 0.0%
15 4 1.316 1.238 1.394 1.3156 1.266 1.369 0.02454  3.73% 1.14%
36 4 1.314 1.272 1.356 1.313 1.284 1.345 0.01318 2.01% 1.32%
81 4 1.271 1.224 1.319 1.275 1.233 1.303 0.01495  2.35% 4.5%
179 4 0.07299 -0.00011 0.1461 0.05002 0.05002 0.1419 0.02297 62.94% 94.52%
367 4 0.05002 0.05001 0.05003 0.05002 0.05002 0.05002 0 0.0% 96.24%
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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CETIS Analytical Report

02 Jun-16 16:06 (p 2 of 2)
3DBCE013 | 10-3575-5639

Report Date:
Test Code:

Echinoid Embryo-Larval Development Test

SPAWAR Systems Center

Analysis ID:  08-0336-4843 Endpoint: Proportion Normal CETIS Version: CETISv1.8.7
Analyzed: 03 Feb-15 13:56 Analysis: Parametric-Control vs Treatments Official Results: Yes
Proportion Normal Detail

C-pg/L Control Type Rep 1 Rep 2 Rep 3 Rep 4

0 Lab Control 0.93 0.99 0.9 0.93

15 0.95 0.96 0.91 0.92

36 0.93 0.95 0.94 0.92

81 0.93 0.92 0.91 0.89
179 0 0.02 0 0

367 0 o] 0 0
Angular {Corrected) Transformed Detail

C-pg/L Control Type Rep 1 Rep 2 Rep 3 Rep 4

0 Lab Control 1.303 1.471 1.249 1.303
15 1.345 1.368 1.266 1.284
36 1.303 1.345 1.323 1.284
81 1.303 1.284 1.266 1.233
179 0.05002 0.1419 0.05002  0.05002
367 0.05002 0.05002 0.05002 0.05002
Proportion Normal Binomials

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4

0 Lab Control 93100 9981100 90100 93A100
15 95100 96/100 91100 92/100
36 93100 951100 94100 921100
81 93/100 92/100 914100 89/100
179 0/100 2100 0/100 0/100
367 0/100 0100 0/100 0/100
Graphics

0 [

Proportion Nermal

Rt T

Contered
Com. Angle

Cng/L

Ranldts

000-010-187-1

CETIS™ v1.8.7.16 Analyst: QA:
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CETIS Analytical Report Report Date: 02 Jun-16 16:06 (p 1 of 2)

Test Code: 3DBC6013 | 10-3575-5539

Echinoid Embryo-Larval Development Test SPAWAR Systems Center
Analysis ID:  17-5820-2474 Endpoint: Proportion Normal CETIS Version: CETISv1.8.7

Analyzed: 03 Feb-15 13:56 Analysis:  Linear Regression (MLE) Official Results: Yes

Batch ID: 07-7568-4302 Test Type: Development-Survival Analyst: Jacob Munson-Decker

Start Date: 05 Nov-15 08:50 Protocol: EPA/600/R-95/136 (1985) Diluent: Laboratory Seawater

Ending Date: 09 Nov-15 08:45 Species:  Strongylocentrotus purpuratus Brine: Not Applicable

Duration: 96h Source: Field Collected Age:

Sample |D: 07-9168-0289 Code: 2F301521 Client: SPAWAR

Sample Date: 05 Nov-15 08:50 Material: Copper sulfate Project: Pulsed Exposure

Receive Date: Source: Pulsed Exposure

Sample Age: NA Station: 12 Hour

Linear Regression Options

Model Function Threshold Option Threshold Optimized Pooled Het Corr  Weighted

Log-Normal [NED=A+B* og(X)] Control Threshold 0.0625 Yes No No Yes

Regression Summary

Iters LL AlCc BIC Mu Sigma Adj R2 F Stat Critical P-Value Decision(o:5%)

10 -417.2 841.6 844 2.058 0.07629  0.9899 -0.03479 3.16 Lack of Fit Not Tested
Point Estimates

Level pg/L 95% LCL 95% UCL

EC50 1143 106.4 122

Regression Parameters

Parameter Estimate Std Error 95% LCL 95% UCL t Stat P-Value Decision(a:5%)

Threshold 0.06417 0.007074 0.0503 0.07803  9.071 <0.0001  Significant Parameter

Slope 13.11 1.097 10.96 15.26 11.95 <0.0001 Significant Parameter

Intercept -26.98 2.299 -31.48 -22.47 -11.73 <0.0001 Significant Parameter

ANOVA Table

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

Model 1935.078 1935.078 1 2265 <0.0001  Significant

Lack of Fit -0.10462 -0.03487 3 -0.03479

Pure Error 18.04195 1.002331 18

Residual 17.93733 0.854159 21

Residual Analysis

Attribute Method Test Stat Critical P-Value Decision(o:5%)

Goodness-of-Fit Pearson Chi-Sq GOF 17.94 32.67 0.6530 Non-Significant Heterogenity

Likelihood Ratio GOF 19.73 32.67 0.5386 Non-Significant Heterogenity

Extreme Value Grubbs Extreme Value 2.503 2.802 0.1753 No Outliers Detected

Variances Mod Levene Equality of Variance 0.7524 2.773 0.5952 Equal Variances

Distribution Shapiro-Wilk W Normality 0.9097 0.8169 0.0347 Non-normal Distribution

Anderson-Darling A2 Normality 0.8486 2.492 0.0289 Non-normal Distribution

Proportion Normal Summary Calculated Variate{A/B)

C-giL Control Type Count Mean Min Max Std Err Std Dev  CV% %Effect A B
0 Lab Control 4 0.9375 0.9 0.99 0.01887 0.03775 4.03% 0.0% 375 400
15 4 0.935 0.91 0.96 0.0119 0.0238 2.55% 0.27% 374 400
36 4 0.935 0.92 0.95 0.006455 0.01291 1.38% 0.27% 374 400
81 4 0.9125 0.89 0.93 0.008539 0.01708 1.87% 2.67% 365 400
179 4 0.005 0 0.02 0.005 0.01 200.0%  99.47% 2 400
367 4 o] 0 0 0 0 1000% 0 400
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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CETIS Analytical Repo

rt

Report Date:
Test Code:

02 Jun-16 16:06 (p 2 of 2)
3DBCE013 | 10-3575-5639

Echinoid Embryo-Larval Development Test

SPAWAR Systems Center

Analysis ID:  17-5820-2474 Endpoint: Proportion Normal CETIS Version: CETISv1.8.7
Analyzed: 03 Feb-15 13:56 Analysis:  Linear Regression (MLE) Official Results: Yes
Proportion Normal Detail
C-pg/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Lab Control 0.93 0.99 0.9 0.93
15 0.95 0.96 0.91 0.92
36 0.93 0.95 0.94 0.92
81 0.93 0.92 0.91 0.89
179 0 0.02 0 0
367 0 o] 0 0
Proportion Normal Binomials
C-pg/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Lab Control 93100 99100 90100 931100
15 95100 96/100 91100 921100
36 93100 95100 94100 92A100
81 93100 921100 91100 89/100
179 0/100 2100 0/100 0/100
367 0/100 0100 0/100 0/100
Graphics Log-Normal [NED=A+B*log(X)]
oy s
: ™ E_ = o®
ulné owe
LE é “F ® e
E L[]
o [ s °
asn E e L - L I 15 1 L L L L L 1
Cpg/L Rankits
2 ° d °
% wle :3 w [ ®
F E
I .fes ° Ir ®e
: . i .
o 5 an -
L] o
e e . ° b .-
wle Wb -
15 L 1 L L L L L | s L L L L L 1 L L L)
Cug/L Proportion Normal
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:

A-16




Embryo Larval Bioassay 96-Hour Development
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Embryo Larval Bioassay
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Embryo Larval Bioassay 96-Hour Development
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Embryo Larval Bioassay 48-Hour Development
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SPAWAR Pulsed Exposure Definitive Study
Echinoderm Development Tests
‘Test Initiation Date: 10/28/2045" {1/ S/20!1 S
3 A-hour exposure '

Copper Concentration {pg/L} ' Rand#
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SPAWAR Pulsed Exposure Definitive Study
Echinoderm Development Tests
Test Initiation Date: 16/28/2646- AWt {1/ g/ zols
6-hour exposure

" Copper Concentration (pg/L) Randy#

' M’H* 69
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SPAWAR Pulsed Exposure Definitive Study
Echinoderm Development Test g
‘Test Initiation Date: 4137‘28!201-3‘ !J/:’I‘NZ/Z s

12-hour exposure

Copper Concentration (ug/L) Rand#

. ﬁ§k4£’ 81
456~ SUO 80

31.3 82

62.5 . o4

125

250 89

QC Check: [ﬁ&

SPAWAR Systems Center Pacific Bioassay Lab, 53475 Strothe Rd, Bldg 111 Rm 116, San Diego, CA 92152

A-23




SPAWAR Pulsed Exposure Definitive Study
Echinoderm Development Test
Test Initiation Date: wrzmm’gef \/s/2olS

Copper Reference Toxicant

Copper Concentration (pgilL}) Rand#
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: '/-I-fmbryo-Larval Development Test — SPAWNING CHECKLIST & CALCULATIONS

Batch ID: //QEJQQQ ] Spawn/Test Date: / [,ﬁz ’@I,S

Analyst: _L{ 4 Test Species: & Qusguratiss

Task Time .
Spawning Inducement Initiated (210 X=1]

Spawning Begins Qb

Females/Males Isolated in Incubator 3¢ 24

Fertilization Initiated Oler15

Fertilzation Terminated/eggs rinsed : Y-

Embryo Counts ) OV

Embryo addition to vials ) NCOFD 534S

Embryo Counts:

Embryo Stock #1: 39 42 4o Mean=975/ 20  uL* 1000 ul/mL= Q.lin cells/mL
\‘B Embtryo Stocki;f: A, 105, 1077 Mean= G5 /26 ul* 1000 ul/mL=T50 cells/mL

Embryo Stock #3:- 35 34 , 3> Mean= 33 HD  ul*1000ul/mL= DO cells/mL

Adjust selected embryo stock to 2000 embryos/ml. Confirm density:

\Qg Selected Stock: S}, 58 ‘5‘;\ Mean= S8 /20 uL*1000ul/mL= &N cells/mt

Add 100 pl of 2000 embryo/ml stock to obtain 20 embryos/ml in test vials.

( _ -
Notes: ) -
€49 sloc ]gsﬁl E% \sal %m,_!‘ 2. - Chme 'm(gaulm: Sha .a@x'z /::A)M.
S?ermifbcbc\:. beriin boslk 6°°A' ‘
/ ol3p - 1o /.
2- oY g ,
4. Go% + (2 plr3 -~ tovs?
Sl JB szt - 007 Sason @ 2 col] Sae @ inrachon
A ool c,DQ =p\ocke(] S kz
(

SPAWAR Systems Center Pacific Bioassay Lakh, 53475 Strothe Rd, Bldg 111 Rm 116, San Diego, CA 92152
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A.2. COPPER EXPOSURES - MYSID SHRIMP:

CETIS Summary Report Report Date: 02 Jun-16 16:04 (p 1 of 1)
Test Code: 16F09ES | 00-2405-4246

Americamysis 96-h Acute Survival Test SPAWAR Systems Center
Batch ID: 00-4319-0877 Test Type: Survival (96h) Analyst: Jacob Munson-Decker

Start Date: 28 Oct-15 09:45 Protocol: EPA/821/R-02-012 (2002) Diluent: Laboratory Seawater

Ending Date: 01 Nov-15 08:30 Species:  Americamysis bahia Brine: Not Applicable

Duration: 95h Source: Aquatic Research Organisms, NH Age: 5

Sample |D: 12-1527-4183 Code: 486F9CD1 Client: SPAWAR

Sample Date: 28 Oct-15 Material: Copper sulfate Project: Pulsed Exposure

Receive Date: Source: Pulsed Exposure

Sample Age: 10h Station: 3 Hour

Comparison Summary
AnalysisID  Endpoint NOEL LOEL TOEL PMSD TU Method

17-9286-0157 96h Survival Rate 693 1390 981.5 50.0% Dunnett Multiple Comparison Test

Point Estimate Summary

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

05-2018-4188 96h Survival Rate LC50 1475 967.6 2248 Trimmed Spearman-Karber

96h Survival Rate Summary

C-ug/L Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev  CV% % Effect
0 Lab Control 4 0.9 0.7163 1 0.8 1 0.05774  0.1155 12.83%  0.0%
177.5 4 0.65 0.3453 0.9547 0.4 0.8 0.09574  0.1915 29.46%  27.78%
355.1 4 0.75 0.4453 1 0.6 1 0.09574  0.1915 25.53%  16.67%
693 4 0.75 0.3496 1 0.4 1 0.1258 0.2517 33.55% 16.67%
1390 4 0.45 0 1 0 0.8 0.2062 0.4123 91.62%  50.0%
2970 4 0.25 0 0.7274 0 06 0.15 0.3 120.0%  72.22%

96h Survival Rate Detail

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Lab Control 0.8 1 1 0.8
177.5 0.4 08 0.6 0.8
355.1 0.6 1 0.6 0.8
693 0.8 0.4 1 0.8
1390 0.8 0 0.2 0.8
2970 0 0 0.4 06

96h Survival Rate Binomials

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4

0 Lab Control 4/5 5/5 5/5 4/5

177.5 2/5 4/5 3/5 4/5

355.1 3/5 5/5 3/5 415

693 415 2/5 5/5 415

1390 415 0/5 1/5 415

2970 0/5 0/5 2/5 35
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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CETIS Analytical Report

Report Date:
Test Code:

02 Jun-16 16:04 (p 1 of 2)
16FO9ES | 00-2405-4246

Americamysis 96-h Acute Survival Test

SPAWAR Systems Center

Analysis ID:  17-9286-0157 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 05 May-16 11:48 Analysis: Parametric-Control vs Treatments Official Results: Yes
Batch ID: 00-4319-0877 Test Type: Survival (96h) Analyst: Jacob Munson-Decker
Start Date: 28 Oct-15 09:45 Protocol: EPA/821/R-02-012 (2002) Diluent: Laboratory Seawater
Ending Date: 01 Nov-15 08:30 Species: Americamysis bahia Brine: Not Applicable
Duration: 95h Source: Aquatic Research Organisms, NH Age: 5
Sample 1D: 12-1527-4193 Code: 486F9CD1 Client: SPAWAR
Sample Date: 28 Oct-15 Material: Copper sulfate Project: Pulsed Exposure
Receive Date: Source: Pulsed Exposure
Sample Age: 10h Station: 3 Hour
Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA C>T NA NA 50.0% 693 1390 981.5
Dunnett Multiple Comparison Test
Control vs C-ugiL Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)
Lab Control 177.5 1.374 2.407 0.491 6 02708 CDF Non-Significant Effect
355.1 0.6346 2.407 0.491 6 0.4964 CDF Non-Significant Effect
693 0.8104 2.407 0.491 6 05075 CDF Non-Significant Effect
1390* 2.455 2.407 0.491 6 0.0456 CDF Significant Effect
2970* 3.537 2.407 0.491 6 0.0050 CDF Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision{o:5%)
Between 1.369727 0.2739454 5 3.299 0.0274 Significant Effect
Error 1.494823 0.08304574 18
Total 2.86455 23
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Bartlett Equality of Variance 4.34 15.09 05016 Equal Variances
Distribution Shapiro-Wilk W Normality 0.9573 0.884 0.3861 Normal Distribution
96h Survival Rate Summary
C-ug/L Control Type Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
0 Lab Control 4 09 0.7163 1 0.9 0.8 1 0.05774 12.83% 0.0%
177.5 4 0.65 0.3453 0.9547 0.7 0.4 0.8 0.09574 29.46% 27.78%
3551 4 0.75 0.4453 1 0.7 0.6 1 0.09574 25.53% 16.67%
693 4 0.75 0.3496 1 0.8 0.4 1 0.1258 33.55% 16.67%
1390 4 0.45 0 1 05 0 0.8 0.2062 91.62%  50.0%
2970 4 025 0 0.7274 0.2 0 0.6 015 120.0% 72.22%
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 4 1.226 1.007 1.445 1.226 1.107 1.345 0.06874 11.21% 0.0%
177.5 4 0.9463 0.623 1.27 0.9966 0.6847 1.107 0.1016 21.47% 22.83%
355.1 4 1.056 0.7075 1.405 0.9966 0.8861 1.345 0.1096 20.75% 13.87%
693 4 1.061 0.6237 1.498 1.107 0.6847 1.345 0.1374 25.91% 13.47%
1390 4 0.7259 0.008422 1.443 0.7854 0.2255 1.107 0.2254 62.12% 40.8%
2970 4 0.5055 -0.02528 1.036 0.4551 0.2255 0.8861 0.1668 65.99% 58.78%
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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CETIS Analytical Report Report Date: 02 Jun-16 16:04 (p 2 of 2)

Test Code: 16F09ES6 | 00-2405-4246
Americamysis 96-h Acute Survival Test SPAWAR Systems Center
Analysis ID:  17-9286-0157 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 05 May-16 11:48 Analysis: Parametric-Control vs Treatments Official Results: Yes

96h Survival Rate Detail

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Lab Control 0.8 1 1 0.8
177.5 0.4 0.8 0.6 0.8
355.1 0.6 1 0.6 0.8
693 0.8 0.4 1 0.8
1390 0.8 0 0.2 0.8
2970 0 0 0.4 0.6

Angular (Corrected) Transformed Detail

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Lab Control 1.107 1.345 1.345 1.107
177.5 0.6847 1.107 0.8861 1.107
355.1 0.8861 1.345 0.8861 1.107
693 1.107 0.6847 1.345 1.107
1390 1.107 0.2255 0.4636 1.107
2970 0.2255 0.2255 0.6847 0.8861

96h Survival Rate Binomials

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Lab Control 4/5 5/5 5/5 4/5
177.5 2/5 4/5 3/5 4/5
355.1 3/5 5/5 3/5 4/5
693 4/5 2/5 5/5 4/5
1390 4/5 0/5 1/5 4/5
2970 0/5 0/5 2/5 3/5
Graphics

Repa il
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000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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CETIS Analytical Report

Report Date:
Test Code:

02 Jun-16 16:04 (p 1 of 2)
16FO9ES | 00-2405-4246

Americamysis 96-h Acute Survival Test

SPAWAR Systems Center

Analysis ID:  05-2018-4188 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7

Analyzed: 05 May-16 11:48 Analysis:  Trimmed Spearman-Karber Official Results: Yes

Batch ID: 00-4319-0877 Test Type: Survival (96h) Analyst: Jacob Munson-Decker

Start Date: 28 Oct-15 09:45 Protocol: EPA/821/R-02-012 (2002) Diluent: Laboratory Seawater

Ending Date: 01 Now-15 08:30 Species:  Americamysis bahia Brine: Not Applicable

Duration: 95h Source: Aquatic Research Organisms, NH Age: 5

Sample |D: 12-1527-4193 Code: 486F9CD1 Client: SPAWAR

Sample Date: 28 Oct-15 Material: Copper sulfate Project: Pulsed Exposure

Receive Date: Source: Pulsed Exposure

Sample Age: 10h Station: 3 Hour

Trimmed Spearman-Karber Estimates

Threshold Option Threshold Trim Mu Sigma LC50 95% LCL 95% UCL

Control Threshold 0.1 27.78%  3.169 0.09154 1475 967.6 2248

96h Survival Rate Summary Calculated Variate(A/B)

C-ug/L Control Type Count Mean Min Max Std Err Std Dev  CV% %Effect A B
0 Lab Control 4 09 0.8 1 0.05774 0.1155 12.83% 0.0% 18 20
177.5 4 0.65 0.4 0.8 0.09574 0.1815 29.46%  27.78% 13 20
3551 4 0.75 0.6 1 0.09574 0.1915 2553% 1667% 15 20
693 4 0.75 0.4 1 0.1258 0.2517 33.55% 1667% 15 20
1390 4 0.45 0 0.8 0.2062 0.4123 91.62%  50.0% 9 20
2970 4 025 0 0.6 0.15 0.3 1200% 72.22% 5 20
96h Survival Rate Detail

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4

0 Lab Control 0.8 1 1 0.8

177.5 0.4 08 0.6 0.8

3551 0.6 1 0.6 0.8

693 0.8 0.4 1 0.8

1380 0.8 0 0.2 0.8

2970 0 0 0.4 0.6

96h Survival Rate Binomials

C-ug/L Control Type  Rep 1 Rep 2 Rep 3 Rep 4

0 Lab Control 4/5 5/5 5/5 4/5

177.5 2/5 4/5 3/5 4/5

3551 3/5 5/5 3/5 415

693 415 2/5 5/5 415

1390 4/5 0/5 1/5 415

2970 0/5 0/5 2/5 35
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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CETIS Ana|ytica| Report Report Date: 02 Jun-16 16:04 (p 2 of 2)
Test Code: 16FO9E6 | 00-2405-4246
Americamysis 96-h Acute Survival Test SPAWAR Systems Center
Analysis ID:  05-2018-4188 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 05 May-16 11:48 Analysis:  Trimmed Spearman-Karber Official Results: Yes
Graphics

96h Survival Rate

000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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CETIS Summary Report

Report Date: 02 Jun-16 16:04 (p 1 of 1)

Test Code: 33BE39A1 | 08-6810-4609

Americamysis 96-h Acute Survival Test SPAWAR Systems Center
Batch ID: 00-4319-0877 Test Type: Survival (96h) Analyst: Jacob Munson-Decker

Start Date: 28 Oct-15 09:45 Protocol: EPA/821/R-02-012 (2002) Diluent: Laboratory Seawater

Ending Date: 01 Nov-15 08:30 Species:  Americamysis bahia Brine: Not Applicable

Duration: 85h Source: Aquatic Research Organisms, NH Age: 5

Sample |D: 01-3892-7066 Code: 847DBDA Client: SPAWAR

Sample Date: 28 Oct-15 09:35 Material: Copper sulfate Project: Pulsed Exposure

Receive Date: Source: Pulsed Exposure

Sample Age: 10m Station: 6 Hour

Comparison Summary

AnalysisID  Endpoint NOEL LOEL TOEL PMSD TU Method

17-1319-0763 96h Survival Rate 3551 693 496.1 31.4% Dunnett Multiple Comparisen Test

Point Estimate Summary

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

04-7838-3697 96h Survival Rate LC50 795.2 437.5 1202 Linear Regression (MLE)

96h Survival Rate Summary

C-ug/L Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev  CV% % Effect
0 Lab Control 4 09 0.7163 1 0.8 1 0.05774  0.1155 12.83%  0.0%
177.5 4 0.85 0.6909 1 0.8 1 0.05 0.1 11.76%  5.56%
3551 4 0.65 0.2496 1 0.4 1 0.1258 0.2517 38.72%  27.78%
693 4 0.55 0.1496 0.9504 0.2 0.8 0.1258 0.2517 45.76%  38.89%
1390 4 0.25 0.00088  0.4091 0.2 0.4 0.05 0.1 40.0% 72.22%
2970 4 0.1 0 0.2837 0 0.2 0.05774 01155 1155%  88.89%
96h Survival Rate Detail

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4

0 Lab Control 0.8 1 1 0.8

177.5 0.8 1 0.8 0.8

3551 0.6 04 0.6 1

693 0.6 08 0.6 0.2

1390 02 02 0.4 0.2

2970 0 0 0.2 0.2

96h Survival Rate Binomials

C-g/L Control Type Rep 1 Rep 2 Rep 3 Rep 4

0 Lab Control 415 5/5 5/5 415

177.5 415 5/5 4/5 415

3551 3/5 2/5 3/5 5/5

693 35 4/5 35 1/5

1390 1/5 1/5 2/5 1/5

2970 0/5 0/5 1/5 1/5
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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CETIS Analytical Report

Report Date:
Test Code:

02 Jun-16 16:03 (p 1 of 2)
33BE39A1 | 08-6810-4609

Americamysis 96-h Acute Survival Test

SPAWAR Systems Center

Analysis ID:  17-1318-0763 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 05 May-16 11:49 Analysis: Parametric-Control vs Treatments Official Results: Yes
Batch ID: 00-4319-0877 Test Type: Survival (96h) Analyst: Jacob Munson-Decker
Start Date: 28 Oct-15 09:45 Protocol: EPA/821/R-02-012 (2002) Diluent: Laboratory Seawater
Ending Date: 01 Nov-15 08:30 Species: Americamysis bahia Brine: Not Applicable
Duration: 95h Source: Aquatic Research Organisms, NH Age: 5
Sample |1D: 01-3892-7066 Code: 847DBDA Client: SPAWAR
Sample Date: 28 Oct-15 09:35 Material: Copper sulfate Project: Pulsed Exposure
Receive Date: Source: Pulsed Exposure
Sample Age:  10m Station: 6 Hour
Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA C>T NA NA 31.4% 355.1 693 496.1
Dunnett Multiple Comparison Test
Control vs C-ugiL Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)
Lab Control 177.5 0.4449 2.407 0322 6 06712 CDF Non-Significant Effect
355.1 2.06 2.407 0.322 6 0.0940 CDF Non-Significant Effect
693* 2918 2.407 0.322 6 0.0182 CDF Significant Effect
1390* 5286 2.407 0.322 6 0.0001 CDF Significant Effect
2970* 6.589 2.407 0.322 6 <0.0001 CDF Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision{o:5%)
Between 2.466622 0.4933245 5 13.78 <0.0001  Significant Effect
Error 0.6445779 0.03580988 18
Total 31112 23
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Bartlett Equality of Variance 4.764 15.09 0.4453 Equal Variances
Distribution Shapiro-Wilk W Normality 0.9509 0.884 0.2832 Normal Distribution
96h Survival Rate Summary
C-ug/L Control Type Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
0 Lab Control 4 09 0.7163 1 0.9 0.8 1 0.05774 12.83% 0.0%
177.5 4 0.85 0.6909 1 0.8 0.8 1 0.05 11.76%  5.56%
3551 4 0.65 0.2496 1 0.6 0.4 1 0.1258 38.72% 27.78%
693 4 0.55 0.1496 0.9504 0.6 0.2 0.8 0.1258 45.76%  38.89%
1390 4 025 0.09088  0.4091 0.2 0.2 0.4 0.05 40.0% 72.22%
2970 4 0.1 0 0.2837 0.1 0 0.2 0.05774 115.5% 88.89%
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 4 1.226 1.007 1.445 1.226 1.107 1.345 0.06874 11.21% 0.0%
177.5 4 1.167 0.9772 1.356 1.107 1.107 1.345 0.05953 10.21% 4.86%
355.1 4 0.9505 0.5054 1.396 0.8861 0.6847 1.345 0.1399 29.43% 22.48%
693 4 0.8357 0.4076 1.264 0.8861 0.4636 1.107 0.1345 32.19% 31.84%
1390 4 05189 0.343 0.6948 0.4636 0.4636 0.6847 0.05527 21.3% 57 .68%
2970 4 0.3446 0.1258 0.5634 0.3446 0.2255 0.4636 0.06874  39.9% 71.9%
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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CETIS Analytical Report Report Date: 02 Jun-16 16:03 (p 2 of 2)

Test Code: 33BE39A1 | 08-6810-4609
Americamysis 96-h Acute Survival Test SPAWAR Systems Center
Analysis ID:  17-1318-0763 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 05 May-16 11:49 Analysis: Parametric-Control vs Treatments Official Results: Yes
96h Survival Rate Detail
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Lab Control 0.8 1 1 0.8
177.5 0.8 1 0.8 0.8
3551 0.6 0.4 0.6 1
693 0.6 08 0.6 0.2
1390 02 02 0.4 0.2
2970 0 0 0.2 0.2
Angular (Corrected) Transformed Detail
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Lab Control 1.107 1.345 1.345 1.107
177.5 1.107 1.345 1.107 1.107
3551 0.8861 0.6847 0.8861 1.345
693 0.8861 1.107 0.8861 0.4636
1390 0.4636 0.4636 0.6847 0.4636
2970 0.2255 0.2255 0.4636 0.4636
96h Survival Rate Binomials
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Lab Control 4/5 5/5 5/5 415
177.5 4/5 5/5 4/5 415
3551 3/5 2/5 35 55
693 3/5 4/5 35 1/5
1390 1/5 1/5 2/5 1/5
2970 0/5 0/5 1/5 1/5
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CETIS Analytical Report

Report Date: 02 Jun-1616:04 (p 1 of 2)
Test Code: 33BE39A1 | 08-6810-4609

Americamysis 96-h Acute Survival Test

SPAWAR Systems Center

Analysis ID:  04-7838-3697 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 05 May-16 11:49 Analysis: Linear Regression (MLE) Official Results: Yes

Batch ID: 00-4319-0877 Test Type: Survival (96h) Analyst: Jacob Munson-Decker
Start Date: 28 Oct-15 09:45 Protocol: EPA/821/R-02-012 (2002) Diluent: Laboratory Seawater
Ending Date: 01 Now-15 08:30 Species:  Americamysis bahia Brine: Not Applicable
Duration: 95h Source: Aquatic Research Organisms, NH Age: 5

Sample |D: 01-3892-7066 Code: 847DBDA Client: SPAWAR

Sample Date: 28 Oct-15 09:35 Material: Copper sulfate Project: Pulsed Exposure
Receive Date: Source: Pulsed Exposure

Sample Age: 10m Station: 6 Hour

Linear Regression Options

Model Function

Threshold Option Threshold Optimized Pooled Het Corr  Weighted

Log-Normal [NED=A+B*log(X)] Control Threshold 0.1 Yes No No Yes

Regression Summary

Iters LL AlCc BIC Mu Sigma Adj R2 F Stat Critical P-Value Decision{a:5%)

6 -59.69 126.6 128.9 29 0.4634 0.6797 0.3356 3.16 0.7998 Non-Significant Lack of Fit

Point Estimates

Level ug/L

95% LCL 95% UCL

LC50  795.2

437.5 1202

Regression Parameters

Parameter Estimate Std Error 95% LCL 95% UCL t Stat P-Value Decision(a:5%)
Threshold 0.09733 0.06288 -0.02592 0.2206 1.548 0.1366 Non-Significant Parameter
Slope 2158 0.5219 1.135 3.181 4.135 0.0005 Significant Parameter
Intercept -6.259 1.547 -9.291 -3.228 -4.047 0.0006 Significant Parameter
ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision{a:5%)
Model 36.8787 36.8787 1 50.81 <0.0001  Significant

Lack of Fit 0.807386 0.269129 3 0.3356 0.7998 Non-Significant

Pure Error 14.43512 0.801951 18

Residual 15.24251 0.725834 21

Residual Analysis

Attribute Method Test Stat Critical P-Value Decision(a:5%)

Goodness-of-Fit

Variances

Distribution

Pearson Chi-Sq GOF

15.24 32.67 0.8106 Non-Significant Heterogenity

Likelihood Ratio GOF 18.95 32.67 0.5881 Non-Significant Heterogenity
Bartlett Equality of Variance 2.92 11.07 0.7124 Equal Variances
Mod Levene Equality of Variance 0.6045 2.773 0.6974 Equal Variances

Shapiro-Wilk v Normality

0.9506 0.9169 0.2790 Normal Distribution

Anderson-Darling A2 Normality 0.6136 2.492 01114 Normal Distribution

96h Survival Rate Summary

Calculated Variate(A/B)

C-ug/L Control Type Count Mean Min Max Std Err Std Dev  CV% %Effect A B
0 Lab Control 4 0.9 0.8 1 0.05774 0.1155 12.83%  0.0% 18 20
177.5 4 0.85 0.8 1 0.05 0.1 11.76%  5.56% 17 20
355.1 4 0.65 0.4 1 0.1258 0.2517 38.72% 27.78% 13 20
693 4 0.55 0.2 0.8 0.1258 0.2517 4576%  38.89% 11 20
1390 4 0.25 0.2 0.4 0.05 0.1 40.0% 7222% 5 20
2970 4 0.1 0 0.2 0.05774 0.1155 115.5% 88.8%% 2 20
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Report Date:
Test Code:

02 Jun-16 16:04 (p 2 of 2)
33BE39A1 | 08-6810-4609

CETIS Analytical Report

Americamysis 96-h Acute Survival Test SPAWAR Systems Center

Analysis ID:  04-7838-3697
Analyzed: 05 May-16 11:49

Endpoint: 96h Survival Rate
Analysis: Linear Regression (MLE)

CETIS Version: CETISv1.8.7
Official Results: Yes

96h Survival Rate Detail

C-ug/L Rep 1 Rep 2 Rep 3 Rep 4
0 0.8 1 1 0.8
177.5 0.8 1 0.8 0.8
3551 0.6 04 0.6 1
693 0.6 08 0.6 0.2
1390 0.2 02 0.4 0.2
2970 0 0 0.2 0.2
96h Survival Rate Binomials
C-ug/L Rep 1 Rep 2 Rep 3 Rep 4
0 4/5 5/5 5/5 4/5
177.5 4/5 5/5 4/5 4/5
355.1 3/5 2/5 3/5 5/5
693 3/5 4/5 3/5 15
1390 1/5 1/5 2/5 15
2970 0/5 0/5 1/5 15
Graphics Log-Normal [NED=A+B*og(X)]
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CETIS Summary Report

Report Date: 02 Jun-16 16:03 (p 1 of 1)
Test Code: 7454A57A | 19-5170-4442

Americamysis 96-h Acute Survival Test

SPAWAR Systems Center

Batch ID: 00-4319-0877 Test Type: Survival (96h) Analyst: Jacob Munson-Decker

Start Date: 28 Oct-15 09:45 Protocol: EPA/821/R-02-012 (2002) Diluent: Laboratory Seawater

Ending Date: 01 Nov-15 08:30 Species:  Americamysis bahia Brine: Not Applicable

Duration: 85h Source: Aquatic Research Organisms, NH Age: 5

Sample ID: 20-6715-8179 Code: 7B3654A3 Client: SPAWAR

Sample Date: 28 Oct-15 09:35 Material: Copper sulfate Project: Pulsed Exposure

Receive Date: Source: Pulsed Exposure

Sample Age: 10m Station: 12 Hour

Comparison Summary

AnalysisID  Endpoint NOEL LOEL TOEL PMSD TU Method

11-7286-9114 96h Survival Rate <177.5 177.5 NA 24.5% Dunnett Multiple Comparisen Test

Point Estimate Summary

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

13-0468-2566 96h Survival Rate LC50 239.6 103.9 367.4 Linear Regression (MLE)

96h Survival Rate Summary

C-ug/L Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev  CV% % Effect
0 Lab Control 4 09 0.7163 1 0.8 1 0.05774  0.1155 12.83%  0.0%
177.5 4 0.65 0.4909 0.8091 0.6 08 0.05 0.1 15.38% 27.78%
355.1 4 0.2 0 0.4598 0 0.4 0.08165 0.1633 81.65%  77.78%
693 4 02 0 0.4598 0 04 0.08165 0.1633 81.65% 77.78%
1390 4 0 0 0 0 0 0 0 100.0%
2970 4 0.05 0 0.2091 0 0.2 0.05 01 200.0% 94.44%
96h Survival Rate Detail

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4

0 Lab Control 0.8 1 1 0.8

177.5 0.8 06 0.6 06

3551 0.4 0 0.2 02

693 0 0.2 0.4 0.2

1390 0 0 0 0

2970 0 0 0.2 0

96h Survival Rate Binomials

C-g/L Control Type Rep 1 Rep 2 Rep 3 Rep 4

0 Lab Control 4/5 5/5 5/5 4/5

177.5 4/5 3/5 375 3/5

3551 2/5 0/5 1/5 15

693 0/5 15 2/5 15

1390 0/5 0/5 0/5 0/5

2970 0/5 0/5 1/5 0/5
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CETIS Analytical Report

Report Date:
Test Code:

02 Jun-16 16:03 (p 1 of 2)
7454A57A | 19-5170-4442

Americamysis 96-h Acute Survival Test

SPAWAR Systems Center

Analysis ID:  11-7286-9114 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7

Analyzed: 05 May-16 11:49 Analysis: Parametric-Control vs Treatments Official Results: Yes

Batch ID: 00-4319-0877 Test Type: Survival (96h) Analyst: Jacob Munson-Decker

Start Date: 28 Oct-15 09:45 Protocol: EPA/821/R-02-012 (2002) Diluent: Laboratory Seawater

Ending Date: 01 Nov-15 08:30 Species: Americamysis bahia Brine: Not Applicable

Duration: 95h Source: Aquatic Research Organisms, NH Age: 5

Sample 1D: 20-6715-8179 Code: 7B3654A3 Client: SPAWAR

Sample Date: 28 Oct-15 09:35 Material: Copper sulfate Project: Pulsed Exposure

Receive Date: Source: Pulsed Exposure

Sample Age: 10m Station: 12 Hour

Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA C>T NA NA 24.5% <177.5 1775 NA

Dunnett Multiple Comparison Test

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

Lab Control 177.5% 253 2.287 0.258 6 0.0328 CDF Significant Effect

355.1* 6.609 2.287 0.258 6 <0.0001 CDF Significant Effect
693* 6.809 2.287 0.258 6 <0.0001 CDF Significant Effect

ANOVA Table

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

Between 1.721797 05738322 3 22.63 <0.0001  Significant Effect

Error 0.3043779 0.02536483 12

Total 2.026175 15

Distributional Tests

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

Variances Bartlett Equality of Variance 0977 11.34 0.8068 Equal Variances

Distribution Shapire-Wilk W Normality 0.944 0.8408 0.4009 Normal Distribution

96h Survival Rate Summary

C-ug/L Control Type  Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
0 Lab Control 4 09 0.7163 1 0.9 0.8 1 0.05774 12.83% 0.0%
177.5 4 0.65 0.4909 0.8091 0.6 0.6 0.8 0.05 15.38% 27.78%
3551 4 02 0 0.4598 0.2 0 0.4 0.08165 81.65% 77.78%
693 4 02 0 0.4598 0.2 0 0.4 0.08165 81.65% 77.78%
1380 4 0 0 0 0 0 0 0 100.0%
2970 4 0.05 0 0.2091 0 0 0.2 0.05 200.0% 94.44%
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 4 1.226 1.007 1.445 1.226 1.107 1.345 0.06874 11.21% 0.0%
177.5 4 0.9413 0.7655 1.117 0.8861 0.8861 1.107 0.05527 11.74% 23.23%
3551 4 0.4594 0.161 0.7578 0.4636 0.2255 0.6847 0.09377 40.82% 62.54%
693 4 0.4594 0.161 0.7578 0.4636 0.2255 0.6847 0.09377 40.82% 62.54%
1390 4 0.2255 0.2255 0.2256 0.2255 0.2255 0.2255 o] 0.0% 81.61%
2970 4 0.285 0.09558 0.4745 0.2255 0.2255 0.4636 0.05953 #1.77% 76.75%
96h Survival Rate Detail

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4

0 Lab Control 0.8 1 1 0.8

177.5 0.8 06 0.6 0.6

3551 0.4 0 0.2 0.2

693 0 02 0.4 0.2

1380 0 0 0 0

2970 0 0 0.2 0
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CETIS Analytical Report

Report Date:
Test Code:

02 Jun-16 16:03 (p 2 of 2)
7454A57A | 19-5170-4442

Americamysis 96-h Acute Survival Test

SPAWAR Systems Center

11-7286-8114
05 May-16 11:49

96h Survival Rate
Parametric-Control vs Treatments

Analysis ID:
Analyzed:

Endpoint:
Analysis:

CETIS Version:
Official Results:

CETISvV1.8.7
Yes

Angular (Corrected) Transformed Detail

e 1775

N e

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Lab Control 1.107 1.345 1.345 1.107
177.5 1.107 0.8861 0.8861 0.8861
3551 0.6847 0.2255 0.4636 0.4636
693 0.2255 0.4636 0.6847 0.4636
1390 0.2255 0.2255 0.2255 0.2255
2970 0.2255 0.2255 0.4636 0.22585
96h Survival Rate Binomials
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Lab Control 415 5/5 5/5 415
177.5 4/5 3/5 3/5 3/5
3551 2/5 0/5 1/5 1/5
693 0/5 1/5 2/5 1/5
1390 0/5 0/5 0/5 0/5
2970 0/5 0/5 1/5 0/5
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CETIS Analytical Report

Report Date: 02 Jun-1616:03 (p 1 of 2)
Test Code: 7T454A57A | 19-5170-4442

Americamysis 96-h Acute Survival Test

SPAWAR Systems Center

Analysis ID:  13-0468-2566 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 05 May-16 11:50 Analysis: Linear Regression (MLE) Official Results: Yes

Batch ID: 00-4319-0877 Test Type: Survival (96h) Analyst: Jacob Munson-Decker
Start Date: 28 Oct-15 09:45 Protocol: EPA/821/R-02-012 (2002) Diluent: Laboratory Seawater
Ending Date: 01 Now-15 08:30 Species:  Americamysis bahia Brine: Not Applicable
Duration: 95h Source: Aquatic Research Organisms, NH Age: 5

Sample |D: 20-6715-8179 Code: 7B3654A3 Client: SPAWAR

Sample Date: 28 Oct-15 09:35 Material: Copper sulfate Project: Pulsed Exposure
Receive Date: Source: Pulsed Exposure

Sample Age: 10m Station: 12 Hour

Linear Regression Options

Model Function

Threshold Option Threshold Optimized Pooled Het Corr  Weighted

Log-Normal [NED=A+B*log(X)] Control Threshold 0.1 Yes No No Yes

Regression Summary

Iters LL AlCc BIC Mu Sigma Adj R2 F Stat Critical P-Value Decision{a:5%)

8 -46.64 100.5 102.8 2.38 0.4933 0.547 8.432 3.16 0.0010 Significant Lack of Fit

Point Estimates

Level ug/L

95% LCL 95% UCL

LC50 2396

103.9 367.4

Regression Parameters

Parameter Estimate Std Error 95% LCL 95% UCL t Stat P-Value Decision(a:5%)
Threshold 0.09418 0.06521 -0.03363 0.222 1.444 0.1634 Non-Significant Parameter
Slope 2.027 0.4955 1.056 2.999 4.091 0.0005 Significant Parameter
Intercept -4.824 1.328 -7.427 -2.221 -3.632 0.0016 Significant Parameter
ANOVA Table

Source Sum Squares Mean Square DF F Stat P-Value Decision{a:5%)
Model 37.64648 37.64648 1 29.77 <0.0001  Significant

Lack of Fit 15.51407 5.171355 3 8.432 0.0010 Significant

Pure Error 11.03946 0.613303 18

Residual 26.55352 1.264454 21

Residual Analysis

Attribute Method Test Stat Critical P-Value Decision(a:5%)

Goodness-of-Fit

Variances
Distribution

Pearson Chi-Sq GOF
Likelihood Ratio GOF

26.55 32.67 0.1861 Non-Significant Heterogenity
19.61 32.67 0.5463 Non-Significant Heterogenity

Mod Levene Equality of Variance 0.6303 2.773 0.6791 Equal Variances

Shapiro-Wilk W Normality

0.832 0.9169 0.0010 Non-normal Distribution

Anderson-Darling A2 Normality 1.269 2.492 0.0023 Non-normal Distribution

96h Survival Rate Summary

Calculated Variate(A/B)

C-ug/L Control Type Count Mean Min Max Std Err Std Dev  CV% %Effect A B
0 Lab Control 4 09 0.8 1 0.05774 0.1155 12.83%  0.0% 18 20
177.5 4 0.65 0.6 0.8 0.05 0.1 15.38%  27.78% 13 20
3551 4 02 0 0.4 0.08165 0.1633 81.65% 77.78% 4 20
693 4 02 0 0.4 0.08165 0.1633 81.65% 77.78% 4 20
1390 4 0 0 0 0 0 1000% O 20
2970 4 0.05 0 0.2 0.05 0.1 200.0%  94.44% 1 20
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CETIS Analytical Report

Report Date: 02 Jun-1616:03 (p 2 of 2)
Test Code: 7T454A57A | 19-5170-4442

Americamysis 96-h Acute Survival Test

SPAWAR Systems Center

Analysis ID:
Analyzed:

13-0468-2566 Endpoint: 96h Survival Rate
05 May-16 11:50 Analysis: Linear Regression (MLE)

CETIS Version: CETISv1.8.7
Official Results: Yes

96h Survival Rate Detail

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Lab Control 0.8 1 1 0.8
177.5 0.8 06 0.6 0.6
355.1 0.4 0 0.2 0.2
693 0 0.2 0.4 0.2
1390 0 0 0 0
2970 0 0 0.2 0

96h Survival Rate Binomials

96h Survival Rate

Weighted Residusl

Weighted Residual

Weighted Residud

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4

0 Lab Control 4/5 5/5 5/5 4/5

177.5 4/5 35 3/5 3/5

355.1 2/5 0/5 1/5 15

693 0/5 1/5 2/5 15

1390 0/5 0/5 0/5 0/5

2970 0/5 0/5 1/5 0/5
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CETIS Summary Report

Report Date: 02 Jun-16 16:02 (p 1 of 1)

Test Code: 2A8835AB | 07-1356-9707

Americamysis 96-h Acute Survival Test SPAWAR Systems Center
Batch ID: 00-4319-0877 Test Type: Survival (96h) Analyst: Jacob Munson-Decker

Start Date: 28 Oct-15 09:45 Protocol: EPA/821/R-02-012 (2002) Diluent: Laboratory Seawater

Ending Date: 01 Nov-15 08:30 Species:  Americamysis bahia Brine: Not Applicable

Duration: 85h Source: Aquatic Research Organisms, NH Age: 5

Sample |D: 03-4497-5179 Code: 148FE74B Client: SPAWAR

Sample Date: 07 Jan-16 Material: Copper sulfate Project: Pulsed Exposure

Receive Date: Source: Reference Toxicant

Sample Age: NA Station: Reference Toxicant

Comparison Summary

AnalysisID  Endpoint NOEL LOEL TOEL PMSD TU Method

08-8701-5964 96h Survival Rate 88.8 177.5 125.5 31.4% Dunnett Multiple Comparisen Test

Point Estimate Summary

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

04-8850-7955 96h Survival Rate LC50 135.2 91.32 172.3 Linear Regression (MLE)

96h Survival Rate Summary

C-ug/L Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev  CV% % Effect
0 Lab Control 4 0.95 0.7908 1 0.8 1 0.05 0.1 10.53%  0.0%
44.4 4 08 0.5402 1 0.6 1 0.08165 0.1633 20.41%  1579%
88.8 4 07 0.2881 1 0.4 1 0.1281 0.2582 36.89%  26.32%
177.5 4 03 0 0.6182 0 0.4 0.1 02 66.67%  68.42%
3551 4 0 0 0 0 0 o] o] 100.0%
693 4 0 0 0 0 0 (4] (4] 100.0%
96h Survival Rate Detail

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4

0 Lab Control 1 1 0.8 1

44.4 0.8 1 0.6 0.8

88.8 1 04 0.6 0.8

177.5 0.4 0 0.4 0.4

3551 0 0 0 0

693 0 0 0 0

96h Survival Rate Binomials

C-g/L Control Type Rep 1 Rep 2 Rep 3 Rep 4

0 Lab Control 5/5 5/5 4/5 5/5

44.4 415 5/5 3/5 415

88.8 5/5 2/5 3/5 415

177.5 215 0/5 2/5 215

3551 0/5 0/5 0/5 05

693 0/5 0/5 0/5 0/5
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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CETIS Analytical Report

Report Date:
Test Code:

02 Jun-16 16:02 (p 1 of 2)
2ABB35AB | 07-1356-9707

Americamysis 96-h Acute Survival Test

SPAWAR Systems Center

Analysis ID:  08-8701-5964 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7

Analyzed: 05 May-16 11:50 Analysis: Parametric-Control vs Treatments Official Results: Yes

Batch ID: 00-4319-0877 Test Type: Survival (96h) Analyst: Jacob Munson-Decker

Start Date: 28 Oct-15 09:45 Protocol: EPA/821/R-02-012 (2002) Diluent: Laboratory Seawater

Ending Date: 01 Nov-15 08:30 Species: Americamysis bahia Brine: Not Applicable

Duration: 95h Source: Aquatic Research Organisms, NH Age: 5

Sample 1D: 03-4497-5179 Code: 148FE74B Client: SPAWAR

Sample Date: 07 Jan-16 Material: Copper sulfate Project: Pulsed Exposure

Receive Date: Source: Reference Toxicant

Sample Age: NA Station: Reference Toxicant

Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA C>T NA NA 31.4% 88.8 1775 1255

Dunnett Multiple Comparison Test

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

Lab Control 44.4 1.153 2.287 0.346 6 0.2790 CDF Non-Significant Effect

88.8 1.851 2.287 0.346 6 0.1030 CDF Non-Significant Effect
177.5* 4732 2.287 0.346 6 0.0007 CDF Significant Effect

ANOVA Table

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

Between 1.115546 0.3718488 3 8.126 0.0032 Significant Effect

Error 0.5491378 0.04576148 12

Total 1.664684 15

Distributional Tests

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

Variances Bartlett Equality of Variance 1.904 11.34 0.5926 Equal Variances

Distribution Shapire-Wilk W Normality 0.9424 0.8408 0.3800 Normal Distribution

96h Survival Rate Summary

C-ug/L Control Type  Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
0 Lab Control 4 0.95 0.7908 1 1 0.8 1 0.05 10.53% 0.0%
44.4 4 08 0.5402 1 0.8 0.6 1 008165 20.41% 15.79%
88.8 4 07 0.2891 1 0.7 04 1 0.1291 36.89% 26.32%
177.5 4 03 0 0.6182 0.4 0 0.4 0.1 66.67% 68.42%
3551 4 0 0 0 0 0 0 0 100.0%
693 4 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 4 1.286 1.096 1.475 1.345 1.107 1.345 0.05953 9.26% 0.0%
44.4 4 1.111 0.813 1.41 1.107 0.8861 1.345 0.09377 16.87% 13.56%
88.8 4 1.006 0.553 1.459 0.9966 0.6847 1.345 0.1423 28.29% 21.77%
177.5 4 0.5699 0.2046 0.9353 0.6847 0.2255 0.6847 0.1148 40.29% 55.67%
355.1 4 0.2255 0.2255 0.2256 0.2255 0.2255 0.2255 o] 0.0% 82.46%
693 4 0.2255 0.2255 0.2256 0.2255 0.2255 0.2255 0 0.0% 82.46%
96h Survival Rate Detail

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4

0 Lab Control 1 1 0.8 1

44.4 0.8 1 0.6 0.8

88.8 1 0.4 0.6 0.8

177.5 0.4 0 0.4 0.4

3551 0 0 0 0

693 0 0 0 0
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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CETIS Analytical Report

Report Date:
Test Code:

02 Jun-16 16:02 (p 2 of 2)
2ABB35AB | 07-1356-9707

Americamysis 96-h Acute Survival Test

SPAWAR Systems Center

Analysis ID:
Analyzed:

08-8701-5964 Endpoint:
05 May-16 11:50 Analysis:

96h Survival Rate
Parametric-Control vs Treatments

CETIS Version:

CETISv1.8.7

Official Results: Yes

Angular (Corrected) Transformed Detail

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Lab Control 1.345 1.345 1.107 1.345
44.4 1.107 1.345 0.8861 1.107
88.8 1.345 0.6847 0.8861 1.107
177.5 0.6847 0.2255 0.6847 0.6847
355.1 0.2255 0.2255 0.2255 0.2255
693 0.2255 0.2255 0.2255 0.2255
96h Survival Rate Binomials
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Lab Control 5/5 5/5 4/5 5/5
44.4 4/5 5/5 3/5 4/5
88.8 5/5 2/5 3/5 4/5
177.5 2/5 0/5 2/5 2/5
355.1 0/5 0/5 0/5 0/5
693 0/5 0/5 0/5 0/5
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CETIS Analytical Report

Report Date:
Test Code:

02 Jun-16 16:02 (p 1 of 2)
2ABB35AB | 07-1356-9707

Americamysis 96-h Acute Survival Test

SPAWAR Systems Center

Analysis ID:  04-8850-7955 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 05 May-16 11:50 Analysis: Linear Regression (MLE) Official Results: Yes

Batch ID: 00-4319-0877 Test Type: Survival (96h) Analyst: Jacob Munson-Decker
Start Date: 28 Oct-15 09:45 Protocol: EPA/821/R-02-012 (2002) Diluent: Laboratory Seawater
Ending Date: 01 Now-15 08:30 Species:  Americamysis bahia Brine: Not Applicable
Duration: 95h Source: Aquatic Research Organisms, NH Age: 5

Sample |D: 03-4497-5179 Code: 148FE74B Client: SPAWAR

Sample Date: 07 Jan-16 Material: Copper sulfate Project: Pulsed Exposure
Receive Date: Source: Reference Toxicant

Sample Age: NA Station: Reference Toxicant

Linear Regression Options

Model Function Threshold Option Threshold Optimized Pooled Het Corr  Weighted

Log-Normal [NED=A+B*log(X)] Control Threshold 0.05 Yes No No Yes

Regression Summary

Iters LL AlCe BIC Sigma Adj R2 F Stat Critical P-Value Decision(a:5%)

29 -39.91 87.03 89.36 0.2066 0.7801 1.086 3.16 0.3804 Non-Significant Lack of Fit
Point Estimates

Level pg/L 95% LCL 95% UCL

LC50 135.2 91.32 172.3

Regression Parameters

Parameter Estimate Std Error 95% LCL 95% UCL t Stat P-Value Decision(a:5%)

Threshold 0.1187 0.05509 0.01076  0.2267 2.155 0.0429 Significant Parameter

Slope 4.84 1.282 2.328 7.352 3.777 0.0011 Significant Parameter

Intercept -10.31 2.819 -15.84 -4.789 -3.659 0.0015 Significant Parameter

ANOVA Table

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

Model 62.43002 62.43002 1 83.62 <0.0001  Significant

Lack of Fit 2.402125 0.800708 3 1.086 0.3804 Non-Significant

Pure Error 13.27694 0.737608 18

Residual 15.67907 0.746622 21

Residual Analysis

Attribute Method Test Stat Critical P-Value Decision(a:5%)

Goodness-of-Fit Pearson Chi-Sq GOF 15.68 32.67 0.7874 Non-Significant Heterogenity

Likelihood Ratio GOF 19.43 32.67 0.5576 Non-Significant Heterogenity
Variances Mod Levene Equality of Variance 1.469 2.773 0.2485 Equal Variances
Distribution Shapiro-Wilk W Normality 0.9361 0.9169 0.1334 Normal Distribution
Anderson-Darling A2 Normality 0.7484 2.492 0.0511 Normal Distribution

96h Survival Rate Summary Calculated Variate(A/B)

C-ug/L Control Type Count Mean Min Max Std Err Std Dev  CV% %Effect A B
0 Lab Control 4 095 0.8 1 0.05 01 10.53%  0.0% 19 20
44.4 4 0.8 0.6 1 0.08165 0.1633 20.41% 1579% 16 20
88.8 4 07 0.4 1 0.1291 0.2582 36.89% 26.32% 14 20
177.5 4 03 0 0.4 0.1 0.2 66.67% 68.42% 6 20
3551 4 0 0 0 0 0 1000% O 20
693 4 0 0 0 0 0 1000% 0O 20
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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CETIS Analytical Report

Report Date:
Test Code:

02 Jun-16 16:02 (p 2 of 2)
2ABB35AB | 07-1356-9707

Americamysis 96-h Acute Survival Test

SPAWAR Systems Center

96h Survival Rate

Weighted Residual

Analysis ID:  04-8850-7955 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 05 May-16 11:50 Analysis: Linear Regression (MLE) Official Results: Yes
96h Survival Rate Detail

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4

0 Lab Control 1 1 0.8 1

44.4 0.8 1 0.6 0.8

88.8 1 0.4 0.6 0.8

177.5 0.4 0 0.4 0.4

355.1 0 0 0 0

693 0 0 0 0

96h Survival Rate Binomials

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4

0 Lab Control 5/5 5/5 4/5 5/5

44.4 4/5 5/5 3/5 4/5

88.8 5/5 2/5 3/5 4/5

177.5 2/5 0/5 2/5 2/5

355.1 0/5 0/5 0/5 0/5

693 0/5 0/5 0/5 0/5

Graphics Log-Normal [NED=A+B*og(X)]
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. Maring Acute Bioassay
Static-Renewal Conditions

7 - .

(

Water Quality Measurements

& Test Organism Sur

vival

Froject:?p(:v\‘4‘~ug§?u(sl>|;) @WW@‘mfvﬂ, Test Species; /4 /Jnfm-& Tech Initials
Sample 1D 3 = Lacuy pulse Start DatefTime: /o/ 24./75 SIS 0 |24 |48 |72 96
Test No.: s End DatefTime: /s /s /75 [o):ncVer) Counts:{ M [ M4 | et | g 1
Readings:NH [ ek (M jui |3
Dilutions made by:[M € — 1~ 17 |~

Cu Number of Live Salinity ‘ Temperature Dissolved Oxygen pH

Concentration | Rep Organisms {ppt) °C) (units)

“as ' 0|24, k 9610 | 24 {48! 72| 96
Als|slulylg sli7 712 2.3 (@24 |78 751 [1.90]7.92] 2.4
Bs|5s|s|s i

LabControl | ¢ (£ |5 s 15| S
D[S iS|5iH iy
E Ll et
Als s i3 |3 |2 B2q[3eqdeoluzisy (oo lieg vy Vep es|es |8, 15c 5.0 B.1 {70775 130t |70

200 B = |54 |44 - = '
Cis|414 |33
Dis|s|s {4 |Y
B | ]

oo AlSis|3|3i3 5 8.0 27 Y (7.5,
Bls|s|sis5|5 ~ ]
c|s|s a4
Dl {518 |4 [H
E-|—1—]

: Alg gy |y M 7\ 303 dan.c (150 [inq [ies]7. 1 5753 (37 |23 2.9 207 295 29¢] 7.7
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E | ——

AS |54 1Y 713 793
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|els]sly |2
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E
Initial Counts
QC'dby: M.C
Animal Source/Date Received: \A‘ZO [te] /27 / z2o1S Age at Initiation: r)a 5 ) Feeding Times
) 0 24 | A8 [ 72 | 96
Gomments: i = Initial reading in fresh test solktion, f = final reading in test chamber prior to renewal AM: _OW OP%| jons B oo

Organisms fed prior te inifiation, circle one { v /(/rD)

pm: (S5 ratioo] —

Tests aerated? Circle one (y J-h)if yes, sample IX{s): @ = QQZ Duraficn:
Ly

Qc Check: N w/2fis

B conds

allo,—

Pulse  Lexposure
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Marine Acute Bioassay Wafer Quality Measurements

Static-Renewal Conditions ' & Test Organism Survival
Project:?h!ﬁ' { QX_S;Q&!!Q, C‘QQWU“("\\!Q/ Test Species: A \’)ﬁifzu‘ﬁ\ Tech Initials
sampleid: (5 Vot \\S\SQ Start Date/Time: : : i 0 | 24|48 T2| %
Test No.: + End Date/Time: i‘\ ( L 0%Re counts: L ’\’M M{{ME&’\
o b R k] T
Dilutions made by: v\a -
. Number of Live Salinity Temperature Dissolved Oxygen pH

_Sampled@- 41 Rep @ Organisms (ppt) °c) ﬂ (mgiL) (units)

J «M/Lq 02448 72| 96| 0 |24 a8]72] 96| 0 |24] 48| 72|96 0| 24.]48|72]|96] 0 |24[48072]96

(C a7 sy [0 |y BRI R Bysrshes | (15 T e (3T 90154 19 Jg i [RL[290 7417 W0
B|S|a|s|5 |7 : S I e . f— ]

c |5 517 |¢ <
o s |15 [ A [ . T

200 Al | ﬁg b B3 5Bl g iaa | 1 s 0§ e | 51 [2ER A 0] 1B |tsy]7.1
B q S.' 5‘ Ef} ; - .fﬂ_r £, B : f : [
cls | o 194
D[S [ Y |~} : : .

400 Alsle 31315 [38dsuslonshc]andiiive i s [as Al e i [oele e BV ofvnhoon
B |§ |4 L{ Z“?, R 1: S O : f : o -
cls h 1B |5h

%00 als & [3 17 15 [a9.00{[3Y 30002 1168 1113124 ) 1974 3] %] 2 oig.00) 10113 [T 2
B IS |7 4 \{“”g& SR : SR L Al - o - :

[ /B (i 1134 : :
cls 5433 .
ple Sl 114 .

[0 Als 15 10 1% b el mss bus lres e oo Lies 7 | [ B o0 o oo [ frosa ooz lian
B s |L |1 = o - -
cCls |1 |3 [~ ' 3
b [s sl [i T . R

2700 Als Ao [~ |~ s s dzadd@dwslzedigi] il o s hs 22 o [Tsit [ L85 74
Bls|a @ I o : f. ; f \fw
o |5 [ [T [T 1
o [sla [T [t
A i i H B
B F f H E
c
D

Initial Count
n lan?d”gyS! ML U\ﬂjy )
Animal Source/Date Received: 741/0 lol 7911 Age at Initiation: ] Jq < F‘?ei”"gﬁmes
4 ‘ o |24 48| 72| 88
Gomments: i = initial reading in fresh test solution, f = final reading in test chamber prior to renewal A 5700 (:ﬂi) !iwo 3‘5}:‘ 6%50
Organisins fed prior to nitiation, cirdle one { ¥) / n ) : P42 “4301”0’ L
Tests aerated? Circle one (v Mes, sample iD(s} Duration:

‘ H [\Aeration source: W’( ) p (j)z,z_ ]
( G Check: L N Final Review: )\m’ \H j< \ \<

@ C()UQ‘FE al-ler ’OO/}% eW?OSUVQ 0N ba \z

SPAWAR Systems Center Pacific Bioassay Lab, 53475 Strothe Rd, Bidg 111 Rt 116, San Diege, CA 921562
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WMarine Acute Bioassay

Static-Renewal Conditions

Water Quality Measurements
& Test Organism Survival

Project: ’DUHQA exnos e, éQ@W\.b(’NQ- Test Species: A ‘gal/\,lg\ Tech Initials
sample 10: | 2, nOOY ?0\36 Start Date{Time: [(’){ 2‘()/ [s CA3S o |2a]as| 72| s
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Dilutions made by:, Mé’.) - )
Number of Live Salinity Temperature ?) Dissolved Oxygen pH
~Sampte D] Rep m Qrganisms (ppt) {°C) (mgiL) {units)
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Marine Acute Bioassay Water Quality Measurements

Static-Renewal Conditions & Test Organism Survival
Project: ?u(s‘g Cu = xpaswe b o oo Test Species: /(L Iﬂ(LLw‘q TFech Initials
Sample iD: (¢, Do fo i e, Togt CUSQD Start DatefTime: [0 /7 o-/1 s ©Fy s 0 |24 48|72 9
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A.3. COPPER EXPOSURES - ANALYTICAL CHEMISTRY REPORTS:

EnviroMatrix A Analytical, Inc.
29 December 2015
Nautilus Environmental, LLC EMA Log#: 15L0514
Attn: Kellyn Lupfer
4340 Vandever Avenue
San Diego, CA 92120

Project Name: SPAWAR-Pulsed

Enclosed are the results of analyses for samples received by the laboratory on 12/15/15 10:30. Samples were
analyzed pursuant to client request utilizing EPA or other ELAP approved methodologies. I certify that this
data is in compliance both technically and for completeness.

ol

Dan Verdon
Laboratory Director

CA ELAP Certification #: 2564

4340 Viewridge Avenue, Suite A - San Diego, California 92123 - (858) 560-7717 - Fax (858) 560-7763
Analytical Chemistry Laboratory
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Client Name: Nautilug Environmental, LLC
Project Name: SPAWAR-Pulsed

EMA Log #: 15L0514

ANALYTICAL REPORT FOR SAMPLES

| Sample ID Laboratory ID Matrix Date Samp led Date Received
1 Cu(TO-EP-0) B 1510514-01 Seawater 11/05/15 00:00 12/15/15 10:30
2 Cu(TO-EP-31.3) B 1500514-02 Seawater 11/05/15 00:00 12/15/15 10:30
3 Cu(TO-EP-62.5) B 1510514-03 Seawater 11/05/15 00:00 12/15/15 10:30
4 Cu(TO-EP-125) B 151.0514-04 Seawater 11/05/15 00:00 12/15/15 10:30
5 Cu(TO-EP-250) B 1510514-05 Seawater 11/05/15 00:00 12/15/15 10:30
6 Cu(TO-EP-500) B 1510514-06 Seawater 11/05/15 00:00 12/15A15 10:30
7 Cu(TO-EC-0) B 1510514-07 Seawater 11/05/15 00:00 12/15/15 10:30
§ Cw(TO-EC-5.8) B 1510514-08 Seawater 11/05/15 00:00 12/15/15 10:30
9 Cu(TO-EC-84) B 151.0514-00 Seawater 11/05/15 00:00 12/15/15 10:30
11 Cu(TO-EC-172) B 1510514-10 Seawater 11/05/15 00:00 12/15/15 10:30
12 Cu(TO-EC-24) B 1510514-11 Seawater 11/05/15 00:00 12/15/15 10:30
13 Cu(TO-EC-31.3) B 1510514-12 Seawater 11/05/15 00:00 12/15/1510:30

The results i this report apply to the samples amalyzed in accordarce with the chait of
custody dociemert. This analytical report must be reproduced i its ertirety.

EnviroMatrix

Analytcal, Inc.
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Client Name: Nautilug Environmental, LL.C
Project Name: SPAWAR-Pulsed

EMA Log #: 15L0514

Total Metals by EPA 6000/7000 Series Methods

Reporting
|Analyte Fesult MDL Limit Units Dilution  Batch Prep ared Analyzed Method Notes
1 Cu(TO-EP-0) B (15L0514-01) Seawater Sampled: 11/05/15 00:00 Received: 12/1515 10:30
Copper ND 0.002 0.100 mgfl 2 5122344 12/23(15 12123115 EPA 6010
2 Cu(TO-EP-31.3) B (15L.0514-02) Seawater Sampled: 11/05/15 00:00 Received: 12/15/15 10:30
Copper 0.015 0.002 0.100 mgfl 2 5122344 12/23(15 12123115 EPA 6010 I
3 Cu(TO-EP-62.5) B (15L0514-03) Seawater Sampled: 11/05/15 00:00 Received: 12/15/15 10:30
Copper 0.036 0.002 0.100 mgfl 2 5122344 12/23/15 12123115 EPA 6010 I
4 Cu(TO-EP-125) B (15L0514-04) Seawater Sampled: 11/05/15 00:00 Received: 12/1515 10:30
Copper 0.081 0.002 0.100 mgfl 2 5122344 12/23f15 12123115 EPA 6010 I
5 Cu(TO-EP-250) B (15L0514-05) Seawater Sampled: 11/05/15 00:00 Received: 12/1515 10:30
Copper 0.179 0.002 0.100 mgfl 2 5122344 12/23/15 12123115 EPA 6010
6 Cu(TO-EP-500) B (15L0514-06) Seawater Sampled: 11/05/15 00:00 Received: 12/1515 10:30
Copper 0.367 0.002 0.100 mg/l 2 5122344 12/23/15 12/23/15 EPA 010
7 Cu(TO-EC-0) B (15L0514-07) Seawater Sampled: 11/05/15 00: 00 Received: 12/15/15 10:30
Copper ND 0.002 0.100 mgfl 2 5122344 12/23/15 12123115 EPA 6010
8 Cu(TO-EC-5.8) B (15L0514-08) Seawater Sampled: 11/05/15 00: 00 Received: 12/15/15 10:30
Copper ND 0.002 0.100 rig/l 2 5122344 12/23/15 12/23/15 EPA 010
9 Cu(TO-EC-8.4) B (15L0514-09) Seawater Sampled: 11/05/15 00: 00 Received: 12/15/15 10:30
Copper ND 0.002 0.100 mg/l 2 5122344 12/23/15 1212315 EPA 010
The restdts it this report apply to the samples analyzed in accordarce with the chait of
custocy docimert. This analytical report must be reproduced i its ertirety.
EnviroMatrix Analytcal, Inc.
Page 3 of 6
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Client Name: Nautilug Environmental, LL.C
Project Name: SPAWAR-Pulsed

EMA Log #: 15L0514

Total Metals by EPA 6000/7000 Series Methods

Reporting
|Analyte Fesult MDL Limit Units Dilution  Batch Prep ared Analyzed Method Notes
11 Cu(TO-EC-17.2) B (1SL0514-10) Seawater Sampled: 11/05/15 00:00 Received: 12/1515 10:30
Copper 0.006 0.002 0.100 mgfl 2 5122344 12/23/15 12123115 EPA 6010 I
12 Cu(TO-EC-24) B (15L0514-11) Seawater Sampled: 11/05/15 00:00 Received: 12/1515 10:30
Copper 0.010 0.002 0.100 mgfl 2 5122344 12/23(15 12123115 EPA 6010 I
13 Cu(TO-EC-31.3) B (1SL0514-12) Seawater Sampled: 11/05/15 00:00 Received: 12/15/15 10:30
Copper 0.017 0.002 0.100 mgfl 2 5122344 12/23/15 12123115 EPA 6010 I
The restdts it this report apply to the samples analyzed in accordarce with the chait of
custocy docimert. This analytical report must be reproduced i its ertirety.
EnviroMatrix Analytcal, Inc.
Page 4 of 6
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Client Name: Nautilug Environmental, LL.C
Project Name: SPAWAR-Pulsed

EMA Log #: 15L0514

Total Metals by EPA 6000/7000 Series Methods - Quality Control

Reporting Spike Source YREC RFD

A nalyte Result DL Limit Units Level Result %EEC Limits EPD Limit Motes
Batch 5122344

Blank (5122344-BLEK1) Prepared & Analyzed: 12/23/15

Copper ND 0.0009 0.050 mgfl

LCS (5122344 BS1) Prepared & Analyzed 12/23/15

Copper 1.03  0.0009 0.050 mgl1 100 103 75-125

Duplicate (5122344 DUP 1) Sonrce: 15L0511-01 Prepared & Analyzed: 12/23/15

Copper 0.730  0.090 5.00 gl 0.749 3 20 J
The restdts it this report apply to the samples analyzed in accordarce with the chait of
custocy docimert. This analytical report must be reproduced i its ertirety.

EnviroMatrix Analytcal, Inc.
Page 5 of 6
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Client Name: Nautilug Environmental, LL.C
Project Name: SPAWAR-Pulsed

EMA Log #: 15L0514

MDL

Notes and Definitions

Detected but below the Reporting Limit; therefore, result is an estimated concentration (CLP JT-Flag).

Analyte NOT DETECTED at or above the reperting limit (or method detection limit when specified)
Mot Reported

Sample results reported on a dry weight basis (if indicated in units colurmnn)

Relative Percent Difference

Method detection lirmit (indicated per clhient's request)

The restdts it this report apply to the samples analyzed in accordarce with the chait of
custocy docimert. This analytical report must be reproduced i its ertirety.

EnviroMatrix Analytcal, Inc.
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EnviroMatrix C Analytical, Inc.

29 December 2015

Nautilus Environmental, LLC EMA Log#: 15L0513
Attn: Kellyn Lupfer

4340 Vandever Avenue

San Diego, CA 92120

Project Name: SPAWAR-Pulsed

Enclosed are the results of analyses for samples received by the laboratory on 12/15/15 10:30. Samples were
analyzed pursuant to client request utilizing EPA or other ELAP approved methodologies. 1 certify that this
data is in compliance both technically and for completeness.

Rl

Dan Verdon
Laboratory Director

CA ELAP Certification #: 2564

4340 Viewridge Avenue, Suite A - San Diego, California 92123 - (858) 560-7717 - Fax (858) 560-7763
Analytical Chemistry Laboratory
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Client Name: Nautilug Environmental, LL.C
Project Name: SPAWAR-Pulsed

EMA Log #: 15L0513

ANALYTICAL REPORT FOR SAMPLES

| Sample ID Laboratory ID Matrix Date Samp led Date Received
1 Cu(TO-MC-0} 1500513-01 Seawater 10/28/15 00:00 12/15/15 10:30
2 Cu(TO-MC-50) 1510513-02 Seawater 10/28/15 00:00 12/15/15 10:30
3 Cu(TO-MC-100) 1510513-03 Seawater 10/28/15 00:00 12/15/15 10:30
4 Cu(TO-MC-200} 1510513-04 Seawater 10/28/15 00:00 12/15/15 10:30
3 Cu(TO-MC-400} 1510513-05 Seawater 10/28/15 00:00 12/15/15 10:30
6 Cu(TO-MC-800) 151.0513-06 Seawater 10/28/15 00:00 12/15/15 10:30
7 Cu(TO-MP-1600) 1510513-07 Seawater 10/28/15 00:00 12/15/15 10:30
8 Cu(TO-MP-3200) 1510513-08 Seawater 10/28/15 00:00 12/15/15 10:30
9 Cu(TO-EP-0) 151.0513-00 Seawater 10/28/15 00:00 12/15/15 10:30
10 Cu(TO-EP-15.6) 151L0513-10 Seawater 10/28/15 00:00 12/15/15 10:30
Cu 11(TO-EP-31.3) 150051311 Seawater 10/28/15 00:00 12/15/15 10:30
Cu 12(TO-EP-62.5) 1510513-12 Seawater 10/28/15 00:00 12715415 10:30
Cu 13(TO-EP-125) 150L0513-13 Seawater 10/28/15 00:00 12/15/15 10:30
Cu 14(TO-EP-250) 1510513-14 Seawater 10/28/15 00:00 12/15/15 10:30
Cu 15(TO-EC-0) 151051315 Seawater 10/28/15 00:00 12/15/15 10:30
Cu 16(TO-EC-5.8) 1510513-16 Seawater 10/28/15 00:00 12/15/15 10:30
Cu 17(TO-EC-8.4) 150L0513-17 Seawater 10/28/15 00:00 12/15/15 10:30
Cu 18(TO-EC-12) 1510513-18 Seawater 10/28/15 00:00 12/15/15 10:30
Cu 19(TO-EC-17.2) 1510513-19 Seawater 10/28/15 00:00 12/15/15 10:30
Cu20(TO-EC-24) 151.0513-20 Seawater 10/28/15 00:00 12/15/15 10:30
21 Cu (TO-EC-35) 151.0513-21 Seawater 10/28/15 00:00 12/15/15 10:30

The restdts it this report apply to the samples analyzed in accordarce with the chait of
custocy docimert. This analytical report must be reproduced i its ertirety.

EnviroMatrix Analytcal, Inc.
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Client Name: Nautilus Environmental, LLC EMA Log #: 1510513
Project Name: SPAWAR-Pulsed

Total Metals by EPA 6000/7000 Series Methods

Reporting
| Analyte Result WMDL Limit Tnits Dilution  Batch Preparad Analyzed Method HMotes

1 Cu(TO-MC-0) (15L0513-01) Seawater Sampled: 10/28/15 00:00 Received: 12/15/15 10:30

Copper ND 0.002 0.100 mgfl 2 5122347 12/23(15 1212815 EPA 6010

2 Cu(TO-MC-50) (15L0513-02) Seawater Sampled: 10:28/15 00:00 Received: 12/15/15 10:30

Copper 0.039 0.002 0.100 mgfl 2 5122347 12/23/15 12128115 EPA 6010 I

3 Cu(TO-MC-100) (15SL0S13-03) Seawater Sampled: 10/28/15 00:00 Received: 12/1515 10:30

Copper 0.072 0.002 0.100 mgfl 2 5122347 12/23(15 1212815 EPA 6010 I

4 Cu(TO-MC-200) (15SL0S13-04) Seawater Sampled: 10/28/15 00:00 Received: 12/1515 10:30

Copper 0.138 0.002 0.100 mgfl 2 5122347 12/23f15 1212815 EPA 6010

5 Cu(TO-MC-400) (1SL0S13-035) Seawater Sampled: 10/28/15 00:00 Received: 12/15/15 10:30

Copper 0.323 0.002 0.100 mgfl 2 5122347 12/23/15 1212815 EPA 6010

6 Cu(TO-MC-800) (15SL0S13-06) Seawater Sampled: 10/28/15 00:00 Received: 12/1515 10:30

Copper 0.693 0.002 0.100 mg/l 2 5122347 12/23/15 12/28/15 EPA 6010

7 Cu(TO-MP-1600) (1SL0513-07) Seawater Sampled: 10/28/15 00: 00 Received: 12/15/15 10:30

Copper 1.39 0.002 0.100 mgfl 2 5122347 12/23/15 1212815 EPA 6010

8 Cu(TO-MP-3200) (1SL0S13-08) Seawater Sampled: 10/28/15 00: 00 Received: 12/15/15 10:30

Copper 2.97 0.002 0.100 rig/l 2 5122347 12/23/15 12/28/15 EPA 6010

9 Cu(TO-EP-0) (15SL0513-09) Seawater Sampled: 10/28/15 00:00 Received: 12/1515 10:30

Copper ND 0.002 0.100 mg/l 2 5122347 12/23/15 12128115 EPA 010

The restdts it this report apply to the samples analyzed in accordarce with the chait of
custocy docimert. This analytical report must be reproduced i its ertirety.

EnviroMatrix Analytcal, Inc.

Page 3 of 7
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Client Name: Nautilug Environmental, LL.C
Project Name: SPAWAR-Pulsed

EMA Log #: 15L0513

Total Metals by EPA 6000/7000 Series Methods

Reporting
|Analyte Fesult MDL Limit Units Dilution  Batch Prep ared Analyzed Method Notes
10 Cu(TO-EP-15.6) (15L.0513-10) Seawater Sampled: 10/28/15 00:00 Received: 12/15/15 10:30
Copper 0.004 0.002 0.100 mgfl 2 5122347 1212315 12/2815 EPA 6010 J
Cu 11{TO-EP-31.3) (1SL0513-11) Seawater Sampled: 10/28/15 00:00 Received: 12/15/15 10:30
Copper 0.012 0.002 0.100 mgfl 2 5122347 12/23115 12/2815 EPA 6010 J
Cu 12(TO-EP-62.5) (1SL0513-12) Seawater Sampled: 10/28/15 00:00 Received: 12/15/15 10:30
Copper 0.039 0.002 0.100 mgfl 2 5122347 1212315 12/2815 EPA 6010 J
Cu 13(TO-EP-125) (15L0513-13) Seawater Sampled: 10/28/15 00:00 Received: 12/15/15 10:30
Copper 0.089 0.002 0.100 mgfl 2 5122347 12/23115 12128115 EPA 6010 J
Cu 14(TO-EP-250) (15L0513-14) Seawater Sampled: 10/28/15 00:00 Received: 12/15/15 10:30
Copper 0.225 0.002 0.100 mgfl 2 5122347 12/23/15 1242815 EPA 6010
Cu 15(TO-EC-0) (15L0513-15) Seawater Sampled: 10/25/15 00:00 Received: 12/15/15 10:30
Copper ND 0.002 0.100 mg/l 2 5122347 12/23/15 12/29/15 EPA 6010
Cu 16(TO-EC-5.8) (15L0513-16) Seawater Sampled: 10:25/15 00:00 Received: 12/15/15 10:30
Copper ND 0.002 0.100 mgfl 2 5122347 12/23/15 12/2915 EPA 6010
Cu 17(TO-EC-8.4) (15L0513-17) Seawater Sampled: 10:28/15 00:00 Received: 12/15/15 10:30
Copper ND 0.002 0.100 rig/l 2 5122347 12/23115 12/29/15 EPA 010
Cu 13(TO-EC-12) (15L 0513 18) Seawater Sampled: 10-25/15 00:00 Received: 12/15/15 10: 30
Copper 0.003 0.002 0.100 trg/l 2 5122347 12/23(15 12/29/15 EPA 6010 J
The restdts it this report apply to the samples analyzed in accordarce with the chait of
custocy docimert. This analytical report must be reproduced i its ertirety.
EnviroMatrix Analytcal, Inc.
Page 4 of 7
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Client Name: Nautilug Environmental, LL.C
Project Name: SPAWAR-Pulsed

EMA Log #: 15L0513

Total Metals by EPA 6000/7000 Series Methods

Reporting

|Analyte Fesult MDL Limit Units Dilution  Batch Prep ared Analyzed Method Notes

Cu 19%(TO-EC-17.2) (1SL0S13-19) Seawater Sampled: 10/28/15 00:00 Received: 12/15/15 10:30

Copper 0.008 0.002 0.100 mgfl 2 5122347 12/23(15 1212915 EPA 6010 I

Cu 20(TO-EC-24) (15L0513-20) Seawater Sampled: 10:28/15 00:00 Received: 12/15/15 10: 30

Copper 0.011 0.002 0.100 mgfl 2 5122347 12/23/15 12129115 EPA 6010 I
21 Cu (TO-EC-35) (15L0513-21) Seawater Sampled: 10/28/15 00:00 Received: 12/15/15 10:30

Copper 0.017 0.002 0.100 mgfl 2 5122344 12/23/15 12123115 EPA 6010 I
The restdts it this report apply to the samples analyzed in accordarce with the chait of
custocy docimert. This analytical report must be reproduced i its ertirety.

EnviroMatrix Analytcal, Inc.
Page 5 of 7
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Client Name: Nautilug Environmental, LL.C
Project Name: SPAWAR-Pulsed

EMA Log #: 15L0513

Total Metals by EPA 6000/7000 Series Methods - Quality Control

Reporting Spike Source YREC RFD
A nalyte Result DL Limit Units Level Result %EEC Limits EPD Limit Motes
Batch 5122344
Blank (5122344 BLK1) Prepared & Analyzed 12/23/15
Copper ND 0.0009 0.050 mgfl
LCS (5122344 BS1) Prepared & Analyzed 12/23/15
Copper 1.03  0.0009 0.050 g/l 1ao0 103 75-125
Duplicate (5122344 DUP 1) Sonrce: 15L0511-01 Prepared & Analyzed: 12/23/15
Copper 0.730  0.090 5.00 mg/l 0.749 3 20 J
Batch 5122347
Blank (5§122347-BLK1) Prepared: 12/23/15 Analyzed: 12/28/15
Copper ND 0.0009 0.050 mgfl
LCS (5122347-BS1) Prepared: 12/23/15 Analyzed: 12/28/15
Copper 1.06 0.0009 0.050 mgfl 1.00 106 75-125

Duplicate (5122347-DUP1)

Source; 15L.0513-06

Prepared: 12/23/15 Analyzed: 12/28/15

Copper 0.671

0.002  0.100 mg/l

The restdts it this report apply to the samples analyzed in accordarce with the chait of
custocy docimert. This analytical report must be reproduced i its ertirety.

EnviroMatrix
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Client Name: Nautilug Environmental, LL.C
Project Name: SPAWAR-Pulsed

EMA Log #: 15L0513

MDL

Notes and Definitions

Detected but below the Reporting Limit; therefore, result is an estimated concentration (CLP JT-Flag).

Analyte NOT DETECTED at or above the reperting limit (or method detection limit when specified)
Mot Reported

Sample results reported on a dry weight basis (if indicated in units colurmnn)

Relative Percent Difference

Method detection lirmit (indicated per clhient's request)

The restdts it this report apply to the samples analyzed in accordarce with the chait of
custocy docimert. This analytical report must be reproduced i its ertirety.

EnviroMatrix Analytcal, Inc.
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A.4. ZINC EXPOSURES - PURPLE URCHIN:

CETIS Summary Report Report Date: 02 Jun-1616:13 (p 1 of 1)
Test Code: 14F233C8 | 03-5141-7288

Echinoid Embryo-Larval Development Test SPAWAR Systems Center
Batch ID: 18-8664-8575 Test Type: Development Analyst: Jacob Munson-Decker

Start Date: 25 Mar-16 09:30 Protocol: EPA/600/R-95/136 (1995) Diluent: Laboratory Seawater

Ending Date: Species:  Strongylocentrotus purpuratus Brine: Not Applicable

Duration: NA Source: Field Collected Age:

Sample ID: 10-0881-9327 Code: 3C215C7F Client: SPAWAR

Sample Date: 25 Mar-16 09:30 Material:  Zinc sulfate Project: Pulsed Exposure

Receive Date: Source: Pulsed Exposure

Sample Age: NA Station: 3 Hour

Comparison Summary
AnalysisID  Endpoint NOEL LOEL TOEL PMSD TU Method

11-8378-1410 Proportion Normal 31000 >31000 NA 24.1% Steel Many-One Rank Sum Test

Point Estimate Summary
Analysis ID Endpoint Level Mg/l 95% LCL 95% UCL TU Method

20-4223-0387 Proportion Normal EC50 27120 22060 32540 Linear Regression (MLE)

Test Acceptability

Analysis ID Endpoint Attribute Test Stat TAC Limits Overlap Decision

11-8378-1410 Proportion Normal Control Resp 0.9525 0.8 - NL Yes Passes Acceptability Criteria
20-4223-0387 Proportion Normal Control Resp 0.9525 0.8-NL Yes Passes Acceptability Criteria
11-8378-1410 Proportion Normal PMSD 0.2408 NL-0.25 No Passes Acceptability Criteria

Proportion Normal Summary

C-ug/L Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev  CV% % Effect
6.1 Lab Control 4 0.9525 0.8752 1 0.88 0.98 0.02428 0.04856 5.1% 0.0%
1900 4 0.9525 0.9445 0.9605 0.95 0.96 0.0025 0.005 0.52% 0.0%
3900 4 0.9625 0.9473 0.9777 0.95 0.97 0.004787 0.009574 0.99% -1.05%
7700 4 0.9475 0.9147 0.9803 0.92 0.97 0.01031  0.02062 218% 0.52%
15000 4 0.905 0.8671 0.9429 0.88 0.93 0.0119 0.0238 2.63% 4.99%
31000 4 0.34 0 0.9769 0.02 0.91 0.2001 0.4002 117.7%  64.3%

Proportion Normal Detail

C-g/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
6.1 Lab Control 0.98 0.97 0.88 0.98
1900 0.95 0.95 0.95 0.96
3900 0.97 0.97 0.96 0.95
7700 0.95 0.95 0.97 0.92
15000 0.88 0.93 0.92 0.89
31000 0.02 0.32 0.11 0.91

Proportion Normal Binomials

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
6.1 Lab Control 98/100 97/100 88100 98/100
1900 95/100 95/100 95/100 96/100
3900 97/100 97/100 961100 95/100
7700 95/100 95/100 97100 92/100
15000 88/100 93/100 921100 89/100
31000 2/100 32/100 11100 91100
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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CETIS Analytical Report Report Date: 02 Jun-1616:13(p 1 of 2)

Test Code: 14F233C8 | 03-5141-7288
Echinoid Embryo-Larval Development Test SPAWAR Systems Center
Analysis ID:  11-8378-1410 Endpoint: Proportion Normal CETIS Version: CETISv1.8.7
Analyzed: 02 Jun-16 12:21 Analysis: Nonparametric-Control vs Treatments Official Results: Yes
Batch ID: 18-8664-8575 Test Type: Development Analyst: Jacob Munson-Decker
Start Date: 25 Mar-16 09:30 Protocol: EPA/600/R-95/136 (1995) Diluent: Laboratory Seawater
Ending Date: Species:  Strongylocentrotus purpuratus Brine: Not Applicable
Duration: NA Source: Field Collected Age:
Sample 1D: 10-0881-9327 Code: 3C215C7F Client: SPAWAR
Sample Date: 25 Mar-16 09:30 Material:  Zinc sulfate Project: Pulsed Exposure
Receive Date: Source: Pulsed Exposure
Sample Age: NA Station: 3 Hour
Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA C>T NA NA 24.1% 31000 >31000 NA

Steel Many-One Rank Sum Test

Control vs C-pg/L Test Stat Critical Ties DF P-Value P-Type Decision(o:5%)

6.1 1900 14 10 0 6 0.3451 Asymp Non-Significant Effect

6.1 3900 15 10 1 6 04761 Asymp Non-Significant Effect

6.1 7700 14.5 10 1 6 04092 Asymp Non-Significant Effect

6.1 15000 13.5 10 1 6 02853 Asymp Non-Significant Effect

6.1 31000 1 10 0 6 0.0805 Asymp Non-Significant Effect

Test Acceptability Criteria

Attribute Test Stat TAC Limits Overlap Decision

Contrel Resp 0.9525 0.8 - NL Yes Passes Acceptability Criteria

PMSD 0.2408 NL-0.25 No Passes Acceptability Criteria

ANOVA Table

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

Between 1.924405 0.384881 5 9.042 0.0002 Significant Effect

Error 0.7661615 0.04256453 18

Total 2.690567 23

Distributional Tests

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

Variances Bartlett Equality of Variance 42.05 15.09 <0.0001 Unequal Variances

Distribution Shapiro-Wilk W Normality 0.669 0.884 <0.0001 Non-normal Distribution

Proportion Normal Summary

C-ug/L Control Type Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
6.1 Lab Control 4 0.9525 0.8752 1 0.975 0.88 0.98 0.02428 51% 0.0%
1900 4 0.9525 0.9445 0.9605 0.95 0.95 0.96 0.0025 0.53% 0.0%
3900 4 0.9625 0.9473 0.9777 0.865 0.95 0.97 0.004787 0.98% -1.05%
7700 4 0.9475 0.9147 0.9803 095 0.92 0.97 0.01031  2.18% 0.52%
15000 4 0.905 0.8671 0.9429 0.905 0.88 0.93 0.0119 2.63% 4.99%
31000 4 0.34 0 0.9769 0.215 0.02 0.91 0.2001 117.7% 64.3%
Angular {Corrected) Transformed Summary

C-g/L Control Type Count Mean 95% LCL 95% UCL Median Min Max Std Err CVY% Y%Effect
6.1 Lab Control 4 1.368 1.206 1.53 1.413 1.217 1.429 0.05085 7.44% 0.0%
1900 4 1.351 1.332 1.371 1.345 1.345 1.369 0.006038 0.88% 1.21%
3900 4 1.377 1.338 1.416 1.383 1.345 1.397 0.01238 1.8% -0.67%
7700 4 1.343 1.269 1.416 1.345 1.284 1.397 0.02304  3.43% 1.83%
15000 4 1.259 1.194 1.324 1.258 1.217 1.303 0.02044  3.25% 7.95%
31000 4 0.5868 -0.1835 1.367 0.4697 0.1419 1.266 0.2452 83.57% 57.1%
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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CETIS Analytical Report

Report Date: 02 Jun-1616:13 (p 2 of 2)
Test Code: 14F233C8 | 03-5141-7288

Echinoid Embryo-Larval Development Test

SPAWAR Systems Center

Analysis ID:  11-8378-1410 Endpoint: Proportion Normal CETIS Version: CETISv1.8.7
Analyzed: 02 Jun-16 12:21 Analysis: Nonparametric-Control vs Treatments Official Results: Yes
Proportion Normal Detail

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4

6.1 Lab Control 0.98 0.97 0.88 0.98

1900 0.95 0.95 0.95 0.96

3900 0.97 0.97 0.96 0.95

7700 0.95 0.95 0.97 0.92

15000 0.88 0.93 0.92 0.89

31000 0.02 0.32 0.11 0.91

Angular {Corrected) Transformed Detail

C-ug/L Control Type Rep1 Rep 2 Rep 3 Rep 4
6.1 Lab Control 1.429 1.397 1.217 1.429
1900 1.345 1.345 1.345 1.369
3900 1.397 1.397 1.369 1.345
7700 1.345 1.345 1.397 1.284
15000 1.217 1.303 1.284 1.233
31000 0.1419 0.6013 0.3381 1.266
Proportion Normal Binomials
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
6.1 Lab Control 98/100 971100 88/100 98/100
1900 95/100 95/100 95/100 96/100
3900 97/100 971100 96/100 95/100
7700 95/100 95/100 97/100 92/100
15000 88/100 931100 921100 89/100
31000 2/100 321100 111100 91/100
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CETIS Analytical Report

Report Date:
Test Code:

02 Jun-1616:13 (p 1 of 2)
14F233C8 | 03-5141-7288

Echinoid Embryo-Larval Development Test

SPAWAR Systems Center

Analysis ID:  20-4223-0387 Endpoint: Proportion Normal CETIS Version: CETISv1.8.7
Analyzed: 02 Jun-16 12:23 Analysis: Linear Regression (MLE) Official Results: Yes

Batch ID: 18-8664-8575 Test Type: Development Analyst: Jacob Munson-Decker
Start Date: 25 Mar-16 09:30 Protocol: EPA/600/R-95/136 (1995) Diluent: Laboratory Seawater
Ending Date: Species:  Strongylocentrotus purpuratus Brine: Not Applicable
Duration: NA Source: Field Collected Age:

Sample |D: 10-0881-9327 Code: 3C215C7F Client: SPAWAR

Sample Date: 25 Mar-16 09:30 Material:  Zinc sulfate Project: Pulsed Exposure
Receive Date: Source: Pulsed Exposure

Sample Age: NA Station: 3 Hour

Linear Regression Options

Model Function Threshold Option Threshold Optimized Pooled Het Corr  Weighted

Log-Normal [NED=A+B*log(X)] Control Threshold 0.0475 Yes No Yes Yes

Regression Summary

Iters LL AlCec BIC Mu Sigma Adj R2 F Stat Critical P-Value Decision{a:5%)

6 -681.7 1371 1373 4433 0.1577 0.8001 004186 3.16 0.9882 Non-Significant Lack of Fit
Point Estimates

Level pg/L 95% LCL 95% UCL

EC50 27120 220860 32540

Test Acceptability Criteria

Attribute Test Stat TAC Limits Overlap  Decision

Control Resp 0.9525 0.8 - NL Yes Passes Acceptability Criteria

Regression Parameters

Parameter Estimate Std Error 95% LCL 95% UCL t Stat P-Value Decision{a:5%)

Threshold 0.04615  0.0177 0.009339 0.08297 2.607 0.0165 Significant Parameter

Slope 6.34 1.778 2.643 10.04 3.566 0.0018 Significant Parameter

Intercept -28.11 7.891 -44 52 -11.7 -3.562 0.0018 Significant Parameter

ANOVA Table

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

Model 1061.223 1061.223 1 94.06 <0.0001  Significant

Lack of Fit 1.641275 0.547092 3 0.04186  0.9882 Non-Significant

Pure Error 235.2768 13.07093 18

Residual 236.918 11.28181 21

Residual Analysis

Attribute Method Test Stat Critical P-Value Decision{a:5%)

Goodness-of-Fit Pearson Chi-Sq GOF 236.9 32.67 <0.0001 Significant Heterogenity

Likelihood Ratio GOF 257.9 32.67 <0.0001 Significant Heterogenity
Variances Mod Levene Equality of Variance 2.724 2773 0.0529 Equal Variances
Distribution Shapiro-Wilk W Normality 0.7006 0.9169 <0.0001 Non-normal Distribution
Anderson-Darling A2 Normality 3.056 2.492 <0.0001 Non-normal Distribution

Proportion Normal Summary Calculated Variate(A/B)

C-ug/L Control Type Count Mean Min Max Std Err Std Dev  CV% %Effect A B
6.1 Lab Control 4 0.9525 0.88 0.98 0.02428 0.04856 51% 0.0% 381 400
1900 4 0.9525 0.95 0.96 0.0025 0.005 0.53% 0.0% 381 400
3900 4 0.9625 0.95 0.97 0.004787 0.009574 0.99% -1.05% 385 400
7700 4 0.9475 0.92 0.97 0.01031 0.02062 2.18% 0.52% 379 400
15000 4 0.905 0.88 0.93 0.0119 0.0238 2.63% 4.99% 362 400
31000 4 0.34 0.02 0.91 0.2001 0.4002 1M77%  64.3% 136 400
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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CETIS Analytical Report

Report Date:
Test Code:

02 Jun-16 16:13 (p 2 of 2)
14F233C8 | 03-5141-7288

Echinoid Embryo-Larval Development Test

SPAWAR Systems Center

Analysis ID:  20-4223-0387 Endpoint: Proportion Normal CETIS Version: CETISv1.8.7
Analyzed: 02 Jun-16 12:23 Analysis: Linear Regression (MLE) Official Results: Yes
Proportion Normal Detail
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
6.1 Lab Control 0.98 0.97 0.88 0.98
1900 0.95 0.95 0.95 0.96
3500 0.97 0.97 0.96 0.95
7700 0.95 0.95 0.97 092
15000 0.88 0.93 0.92 0.89
31000 0.02 0.32 0.11 0.91
Proportion Normal Binomials
C-ug/L Control Type Rep1 Rep 2 Rep 3 Rep 4
6.1 Lab Control 98/100 971100 88/100 98/100
1900 95/100 95/100 95/100 96/100
3900 97/100 971100 96/100 95/100
7700 95/100 95/100 97100 92/100
15000 88/100 931100 921100 89/100
31000 2/100 321100 114100 91/100
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CETIS Summary Report Report Date: 03 Jun-16 08:15(p 1 of 1)

Test Code: 35DF03E3 | 09-0380-7971

Echinoid Embryo-Larval Development Test SPAWAR Systems Center
Batch ID: 18-8664-8575 Test Type: Development Analyst: Jacob Munson-Decker

Start Date: 25 Mar-16 09:30 Protocol: EPA/600/R-95/136 (1995) Diluent: Laboratory Seawater

Ending Date: Species:  Strongylocentrotus purpuratus Brine: Not Applicable

Duration: NA Source: Field Collected Age:

Sample |D: 10-7952-1621 Code: 40583155 Client: SPAWAR

Sample Date: 25 Mar-16 09:30 Material:  Zinc sulfate Project: Pulsed Exposure

Receive Date: Source: Pulsed Exposure

Sample Age: NA Station: 6 Hour

Comparison Summary

AnalysisID  Endpoint NOEL LOEL TOEL PMSD TU Method

18-8256-3241 Proportion Normal 15000 31000 21560 13.0% Steel Many-One Rank Sum Test

Point Estimate Summary

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

17-0420-4437 Proportion Normal EC50 27140 23300 32980 Linear Regression (MLE)

Test Acceptability

Analysis ID Endpoint Attribute Test Stat TAC Limits Overlap  Decision

17-0420-4437 Proportion Normal Control Resp 0.9525 0.8-NL Yes Passes Acceptability Criteria
18-8256-3241 Proportion Normal Control Resp 0.9525 0.8 - NL Yes Passes Acceptability Criteria
18-8256-3241 Proportion Normal PMSD 0.13 NL-0.25 No Passes Acceptability Criteria
Proportion Normal Summary

C-ug/L Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev  CV% % Effect
6.1 Lab Control 4 0.9525 0.8752 1 0.88 0.98 0.02428 0.04856 5.1% 0.0%
1900 4 0.9675 0.9347 1 0.95 0.99 0.01031  0.02062 2.13% -1.58%
3900 4 0.955 0.9345 0.9755 0.94 0.97 0.006455 0.01291  1.35% -0.26%
7700 4 0.93 0.9075 0.9525 092 0.95 0.007071 0.01414  1.52% 2.36%
15000 4 0.835 0.6469 1 0.66 0.92 0.05808 0.1182 14.15%  12.34%
31000 4 0.38 0.001436 0.7586 0.15 0.6 0.119 0.2379 62.61% 60.1%
Proportion Normal Detail

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4

6.1 Lab Control 0.98 0.97 0.88 0.98

1900 0.99 0.98 0.95 0.95

3900 0.95 0.94 0.96 0.97

7700 0.93 0.95 0.92 0.92

15000 0.66 0.88 0.92 0.88

31000 0.57 0.6 0.15 0.2

Proportion Normal Binomials

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4

6.1 Lab Control 98/100 871100 88/100 98100

1900 99/100 98/100 951100 95100

3900 95/100 941100 961100 97100

7700 93/100 95M100 921100 92100

15000 66/100 88100 921100 88100

31000 57/100 60/100 15100 20100
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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CETIS Analytical Report

Report Date:
Test Code:

03 Jun-16 08:15 (p 1 of 2)
35DF03E3 | 09-0380-7971

Echinoid Embryo-Larval Development Test

SPAWAR Systems Center

Analysis ID:  18-8256-3241 Endpoint: Proportion Normal CETIS Version: CETISv1.8.7

Analyzed: 03 Jun-16 8:09 Analysis: Nonparametric-Control vs Treatments Official Results: Yes

Batch ID: 18-8664-8575 Test Type: Development Analyst: Jacob Munson-Decker

Start Date: 25 Mar-16 09:30 Protocol: EPA/600/R-95/136 (1995) Diluent: Laboratory Seawater

Ending Date: Species:  Strongylocentrotus purpuratus Brine: Not Applicable

Duration: NA Source: Field Collected Age:

Sample 1D: 10-7952-1621 Code: 40583155 Client: SPAWAR

Sample Date: 25 Mar-16 09:30 Material:  Zinc sulfate Project: Pulsed Exposure

Receive Date: Source: Pulsed Exposure

Sample Age: NA Station: 6 Hour

Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA C>T NA NA 13.0% 15000 31000 21560

Steel Many-One Rank Sum Test

Control vs C-pg/L Test Stat Critical Ties DF P-Value P-Type Decision(o:5%)

6.1 1900 19 10 2 6 09055 Asymp Non-Significant Effect

6.1 3900 14.5 10 1 6 04092 Asymp Non-Significant Effect

6.1 7700 14 10 0 6 0.3451 Asymp Non-Significant Effect

6.1 15000 12 10 1 6 01424 Asymp Non-Significant Effect

6.1 31000* 10 10 0 6 0.0417 Asymp Significant Effect

Test Acceptability Criteria

Attribute Test Stat TAC Limits Overlap Decision

Contrel Resp 0.9525 0.8 - NL Yes Passes Acceptability Criteria

PMSD 013 NL-0.25 No Passes Acceptability Criteria

ANOVA Table

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

Between 1.622611 0.3245222 5 18.77 <0.0001  Significant Effect

Error 0.3112574 0.01729208 18

Total 1.933868 23

Distributional Tests

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

Variances Bartlett Equality of Variance 16.73 15.09 0.0050 Unequal Variances

Distribution Shapiro-Wilk W Normality 0.9391 0.884 0.1560 Normal Distribution

Proportion Normal Summary

C-ug/L Control Type Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
6.1 Lab Control 4 0.9525 0.8752 1 0.975 0.88 0.98 0.02428 51% 0.0%
1900 4 0.9675 0.9347 1 0.965 0.95 0.99 0.01031  2.13% -1.58%
3900 4 0.955 0.9345 0.9755 0.855 0.94 0.97 0.006455 1.35% -0.26%
7700 4 0.93 0.9075 0.9525 0925 0.92 0.95 0.007071 1.52% 2.36%
15000 4 0.835 0.6469 1 0.88 0.66 0.92 0.05909  14.15% 12.34%
31000 4 0.38 0.001436 0.7586 0.385 0.15 0.6 0.119 62.61% 60.1%
Angular {Corrected) Transformed Summary

C-ug/L Control Type  Count Mean 95% LCL 95% UCL Median  Min Max Std Err CV% ‘hEffect
6.1 Lab Control 4 1.368 1.206 1.53 1.413 1.217 1.429 0.05085 7.44% 0.0%
1900 4 1.398 1.298 1.497 1.387 1.345 1.471 0.03134  4.48% -2147%
3900 4 1.359 1.308 1.409 1.357 1.323 1.397 0.01579  2.32% 0.67%
7700 4 1.304 1.258 1.35 1.284 1.284 1.345 0.01444  2.21% 4.66%
15000 4 1.167 0.9296 1.404 1.217 0.9483 1.284 0.07447 12.77% 14.72%
31000 4 0.6508 0.2436 1.058 0.6596 0.3977 0.8861 0.1279 39.32% 52.43%
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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CETIS Analytical Report Report Date: 03 Jun-16 08:15(p 2 of 2)

Test Code: 35DF03E3 | 09-0380-7971
Echinoid Embryo-Larval Development Test SPAWAR Systems Center
Analysis ID:  18-8256-3241 Endpoint: Proportion Normal CETIS Version: CETISv1.8.7
Analyzed: 03 Jun-16 8:09 Analysis: Nonparametric-Control vs Treatments Official Results: Yes

Proportion Normal Detail

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
6.1 Lab Control 0.98 0.97 0.88 0.98
1900 0.99 0.98 0.95 0.95
3900 0.95 0.94 0.96 0.97
7700 0.93 0.95 0.92 0.92
15000 0.66 0.88 0.92 0.88
31000 0.57 0.6 0.15 0.2

Angular {Corrected) Transformed Detail

C-ug/L Control Type Rep1 Rep 2 Rep 3 Rep 4
6.1 Lab Control 1.429 1.397 1.217 1.429
1900 1.471 1.429 1.345 1.345
3900 1.345 1.323 1.369 1.397
7700 1.303 1.345 1.284 1.284
15000 0.9483 1.217 1.284 1.217
31000 0.8556 0.8861 0.3977 0.4636

Proportion Normal Binomials

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
6.1 Lab Control 98/100 97100 88100 98100
1900 99/100 98100 95100 95100
3900 95100 94/100 96/100 97100
7700 93/100 95100 921100 92100
15000 66/100 88100 92100 88/100
31000 57/100 60100 151100 20100
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CETIS Analytical Report Report Date: 03 Jun-16 08:15(p 1 of 2)

Test Code: 35DF03E3 | 09-0380-7971
Echinoid Embryo-Larval Development Test SPAWAR Systems Center
Analysis ID:  17-0420-4437 Endpoint: Proportion Normal CETIS Version: CETISv1.8.7
Analyzed: 03 Jun-16 8:10 Analysis: Linear Regression (MLE) Official Results: Yes
Batch ID: 18-8664-8575 Test Type: Development Analyst: Jacob Munson-Decker
Start Date: 25 Mar-16 09:30 Protocol: EPA/600/R-95/136 (1995) Diluent: Laboratory Seawater
Ending Date: Species:  Strongylocentrotus purpuratus Brine: Not Applicable
Duration: NA Source: Field Collected Age:
Sample |D: 10-7952-1621 Code: 40583155 Client: SPAWAR
Sample Date: 25 Mar-16 09:30 Material:  Zinc sulfate Project: Pulsed Exposure
Receive Date: Source: Pulsed Exposure
Sample Age: NA Station: 6 Hour
Linear Regression Options
Model Function Threshold Option Threshold Optimized Pooled Het Corr  Weighted
Log-Normal [NED=A+B*log(X)] Control Threshold 0.0475 Yes No Yes Yes
Regression Summary
Iters LL AlCc BIC Mu Sigma Adj R2 F Stat Critical P-Value Decision{a:5%)
10 -755.3 1518 1520 4.434 0.2344 0.8511 0.09269 3.16 0.9631 Non-Significant Lack of Fit
Point Estimates
Level pg/L 95% LCL 95% UCL
EC50 27140 23300 32980
Test Acceptability Criteria
Attribute Test Stat TAC Limits Overlap  Decision
Control Resp 0.9525 0.8 - NL Yes Passes Acceptability Criteria
Regression Parameters
Parameter Estimate Std Error 95% LCL 95% UCL t Stat P-Value Decision{a:5%)
Threshold 0.04515 0.01369 0.01667 0.07362 3.297 0.0034 Significant Parameter
Slope 4 267 0.8547 2.489 6.044 4,992 <0.0001 Significant Parameter
Intercept -18.92 3.743 -26.7 -11.13 -5.054 <0.0001 Significant Parameter
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Model 801.944 801.944 1 133.5 <0.0001  Significant
Lack of Fit 1.919534 0.639845 3 0.09269  0.9631 Non-Significant
Pure Error 124.2607 6.903373 18
Residual 126.1803 6.008584 21
Residual Analysis
Attribute Method Test Stat Critical P-Value Decision{a:5%)
Goodness-of-Fit Pearson Chi-Sq GOF 126.2 32.67 <0.0001 Significant Heterogenity
Likelihood Ratio GOF 126.6 32.67 <0.0001 Significant Heterogenity
Variances Bartlett Equality of Variance 16.67 11.07 0.0052 Unequal Variances
Mod Levene Equality of Variance 3.727 2,773 0.0172 Unequal Variances
Distribution Shapiro-Wilk W Normality 0.9429 0.9169 0.1892 Normal Distribution
Anderson-Darling A2 Normality 0.6923 2,492 0.0706 Normal Distribution
Proportion Normal Summary Calculated Variate(A/B)
C-pg/L Control Type Count Mean Min Max Std Err Std Dev  CV% %Effect A B
6.1 Lab Control 4 0.9525 0.88 0.98 0.02428 0.04856 51% 0.0% 381 400
1900 4 0.9675 0.95 0.99 0.01031  0.02062 2.13% -1.58% 387 400
3900 4 0.955 0.94 0.97 0.006455 0.01291 1.35% -0.26% 382 400
7700 4 0.93 0.92 0.95 0.007071 0.01414 1.52% 2.36% 372 400
15000 4 0.835 0.66 0.92 0.05909 0.1182 1415%  1234% 334 400
31000 4 0.38 0.15 0.6 0.119 0.2379 62.61%  60.1% 152 400
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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CETIS Analytical Report

03 Jun-16 08:15 (p 2 of 2)
35DF03E3 | 09-0380-7971

Report Date:
Test Code:

Echinoid Embryo-Larval Development Test

SPAWAR Systems Center

Analysis ID:  17-0420-4437 Endpoint: Proportion Normal CETIS Version: CETISv1.8.7
Analyzed: 03 Jun-16 8:10 Analysis: Linear Regression (MLE) Official Results: Yes
Proportion Normal Detail
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
6.1 Lab Control 0.98 0.97 0.88 0.98
1900 0.99 0.98 0.95 0.95
3500 0.95 0.94 0.96 0.97
7700 0.93 0.95 0.92 092
15000 0.66 0.88 0.92 0.88
31000 0.57 0.6 0.15 0.2
Proportion Normal Binomials
C-ug/L Control Type Rep1 Rep 2 Rep 3 Rep 4
6.1 Lab Control 98/100 971100 88/100 98/100
1900 99/100 98100 95/100 95/100
3900 95/100 941100 96/100 97/100
7700 93/100 95/100 921100 92/100
15000 66/100 88100 921100 88/100
31000 57/100 60/100 154100 20/100
Graphics Log-Normal [NED=A+B*og(X)]
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CETIS Summary Report

Report Date: 03 Jun-16 08:22(p 1 of 1)
Test Code: 33A983A3 | 08-6674-7299

Echinoid Embryo-Larval Development Test

SPAWAR Systems Center

Batch ID: 18-8664-8575 Test Type: Development Analyst: Jacob Munson-Decker
Start Date: 25 Mar-16 09:30 Protocol: EPA/600/R-95/136 (1995) Diluent: Laboratory Seawater
Ending Date: Species:  Strongylocentrotus purpuratus Brine: Not Applicable
Duration: NA Source: Field Collected Age:

Sample |D: 04-6883-2591 Code: 1BF1D14F Client: SPAWAR

Sample Date: 25 Mar-16 09:30 Material:  Zinc sulfate Project: Pulsed Exposure
Receive Date: Source: Pulsed Exposure

Sample Age: NA Station: 12 Hour

Comparison Summary

AnalysisID  Endpoint NOEL LOEL TOEL PMSD TU Method

08-6446-2391 Proportion Normal 3900 7700 5480 16.7% Dunnett Multiple Comparison Test
Point Estimate Summary

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

06-1384-7340 Proportion Normal

EC50 16330

12890

20420

Linear Regression (MLE)

Test Acceptability
Analysis ID Endpoint

Attribute

Test Stat TAC Limits

Overlap  Decision

06-1384-7340 Proportion Normal Control Resp 0.9525 0.8-NL Yes Passes Acceptability Criteria
08-6446-2391 Proportion Normal Control Resp 0.9525 0.8 - NL Yes Passes Acceptability Criteria
08-6446-2391 Proportion Normal PMSD 0.1672 NL-0.25 No Passes Acceptability Criteria
Proportion Normal Summary

C-ug/L Control Type  Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev  CV% % Effect
6.1 Lab Control 4 0.9525 0.8752 1 0.88 0.98 0.02428 0.04856 5.1% 0.0%
1900 4 0.94 0.9109 0.9691 0.92 0.96 0.009129 0.01826 1.94% 1.31%
3900 4 0.9175 0.8666 0.9684 0.89 0.95 0.01601  0.03202 3.49% 3.68%
7700 4 0.735 0.56 0.91 0.57 0.79 0.055 0.1 14.97%  22.83%
15000 4 0.6175 0.3028 0.9321 0.34 0.8 0.09886  0.1877 32.02%  3517%
31000 4 0.145 0 0.4345 0 0.4 0.09097 0.1819 125.5%  84.78%
Proportion Normal Detail

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4

6.1 Lab Control 0.98 0.97 0.88 0.98

1900 0.96 0.93 0.95 0.92

3900 0.95 0.94 0.89 0.89

7700 0.79 0.57 0.79 0.79

15000 0.8 0.34 0.63 07

31000 0.15 0 0.4 0.03

Proportion Normal Binomials

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4

6.1 Lab Control 98/100 871100 88/100 98100

1900 96/100 93100 951100 92100

3900 95/100 941100 89100 89100

7700 79/100 57100 79100 79M00

15000 80/100 341100 63/100 70M00

31000 151100 0/100 40100 3100

000-010-187-1
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CETIS Analytical Report

Report Date: 03 Jun-16 08:21 (p 1 of 2)
Test Code: 33A983A3 | 08-6674-7299

Echinoid Embryo-Larval Development Test

SPAWAR Systems Center

Analysis ID:  08-6446-2391 Endpoint: Proportion Normal CETIS Version: CETISv1.8.7

Analyzed: 03 Jun-16 8:20 Analysis: Parametric-Control vs Treatments Official Results: Yes

Batch ID: 18-8664-8575 Test Type: Development Analyst: Jacob Munson-Decker

Start Date: 25 Mar-16 09:30 Protocol: EPA/600/R-95/136 (1995) Diluent: Laboratory Seawater

Ending Date: Species:  Strongylocentrotus purpuratus Brine: Not Applicable

Duration: NA Source: Field Collected Age:

Sample 1D: 04-6883-2591 Code: 1BF1D14F Client: SPAWAR

Sample Date: 25 Mar-16 09:30 Material:  Zinc sulfate Project: Pulsed Exposure

Receive Date: Source: Pulsed Exposure

Sample Age: NA Station: 12 Hour

Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA C>T NA NA 16.7% 3900 7700 5480

Dunnett Multiple Comparison Test

Control vs C-pg/L Test Stat Critical MSD DF P-Value P-Type Decision(o:5%)

6.1 1900 0.3795 2.407 0.269 6 0.6985 CDF Non-Significant Effect

6.1 3900 0.7545 2.407 0.269 6 0.5331 CDF Non-Significant Effect

6.1 7700* 2.977 2.407 0.269 6 0.0162 CDF Significant Effect

6.1 15000* 41 2.407 0.269 6 0.0015 CDF Significant Effect

6.1 31000* 9.311 2.407 0.269 6 <0.0001 CDF Significant Effect

Test Acceptability Criteria

Attribute Test Stat TAC Limits Overlap Decision

Contrel Resp 0.9525 0.8 - NL Yes Passes Acceptability Criteria

PMSD 0.1672 NL-0.25 No Passes Acceptability Criteria

ANOVA Table

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

Between 3.00701 0.619402 5 24.76 <0.0001  Significant Effect

Error 0.4502186 0.02501214 18

Total 3.547229 23

Distributional Tests

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

Variances Bartlett Equality of Variance 12.05 15.09 0.0341 Equal Variances

Distribution Shapiro-Wilk W Normality 0.9124 0.884 0.0397 Normal Distribution

Proportion Normal Summary

C-ug/L Control Type Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
6.1 Lab Control 4 0.9525 0.8752 1 0.975 0.88 0.98 0.02428 51% 0.0%
1900 4 0.94 0.9108 0.9691 0.94 0.92 0.96 0.009129 1.94% 1.31%
3900 4 0.9175 0.8666 0.9684 0.815 0.89 0.95 0.01601  3.48% 3.68%
7700 4 0.735 0.56 0.91 0.79 0.57 0.79 0.055 14.97% 22.83%
15000 4 0.6175 0.3029 0.9321 0.665 0.34 0.8 0.09886  32.02% 35.17%
31000 4 0.145 0 0.4345 0.09 o] 0.4 0.09097 125.5% 84.78%
Angular {Corrected) Transformed Summary

C-g/L Control Type Count Mean 95% LCL 95% UCL Median Min Max Std Err CVY% Y%Effect
6.1 Lab Control 4 1.368 1.206 1.53 1.413 1.217 1.429 0.05085 7.44% 0.0%
1900 4 1.325 1.264 1.387 1.324 1.284 1.369 0.01946  2.94% 3.1%
3900 4 1.284 1.189 1.378 1.278 1.233 1.345 0.02966  4.62% 6.17%
7700 4 1.035 0.8447 1.225 1.085 0.8556 1.085 0.05978  11.55% 24.34%
15000 4 0.9094 0.5806 1.238 0.954 0.6225 1.107 0.1033 22.73% 33.52%
31000 4 0.3266 -0.1169  0.7701 0.2858 0.05002 0.6847 0.1394 85.33% 76.12%
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CETIS Analytical Report

Report Date: 03 Jun-16 08:21 (p 2 of 2)
Test Code: 33A983A3 | 08-6674-7299

Echinoid Embryo-Larval Development Test

SPAWAR Systems Center

Analysis ID:  08-6446-2391 Endpoint: Proportion Normal CETIS Version: CETISv1.8.7
Analyzed: 03 Jun-16 8:20 Analysis: Parametric-Control vs Treatments Official Results: Yes
Proportion Normal Detail
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
6.1 Lab Control 0.98 0.97 0.88 0.98
1900 0.96 0.93 0.95 0.92
3500 0.95 0.94 0.89 0.89
7700 0.79 0.57 0.79 079
15000 0.8 0.34 0.63 07
31000 0.15 0 0.4 0.03
Angular {Corrected) Transformed Detail
C-ug/L Control Type Rep1 Rep 2 Rep 3 Rep 4
6.1 Lab Control 1.429 1.397 1.217 1.429
1900 1.369 1.303 1.345 1.284
3900 1.345 1.323 1.233 1.233
7700 1.095 0.8556 1.095 1.095
15000 1.107 0.6225 0.9169 0.9912
31000 0.3977 0.05002  0.6847 01741
Proportion Normal Binomials
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
6.1 Lab Control 98/100 971100 88/100 98/100
1900 96/100 93100 95/100 92/100
3900 95/100 941100 89/100 89/100
7700 794100 571100 791100 79/100
15000 80/100 341100 63/100 70100
31000 154100 0/100 40100 3100
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CETIS Analytical Report

Report Date:
Test Code:

03 Jun-16 08:22 (p 1 of 2)
33A983A3 | 08-6674-7299

Echinoid Embryo-Larval Development Test

SPAWAR Systems Center

Analysis ID:  06-1384-7340 Endpoint: Proportion Normal CETIS Version: CETISv1.8.7
Analyzed: 03 Jun-16 8:21 Analysis: Linear Regression (MLE) Official Results: Yes

Batch ID: 18-8664-8575 Test Type: Development Analyst: Jacob Munson-Decker
Start Date: 25 Mar-16 09:30 Protocol: EPA/600/R-95/136 (1995) Diluent: Laboratory Seawater
Ending Date: Species:  Strongylocentrotus purpuratus Brine: Not Applicable
Duration: NA Source: Field Collected Age:

Sample |D: 04-6883-2591 Code: 1BF1D14F Client: SPAWAR

Sample Date: 25 Mar-16 09:30 Material:  Zinc sulfate Project: Pulsed Exposure
Receive Date: Source: Pulsed Exposure

Sample Age: NA Station: 12 Hour

Linear Regression Options

Model Function Threshold Option Threshold Optimized Pooled Het Corr  Weighted
Log-Normal [NED=A+B*log(X)] Control Threshold 0.0475 Yes No Yes Yes
Regression Summary
Iters LL AlCc BIC Mu Sigma Adj R2 F Stat Critical P-Value Decision{a:5%)
8 -959.4 1926 1928 4213 0.329 0.8141 0.4986 3.16 0.6879 Non-Significant Lack of Fit
Point Estimates
Level pg/L 95% LCL 95% UCL
EC50 16330 12890 20420
Test Acceptability Criteria
Attribute Test Stat TAC Limits Overlap  Decision
Control Resp 0.9525 0.8 - NL Yes Passes Acceptability Criteria
Regression Parameters
Parameter Estimate Std Error 95% LCL 95% UCL t Stat P-Value Decision{a:5%)
Threshold 0.05568  0.0235 0.006802 0.1046 2.369 0.0275 Significant Parameter
Slope 3.04 0.5398 1917 4162 5.631 <0.0001 Significant Parameter
Intercept -12.81 2.266 -17.52 -8.095 -5.652 <0.0001 Significant Parameter
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(a:5%)
Model 900.0076 900.0076 1 102.7 <0.0001  Significant
Lack of Fit 14.11501 4.705004 3 0.4986 0.6879 Non-Significant
Pure Error 169.8587 9.436595 18
Residual 183.9737 8.760653 21
Residual Analysis
Attribute Method Test Stat Critical P-Value Decision{a:5%)
Goodness-of-Fit Pearson Chi-Sq GOF 184 32.67 <0.0001 Significant Heterogenity
Likelihood Ratio GOF 202.4 32.67 <0.0001 Significant Heterogenity
Variances Bartlett Equality of Variance 9.908 11.07 0.0779 Equal Variances
Mod Levene Equality of Variance 0.9376 2,773 0.4804 Equal Variances
Distribution Shapiro-Wilk W Normality 0.9631 0.9169 0.5041 Normal Distribution
Anderson-Darling A2 Normality 0.448 2,492 0.2834 Normal Distribution
Proportion Normal Summary Calculated Variate(A/B)
C-pg/L Control Type Count Mean Min Max Std Err Std Dev  CV% %Effect A B
6.1 Lab Control 4 0.9525 0.88 0.98 0.02428 0.04856 51% 0.0% 381 400
1900 4 0.94 0.92 0.96 0.009129 0.01826 1.94% 1.31% 376 400
3900 4 0.9175 0.89 0.95 0.01601  0.03202 3.49% 3.68% 367 400
7700 4 0.735 0.57 0.79 0.055 0.1 1497%  22.83% 294 400
15000 4 0.6175 0.34 0.8 0.09886 0.1877 32.02%  3517% 247 400
31000 4 0.145 0 0.4 0.09097 0.1819 1255%  84.78% 58 400
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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CETIS Analytical Report

Report Date:
Test Code:

03 Jun-16 08:22 (p 2 of 2)
33A983A3 | 08-6674-7299

Echinoid Embryo-Larval Development Test

SPAWAR Systems Center

Analysis ID:  06-1384-7340 Endpoint: Proportion Normal CETIS Version: CETISv1.8.7
Analyzed: 03 Jun-16 8:21 Analysis: Linear Regression (MLE) Official Results: Yes
Proportion Normal Detail

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4

6.1 Lab Control 0.98 0.97 0.88 0.98

1900 0.96 0.93 0.95 0.92

3900 0.95 0.94 0.89 0.89

7700 0.79 0.57 0.79 0.79

15000 0.8 0.34 0.63 0.7

31000 0.15 0 0.4 0.03

Proportion Normal Binomials

C-ug/L Control Type Rep1 Rep 2 Rep 3 Rep 4

6.1 Lab Control 98/100 971100 88/100 98/100

1900 96/100 931100 95/100 92/100

3900 95/100 941100 89/100 89/100

7700 794100 57100 79100 79/100

15000 801100 34/100 63/100 70/100

31000 15/100 0/100 401100 34100

Graphics Log-Normal [NED=A+B*og(X)]
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CETIS Summary Report

Report Date: 03 Jun-16 08:24 (p 1 of 1)

Test Code: 71BC5008 | 19-0816-6664

Echinoid Embryo-Larval Development Test SPAWAR Systems Center
Batch ID: 18-8664-8575 Test Type: Development Analyst: Jacob Munson-Decker

Start Date: 25 Mar-16 09:30 Protocol: EPA/600/R-95/136 (1995) Diluent: Laboratory Seawater

Ending Date: Species:  Strongylocentrotus purpuratus Brine: Not Applicable

Duration: NA Source: Field Collected Age:

Sample |D: 16-8655-8329 Code: 6486D679 Client: SPAWAR

Sample Date: 25 Mar-16 Material:  Zinc sulfate Project: Pulsed Exposure

Receive Date: Source: Pulsed Exposure

Sample Age: 10h Station: Static

Comparison Summary

AnalysisID  Endpoint NOEL LOEL TOEL PMSD TU Method

11-1562-4001 Proportion Normal 63 120 86.95 6.66% Dunnett Multiple Comparison Test

Point Estimate Summary

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

12-1121-3761 Proportion Normal EC50 146.2 134.4 158.1 Linear Regression (MLE)

Test Acceptability

Analysis ID Endpoint Attribute Test Stat TAC Limits Overlap  Decision

11-1562-4001 Proportion Normal Control Resp 0.9825 0.8-NL Yes Passes Acceptability Criteria
12-1121-3761 Proportion Normal Control Resp 0.9825 0.8 - NL Yes Passes Acceptability Criteria
11-1562-4001 Proportion Normal PMSD 0.06662 NL-0.25 No Passes Acceptability Criteria
Proportion Normal Summary

C-ug/L Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev  CV% % Effect
6.1 Lab Control 4 0.9825 0.9586 1 0.96 0.99 0.0075 0.015 1.53% 0.0%
37 4 0.9725 0.9372 1 0.95 1 0.01109  0.02217  2.28% 1.02%
63 4 0.98 0.9456 1 0.95 1 0.0108 0.0216 2.2% 0.25%
120 4 0.6375 0.4344 0.8406 0.47 0.78 0.06382 0.1276 20.02%  3511%
220 4 01775 0.01287 0.342 0.08 0.32 0.0517 0.1034 58.25%  81.93%
480 4 0 0 0 0 o] 0 0 100.0%
Proportion Normal Detail

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4

6.1 Lab Control 0.96 0.99 0.99 0.99

37 0.96 1 0.98 0.95

63 0.99 0.98 0.95 1

120 0.78 0.64 0.47 0.66

220 0.18 0.13 0.08 0.32

480 0 0 0 0

Proportion Normal Binomials

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4

6.1 Lab Control 96/100 99/100 99/100 98100

37 96/100 100/100  98/100 95100

63 99/100 98M100 95100 100/100

120 78/100 64/100 47100 66/100

220 181100 13/100 8/100 32M00

480 0/100 0/100 0/100 01100
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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CETIS Analytical Report

Report Date:
Test Code:

03 Jun-16 08:24 (p 1 of 2)
71BC5008 | 19-0816-6664

Echinoid Embryo-Larval Development Test

SPAWAR Systems Center

Analysis ID:  11-1562-4001 Endpoint: Proportion Normal CETIS Version: CETISv1.8.7

Analyzed: 03 Jun-16 8:24 Analysis: Parametric-Control vs Treatments Official Results: Yes

Batch ID: 18-8664-8575 Test Type: Development Analyst: Jacob Munson-Decker

Start Date: 25 Mar-16 09:30 Protocol: EPA/600/R-95/136 (1995) Diluent: Laboratory Seawater

Ending Date: Species:  Strongylocentrotus purpuratus Brine: Not Applicable

Duration: NA Source: Field Collected Age:

Sample 1D: 16-8655-8329 Code: 6486D679 Client: SPAWAR

Sample Date: 25 Mar-16 Material:  Zinc sulfate Project: Pulsed Exposure

Receive Date: Source: Pulsed Exposure

Sample Age: 10h Station: Static

Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA C>T NA NA 6.66% 63 120 86.95

Dunnett Multiple Comparison Test

Control vs C-pg/L Test Stat Critical MSD DF P-Value P-Type Decision(o:5%)

6.1 37 0.4132 2.356 0.167 6 0.6422 CDF Non-Significant Effect

6.1 63 0.05562  2.356 0.167 6 0.7815 CDF Non-Significant Effect

6.1 120* 7.307 2.356 0.167 6 <0.0001 CDF Significant Effect

6.1 220 14.44 2.356 0.167 6 <0.0001 CDF Significant Effect

Test Acceptability Criteria

Attribute Test Stat TAC Limits Overlap  Decision

Control Resp 0.9825 0.8 - NL Yes Passes Acceptability Criteria

PMSD 0.06662 NL-0.25 No Passes Acceptability Criteria

ANOVA Table

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

Between 3.270706 0.8176765 4 81.69 <0.0001  Significant Effect

Error 0.1501473 0.01000982 15

Total 3.420853 19

Distributional Tests

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

Variances Bartlett Equality of Variance 3.409 13.28 04918 Equal Variances

Distribution Shapiro-Wilk W Normality 0.9708 0.866 07710 Normal Distribution

Proportion Normal Summary

C-ug/L Control Type  Count Mean 95% LCL 95% UCL Median  Min Max Std Err  CV% % Effect
6.1 Lab Control 4 0.9825 0.9586 1 0.99 0.96 0.99 0.0075 1.53% 0.0%
37 4 0.9725 0.9372 1 097 0.95 1 0.01109 2.28% 1.02%
63 4 0.98 0.9456 1 0.985 0.95 1 0.0108 2.2% 0.25%
120 4 0.6375 0.4344 0.8406 0.65 0.47 0.78 0.06382 20.02% 35.11%
220 4 01775 0.01297  0.342 0.155 0.08 0.32 0.0517 58.25% 81.93%
480 4 0 0 0 0 o] 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% ‘o Effect
6.1 Lab Control 4 1.445 1.365 1.526 1.471 1.369 1.471 0.0253 3.5% 0.0%
37 4 1.416 1.292 1.54 1.398 1.345 1.521 0.03907 5.52% 2.02%
63 4 1.441 1.323 1.56 1.45 1.345 1.521 0.03714  515% 0.27%
120 4 0.9284 0.7147 1.142 0.9378 0.7554 1.083 0.06715 14.47% 3577%
220 4 0.4238 0.2113 0.6362 0.4035 0.2868 0.6013 0.06677 31.51% 70.68%
480 4 0.05002 0.05001 0.05003 0.05002 0.05002 0.05002 O 0.0% 96.54%
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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CETIS Analytical Report

Report Date:
Test Code:

03 Jun-16 08:24 (p 2 of 2)
71BC5008 | 19-0816-6664

Echinoid Embryo-Larval Development Test

SPAWAR Systems Center

Proportion Nowmaal

i = N

=

Cantered
Com. Angle

Analysis ID:  11-1562-4001 Endpoint: Proportion Normal CETIS Version: CETISv1.8.7
Analyzed: 03 Jun-16 8:24 Analysis: Parametric-Control vs Treatments Official Results: Yes
Proportion Normal Detail

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
6.1 Lab Control 0.96 0.99 0.99 0.99

37 0.96 1 0.98 0.95

63 0.99 0.98 0.95 1

120 0.78 0.64 0.47 0.66
220 0.18 0.13 0.08 0.32
480 0 0 0 0
Angular {Corrected) Transformed Detail

C-ug/L Control Type Rep1 Rep 2 Rep 3 Rep 4
6.1 Lab Control 1.369 1.471 1.471 1.471
37 1.369 1.521 1.429 1.345
63 1.471 1.429 1.345 1.521
120 1.083 0.9273 0.7554 0.9483
220 0.4381 0.3689 0.2868 0.6013
480 0.05002 0.05002 0.05002  0.05002
Proportion Normal Binomials

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
6.1 Lab Control 96/100 991100 99/100 99/100
37 96/100 100/100  98/100 95/100
63 99/100 98100 95/100 100/100
120 781100 64/100 471100 66/100
220 18/100 13100 8/100 32/100
480 0/100 0/100 0/100 0100
Graphics

6ale ES

000-010-187-1

CETIS™ v1.8.7.16
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CETIS Analytical Report

Report Date:
Test Code:

03 Jun-16 08:24 (p 1 of 2)
71BC5008 | 19-0816-6664

Echinoid Embryo-Larval Development Test

SPAWAR Systems Center

Analysis ID:  12-1121-3761 Endpoint: Proportion Normal CETIS Version: CETISv1.8.7
Analyzed: 03 Jun-16 8:24 Analysis: Linear Regression (MLE) Official Results: Yes

Batch ID: 18-8664-8575 Test Type: Development Analyst: Jacob Munson-Decker
Start Date: 25 Mar-16 09:30 Protocol: EPA/600/R-95/136 (1995) Diluent: Laboratory Seawater
Ending Date: Species:  Strongylocentrotus purpuratus Brine: Not Applicable
Duration: NA Source: Field Collected Age:

Sample |D: 16-8655-8329 Code: 6486D679 Client: SPAWAR

Sample Date: 25 Mar-16 Material:  Zinc sulfate Project: Pulsed Exposure
Receive Date: Source: Pulsed Exposure

Sample Age: 10h Station: Static

Linear Regression Options

Model Function Threshold Option Threshold Optimized Pooled Het Corr  Weighted

Log-Normal [NED=A+B*log(X)] Control Threshold 0.0175 Yes No Yes Yes

Regression Summary

Iters LL AlCc BIC Mu Sigma Adj R2 F Stat Critical P-Value Decision{a:5%)

10 -579.2 1166 1168 2165 0.1783 0.9536 1.17 3.16 0.3488 Non-Significant Lack of Fit
Point Estimates

Level pg/L 95% LCL 95% UCL

EC50 146.2 134.4 158.1

Test Acceptability Criteria

Attribute Test Stat TAC Limits Overlap  Decision

Control Resp 0.9825 0.8 - NL Yes Passes Acceptability Criteria

Regression Parameters

Parameter Estimate Std Error 95% LCL 95% UCL t Stat P-Value Decision{a:5%)

Threshold 0.01854 0.008458 0.000955 0.03613 2.193 0.0397 Significant Parameter

Slope 5.61 0.5503 4.465 6.754 10.19 <0.0001 Significant Parameter

Intercept -12.14 1.203 -14.65 -9.643 -10.09 <0.0001 Significant Parameter

ANOVA Table

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

Model 1612.709 1612.709 1 4747 <0.0001  Significant

Lack of Fit 11.64034 3.880115 3 1.17 0.3488 Non-Significant

Pure Error 59.70355 3.316864 18

Residual 71.34389 3.397328 21

Residual Analysis

Attribute Method Test Stat Critical P-Value Decision{a:5%)

Goodness-of-Fit Pearson Chi-Sq GOF 71.34 32.67 <0.0001 Significant Heterogenity

Likelihood Ratio GOF 72.48 32.67 <0.0001 Significant Heterogenity
Variances Mod Levene Equality of Variance 1.538 2773 02278 Equal Variances
Distribution Shapiro-Wilk W Normality 0.9656 0.9169 0.5602 Normal Distribution
Anderson-Darling A2 Normality 0.4532 2.492 0.2755 Normal Distribution

Proportion Normal Summary Calculated Variate(A/B)

C-ug/L Control Type Count Mean Min Max Std Err Std Dev  CV% %Effect A B
6.1 Lab Control 4 0.9825 0.96 0.99 0.0075 0.015 1.53% 0.0% 393 400
37 4 0.9725 0.95 1 001109  0.02217 2.28% 1.02% 389 400
63 4 0.98 0.95 1 0.0108 0.0216 2.2% 0.25% 392 400
120 4 0.6375 0.47 0.78 0.06382 0.1276 20.02%  35.11% 255 400
220 4 01775 0.08 0.32 0.0517 0.1034 58.25% 8183% 71 400
480 4 0 0 0 0 o] 1000% O 400
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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CETIS Analytical Report

Report Date:
Test Code:

03 Jun-16 08:24 (p 2 of 2)
71BC5008 | 19-0816-6664

Echinoid Embryo-Larval Development Test

SPAWAR Systems Center

Analysis ID:  12-1121-3761 Endpoint: Proportion Normal CETIS Version: CETISv1.8.7
Analyzed: 03 Jun-16 8:24 Analysis: Linear Regression (MLE) Official Results: Yes
Proportion Normal Detail
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
6.1 Lab Control 0.96 0.99 0.99 0.99
37 0.96 1 0.98 0.95
63 0.99 0.98 0.95 1
120 0.78 0.64 0.47 0.66
220 0.18 0.13 0.08 032
480 0 0 0 0
Proportion Normal Binomials
C-ug/L Control Type Rep1 Rep 2 Rep 3 Rep 4
6.1 Lab Control 96/100 991100 99/100 99/100
37 96/100 100/100  98/100 95/100
63 99/100 98100 95/100 100/100
120 78/100 64/100 47100 66/100
220 18/100 131100 8/100 32100
480 0/100 0/100 0/100 0/100
Graphics Log-Normal [NED=A+B*og(X)]
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Embryo Larval Bicassay 96-Hour Development

Test Species: S. purpuratus

Project: 77, (ronin Vi oot

SampleidD: E— Start Date: .+, ;v 7002 0730
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Embryo Larval Bi

Taad

86-Hour Development

Test Species: S. purpuratus

Project: e Dl
) e
SamplelD: =~ ” Start Date: ..., 25 20,
e
Test No.: " End Date: ..., 29 j0ie  c290
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Embryo Larval Bioassay 86-Hour Development

Project: 7, e FUlse —tegh Test Species: S. purpuratus
Sampie ID: " Start Date: /’%‘“/\Lv 7.5 A e
Test No.: s End Date: Ar..... 249, ?l PR
Random # Number Counted Number Normal | Technician Initials
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SPAWAR Systems Center Pacific Bioassay Lab, 53475 Strothe Rd, Bldg 111 Rm 116, San Diego, CA 92152

A-92



Ao e ¥e N

o ; TR
Kvx v\»{:k‘u,mi/ji 5 ?% (?yﬁvgzﬁ ‘i,yfg’!?ff’\)‘t'v“’tﬁ f
|Reference Test ) ~_|Random # |
LC A 0.8748 7
B 0.6869 21
c 0.3910 18
D 0.4382 1|23
20/A 0.0037
B 0.5837 22
B c 0.0441 11
D 0.8849 3|25
40 A 0.7292 16
B 0.9292 15
] C 0.5733 4l
D 0.0445 23]
80/A 0.6876 24
B 0.8564 6
C 0.7220 12
D 0.6714 19|~ 3 ol d
160|A 0.1709 20 )
B 0.3706 13
C 0.3369 14{~<-
D 0.1066 2|12
320|A 0.9091 17|#
B 0.2122) 8
C 0.2670 5|4
D 0.8133 10
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Random#

Lab Control A 0.5845 61

B 0.6507 69

v ic 04249 71
D 0.9299 82

1280 (3) A 0.8379 65

B 0.0162 32

C 0.7760 - 86

D 0.1132 59

1280 (6) A 0.8304 81]

\ B 0.7995 54
c 0.0726 50

D 0.7270 47

1280 {12) A 0.2938 52

\ B 0.4319 63
) C 0.8490 38
D 0.6585 68

2560 (3) A 0.3413 26

- B 0.0507 72
X c 0.3755 79
D 0.1115 87

2560 (6) A 0.3180 58

B 0.1302 64

c 0.4550 42

D 0.5330 41

2560 (12) A 0.8517 31

/ B 0.2851 51
c 0.8529 70
D 0.0780 74

5120 (3) A 0.6611 66

B 0.8533 62

c 0.2712 85

D 0.9482 25

5120 (6) A 0.4405 33

B 0.2024, 73
’ C 0.6027 67
D 0.4736 76
5120 (12) A 0.8423 78]

B 0.9545 43

I 0.4812 46

D 0.6995 88
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QA &

A-95

Kasdone 25 ’77\ Plisd FyposieAd. \f 9
10240 (3) A 0.4941 75] - %g:?
- B 0.9326 30 % RN
O C 0.6437 77| }
D 0.1938 53| .90
10240 (6) A 0.8836 37
B 0.3714 56
c 0.4978 60
D 0.6438 40|
10240 (12) A 0.8103 35|~ ¥
B 0.8089 80
C 0.4931 49|59
D 0.2327 29|~ ¢+
[20480 (3) A 0.6762] 34|
“/ B 0.9751 55|70 s
C 0.9596 36} 77
D 0.1544 83
20480 (6) A 0.6905 84|72
B 0.4058 44| 4
e C 0.0901 27| ®
D 0.9705 57|
20480 (12) A 0.2912 28| - %
B 0.5643 48| -«
C 0.3675 45
D 0.2211 39| -4
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Embryo-Larval Development Test — SPAWNING CHECKLIST & CALCULATIONS

T ek

Batch ID: A Spawn/Test Date: 3 /s /re
Analyst: T Test Species: 5. purpuradyu s

o

Taski oo i Time
Spawning Inducement Initiated 3o
Spawning Begins o€ 45
Females/Males Isolated in Incubator 3/
Fertilization Initiated Do
Fertilzation Terminated/eggs rinsed o7 Yo
Embryo Counts oo
Embryo addition to vials 0930

Embryo Counts: .

Embryo Stock #1: ¢, 2\ | 34 Mean= 27 / 22 L *1000ul/ml= ¢2<$<  cells/mlL
Embryo Stock #2: <, 2¢ , 3d Mean= 37 /[ 2o uL*1000ul/mL=/8SC cells/mL
EmbryoStock#3: 20 , 2% , 25 Mean= 3 [/ 2o ul*1000ul/mL=_rs33% cells/mL

Adjust selected embryo stock to 2000 embryos/ml. Confirm density:
Selected Stock: 88 , 27 , 34_ Mean= 34 [/ 2o ul*1000ul/mL=_ /7/& cells/mL
Add 100 pl of 2000 embryo/ml stock to obtain 20 embryos/ml in test vials.

Notes:
S¥oeie #7100 7 Lok clizod vopn
Hocprwz & g0/ Lovl tipatin?
Hocrr #5307, (Gei. g al o
Setecte o Siemss # b
1706 Ciso 1D = 257 grmipgos S Ton

& 4 A e

fy  fepwi e

s ent Fossm oA Eebeen

[felVon 2wt @ o s ofb 42;\/ gt

SPAWAR Systems Center Pacific Bioassay Lab, 53475 "Strothe Rd, Bldg 111 Rm 116, San Diego, CA 92152
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A.5. ZINC EXPOSURES - MYSID SHRIMP:

CETIS Summary Report

Report Date: 02 Jun-16 16:10 (p 1 of 1)

Test Code: 36B62F78 | 08-1790-8368

Americamysis 96-h Acute Survival Test SPAWAR Systems Center
Batch ID: 13-0299-9056 Test Type: Survival (96h) Analyst: Marienne A Colvin

Start Date: 10 Dec-15 10:00 Protocol: EPA/821/R-02-012 (2002) Diluent: Laboratory Seawater

Ending Date: 14 Dec-15 08:30 Species:  Americamysis bahia Brine: Not Applicable

Duration: 94h Source: Aguatic Research Organisms, NH Age: 5

Sample ID: 19-3283-9386 Code: 7334C9DA Client: SPAWAR

Sample Date: 10 Dec-15 Material:  Zinc sulfate Project: Pulsed Exposure

Receive Date: 10 Dec-15 Source: Pulsed Exposure

Sample Age: 10h Station: 3 Hour

Comparison Summary

AnalysisID  Endpoint NOEL LOEL TOEL PMSD TU Method

15-2693-9165 96h Survival Rate 3280 5430 4220 24.5% Dunnett Multiple Comparison Test

Point Estimate Summary

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

06-7575-6139 96h Survival Rate LC50 10440 7262 15300 Linear Regression (MLE)

96h Survival Rate Summary

C-ug/L Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev  CV% % Effect
13 Lab Control 4 0.95 0.7909 1 0.8 1 0.05 0.1 10.53%  0.0%
398 4 1 1 1 1 1 0 0 0.0% -5.26%
753 4 0.85 0.5453 1 06 1 0.09574 0.1915 22.53%  10.53%
1520 4 0.95 0.7909 1 0.8 1 0.05 0.1 10.53%  0.0%
3280 4 1 1 1 1 1 0 0 0.0% -5.26%
5430 4 0.7 0.3818 1 0.6 1 0.1 0.2 28.57%  26.32%
16700 4 0.25 0 0.5547 0 0.4 0.09574  0.1915 76.59%  73.68%
96h Survival Rate Detail

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4

13 Lab Control 1 1 1 0.8

398 1 1 1 1

753 1 0.6 1 0.8

1520 1 1 0.8 1

3280 1 1 1 1

5430 1 0.6 0.6 0.6

16700 0 0.4 0.4 0.2

96h Survival Rate Binomials

C-g/L Control Type Rep 1 Rep 2 Rep 3 Rep 4

13 Lab Control 5/5 5/5 5/5 415

398 5/5 5/5 5/5 5/5

753 5/5 3/5 5/5 415

1520 5/5 55 4/5 55

3280 5/5 55 /5 55

5430 5/5 3/5 3/5 3/5

16700 0/5 2/5 2/5 1/5
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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CETIS Analytical Report

Report Date:
Test Code:

02 Jun-16 16:10 (p 1 of 2)
36B62F78 | 09-1790-9368

Americamysis 96-h Acute Survival Test

SPAWAR Systems Center

Analysis ID:  15-2693-9165 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7

Analyzed: 05 May-16 11:43 Analysis: Parametric-Control vs Treatments Official Results: Yes

Batch ID: 13-0299-9056 Test Type: Survival (96h) Analyst: Marienne A Colvin

Start Date: 10 Dec-15 10:00 Protocol: EPA/821/R-02-012 (2002) Diluent: Laboratory Seawater

Ending Date: 14 Dec-15 08:30 Species: Americamysis bahia Brine: Not Applicable

Duration: 94h Source: Aquatic Research Crganisms, NH Age: 5

Sample 1D: 19-3283-9386 Code: 7334CODA Client: SPAWAR

Sample Date: 10 Dec-15 Material:  Zinc sulfate Project: Pulsed Exposure

Receive Date: 10 Dec-15 Source: Pulsed Exposure

Sample Age:  10h Station: 3 Hour

Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA C>T NA NA 24.5% 3280 5430 4220

Dunnett Multiple Comparison Test

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

13 398 -0.5283  2.448 0.276 6 0.9549 CDF Non-Significant Effect

13 753 1.018 2.448 0.276 6 0.4453 CDF Non-Significant Effect

13 1520 0 2.448 0.276 6 0.8571 CDF Non-Significant Effect

13 3280 -0.5283  2.448 0.276 6 009549 CDF Non-Significant Effect

13 5430* 2528 2.448 0.276 6 0.0427 CDF Significant Effect

13 16700* 6.843 2.448 0276 6 <0.0001 CDF Significant Effect

ANOVA Table

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

Between 2.152008 0.3586679 6 14.12 <0.0001  Significant Effect

Error 0.5332697 0.0253938 21

Total 2.685277 27

Distributional Tests

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

Variances Mod Levene Equality of Variance 1.381 3.812 0.2678 Equal Variances

Variances Levene Equality of Variance 4.421 3.812 0.0048 Unequal Variances

Distribution Shapire-Wilk W Normality 0.9533 0.8975 0.2393 Normal Distribution

96h Survival Rate Summary

C-ug/L Control Type Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% Y%Effect
13 Lab Control 4 0.95 0.7908 1 1 0.8 1 0.05 10.53% 0.0%
398 4 1 1 1 1 1 1 0 0.0% -5.26%
753 4 0.85 0.5453 1 0.9 0.6 1 0.09574 22.53% 10.53%
1520 4 0.95 0.7909 1 1 0.8 1 0.05 10.53% 0.0%
3280 4 1 1 1 1 1 1 o] 0.0% -5.26%
5430 4 0.7 0.3818 1 0.6 0.6 1 01 28.57% 26.32%
16700 4 0.25 0 0.5547 0.3 o] 0.4 0.09574 76.59% 73.68%
Angular (Corrected) Transformed Summary

C-ug/L Control Type Count Mean 95% LCL 395% UCL Median Min Max Std Err CV% Y%Effect
13 Lab Control 4 1.286 1.096 1.475 1.345 1.107 1.345 0.05953 9.26% 0.0%
398 4 1.345 1.345 1.346 1.345 1.345 1.345 o] 0.0% -4.63%
753 4 1171 0.8199 1.522 1.226 0.8861 1.345 0.1103 18.84%  8.93%
1520 4 1.286 1.096 1.475 1.345 1.107 1.345 0.05953 9.26% 0.0%
3280 4 1.345 1.345 1.346 1.345 1.345 1.345 o] 0.0% -4.63%
5430 4 1.001 0.6355 1.366 0.8861 0.8861 1.345 0.1148 22.94% 22.16%
16700 4 0.5146 0.166 0.8633 0.5742 0.2255 0.6847 0.1096 42.58% 59.97%
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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CETIS Analytical Report Report Date: 02 Jun-16 16:10 (p 2 of 2)

Test Code: 36B62F78 | 09-1790-9368
Americamysis 96-h Acute Survival Test SPAWAR Systems Center
Analysis ID:  15-2693-9165 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 05 May-16 11:43 Analysis: Parametric-Control vs Treatments Official Results: Yes
96h Survival Rate Detail
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
13 Lab Control 1 1 1 0.8
398 1 1 1 1
753 1 06 1 0.8
1520 1 1 0.8 1
3280 1 1 1 1
5430 1 06 0.6 0.6
16700 0 0.4 0.4 0.2
Angular (Corrected) Transformed Detail
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
13 Lab Control 1.345 1.345 1.345 1.107
398 1.345 1.345 1.345 1.345
753 1.345 0.8861 1.345 1.107
1520 1.345 1.345 1.107 1.345
3280 1.345 1.345 1.345 1.345
5430 1.345 0.8861 0.8861 0.8861
16700 0.2255 0.6847 0.6847 0.4636
96h Survival Rate Binomials
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
13 Lab Control 5/5 5/5 5/5 415
398 5/5 5/5 5/5 5/5
753 5/5 3/5 5/5 4/5
1520 5/5 5/5 4/5 5/5
3280 5/5 5/5 5/5 5/5
5430 5/5 3/5 3/5 3/5
16700 0/5 2/5 2/5 1/5
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CETIS Analytical Report

Report Date:
Test Code:

02 Jun-16 16:10 (p 1 of 2)
36B62F78 | 09-1790-9368

Americamysis 96-h Acute Survival Test

SPAWAR Systems Center

Analysis ID:  06-7575-6139 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 05 May-16 11:43 Analysis: Linear Regression (MLE) Official Results: Yes

Batch ID: 13-0299-9056 Test Type: Survival (96h) Analyst: Marienne A Colvin
Start Date: 10 Dec-15 10:00 Protocol: EPA/821/R-02-012 (2002) Diluent: Laboratory Seawater
Ending Date: 14 Dec-15 08:30 Species:  Americamysis bahia Brine: Not Applicable
Duration: 94h Source: Aquatic Research Organisms, NH Age: 5

Sample |D: 19-3283-8386 Code: 7334C9DA Client: SPAWAR

Sample Date: 10 Dec-15 Material:  Zinc sulfate Project: Pulsed Exposure
Receive Date: 10 Dec-15 Source: Pulsed Exposure

Sample Age: 10h Station: 3 Hour

Linear Regression Options

Model Function Threshold Option Threshold Optimized Pooled Het Corr  Weighted

Log-Normal [NED=A+B*log(X)] Control Threshold 0.05 Yes No No Yes

Regression Summary

Iters LL AlCc BIC Mu Sigma Adj R2 F Stat Critical P-Value Decision{a:5%)

21 -44.67 96.33 99.33 4.019 0.2874 0.5272 472 2.84 0.0071 Significant Lack of Fit
Point Estimates

Level pg/L 95% LCL 95% UCL

LC50 10440 7262 15300

Regression Parameters

Parameter Estimate Std Error 95% LCL 95% UCL t Stat P-Value Decision(a:5%)

Threshold 0.0542 0.02539  0.004426 0.104 2.134 0.0428 Significant Parameter

Slope 3.48 0.9119 1.692 5.267 3.816 0.0008 Significant Parameter

Intercept -13.98 3.639 -21.12 -6.85 -3.842 0.0007 Significant Parameter

ANOVA Table

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

Model 40.04662 40.04662 1 3211 <0.0001  Significant

Lack of Fit 14.76146 3.690365 4 4.72 0.0071 Significant

Pure Error 16.41999 0.781904 21

Residual 31.18145 1.247258 25

Residual Analysis

Attribute Method Test Stat Critical P-Value Decision(a:5%)

Goodness-of-Fit Pearson Chi-Sq GOF 31.18 37.65 0.1831 Non-Significant Heterogenity

Likelihood Ratio GOF 28.93 37.65 0.2667 Non-Significant Heterogenity
Variances Mod Levene Equality of Variance 1.635 2.573 0.1869 Equal Variances
Distribution Shapiro-Wilk W Normality 0.7589 0.9264 <0.0001 Non-normal Distribution
Anderson-Darling A2 Normality 3.296 2.492 <0.0001 Non-normal Distribution

96h Survival Rate Summary Calculated Variate(A/B)

C-ug/L Control Type Count Mean Min Max Std Err Std Dev  CV% %Effect A B
13 Lab Control 4 095 0.8 1 0.05 01 10.53%  0.0% 19 20
398 4 1 1 1 0 0 0.0% -5.26% 20 20
753 4 0.85 0.6 1 0.09574 0.1815 2253%  10.53% 17 20
1520 4 0.95 0.8 1 0.05 01 10.53%  0.0% 19 20
3280 4 1 1 1 0 0 0.0% -5.26% 20 20
5430 4 07 0.6 1 0.1 0.2 2857%  26.32% 14 20
16700 4 0.25 0 0.4 0.09574 0.1815 7659% 7368% 5 20
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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CETIS Analytical Report Report Date: 02 Jun-16 16:10 (p 2 of 2)

Test Code: 36B62F78 | 09-1790-9368
Americamysis 96-h Acute Survival Test SPAWAR Systems Center
Analysis ID:  06-7575-6139 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 05 May-16 11:43 Analysis: Linear Regression (MLE) Official Results: Yes

96h Survival Rate Detail
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4

13 Lab Control 1 1 1 0.8
398 1 1 1 1
753 1 06 1 0.8
1520 1 1 0.8 1
3280 1 1 1 1
5430 1 06 0.6 0.6
16700 0 0.4 0.4 0.2
96h Survival Rate Binomials
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
13 Lab Control 5/5 5/5 5/5 415
398 5/5 5/5 5/5 55
753 5/5 3/5 5/5 4/5
1520 5/5 5/5 4/5 5/5
3280 5/5 5/5 5/5 5/5
5430 5/5 3/5 3/5 3/5
16700 0/5 215 2/5 1/5
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CETIS Summary Report

Report Date: 02 Jun-1616:10 (p 1 of 1)

Test Code: 794A30D0 | 20-3490-5296

Americamysis 96-h Acute Survival Test SPAWAR Systems Center
Batch ID: 13-0299-9056 Test Type: Survival (96h) Analyst: Jacob Munson-Decker

Start Date: 10 Dec-15 10:00 Protocol: EPA/821/R-02-012 (2002) Diluent: Laboratory Seawater

Ending Date: Species:  Americamysis bahia Brine: Not Applicable

Duration: NA Source: Aquatic Research Organisms, NH Age: 5

Sample |D: 14-7223-8677 Code: 57C09455 Client: SPAWAR

Sample Date: 10 Dec-15 Material:  Zinc sulfate Project: Pulsed Exposure

Receive Date: Source: Pulsed Exposure

Sample Age: 10h Station: 6 Hour

Comparison Summary

AnalysisID  Endpoint NOEL LOEL TOEL PMSD TU Method

06-3505-2453 96h Survival Rate 1520 3280 2233 20.5% Steel Many-One Rank Sum Test

Point Estimate Summary

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

02-9090-2398 96h Survival Rate LC50 3914 3114 4674 Linear Regression (MLE)

96h Survival Rate Summary

C-ug/L Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev  CV% % Effect
13 Lab Control 4 1 1 1 1 1 0 0 0.0% 0.0%
398 4 095 0.7909 1 0.8 1 0.05 0.1 10.53%  5.0%
753 4 1 1 1 1 1 0 0 0.0% 0.0%
1520 4 1 1 1 1 1 0 0 0.0% 0.0%
3280 4 0.65 0.4909 0.8091 0.6 0.8 0.05 0.1 15.38%  35.0%
5430 4 02 0 0.6501 0 0.6 0.1414 0.2828 141.4%  80.0%
16700 4 0 0 0 0 0 o] o] 100.0%
96h Survival Rate Detail

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4

13 Lab Control 1 1 1 1

398 1 08 1 1

753 1 1 1 1

1520 1 1 1 1

3280 0.8 06 0.6 0.6

5430 0 06 0.2 0

16700 0 0 0 0

96h Survival Rate Binomials

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4

13 Lab Control 5/5 5/5 5/5 5/5

398 5/5 4/5 5/5 5/5

753 5/5 5/5 5/5 5/5

1520 5/5 5/5 5/5 5/5

3280 415 3/5 3/5 3/5

5430 0/5 3/5 1/5 0/5

16700 0/5 0/5 0/5 0/5
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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CETIS Analytical Report

Report Date:
Test Code:

02 Jun-16 16:10 (p 1 of 2)
794A30D0 | 20-3490-5296

Americamysis 96-h Acute Survival Test

SPAWAR Systems Center

Analysis ID:  06-3505-2453 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7

Analyzed: 05 May-16 11:44 Analysis: Nonparametric-Control vs Treatments Official Results: Yes

Batch ID: 13-0299-9056 Test Type: Survival (96h) Analyst: Jacob Munson-Decker

Start Date: 10 Dec-15 10:00 Protocol: EPA/821/R-02-012 (2002) Diluent: Laboratory Seawater

Ending Date: Species: Americamysis bahia Brine: Not Applicable

Duration: NA Source: Aquatic Research Organisms, NH Age: 5

Sample 1D: 14-7223-8677 Code: 57C00455 Client: SPAWAR

Sample Date: 10 Dec-15 Material:  Zinc sulfate Project: Pulsed Exposure

Receive Date: Source: Pulsed Exposure

Sample Age: 10h Station: 6 Hour

Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA C>T NA NA 20.5% 1520 3280 2233

Steel Many-One Rank Sum Test

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

13 398 16 10 1 6 06105 Asymp Non-Significant Effect

13 753 18 10 1 6 0.8333 Asymp Non-Significant Effect

13 1520 18 10 1 6 0.8333 Asymp Non-Significant Effect

13 3280* 10 10 0 6 00417 Asymp Significant Effect

13 5430* 10 10 0 6 0.0417 Asymp Significant Effect

ANOVA Table

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

Between 2.641152 0.5282304 5 25.68 <0.0001  Significant Effect

Error 0.3703232 0.02057351 18

Total 3.011475 23

Distributional Tests

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

Variances Mod Levene Equality of Variance 2.56 4.248 0.0643 Equal Variances

Variances Levene Equality of Variance 5.161 4.248 0.0041 Unequal Variances

Distribution Shapiro-Wilk W Normality 0.7709 0.884 0.0001 Non-normal Distribution

96h Survival Rate Summary

C-ug/L Control Type Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
13 Lab Control 4 1 1 1 1 1 1 o] 0.0% 0.0%
398 4 0.95 0.7908 1 1 0.8 1 0.05 10.53% 5.0%
753 4 1 1 1 1 1 1 0 0.0% 0.0%
1520 4 1 1 1 1 1 1 0 0.0% 0.0%
3280 4 0.65 0.4909 0.8091 0.6 0.6 0.8 0.05 15.38%  35.0%
5430 4 02 0 0.6501 0.1 0 0.6 01414 141.4%  80.0%
16700 4 0 0 0 0 0 (4] (4] 100.0%
Angular (Corrected) Transformed Summary

C-ug/L Control Type Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
13 Lab Control 4 1.345 1.345 1.346 1.345 1.345 1.345 o] 0.0% 0.0%
398 4 1.286 1.096 1.475 1.345 1.107 1.345 0.05953 9.26% 4.43%
753 4 1.345 1.345 1.346 1.345 1.345 1.345 o] 0.0% 0.0%
1520 4 1.345 1.345 1.346 1.345 1.345 1.345 o] 0.0% 0.0%
3280 4 0.9413 0.7655 1.117 0.8861 0.8861 1.107 0.05527 11.74% 30.03%
5430 4 0.4502 -0.04551 0.9459 0.3446 0.2255 0.8861 0.1558 69.2% 66.54%
16700 4 0.2255 0.2255 0.2256 0.2255 0.2255 0.2255 (4] 0.0% 83.24%
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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CETIS Analytical Report Report Date: 02 Jun-16 16:10 (p 2 of 2)

Test Code: T94A30D0 | 20-3490-5296
Americamysis 96-h Acute Survival Test SPAWAR Systems Center
Analysis ID:  06-3505-2453 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 05 May-16 11:44 Analysis: Nonparametric-Control vs Treatments Official Results: Yes

96h Survival Rate Detail

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
13 Lab Control 1 1 1 1

398 1 0.8 1 1

753 1 1 1 1
1520 1 1 1 1
3280 0.8 0.6 0.6 0.6
5430 0 0.6 0.2 0
16700 0 0 0 0

Angular (Corrected) Transformed Detail

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
13 Lab Control 1.345 1.345 1.345 1.345
398 1.345 1.107 1.345 1.345
753 1.345 1.345 1.345 1.345
1520 1.345 1.345 1.345 1.345
3280 1.107 0.8861 0.8861 0.8861
5430 0.2255 0.8861 0.4636 0.2255
16700 0.2255 0.2255 0.2255 0.2255

96h Survival Rate Binomials

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
13 Lab Control 5/5 5/5 5/5 5/5
398 5/5 4/5 5/5 5/5
753 5/5 5/5 5/5 5/5
1520 5/5 5/5 5/5 5/5
3280 4/5 3/5 3/5 3/5
5430 0/5 3/5 1/5 0/5
16700 0/5 0/5 0/5 0/5
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CETIS Analytical Report

Report Date:
Test Code:

02 Jun-16 16:10 (p 1 of 2)
794A30D0 | 20-3490-5296

Americamysis 96-h Acute Survival Test

SPAWAR Systems Center

Analysis ID:  02-9090-2398 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 05 May-16 11:44 Analysis: Linear Regression (MLE) Official Results: Yes

Batch ID: 13-0299-9056 Test Type: Survival (96h) Analyst: Jacob Munson-Decker
Start Date: 10 Dec-15 10:00 Protocol: EPA/821/R-02-012 (2002) Diluent: Laboratory Seawater
Ending Date: Species:  Americamysis bahia Brine: Not Applicable
Duration: NA Source: Aquatic Research Organisms, NH Age: 5

Sample |D: 14-7223-8677 Code: 57C09455 Client: SPAWAR

Sample Date: 10 Dec-15 Material:  Zinc sulfate Project: Pulsed Exposure
Receive Date: Source: Pulsed Exposure

Sample Age: 10h Station: 6 Hour

Linear Regression Options

Model Function Threshold Option Threshold Optimized Pooled Het Corr  Weighted

Log-Normal [NED=A+B*log(X)] Control Threshold 1E-07 Yes No No Yes

Regression Summary

Iters LL AlCc BIC Mu Sigma Adj R2 F Stat Critical P-Value Decision{a:5%)

24 -28.48 63.96 66.96 3.593 0.161 0.7593 5773 2.84 0.0027 Significant Lack of Fit
Point Estimates

Level pg/L 95% LCL 95% UCL

LC50 3914 3114 4674

Regression Parameters

Parameter Estimate Std Error 95% LCL 95% UCL t Stat P-Value Decision(a:5%)

Threshold 001269 0.01335 -0.01348 0.03885 0.9504 0.3510 Non-Significant Parameter

Slope 6.212 1.867 2553 9.871 3.328 0.0027 Significant Parameter

Intercept -22.32 6.743 -35.54 -9.101 -3.31 0.0028 Significant Parameter

ANOVA Table

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

Model 82.83003 82.83003 1 87.15 <0.0001  Significant

Lack of Fit 12.44364 3.11091 4 5.773 0.0027 Significant

Pure Error 11.31723 0.538916 21

Residual 23.76087 0.950435 25

Residual Analysis

Attribute Method Test Stat Critical P-Value Decision(a:5%)

Goodness-of-Fit Pearson Chi-Sq GOF 23.76 37.65 0.5332 Non-Significant Heterogenity

Likelihood Ratio GOF 15.03 37.65 0.9407 Non-Significant Heterogenity
Variances Mod Levene Equality of Variance 1.315 2.573 0.2939 Equal Variances
Distribution Shapiro-Wilk W Normality 0.6597 0.9264 <0.0001 Non-normal Distribution
Anderson-Darling A2 Normality 4.149 2.492 <0.0001 Non-normal Distribution

96h Survival Rate Summary Calculated Variate(A/B)

C-ug/L Control Type Count Mean Min Max Std Err Std Dev  CV% %Effect A B
13 Lab Control 4 1 1 1 0 0 0.0% 0.0% 20 20
398 4 0.95 0.8 1 0.05 0.1 1053% 5.0% 19 20
753 4 1 1 1 0 0 0.0% 0.0% 20 20
1520 4 1 1 1 0 0 0.0% 0.0% 20 20
3280 4 0.65 0.6 0.8 0.05 01 15.38%  35.0% 13 20
5430 4 02 0 0.6 0.1414 0.2828 141.4%  80.0% 4 20
16700 4 0 0 0 0 0 1000% 0O 20
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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CETIS Analytical Report

Report Date: 02 Jun-1616:10 (p 2 of 2)
Test Code: 794A30D0 | 20-3490-5296

Americamysis 96-h Acute Survival Test

SPAWAR Systems Center

Analysis ID:  02-9090-2398
Analyzed: 05 May-16 11:44

Endpoint:
Analysis:

96h Survival Rate
Linear Regression (MLE)

CETIS Version: CETISv1.8.7
Official Results: Yes

96h Survival Rate Detail

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
13 Lab Control 1 1 1 1
398 1 0.8 1 1
753 1 1 1 1
1520 1 1 1 1
3280 0.8 0.6 0.6 0.6
5430 0 0.6 0.2 0
16700 0 0 0 0
96h Survival Rate Binomials
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
13 Lab Control 5/5 5/5 5/5 5/5
398 5/5 4/5 5/5 5/5
753 5/5 5/5 5/5 5/5
1520 5/5 5/5 5/5 5/5
3280 4/5 3/5 3/5 35
5430 0/5 3/5 175 0/5
16700 0/5 0/5 0/5 0/5
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CETIS Summary Report

Report Date:

02 Jun-16 16:09 (p 1 of 1)

Test Code: 5B610AS5A | 15-3308-6298

Americamysis 96-h Acute Survival Test SPAWAR Systems Center
Batch ID: 13-0299-9056 Test Type: Survival (96h) Analyst: Jacob Munson-Decker

Start Date: 10 Dec-15 10:00 Protocol: EPA/821/R-02-012 (2002) Diluent: Laboratory Seawater

Ending Date: Species:  Americamysis bahia Brine: Not Applicable

Duration: NA Source: Aquatic Research Organisms, NH Age: 5

Sample |D: 14-0668-4680 Code: 53D84E08 Client: SPAWAR

Sample Date: 10 Dec-15 Material:  Zinc sulfate Project: Pulsed Exposure

Receive Date: 10 Dec-15 Source: Pulsed Exposure

Sample Age: 10h Station: 12 Hour

Comparison Summary

AnalysisID  Endpoint NOEL LOEL TOEL PMSD TU Method

14-4521-2713 96h Survival Rate 753 1520 1070 21.0% Steel Many-One Rank Sum Test

Point Estimate Summary

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

09-4567-2331 96h Survival Rate LC50 2060 1685 2492 Linear Regression (MLE)

96h Survival Rate Summary

C-ug/L Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev  CV% % Effect
13 Lab Control 4 1 1 1 1 1 0 0 0.0% 0.0%
398 4 1 1 1 1 1 0 0 0.0% 0.0%
753 4 1 1 1 1 1 0 0 0.0% 0.0%
1520 4 07 0.5163 0.8837 0.6 0.8 0.05774  0.1155 16.5% 30.0%
3280 4 02 0 0.6501 0 0.6 0.1414 0.2828 141.4%  80.0%
5430 4 0 0 0 0 0 (4] (4] 100.0%
16700 4 0 0 0 0 0 o] o] 100.0%
96h Survival Rate Detail

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4

13 Lab Control 1 1 1 1

398 1 1 1 1

753 1 1 1 1

1520 0.8 06 0.8 0.6

3280 0 02 0.6 0

5430 0 0 0 0

16700 0 0 0 0

96h Survival Rate Binomials

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4

13 Lab Control 5/5 5/5 5/5 5/5

398 5/5 5/5 5/5 5/5

753 5/5 5/5 5/5 5/5

1520 415 3/5 4/5 3/5

3280 0/5 1/5 3/5 0/5

5430 0/5 0/5 0/5 0/5

16700 0/5 0/5 0/5 0/5
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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CETIS Analytical Report Report Date: 02 Jun-16 16:09 (p 1 of 2)

Test Code: 5B610A5A | 15-3308-6298
Americamysis 96-h Acute Survival Test SPAWAR Systems Center
Analysis ID:  14-4521-2713 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 05 May-16 11:45 Analysis: Nonparametric-Control vs Treatments Official Results: Yes
Batch ID: 13-0299-9056 Test Type: Survival (96h) Analyst: Jacob Munson-Decker
Start Date: 10 Dec-15 10:00 Protocol: EPA/821/R-02-012 (2002) Diluent: Laboratory Seawater
Ending Date: Species: Americamysis bahia Brine: Not Applicable
Duration: NA Source: Aquatic Research Organisms, NH Age: 5
Sample 1D: 14-0668-4680 Code: 53D84E08 Client: SPAWAR
Sample Date: 10 Dec-15 Material:  Zinc sulfate Project: Pulsed Exposure
Receive Date: 10 Dec-15 Source: Pulsed Exposure
Sample Age: 10h Station: 12 Hour
Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA C>T NA NA 21.0% 753 1520 1070
Steel Many-One Rank Sum Test
Control vs C-ugiL Test Stat Critical Ties DF P-Value P-Type Decision(a:5%)
13 398 18 10 1 6 0.8000 Asymp Non-Significant Effect
13 753 18 10 1 6 0.8000 Asymp Non-Significant Effect
13 1520* 10 10 0 6 0.0350 Asymp Significant Effect
13 3280 10 10 0 6 0.0350 Asymp Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision{a:5%)
Between 2.453502 0.6133756 4 27.06 <0.0001  Significant Effect
Error 0.3400105 0.02266737 15
Total 2.793513 19

Distributional Tests

Attribute Test Test Stat Critical P-Value Decision{a:1%)
Variances Mod Levene Equality of Variance 4.508 4.893 0.0137 Equal Variances
Variances Levene Equality of Variance 6.762 4.893 0.0026 Unequal Variances
Distribution Shapiro-Wilk W Normality 0.7438 0.866 0.0001 Non-normal Distribution

96h Survival Rate Summary

C-ug/L Control Type Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
13 Lab Control 4 1 1 1 1 1 1 0 0.0% 0.0%
398 4 1 1 1 1 1 1 0 0.0% 0.0%
753 4 1 1 1 1 1 1 0 0.0% 0.0%
1520 4 0.7 0.5163 0.8837 0.7 06 0.8 0.05774 16.5% 30.0%
3280 4 0.2 0 0.6501 0.1 0 0.6 01414 141.4%  80.0%
5430 4 0 0 0 0 0 0 0 100.0%
16700 4 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
13 Lab Control 4 1.345 1.345 1.346 1.345 1.345 1.345 0 0.0% 0.0%
398 4 1.345 1.345 1.346 1.345 1.345 1.345 0 0.0% 0.0%
753 4 1.345 1.345 1.346 1.345 1.345 1.345 0 0.0% 0.0%
1520 4 0.9966 0.7935 1.2 0.9966 0.8861 1.107 0.06382 12.81% 25.92%
3280 4 0.4502 -0.04551 0.9459 0.3446 0.2255 0.8861 0.1558 69.2% 66.54%
5430 4 0.2255 0.2255 0.2256 0.2255 0.2255 0.2255 0 0.0% 83.24%
16700 4 0.2255 0.2255 0.2256 0.2255 0.2255 0.2255 0 0.0% 83.24%
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CETIS Analytical Report Report Date: 02 Jun-16 16:09 (p 2 of 2)

Test Code: 5B610A5A | 15-3308-6298
Americamysis 96-h Acute Survival Test SPAWAR Systems Center
Analysis ID:  14-4521-2713 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 05 May-16 11:45 Analysis: Nonparametric-Control vs Treatments Official Results: Yes

96h Survival Rate Detail

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
13 Lab Control 1 1 1 1

398 1 1 1 1

753 1 1 1 1
1520 0.8 0.6 0.8 0.6
3280 0 0.2 0.6 0
5430 0 0 0 0
16700 0 0 0 0

Angular (Corrected) Transformed Detail

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
13 Lab Control 1.345 1.345 1.345 1.345
398 1.345 1.345 1.345 1.345
753 1.345 1.345 1.345 1.345
1520 1.107 0.8861 1.107 0.8861
3280 0.2255 0.4636 0.8861 0.2255
5430 0.2255 0.2255 0.2255 0.2255
16700 0.2255 0.2255 0.2255 0.2255

96h Survival Rate Binomials

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
13 Lab Control 5/5 5/5 5/5 5/5
398 5/5 5/5 5/5 5/5
753 5/5 5/5 5/5 5/5
1520 4/5 35 4/5 3/5
3280 0/5 1/5 3/5 0/5
5430 0/5 0/5 0/5 0/5
16700 /5 0/5 0/5 0/5
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CETIS Analytical Report

Report Date:
Test Code:

02 Jun-16 16:09 (p 1 of 2)
5B610A5A | 15-3308-6298

Americamysis 96-h Acute Survival Test

SPAWAR Systems Center

Analysis ID:  09-4567-2331 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 05 May-16 11:46 Analysis: Linear Regression (MLE) Official Results: Yes

Batch ID: 13-0299-9056 Test Type: Survival (96h) Analyst: Jacob Munson-Decker
Start Date: 10 Dec-15 10:00 Protocol: EPA/821/R-02-012 (2002) Diluent: Laboratory Seawater
Ending Date: Species:  Americamysis bahia Brine: Not Applicable
Duration: NA Source: Aquatic Research Organisms, NH Age: 5

Sample |D: 14-0668-4680 Code: 53D84E08 Client: SPAWAR

Sample Date: 10 Dec-15 Material:  Zinc sulfate Project: Pulsed Exposure
Receive Date: 10 Dec-15 Source: Pulsed Exposure

Sample Age: 10h Station: 12 Hour

Linear Regression Options

Model Function Threshold Option Threshold Optimized Pooled Het Corr  Weighted

Log-Normal [NED=A+B*log(X)] Control Threshold 1E-07 No No No Yes

Regression Summary

Iters LL AlCc BIC Mu Sigma Adj R2 F Stat Critical P-Value Decision{a:5%)

8 -23.1 50.68 52.87 3.314 0.194 0.8941 1.663 2.685 0.1874 Non-Significant Lack of Fit
Point Estimates

Level pg/L 95% LCL 95% UCL

LC50 2060 1685 2492

Regression Parameters

Parameter Estimate Std Error 95% LCL 95% UCL t Stat P-Value Decision(a:5%)

Slope 5.153 0.9096 3.371 6.936 5.666 <0.0001 Significant Parameter

Intercept -17.08 3.036 -23.03 -11.13 -5.625 <0.0001 Significant Parameter

ANOVA Table

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

Model 103.8834 103.8834 1 2289 <0.0001  Significant

Lack of Fit 3.346611 0.669322 5 1.663 0.1874 Non-Significant

Pure Error 8.452381 0.402494 21

Residual 11.79899 0.453807 26

Residual Analysis

Attribute Method Test Stat  Critical P-Value Decision(a:5%)

Goodness-of-Fit Pearson Chi-Sq GOF 11.8 38.89 0.9922 Non-Significant Heterogenity

Likelihood Ratio GOF 11 38.89 0.9955 Non-Significant Heterogenity
Variances Mod Levene Equality of Variance 4.129 2.573 0.0068 Unequal Variances
Distribution Shapiro-Wilk W Normality 0.6633 0.9264 <0.0001 Non-normal Distribution
Anderson-Darling A2 Normality 3.175 2.492 <0.0001 Non-normal Distribution

96h Survival Rate Summary Calculated Variate(A/B)

C-ug/L Control Type Count Mean Min Max Std Err Std Dev  CV% %Effect A B
13 Lab Control 4 1 1 1 0 0 0.0% 0.0% 20 20
398 4 1 1 1 0 0 0.0% 0.0% 20 20
753 4 1 1 1 0 0 0.0% 0.0% 20 20
1520 4 07 0.6 0.8 0.05774 0.1155 16.5% 30.0% 14 20
3280 4 02 0 0.6 0.1414 0.2828 141.4%  80.0% 4 20
5430 4 0 0 0 0 0 1000% O 20
16700 4 0 0 0 0 0 1000% 0O 20
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CETIS Analytical Report

Report Date:

02 Jun-16 16:09 (p 2 of 2)

Test Code: 5B610A5A | 15-3308-6298
Americamysis 96-h Acute Survival Test SPAWAR Systems Center
Analysis ID:  09-4567-2331 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 05 May-16 11:46 Analysis: Linear Regression (MLE) Official Results: Yes
96h Survival Rate Detail
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
13 Lab Control 1 1 1 1
398 1 1 1 1
753 1 1 1 1
1520 0.8 06 0.8 0.6
3280 0 02 0.6 0
5430 0 0 0 0
16700 0 0 0 0
96h Survival Rate Binomials
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
13 Lab Control 5/5 5/5 5/5 55
398 5/5 5/5 5/5 55
753 5/5 5/5 5/5 5/5
1520 4/5 3/5 4/5 3/5
3280 0/5 1/5 3/5 0/5
5430 0/5 0/5 0/5 0/5
16700 0/5 0/5 0/5 0/5
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CETIS Summary Report Report Date: 02 Jun-16 16:09 (p 1 of 1)

Test Code: 30F9BA8YF | 08-2167-2095

Americamysis 96-h Acute Survival Test SPAWAR Systems Center
Batch ID: 13-0299-9056 Test Type: Survival (96h) Analyst: Jacob Munson-Decker

Start Date: 10 Dec-15 10:00 Protocol: EPA/821/R-02-012 (2002) Diluent: Laboratory Seawater

Ending Date: 14 Dec-15 08:30 Species:  Americamysis bahia Brine: Not Applicable

Duration: 84h Source: Aquatic Research Organisms, NH Age: 5

Sample |D: 11-1242-4832 Code: 424E4180 Client: SPAWAR

Sample Date: 10 Dec-15 Material:  Zinc sulfate Project: Pulsed Exposure

Receive Date: Source: Reference Toxicant

Sample Age: 10h Station: Reference Toxicant

Comparison Summary

AnalysisID  Endpoint NOEL LOEL TOEL PMSD TU Method

16-2240-7981 96h Survival Rate 358 753 547.4 26.8% Dunnett Multiple Comparisen Test

Point Estimate Summary

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

04-3492-6438 96h Survival Rate LC50 5101 4151 605.9 Linear Regression (MLE)

96h Survival Rate Summary

C-ug/L Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev  CV% % Effect
13 Lab Control 4 0.95 0.7908 1 0.8 1 0.05 0.1 10.53%  0.0%
100 4 1 1 1 1 1 0 0 0.0% -5.26%
180 4 09 0.7163 1 0.8 1 0.05774  0.1155 12.83%  5.26%
398 4 0.75 0.3496 1 04 1 0.1258 0.2517 33.55%  21.05%
753 4 0.1 0 0.4182 0 0.4 0.1 02 200.0%  89.47%
1520 4 0 0 0 0 0 (4] (4] 100.0%
96h Survival Rate Detail

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4

13 Lab Control 1 1 1 0.8

100 1 1 1 1

180 1 08 0.8 1

398 0.8 1 0.4 0.8

753 0.4 0 0 0

1520 0 0 0 0

96h Survival Rate Binomials

C-g/L Control Type Rep 1 Rep 2 Rep 3 Rep 4

13 Lab Control 5/5 5/5 5/5 415

100 5/5 5/5 5/5 5/5

180 5/5 4/5 4/5 5/5

398 415 5/5 2/5 415

753 215 0/5 0/5 05

1520 0/5 0/5 0/5 0/5
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:

A-115



CETIS Analytical Report

Report Date:
Test Code:

02 Jun-16 16:09 (p 1 of 2)
30F9BBIF | 08-2167-2095

Americamysis 96-h Acute Survival Test

SPAWAR Systems Center

Analysis ID:  16-2240-7981 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7

Analyzed: 05 May-16 11:46 Analysis: Parametric-Control vs Treatments Official Results: Yes

Batch ID: 13-0299-9056 Test Type: Survival (96h) Analyst: Jacob Munson-Decker

Start Date: 10 Dec-15 10:00 Protocol: EPA/821/R-02-012 (2002) Diluent: Laboratory Seawater

Ending Date: 14 Dec-15 08:30 Species: Americamysis bahia Brine: Not Applicable

Duration: 94h Source: Aquatic Research Organisms, NH Age: 5

Sample 1D: 11-1242-4832 Code: 424E4180 Client: SPAWAR

Sample Date: 10 Dec-15 Material:  Zinc sulfate Project: Pulsed Exposure

Receive Date: Source: Reference Toxicant

Sample Age: 10h Station: Reference Toxicant

Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA C>T NA NA 26.8% 398 753 547 .4

Dunnett Multiple Comparison Test

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

13 100 -0.4687  2.356 0.299 6 09159 CDF Non-Significant Effect

13 180 0.4687 2.356 0.299 6 06182 CDF Non-Significant Effect

13 398 1.769 2.356 0.299 6 0.1360 CDF Non-Significant Effect

13 753* 7.443 2.356 0.299 6 <0.0001 CDF Significant Effect

ANOVA Table

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

Between 2.71033 0.6775825 4 21 <0.0001 Significant Effect

Error 0.4840547 0.03227031 15

Total 3.194385 19

Distributional Tests

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

Variances Mod Levene Equality of Variance 0.74 4.893 0.5793 Equal Variances

Variances Levene Equality of Variance 2.499 4.893 0.0868 Equal Variances

Distribution Shapire-Wilk W Normality 0.9446 0.866 0.2923 Normal Distribution

96h Survival Rate Summary

C-ug/L Control Type Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
13 Lab Control 4 0.95 0.7908 1 1 0.8 1 0.05 10.53% 0.0%
100 4 1 1 1 1 1 1 o] 0.0% -5.26%
180 4 09 0.7163 1 0.8 0.8 1 0.05774 12.83% 5.26%
398 4 0.75 0.3496 1 0.8 0.4 1 0.1258 33.55% 21.05%
753 4 0.1 0 0.4182 0 0 0.4 0.1 200.0% 89.47%
1520 4 0 0 0 0 0 (4] (4] 100.0%
Angular (Corrected) Transformed Summary

C-ug/L Control Type Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
13 Lab Control 4 1.286 1.096 1.475 1.345 1.107 1.345 0.05953 9.26% 0.0%
100 4 1.345 1.345 1.346 1.345 1.345 1.345 (4] 0.0% -4.63%
180 4 1.226 1.007 1.445 1.226 1.107 1.345 0.06874 11.21% 4.63%
398 4 1.061 0.6237 1.498 1.107 0.6847 1.345 0.1374 250.91% 17.47%
753 4 0.3403 -0.02503 0.7057 0.2255 0.2255 0.6847 0.1148 67.47% 73.53%
1520 4 0.2255 0.2255 0.2256 0.2255 0.2255 0.2255 o] 0.0% 82.46%
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CETIS Analytical Report

Report Date:
Test Code:

02 Jun-16 16:09 (p 2 of 2)
30F9BBIF | 08-2167-2095

Americamysis 96-h Acute Survival Test

SPAWAR Systems Center

Analysis ID:  16-2240-7981 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 05 May-16 11:46 Analysis: Parametric-Control vs Treatments Official Results: Yes
96h Survival Rate Detail
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
13 Lab Control 1 1 1 0.8
100 1 1 1 1
180 1 08 0.8 1
398 0.8 1 0.4 0.8
753 0.4 0 0 0
1520 0 0 0 0
Angular (Corrected) Transformed Detail
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
13 Lab Control 1.345 1.345 1.345 1.107
100 1.345 1.345 1.345 1.345
180 1.345 1.107 1.107 1.345
398 1.107 1.345 0.6847 1.107
753 0.6847 0.2255 0.2255 0.2255
1520 0.2255 0.2255 0.2255 0.2255
96h Survival Rate Binomials
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
13 Lab Control 5/5 5/5 5/5 415
100 5/5 5/5 5/5 5/5
180 5/5 4/5 4/5 55
398 415 5/5 2/5 415
753 2/5 0/5 0/5 0/5
1520 0/5 0/5 0/5 0/5
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CETIS Analytical Report

Report Date:
Test Code:

02 Jun-16 16:09 (p 1 of 2)
30F9BBIF | 08-2167-2095

Americamysis 96-h Acute Survival Test

SPAWAR Systems Center

Analysis ID:  04-3492-6438 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 05 May-16 11:47 Analysis: Linear Regression (MLE) Official Results: Yes

Batch ID: 13-0299-9056 Test Type: Survival (96h) Analyst: Jacob Munson-Decker
Start Date: 10 Dec-15 10:00 Protocol: EPA/821/R-02-012 (2002) Diluent: Laboratory Seawater
Ending Date: 14 Dec-15 08:30 Species:  Americamysis bahia Brine: Not Applicable
Duration: 94h Source: Aquatic Research Organisms, NH Age: 5

Sample |D: 11-1242-4832 Code: 424E4180 Client: SPAWAR

Sample Date: 10 Dec-15 Material:  Zinc sulfate Project: Pulsed Exposure
Receive Date: Source: Reference Toxicant

Sample Age: 10h Station: Reference Toxicant

Linear Regression Options

Model Function Threshold Option Threshold Optimized Pooled Het Corr  Weighted

Log-Normal [NED=A+B*log(X)] Control Threshold 0.05 Yes No No Yes

Regression Summary

Iters LL AlCc BIC Mu Sigma Adj R2 F Stat Critical P-Value Decision{a:5%)

11 -29.66 66.51 68.85 2.708 0.1351 0.7502 1.431 3.16 0.2666 Non-Significant Lack of Fit
Point Estimates

Level pg/L 95% LCL 95% UCL

LC50  510.1 4151 605.9

Regression Parameters

Parameter Estimate Std Error 95% LCL 95% UCL t Stat P-Value Decision(a:5%)

Threshold 0.04964 0.02815 -0.00554 0.1048 1.763 0.0924 Non-Significant Parameter

Slope 7.401 1.865 3.746 11.06 3.968 0.0007 Significant Parameter

Intercept -20.04 5.093 -30.02 -10.06 -3.935 0.0008 Significant Parameter

ANOVA Table

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

Model 71.73054 71.73054 1 71.07 <0.0001  Significant

Lack of Fit 4.081984 1.360661 3 1.431 0.2666 Non-Significant

Pure Error 17.11345 0.950747 18

Residual 21.19543 1.009306 21

Residual Analysis

Attribute Method Test Stat Critical P-Value Decision(a:5%)

Goodness-of-Fit Pearson Chi-Sq GOF 21.2 32.67 0.4471 Non-Significant Heterogenity

Likelihood Ratio GOF 20.83 32.67 0.4693 Non-Significant Heterogenity
Variances Mod Levene Equality of Variance 1.027 2.773 0.4311 Equal Variances
Distribution Shapiro-Wilk W Normality 0.902 0.9169 0.0238 Non-normal Distribution
Anderson-Darling A2 Normality 1.298 2.492 0.0019 Non-normal Distribution

96h Survival Rate Summary Calculated Variate(A/B)

C-ug/L Control Type Count Mean Min Max Std Err Std Dev  CV% %Effect A B
13 Lab Control 4 095 0.8 1 0.05 01 10.53%  0.0% 19 20
100 4 1 1 1 0 0 0.0% -5.26% 20 20
180 4 09 0.8 1 0.05774 0.1155 12.83%  5.26% 18 20
398 4 0.75 0.4 1 0.1258 0.2517 33.55% 21.05% 15 20
753 4 0.1 0 0.4 0.1 0.2 200.0%  89.47% 2 20
1520 4 0 0 0 0 0 1000% 0O 20
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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CETIS Analytical Report

Report Date:
Test Code:

02 Jun-16 16:09 (p 2 of 2)
30F9BBIF | 08-2167-2095

Americamysis 96-h Acute Survival Test

SPAWAR Systems Center

Analysis ID:  04-3492-6438 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 05 May-16 11:47 Analysis: Linear Regression (MLE) Official Results: Yes
96h Survival Rate Detail
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
13 Lab Control 1 1 1 0.8
100 1 1 1 1
180 1 08 0.8 1
398 0.8 1 0.4 0.8
753 0.4 0 0 0
1520 0 0 0 0
96h Survival Rate Binomials
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
13 Lab Control 5/5 5/5 5/5 4/5
100 5/5 5/5 5/5 5/5
180 5/5 4/5 4/5 5/5
398 4/5 5/5 2/5 4/5
753 2/5 0/5 0/5 0/5
1520 0/5 0/5 0/5 0/5
Graphics Log-Normal [NED=A+B*og(X)]
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Marine Acute Bioassay
Static-Renewal Conditions

Water Quality Measurements
& Test Organism Survival

Project: Definitive Pulsed Exposure Test Species: A. bahia Tech Initials
SampleiD:___ %, hr Exposure Start DatefTime: 12/10/2015 1000 OjMpas72]se
Test No.: - End DatefTime: 12/14/2015 0830 Gounts:[ 34 gal
Readings:kt 4 N
Dilutions made by:{ ] # [ ] —
R Number of Live Salinity Temperature Dissolved Cxygen pH
Concentration Rep Organisms {ppt) °C} {mall) (units}
Hg/L v _
:24.1:48 ) °72:] 1960 24
Lab Control | A T192s i 2ast s
34 ppt B - |
C
D
500pg/L A 7,5 | 7y
Zing B L
Cc
D [
1000pg/L Al nn
Zinc Bls gy |2
c |5 e
D~ 4
2000ug/L Alxgis |ls s
Zinc B RS
B [ <y %
D R : :
4000pg/L A S s < Imab b nar | R s ey (5 [red [ase
Zinc B b3 ey
c s
b 5
8000pg/L A g 3 75 [zt
Zinc B - : ~
c
D
16000pg/. | A
Zine B
c
]
Initial Counts )
Qc'd by: Jo el
Animal Source/Date Received: ARQ 12/8/2015 Age at Initiation: 5 days Feeding Times
ot 24 48| 72| 96
Comments: i = initial reading in fresh test solutien, f = final reading in test chamber prior to renewal
Organisms fed prior to initiation, circle ong (/y 4 n)
- -y
Tests aerated? Gircle one (y /; n) if yes, sample ID{s): Duration;
. ) TA T L e
Aeration source; I Ty
7
QC Check: Tt &7 7 2000 Fihal Review: 2 e

SPAWAR Systems Cenfer Pacific Bioassay Lab, 53475 Strothe Rd, Bidg 111 Rm 116, San Dieyo, CA 92152
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Marine Acute Bioassay - Water Quality Measurements

Static-Renewal Conditions & Test Organism Survival
Project: Definifive Pulsed Exposure Test Species: A. bahia Tech initials
Sample ID: hr Exposure . Start DatefTime: 12/10/2015 1000 0| 24|48 72| %
Test No.: o End DatefTime: 12/14/2015 0830 Counts:[i-7 |wit [T fu
Readings: 7.4 |7 [ 1
Dilutions made by: [T A
Number of Live Salinity Temperature Dissolved Oxygen pH
Concentration Rep Organisms topt) ) ., {mgiL) {units)
gl - T e - -
07|24 [ 48:|.72)| ‘96 0|24 | a8:{ 72 | 96
LabContrel | A [¥ |5 [5 1< )¢ tee [ |2oe|5 PEY
34 ppt B |s | ]«|¢ |7 -
Cle =]« <
D | |5 |4 |4 |4
500ug/L A 5 i2sl v A
Zine B i - C L i
C 5 :
— :
b el S
1000pgi. | A 5 B [z |0y i 7z G sk
Zinc B S ! - - S -
c < L
D 5 s ]
2000ug/L A B P8 7
Zine B 5 -
c s e
b = I g e .
4000ug/L A 4 Bz e |50 ]
Zinc B % -
c %
D =
8000pgIL A et
Zine B Aol 1é . —
cisis ,
D Simit oo
16000pgiL | A - | - -] - v = zar g |7ve
Zing B ) - 1 R
clv]z]e]" |- e
ol zl (1< -1— = l

Initial Counts .
QC'd by: o /WH

Feeding Times

Animal Source/Date Received: ARQ 12/8/2015 Age at Initiation: 5 days
o | 24 | 48| 72 | 88
Comments: i = initial reading in fresh test solution, f = final reading in test chamber prior to renewal
o
Organisms fed prior to initiation, circle oné { y ,/ n )

Tests aerated? Circle one {y (A1) by Duration:
-

Aeration source:

Py {;,/! ,/f:““.’f/ Final Review: /(/(_/0_ (ﬂ(g’ /LQ

-

QC Check:
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Marine Acute Bioassay Water Quality Measurements

Static-Renewal Conditions & Test Organism Survival
Preject: Definitive Pulsed Exposure Test Species: A. bahia Tech Initlals
Sample ID: __{ " hr Exposure Start DatefTime: _12/10/2015 1600 0 | 24) 48|72 98
Test No.: _— End DatefTime: 12/14/2015 0830 Counts:fs | U1 st

T [T et

Dilutions made by:|.1.4

Coneentration N“C’;be’ of Live . Salinity ’ Tempoerature Dissolved Oxygen pH
HoiL Rop il I (p.pt) i ral f gl i (units i
0. 24'1:48:|:72 96| 0| 24| 48|72 ] g6 cod-las | ra ] ve] o) 2aTas vz les o 2e a7 Y e
LabControl | A | < | < |C | < ET ' G lfe |ge [T na Trel 78
‘ 3d ppt B | - ~
[od
D &
500pg/L. A e | (15 |2 162 163 Bo g
Zing B - -
o]
D
1000yg/L A
Zinc B —
C
D
2000pgill | A =
Zinc B ~ =
C
D
4000ugiL A 7
Zinc B : -
[ RS
D |4 i
8so00ugiL | A | = - = Frslzadmen] | - Vigles e - ] - P B
Zine B [» [~ - . . ..
Cis |4 |- 1~
D™ | -1 - -
LT O L Rl e e e M 22 P n e I I (0l 222 e o I Y e = e bmed - - |
Zine Blo|- || - - BE - B
R = T EE
S A | j
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A.6. ZINC EXPOSURES — ANALYTICAL CHEMISTRY REPORTS:

| ||| I— WECK LABORATORIES, INC.
LI

Analytical Laboratory Service - Since 1964

CERTIFICATE OF ANALYSIS

Client: U.S. Naval SPAWAR Systems Center Pacific Report Date: 05/26/16 15:13
53475 Strothe Rd., Bidg. 111 Code 71760

San Diego CA, 92152 Received Date: 05/12/16 01:10

Turn Around: Normal
Attention: Molly Colvin Client Project: Definitive Sea Urchin Pulsed Zinc
Toxicity Test

Phone:  (619) 553-2788

Fax: -
Work Order(s): 6E12039

NELAC #4047-002 ORELAP ELAP#1132 NEVADA #CA211 HAWAII LACSD #10143

The resuifs in this report apply to the samples analyzed in accordance with the Chain of Custody document. Weck Laboratories, Inc.
certifies that the test results mest alf NELAC requirements unfess noted in the case narrative. This analytical report is confidential and is
only intended for the use of Weck Laboratories, Inc. and its clfent. This report contains the Chain of Custody document, which is an integral
partof it, and can only be repreduced in full with the authorization of Weck Laboratories, inc.

Dear Molly Colvin :
Enclosed are the results of analyses for samples received 05/12/16 01:10 with the Chain of Custody document. The samples
were received in good condition, at 18.8 °C. All analysis met the method criteria except as noted below or in the report with data

qualifiers.

Case Narrative:

Reviewed by:

Chris Samatmanakit
Project Manager

Page 1 of 16

Weck Laboratories, Inc 14859 East Clark Avenue, City of Industry, California 91745-1396  (626) 336-2139  FAX (626) 336-2634
The results in this report apply to the samples analyzed in accordance with the chain of custody dacument. This analytical report must be reproduced in its entirety

www.wecklabs.com
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WECK LABORATORIES, INC.

U.S. Naval SPAWAR Systems Center Pacific
53475 Strothe Rd., Bldg. 111 Code 71760
San Diego CA, 92152

Sample ID
TO-EPC-0
TO-EPC-20
TO-EPC-40
TO-EPC-80
TO-EPC-160
TO-EPC-320
TO-EPC-1280
TO-EPC-2560
TO-EPC-5120
TO-EPC-10240
TO-EPC-20180

Metals - Low Level by 1600 Series Methods

ANALYTICAL REPORT FOR SAMPLES

ANALYSES

Sampled by:

Molly, Gunther Rosen, Jac
Molly, Gunther Rosen, Jac
Molly, Gunther Rosen, Jac
Molly, Gunther Rosen, Jac
Molly, Gunther Rosen, Jac
Molly, Gunther Rosen, Jac
Molly, Gunther Rosen, Jac
Molly, Gunther Rosen, Jac
Molly, Gunther Rosen, Jac
Molly, Gunther Rosen, Jac
Molly, Gunther Rosen, Jac

Analytical Laboratory Service - Since 1964

Date Received:
Date Reported:

LabID

6E12039-01
6E12039-02
6E12039-03
G6E12039-04
6E12039-05
6E12039-06
6E12039-07
6E12039-08
6E12039-08
6E12039-10
6E12038-11

Matrix

Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water

0512716 01:10
05/26/16 15:13

Date Sampled

03/25/16 08:30
03/2516 08:30
03/25/16 08:30
03/2516 08:30
03/25/16 08:30
03/2516 08:30
03/25/16 08:30
03/25/16 08:30
03/25/16 08:30
03/25/16 08:30
03/25/16 08:30

Page 2 of 16

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety
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WECK LABORATORIES, INC.

U.S. Naval SPAWAR Systems Center Pacific
53475 Strothe Rd., Bldg. 111 Code 71760
San Diego CA, 92152

Analytical Laboratory Service - Since 1964

Date Received: 0512116 01:10
Date Reported: 05/26116 1513

6E12039-01 TO-EPC-0
Sampled: 03/25/16 08:30 Sampled By: Molly, Gunther Rosen, Jacob Munson Matrix: Water
Metals - Low Level by 1600 Series Methods
Method: EPA 1640 Batch: W6E0823 Prepared: 05/16/16 09:13 Analyst: gza
Analyte Result MRL Units Dil Analyzed Qualifier
Zinc, Total 6.1 0.20 ug/l 1 0517/16 21:53
Page 3 of 16

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety
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WECK LABORATORIES, INC.

U.S. Naval SPAWAR Systems Center Pacific
53475 Strothe Rd., Bldg. 111 Code 71760
San Diego CA, 92152

Analytical Laboratory Service - Since 1964

Date Received: 0512116 01:10
Date Reported: 05/26116 1513

6E12039-02 TO-EPC-20
Sampled: 03/25/16 08:30 Sampled By: Molly, Gunther Rosen, Jacob Munson Matrix: Water
Metals - Low Level by 1600 Series Methods
Method: EPA 1640 Batch: W6E0823 Prepared: 05/16/16 09:13 Analyst: gza
Analyte Result MRL Units Dil Analyzed Qualifier
Zinc, Total 37 1.0 ug/l 5 05M117i16 22:48
Page 4 of 16

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety
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WECK LABORATORIES, INC.

U.S. Naval SPAWAR Systems Center Pacific
53475 Strothe Rd., Bldg. 111 Code 71760
San Diego CA, 92152

Analytical Laboratory Service - Since 1964

Date Received: 0512116 01:10
Date Reported: 05/26116 1513

6E12039-03 TO-EPC-40
Sampled: 03/25/16 08:30 Sampled By: Molly, Gunther Rosen, Jacob Munson Matrix: Water
Metals - Low Level by 1600 Series Methods
Method: EPA 1640 Batch: W6E0823 Prepared: 05/16/16 09:13 Analyst: gza
Analyte Result MRL Units Dil Analyzed Qualifier
Zinc, Total 63 1.0 ug/l 5 05M17i16 23:02
Page 5 of 16

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety
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WECK LABORATORIES, INC.

U.S. Naval SPAWAR Systems Center Pacific
53475 Strothe Rd., Bldg. 111 Code 71760
San Diego CA, 92152

Analytical Laboratory Service - Since 1964

Date Received: 0512116 01:10
Date Reported: 05/26116 1513

6E12039-04 TO-EPC-80
Sampled: 03/25/16 08:30 Sampled By: Molly, Gunther Rosen, Jacob Munson Matrix: Water
Metals - Low Level by 1600 Series Methods
Method: EPA 1640 Batch: W6E0823 Prepared: 05/16/16 09:13 Analyst: gza
Analyte Result MRL Units Dil Analyzed Qualifier
Zinc, Total 120 2.0 ug/l 10 0517116 23:15
Page 6 of 16

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety
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WECK LABORATORIES, INC.

U.S. Naval SPAWAR Systems Center Pacific
53475 Strothe Rd., Bldg. 111 Code 71760
San Diego CA, 92152

Analytical Laboratory Service - Since 1964

Date Received: 0512116 01:10
Date Reported: 05/26116 1513

6E12039-05 TO-EPC-160
Sampled: 03/25/16 08:30 Sampled By: Molly, Gunther Rosen, Jacob Munson Matrix: Water
Metals - Low Level by 1600 Series Methods
Method: EPA 1640 Batch: W6E0823 Prepared: 05/16/16 09:13 Analyst: gza
Analyte Result MRL Units Dil Analyzed Qualifier
Zinc, Total 220 4.0 ug/l 20 0517116 23:29
Page 7 of 16

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety
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WECK LABORATORIES, INC.

U.S. Naval SPAWAR Systems Center Pacific
53475 Strothe Rd., Bldg. 111 Code 71760
San Diego CA, 92152

Analytical Laboratory Service - Since 1964

Date Received: 0512116 01:10
Date Reported: 05/26116 1513

6E12039-06 TO-EPC-320
Sampled: 03/25/16 08:30 Sampled By: Molly, Gunther Rosen, Jacob Munson Matrix: Water
Metals - Low Level by 1600 Series Methods
Method: EPA 1640 Batch: W6E0823 Prepared: 05/16/16 09:13 Analyst: gza
Analyte Result MRL Units Dil Analyzed Qualifier
Zinc, Total 480 10 ug/l 50 0517116 23:43
Page 8 of 16

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety
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WECK LABORATORIES, INC.

U.S. Naval SPAWAR Systems Center Pacific
53475 Strothe Rd., Bldg. 111 Code 71760
San Diego CA, 92152

Analytical Laboratory Service - Since 1964

Date Received: 0512116 01:10
Date Reported: 05/26116 1513

6E12039-07 TO-EPC-1280
Sampled: 03/25/16 08:30 Sampled By: Molly, Gunther Rosen, Jacob Munson Matrix: Water
Metals - Low Level by 1600 Series Methods
Method: EPA 1640 Batch: W6E0823 Prepared: 05/16/16 09:13 Analyst: gza
Analyte Result MRL Units Dil Analyzed Qualifier
Zinc, Total 1900 200 ug/l 1000 05/17/16 23:56
Page 9 of 16

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety
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WECK LABORATORIES, INC.

U.S. Naval SPAWAR Systems Center Pacific
53475 Strothe Rd., Bldg. 111 Code 71760
San Diego CA, 92152

Analytical Laboratory Service - Since 1964

Date Received: 0512116 01:10
Date Reported: 05/26116 1513

6E12039-08 TO-EPC-2560
Sampled: 03/25/16 08:30 Sampled By: Molly, Gunther Rosen, Jacob Munson Matrix: Water
Metals - Low Level by 1600 Series Methods
Method: EPA 1640 Batch: W6E0823 Prepared: 05/16/16 09:13 Analyst: gza
Analyte Result MRL Units Dil Analyzed Qualifier
Zinc, Total 3900 200 ug/l 1000 05/18/16 00:10

Page 10 of 16

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety
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WECK LABORATORIES, INC.

U.S. Naval SPAWAR Systems Center Pacific
53475 Strothe Rd., Bldg. 111 Code 71760
San Diego CA, 92152

Analytical Laboratory Service - Since 1964

Date Received: 0512116 01:10
Date Reported: 05/26116 1513

6E12039-09 TO-EPC-5120
Sampled: 03/25/16 08:30 Sampled By: Molly, Gunther Rosen, Jacob Munson Matrix: Water
Metals - Low Level by 1600 Series Methods
Method: EPA 1640 Batch: W6E0823 Prepared: 05/16/16 09:13 Analyst: gza
Analyte Result MRL Units Dil Analyzed Qualifier
Zinc, Total 7700 200 ug/l 1000 05/18/16 00:24

Page 11 of 16

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety
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WECK LABORATORIES, INC.

U.S. Naval SPAWAR Systems Center Pacific
53475 Strothe Rd., Bldg. 111 Code 71760
San Diego CA, 92152

Analytical Laboratory Service - Since 1964

Date Received: 0512116 01:10
Date Reported: 05/26116 1513

6E12039-10 TO-EPC-10240
Sampled: 03/25/16 08:30 Sampled By: Molly, Gunther Rosen, Jacob Munson Matrix: Water
Metals - Low Level by 1600 Series Methods
Method: EPA 1640 Batch: W6E0823 Prepared: 05/16/16 09:13 Analyst: gza
Analyte Result MRL Units Dil Analyzed Qualifier
Zinc, Total 15000 200 ug/l 1000 05/18/16 00:37

Page 12 of 16

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety
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WECK LABORATORIES, INC.

U.S. Naval SPAWAR Systems Center Pacific
53475 Strothe Rd., Bldg. 111 Code 71760
San Diego CA, 92152

Analytical Laboratory Service - Since 1964

Date Received: 0512116 01:10
Date Reported: 05/26116 1513

6E12039-11 TO-EPC-20180
Sampled: 03/25/16 08:30 Sampled By: Molly, Gunther Rosen, Jacob Munson Matrix: Water
Metals - Low Level by 1600 Series Methods
Method: EPA 1640 Batch: W6E0823 Prepared: 05/16/16 09:13 Analyst: gza
Analyte Result MRL Units Dil Analyzed Qualifier
Zinc, Total 31000 400 ug/l 2000 05/18/16 00:51

Page 13 of 16

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety
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W| ||| I_ WECK LABORATORIES, INC.
i

Analytical Laboratory Service - Since 1964

U.S. Naval SPAWAR Systems Center Pacific Date Received: 0512116 01:10
53475 Strothe Rd., Bldg. 111 Code 71760 Date Reported: 05/26/16 15:13
San Diego CA, 92152

QUALITY CONTROL
SECTION

Page 14 of 16

Weck Laboratories, Inc 14859 East Clark Avenue, City of Industry, California 91745-1396  (626) 336-2139  FAX (626) 336-2634
The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

www.wecklabs.com
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||| WECK LABORATORIES, INC.
Tt

Analytical Laboratory Service - Since 1964

U.S. Naval SPAWAR Systems Center Pacific Date Received: 0512116 01:10
53475 Strothe Rd., Bldg. 111 Code 71760 Date Reported: 05/26/16 15:13
San Diego CA, 92152

Metals - Low Level by 1600 Series Methods - Quality Control

Batch W6E0823 - EPA 1640

. Spike Source % REC RPD Data

Analyte Result MRL Units Level Resut "% Limits  RPD  1imit  Qualifiers
Blank (W6E0823-BLK1) Analyzed: 05/17/16 19:50

Zinc, Total ND 0.20 ug/l
LCS (W6E0823-B51) Analyzed: 05/17/16 20:03

Zine, Total 10.0 0.20 ugh 10.0 100 75-127
Matrix Spike (W6E0823-MS1) Source: 6E10043-01 Analyzed: 05/17/16 20:17

Zine, Total 29.0 0.20 ugh 10.0 202 89 68132
Matrix Spike (W6E0823-MS2) Source: 6E12039-01 Analyzed: 05/17/16 20:44

Zinc, Total 16.4 0.20 ug/l 10.0 6.09 103  68-132
Matrix Spike Dup (W6E0823-MSD1) Source: 6E10043-01 Analyzed: 05/17/16 20:31

Zine, Total 29.5 0.20 ugh 10.0 202 94 68132 2 30
Matrix Spike Dup (W6E0823-MSD2) Source: 6E12039-01 Analyzed: 05/17/16 20:58

Zine, Total 16.4 0.20 ugh 10.0 6.09 103 68-132 0.09 30

Page 15 of 16

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety
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| ||| I— WECK LABORATORIES, INC.

rrrrrrrrrrrerrreta

Analytical Laboratory Service - Since 1964

U.S. Naval SPAWAR Systems Center Pacific Date Received: 0512116 01:10
53475 Strothe Rd., Bldg. 111 Code 71760 Date Reported: 05/26/16 15:13
San Diego CA, 92152

Notes and Definitions

ND NOT DETECTED at or above the Method Reporting Limit (MRL). If Method Detection Limit (MDL) is reported, then not detected at or above the MDL.
NR Not Reportable

Dil Dilution

dry Sample results reported on a dry weight basis

RPD Relative Percent Difference

% Rec  Percent Recovery

Sub Subcontracted analysis, original report available upon request
MDL Method Detection Limit

MDA Minimum Detectable Activity

MRL Method Reporting Limit

Any remaining sample(s) will be disposed of one month from the final report date unless other arrangements are made in advance.
An Absence of Total Coliform meets the drinking water standards as established by the California Department of Health Services.

The Reporting Limit (RL) is referenced as the Laboratory's Practical Quantitation Limit (PQL) or the Detection Limit for Reporting Purposes
(DLR).

All samples collected by YWeck Laboratories have been sampled in accordance to laboratory SOP Number MIS002.

Page 16 of 16

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety
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EnviroMatrix C Analytical, Inc.

29 December 2015

Nautilus Environmental, LLC EMA Log#: 15L0512
Attn: Kellyn Lupfer

4340 Vandever Avenue

San Diego, CA 92120

Project Name: SPAWAR-Pulsed

Enclosed are the results of analyses for samples received by the laboratory on 12/15/15 10:30. Samples were
analyzed pursuant to client request utilizing EPA or other ELAP approved methodologies. 1 certify that this
data is in compliance both technically and for completeness.

Rl

Dan Verdon
Laboratory Director

CA ELAP Certification #: 2564

4340 Viewridge Avenue, Suite A - San Diego, California 92123 - (858) 560-7717 - Fax (858) 560-7763
Analytical Chemistry Laboratory
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Client Name: Nautilug Environmental, LL.C
Project Name: SPAWAR-Pulsed

EMA Log #: 15L0512

ANALYTICAL REPORT FOR SAMPLES

| Sample ID Laboratory ID Matrix Date Samp led Date Received
1-Zn (TO-MPC-0) 1500512-01 Seawater 12/10/15 00:00 12/15/15 10:30
2-Zn (TO-MPC-125) 1510512-02 Seawater 12/10/15 00:00 12/15/15 10:30
3-Zn (TO-MPC-250) 1510512-03 Seawater 12/10/15 00:00 12/15/15 10:30
4-Zn (TO-MPC-500) 1510512-04 Seawater 12/10/15 00:00 12/15/15 10:30
3-Zn (TO-MPC-1000) 1510512-05 Seawater 12/10/15 00:00 12/15/15 10:30
6-Zn (TO-MPC-2000) 151.0512-06 Seawater 12/10/15 00:00 12/15/15 10:30
7-Zn (TO-MPC-4000) 1510512-07 Seawater 12/10/15 00:00 12/15/15 10:30
8-Zn (TO-MPC-8000) 1510512-08 Seawater 12/10/15 00:00 12/15/15 10:30
9-Zn (TO-MPC-16000) 151.0512-00 Seawater 12/10/15 00:00 12/15/15 10:30
10-Zn (TO-EPC-0) 1510512-10 Seawater 12/10/15 00:00 12/15/15 10:30
11-Zn (TO-EC-20) 150051211 Seawater 12/10/15 00:00 12/15/15 10:30
12-Zn (TO-EC-40) 1510512-12 Seawater 12/10/15 00:00 12715415 10:30
13-Zn (TO-EC-80) 150L0512-13 Seawater 12/10/15 00:00 12/15/15 10:30
14-Zn (TO-EPC-160) 1510512-14 Seawater 12/10/15 00:00 12/15/15 10:30
15-Zn (TO-EPC-320) 151051215 Seawater 12/10/15 00:00 12/15/15 10:30
16-Zn (TO-EP-640) 151L0512-16 Seawater 12/10/15 00:00 12/15/15 10:30
17-Zn (TO-EP-1280) 150L0512-17 Seawater 12/10/15 00:00 12/15/15 10:30
18-Zn (TO-EP-2560) 1510512-18 Seawater 12/10/15 00:00 12/15/15 10:30
19-Zn (TO-EP-5120) 1510512-19 Seawater 12/10/15 00:00 12/15/15 10:30
20-Zn (T96-EP3-0) 151.0512-20 Seawater 12/14/15 00:00 12/15/15 10:30

The restdts it this report apply to the samples analyzed in accordarce with the chait of
custocy docimert. This analytical report must be reproduced i its ertirety.

EnviroMatrix

A-141

Analytcal, Inc.
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Project Name: SPAWAR-Pulsed

Client Name: Nautilus Environmental, LLC EMA Log #: 1510512

Total Metals by EPA 6000/7000 Series Methods

Reporting

|Analyte Fesult MDL Limit Units Dilution  Batch Prep ared Analyzed Method Notes
1-Zn (TO-MPC-0) (15L0512-01) Seawater Sampled: 12/10/15 00:00 Received: 12/15/15 10:30

Zinc 0.013 0.008 0.100 mgfl 2 5122348 12/23/15 12/2815 EPA 6010 J
2-7Zn (TO-MPC-125) (15L.0512-02) Seawater Sampled: 12/10/15 00:00 Received: 12/15/15 10:30

Zinc 0.100 0.008 0.100 mgfl 2 5122348 12/23115 12/2815 EPA 6010

3-Zn (TO-MPC-250) (15L0512-03) Seawater Sampled: 12/10/15 00:00 Received: 12/15/15 10:30

Zinc 0.180 0.008 0.100 mgfl 2 5122348 12/23/15 12/2815 EPA 6010

4-Zn (TO-MPC-500) (15L0312-04) Seawater Sampled: 12/10/15 00:00 Received: 12/15/15 10:30

Zinc 0.398 0.008 0.100 mgfl 2 5122348 12/23115 12128115 EPA 6010

5-Zn (TO-MPC-1000) (15L0512-05) Seawater Sampled: 12/10/15 00:00 Received: 12/15/15 10:30

Zinc 0.753 0.008 0.100 mgfl 2 5122348 12/23/15 1242815 EPA 6010

6-Zn (TO-MPC-2000) (13L0512-06) Seawater Sampled: 12/10/15 00:00 Received: 12/1513 10:30

Zinc 1.52 0.008 0.100 mg/l 2 5122346 12/23/15 12/28/15 EPA 010

7-Zn (TO-MPC-4000) (15L0512-07) Seawater Sampled: 12/10/15 00:00 Received: 12/15/15 10:30

Zinc 328 0.008 0.100 mgfl 2 5122348 12/23/15 1242815 EPA 6010

8-Zn (TO-MPC-3000) (15L0512-08) Seawater Sampled: 12/10/15 00:00 Received: 12/15/15 10:30

Zinc 543 0.008 0.100 rig/l 2 5122346 12/23/15 12/28/15 EPA 010

9-7n (TO-MPC-16000) (15L0512-09) Seawater Sampled: 12/10/15 00: 00 Received: 12/15/15 10:30

Zinc 16.7 0.008 0.100 mg/l 2 5122348 12/23115 12/2815 EPA 6010
The restdts it this report apply to the samples analyzed in accordarce with the chait of
custocy docimert. This analytical report must be reproduced i its ertirety.

EnviroMatrix Analytcal, Inc.
Page 3 of 7
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Project Name: SPAWAR-Pulsed

Client Name: Nautilus Environmental, LLC EMA Log #: 1510512

Total Metals by EPA 6000/7000 Series Methods

Reporting

|Analyte Fesult MDL Limit Units Dilution  Batch Prep ared Analyzed Method Notes
10-7Zn (TO-EPC-0) (15L0512-10) Seawater Sampled: 12/10/15 00:00 Received: 12/15/15 10:30

Zine ND 0.008 0.100 mgfl 2 5122346 12/23/15 12/2815 EPA 6010

11-Zn (TO-EC-20) (15L0512-11) Seawater Sampled: 12/10/15 00:00 Received: 12/15/15 10:30

Zinc 0.032 0.008 0.100 mgfl 2 5122348 12/23115 12/2815 EPA 6010 J
12-7n (TO-EC-40) (15L0S12-12) Seawater Sampled: 12/10/15 00:00 Received: 12/15/15 10:30

Zinc 0.030 0.008 0.100 mgfl 2 5122348 12/23/15 12/2815 EPA 6010 J
13-Zn (TO-EC-80) (15L0312-13) Seawater Sampled: 12/10/15 00:00 Received: 12/15/15 10:30

Zinc 0.059 0.008 0.100 mgfl 2 5122348 12/23115 12128115 EPA 6010 J
14-7Zn (TO-EPC-160) (15L0512-14) Seawater Sampled: 12/10/15 00: 00 Received: 12/15/15 10:30

Zinc 0.116 0.008 0.100 mgfl 2 5122348 12/23/15 1242815 EPA 6010

13-7Zn (TO-EPC-320) (15L0512-15) Seawater Sampled: 12/10/15 00: 00 Received: 12/15/15 10:30

Zinc 0.252 0.008 0.100 mg/l 2 5122346 12/23/15 12/28/15 EPA 010

16-7Zn (TO-EP-640) (15L0512-16) Seawater Sampled: 12/10/15 00:00 Received: 12/15/15 10:30

Zinc 0.479 0.008 0.100 mgfl 2 5122348 12/23/15 1242815 EPA 6010

17-Zn (TO-EP-1280) (15L0512-17) Seawater Sampled: 12/10/15 00:00 Received: 12/15/15 10:30

Zinc 0.932 0.008 0.100 rig/l 2 5122346 12/23/15 12/28/15 EPA 010

13-7Zn (TO-EP-2560) (15L0512-18) Seawater Sampled: 12/10/15 00:00 Received: 12/15/15 10:30

Zinc 1.38 0.008 0.100 mg/l 2 5122348 12/23115 12/2815 EPA 6010

The restdts it this report apply to the samples analyzed in accordarce with the chait of
custocy docimert. This analytical report must be reproduced i its ertirety.

EnviroMatrix Analytcal, Inc.
Page 4 of 7
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EMA Log #: 15L0512

Client Name: Nautilug Environmental, LL.C
Project Name: SPAWAR-Pulsed

Total Metals by EPA 6000/7000 Series Methods

Reporting

|Analyte Fesult MDL Limit Units Dilution  Batch Prep ared Analyzed Method Notes
19-Zn (TO-EP-S120) (1SL0S12-19) Seawater Sampled: 12/10/15 00:00 Received: 12/15/15 10:30
Zine 3.90 0.008 0.100 mgfl 2 5122348 12/23/15 1212815 EPA 6010
20-Zn (T96-EP3-0) (15L.0512-20) Seawater Sampled: 12/14/15 00:00 Received: 12/15/15 10:30
Zine ND 0.008 0.100 rrg/l 2 5122346 12/23(15 12428115 EPA 6010

The restdts it this report apply to the samples analyzed in accordarce with the chait of

custocy docimert. This analytical report must be reproduced i its ertirety.

EnviroMatrix Analytcal, Inc.
Page 5 of 7
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Client Name: Nautilug Environmental, LL.C
Project Name: SPAWAR-Pulsed

EMA Log #: 15L0512

Total Metals by EPA 6000/7000 Series Methods - Quality Control

Reporting Spike Source YREC RFD
A nalyte Result DL Limit Units Level Result %EEC Limits EPD Limit Motes
Batch 5122346
Blank (5122346-BLEK1) Prepared: 12/23/15 Analyzed: 12/28/15
Zine ND 0004 0.050 mgl
LCS (5122346 BS1) Prepared: 12/23/15 Analyzed: 12/28/15
Zine 1.04 0.004 0.050 mgfl 1.00 104 75-125
Duplicate (5122346 DUP 1) Source: 15L0512-06 Prepared: 12/23/15 Analyzed: 12/28/15
Zine 1.69 0.008 0.100 mgfl 1.52 11 20
The restdts it this report apply to the samples analyzed in accordarce with the chait of
custocy docimert. This analytical report must be reproduced i its ertirety.

EnviroMatrix Analytcal, Inc.
Page 6 of 7
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Client Name: Nautilug Environmental, LL.C
Project Name: SPAWAR-Pulsed

EMA Log #: 15L0512

MDL

Notes and Definitions

Detected but below the Reporting Limit; therefore, result is an estimated concentration (CLP JT-Flag).

Analyte NOT DETECTED at or above the reperting limit (or method detection limit when specified)
Mot Reported

Sample results reported on a dry weight basis (if indicated in units colurmnn)

Relative Percent Difference

Method detection lirmit (indicated per clhient's request)

The restdts it this report apply to the samples analyzed in accordarce with the chait of
custocy docimert. This analytical report must be reproduced i its ertirety.

EnviroMatrix Analytcal, Inc.

A-146
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APPENDIX B
TEST DATA AND STATISTICAL SUMMARIES

MIXED METAL EXPOSURES

OVERVIEW
Items included are included in Appendix B:

1. Mixed Metal Exposures — MySid SAFMP ..o
2. Mixed Metal Exposures — Reference Toxicant Test ReSUItS.........cccooeveieieieieiesiecne

3. Mixed Metal Exposures —Analytical Chemistry REpOItS ..........ccoceiereieieieieieieceee -
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B.1. MIXED METAL EXPOSURES — MYSID SHRIMP:

CETIS Summary Report Report Date: 02 Jun-16 16:16 (p 1 of 1)
Test Code: SDB7B3EC | 15-7232-0236

Americamysis 96-h Acute Survival Test SPAWAR Systems Center
Batch ID: 18-0018-1674 Test Type: Survival (96h) Analyst: Marienne A Colvin

Start Date: 29 Apr-16 09:00 Protocol: EPA/821/R-02-012 (2002) Diluent: Laboratory Seawater

Ending Date: 03 May-16 09:00 Species:  Americamysis bahia Brine: Not Applicable

Duration: 96h Source: Aguatic Research Organisms, NH Age: 5

Sample |D: 16-2835-5804 Code: 610EBD40 Client: SPAWAR

Sample Date: 29 Apr-16 Material: Copper sulfate Project: Pulsed Exposure

Receive Date: 29 Apr-16 Source: Pulsed Exposure

Sample Age: Sh Station: 3 Hour

Comparison Summary

Analysis ID Endpoint NOEL LOEL TOEL PMSD TU Method

06-2690-6167 96h Survival Rate 350 880 555 22.1% Steel Many-One Rank Sum Test

Point Estimate Summary

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

05-4119-8838 96h Survival Rate LC50 8321 661.1 1029 Linear Regression (MLE)

96h Survival Rate Summary

C-ug/L Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev  CV% % Effect
16 Lab Control 4 1 1 1 1 1 0 0 0.0% 0.0%
190 4 1 1 1 1 1 0 0 0.0% 0.0%
350 4 1 1 1 1 1 0 0 0.0% 0.0%
880 4 0.3 0 0.7109 0 06 0.1291 0.2582 86.07%  70.0%
1500 4 0.15 0 0.4547 0 0.4 0.09574  0.1915 127.7%  85.0%
3100 4 0.05 0 0.2091 0 02 0.05 0.1 200.0%  95.0%

96h Survival Rate Detail

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
16 Lab Control 1 1 1 1

190 1 1 1 1

350 1 1 1 1

880 0.6 0.2 0 0.4
1500 0.4 0.2 0 0
3100 0 0.2 0 0

96h Survival Rate Binomials

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
1.6 Lab Control 5/5 5/5 5/5 5/5
190 5/5 5/5 5/5 5/5
350 5/5 5/5 5/5 5/5
880 3/5 1/5 0/5 2/5
1500 215 1/5 0/5 0/5
3100 0/5 1/5 0/5 0/5
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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CETIS Summary Report

Report Date: 02 Jun-16 16:16 (p 1 of 1)

Test Code: SDB7B3EC | 15-7232-0236

Americamysis 96-h Acute Survival Test SPAWAR Systems Center
Batch ID: 18-0018-1674 Test Type: Survival (96h) Analyst: Marienne A Colvin

Start Date: 29 Apr-16 09:00 Protocol: EPA/821/R-02-012 (2002) Diluent: Laboratory Seawater

Ending Date: 03 May-16 09:00 Species:  Americamysis bahia Brine: Not Applicable

Duration: 86h Source: Aquatic Research Organisms, NH Age: 5

Sample |D: 16-2835-5904 Code: 610EBD40 Client: SPAWAR

Sample Date: 29 Apr-16 Material: Copper sulfate Project: Pulsed Exposure

Receive Date: 29 Apr-16 Source: Pulsed Exposure

Sample Age: Sh Station: 3 Hour

Comparison Summary

AnalysisID  Endpoint NOEL LOEL TOEL PMSD TU Method

06-2690-6167 96h Survival Rate 350 880 555 22.1% Steel Many-One Rank Sum Test

Point Estimate Summary

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

05-4119-8838 96h Survival Rate LC50 832.1 661.1 1029 Linear Regression (MLE)

96h Survival Rate Summary

C-ug/L Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev  CV% % Effect
1.6 Lab Control 4 1 1 1 1 1 0 0 0.0% 0.0%
190 4 1 1 1 1 1 0 0 0.0% 0.0%
350 4 1 1 1 1 1 0 0 0.0% 0.0%
880 4 0.3 0 0.7109 0 0.6 0.1291 0.2582 86.07%  70.0%
1500 4 0.15 0 0.4547 0 0.4 0.09574 0.1915 127.7%  85.0%
3100 4 0.05 0 0.2091 0 0.2 0.05 01 200.0%  95.0%
96h Survival Rate Detail

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4

1.6 Lab Control 1 1 1 1

190 1 1 1 1

350 1 1 1 1

880 0.6 0.2 0 0.4

1500 0.4 0.2 0 0

3100 0 0.2 0 0

96h Survival Rate Binomials

C-g/L Control Type Rep 1 Rep 2 Rep 3 Rep 4

1.6 Lab Control 5/5 5/5 5/5 5/5

190 5/5 5/5 5/5 5/5

350 5/5 5/5 5/5 5/5

880 35 1/5 0/5 215

1500 215 1/5 0/5 05

3100 0/5 1/5 0/5 0/5
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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CETIS Analytical Report

Report Date:
Test Code:

02 Jun-16 16:16 (p 1 of 2)
5DB7B3EC | 15-7232-0236

Americamysis 96-h Acute Survival Test

SPAWAR Systems Center

Analysis ID:  06-2690-6167 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7

Analyzed: 28 May-16 10:37 Analysis: Nonparametric-Control vs Treatments Official Results: Yes

Batch ID: 18-0018-1674 Test Type: Survival (96h) Analyst: Marienne A Colvin

Start Date: 29 Apr-16 09:00 Protocol: EPA/821/R-02-012 (2002) Diluent: Laboratory Seawater

Ending Date: 03 May-16 09:00 Species: Americamysis bahia Brine: Not Applicable

Duration: 96h Source: Aquatic Research Organisms, NH Age: 5

Sample 1D: 16-2835-5004 Code: 610EBD40 Client: SPAWAR

Sample Date: 29 Apr-16 Material: Copper sulfate Project: Pulsed Exposure

Receive Date: 29 Apr-16 Source: Pulsed Exposure

Sample Age: Sh Station: 3 Hour

Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA C>T NA NA 221% 350 880 555

Steel Many-One Rank Sum Test

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

16 190 18 10 1 6 0.8333 Asymp Non-Significant Effect

16 350 18 10 1 6 0.8333 Asymp Non-Significant Effect

16 880* 10 10 0 6 0.0417 Asymp Significant Effect

16 1500* 10 10 0 6 00417 Asymp Significant Effect

16 3100* 10 10 0 6 0.0417 Asymp Significant Effect

ANOVA Table

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

Between 5.332822 1.066564 5 44.49 <0.0001  Significant Effect

Error 0.4314847 0.02397137 18

Total 5.764307 23

Distributional Tests

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

Variances Mod Levene Equality of Variance 5.407 4.248 0.0033 Unequal Variances

Variances Levene Equality of Variance 8.241 4.248 0.0003 Unequal Variances

Distribution Shapiro-Wilk W Normality 0.8778 0.884 0.0075 Non-normal Distribution

96h Survival Rate Summary

C-ug/L Control Type Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
16 Lab Control 4 1 1 1 1 1 1 o] 0.0% 0.0%
190 4 1 1 1 1 1 1 0 0.0% 0.0%
350 4 1 1 1 1 1 1 0 0.0% 0.0%
880 4 03 0 0.7109 0.3 0 0.6 0.1291 86.07% 70.0%
1500 4 015 0 0.4547 0.1 0 0.4 0.09574 127.7% 85.0%
3100 4 0.05 0 0.2091 0 0 0.2 0.05 200.0% 95.0%
Angular {Corrected) Transformed Summary

C-ug/L Control Type  Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
1.6 Lab Control 4 1.345 1.345 1.346 1.345 1.345 1.345 (4] 0.0% 0.0%
190 4 1.345 1.345 1.346 1.345 1.345 1.345 o] 0.0% 0.0%
350 4 1.345 1.345 1.346 1.345 1.345 1.345 0 0.0% 0.0%
880 4 0.565 0.1122 1.018 0.5742 0.2255 0.8861 0.1423 50.37% 58.0%
1500 4 0.3998 0.04881  0.7509 0.3446 0.2255 0.6847 0.1103 55.17% 70.28%
3100 4 0.285 0.09558 0.4745 0.2255 0.2255 0.4636 0.05953 41.77% 78.81%
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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CETIS Analytical Report

Report Date:
Test Code:

02 Jun-16 16:16 (p 2 of 2)
5DB7B3EC | 15-7232-0236

Americamysis 96-h Acute Survival Test

SPAWAR Systems Center

Analysis ID:  06-2690-6167 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 28 May-16 10:37 Analysis: Nonparametric-Control vs Treatments Official Results: Yes
96h Survival Rate Detail
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
1.6 Lab Control 1 1 1 1
190 1 1 1 1
350 1 1 1 1
880 0.6 02 0 04
1500 0.4 02 0 0
3100 0 02 0 0
Angular (Corrected) Transformed Detail
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
1.6 Lab Control 1.345 1.345 1.345 1.345
190 1.345 1.345 1.345 1.345
350 1.345 1.345 1.345 1.345
880 0.8861 0.4636 0.2255 0.6847
1500 0.6847 0.4636 0.2255 0.2255
3100 0.2255 0.4636 0.2255 0.2255
96h Survival Rate Binomials
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
1.6 Lab Control 5/5 5/5 5/5 5/5
190 5/5 5/5 5/5 5/5
350 5/5 5/5 5/5 55
880 3/5 1/5 0/5 2/5
1500 2/5 1/5 0/5 0/5
3100 0/5 1/5 0/5 0/5
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CETIS Analytical Report

Report Date:
Test Code:

02 Jun-16 16:16 (p 1 of 2)
5DB7B3EC | 15-7232-0236

Americamysis 96-h Acute Survival Test

SPAWAR Systems Center

Analysis ID:  05-4119-8838 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 28 May-16 10:37 Analysis: Linear Regression (MLE) Official Results: Yes

Batch ID: 18-0018-1674 Test Type: Survival (96h) Analyst: Marienne A Colvin
Start Date: 29 Apr-16 09:00 Protocol: EPA/821/R-02-012 (2002) Diluent: Laboratory Seawater
Ending Date: 03 May-16 09:00 Species:  Americamysis bahia Brine: Not Applicable
Duration: 96h Source: Aquatic Research Organisms, NH Age: 5

Sample |D: 16-2835-5904 Code: 610EBD40 Client: SPAWAR

Sample Date: 29 Apr-16 Material: Copper sulfate Project: Pulsed Exposure
Receive Date: 29 Apr-16 Source: Pulsed Exposure

Sample Age: Sh Station: 3 Hour

Linear Regression Options

Model Function Threshold Option Threshold Optimized Pooled Het Corr  Weighted

Log-Normal [NED=A+B*log(X)] Control Threshold 1E-07 No No No Yes

Regression Summary

Iters LL AlCc BIC Mu Sigma Adj R2 F Stat Critical P-Value Decision{a:5%)

9 -27.93 60.43 62.22 292 0.2444 0.6615 6.851 2.928 0.0016 Significant Lack of Fit
Point Estimates

Level pg/L 95% LCL 95% UCL

LC50 8321 661.1 1029

Regression Parameters

Parameter Estimate Std Error 95% LCL 95% UCL t Stat P-Value Decision(a:5%)

Slope 4.092 0.7023 2716 5.469 5.827 <0.0001 Significant Parameter

Intercept -11.95 2.081 -16.03 -7.872 -5.744 <0.0001 Significant Parameter

ANOVA Table

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

Model 64.45606 64.45606 1 45.95 <0.0001  Significant

Lack of Fit 18.6247 4.656175 4 6.851 0.0016 Significant

Pure Error 12.23353 0.679640 18

Residual 30.85822 1.402647 22

Residual Analysis

Attribute Method Test Stat  Critical P-Value Decision(a:5%)

Goodness-of-Fit Pearson Chi-Sq GOF 30.86 33.92 0.0991 Non-Significant Heterogenity

Likelihood Ratio GOF 20.66 33.92 0.5420 Non-Significant Heterogenity
Variances Mod Levene Equality of Variance 1.241 2.773 0.3313 Equal Variances
Distribution Shapiro-Wilk W Normality 0.7939 0.9169 0.0002 Non-normal Distribution
Anderson-Darling A2 Normality 1.86 2.492 <0.0001 Non-normal Distribution

96h Survival Rate Summary Calculated Variate(A/B)

C-ug/L Control Type Count Mean Min Max Std Err Std Dev  CV% %Effect A B
1.6 Lab Control 4 1 1 1 0 0 0.0% 0.0% 20 20
190 4 1 1 1 0 0 0.0% 0.0% 20 20
350 4 1 1 1 0 0 0.0% 0.0% 20 20
880 4 03 0 0.6 0.1291 0.2582 86.07%  70.0% 6 20
1500 4 015 0 0.4 0.09574 0.1915 127.7%  85.0% 3 20
3100 4 0.05 0 0.2 0.05 01 200.0%  95.0% 1 20
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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CETIS Analytical Report Report Date: 02 Jun-16 16:16 (p 2 of 2)

Test Code: 5DB7B3EC | 15-7232-0236
Americamysis 96-h Acute Survival Test SPAWAR Systems Center
Analysis ID:  05-4119-8838 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 28 May-16 10:37 Analysis: Linear Regression (MLE) Official Results: Yes
96h Survival Rate Detail
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
1.6 Lab Control 1 1 1 1
180 1 1 1 1
350 1 1 1 1
880 0.6 02 0 04
1500 0.4 02 0 0
3100 0 02 0 0
96h Survival Rate Binomials
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
1.6 Lab Control 5/5 5/5 5/5 5/5
190 5/5 5/5 5/5 55
350 5/5 5/5 5/5 55
880 3/5 1/5 0/5 2/5
1500 2/5 1/5 0/5 0/5
3100 0/5 1/5 0/5 0/5
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CETIS Summary Report

Report Date:

02 Jun-16 16:15 (p 1 of 1)

B-8

Test Code: 41FF6FBO | 11-0725-9312

Americamysis 96-h Acute Survival Test SPAWAR Systems Center
Batch ID: 18-0018-1674 Test Type: Survival (96h) Analyst: Marienne A Colvin

Start Date: 29 Apr-16 09:00 Protocol: EPA/821/R-02-012 (2002) Diluent: Laboratory Seawater

Ending Date: 03 May-16 09:00 Species:  Americamysis bahia Brine: Not Applicable

Duration: 86h Source: Aquatic Research Organisms, NH Age: 5

Sample |D: 05-7381-1329 Code: 2233AA81 Client: SPAWAR

Sample Date: 29 Apr-16 Material: Copper sulfate Project: Pulsed Exposure

Receive Date: 29 Apr-16 Source: Pulsed Exposure

Sample Age: Sh Station: 6 Hour

Comparison Summary

AnalysisID  Endpoint NOEL LOEL TOEL PMSD TU Method

20-9830-3704 96h Survival Rate 200 440 296.6 17.4% Steel Many-One Rank Sum Test

Point Estimate Summary

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

07-2199-8580 96h Survival Rate LC50 527.3 4249 651.2 Linear Regression (MLE)

96h Survival Rate Summary

C-ug/L Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev  CV% % Effect
1.6 Lab Control 4 1 1 1 1 1 0 0 0.0% 0.0%
99 4 1 1 1 1 1 0 0 0.0% 0.0%
200 4 0.95 0.7908 1 0.8 1 0.05 0.1 10.53%  5.0%
440 4 07 0.3818 1 04 0.8 0.1 02 28.57%  30.0%
770 4 015 0 0.3001 0 0.2 0.05 0.1 66.67%  85.0%
1600 4 0.05 0 0.2091 0 0.2 0.05 01 200.0%  95.0%
96h Survival Rate Detail

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4

1.6 Lab Control 1 1 1 1

99 1 1 1 1

200 1 1 1 0.8

440 0.8 04 0.8 0.8

770 02 02 0 0.2

1600 0 02 0 0

96h Survival Rate Binomials

C-g/L Control Type Rep 1 Rep 2 Rep 3 Rep 4

1.6 Lab Control 5/5 5/5 5/5 5/5

99 5/5 5/5 5/5 5/5

200 5/5 5/5 5/5 415

440 415 215 4/5 415

770 1/5 1/5 0/5 1/5

1600 0/5 1/5 0/5 0/5
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:




CETIS Analytical Report

Report Date:
Test Code:

02 Jun-16 16:15 (p 1 of 2)
41FF6FBO | 11-0725-9312

Americamysis 96-h Acute Survival Test

SPAWAR Systems Center

Analysis ID:  20-9830-3704 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7

Analyzed: 28 May-16 10:36 Analysis: Nonparametric-Control vs Treatments Official Results: Yes

Batch ID: 18-0018-1674 Test Type: Survival (96h) Analyst: Marienne A Colvin

Start Date: 29 Apr-16 09:00 Protocol: EPA/821/R-02-012 (2002) Diluent: Laboratory Seawater

Ending Date: 03 May-16 09:00 Species: Americamysis bahia Brine: Not Applicable

Duration: 96h Source: Aquatic Research Organisms, NH Age: 5

Sample |1D: 05-7381-1329 Code: 2233AA81 Client: SPAWAR

Sample Date: 29 Apr-16 Material: Copper sulfate Project: Pulsed Exposure

Receive Date: 29 Apr-16 Source: Pulsed Exposure

Sample Age: Sh Station: 6 Hour

Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA C>T NA NA 17.4% 200 440 296.6

Steel Many-One Rank Sum Test

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

16 99 18 10 1 6 0.8333 Asymp Non-Significant Effect

16 200 16 10 1 6 06105 Asymp Non-Significant Effect

16 440*% 10 10 0 6 0.0417 Asymp Significant Effect

16 770 10 10 0 6 00417 Asymp Significant Effect

16 1600* 10 10 0 6 0.0417 Asymp Significant Effect

ANOVA Table

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

Between 4671416 0.9342832 5 64.33 <0.0001  Significant Effect

Error 0.2614278 0.01452377 18

Total 4.932844 23

Distributional Tests

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

Variances Mod Levene Equality of Variance 0.4585 4.248 0.8018 Equal Variances

Variances Levene Equality of Variance 4.126 4.248 0.0113 Equal Variances

Distribution Shapiro-Wilk W Normality 0.8782 0.884 0.0076 Non-normal Distribution

96h Survival Rate Summary

C-ug/L Control Type Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
16 Lab Control 4 1 1 1 1 1 1 o] 0.0% 0.0%
99 4 1 1 1 1 1 1 0 0.0% 0.0%
200 4 095 0.7909 1 1 0.8 1 0.05 10.53% 5.0%
440 4 07 0.3818 1 0.8 0.4 0.8 0.1 28.57% 30.0%
770 4 015 0 0.3091 0.2 0 0.2 0.05 66.67% 85.0%
1600 4 0.05 0 0.2091 0 0 0.2 0.05 200.0% 95.0%
Angular {Corrected) Transformed Summary

C-ug/L Control Type  Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
1.6 Lab Control 4 1.345 1.345 1.346 1.345 1.345 1.345 (4] 0.0% 0.0%
99 4 1.345 1.345 1.346 1.345 1.345 1.345 o] 0.0% 0.0%
200 4 1.286 1.096 1.475 1.345 1.107 1.345 0.05953 9.26% 4.43%
440 4 1.002 0.6655 1.338 1.107 0.6847 1.107 0.1056 21.09% 25.55%
770 4 0.4041 0.2147 0.5936 0.4636 0.2255 0.4636 0.05953 20.46% 69.96%
1600 4 0.285 0.09558 0.4745 0.2255 0.2255 0.4636 0.05953 41.77% 78.81%
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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CETIS Analytical Report

Report Date:
Test Code:

02 Jun-16 16:15 (p 2 of 2)
41FF6FBO | 11-0725-9312

Americamysis 96-h Acute Survival Test

SPAWAR Systems Center

Analysis ID:  20-9830-3704 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 28 May-16 10:36 Analysis: Nonparametric-Control vs Treatments Official Results: Yes
96h Survival Rate Detail
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
1.6 Lab Control 1 1 1 1
99 1 1 1 1
200 1 1 1 0.8
440 0.8 0.4 0.8 0.8
770 02 02 0 0.2
1600 0 02 0 0
Angular (Corrected) Transformed Detail
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
1.6 Lab Control 1.345 1.345 1.345 1.345
99 1.345 1.345 1.345 1.345
200 1.345 1.345 1.345 1.107
440 1.107 0.6847 1.107 1.107
770 0.4636 0.4636 0.2255 0.4636
1600 0.2255 0.4636 0.2255 0.2255
96h Survival Rate Binomials
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
1.6 Lab Control 5/5 5/5 5/5 5/5
99 5/5 5/5 5/5 5/5
200 5/5 5/5 5/5 415
440 415 2/5 4/5 415
770 1/5 1/5 0/5 1/5
1600 0/5 1/5 0/5 0/5
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CETIS Analytical Report

Report Date:
Test Code:

02 Jun-16 16:15 (p 1 of 2)
41FF6FBO | 11-0725-9312

Americamysis 96-h Acute Survival Test

SPAWAR Systems Center

Analysis ID:  07-2198-8580 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 28 May-16 10:36 Analysis: Linear Regression (MLE) Official Results: Yes

Batch ID: 18-0018-1674 Test Type: Survival (96h) Analyst: Marienne A Colvin
Start Date: 29 Apr-16 09:00 Protocol: EPA/821/R-02-012 (2002) Diluent: Laboratory Seawater
Ending Date: 03 May-16 09:00 Species:  Americamysis bahia Brine: Not Applicable
Duration: 96h Source: Aquatic Research Organisms, NH Age: 5

Sample |D: 05-7381-1329 Code: 2233AA81 Client: SPAWAR

Sample Date: 29 Apr-16 Material: Copper sulfate Project: Pulsed Exposure
Receive Date: 29 Apr-16 Source: Pulsed Exposure

Sample Age: Sh Station: 6 Hour

Linear Regression Options

Model Function Threshold Option Threshold Optimized Pooled Het Corr  Weighted

Log-Normal [NED=A+B*log(X)] Control Threshold 1E-07 Yes No No Yes

Regression Summary

Iters LL AlCc BIC Mu Sigma Adj R2 F Stat Critical P-Value Decision{a:5%)

80 -29.71 66.62 68.95 2722 0.242 0.7983 3.284 3.16 0.0447 Significant Lack of Fit
Point Estimates

Level pg/L 95% LCL 95% UCL

LC50  527.3 424.9 651.2

Regression Parameters

Parameter Estimate Std Error 95% LCL 95% UCL t Stat P-Value Decision(a:5%)

Threshold 5.35E-08 5.17E-05 -0.00010 0.000101 0.001034 0.9992 Non-Significant Parameter

Slope 4133 0.7391 2.684 5.582 5.592 <0.0001 Significant Parameter

Intercept -11.25 2.025 -15.22 -7.28 -5.554 <0.0001 Significant Parameter

ANOVA Table

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

Model 70.93179 70.93179 1 93.01 <0.0001  Significant

Lack of Fit 5.66535 1.88845 3 3.284 0.0447 Significant

Pure Error 10.3494 0.574967 18

Residual 16.01475 0.762607 21

Residual Analysis

Attribute Method Test Stat Critical P-Value Decision(a:5%)

Goodness-of-Fit Pearson Chi-Sq GOF 16.01 32.67 0.7688 Non-Significant Heterogenity

Likelihood Ratio GOF 12.66 32.67 0.9202 Non-Significant Heterogenity
Variances Mod Levene Equality of Variance 0.4852 2.773 0.7828 Equal Variances
Distribution Shapiro-Wilk W Normality 0.8893 0.9169 0.0128 Non-normal Distribution
Anderson-Darling A2 Normality 1.147 2.492 0.0054 Non-normal Distribution

96h Survival Rate Summary Calculated Variate(A/B)

C-ug/L Control Type Count Mean Min Max Std Err Std Dev  CV% %Effect A B
1.6 Lab Control 4 1 1 1 0 0 0.0% 0.0% 20 20
99 4 1 1 1 0 0 0.0% 0.0% 20 20
200 4 0.95 0.8 1 0.05 01 10.53% 5.0% 19 20
440 4 07 0.4 0.8 0.1 0.2 28.57%  30.0% 14 20
770 4 015 0 0.2 0.05 01 66.67%  85.0% 3 20
1600 4 0.05 0 0.2 0.05 0.1 200.0%  95.0% 1 20
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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CETIS Analytical Report

Report Date:
Test Code:

02 Jun-16 16:15 (p 2 of 2)
41FF6FBO | 11-0725-9312

Americamysis 96-h Acute Survival Test

SPAWAR Systems Center

Analysis ID:  07-2198-8580 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 28 May-16 10:36 Analysis: Linear Regression (MLE) Official Results: Yes
96h Survival Rate Detail
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
1.6 Lab Control 1 1 1 1
99 1 1 1 1
200 1 1 1 0.8
440 0.8 0.4 0.8 0.8
770 02 02 0 0.2
1600 0 02 0 0
96h Survival Rate Binomials
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
1.6 Lab Control 5/5 5/5 5/5 5/5
99 5/5 5/5 5/5 55
200 5/5 5/5 5/5 415
440 4/5 2/5 4/5 4/5
770 1/5 1/5 0/5 1/5
1600 0/5 1/5 0/5 0/5
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CETIS Summary Report

Report Date: 02 Jun-1616:15 (p 1 of 1)
Test Code: B6AFEDFOQ0 | 17-9508-8128

Americamysis 96-h Acute Survival Test

SPAWAR Systems Center

Batch ID: 18-0018-1674 Test Type: Survival (96h) Analyst: Marienne A Colvin

Start Date: 29 Apr-16 09:00 Protocol: EPA/821/R-02-012 (2002) Diluent: Laboratory Seawater

Ending Date: 03 May-16 09:00 Species:  Americamysis bahia Brine: Not Applicable

Duration: 86h Source: Aquatic Research Organisms, NH Age: 5

Sample ID: 18-9339-5342 Code: 70DAEBSE Client: SPAWAR

Sample Date: 29 Apr-16 Material: Copper sulfate Project: Pulsed Exposure

Receive Date: 29 Apr-16 Source: Pulsed Exposure

Sample Age: Sh Station: 12 Hour

Comparison Summary

AnalysisID  Endpoint NOEL LOEL TOEL PMSD TU Method

15-9818-6438 96h Survival Rate 120 340 202 17.5% Dunnett Multiple Comparison Test

Point Estimate Summary

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

19-3745-9491 96h Survival Rate LC50 266.6 209.2 340.5 Linear Regression (MLE)

96h Survival Rate Summary

C-ug/L Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev  CV% % Effect
16 Lab Control 4 1 1 1 1 1 0 0 0.0% 0.0%
34 4 1 1 1 1 1 0 0 0.0% 0.0%
72 4 0.95 0.7909 1 0.8 1 0.05 0.1 10.53%  5.0%
120 4 0.95 0.7909 1 0.8 1 0.05 0.1 10.53% 5.0%
340 4 0.35 0.0453 0.6547 0.2 06 0.09574  0.1915 54.71%  65.0%
570 4 01 0 0.2837 0 0.2 0.05774  0.1155 115.5% 90.0%
96h Survival Rate Detail

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4

1.6 Lab Control 1 1 1 1

34 1 1 1 1

72 1 1 0.8 1

120 1 1 1 08

340 0.2 0.4 0.6 0.2

570 0 0.2 0.2 0

96h Survival Rate Binomials

C-g/L Control Type Rep 1 Rep 2 Rep 3 Rep 4

16 Lab Control 5/5 5/5 5/5 5/5

34 5/5 5/5 5/5 5/5

72 5/5 5/5 4/5 5/5

120 5/5 5/5 5/5 4/5

340 1/5 2/5 3/5 15

570 0/5 1/5 1/5 0/5

000-010-187-1

CETIS™ v1.8.7.16

B-13

Analyst: QA:




CETIS Analytical Report Report Date: 02 Jun-16 1615 (p 1 of 2)

Test Code: 6AFEDFO00 | 17-9508-8128

Americamysis 96-h Acute Survival Test SPAWAR Systems Center
Analysis ID:  15-9818-6438 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7

Analyzed: 28 May-16 10:36 Analysis: Parametric-Control vs Treatments Official Results: Yes

Batch ID: 18-0018-1674 Test Type: Survival (96h) Analyst: Marienne A Colvin

Start Date: 29 Apr-16 09:00 Protocol: EPA/821/R-02-012 (2002) Diluent: Laboratory Seawater

Ending Date: 03 May-16 09:00 Species: Americamysis bahia Brine: Not Applicable

Duration: 96h Source: Aquatic Research Organisms, NH Age: 5

Sample 1D: 18-9339-5342 Code: TODAEBSE Client: SPAWAR

Sample Date: 29 Apr-16 Material: Copper sulfate Project: Pulsed Exposure

Receive Date: 29 Apr-16 Source: Pulsed Exposure

Sample Age: Sh Station: 12 Hour

Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA C>T NA NA 17.5% 120 340 202

Dunnett Multiple Comparison Test

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

16 34 0 2.407 0.207 6 0.8333 CDF Non-Significant Effect

1.6 72 0.6931 2.407 0.207 6 0.5611 CDF Non-Significant Effect

1.6 120 0.6931 2.407 0.207 6 05611 CDF Non-Significant Effect

1.6 340* 8.392 2.407 0.207 6 <0.0001 CDF Significant Effect

1.6 570* 11.85 2.407 0.207 6 <0.0001 CDF Significant Effect

ANOVA Table

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

Between 3.853589 0.7707179 5 52.24 <0.0001  Significant Effect

Error 0.2655657 0.01475365 18

Total 4.119155 23

Distributional Tests

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

Variances Mod Levene Equality of Variance 2.57 4.248 0.0835 Equal Variances

Variances Levene Equality of Variance 7.267 4.248 0.0007 Unequal Variances

Distribution Shapiro-Wilk W Normality 0.9014 0.884 0.0231 Normal Distribution

96h Survival Rate Summary

C-ug/L Control Type  Count Mean 95% LCL 95% UCL Median Min Max Std Err - CV% % Effect
16 Lab Control 4 1 1 1 1 1 1 o] 0.0% 0.0%
34 4 1 1 1 1 1 1 0 0.0% 0.0%
72 4 095 0.7909 1 1 0.8 1 0.05 10.53% 5.0%
120 4 0.95 0.7909 1 1 0.8 1 0.05 10.53% 5.0%
340 4 0.35 0.0453 0.6547 0.3 0.2 0.6 0.09574 54.71% 65.0%
570 4 0.1 0 0.2837 0.1 0 0.2 0.05774 1155% 90.0%
Angular {Corrected) Transformed Summary

C-ug/L Control Type  Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
1.6 Lab Control 4 1.345 1.345 1.346 1.345 1.345 1.345 (4] 0.0% 0.0%
34 4 1.345 1.345 1.346 1.345 1.345 1.345 o] 0.0% 0.0%
72 4 1.286 1.096 1.475 1.345 1.107 1.345 0.05953 9.26% 4.43%
120 4 1.286 1.096 1.475 1.345 1.107 1.345 0.05953 9.26% 4.43%
340 4 0.6245 0.3013 0.9478 0.5742 0.4636 0.8861 0.1016 32.53% 53.58%
570 4 0.3446 0.1258 0.5634 0.3446 0.2255 0.4636 0.06874  39.9% 74.39%
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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CETIS Analytical Report

Report Date:
Test Code:

02 Jun-16 16:15 (p 2 of 2)
GAFEDFO0 | 17-9508-8128

Americamysis 96-h Acute Survival Test

SPAWAR Systems Center

96h Survival Rate
T

Rl 0z

Contered
Com. Angle

Analysis ID:  15-9818-6438 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 28 May-16 10:36 Analysis: Parametric-Control vs Treatments Official Results: Yes
96h Survival Rate Detail

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
1.6 Lab Control 1 1 1 1

34 1 1 1 1

72 1 1 0.8 1

120 1 1 1 0.8
340 0.2 0.4 0.6 0.2
570 0 0.2 0.2 0
Angular (Corrected) Transformed Detail

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
16 Lab Control 1.345 1.345 1.345 1.345
34 1.345 1.345 1.345 1.345
72 1.345 1.345 1.107 1.345
120 1.345 1.345 1.345 1.107
340 0.4636 0.6847 0.8861 0.4636
570 0.2255 0.4636 0.4636 0.2255
96h Survival Rate Binomials

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
16 Lab Control 5/5 5/5 5/5 5/5

34 5/5 5/5 5/5 5/5

72 5/5 5/5 4/5 5/5
120 5/5 5/5 5/5 4/5
340 1/5 2/5 3/5 15
570 0/5 1/5 1/5 0/5
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CETIS Analytical Report

Report Date:
Test Code:

02 Jun-16 16:15 (p 1 of 2)
GAFEDFO0 | 17-9508-8128

Americamysis 96-h Acute Survival Test

SPAWAR Systems Center

Analysis ID:  19-3745-9491 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 28 May-16 10:36 Analysis: Linear Regression (MLE) Official Results: Yes

Batch ID: 18-0018-1674 Test Type: Survival (96h) Analyst: Marienne A Colvin
Start Date: 29 Apr-16 09:00 Protocol: EPA/821/R-02-012 (2002) Diluent: Laboratory Seawater
Ending Date: 03 May-16 09:00 Species:  Americamysis bahia Brine: Not Applicable
Duration: 96h Source: Aquatic Research Organisms, NH Age: 5

Sample |D: 18-9339-5342 Code: TODAEBSE Client: SPAWAR

Sample Date: 29 Apr-16 Material: Copper sulfate Project: Pulsed Exposure
Receive Date: 29 Apr-16 Source: Pulsed Exposure

Sample Age: Sh Station: 12 Hour

Linear Regression Options

Model Function Threshold Option Threshold Optimized Pooled Het Corr  Weighted

Log-Normal [NED=A+B*log(X)] Control Threshold 1E-07 Yes No No Yes

Regression Summary

Iters LL AlCc BIC Mu Sigma Adj R2 F Stat Critical P-Value Decision{a:5%)

12 -28.15 63.49 65.83 2426 0.2726 0.7907 2779 3.16 0.0709 Non-Significant Lack of Fit
Point Estimates

Level pg/L 95% LCL 95% UCL

LC50 266.6 208.2 3405

Regression Parameters

Parameter Estimate Std Error 95% LCL 95% UCL t Stat P-Value Decision(a:5%)

Threshold 1.26E-07 7.93E-05 -0.00016 0.000156 0.001587 0.9987 Non-Significant Parameter

Slope 3.668 0.6203 2.452 4.883 5913 <0.0001 Significant Parameter

Intercept -8.898 1.514 -11.87 -5.93 -5.877 <0.0001 Significant Parameter

ANOVA Table

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

Model 67.8569 67.8569 1 88.89 <0.0001  Significant

Lack of Fit 5.074647 1.691549 3 2.779 0.0709 Non-Significant

Pure Error 10.895559 0.608644 18

Residual 16.03024 0.763345 21

Residual Analysis

Attribute Method Test Stat Critical P-Value Decision(a:5%)

Goodness-of-Fit Pearson Chi-Sq GOF 16.03 32.67 0.7679 Non-Significant Heterogenity

Likelihood Ratio GOF 12.81 32.67 0.9152 Non-Significant Heterogenity
Variances Mod Levene Equality of Variance 0.9329 2.773 0.4831 Equal Variances
Distribution Shapiro-Wilk W Normality 0.8149 0.9169 0.0005 Non-normal Distribution
Anderson-Darling A2 Normality 1.418 2.492 0.0006 Non-normal Distribution

96h Survival Rate Summary Calculated Variate(A/B)

C-ug/L Control Type Count Mean Min Max Std Err Std Dev  CV% %Effect A B
1.6 Lab Control 4 1 1 1 0 0 0.0% 0.0% 20 20
34 4 1 1 1 0 0 0.0% 0.0% 20 20
72 4 0.95 0.8 1 0.05 01 10.53% 5.0% 19 20
120 4 0.95 0.8 1 0.05 01 10.53% 5.0% 19 20
340 4 0.35 0.2 0.6 0.09574  0.1815 5471%  65.0% 7 20
570 4 0.1 0 0.2 0.05774 0.1155 115.5%  90.0% 2 20
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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CETIS Analytical Report

Report Date:
Test Code:

02 Jun-16 16:15 (p 2 of 2)
GAFEDFO0 | 17-9508-8128

Americamysis 96-h Acute Survival Test

SPAWAR Systems Center

Analysis ID:  19-3745-9491 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 28 May-16 10:36 Analysis: Linear Regression (MLE) Official Results: Yes
96h Survival Rate Detail
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
1.6 Lab Control 1 1 1 1
34 1 1 1 1
72 1 1 0.8 1
120 1 1 1 0.8
340 0.2 04 0.6 0.2
570 0 02 0.2 0
96h Survival Rate Binomials
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
16 Lab Control 5/5 5/5 5/5 5/5
34 5/5 5/5 5/5 5/5
72 5/5 5/5 4/5 5/5
120 5/5 5/5 5/5 4/5
340 1/5 2/5 3/5 15
570 0/5 1/5 1/5 0/5
Graphics Log-Normal [NED=A+B*og(X)]
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CETIS Summary Report

Report Date: 02 Jun-16 16:14 (p 1 of 1)
Test Code: 1EO0CBFA1 | 05-0415-1969

Americamysis 96-h Acute Survival Test

SPAWAR Systems Center

Batch ID: 18-0018-1674 Test Type: Survival (96h) Analyst: Marienne A Colvin

Start Date: 29 Apr-16 09:00 Protocol: EPA/821/R-02-012 (2002) Diluent: Laboratory Seawater

Ending Date: 03 May-16 09:00 Species:  Americamysis bahia Brine: Not Applicable

Duration: 86h Source: Aquatic Research Organisms, NH Age: 5

Sample ID: 18-5066-6099 Code: 6E4EEC73 Client: SPAWAR

Sample Date: 29 Apr-16 Material: Copper sulfate Project: Pulsed Exposure

Receive Date: 29 Apr-16 Source: Pulsed Exposure

Sample Age: Sh Station: Static

Comparison Summary

AnalysisID  Endpoint NOEL LOEL TOEL PMSD TU Method

01-9167-8084 96h Survival Rate 71 140 89.7 14.3% Steel Many-One Rank Sum Test

Point Estimate Summary

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

19-3764-2302 96h Survival Rate LC50 105.9 84.58 1225 Linear Regression (MLE)

96h Survival Rate Summary

C-ug/L Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev  CV% % Effect
16 Lab Control 4 1 1 1 1 1 0 0 0.0% 0.0%
21 4 0.95 0.7909 1 0.8 1 0.05 0.1 10.53% 5.0%
34 4 1 1 1 1 1 0 0 0.0% 0.0%
71 4 0.95 0.7909 1 0.8 1 0.05 0.1 10.53% 5.0%
140 4 0.1 0 0.2837 0 0.2 0.05774  0.1155 115.5%  90.0%
280 4 0 0 0 0 0 0 0 100.0%
96h Survival Rate Detail

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4

1.6 Lab Control 1 1 1 1

21 1 1 1 0.8

34 1 1 1 1

71 1 1 1 08

140 0 0 0.2 0.2

280 0 0 0 0

96h Survival Rate Binomials

C-g/L Control Type Rep 1 Rep 2 Rep 3 Rep 4

16 Lab Control 5/5 5/5 5/5 5/5

21 5/5 5/5 5/5 4/5

34 5/5 5/5 5/5 5/5

71 5/5 5/5 5/5 4/5

140 0/5 0/5 1/5 15

280 0/5 0/5 0/5 0/5
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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CETIS Analytical Report

Report Date:
Test Code:

02 Jun-16 16:14 (p 1 of 2)
1EOCBFAT | 05-0415-1969

Americamysis 96-h Acute Survival Test

SPAWAR Systems Center

Analysis ID:  01-9167-8084 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7

Analyzed: 28 May-16 10:30 Analysis: Nonparametric-Control vs Treatments Official Results: Yes

Batch ID: 18-0018-1674 Test Type: Survival (96h) Analyst: Marienne A Colvin

Start Date: 29 Apr-16 09:00 Protocol: EPA/821/R-02-012 (2002) Diluent: Laboratory Seawater

Ending Date: 03 May-16 09:00 Species: Americamysis bahia Brine: Not Applicable

Duration: 96h Source: Aquatic Research Organisms, NH Age: 5

Sample 1D: 18-5066-6099 Code: 6E4EEC73 Client: SPAWAR

Sample Date: 29 Apr-16 Material: Copper sulfate Project: Pulsed Exposure

Receive Date: 29 Apr-16 Source: Pulsed Exposure

Sample Age: Sh Station: Static

Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA C>T NA NA 14.3% 71 140 99.7

Steel Many-One Rank Sum Test

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

16 21 16 10 1 6 0.5661 Asymp Non-Significant Effect

16 34 18 10 1 6 0.8000 Asymp Non-Significant Effect

16 71 16 10 1 6 0.5661 Asymp Non-Significant Effect

16 140% 10 10 0 6 0.0350 Asymp Significant Effect

ANOVA Table

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

Between 3.030868 0.7577171 4 80.17 <0.0001  Significant Effect

Error 0.1417698 0.009451317 15

Total 3.172638 19

Distributional Tests

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

Variances Mod Levene Equality of Variance 1.75 4.893 0.1915 Equal Variances

Variances Levene Equality of Variance 8.75 4.893 0.0007 Unequal Variances

Distribution Shapire-Wilk W Normality 0.8533 0.866 0.0061 Non-normal Distribution

96h Survival Rate Summary

C-ug/L Control Type Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
1.6 Lab Control 4 1 1 1 1 1 1 (4] 0.0% 0.0%
21 4 0.95 0.7909 1 1 0.8 1 0.05 10.53% 5.0%
34 4 1 1 1 1 1 1 0 0.0% 0.0%
71 4 095 0.7909 1 1 0.8 1 0.05 10.53% 5.0%
140 4 0.1 0 0.2837 0.1 0 02 0.05774 1155% 90.0%
280 4 0 0 0 0 0 (4] (4] 100.0%
Angular (Corrected) Transformed Summary

C-ug/L Control Type Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
1.6 Lab Control 4 1.345 1.345 1.346 1.345 1.345 1.345 o] 0.0% 0.0%
21 4 1.286 1.096 1.475 1.345 1.107 1.345 0.05953 9.26% 4.43%
34 4 1.345 1.345 1.346 1.345 1.345 1.345 o] 0.0% 0.0%
71 4 1.286 1.096 1.475 1.345 1.107 1.345 0.05953 9.26% 4.43%
140 4 0.3446 0.1258 0.5634 0.3446 0.2255 0.4636 0.06874  39.9% 74.39%
280 4 0.2255 0.2255 0.2256 0.2255 0.2255 0.2255 o] 0.0% 83.24%
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:

B-19




CETIS Analytical Report

Report Date: 02 Jun-1616:14 (p 2 of 2)
Test Code: 1EQCBFA1 | 05-0415-1969

Americamysis 96-h Acute Survival Test

SPAWAR Systems Center

Analysis ID:  01-9167-8084 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 28 May-16 10:30 Analysis: Nonparametric-Control vs Treatments Official Results: Yes
96h Survival Rate Detail
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
1.6 Lab Control 1 1 1 1
21 1 1 1 0.8
34 1 1 1 1
71 1 1 1 0.8
140 0 0 0.2 0.2
280 0 0 0 0
Angular (Corrected) Transformed Detail
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
1.6 Lab Control 1.345 1.345 1.345 1.345
21 1.345 1.345 1.345 1.107
34 1.345 1.345 1.345 1.345
71 1.345 1.345 1.345 1.107
140 0.2255 0.2255 0.4636 0.4636
280 0.2255 0.2255 0.2255 0.2255
96h Survival Rate Binomials
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
1.6 Lab Control 5/5 5/5 5/5 5/5
21 5/5 5/5 5/5 415
34 5/5 5/5 5/5 55
71 5/5 5/5 5/5 415
140 0/5 0/5 1/5 1/5
280 0/5 0/5 0/5 0/5
Graphics
f ® L ;
[T §E F
: 85wl sseeccanndoce
Wk oos |-
E ‘ ; e e
o ° :. o
o L oz L 1 1 1 1 L L |
‘ cugiL ‘ Ranlits
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:

B-20




CETIS Analytical Report

Report Date:
Test Code:

02 Jun-16 16:14 (p 1 of 2)
1EOCBFAT | 05-0415-1969

Americamysis 96-h Acute Survival Test

SPAWAR Systems Center

Analysis ID:  19-3764-2302 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 28 May-16 10:30 Analysis: Linear Regression (MLE) Official Results: Yes

Batch ID: 18-0018-1674 Test Type: Survival (96h) Analyst: Marienne A Colvin
Start Date: 29 Apr-16 09:00 Protocol: EPA/821/R-02-012 (2002) Diluent: Laboratory Seawater
Ending Date: 03 May-16 09:00 Species:  Americamysis bahia Brine: Not Applicable
Duration: 96h Source: Aquatic Research Organisms, NH Age: 5

Sample |D: 18-5066-6099 Code: 6E4EEC73 Client: SPAWAR

Sample Date: 29 Apr-16 Material: Copper sulfate Project: Pulsed Exposure
Receive Date: 29 Apr-16 Source: Pulsed Exposure

Sample Age: Sh Station: Static

Linear Regression Options

Model Function Threshold Option Threshold Optimized Pooled Het Corr  Weighted

Log-Normal [NED=A+B*log(X)] Control Threshold 1E-07 Yes No No Yes

Regression Summary

Iters LL AlCc BIC Mu Sigma Adj R2 F Stat Critical P-Value Decision{a:5%)

11 -15.56 38.32 40.65 2.025 0.09516  0.8282 5.642 3.16 0.0066 Significant Lack of Fit
Point Estimates

Level pg/L 95% LCL 95% UCL

LC50 105.9 84.58 1225

Regression Parameters

Parameter Estimate Std Error 95% LCL 95% UCL t Stat P-Value Decision(a:5%)

Threshold 001667 0.01653 -0.01573 0.04906 1.008 0.3247 Non-Significant Parameter

Slope 10.51 2.676 5.264 15.75 3.927 0.0008 Significant Parameter

Intercept -21.28 5.5653 -32.16 -10.4 -3.832 0.0010 Significant Parameter

ANOVA Table

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

Model 89.03306 89.03306 1 112.9 <0.0001  Significant

Lack of Fit 8.028933 2.676311 3 5.642 0.0066 Significant

Pure Error 8.538012 0.474334 18

Residual 16.56694 0.788902 21

Residual Analysis

Attribute Method Test Stat Critical P-Value Decision(a:5%)

Goodness-of-Fit Pearson Chi-Sq GOF 16.57 32.67 0.7370 Non-Significant Heterogenity

Likelihood Ratio GOF 11.1 32.67 0.9608 Non-Significant Heterogenity
Variances Mod Levene Equality of Variance 0.964 2.773 0.4654 Equal Variances
Distribution Shapiro-Wilk W Normality 0.6482 0.9169 <0.0001 Non-normal Distribution
Anderson-Darling A2 Normality 3.533 2.492 <0.0001 Non-normal Distribution

96h Survival Rate Summary Calculated Variate(A/B)

C-ug/L Control Type Count Mean Min Max Std Err Std Dev  CV% %Effect A B
1.6 Lab Control 4 1 1 1 0 0 0.0% 0.0% 20 20
21 4 0.95 0.8 1 0.05 0.1 1053% 5.0% 19 20
34 4 1 1 1 0 0 0.0% 0.0% 20 20
71 4 0.95 0.8 1 0.05 01 10.53% 5.0% 19 20
140 4 0.1 0 0.2 0.05774 0.1155 115.5%  90.0% 2 20
280 4 0 0 0 0 0 1000% 0O 20
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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CETIS Analytical Report

Report Date:
Test Code:

02 Jun-16 16:14 (p 2 of 2)
1EOCBFAT | 05-0415-1969

Americamysis 96-h Acute Survival Test

SPAWAR Systems Center

Analysis ID:  19-3764-2302 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 28 May-16 10:30 Analysis: Linear Regression (MLE) Official Results: Yes
96h Survival Rate Detail
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
1.6 Lab Control 1 1 1 1
21 1 1 1 0.8
34 1 1 1 1
71 1 1 1 0.8
140 0 0 0.2 0.2
280 0 0 0 0
96h Survival Rate Binomials
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
16 Lab Control 5/5 5/5 5/5 5/5
21 5/5 5/5 5/5 4/5
34 5/5 5/5 5/5 5/5
71 5/5 5/5 5/5 4/5
140 0/5 0/5 1/5 15
280 0/5 0/5 0/5 0/5
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CETIS Summary Report

Report Date:

02 Jun-16 16:19 (p 1 of 1)

Test Code: 11AAEQC1 | 02-9641-1329

Americamysis 96-h Acute Survival Test SPAWAR Systems Center
Batch ID: 18-0018-1674 Test Type: Survival (96h) Analyst: Marienne A Colvin

Start Date: 29 Apr-16 09:00 Protocol: EPA/821/R-02-012 (2002) Diluent: Laboratory Seawater

Ending Date: 03 May-16 09:00 Species:  Americamysis bahia Brine: Not Applicable

Duration: 86h Source: Aquatic Research Organisms, NH Age: 5

Sample |D: 15-6346-2470 Code: 5D308B46 Client: SPAWAR

Sample Date: 29 Apr-16 Material:  Zinc sulfate Project: Pulsed Exposure

Receive Date: 29 Apr-16 Source: Pulsed Exposure

Sample Age: Sh Station: 3 Hour

Comparison Summary

AnalysisID  Endpoint NOEL LOEL TOEL PMSD TU Method

03-8783-1724 96h Survival Rate 3800 7400 5372 22.1% Steel Many-One Rank Sum Test

Point Estimate Summary

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

05-2303-6409 96h Survival Rate LC50 7810 6271 9733 Linear Regression (MLE)

96h Survival Rate Summary

C-ug/L Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev  CV% % Effect
634 Lab Control 4 1 1 1 1 1 0 0 0.0% 0.0%
1800 4 1 1 1 1 1 0 0 0.0% 0.0%
3900 4 1 1 1 1 1 0 0 0.0% 0.0%
7400 4 03 0 0.7109 0 0.6 0.1291 0.2582 86.07%  70.0%
15000 4 015 0 0.4547 0 0.4 0.09574  0.1915 127.7%  85.0%
30000 4 0.05 0 0.2091 0 0.2 0.05 01 200.0%  95.0%
96h Survival Rate Detail

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4

634 Lab Control 1 1 1 1

1800 1 1 1 1

3900 1 1 1 1

7400 0.6 02 0 0.4

15000 0.4 02 0 0

30000 0 02 0 0

96h Survival Rate Binomials

C-g/L Control Type Rep 1 Rep 2 Rep 3 Rep 4

634 Lab Control 5/5 5/5 5/5 5/5

1800 5/5 5/5 5/5 5/5

3900 5/5 5/5 5/5 5/5

7400 35 1/5 0/5 215

15000 215 1/5 0/5 05

30000 0/5 1/5 0/5 0/5
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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CETIS Analytical Report

Report Date:
Test Code:

02 Jun-16 16:19 (p 1 of 2)
11AAEOC1 | 02-9641-1329

Americamysis 96-h Acute Survival Test

SPAWAR Systems Center

Analysis ID:  03-8783-1724 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7

Analyzed: 28 May-16 10:41 Analysis: Nonparametric-Control vs Treatments Official Results: Yes

Batch ID: 18-0018-1674 Test Type: Survival (96h) Analyst: Marienne A Colvin

Start Date: 29 Apr-16 09:00 Protocol: EPA/821/R-02-012 (2002) Diluent: Laboratory Seawater

Ending Date: 03 May-16 09:00 Species: Americamysis bahia Brine: Not Applicable

Duration: 96h Source: Aquatic Research Organisms, NH Age: 5

Sample 1D: 15-6346-2470 Code: 5D308B46 Client: SPAWAR

Sample Date: 29 Apr-16 Material:  Zinc sulfate Project: Pulsed Exposure

Receive Date: 29 Apr-16 Source: Pulsed Exposure

Sample Age: Sh Station: 3 Hour

Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA C>T NA NA 22.1% 3900 7400 5372

Steel Many-One Rank Sum Test

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

634 1800 18 10 1 6 0.8333 Asymp Non-Significant Effect

634 3500 18 10 1 6 0.8333 Asymp Non-Significant Effect

634 7400* 10 10 0 6 0.0417 Asymp Significant Effect

634 15000* 10 10 0 6 0.0417 Asymp Significant Effect

634 30000* 10 10 0 6 0.0417 Asymp Significant Effect

ANOVA Table

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

Between 5.332822 1.066564 5 44.49 <0.0001  Significant Effect

Error 0.4314847 0.02397137 18

Total 5.764307 23

Distributional Tests

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

Variances Mod Levene Equality of Variance 5.407 4.248 0.0033 Unequal Variances

Variances Levene Equality of Variance 8.241 4.248 0.0003 Unequal Variances

Distribution Shapiro-Wilk W Normality 0.8778 0.884 0.0075 Non-normal Distribution

96h Survival Rate Summary

C-ug/L Control Type Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
634 Lab Control 4 1 1 1 1 1 1 o] 0.0% 0.0%
1800 4 1 1 1 1 1 1 0 0.0% 0.0%
3900 4 1 1 1 1 1 1 0 0.0% 0.0%
7400 4 03 0 0.7109 0.3 0 0.6 0.1291 86.07% 70.0%
15000 4 015 0 0.4547 0.1 0 0.4 0.09574 127.7% 85.0%
30000 4 0.05 0 0.2091 0 0 0.2 0.05 200.0% 95.0%
Angular {Corrected) Transformed Summary

C-ug/L Control Type  Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
634 Lab Control 4 1.345 1.345 1.346 1.345 1.345 1.345 (4] 0.0% 0.0%
1800 4 1.345 1.345 1.346 1.345 1.345 1.345 o] 0.0% 0.0%
3900 4 1.345 1.345 1.346 1.345 1.345 1.345 0 0.0% 0.0%
7400 4 0.565 0.1122 1.018 0.5742 0.2255 0.8861 0.1423 50.37% 58.0%
15000 4 0.3998 0.04881  0.7509 0.3446 0.2255 0.6847 0.1103 55.17% 70.28%
30000 4 0.285 0.09558 0.4745 0.2255 0.2255 0.4636 0.05953 41.77% 78.81%
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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CETIS Analytical Report

Report Date:
Test Code:

02 Jun-16 16:19 (p 2 of 2)
11AAEOC1 | 02-9641-1329

Americamysis 96-h Acute Survival Test

SPAWAR Systems Center

Analysis ID:  03-8783-1724 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 28 May-16 10:41 Analysis: Nonparametric-Control vs Treatments Official Results: Yes
96h Survival Rate Detail
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
634 Lab Control 1 1 1 1
1800 1 1 1 1
3900 1 1 1 1
7400 0.6 02 0 04
15000 0.4 02 0 0
30000 0 02 0 0
Angular (Corrected) Transformed Detail
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
634 Lab Control 1.345 1.345 1.345 1.345
1800 1.345 1.345 1.345 1.345
3900 1.345 1.345 1.345 1.345
7400 0.8861 0.4636 0.2255 0.6847
15000 0.6847 0.4636 0.2255 0.2255
30000 0.2255 0.4636 0.2255 0.2255
96h Survival Rate Binomials
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
634 Lab Control 5/5 5/5 5/5 5/5
1800 5/5 5/5 5/5 5/5
3900 5/5 5/5 5/5 55
7400 3/5 1/5 0/5 2/5
15000 2/5 1/5 0/5 0/5
30000 0/5 1/5 0/5 0/5
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CETIS Analytical Report

Report Date:
Test Code:

02 Jun-16 16:19 (p 1 of 2)
11AAEOC1 | 02-9641-1329

Americamysis 96-h Acute Survival Test

SPAWAR Systems Center

Analysis ID:  05-2303-6409 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 28 May-16 10:41 Analysis: Linear Regression (MLE) Official Results: Yes

Batch ID: 18-0018-1674 Test Type: Survival (96h) Analyst: Marienne A Colvin
Start Date: 29 Apr-16 09:00 Protocol: EPA/821/R-02-012 (2002) Diluent: Laboratory Seawater
Ending Date: 03 May-16 09:00 Species:  Americamysis bahia Brine: Not Applicable
Duration: 96h Source: Aquatic Research Organisms, NH Age: 5

Sample |D: 15-6346-2470 Code: 5D308B46 Client: SPAWAR

Sample Date: 29 Apr-16 Material:  Zinc sulfate Project: Pulsed Exposure
Receive Date: 29 Apr-16 Source: Pulsed Exposure

Sample Age: Sh Station: 3 Hour

Linear Regression Options

Model Function Threshold Option Threshold Optimized Pooled Het Corr  Weighted

Log-Normal [NED=A+B*log(X)] Control Threshold 1E-07 No No No Yes

Regression Summary

Iters LL AlCc BIC Mu Sigma Adj R2 F Stat Critical P-Value Decision{a:5%)

16 -30.35 65.27 67.06 3.893 0.2547 0.6386 7.619 2.928 0.0009 Significant Lack of Fit
Point Estimates

Level pg/L 95% LCL 95% UCL

LC50 7810 6271 9733

Regression Parameters

Parameter Estimate Std Error 95% LCL 95% UCL t Stat P-Value Decision(a:5%)

Slope 3.926 0.6655 2.622 5231 59 <0.0001 Significant Parameter

Intercept -15.28 2.596 -20.37 -10.2 -5.887 <0.0001 Significant Parameter

ANOVA Table

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

Model 62.36889 62.36889 1 41.65 <0.0001  Significant

Lack of Fit 20.71187 5.177967 4 7.619 0.0009 Significant

Pure Error 12.23353 0.679640 18

Residual 32.94539 1.487518 22

Residual Analysis

Attribute Method Test Stat  Critical P-Value Decision(a:5%)

Goodness-of-Fit Pearson Chi-Sq GOF 32.95 33.92 0.0626 Non-Significant Heterogenity

Likelihood Ratio GOF 255 33.92 0.2738 Non-Significant Heterogenity
Variances Mod Levene Equality of Variance 1.327 2.773 0.2972 Equal Variances
Distribution Shapiro-Wilk W Normality 0.8677 0.9169 0.0047 Non-normal Distribution
Anderson-Darling A2 Normality 1.295 2.492 0.0019 Non-normal Distribution

96h Survival Rate Summary Calculated Variate(A/B)

C-ug/L Control Type Count Mean Min Max Std Err Std Dev  CV% %Effect A B
634 Lab Control 4 1 1 1 0 0 0.0% 0.0% 20 20
1800 4 1 1 1 0 0 0.0% 0.0% 20 20
3900 4 1 1 1 0 0 0.0% 0.0% 20 20
7400 4 03 0 0.6 0.1291 0.2582 86.07%  70.0% 6 20
15000 4 015 0 0.4 0.09574 0.1915 127.7%  85.0% 3 20
30000 4 0.05 0 0.2 0.05 01 200.0%  95.0% 1 20
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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CETIS Analytical Report

Report Date:
Test Code:

02 Jun-16 16:19 (p 2 of 2)
11AAEOC1 | 02-9641-1329

Americamysis 96-h Acute Survival Test

SPAWAR Systems Center

Analysis ID:  05-2303-6409 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 28 May-16 10:41 Analysis: Linear Regression (MLE) Official Results: Yes
96h Survival Rate Detail
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
634 Lab Control 1 1 1 1
1800 1 1 1 1
3900 1 1 1 1
7400 0.6 02 0 0.4
15000 0.4 02 0 0
30000 0 02 0 0
96h Survival Rate Binomials
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
634 Lab Control 5/5 5/5 5/5 5/5
1800 5/5 5/5 5/5 5/5
3900 5/5 5/5 5/5 5/5
7400 3/5 1/5 0/5 2/5
15000 2/5 1/5 0/5 0/5
30000 0/5 1/5 0/5 0/5
Graphics Log-Normal [NED=A+B*og(X)]
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CETIS Summary Report

Report Date:

02 Jun-16 16:18 (p 1 of 1)

B-28

Test Code: 64FADE27 | 16-9416-2471

Americamysis 96-h Acute Survival Test SPAWAR Systems Center
Batch ID: 18-0018-1674 Test Type: Survival (96h) Analyst: Marienne A Colvin

Start Date: 29 Apr-16 09:00 Protocol: EPA/821/R-02-012 (2002) Diluent: Laboratory Seawater

Ending Date: 03 May-16 09:00 Species:  Americamysis bahia Brine: Not Applicable

Duration: 86h Source: Aquatic Research Organisms, NH Age: 5

Sample |D: 07-6125-3435 Code: 2D5FCE3B Client: SPAWAR

Sample Date: 29 Apr-16 Material:  Zinc sulfate Project: Pulsed Exposure

Receive Date: 29 Apr-16 Source: Pulsed Exposure

Sample Age: Sh Station: 6 Hour

Comparison Summary

AnalysisID  Endpoint NOEL LOEL TOEL PMSD TU Method

19-0623-5659 96h Survival Rate 1500 2500 1936 17.4% Steel Many-One Rank Sum Test

Point Estimate Summary

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

18-7607-5786 96h Survival Rate LC50 3399 2782 4236 Linear Regression (MLE)

96h Survival Rate Summary

C-ug/L Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev  CV% % Effect
6.4 Lab Control 4 1 1 1 1 1 0 0 0.0% 0.0%
850 4 1 1 1 1 1 0 0 0.0% 0.0%
1500 4 0.95 0.7908 1 0.8 1 0.05 0.1 10.53%  5.0%
2500 4 07 0.3818 1 04 0.8 0.1 02 28.57%  30.0%
5200 4 015 0 0.3001 0 0.2 0.05 0.1 66.67%  85.0%
11000 4 0.05 0 0.2091 0 0.2 0.05 01 200.0%  95.0%
96h Survival Rate Detail

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4

6.4 Lab Control 1 1 1 1

850 1 1 1 1

1500 1 1 1 0.8

2500 0.8 04 0.8 0.8

5200 02 02 0 0.2

11000 0 02 0 0

96h Survival Rate Binomials

C-g/L Control Type Rep 1 Rep 2 Rep 3 Rep 4

6.4 Lab Control 5/5 5/5 5/5 5/5

850 5/5 5/5 5/5 5/5

1500 5/5 5/5 5/5 415

2500 415 215 4/5 415

5200 1/5 1/5 0/5 1/5

11000 0/5 1/5 0/5 0/5
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:




CETIS Analytical Report

Report Date: 02 Jun-1616:18 (p 1 of 2)

Test Code: 64FADE27 | 16-9416-2471

Americamysis 96-h Acute Survival Test SPAWAR Systems Center
Analysis ID:  19-0623-5659 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7

Analyzed: 28 May-16 10:41 Analysis: Nonparametric-Control vs Treatments Official Results: Yes

Batch ID: 18-0018-1674 Test Type: Survival (96h) Analyst: Marienne A Colvin

Start Date: 29 Apr-16 09:00 Protocol: EPA/821/R-02-012 (2002) Diluent: Laboratory Seawater

Ending Date: 03 May-16 09:00 Species: Americamysis bahia Brine: Not Applicable

Duration: 96h Source: Aquatic Research Organisms, NH Age: 5

Sample 1D: 07-6125-3435 Code: 2DSFCE3B Client: SPAWAR

Sample Date: 29 Apr-16 Material:  Zinc sulfate Project: Pulsed Exposure

Receive Date: 29 Apr-16 Source: Pulsed Exposure

Sample Age: Sh Station: 6 Hour

Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA C>T NA NA 17.4% 1500 2500 1936

Steel Many-One Rank Sum Test

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

6.4 850 18 10 1 6 0.8333 Asymp Non-Significant Effect

6.4 1500 16 10 1 6 06105 Asymp Non-Significant Effect

6.4 2500* 10 10 0 6 0.0417 Asymp Significant Effect

6.4 5200* 10 10 0 6 00417 Asymp Significant Effect

6.4 11000* 10 10 0 6 0.0417 Asymp Significant Effect

ANOVA Table

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

Between 4671416 0.9342832 5 64.33 <0.0001  Significant Effect

Error 0.2614278 0.01452377 18

Total 4.932844 23

Distributional Tests

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

Variances Mod Levene Equality of Variance 0.4585 4.248 0.8018 Equal Variances

Variances Levene Equality of Variance 4.126 4.248 0.0113 Equal Variances

Distribution Shapiro-Wilk W Normality 0.8782 0.884 0.0076 Non-normal Distribution

96h Survival Rate Summary

C-ug/L Control Type Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
6.4 Lab Control 4 1 1 1 1 1 1 o] 0.0% 0.0%
850 4 1 1 1 1 1 1 0 0.0% 0.0%
1500 4 095 0.7909 1 1 0.8 1 0.05 10.53% 5.0%
2500 4 07 0.3818 1 0.8 0.4 0.8 0.1 28.57% 30.0%
5200 4 015 0 0.3091 0.2 0 0.2 0.05 66.67% 85.0%
11000 4 0.05 0 0.2091 0 0 0.2 0.05 200.0% 95.0%
Angular {Corrected) Transformed Summary

C-ug/L Control Type  Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
6.4 Lab Control 4 1.345 1.345 1.346 1.345 1.345 1.345 (4] 0.0% 0.0%
850 4 1.345 1.345 1.346 1.345 1.345 1.345 o] 0.0% 0.0%
1500 4 1.286 1.096 1.475 1.345 1.107 1.345 0.05953 9.26% 4.43%
2500 4 1.002 0.6655 1.338 1.107 0.6847 1.107 0.1056 21.09% 25.55%
5200 4 0.4041 0.2147 0.5936 0.4636 0.2255 0.4636 0.05953 20.46% 69.96%
11000 4 0.285 0.09558 0.4745 0.2255 0.2255 0.4636 0.05953 41.77% 78.81%
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:

B-29




CETIS Analytical Report

Report Date:
Test Code:

02 Jun-16 16:18 (p 2 of 2)
64FADE27 | 16-9416-2471

Americamysis 96-h Acute Survival Test

SPAWAR Systems Center

Analysis ID:  19-0623-5659 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 28 May-16 10:41 Analysis: Nonparametric-Control vs Treatments Official Results: Yes
96h Survival Rate Detail
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
6.4 Lab Control 1 1 1 1
850 1 1 1 1
1500 1 1 1 0.8
2500 0.8 04 0.8 0.8
5200 0.2 02 0 0.2
11000 0 02 0 0
Angular (Corrected) Transformed Detail
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
6.4 Lab Control 1.345 1.345 1.345 1.345
850 1.345 1.345 1.345 1.345
1500 1.345 1.345 1.345 1.107
2500 1.107 0.6847 1.107 1.107
5200 0.4636 0.4636 0.2255 0.4636
11000 0.2255 0.4636 0.2255 0.2255
96h Survival Rate Binomials
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
6.4 Lab Control 5/5 5/5 5/5 5/5
850 5/5 5/5 5/5 5/5
1500 5/5 5/5 5/5 4/5
2500 4/5 2/5 4/5 4/5
5200 1/5 1/5 0/5 15
11000 0/5 1/5 0/5 0/5
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CETIS Analytical Report

Report Date:
Test Code:

02 Jun-16 16:18 (p 1 of 2)
64FADE27 | 16-9416-2471

Americamysis 96-h Acute Survival Test

SPAWAR Systems Center

Analysis ID:  18-7607-5786 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 28 May-16 10:41 Analysis: Linear Regression (MLE) Official Results: Yes

Batch ID: 18-0018-1674 Test Type: Survival (96h) Analyst: Marienne A Colvin
Start Date: 29 Apr-16 09:00 Protocol: EPA/821/R-02-012 (2002) Diluent: Laboratory Seawater
Ending Date: 03 May-16 09:00 Species:  Americamysis bahia Brine: Not Applicable
Duration: 96h Source: Aquatic Research Organisms, NH Age: 5

Sample |D: 07-6125-3435 Code: 2D5SFCE3B Client: SPAWAR

Sample Date: 29 Apr-16 Material:  Zinc sulfate Project: Pulsed Exposure
Receive Date: 29 Apr-16 Source: Pulsed Exposure

Sample Age: Sh Station: 6 Hour

Linear Regression Options

Model Function Threshold Option Threshold Optimized Pooled Het Corr  Weighted

Log-Normal [NED=A+B*log(X)] Control Threshold 1E-07 No No No Yes

Regression Summary

Iters LL AlCc BIC Mu Sigma Adj R2 F Stat Critical P-Value Decision{a:5%)

19 -29.56 63.69 65.48 3.531 0.239 0.7879 3.172 2.928 0.0388 Significant Lack of Fit
Point Estimates

Level pg/L 95% LCL 95% UCL

LC50 3399 2782 4236

Regression Parameters

Parameter Estimate Std Error 95% LCL 95% UCL t Stat P-Value Decision(a:5%)

Slope 4.185 0.6923 2.828 5.542 6.045 <0.0001 Significant Parameter

Intercept -14.78 2.427 -19.53 -10.02 -6.09 <0.0001 Significant Parameter

ANOVA Table

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

Model 69.30309 69.30309 1 86.42 <0.0001  Significant

Lack of Fit 7.294046 1.823512 4 3.172 0.0388 Significant

Pure Error 10.3494 0.574967 18

Residual 17.64345 0.801975 22

Residual Analysis

Attribute Method Test Stat  Critical P-Value Decision(a:5%)

Goodness-of-Fit Pearson Chi-Sq GOF 17.64 33.92 0.7269 Non-Significant Heterogenity

Likelihood Ratio GOF 12.36 33.92 0.9485 Non-Significant Heterogenity
Variances Mod Levene Equality of Variance 0.5235 2.773 0.7554 Equal Variances
Distribution Shapiro-Wilk W Normality 0.7878 0.9169 0.0002 Non-normal Distribution
Anderson-Darling A2 Normality 1.871 2.492 <0.0001 Non-normal Distribution

96h Survival Rate Summary Calculated Variate(A/B)

C-ug/L Control Type Count Mean Min Max Std Err Std Dev  CV% %Effect A B
6.4 Lab Control 4 1 1 1 0 0 0.0% 0.0% 20 20
850 4 1 1 1 0 0 0.0% 0.0% 20 20
1500 4 0.95 0.8 1 0.05 0.1 1053% 5.0% 19 20
2500 4 07 0.4 0.8 0.1 0.2 28.57%  30.0% 14 20
5200 4 015 0 0.2 0.05 01 66.67%  85.0% 3 20
11000 4 0.05 0 0.2 0.05 01 200.0%  95.0% 1 20
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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CETIS Analytical Report

Report Date:

02 Jun-16 16:18 (p 2 of 2)

96h Survival Rate

Weighted Residual

Test Code: 64FADE27 | 16-9416-2471
Americamysis 96-h Acute Survival Test SPAWAR Systems Center
Analysis ID:  18-7607-5786 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 28 May-16 10:41 Analysis: Linear Regression (MLE) Official Results: Yes
96h Survival Rate Detail
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
6.4 Lab Control 1 1 1 1
850 1 1 1 1
1500 1 1 1 0.8
2500 0.8 0.4 0.8 0.8
5200 02 02 0 0.2
11000 0 02 0 0
96h Survival Rate Binomials
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
6.4 Lab Control 5/5 5/5 5/5 5/5
850 5/5 5/5 5/5 55
1500 5/5 5/5 5/5 415
2500 4/5 2/5 4/5 4/5
5200 1/5 1/5 0/5 1/5
11000 0/5 1/5 0/5 0/5
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CETIS Summary Report Report Date: 03 Jun-16 08:56 (p 1 of 1)
Test Code: AEDBC3C | 01-8335-2380

Americamysis 96-h Acute Survival Test SPAWAR Systems Center
Batch ID: 18-0018-1674 Test Type: Survival (96h) Analyst: Marienne A Colvin

Start Date: 29 Apr-16 09:00 Protocol: EPA/821/R-02-012 (2002) Diluent: Laboratory Seawater

Ending Date: 03 May-16 09:00 Species:  Americamysis bahia Brine: Not Applicable

Duration: 96h Source: Aquatic Research Organisms, NH Age: 5

Sample ID: 08-9124-8358 Code: 351F5EEB Client: SPAWAR

Sample Date: 29 Apr-16 Material:  Zinc sulfate Project: Pulsed Exposure

Receive Date: 29 Apr-16 Source: Pulsed Exposure

Sample Age: Sh Station: 12 Hour

Comparison Summary

Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method

04-4300-7307 96h Survival Rate 1500 3100 2156 17 5% Dunnett Multiple Comparison Test

Point Estimate Summary

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

01-0152-0575 96h Survival Rate LC50 2774 2260 3456 Linear Regression (MLE)

96h Survival Rate Summary

C-pg/L Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev  CV% %Effect
6.4 Lab Control 4 1 1 1 1 1 0 o] 0.0% 0.0%
360 4 1 1 1 1 1 0 o] 0.0% 0.0%
910 4 0.95 0.7909 1 0.8 1 0.05 0.1 10.53%  5.0%
1500 4 0.95 0.7908 1 0.8 1 0.05 0.1 10.53%  5.0%
3100 4 0.35 0.0453 0.6547 02 0.6 0.09574 0.1915 54.71%  65.0%
5900 4 0.1 0 0.2837 0 0.2 0.05774 0.1155 115.5%  90.0%
96h Survival Rate Detail

C-pg/L Control Type Rep 1 Rep 2 Rep 3 Rep 4

6.4 Lab Control 1 1 1 1

360 1 1 1 1

910 1 1 0.8 1

1500 1 1 1 08

3100 0.2 0.4 0.6 02

5900 0 0.2 0.2 0

96h Survival Rate Binomials

C-pg/L Control Type Rep 1 Rep 2 Rep 3 Rep 4

6.4 Lab Control 5/5 5/5 5/5 5/5

360 5/5 5/5 5/5 5/5

910 5/5 5/5 4/5 5/5

1500 5/5 5/5 5/5 4/5

3100 1/5 2/5 3/5 1/5

5900 0/5 1/5 1/5 0/5

000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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CETIS Analytical Report Report Date: 02 Jun-16 1617 (p 1 of 4)

Test Code: AEDBC3C | 01-8335-2380

Americamysis 96-h Acute Survival Test SPAWAR Systems Center
Analysis ID:  04-4300-7307 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7

Analyzed: 28 May-16 10:40 Analysis: Parametric-Control vs Treatments Official Results: Yes

Batch ID: 18-0018-1674 Test Type: Survival (96h) Analyst: Marienne A Colvin

Start Date: 29 Apr-16 09:00 Protocol: EPA/821/R-02-012 (2002) Diluent: Laboratory Seawater

Ending Date: 03 May-16 09:00 Species: Americamysis bahia Brine: Not Applicable

Duration: 96h Source: Aquatic Research Organisms, NH Age: 5

Sample 1D: 08-9124-8358 Code: 351F5EES Client: SPAWAR

Sample Date: 29 Apr-16 Material:  Zinc sulfate Project: Pulsed Exposure

Receive Date: 29 Apr-16 Source: Pulsed Exposure

Sample Age: Sh Station: 12 Hour

Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA C>T NA NA 17.5% 1500 3100 2156

Dunnett Multiple Comparison Test

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

6.4 360 0 2.407 0.207 6 0.8333 CDF Non-Significant Effect

6.4 910 0.6931 2.407 0.207 6 0.5611 CDF Non-Significant Effect

6.4 1500 0.6931 2.407 0.207 6 05611 CDF Non-Significant Effect

6.4 3100* 8.392 2.407 0.207 6 <0.0001 CDF Significant Effect

6.4 5900* 11.85 2.407 0.207 6 <0.0001 CDF Significant Effect

ANOVA Table

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

Between 3.853589 0.7707179 5 52.24 <0.0001  Significant Effect

Error 0.2655657 0.01475365 18

Total 4.119155 23

Distributional Tests

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

Variances Mod Levene Equality of Variance 2.57 4.248 0.0835 Equal Variances

Variances Levene Equality of Variance 7.267 4.248 0.0007 Unequal Variances

Distribution Shapiro-Wilk W Normality 0.9014 0.884 0.0231 Normal Distribution

96h Survival Rate Summary

C-ug/L Control Type Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
6.4 Lab Control 4 1 1 1 1 1 1 o] 0.0% 0.0%
360 4 1 1 1 1 1 1 0 0.0% 0.0%
910 4 095 0.7909 1 1 0.8 1 0.05 10.53% 5.0%
1500 4 0.95 0.7909 1 1 0.8 1 0.05 10.53% 5.0%
3100 4 0.35 0.0453 0.6547 0.3 0.2 0.6 0.09574 54.71% 65.0%
5900 4 0.1 0 0.2837 0.1 0 0.2 0.05774 1155% 90.0%
Angular {Corrected) Transformed Summary

C-ug/L Control Type  Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
6.4 Lab Control 4 1.345 1.345 1.346 1.345 1.345 1.345 (4] 0.0% 0.0%
360 4 1.345 1.345 1.346 1.345 1.345 1.345 o] 0.0% 0.0%
910 4 1.286 1.096 1.475 1.345 1.107 1.345 0.05953 9.26% 4.43%
1500 4 1.286 1.096 1.475 1.345 1.107 1.345 0.05953 9.26% 4.43%
3100 4 0.6245 0.3013 0.9478 0.5742 0.4636 0.8861 0.1016 32.53% 53.58%
5900 4 0.3446 0.1258 0.5634 0.3446 0.2255 0.4636 0.06874  39.9% 74.39%
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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CETIS Analytical Report

Report Date:
Test Code:

02 Jun-16 16:17 (p 2 of 4)
AEDBC3C | 01-8335-2380

Americamysis 96-h Acute Survival Test

SPAWAR Systems Center

96h Survival Rate

Rl 0z

Contered
Com. Angle

Analysis ID:  04-4300-7307 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 28 May-16 10:40 Analysis: Parametric-Control vs Treatments Official Results: Yes
96h Survival Rate Detail

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
6.4 Lab Control 1 1 1 1

360 1 1 1 1

910 1 1 0.8 1

1500 1 1 1 0.8
3100 0.2 0.4 0.6 0.2
5900 0 0.2 0.2 0
Angular (Corrected) Transformed Detail

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
6.4 Lab Control 1.345 1.345 1.345 1.345
360 1.345 1.345 1.345 1.345
910 1.345 1.345 1.107 1.345
1500 1.345 1.345 1.345 1.107
3100 0.4636 0.6847 0.8861 0.4636
5900 0.2255 0.4636 0.4636 0.2255
96h Survival Rate Binomials

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
6.4 Lab Control 5/5 5/5 5/5 5/5
360 5/5 5/5 5/5 5/5
910 5/5 5/5 4/5 5/5
1500 5/5 5/5 5/5 4/5
3100 1/5 2/5 3/5 15
5900 0/5 1/5 1/5 0/5
Graphics
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CETIS Analytical Report

Report Date:
Test Code:

02 Jun-16 16:17 (p 1 of 4)
AEDBC3C | 01-8335-2380

Americamysis 96-h Acute Survival Test

SPAWAR Systems Center

Analysis ID:  01-0152-0575 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 28 May-16 10:40 Analysis: Linear Regression (MLE) Official Results: Yes

Batch ID: 18-0018-1674 Test Type: Survival (96h) Analyst: Marienne A Colvin
Start Date: 29 Apr-16 09:00 Protocol: EPA/821/R-02-012 (2002) Diluent: Laboratory Seawater
Ending Date: 03 May-16 09:00 Species:  Americamysis bahia Brine: Not Applicable
Duration: 96h Source: Aquatic Research Organisms, NH Age: 5

Sample |D: 08-9124-8358 Code: 351F5EE6 Client: SPAWAR

Sample Date: 29 Apr-16 Material:  Zinc sulfate Project: Pulsed Exposure
Receive Date: 29 Apr-16 Source: Pulsed Exposure

Sample Age: Sh Station: 12 Hour

Linear Regression Options

Model Function Threshold Option Threshold Optimized Pooled Het Corr  Weighted

Log-Normal [NED=A+B*log(X)] Control Threshold 1E-07 Yes No No Yes

Regression Summary

Iters LL AlCc BIC Mu Sigma Adj R2 F Stat Critical P-Value Decision{a:5%)

9 -28.65 64.51 66.84 3.443 0.2372 0.7903 2.796 3.16 0.0698 Non-Significant Lack of Fit
Point Estimates

Level pg/L 95% LCL 95% UCL

LC50 2774 2260 3456

Regression Parameters

Parameter Estimate Std Error 95% LCL 95% UCL t Stat P-Value Decision(a:5%)

Threshold 9.13E-08 6.75E-05 -0.00013 0.000133 0.001352 0.9989 Non-Significant Parameter

Slope 4215 0.738 2,769 5.662 5711 <0.0001 Significant Parameter

Intercept -14.51 2.53 -19.47 -9.554 -5.736 <0.0001 Significant Parameter

ANOVA Table

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

Model 67.82536 67.82536 1 88.68 <0.0001  Significant

Lack of Fit 5.106187 1.702062 3 2.796 0.0698 Non-Significant

Pure Error 10.895559 0.608644 18

Residual 16.06178 0.764847 21

Residual Analysis

Attribute Method Test Stat Critical P-Value Decision(a:5%)

Goodness-of-Fit Pearson Chi-Sq GOF 16.06 32.67 0.7662 Non-Significant Heterogenity

Likelihood Ratio GOF 13.82 32.67 0.8772 Non-Significant Heterogenity
Variances Mod Levene Equality of Variance 1.095 2.773 0.3968 Equal Variances
Distribution Shapiro-Wilk W Normality 0.841 0.9169 0.0015 Non-normal Distribution
Anderson-Darling A2 Normality 1.197 2.492 0.0039 Non-normal Distribution

96h Survival Rate Summary Calculated Variate(A/B)

C-ug/L Control Type Count Mean Min Max Std Err Std Dev  CV% %Effect A B
6.4 Lab Control 4 1 1 1 0 0 0.0% 0.0% 20 20
360 4 1 1 1 0 0 0.0% 0.0% 20 20
910 4 0.95 0.8 1 0.05 01 10.53% 5.0% 19 20
1500 4 0.95 0.8 1 0.05 01 10.53% 5.0% 19 20
3100 4 0.35 0.2 0.6 0.09574  0.1815 5471%  65.0% 7 20
5900 4 0.1 0 0.2 0.05774 0.1155 115.5%  90.0% 2 20
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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CETIS Analytical Report

Report Date:
Test Code:

02 Jun-16 16:17 (p 2 of 4)
AEDBC3C | 01-8335-2380

Americamysis 96-h Acute Survival Test

SPAWAR Systems Center

Analysis ID:  01-0152-0575 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 28 May-16 10:40 Analysis: Linear Regression (MLE) Official Results: Yes
96h Survival Rate Detail
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
6.4 Lab Control 1 1 1 1
360 1 1 1 1
910 1 1 0.8 1
1500 1 1 1 0.8
3100 0.2 04 0.6 0.2
5900 0 02 0.2 0
96h Survival Rate Binomials
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
6.4 Lab Control 5/5 5/5 5/5 5/5
360 5/5 5/5 5/5 5/5
910 5/5 5/5 4/5 5/5
1500 5/5 5/5 5/5 4/5
3100 1/5 2/5 3/5 15
5900 0/5 1/5 1/5 0/5
Graphics Log-Normal [NED=A+B*og(X)]
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CETIS Summary Report

Report Date: 02 Jun-16 16:16 (p 1 of 1)
Test Code: 355A0788 | 08-9509-2616

Americamysis 96-h Acute Survival Test

SPAWAR Systems Center

Batch ID: 18-0018-1674 Test Type: Survival (96h) Analyst: Marienne A Colvin

Start Date: 29 Apr-16 09:00 Protocol: EPA/821/R-02-012 (2002) Diluent: Laboratory Seawater

Ending Date: 03 May-16 09:00 Species:  Americamysis bahia Brine: Not Applicable

Duration: 86h Source: Aquatic Research Organisms, NH Age: 5

Sample ID: 19-4574-6907 Code: 73FSBDDB Client: SPAWAR

Sample Date: 29 Apr-16 Material:  Zinc sulfate Project: Pulsed Exposure

Receive Date: 29 Apr-16 Source: Pulsed Exposure

Sample Age: Sh Station: Static

Comparison Summary

AnalysisID  Endpoint NOEL LOEL TOEL PMSD TU Method

13-8748-5682 96h Survival Rate 320 860 524.6 14.3% Steel Many-One Rank Sum Test

Point Estimate Summary

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

07-3770-3886 96h Survival Rate LC50 573 412 706.5 Linear Regression (MLE)

96h Survival Rate Summary

C-ug/L Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev  CV% % Effect
6.4 Lab Control 4 1 1 1 1 1 0 0 0.0% 0.0%
81 4 0.95 0.7909 1 0.8 1 0.05 0.1 10.53% 5.0%
150 4 1 1 1 1 1 0 0 0.0% 0.0%
320 4 0.95 0.7909 1 0.8 1 0.05 0.1 10.53% 5.0%
860 4 0.1 0 0.2837 0 0.2 0.05774  0.1155 115.5%  90.0%
1600 4 0 0 0 0 0 0 0 100.0%
96h Survival Rate Detail

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4

6.4 Lab Control 1 1 1 1

81 1 1 1 0.8

150 1 1 1 1

320 1 1 1 08

860 0 0 0.2 0.2

1600 0 0 0 0

96h Survival Rate Binomials

C-g/L Control Type Rep 1 Rep 2 Rep 3 Rep 4

6.4 Lab Control 5/5 5/5 5/5 5/5

81 5/5 5/5 5/5 4/5

150 5/5 5/5 5/5 5/5

320 5/5 5/5 5/5 4/5

860 0/5 0/5 1/5 15

1600 0/5 0/5 0/5 0/5
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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CETIS Analytical Report

Report Date:
Test Code:

02 Jun-16 16:16 (p 1 of 2)
355A0788 | 08-9509-2616

Americamysis 96-h Acute Survival Test

SPAWAR Systems Center

Analysis ID:  13-8748-5682 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7

Analyzed: 28 May-16 10:38 Analysis: Nonparametric-Control vs Treatments Official Results: Yes

Batch ID: 18-0018-1674 Test Type: Survival (96h) Analyst: Marienne A Colvin

Start Date: 29 Apr-16 09:00 Protocol: EPA/821/R-02-012 (2002) Diluent: Laboratory Seawater

Ending Date: 03 May-16 09:00 Species: Americamysis bahia Brine: Not Applicable

Duration: 96h Source: Aquatic Research Organisms, NH Age: 5

Sample 1D: 19-4574-6907 Code: 73F9BDDB Client: SPAWAR

Sample Date: 29 Apr-16 Material:  Zinc sulfate Project: Pulsed Exposure

Receive Date: 29 Apr-16 Source: Pulsed Exposure

Sample Age: Sh Station: Static

Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA C>T NA NA 14.3% 320 860 524 6

Steel Many-One Rank Sum Test

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

6.4 81 16 10 1 6 0.5661 Asymp Non-Significant Effect

6.4 150 18 10 1 6 0.8000 Asymp Non-Significant Effect

6.4 320 16 10 1 6 0.5661 Asymp Non-Significant Effect

6.4 860* 10 10 0 6 0.0350 Asymp Significant Effect

ANOVA Table

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

Between 3.030868 0.7577171 4 80.17 <0.0001  Significant Effect

Error 0.1417698 0.009451317 15

Total 3.172638 19

Distributional Tests

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

Variances Mod Levene Equality of Variance 1.75 4.893 0.1915 Equal Variances

Variances Levene Equality of Variance 8.75 4.893 0.0007 Unequal Variances

Distribution Shapire-Wilk W Normality 0.8533 0.866 0.0061 Non-normal Distribution

96h Survival Rate Summary

C-ug/L Control Type Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
6.4 Lab Control 4 1 1 1 1 1 1 (4] 0.0% 0.0%
81 4 0.95 0.7909 1 1 0.8 1 0.05 10.53% 5.0%
150 4 1 1 1 1 1 1 0 0.0% 0.0%
320 4 095 0.7909 1 1 0.8 1 0.05 10.53% 5.0%
860 4 0.1 0 0.2837 0.1 0 02 0.05774 1155% 90.0%
1600 4 0 0 0 0 0 (4] (4] 100.0%
Angular (Corrected) Transformed Summary

C-ug/L Control Type Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
6.4 Lab Control 4 1.345 1.345 1.346 1.345 1.345 1.345 o] 0.0% 0.0%
81 4 1.286 1.096 1.475 1.345 1.107 1.345 0.05953 9.26% 4.43%
150 4 1.345 1.345 1.346 1.345 1.345 1.345 o] 0.0% 0.0%
320 4 1.286 1.096 1.475 1.345 1.107 1.345 0.05953 9.26% 4.43%
860 4 0.3446 0.1258 0.5634 0.3446 0.2255 0.4636 0.06874  39.9% 74.39%
1600 4 0.2255 0.2255 0.2256 0.2255 0.2255 0.2255 o] 0.0% 83.24%
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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CETIS Analytical Report

Report Date: 02 Jun-1616:16 (p 2 of 2)
Test Code: 355A0788 | 08-9509-2616

Americamysis 96-h Acute Survival Test

SPAWAR Systems Center

Analysis ID:  13-8748-5682 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 28 May-16 10:38 Analysis: Nonparametric-Control vs Treatments Official Results: Yes

96h Survival Rate Detail

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4

6.4 Lab Control 1 1 1 1

81 1 1 1 0.8

150 1 1 1 1

320 1 1 1 0.8

860 0 0 0.2 0.2

1600 0 0 0 0

Angular (Corrected) Transformed Detail

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
6.4 Lab Control 1.345 1.345 1.345 1.345
81 1.345 1.345 1.345 1.107
150 1.345 1.345 1.345 1.345
320 1.345 1.345 1.345 1.107
860 0.2255 0.2255 0.4636 0.4636
1600 0.2255 0.2255 0.2255 0.2255
96h Survival Rate Binomials
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
6.4 Lab Control 5/5 5/5 5/5 5/5
81 5/5 5/5 5/5 415
150 5/5 5/5 5/5 55
320 5/5 5/5 5/5 415
860 0/5 0/5 1/5 1/5
1600 0/5 0/5 0/5 0/5
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CETIS Analytical Report

Report Date:
Test Code:

02 Jun-16 16:16 (p 1 of 2)
355A0788 | 08-9509-2616

Americamysis 96-h Acute Survival Test

SPAWAR Systems Center

Analysis ID:  07-3770-3886 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 28 May-16 10:38 Analysis: Linear Regression (MLE) Official Results: Yes

Batch ID: 18-0018-1674 Test Type: Survival (96h) Analyst: Marienne A Colvin
Start Date: 29 Apr-16 09:00 Protocol: EPA/821/R-02-012 (2002) Diluent: Laboratory Seawater
Ending Date: 03 May-16 09:00 Species:  Americamysis bahia Brine: Not Applicable
Duration: 96h Source: Aquatic Research Organisms, NH Age: 5

Sample |D: 19-4574-6907 Code: 73F9BDDB Client: SPAWAR

Sample Date: 29 Apr-16 Material:  Zinc sulfate Project: Pulsed Exposure
Receive Date: 29 Apr-16 Source: Pulsed Exposure

Sample Age: Sh Station: Static

Linear Regression Options

Model Function Threshold Option Threshold Optimized Pooled Het Corr  Weighted

Log-Normal [NED=A+B*log(X)] Control Threshold 1E-07 Yes No No Yes

Regression Summary

Iters LL AlCc BIC Mu Sigma Adj R2 F Stat Critical P-Value Decision{a:5%)

11 -15.57 38.34 40.67 2.758 0.1375 0.8278 567 3.16 0.0065 Significant Lack of Fit
Point Estimates

Level pg/L 95% LCL 95% UCL

LC50 573 412 706.5

Regression Parameters

Parameter Estimate Std Error 95% LCL 95% UCL t Stat P-Value Decision(a:5%)

Threshold 001676 0.01656 -0.0157  0.04922 1.012 0.3231 Non-Significant Parameter

Slope 7.271 1.807 3.729 10.81 4.023 0.0006 Significant Parameter

Intercept -20.05 5.131 -30.11 -9.997 -3.908 0.0008 Significant Parameter

ANOVA Table

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

Model 88.99298 88.99298 1 1125 <0.0001  Significant

Lack of Fit 8.069011 2.68967 3 5.67 0.0065 Significant

Pure Error 8.538012 0.474334 18

Residual 16.60702 0.790811 21

Residual Analysis

Attribute Method Test Stat Critical P-Value Decision(a:5%)

Goodness-of-Fit Pearson Chi-Sq GOF 16.61 32.67 0.7346 Non-Significant Heterogenity

Likelihood Ratio GOF 11.12 32.67 0.9603 Non-Significant Heterogenity
Variances Mod Levene Equality of Variance 0.9677 2.773 0.4634 Equal Variances
Distribution Shapiro-Wilk W Normality 0.6616 0.9169 <0.0001 Non-normal Distribution
Anderson-Darling A2 Normality 3.359 2.492 <0.0001 Non-normal Distribution

96h Survival Rate Summary Calculated Variate(A/B)

C-ug/L Control Type Count Mean Min Max Std Err Std Dev  CV% %Effect A B
6.4 Lab Control 4 1 1 1 0 0 0.0% 0.0% 20 20
81 4 0.95 0.8 1 0.05 0.1 1053% 5.0% 19 20
150 4 1 1 1 0 0 0.0% 0.0% 20 20
320 4 0.95 0.8 1 0.05 01 10.53% 5.0% 19 20
860 4 0.1 0 0.2 0.05774 0.1155 115.5%  90.0% 2 20
1600 4 0 0 0 0 0 1000% 0O 20
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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CETIS Analytical Report

Report Date:
Test Code:

02 Jun-16 16:16 (p 2 of 2)
355A0788 | 08-9509-2616

Americamysis 96-h Acute Survival Test

SPAWAR Systems Center

Analysis ID:  07-3770-3886 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 28 May-16 10:38 Analysis: Linear Regression (MLE) Official Results: Yes
96h Survival Rate Detail
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
6.4 Lab Control 1 1 1 1
81 1 1 1 0.8
150 1 1 1 1
320 1 1 1 0.8
860 0 0 0.2 0.2
1600 0 0 0 0
96h Survival Rate Binomials
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
6.4 Lab Control 5/5 5/5 5/5 5/5
81 5/5 5/5 5/5 4/5
150 5/5 5/5 5/5 5/5
320 5/5 5/5 5/5 4/5
860 0/5 0/5 1/5 15
1600 0/5 0/5 0/5 0/5
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Marine Acute Bioassay
Static-Renewal Conditions

Water Quality Measurements
& Test Organism Survival
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Marine Acute Bioassay
Static-Renewal Conditions

Water Quality Measurements
& Test Organism Survival
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Marine Acute Bioassay
Static-Renewal Gonditions

Water Quality Measurements
& Test Organism Survival

SPAWAR Systems Center Pacific Bioassay Lab, 53475 Siroihe Rd, Bldy 111 Rm 116, San Diega, CA 82152

B-45
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B.2. MIXED METAL EXPOSURES — REFERENCE TOXICANT TEST RESULTS:

CETIS summary Report Report Date: 03 Jun-16 08:39(p 1 of 1)
Test Code: 3F986ECD | 10-6695-4445

Americamysis 96-h Acute Survival Test SPAWAR Systems Center
Batch ID: 18-0018-1674 Test Type: Survival (96h) Analyst: Marienne A Colvin

Start Date: 29 Apr-16 09:00 Protocol: EPA/821/R-02-012 (2002) Diluent: Laboratory Seawater

Ending Date: 03 May-16 09:00 Species:  Americamysis bahia Brine: Not Applicable

Duration: 96h Source: Aquatic Research Organisms, NH Age: 5

Sample ID: 14-3982-2886 Code: 55D1F426 Client: SPAWAR

Sample Date: 29 Apr-16 Material: Copper sulfate Project: Pulsed Exposure

Receive Date: 29 Apr-16 Source: Reference Toxicant

Sample Age: Sh Station:

Comparison Summary

Analysis ID Endpoint NOEL LOEL TOEL PMSD TU Method

13-4499-6255 96h Survival Rate 100 210 144.9 10.0% Steel Many-One Rank Sum Test

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

09-7413-8532 96h Survival Rate LC50 223.2 181.9 287.9 Linear Regression (MLE)

96h Survival Rate Summary

C-ug/L Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev  CV% % Effect
0 Lab Control 4 1 1 1 1 1 0 0 0.0% 0.0%
56 4 1 1 1 1 1 0 0 0.0% 0.0%
100 4 0.95 0.7909 1 0.8 1 0.05 0.1 10.53%  5.0%
210 4 0.6 06 0.6 0.6 06 0 0 0.0% 40.0%
620 4 0 0 0 0 0 0 0 100.0%
850 4 0 0 0 0 0 0 0 100.0%

96h Survival Rate Detail

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Lab Control 1 1 1 1

56 1 1 1 1

100 0.8 1 1 1

210 0.6 06 0.6 06
620 0 0 0 0

850 0 0 0 0

96h Survival Rate Binomials

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4

0 Lab Control 5/5 5/5 5/5 5/5

56 5/5 5/5 5/5 5/5

100 415 5/5 5/5 5/5

210 3/5 3/5 3/5 3/5

620 0/5 0/5 0/5 0/5

850 0/5 0/5 0/5 0/5
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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CETIS Analytical Report Report Date: 03 Jun-16 08:39 (p 1 of 2)

Test Code: 3F986ECD | 10-6695-4445

Americamysis 96-h Acute Survival Test SPAWAR Systems Center
Analysis ID:  13-4499-6255 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7

Analyzed: 28 May-16 10:13 Analysis: Nonparametric-Control vs Treatments Official Results: Yes

Batch ID: 18-0018-1674 Test Type: Survival (96h) Analyst: Marienne A Colvin

Start Date: 29 Apr-16 09:00 Protocol: EPA/821/R-02-012 (2002) Diluent: Laboratery Seawater

Ending Date: 03 May-16 09:00 Species:  Americamysis bahia Brine: Not Applicable

Duration: 96h Source: Aquatic Research Organisms, NH Age: 5

Sample ID: 14-3982-2886 Code: 55D1F426 Client: SPAWAR

Sample Date: 29 Apr-16 Material: Copper sulfate Project: Pulsed Exposure

Receive Date: 29 Apr-16 Source: Reference Toxicant

Sample Age: Sh Station:

Data Transform Zeta Alt Hyp  Trials Seed PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA C>T NA NA 10.0% 100 210 144.9

Steel Many-One Rank Sum Test

Control vs C-ug/L Test Stat Critical Ties DF P-Value P-Type Decision{c:5%)

Lab Control 56 18 10 1 6  0.7500 Asymp Non-Significant Effect

100 16 10 1 6 0.5065 Asymp Non-Significant Effect
210° 10 10 0 6 0.0276 Asymp Significant Effect

ANOVA Table

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

Between 0.5885663 0.1961888 3 55.35 <0.0001  Significant Effect

Error 0.04253092 0.003544244 12

Toetal 0.6310972 15

Distributional Tests

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

Variances Med Levene Equality of Variance 1 5.853 0.4262 Equal Variances

Variances Levene Equality of Variance 9 5.953 0.0021 Unequal Variances

Distribution Shapiro-Wilk W Normality 0.5647 0.8408 <0.0001 Non-normal Distribution

96h Survival Rate Summary

C-g/L Control Type  Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
0 Lab Control 4 1 1 1 1 1 1 0 0.0% 0.0%
56 4 1 1 1 1 1 1 0 0.0% 0.0%
100 4 0.95 0.7909 1 1 0.8 1 0.05 10.53% 5.0%
210 4 0.6 0.5998 0.6002 0.6 0.6 0.6 0 0.0% 40.0%
620 4 o] 0 0 0 o] 0 0 100.0%
850 4 o] 0 0 0 0 0 0 100.0%
Angular {Corrected) Transformed Summary

C-jg/L Control Type  Count Mean 95% LCL 95% UCL Median  Min Max Std Err CV% %Effect
0 Lab Control 4 1.345 1.345 1.346 1.345 1.345 1.345 0 0.0% 0.0%
56 4 1.345 1.345 1.346 1.345 1.345 1.345 0 0.0% 0.0%
100 4 1.286 1.096 1.475 1.345 1.107 1.345 0.05953  9.26% 4.43%
210 4 0.8861 0.8858 0.8862 0.8861 0.8861 0.8861 0 0.0% 34.13%
620 4 0.2255 0.2255 0.2256 0.2255 0.2255 0.2255 0 0.0% 83.24%
850 4 0.2255 0.2255 0.2256 0.2255 0.2255 0.2255 0 0.0% 83.24%
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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CETIS Analytical Report

Report Date:
Test Code:

03 Jun-16 08:39 (p 2 of 2)
3FO86ECD | 10-6695-4445

Americamysis 96-h Acute Survival Test

SPAWAR Systems Center

Analysis ID:  13-4499-6255 Endpoint: 96h Survival Rate
Analyze 28 May-16 10:13 Analysis: Nonparametric-Control vs Treatments
96h Survival Rate Detail

CETIS Version:
Official Results:

CETISV1.8.7
Yes

C-pg/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Lab Control 1 1 1 1

56 1 1 1 1

100 0.8 1 1 1

210 0.6 0.6 0.6 0.6
620 0 0 0 0

850 0 0 0 0

Angular {Corrected) Transformed Detail

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Lab Control 1.345 1.345 1.345 1.345
56 1.345 1.345 1.345 1.345
100 1.107 1.345 1.345 1.345
210 0.8861 0.8861 0.8861 0.8861
620 0.2255 0.2255 0.2255 0.2255
850 0.2255 0.2255 0.2255 0.2255

96h Survival Rate Binomials

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Lab Control 5/5 5/5 5/5 5/5
56 5/5 5/5 5/5 5/5
100 415 5/5 5/5 5/5
210 3/5 3/5 3/5 3/5
620 0/5 0/5 0/5 0/5
850 0/5 0/5 0/5 0/5
Graphics
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000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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CETIS Analytical Report

Report Date:
Test Code:

03 Jun-1608:39 (p 1 of 2)
3FO86ECD | 10-6695-4445

Americamysis 96-h Acute Survival Test

SPAWAR Systems Center

Analysis ID:  09-7413-8532 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 28 May-16 10:21 Analysis: Linear Regression (MLE Official Results: Yes

Batch ID: 18-0018-1674 Test Type: Survival (96h) Analyst: Marienne A Colvin
Start Date: 29 Apr-16 08:00 Protocol: EPA/821/R-02-012 (2002) Diluent: Laboratory Seawater
Ending Date: 03 May-16 09:00 Species:  Americamysis bahia Brine: Not Applicable
Duration: 96h Source: Aquatic Research Organisms, NH Age: 5

Sample 1D: 14-3982-2886 Code: 55D1F426 Client: SPAWAR

Sample Date: 29 Apr-16 Material:  Copper sulfate Project: Pulsed Exposure
Receive Date: 29 Apr-16 Source: Reference Toxicant

Sample Age: %h Station:

Linear Regression Options

Model Function Threshold Option Threshold Optimized Pooled Het Corr Weighted

Log-Normal [NED=A+B* og(X)] Control Threshold 1E-07 Yes No No Yes

Regression Summary

Iters LL AlCc BIC Mu Sigma Adj R2 F Stat Critical P-Value Decision(o:5%)

12 -17.82 42.84 4517 2.349 0.1866 0.9363 4.701 3.16 0.0136 Significant Lack of Fit
Point Estimates

Level pg/L 95% LCL 95% UCL

LGS0  223.2 181.9 287.9

Regression Parameters

Parameter Estimate Std Error 95% LCL 95% UCL t Stat P-Value Decision{a:5%)

Threshold 6.83E-08 5.84E-05 -0.00011 0.000115 0.001169 0.9991 Non-Significant Parameter

Slope 5.359 1.16 3.086 7.632 4621 0.0001 Significant Parameter

Intercept -12.59 2.677 -17.84 -7.34 -4.701 0.0001 Significant Parameter

ANOVA Table

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

Model 91.18885 91.18885 1 340 <0.0001  Significant

Lack of Fit 2.474179 0.824726 3 4.701 0.0136 Significant

Pure Error 3.157895 0.175439 18

Residual 5.632073 0.268194 21

Residual Analysis

Attribute Method Test Stat Critical P-Value Decision(a:5%)

Goodness-of-Fit Pearson Chi-Sq GOF 5.632 32.67 0.9897 Non-Significant Heterogenity

Likelihood Ratio GOF 3.712 32.67 1.0000 Non-Significant Heterogenity
Variances Mod Levene Equality of Variance 1 2,773 0.4457 Equal Variances
Distribution Shapiro-Wilk W Normality 0.557 0.9169 <0.0001 Non-normal Distribution
Anderson-Darling A2 Normality 3.569 2.492 <0.0001  Non-normal Distribution

96h Survival Rate Summary Calculated Variate(A/B)

C-ug/L Control Type Count Mean Min Max Std Err Std Dev  CV% %Effect A B
0 Lab Control 4 1 1 1 0 0 0.0% 0.0% 20 20
56 4 1 1 1 0 0 0.0% 0.0% 20 20
100 4 0.95 0.8 1 0.05 01 10.53% 5.0% 19 20
210 4 06 0.6 0.6 0 0 0.0% 40.0% 12 20
620 4 o] 0 0 0 0 1000% 0O 20
850 4 (4] 0 0 0 0 100.0% O 20
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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CETIS Analytical Report

03 Jun-16 08:39 (p 2 of 2)
3FO86ECD | 10-6695-4445

Report Date:
Test Code:

Americamysis 96-h Acute Survival Test

SPAWAR Systems Center

Analysis ID:
Analyzed:

09-7413-8532
28 May-16 10:21

96h Survival Rate Detail

Endpoint:
Analysis:

96h Survival Rate
Linear Regression (MLE

CETIS Version: CETISv1.8.7
Official Results: Yes

96h Survivl Rate

Waighted Residusl

s

Weighted Residual

Weighted Residual

C-pg/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Lab Control 1 1 1 1

56 1 1 1 1

100 0.8 1 1 1

210 0.6 0.6 0.6 0.6
620 0 0 0 0

850 0 0 0 0

96h Survival Rate Binomials

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Lab Control 5/5 5/5 5/5 5/5
56 5/5 5/5 5/5 5/5
100 4/5 5/5 5/5 5/5
210 3/5 3/5 3/5 35
620 0/5 0/5 0/5 0/5
850 0/5 0/5 0/5 0/5
Graphics Log-Normal [NED=A+B* og(X)]

000-010-187-1

CETIS™ v1.8.7.16
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CETIS Summary Report

Report Date: 02 Jun-1616:56 (p 1 of 1)
Test Code: 22F485A7 | 05-8645-0343

Americamysis 96-h Acute Survival Test

SPAWAR Systems Center

Batch ID: 18-0018-1674 Test Type: Survival (96h) Analyst: Marienne A Colvin

Start Date: 29 Apr-16 09:00 Protocol: EPA/821/R-02-012 (2002) Diluent: Laboratory Seawater

Ending Date: 03 May-16 09:00 Species:  Americamysis bahia Brine: Not Applicable

Duration: 96h Source: Agquatic Research Organisms, NH Age: 5

Sample |D: 01-5927-6650 Code: 97ESEGA Client: SPAWAR

Sample Date: 29 Apr-16 Material:  Zinc sulfate Project: Pulsed Exposure

Receive Date: 29 Apr-16 Source: Reference Toxicant

Sample Age: Sh Station:

Comparison Summary

AnalysisID  Endpoint NOEL LOEL TOEL PMSD TU Method

00-9963-7171 96h Survival Rate 320 540 4157 15.5% Dunnett Multiple Comparison Test

Point Estimate Summary

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

05-7237-6669 96h Survival Rate LC50 688.9 575.2 824.9 Trimmed Spearman-Karber

96h Survival Rate Summary

Cg/L Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev  CV% Y% Effect
6.4 Lab Control 4 1 1 1 1 1 0 0 0.0% 0.0%
180 4 09 0.7163 1 0.8 1 0.05774  0.1155 12.83% 10.0%
320 4 095 0.7909 1 0.8 1 0.05 0.1 10.53%  5.0%
540 4 07 0.5163 0.8837 0.6 0.8 0.05774  0.1155 16.5% 30.0%
1400 4 (4] 0 0 0 0 0 0 100.0%
2700 4 o] 0 0 0 0 0 0 100.0%
96h Survival Rate Detail

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4

6.4 Lab Control 1 1 1 1

180 0.8 1 0.8 1

320 1 1 1 08

540 0.6 0.6 0.8 08

1400 0 0 0 0

2700 0 0 0 0

96h Survival Rate Binomials

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4

6.4 Lab Control 5/5 5/5 5/5 5/5

180 415 5/5 4/5 5/5

320 5/5 5/5 5/5 4/5

540 3/5 35 4/5 4/5

1400 0/5 0/5 0/5 0/5

2700 0/5 0/5 0/5 0/5
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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CETIS Analytical Report

02 Jun-1616:56 (p 1 of 2)
22F485AT7 | 05-8645-0343

Report Date:
Test Code:

Americamysis 96-h Acute Survival Test

SPAWAR Systems Center

Analysis ID:  00-9963-7171

Endpoint:

Analyzed: 28 May-16 10:25 Analysis:

96h Survival Rate
Parametric-Control vs Treatments

CETISV1.8.7
Yes

CETIS Version:
Official Results:

Batch ID: 18-0018-1674 Test Type: Survival (96h) Analyst: Marienne A Colvin

Start Date: 29 Apr-16 09:00 Protocol: EPA/821/R-02-012 (2002) Diluent: Laboratery Seawater

Ending Date: 03 May-16 09:00 Species:  Americamysis bahia Brine: Not Applicable

Duration: 96h Source: Aquatic Research Organisms, NH Age: 5

Sample 1D: 01-5927-6650 Code: 97ESEBA Client: SPAWAR

Sample Date: 29 Apr-16 Material:  Zinc sulfate Project: Pulsed Exposure

Receive Date: 29 Apr-16 Source: Reference Toxicant

Sample Age: Sh Station:

Data Transform Zeta Alt Hyp  Trials Seed PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA C>T NA NA 15.5% 320 540 4157

Dunnett Multiple Comparison Test

Control vs C-ug/L Test Stat  Critical MSD DF P-Value P-Type Decision{c:5%)

6.4 180 1.516 2.287 018 6 01712 CDF Non-Significant Effect

6.4 320 0.7578 2.287 018 6 04334 CDF Non-Significant Effect

6.4 540" 4.438 2.287 0.18 6 0.0011 CDF Significant Effect

ANOVA Table

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

Between 0.2791536 0.0930512 3 7.539 0.0043 Significant Effect

Error 0.1481115 0.01234262 12

Total 0.4272651 15

Distributional Tests

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

Variances Meod Levene Equality of Variance 3.401 5.853 0.0535 Equal Variances

Variances Levene Equality of Variance 13.46 5.953 0.0004 Unequal Variances

Distribution Shapiro-Wilk W Normality 0.8931 0.8408 0.0624 Normal Distribution

96h Survival Rate Summary

C-jg/L Control Type  Count Mean 95% LCL 95% UCL Median  Min Max Std Err - CV% %Effect
6.4 Lab Control 4 1 1 1 1 1 1 0 0.0% 0.0%
180 4 08 0.7163 1 0.9 0.8 1 0.05774 12.83% 10.0%
320 4 0.95 0.7909 1 1 0.8 1 0.05 10.53% 5.0%
540 4 0.7 0.5163 0.8837 0.7 0.6 0.8 0.05774  16.5% 30.0%
1400 4 o] 0 0 0 0 0 0 100.0%
2700 4 0 0 0 0 0 0 0 100.0%
Angular {Corrected) Transformed Summary

C-jg/L Control Type  Count Mean 95% LCL 95% UCL Median  Min Max Std Err - CV% %Effect
6.4 Lab Control 4 1.345 1.345 1.346 1.345 1.345 1.345 0 0.0% 0.0%
180 4 1.226 1.007 1.445 1.226 1.107 1.345 0.06874 11.21% 8.85%
320 4 1.286 1.096 1.475 1.345 1.107 1.345 0.05953 9.26% 4.43%
540 4 0.8966 0.7935 1.2 0.9966 0.8861 1.107 0.06382 12.81% 25.892%
1400 4 0.2255 0.2255 0.2256 0.2255 0.2255 0.2255 0 0.0% 83.24%
2700 4 0.2255 0.2255 0.2256 0.2255 0.2255 0.2255 0 0.0% 83.24%
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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CETIS Analytical Report

Report Date: 02 Jun-16 16:56 (p 2 of 2)
Test Code: 22F485A7 | 05-8645-0343

Americamysis 96-h Acute Survival Test

SPAWAR Systems Center

calc

Analysis ID:  00-9963-7171 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyze 28 May-16 10:25 Analysis: Parametric-Control vs Treatments Official Results: Yes
96h Survival Rate Detail
C-pg/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
6.4 Lab Control 1 1 1 1
180 0.8 1 0.8 1
320 1 1 1 0.8
540 0.6 06 0.8 08
1400 0 (4] 0 0
2700 0 0 0 0
Angular {Corrected) Transformed Detail
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
6.4 Lab Control 1.345 1.345 1.345 1.345
180 1.107 1.345 1.107 1.345
320 1.345 1.345 1.345 1.107
540 0.8861 0.8861 1.107 1.107
1400 0.2255 0.2255 0.2255 0.2255
2700 0.2255 0.2255 0.2255 0.2255
96h Survival Rate Binomials
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
6.4 Lab Control 5/5 5/5 5/5 5/5
180 4/5 5/5 4/5 5/5
320 5/5 5/5 5/5 4/5
540 3/5 3/5 4/5 4/5
1400 0/5 0/5 0/5 0/5
2700 0/5 0/5 0/5 0/5
Graphics
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CETIS™ v1.8.7.16 Analyst: QA:
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CETIS Analytical Report

Report Date:

Test Code:

02 Jun-16 16:56 (p 1 of 2)
22F485A7 | 05-8645-0343

Americamysis 96-h Acute Survival Test

SPAWAR Systems Center

Analysis ID:  05-7237-6669

Endpoint:

Analyzed: 28 May-16 10:27 Analysis:

96h Survival Rate
Trimmed Spearman-Karber

CETIS Version:
Official Results:

CETISV1.8.7
Yes

Batch ID: 18-0018-1674 Test Type: Survival (96h) Analyst: Marienne A Colvin

Start Date: 29 Apr-16 09:00 Protocol: EPA/821/R-02-012 (2002) Diluent: Laboratory Seawater

Ending Date: 03 May-16 09:00 Species:  Americamysis bahia Brine: Not Applicable

Duration: 96h Source: Aquatic Research Organisms, NH Age: 5

Sample |D: 01-5927-6650 Code: 97ESEBA Client: SPAWAR

Sample Date: 29 Apr-16 Material:  Zinc sulfate Project: Pulsed Exposure

Receive Date: 29 Apr-16 Source: Reference Toxicant

Sample Age: %h Station:

Trimmed Spearman-Kéarber Estimates

Threshold Option Threshold Trim Mu Sigma LC50 95% LCL 95% UCL

Control Threshold 0 7.50% 2.838 0.03915 688.9 575.2 8249

96h Survival Rate Summary Calculated Variate(A/B)

C-ug/L Control Type Count Mean Min Max Std Err Std Dev  CV% %Effect A B
6.4 Lab Control 4 1 1 1 0 0 0.0% 0.0% 20 20
180 4 09 0.8 1 0.05774 0.1155 12.83%  10.0% 18 20
320 4 0.85 0.8 1 0.05 0.1 10.53% 5.0% 18 20
540 4 07 0.6 0.8 0.05774 0.1155 16.5% 30.0% 14 20
1400 4 0 0 0 0 0 100.0% 0O 20
2700 4 0 0 0 0 0 1000% O 20
96h Survival Rate Detail

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4

6.4 Lab Control 1 1 1 1

180 0.8 1 0.8 1

320 1 1 1 08

540 0.6 06 0.8 08

1400 0 0 0 0

2700 0 o] 0 0

96h Survival Rate Binomials

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4

6.4 Lab Control 5/5 5/5 5/5 5/5

180 415 5/5 4/5 5/5

320 5/5 5/5 5/5 4/5

540 3/5 35 4/5 4/5

1400 0/5 0/5 0/5 0/5

2700 0/5 0/5 0/5 0/5
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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CETIS Analytical Report

Report Date:
Test Code:

02 Jun-16 16:56 (p 2 of 2)
22F485A7 | 05-8645-0343

Americamysis 96-h Acute Survival Test

SPAWAR Systems Center

Analysis ID:  05-7237-6669 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 28 May-16 10:27 Analysis: Trimmed Spearman-Kérber Official Results: Yes
Graphics
5
H
L L. e |
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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Static-Renewal Conditions
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Water Quality Measurements
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Initial Counts

QC'd by: ~\#A

Animal Source/Date Received:

Comments:

QC Check: e

Aeo g frgli€

Age at Initiation: { il \5

1= initial reading in fresh fest solution, f = final reading in test chamber prior to renewal

Feeding Times

0 24 | 48 | 72} 96

am: [y 0D i oM

pm: [P0 | sunlfral oo | —

O i fed prior to initiation, circleene {y )/ n )

Tests aerated? Gircle one (y R} if yes, sample 1D(s): Duration:

Aeration source:

&7 v 3 o~

SPAWAR Systems Cenier Pacific Bioassay Lab, 53475 Strothe Rd, Bldg 111 Rm 116, San Dlego, CA 92152
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Marine Acute Bioassay Water Qualify Measurements

Static-Renewal Conditions & Test Organism Survival
Project: ,/gfq‘J Al oiod (s,  TestSpecies: 91*[3 a4 Tech Initials
Sample ID: 2= 1 Fafbenves Tl T8y Start Date/Time: q/ul/ (6 ¢ 0| 24| 4|72 9
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Number of Live Salinity Temperature , Dissolved Oxygen pH
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Aeration source;
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SPAWAR Systems Center Pacific Bioassay Lab, 53475 Strotie Rd, Bldg 111 Rm 116, San Diego, CA 92152
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B.3. MIXED METAL EXPOSURES - ANALYTICAL CHEMISTRY REPORTS:

||| I_ WECK LABORATORIES, INC.
LI

Analytical Laboratory Service - Since 1964

CERTIFICATE OF ANALYSIS

Client: U.S. Naval SPAWAR Systems Center Pacific Report Date: 05/26/16 15:34
53475 Strothe Rd., Bidg. 111 Code 71760

San Diego CA, 92152 Received Date: 05/12/16 10:10

Turn Around: Normal
Attention: Molly Colvin Client Project: Mixed Copper and Zinc Pulsed Toxicity
Test

Phone:  (619) 553-2788

Fax: -
Work Order(s): 6E12040

NELAC #4047-002 ORELAP ELAP#1132 NEVADA #CA211 HAWAII LACSD #10143

The resuifs in this report apply to the samples analyzed in accordance with the Chain of Custody document. Weck Laboratories, Inc.
certifies that the test results mest alf NELAC requirements unfess noted in the case narrative. This analytical report is confidential and is
only intended for the use of Weck Laboratories, Inc. and its clfent. This report contains the Chain of Custody document, which is an integral
partof it, and can only be repreduced in full with the authorization of Weck Laboratories, inc.

Dear Molly Colvin :
Enclosed are the results of analyses for samples received 05/12/16 10:10 with the Chain of Custody document. The samples
were received in good condition, at 18.8 °C. All analysis met the method criteria except as noted below or in the report with data

qualifiers.

Case Narrative:
Samples were received at higher temperature than required for DOC analysis.

Reviewed by:

Chris Samatmanakit
Project Manager

Page 1 of 37

Weck Laboratories, Inc 14859 East Clark Avenue, City of Industry, California 91745-1396  (626) 336-2139  FAX (626) 336-2634
The results in this report apply to the samples analyzed in accordance with the chain of custody dacument. This analytical report must be reproduced in its entirety
www.wecklabs.com

B-59



WECK LABORATORIES, INC.

U.S. Naval SPAWAR Systems Center Pacific
53475 Strothe Rd., Bldg. 111 Code 71760
San Diego CA, 92152

Sample ID

Static-LC-CU
Static-CU-50
Static-CU-100
Static-CU-200
Static-CU-400
Static-CU-800
Static-Zn-125
Static-Zn-250
Static-Zn-500
Static-Zn-1000
Static-Zn-2000
96hr-TU-0.25
96hr-TU-0.5
96hr-TU-0.125
96hr-TU-1
96hr-TU-2
3hr-TU-0.125
Shr-TU-0.25
3hr-TU-0.5
Shr-TU-1
3hr-TU-2
6hr-TU-0.125
6hr-TU-0.25
6hr-TU-0.5
6hr-TU-1
6hr-TU-2
12hr-TU-0.125
12hr-TU-0.25
12hr-TU-0.5
12hr-TU-1
12hr-TU-2

ANALYTICAL REPORT FOR SAMPLES

ANALYSES

Conventional Chemistry/Physical Parameters by APHA/JEPA/ASTM Methods

Metals - Low Level by 1600 Series Methods

Sampled by:

Molly, Gunther Rosen, Jac
Molly, Gunther Rosen, Jac
Molly, Gunther Rosen, Jac
Molly, Gunther Rosen, Jac
Molly, Gunther Rosen, Jac
Molly, Gunther Rosen, Jac
Molly, Gunther Rosen, Jac
Molly, Gunther Rosen, Jac
Molly, Gunther Rosen, Jac
Molly, Gunther Rosen, Jac
Molly, Gunther Rosen, Jac
Molly, Gunther Rosen, Jac
Molly, Gunther Rosen, Jac
Molly, Gunther Rosen, Jac
Molly, Gunther Rosen, Jac
Molly, Gunther Rosen, Jac
Molly, Gunther Rosen, Jac
Molly, Gunther Rosen, Jac
Molly, Gunther Rosen, Jac
Molly, Gunther Rosen, Jac
Molly, Gunther Rosen, Jac
Molly, Gunther Rosen, Jac
Molly, Gunther Rosen, Jac
Molly, Gunther Rosen, Jac
Molly, Gunther Rosen, Jac
Molly, Gunther Rosen, Jac
Molly, Gunther Rosen, Jac
Molly, Gunther Rosen, Jac
Molly, Gunther Rosen, Jac
Molly, Gunther Rosen, Jac
Molly, Gunther Rosen, Jac

Analytical Laboratory Service - Since 1964

Date Received:
Date Reported:

LabID

6E12040-01
6E12040-02
6E12040-03
GE12040-04
6E12040-05
G6E12040-06
6E12040-07
G6E12040-08
6E12040-09
6E12040-10
6E12040-11
G6E12040-12
6E12040-13
GE12040-14
6E12040-15
GE12040-16
6E12040-17
GE12040-18
6E12040-19
G6E12040-20
6E12040-21
GE12040-22
6E12040-23
GE12040-24
6E12040-25
6E12040-26
6E12040-27
6E12040-28
6E12040-29
G6E12040-30
6E12040-31

Matrix

Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water
Water

05/12/16 10:10
05/26/16 15:34

Date Sampled

04/29/16 08:30
04/2016 08:30
04/29/16 08:30
04/2016 08:30
04/20/16 08:30
04/2016 08:30
04/20/16 08:30
04/20/16 08:30
04/20/16 08:30
04/29/16 08:30
04/20/16 08:30
04/29/16 08:30
04/29/16 08:30
04/2016 08:30
04/20/16 08:30
04/20/16 08:30
04/20/16 08:30
04/29/16 08:30
04/20/16 08:30
04/29/16 08:30
04/29/16 08:30
04/29/16 08:30
04/29/16 08:30
04/29/16 08:30
04/29/16 08:30
04/20/16 08:30
04/29/16 08:30
04/20/16 08:30
04/29/16 08:30
04/29/16 08:30
04/29/16 08:30

Page 2 of 37

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety
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WECK LABORATORIES, INC.

U.S. Naval SPAWAR Systems Center Pacific
53475 Strothe Rd., Bldg. 111 Code 71760

San Diego CA, 92152

Sampled: 04/29/16 08:30

6E12040-01

Analytical Laboratory Service - Since 1964

Date Received: 05/12/16 10:10
Date Reported: 05/26116 15.34

Static-LC-CU

Sampled By: Molly, Gunther Rosen, Jacob Munson Matrix: Water

Conventional Chemistry/Physical Parameters by APHA/EPAJASTM Methods

Method: SM 5310B Batch: WG6E1048 Prepared: 05/18/16 13:34 Analyst: jlp
Analyte Result MRL Units Dil Analyzed Qualifier
Dissolved Organic Carbon 1.0 0.10 mgfl 1 0518/16 14:56

Metals - Low Level by 1600 Series Methods

Method: EPA 1640 Batch: W6E0823 Prepared: 05/16/16 09:13 Analyst: gza
Analyte Result MRL Units Dil Analyzed Qualifier
Copper, Total 1.6 0.010 ug/l 1 05/18/16 01:46
Zinc, Total 64 0.20 ug/l 1 05/18/16 01:46

Page 3 of 37

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety
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WECK LABORATORIES, INC.

U.S. Naval SPAWAR Systems Center Pacific
53475 Strothe Rd., Bldg. 111 Code 71760
San Diego CA, 92152

Analytical Laboratory Service - Since 1964

Date Received: 05/12/16 10:10
Date Reported: 05/26116 15.34

6E12040-02 Static-CU-50
Sampled: 04/29/16 08:30 Sampled By: Molly, Gunther Rosen, Jacob Munson Matrix: Water
Metals - Low Level by 1600 Series Methods
Method: EPA 1640 Batch: W6E0823 Prepared: 05/16/16 09:13 Analyst: gza
Analyte Result MRL Units Dil Analyzed Qualifier
Copper, Total 56 0.50 ug/l 50 05/18/16 02:00
Page 4 of 37

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety
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WECK LABORATORIES, INC.

U.S. Naval SPAWAR Systems Center Pacific
53475 Strothe Rd., Bldg. 111 Code 71760
San Diego CA, 92152

Analytical Laboratory Service - Since 1964

Date Received: 05/12/16 10:10
Date Reported: 05/26116 15.34

6E12040-03 Static-CU-100
Sampled: 04/29/16 08:30 Sampled By: Molly, Gunther Rosen, Jacob Munson Matrix: Water
Metals - Low Level by 1600 Series Methods
Method: EPA 1640 Batch: W6E0823 Prepared: 05/16/16 09:13 Analyst: gza
Analyte Result MRL Units Dil Analyzed Qualifier
Copper, Total 100 1.0 ug/l 100 05M18/16 02:14
Page 5 of 37

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety
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WECK LABORATORIES, INC.

U.S. Naval SPAWAR Systems Center Pacific
53475 Strothe Rd., Bldg. 111 Code 71760
San Diego CA, 92152

Analytical Laboratory Service - Since 1964

Date Received: 05/12/16 10:10
Date Reported: 05/26116 15.34

6E12040-04 Static-CU-200
Sampled: 04/29/16 08:30 Sampled By: Molly, Gunther Rosen, Jacob Munson Matrix: Water
Metals - Low Level by 1600 Series Methods
Method: EPA 1640 Batch: W6E0823 Prepared: 05/16/16 09:13 Analyst: gza
Analyte Result MRL Units Dil Analyzed Qualifier
Copper, Total 210 1.0 ug/l 100 05M18i16 02:27
Page 6 of 37

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety
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WECK LABORATORIES, INC.

U.S. Naval SPAWAR Systems Center Pacific
53475 Strothe Rd., Bldg. 111 Code 71760
San Diego CA, 92152

Analytical Laboratory Service - Since 1964

Date Received: 05/12/16 10:10
Date Reported: 05/26116 15.34

6E12040-05 Static-CU-400
Sampled: 04/29/16 08:30 Sampled By: Molly, Gunther Rosen, Jacob Munson Matrix: Water
Metals - Low Level by 1600 Series Methods
Method: EPA 1640 Batch: W6E0823 Prepared: 05/16/16 09:13 Analyst: gza
Analyte Result MRL Units Dil Analyzed Qualifier
Copper, Total 620 10 ug/l 1000 05/18/16 02:41
Page 7 of 37

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety
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WECK LABORATORIES, INC.

U.S. Naval SPAWAR Systems Center Pacific
53475 Strothe Rd., Bldg. 111 Code 71760
San Diego CA, 92152

Analytical Laboratory Service - Since 1964

Date Received: 05/12/16 10:10
Date Reported: 05/26116 15.34

6E12040-06 Static-CU-800
Sampled: 04/29/16 08:30 Sampled By: Molly, Gunther Rosen, Jacob Munson Matrix: Water
Metals - Low Level by 1600 Series Methods
Method: EPA 1640 Batch: W6E0823 Prepared: 05/16/16 09:13 Analyst: gza
Analyte Result MRL Units Dil Analyzed Qualifier
Copper, Total 850 10 ug/l 1000 05/18/16 02:55
Page 8 of 37

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety
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WECK LABORATORIES, INC.

U.S. Naval SPAWAR Systems Center Pacific
53475 Strothe Rd., Bldg. 111 Code 71760
San Diego CA, 92152

Analytical Laboratory Service - Since 1964

Date Received: 05/12/16 10:10
Date Reported: 05/26116 15.34

6E12040-07 Static-Zn-125
Sampled: 04/29/16 08:30 Sampled By: Molly, Gunther Rosen, Jacob Munson Matrix: Water
Metals - Low Level by 1600 Series Methods
Method: EPA 1640 Batch: WGE0896 Prepared: 05/19/16 09:10 Analyst: gza
Analyte Result MRL Units Dil Analyzed Qualifier
Zinc, Total 180 20 ug/l 100 05/119/16 21:58
Page 9 of 37

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety
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WECK LABORATORIES, INC.

U.S. Naval SPAWAR Systems Center Pacific
53475 Strothe Rd., Bldg. 111 Code 71760
San Diego CA, 92152

Analytical Laboratory Service - Since 1964

Date Received: 05/12/16 10:10
Date Reported: 05/26116 15.34

6E12040-08 Static-Zn-250
Sampled: 04/29/16 08:30 Sampled By: Molly, Gunther Rosen, Jacob Munson Matrix: Water
Metals - Low Level by 1600 Series Methods
Method: EPA 1640 Batch: WGE0896 Prepared: 05/19/16 09:10 Analyst: gza
Analyte Result MRL Units Dil Analyzed Qualifier
Zinc, Total 320 20 ug/l 100 05M19i16 22:11

Page 10 of 37

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety
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WECK LABORATORIES, INC.

U.S. Naval SPAWAR Systems Center Pacific
53475 Strothe Rd., Bldg. 111 Code 71760
San Diego CA, 92152

Analytical Laboratory Service - Since 1964

Date Received: 05/12/16 10:10
Date Reported: 05/26116 15.34

6E12040-09 Static-Zn-500
Sampled: 04/29/16 08:30 Sampled By: Molly, Gunther Rosen, Jacob Munson Matrix: Water
Metals - Low Level by 1600 Series Methods
Method: EPA 1640 Batch: WGE0896 Prepared: 05/19/16 09:10 Analyst: gza
Analyte Result MRL Units Dil Analyzed Qualifier
Zinc, Total 540 20 ug/l 100 05M19i16 22:25

Page 11 of 37

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety
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WECK LABORATORIES, INC.

U.S. Naval SPAWAR Systems Center Pacific
53475 Strothe Rd., Bldg. 111 Code 71760
San Diego CA, 92152

Analytical Laboratory Service - Since 1964

Date Received: 05/12/16 10:10
Date Reported: 05/26116 15.34

6E12040-10 Static-Zn-1000
Sampled: 04/29/16 08:30 Sampled By: Molly, Gunther Rosen, Jacob Munson Matrix: Water
Metals - Low Level by 1600 Series Methods
Method: EPA 1640 Batch: WGE0896 Prepared: 05/19/16 09:10 Analyst: gza
Analyte Result MRL Units Dil Analyzed Qualifier
Zinc, Total 1400 20 ug/l 100 0519i16 22:39

Page 12 of 37

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety
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WECK LABORATORIES, INC.

U.S. Naval SPAWAR Systems Center Pacific
53475 Strothe Rd., Bldg. 111 Code 71760
San Diego CA, 92152

Analytical Laboratory Service - Since 1964

Date Received: 05/12/16 10:10
Date Reported: 05/26116 15.34

6E12040-11 Static-Zn-2000
Sampled: 04/29/16 08:30 Sampled By: Molly, Gunther Rosen, Jacob Munson Matrix: Water
Metals - Low Level by 1600 Series Methods
Method: EPA 1640 Batch: WGE0896 Prepared: 05/19/16 09:10 Analyst: gza
Analyte Result MRL Units Dil Analyzed Qualifier
Zinc, Total 2700 200 ug/l 1000 05/19/16 23:34

Page 13 of 37

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety
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WECK LABORATORIES, INC.

U.S. Naval SPAWAR Systems Center Pacific
53475 Strothe Rd., Bldg. 111 Code 71760
San Diego CA, 92152

Analytical Laboratory Service - Since 1964

Date Received: 05/12/16 10:10
Date Reported: 05/26116 15.34

6E12040-12 96hr-TU-0.25
Sampled: 04/29/16 08:30 Sampled By: Molly, Gunther Rosen, Jacob Munson Matrix: Water
Metals - Low Level by 1600 Series Methods
Method: EPA 1640 Batch: WGE0896 Prepared: 05/19/16 09:10 Analyst: gza
Analyte Result MRL Units Dil Analyzed Qualifier
Copper, Total 34 1.0 ug/l 100 0519i16 23:47
Zinc, Total 150 20 ug/l 100 05/19/16 23:47

Page 14 of 37

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety
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WECK LABORATORIES, INC.

U.S. Naval SPAWAR Systems Center Pacific
53475 Strothe Rd., Bldg. 111 Code 71760
San Diego CA, 92152

Analytical Laboratory Service - Since 1964

Date Received: 05/12/16 10:10
Date Reported: 05/26116 15.34

6E12040-13 96hr-TU-0.5
Sampled: 04/29/16 08:30 Sampled By: Molly, Gunther Rosen, Jacob Munson Matrix: Water
Metals - Low Level by 1600 Series Methods
Method: EPA 1640 Batch: WGE0896 Prepared: 05/19/16 09:10 Analyst: gza
Analyte Result MRL Units Dil Analyzed Qualifier
Copper, Total 71 1.0 ug/l 100 05/20/16 00:01
Zinc, Total 320 20 ug/l 100 05/20/16 00:01

Page 15 of 37

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety
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WECK LABORATORIES, INC.

U.S. Naval SPAWAR Systems Center Pacific
53475 Strothe Rd., Bldg. 111 Code 71760
San Diego CA, 92152

Analytical Laboratory Service - Since 1964

Date Received: 05/12/16 10:10
Date Reported: 05/26116 15.34

6E12040-14 96hr-TU-0.125
Sampled: 04/29/16 08:30 Sampled By: Molly, Gunther Rosen, Jacob Munson Matrix: Water
Metals - Low Level by 1600 Series Methods
Method: EPA 1640 Batch: WGE0896 Prepared: 05/19/16 09:10 Analyst: gza
Analyte Result MRL Units Dil Analyzed Qualifier
Copper, Total 21 1.0 ug/l 100 05/20/16 00:15
Zinc, Total 81 20 ug/l 100 05/20/16 00:15

Page 16 of 37

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety
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WECK LABORATORIES, INC.

U.S. Naval SPAWAR Systems Center Pacific
53475 Strothe Rd., Bldg. 111 Code 71760
San Diego CA, 92152

Analytical Laboratory Service - Since 1964

Date Received: 05/12/16 10:10
Date Reported: 05/26116 15.34

6E12040-15 96hr-TU-1
Sampled: 04/29/16 08:30 Sampled By: Molly, Gunther Rosen, Jacob Munson Matrix: Water
Metals - Low Level by 1600 Series Methods
Method: EPA 1640 Batch: WGE0896 Prepared: 05/19/16 09:10 Analyst: gza
Analyte Result MRL Units Dil Analyzed Qualifier
Copper, Total 140 1.0 ug/l 100 05/20/16 00:29
Zinc, Total 860 20 ug/l 100 05/20/16 00:29

Page 17 of 37

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety
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WECK LABORATORIES, INC.

U.S. Naval SPAWAR Systems Center Pacific
53475 Strothe Rd., Bldg. 111 Code 71760
San Diego CA, 92152

Analytical Laboratory Service - Since 1964

Date Received: 05/12/16 10:10
Date Reported: 05/26116 15.34

6E12040-16 96hr-TU-2
Sampled: 04/29/16 08:30 Sampled By: Molly, Gunther Rosen, Jacob Munson Matrix: Water
Metals - Low Level by 1600 Series Methods
Method: EPA 1640 Batch: WGE0896 Prepared: 05/19/16 09:10 Analyst: gza
Analyte Result MRL Units Dil Analyzed Qualifier
Copper, Total 280 1.0 ug/l 100 05/20/16 00:42
Zinc, Total 1600 20 ug/l 100 05/20/16 00:42

Page 18 of 37

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety
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WECK LABORATORIES, INC.

U.S. Naval SPAWAR Systems Center Pacific
53475 Strothe Rd., Bldg. 111 Code 71760
San Diego CA, 92152

Analytical Laboratory Service - Since 1964

Date Received: 05/12/16 10:10
Date Reported: 05/26116 15.34

6E12040-17 3hr-TU-0.125
Sampled: 04/29/16 08:30 Sampled By: Molly, Gunther Rosen, Jacob Munson Matrix: Water
Metals - Low Level by 1600 Series Methods
Method: EPA 1640 Batch: WGE0896 Prepared: 05/19/16 09:10 Analyst: gza
Analyte Result MRL Units Dil Analyzed Qualifier
Copper, Total 190 1.0 ug/l 100 05/20/16 00:56
Zinc, Total 1800 20 ug/l 100 05/20/16 00:56

Page 19 of 37

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety
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WECK LABORATORIES, INC.

U.S. Naval SPAWAR Systems Center Pacific
53475 Strothe Rd., Bldg. 111 Code 71760
San Diego CA, 92152

Analytical Laboratory Service - Since 1964

Date Received: 05/12/16 10:10
Date Reported: 05/26116 15.34

6E12040-18 3hr-TU-0.25
Sampled: 04/29/16 08:30 Sampled By: Molly, Gunther Rosen, Jacob Munson Matrix: Water
Metals - Low Level by 1600 Series Methods
Method: EPA 1640 Batch: WGE0896 Prepared: 05/19/16 09:10 Analyst: gza
Analyte Result MRL Units Dil Analyzed Qualifier
Copper, Total 350 10 ug/l 1000 05/20/16 01:10
Zinc, Total 3900 200 ug/l 1000 05/20/16 01:10
Page 20 of 37

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety
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WECK LABORATORIES, INC.

U.S. Naval SPAWAR Systems Center Pacific
53475 Strothe Rd., Bldg. 111 Code 71760
San Diego CA, 92152

Analytical Laboratory Service - Since 1964

Date Received: 05/12/16 10:10
Date Reported: 05/26116 15.34

6E12040-19 3hr-TU-0.5
Sampled: 04/29/16 08:30 Sampled By: Molly, Gunther Rosen, Jacob Munson Matrix: Water
Metals - Low Level by 1600 Series Methods
Method: EPA 1640 Batch: WGE0896 Prepared: 05/19/16 09:10 Analyst: gza
Analyte Result MRL Units Dil Analyzed Qualifier
Copper, Total 880 10 ug/l 1000 05/20/16 01:23
Zinc, Total 7400 200 ug/l 1000 05/20/16 01:23

Page 21 of 37

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety
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WECK LABORATORIES, INC.

U.S. Naval SPAWAR Systems Center Pacific
53475 Strothe Rd., Bldg. 111 Code 71760
San Diego CA, 92152

Analytical Laboratory Service - Since 1964

Date Received: 05/12/16 10:10
Date Reported: 05/26116 15.34

6E12040-20 3hr-TU-1
Sampled: 04/29/16 08:30 Sampled By: Molly, Gunther Rosen, Jacob Munson Matrix: Water
Metals - Low Level by 1600 Series Methods
Method: EPA 1640 Batch: WGE0896 Prepared: 05/19/16 09:10 Analyst: gza
Analyte Result MRL Units Dil Analyzed Qualifier
Copper, Total 1500 10 ug/l 1000 05/20/16 01:37
Zinc, Total 15000 200 ug/l 1000 05/20/16 01:37
Page 22 of 37

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety
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WECK LABORATORIES, INC.

U.S. Naval SPAWAR Systems Center Pacific
53475 Strothe Rd., Bldg. 111 Code 71760
San Diego CA, 92152

Analytical Laboratory Service - Since 1964

Date Received: 05/12/16 10:10
Date Reported: 05/26116 15.34

6E12040-21 3hr-TU-2
Sampled: 04/29/16 08:30 Sampled By: Molly, Gunther Rosen, Jacob Munson Matrix: Water
Metals - Low Level by 1600 Series Methods
Method: EPA 1640 Batch: WGE0896 Prepared: 05/19/16 09:10 Analyst: gza
Analyte Result MRL Units Dil Analyzed Qualifier
Copper, Total 3100 20 ug/l 2000 05/20/16 02:32
Zinc, Total 30000 400 ug/l 2000 05/20/16 02:32
Page 23 of 37

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety
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WECK LABORATORIES, INC.

U.S. Naval SPAWAR Systems Center Pacific
53475 Strothe Rd., Bldg. 111 Code 71760
San Diego CA, 92152

Analytical Laboratory Service - Since 1964

Date Received: 05/12/16 10:10
Date Reported: 05/26116 15.34

6E12040-22 6hr-TU-0.125
Sampled: 04/29/16 08:30 Sampled By: Molly, Gunther Rosen, Jacob Munson Matrix: Water
Metals - Low Level by 1600 Series Methods
Method: EPA 1640 Batch: WGE0896 Prepared: 05/19/16 09:10 Analyst: gza
Analyte Result MRL Units Dil Analyzed Qualifier
Copper, Total 99 1.0 ug/l 100 05/20i16 02:46
Zinc, Total 850 20 ug/l 100 05/20/16 02:46
Page 24 of 37

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety
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WECK LABORATORIES, INC.

U.S. Naval SPAWAR Systems Center Pacific
53475 Strothe Rd., Bldg. 111 Code 71760
San Diego CA, 92152

Analytical Laboratory Service - Since 1964

Date Received: 05/12/16 10:10
Date Reported: 05/26116 15.34

6E12040-23 6hr-TU-0.25
Sampled: 04/29/16 08:30 Sampled By: Molly, Gunther Rosen, Jacob Munson Matrix: Water
Metals - Low Level by 1600 Series Methods
Method: EPA 1640 Batch: WGE0896 Prepared: 05/19/16 09:10 Analyst: gza
Analyte Result MRL Units Dil Analyzed Qualifier
Copper, Total 200 1.0 ug/l 100 05/20/16 02:59
Zinc, Total 1500 20 ug/l 100 05/20/16 02:59
Page 25 of 37

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety
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WECK LABORATORIES, INC.

U.S. Naval SPAWAR Systems Center Pacific
53475 Strothe Rd., Bldg. 111 Code 71760
San Diego CA, 92152

Analytical Laboratory Service - Since 1964

Date Received: 05/12/16 10:10
Date Reported: 05/26116 15.34

6E12040-24 6hr-TU-0.5
Sampled: 04/29/16 08:30 Sampled By: Molly, Gunther Rosen, Jacob Munson Matrix: Water
Metals - Low Level by 1600 Series Methods
Method: EPA 1640 Batch: WGE0896 Prepared: 05/19/16 09:10 Analyst: gza
Analyte Result MRL Units Dil Analyzed Qualifier
Copper, Total 440 10 ug/l 1000 05/20/16 03:13
Zinc, Total 2500 200 ug/l 1000 05/20/16 03:13
Page 26 of 37

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety
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WECK LABORATORIES, INC.

U.S. Naval SPAWAR Systems Center Pacific
53475 Strothe Rd., Bldg. 111 Code 71760
San Diego CA, 92152

Analytical Laboratory Service - Since 1964

Date Received: 05/12/16 10:10
Date Reported: 05/26116 15.34

6E12040-25 6hr-TU-1
Sampled: 04/29/16 08:30 Sampled By: Molly, Gunther Rosen, Jacob Munson Matrix: Water
Metals - Low Level by 1600 Series Methods
Method: EPA 1640 Batch: WGE0896 Prepared: 05/19/16 09:10 Analyst: gza
Analyte Result MRL Units Dil Analyzed Qualifier
Copper, Total 770 10 ug/l 1000 05/20/16 03:27
Zinc, Total 5200 200 ug/l 1000 05/20/16 03:27
Page 27 of 37

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety
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WECK LABORATORIES, INC.

U.S. Naval SPAWAR Systems Center Pacific
53475 Strothe Rd., Bldg. 111 Code 71760
San Diego CA, 92152

Analytical Laboratory Service - Since 1964

Date Received: 05/12/16 10:10
Date Reported: 05/26116 15.34

6E12040-26 6hr-TU-2
Sampled: 04/29/16 08:30 Sampled By: Molly, Gunther Rosen, Jacob Munson Matrix: Water
Metals - Low Level by 1600 Series Methods
Method: EPA 1640 Batch: WGE0896 Prepared: 05/19/16 09:10 Analyst: gza
Analyte Result MRL Units Dil Analyzed Qualifier
Copper, Total 1600 10 ug/l 1000 05/20/16 03:40
Zinc, Total 11000 200 ug/l 1000 05/20/16 03:40
Page 28 of 37

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety
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WECK LABORATORIES, INC.

U.S. Naval SPAWAR Systems Center Pacific
53475 Strothe Rd., Bldg. 111 Code 71760
San Diego CA, 92152

Analytical Laboratory Service - Since 1964

Date Received: 05/12/16 10:10
Date Reported: 05/26116 15.34

6E12040-27 12hr-TU-0.125
Sampled: 04/29/16 08:30 Sampled By: Molly, Gunther Rosen, Jacob Munson Matrix: Water
Metals - Low Level by 1600 Series Methods
Method: EPA 1640 Batch: W6E1121 Prepared: 05/19/16 16:12 Analyst: gza
Analyte Result MRL Units Dil Analyzed Qualifier
Copper, Total 34 1.0 ug/l 100 05/23/16 21:34
Zinc, Total 360 20 ug/l 100 05/23/16 21:34
Page 29 of 37

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety
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WECK LABORATORIES, INC.

U.S. Naval SPAWAR Systems Center Pacific
53475 Strothe Rd., Bldg. 111 Code 71760
San Diego CA, 92152

Analytical Laboratory Service - Since 1964

Date Received: 05/12/16 10:10
Date Reported: 05/26116 15.34

6E12040-28 12hr-TU-0.25
Sampled: 04/29/16 08:30 Sampled By: Molly, Gunther Rosen, Jacob Munson Matrix: Water
Metals - Low Level by 1600 Series Methods
Method: EPA 1640 Batch: W6E1121 Prepared: 05/19/16 16:12 Analyst: gza
Analyte Result MRL Units Dil Analyzed Qualifier
Copper, Total 72 1.0 ug/l 100 05/23/16 21:48
Zinc, Total 910 20 ug/l 100 05/23/16 21:48
Page 30 of 37

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

B-88



WECK LABORATORIES, INC.

U.S. Naval SPAWAR Systems Center Pacific
53475 Strothe Rd., Bldg. 111 Code 71760
San Diego CA, 92152

Analytical Laboratory Service - Since 1964

Date Received: 05/12/16 10:10
Date Reported: 05/26116 15.34

6E12040-29 12hr-TU-0.5
Sampled: 04/29/16 08:30 Sampled By: Molly, Gunther Rosen, Jacob Munson Matrix: Water
Metals - Low Level by 1600 Series Methods
Method: EPA 1640 Batch: W6E1121 Prepared: 05/19/16 16:12 Analyst: gza
Analyte Result MRL Units Dil Analyzed Qualifier
Copper, Total 120 1.0 ug/l 100 05/23/16 22:01
Zinc, Total 1500 20 ug/l 100 05/23/16 22:01

Page 31 of 37

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety
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WECK LABORATORIES, INC.

U.S. Naval SPAWAR Systems Center Pacific
53475 Strothe Rd., Bldg. 111 Code 71760
San Diego CA, 92152

Analytical Laboratory Service - Since 1964

Date Received: 05/12/16 10:10
Date Reported: 05/26116 15.34

6E12040-30 12hr-TU-1
Sampled: 04/29/16 08:30 Sampled By: Molly, Gunther Rosen, Jacob Munson Matrix: Water
Metals - Low Level by 1600 Series Methods
Method: EPA 1640 Batch: W6E1121 Prepared: 05/19/16 16:12 Analyst: gza
Analyte Result MRL Units Dil Analyzed Qualifier
Copper, Total 340 10 ug/l 1000 05/23/16 22:56
Zinc, Total 3100 200 ug/l 1000 05/23/16 22:56
Page 32 of 37

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety
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WECK LABORATORIES, INC.

U.S. Naval SPAWAR Systems Center Pacific
53475 Strothe Rd., Bldg. 111 Code 71760
San Diego CA, 92152

Analytical Laboratory Service - Since 1964

Date Received: 05/12/16 10:10
Date Reported: 05/26116 15.34

6E12040-31 12hr-TU-2
Sampled: 04/29/16 08:30 Sampled By: Molly, Gunther Rosen, Jacob Munson Matrix: Water
Metals - Low Level by 1600 Series Methods
Method: EPA 1640 Batch: W6E1121 Prepared: 05/19/16 16:12 Analyst: gza
Analyte Result MRL Units Dil Analyzed Qualifier
Copper, Total 570 10 ug/l 1000 05/23/16 23:10
Zinc, Total 5900 200 ug/l 1000 05/23/16 23:10
Page 33 of 37

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety
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W| ||| I_ WECK LABORATORIES, INC.
i

Analytical Laboratory Service - Since 1964

U.S. Naval SPAWAR Systems Center Pacific Date Received: 05/12/16 10:10
53475 Strothe Rd., Bldg. 111 Code 71760 Date Reported: 05/26/16 15:34
San Diego CA, 92152

QUALITY CONTROL
SECTION

Page 34 of 37

Weck Laboratories, Inc 14859 East Clark Avenue, City of Industry, California 91745-1396  (626) 336-2139  FAX (626) 336-2634
The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety

www.wecklabs.com
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|| | WECK LABORATORIES, INC.
T - Since 1964

Analytical Laboratory Service - Sir

U.S. Naval SPAWAR Systems Center Pacific
53475 Strothe Rd., Bldg. 111 Code 71760

San Diego CA, 92152

Conventional Chemistry/Physical Parameters by APHAJEPA/ASTM Methods - Quality Control

Batch W6E1048 - SM 5310B

Date Received:
Date Reported:

05/12/16 10:10
05/26/16 15:34

. Spike Source % REC RPI Data
Analyte Result MRL Units Level Resut "= limits  RPD  Limit  Qualifiers
Blank (W6E1048-BLK1) Analyzed: 05/18/16 14:56
Dissolved Organic Carbon ND 0.10 mg/l
LCS (W6E1048-BS1) Analyzed: 05/18/16 14:56
Dissolved Organic Carbon 1.07 0.10 mg/l 1.00 107 85115
Matrix Spike (W6E1048-MS1) Source: 6E12040-01 Analyzed: 05/18/16 14:56
Dissolved Organic Carbon 5.94 0.10 mg/l 5.00 1.04 98 74120
Matrix Spike Dup (W6E1048-MSD1) Source: 6E12040-01 Analyzed: 05/18/16 14:56
Dissolved Organic Carbon 5.62 0.10 mg/l 5.00 1.04 92 74-120 6 20
Metals - Low Level by 1600 Series Methods - Quality Control
Batch W6E0823 - EPA 1640
i Spike Source % REC RPD Data
Analyte Result MRL Units Level Resut "= Limits  RPP  Limit  Qualifiers
Blank (W6E0823-BLK1) Analyzed: 05/17/16 19:50
Copper, Total ND 0.010 ug/l
Zine, Total ND 0.20 ug/l
LCS (W6E0823-BS1) Analyzed: 05/17/16 20:03
Copper, Total 1.93 0.010 ug/l 2.00 97 73122
Zinc, Total 10.0 0.20 ug/l 10.0 100 75-127
Matrix Spike (W6E0823-MS1) Source: 6E10043-01 Analyzed: 05/17/16 20:17
Copper, Total 5.85 0.010 ugfl 2.00 4.15 85 60-138
Zinc, Total 290 0.20 ug/l 10.0 202 89 68132
Matrix Spike (W6E0823-MS2) Source: 6E12039-01 Analyzed: 05/17/16 20:44
Copper, Total 3.39 0.010 ug/l 2.00 1.43 98 60-138
Zinc, Total 16.4 0.20 ug/l 10.0 6.09 103 68-132
Matrix Spike Dup (W6E0823-MSD1) Source: 6E10043-01 Analyzed: 05/17/16 20:31
Copper, Total 5.96 0.010 ug/l 2.00 415 90 60-138 2 30
Zinc, Total 295 0.20 ugll 10.0 20.2 94 68132 2 30
Matrix Spike Dup (W6E0823-MSD2) Source: 6E12039-01 Analyzed: 05/17/16 20:58
Copper, Total 3.40 0.010 ugll 2.00 1.43 99 60138 05 230
Zinc, Total 16.4 0.20 ug/l 10.0 6.09 103 68-132 0.09 30
Batch W6E0896 - EPA 1640
§ Spike Source % REC RPD Data
Analyte Result MRL Units Level Resut "= Limits  RPP  Limit  Qualifiers
Blank (W6E0896-BLK1) Analyzed: 05/19/16 20:36
Copper, Total ND 0.010 ug/l
Zing, Total ND 0.20 ug/l
LCS (W6E0896-BS1) Analyzed: 05/19/16 20:49
Copper, Total 1.86 0.010 ug/l 2.00 93 73122
Zinc, Total 9.40 0.20 ug/l 10.0 94 75127
Page 35 of 37

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety
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WECK LABORATORIES, INC.

U.S. Naval SPAWAR Systems Center Pacific

Analytica

Date Received:

vice - Sir

05/12/16 10:10

53475 Strothe Rd., Bldg. 111 Code 71760 Date Reported: 05/26/16 15:34
San Diego CA, 92152
Metals - Low Level by 1600 Series Methods - Quality Control
Batch W6E0896 - EPA 1640
. Spike Source % REC RPI Data
Analyte Result MRL Units Level Resut "= limits  RPD  Limit  Qualifiers
Matrix Spike (W6E0896-MS1) Source: 6E12040-07 Analyzed: 05/19/16 21:03
Copper, Total 4.38 0.050 ug/l 2.00 4.28 4 60-138 MS-02
Zinc, Total 175 1.0 ugfl 10.0 178 NR 68-132 MS-02
Matrix Spike (W6E0896-MS2) Source: 6E12040-12 Analyzed: 05/19/16 21:30
Copper, Total 344 0.050 ugfl 2.00 335 44  60-138 MS-02
Zinc, Total 181 1.0 ug/l 10.0 153 277 68132 MS-02
Matrix Spike Dup (W6E0896-MSD1) Source: 6E12040-07 Analyzed: 05/19/16 21:17
Copper, Total 439 0.050 ug/l 2.00 4.28 5 60138 06 20 MS-02
Zinc, Total 176 1.0 ug/l 10.0 178 NR 68132 05 30 MS-02
Matrix Spike Dup (W6E0896-MSD2) Source: 6E12040-12 Analyzed: 05/19/16 21:44
Copper, Total 34.8 0.050 ug/l 2.00 335 63 60-138 1 30
Zinc, Total 182 1.0 ug/l 10.0 153 290 68132 0.8 20 MS-02
Batch W6E1121 - EPA 1640
. Spike Source % REC RPD Data
Analyte Result MRL Units Level Resut "= limits  RPD  Limit  Qualifiers
Blank (W6E1121-BLK1) Analyzed: 05/23/16 20:39
Copper, Total ND 0.010 ug/l
Zinc, Total ND 0.20 ug/l
LCS (W6E1121-BS1) Analyzed: 05/23/16 20:53
Copper, Total 1.91 0.010 ugfl 2.00 95 73122
Zinc, Total 9.98 0.20 ug/l 10.0 100 75127
Matrix Spike (W6E1121-MS1) Source: 6E12065-01 Analyzed: 05/23/16 21:06
Copper, Total 438 0.010 ug/l 2.00 2.56 91  60-138
Zinc, Total 143 0.20 ug/l 10.0 138 58 68-132 MS-02
Matrix Spike Dup (W6E1121-MSD1) Source: 6E12065-01 Analyzed: 05/23/16 21:20
Copper, Total 4.41 0.010 ug/l 2.00 2.56 93 60138 07 30
Zinc, Total 147 0.20 ugl 10.0 138 90 68132 2 30
Page 36 of 37

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety
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||| WECK LABORATORIES, INC.
T

Analytical Laboratory Service - Since 1964

U.S. Naval SPAWAR Systems Center Pacific Date Received: 05/12/16 10:10
53475 Strothe Rd., Bldg. 111 Code 71760 Date Reported: 05/26/16 15:34
San Diego CA, 92152

Notes and Definitions

MS-02 The RPD and/or percent recovery for this QC spike sample cannot be accurately calculated due to the high concentration of analyte
inherent in the sample.

ND NOT DETECTED at or above the Method Reporting Limit (MRL). If Method Detection Limit (MDL) is reported, then not detected at or above the MDL.

NR Not Reportable

Dil Dilution

dry Sample results reported on a dry weight basis

RPD Relative Percent Difference

% Rec Percent Recovery

Sub Subcontracted analysis, original report available upon request

MDL Method Detection Limit

MDA Minimum Detectable Activity

MRL Method Reporting Limit

Any remaining sample(s) will be disposed of one month from the final report date unless other arrangements are made in advance.

An Absence of Total Coliform meets the drinking water standards as established by the California Department of Health Services.

The Reporting Limit (RL) is referenced as the Laboratory's Practical Quantitation Limit (PQL) or the Detection Limit for Reporting Purposes
(DLR).

All samples collected by YWeck Laboratories have been sampled in accordance to laboratory SOP Number MIS002.

Page 37 of 37

The results in this report apply to the samples analyzed in accordance with the chain of custody document. This analytical report must be reproduced in its entirety
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APPENDIX C
TEST DATA AND STATISTICAL SUMMARIES

STORMWATER EXPOSURES

C.1 OVERVIEW
Items included are included in Appendix C:

Stormwater Exposures — PUrple UrChin ..o
Stormwater EXposures — MySid SRIMP ..o

Stormwater Exposures — Reference Toxicant Test ResultS.........cccvvevvveieniniiniennnnn,
Stormwater Exposures — Sample Information and Chain of Custody ...........c.cccccvveenee.

1
2.
3. Stormwater Exposures — Analytical Chemistry REPOItS ........ccocoeveiieiiniieninieiccie i,
4
5
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C.1. COPPER EXPOSURES - PURPLE URCHIN:

TST Summary Sheet

Lab Name SSC - Pacific Client Name SS8C - Pacific

Test ID SSC-2016-Cutfall 73_12hr Test Species S. purpuratus (echinoderm)
Test Date 3.25.2016 Test Type Chronic

Test Duration 4 day Endpoint Larval Development
Critical Conc. 64

Statistic Control Critical Concentration
Percent Mean of Raw Data 0.99 0.94

Mean used in Calcuation (transformed) 1.49 1.32

Variance used in Calcuation (transformed) 0.002 0.003

Standard Deviation of Transformed Data 0.044 0.055

CV of Transformed Data 0.030 0.042

n 4 4

Mean % Effect at Critical Conc.

554

Calculated t-value Degrees of Freedom Table t-value Percent Difference
6.4828 4 21318

Results

Pass Sample is Non-toxic

Raw Data

Control Data
No. of Organisms Response (Final

Exposed or Count, Weight,
Counted Length, etc.)
100 99
100 98
100 100
100 100
5/27/2016

Page 1 of 1

Critical Concentration Data
No. of Organisms  Response (Final

Exposed or Count, Weight,
Counted Length, etc.)
100 91
100 93
100 94
100 97

C-2
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TST Summary Sheet

Lab Name SSC - Pacific Client Name SSC - Pacific

Test ID SSC-2016-Cutfall 73_96hr Test Species S. purpuratus (echinoderm)
Test Date 3.25.2016 Test Type Chronic

Test Duration 4 day Endpoint Larval Development
Critical Conc. 64

Statistic Control Critical Concentration
Percent Mean of Raw Data 0.99 0.00

Mean used in Calcuation (transformed) 1.49 0.05

Variance used in Calcuation (transformed) 0.002 0.000

Standard Deviation of Transformed Data 0.044 0.000

CV of Transformed Data 0.030 0.000

n 4 4

Mean % Effect at Critical Conc.

100.00

Calculated t-value Degrees of Freedom Table t-value Percent Difference
-63.9040 3 2.3534

Results

Fail Sample is Toxic

Raw Data

Control Data
No. of Organisms Response (Final

Exposed or Count, Weight,
Counted Length, etc.)
100 99
100 98
100 100
100 100
5/27/2016

C-3

Page 1 of 1

Critical Concentration Data
No. of Organisms  Response (Final

Exposed or Count, Weight,
Counted Length, etc.)
100 0
100 0
100 0
100 0

tst_tool v1_8_5_17_16



TST Summary Sheet

Lab Name SSC - Pacific Client Name SSC - Pacific

Test ID SSC-2016-Fier 10 Influent_12hr Test Species S. purpuratus (echinoderm)
Test Date 3/25/2016 Test Type Chronic

Test Duration 4 day Endpoint Larval Development
Critical Conc. 64

Statistic Control Critical Concentration
Percent Mean of Raw Data 0.99 0.97

Mean used in Calcuation (transformed) 1.49 1.39

Variance used in Calcuation (transformed) 0.002 0.002

Standard Deviation of Transformed Data 0.044 0.050

CV of Transformed Data 0.030 0.036

n 4 4

Mean % Effect at Critical Conc.

292

Calculated t-value Degrees of Freedom

Table t-value Percent Difference

9.3663 5 2.0150
Results

Pass Sample is Non-toxic

Raw Data

Control Data
No. of Organisms Response (Final

Exposed or Count, Weight,
Counted Length, etc.)
100 99
100 98
100 100
100 100
5/27/2016

C-4

Critical Concentration Data
No. of Organisms  Response (Final

Exposed or Count, Weight,
Counted Length, etc.)
100 98
100 94
100 97
100 98
Page 1 of 1
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TST Summary Sheet

Lab Name SSC - Pacific Client Name SSC - Pacific

Test ID SSC-2016-Fier 10 Influent_96hr Test Species S. purpuratus (echinoderm)
Test Date 3/25/2016 Test Type Chronic

Test Duration 4 day Endpoint Larval Development
Critical Conc. 64

Statistic Control Critical Concentration
Percent Mean of Raw Data 0.99 0.09

Mean used in Calcuation (transformed) 1.49 0.30

Variance used in Calcuation (transformed) 0.002 0.013

Standard Deviation of Transformed Data 0.044 0.112

CV of Transformed Data 0.030 0.380

n 4 4

Mean % Effect at Critical Conc.

90.68

Calculated t-value Degrees of Freedom Table t-value Percent Difference
-13.9810 3 2.3534

Results

Fail Sample is Toxic

Raw Data

Control Data
No. of Organisms Response (Final

Exposed or Count, Weight,
Counted Length, etc.)
100 99
100 98
100 100
100 100
5/27/2016

C-5

Critical Concentration Data
No. of Organisms  Response (Final

Exposed or Count, Weight,
Counted Length, etc.)
100 15
100 14
100 3
100 5
Page 1 of 1
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TST Summary Sheet

Lab Name SSC - Pacific Client Name SSC - Pacific

Test ID SSC-2016-Fier 10 Effluent_12hr Test Species S. purpuratus (echinoderm)
Test Date 3/25/2016 Test Type Chronic

Test Duration 4 day Endpoint Larval Development
Critical Conc. 64

Statistic Control Critical Concentration
Percent Mean of Raw Data 0.99 0.97

Mean used in Calcuation (transformed) 1.49 1.42

Variance used in Calcuation (transformed) 0.002 0.008

Standard Deviation of Transformed Data 0.044 0.089

CV of Transformed Data 0.030 0.063

n 4 4

Mean % Effect at Critical Conc.

2.02

Calculated t-value Degrees of Freedom Table t-value Percent Difference
6.4225 3 2.3534

Results

Pass Sample is Non-toxic

Raw Data

Control Data
No. of Organisms Response (Final

Exposed or Count, Weight,
Counted Length, etc.)
100 99
100 98
100 100
100 100
5/27/2016

C-6

Page 1 of 1

Critical Concentration Data
No. of Organisms  Response (Final

Exposed or Count, Weight,
Counted Length, etc.)
100 98
100 93
100 100
100 98

tst_tool v1_8_5_17_16



TST Summary Sheet

Lab Name SSC - Pacific Client Name SSC - Pacific

Test ID SSC-2016-Fier 10 Effluent_96hr Test Species S. purpuratus (echinoderm)
Test Date 3/25/2016 Test Type Chronic

Test Duration 4 day Endpoint Larval Development
Critical Conc. 64

Statistic Control Critical Concentration
Percent Mean of Raw Data 0.99 0.1

Mean used in Calcuation (transformed) 1.49 0.33

Variance used in Calcuation (transformed) 0.002 0.003

Standard Deviation of Transformed Data 0.044 0.059

CV of Transformed Data 0.030 0.180

n 4 4

Mean % Effect at Critical Conc.

89.42

Calculated t-value Degrees of Freedom Table t-value Percent Difference
-23.2693 4 21318

Results

Fail Sample is Toxic

Raw Data

Control Data
No. of Organisms Response (Final

Exposed or Count, Weight,
Counted Length, etc.)
100 99
100 98
100 100
100 100
5/27/2016

C-7

Page 1 of 1

Critical Concentration Data
No. of Organisms  Response (Final

Exposed or Count, Weight,
Counted Length, etc.)
100 8
100 10
100 16
100 8

tst_tool v1_8_5_17_16



TST Summary Sheet

Lab Name SSC - Pacific Client Name SSC - Pacific

Test ID SSC-2016-Fier 13 Base_12hr Test Species S. purpuratus (echinoderm)
Test Date 3/25/2016 Test Type Chronic

Test Duration 4 day Endpoint Larval Development
Critical Conc. 64

Statistic Control Critical Concentration
Percent Mean of Raw Data 0.99 0.96

Mean used in Calcuation (transformed) 1.49 1.39

Variance used in Calcuation (transformed) 0.002 0.006

Standard Deviation of Transformed Data 0.044 0.077

CV of Transformed Data 0.030 0.056

n 4 4

Mean % Effect at Critical Conc.

3.02

Calculated t-value Degrees of Freedom

Table t-value Percent Difference

6.5107 4 21318
Results

Pass Sample is Non-toxic

Raw Data

Control Data
No. of Organisms Response (Final

Exposed or Count, Weight,
Counted Length, etc.)
100 99
100 98
100 100
100 100
5/27/2016

C-8

Page 1 of 1

Critical Concentration Data
No. of Organisms  Response (Final

Exposed or Count, Weight,
Counted Length, etc.)
100 99
100 92
100 97
100 97

tst_tool v1_8_5_17_16



TST Summary Sheet

Lab Name SSC - Pacific Client Name SSC - Pacific

Test ID SSC-2016-Fier 13 Base_96hr Test Species S. purpuratus (echinoderm)
Test Date 3/25/2016 Test Type Chronic

Test Duration 4 day Endpoint Larval Development
Critical Conc. 64

Statistic Control Critical Concentration
Percent Mean of Raw Data 0.99 0.9

Mean used in Calcuation (transformed) 1.49 1.26

Variance used in Calcuation (transformed) 0.002 0.003

Standard Deviation of Transformed Data 0.044 0.052

CV of Transformed Data 0.030 0.041

n 4 4

Mean % Effect at Critical Conc.

8.96

Calculated t-value Degrees of Freedom

Table t-value Percent Difference

4.9040 5 2.0150
Results

Pass Sample is Non-toxic

Raw Data

Control Data
No. of Organisms Response (Final

Exposed or Count, Weight,
Counted Length, etc.)
100 99
100 98
100 100
100 100
5/27/2016

C-9

Page 1 of 1

Critical Concentration Data
No. of Organisms  Response (Final

Exposed or Count, Weight,
Counted Length, etc.)
100 90
100 87
100 94
100 92

tst_tool v1_8_5_17_16



TST Summary Sheet

Lab Name SSC - Pacific Client Name SSC - Pacific

Test ID SSC-2016-Pier 13 Mid_12hr_Outlier KTest Species S. purpuratus (echinoderm)
Test Date 3/25/2016 Test Type Chronic

Test Duration 4 day Endpoint Larval Development
Critical Conc. 64

Statistic Control Critical Concentration
Percent Mean of Raw Data 0.99 0.84

Mean used in Calcuation (transformed) 1.49 1.33

Variance used in Calcuation (transformed) 0.002 0.001

Standard Deviation of Transformed Data 0.044 0.038

CV of Transformed Data 0.030 0.029

n 4 3

Mean % Effect at Critical Conc.

5.29

Calculated t-value Degrees of Freedom Table t-value Percent Difference
7.6258 4 21318

Results

Pass Sample is Non-toxic

Raw Data

Control Data
No. of Organisms Response (Final
Exposed or

Counted
100
100
100
100

2/27/2016

Count, Weight, Exposed or
Length, etc.) Counted
99 100
98 100
100 100
100
Page 1 of 1

C-10

Critical Concentration Data
No. of Organisms

Response (Final
Count, Weight,
Length, etc.)

tst_tool v1_8_5_17_16



TST Summary Sheet

Lab Name SSC - Pacific Client Name SSC - Pacific

Test ID SSC-2016-Fier 13 Mid_96hr Test Species S. purpuratus (echinoderm)
Test Date 3/25/2016 Test Type Chronic

Test Duration 4 day Endpoint Larval Development
Critical Conc. 64

Statistic Control Critical Concentration
Percent Mean of Raw Data 0.99 0.00

Mean used in Calcuation (transformed) 1.49 0.05

Variance used in Calcuation (transformed) 0.002 0.000

Standard Deviation of Transformed Data 0.044 0.000

CV of Transformed Data 0.030 0.000

n 4 4

Mean % Effect at Critical Conc.

100.00

Calculated t-value Degrees of Freedom Table t-value Percent Difference
-63.9040 3 2.3534

Results

Fail Sample is Toxic

Raw Data

Control Data
No. of Organisms Response (Final

Exposed or Count, Weight,
Counted Length, etc.)
100 99
100 98
100 100
100 100
5/27/2016

C-11

Page 1 of 1

Critical Concentration Data
No. of Organisms  Response (Final

Exposed or Count, Weight,
Counted Length, etc.)
100 0
100 0
100 0
100 0

tst_tool v1_8_5_17_16



TST Summary Sheet

Lab Name SSC - Pacific Client Name SSC - Pacific

Test ID SSC-2016-Pier 13 End_12hr Test Species S. purpuratus (echinoderm)
Test Date 3/25/2016 Test Type Chronic

Test Duration 4 day Endpoint Larval Development
Critical Conc. 64

Statistic Control Critical Concentration
Percent Mean of Raw Data 0.99 0.95

Mean used in Calcuation (transformed) 1.49 1.35

Variance used in Calcuation (transformed) 0.002 0.004

Standard Deviation of Transformed Data 0.044 0.061

CV of Transformed Data 0.030 0.045

n 4 4

Mean % Effect at Critical Conc.

4.23

Calculated t-value Degrees of Freedom

Table t-value Percent Difference

6.6463 4 21318
Results

Pass Sample is Non-toxic

Raw Data

Control Data
No. of Organisms Response (Final

Exposed or Count, Weight,
Counted Length, etc.)
100 99
100 98
100 100
100 100
5/27/2016

C-12

Page 1 of 1

Critical Concentration Data
No. of Organisms  Response (Final

Exposed or Count, Weight,
Counted Length, etc.)
100 92
100 94
100 95
100 98

tst_tool v1_8_5_17_16



TST Summary Sheet

Lab Name SSC - Pacific Client Name SSC - Pacific

Test ID SSC-2016-Pier 13 End_96hr Test Species S. purpuratus (echinoderm)
Test Date 3/25/2016 Test Type Chronic

Test Duration 4 day Endpoint Larval Development
Critical Conc. 64

Statistic Control Critical Concentration
Percent Mean of Raw Data 0.99 0.00

Mean used in Calcuation (transformed) 1.49 0.05

Variance used in Calcuation (transformed) 0.002 0.000

Standard Deviation of Transformed Data 0.044 0.000

CV of Transformed Data 0.030 0.000

n 4 4

Mean % Effect at Critical Conc.

100.00

Calculated t-value Degrees of Freedom Table t-value Percent Difference
-63.9040 3 2.3534

Results

Fail Sample is Toxic

Raw Data

Control Data
No. of Organisms Response (Final

Exposed or Count, Weight,
Counted Length, etc.)
100 99
100 98
100 100
100 100
5/27/2016

C-13

Page 1 of 1

Critical Concentration Data
No. of Organisms  Response (Final

Exposed or Count, Weight,
Counted Length, etc.)
100 0
100 0
100 0
100 0

tst_tool v1_8_5_17_16



Embryo Larval Bioassay

Project: oy S rean
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Sample ID: %, Evdsisg
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Embryo Larval Bioassay 96-Hour Development

Project: dNESD S—bcm Yo @L*,nggl Test Species: S. purpuratus
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Embryo Larval Bioassay 96-Hour'Development

Project: vpmo e v oy M\SQA Test Species: S. purpuratts
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Embryo Larval Bioassay

Sample ID: O, } ke

Test No.:

96-Hour Development
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SPAWAR Pulsed Exposure Definitive Study
Echinoderm Development Tests
Test Initiation Date: 3/8/2016
3-hour exposure

Copper Concentration (pg/L) Rand#
49
62
Lab Control 55
37
‘ 45
. 47
Brine Control 46
56
44
Storm water sample 48
#1 52
41
53
Storm water sample 51
#2 63
59
42
Storm water sample 43
#3 40
36
66
Storm water sample 61
#4 65
60
67
Storm water sample 39
#5 58
57
64
Storm water sample 38
#6 50
54

ac cheok: Ak

SPAWAR Systems Center Pacific Bioassay Lab, 53475 Strothe Rd, Bldg 111 Rm 116, San Diego, CA 92152
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SPAWAR Pulsed Exposure Definitive Study
Echinoderm Development Tests
Test Initiation Date: 3/8/2016
6-hour exposure

Copper Concentration (ug/l-) Rand#
‘ 89
Storm water sample 82
#1 77
70
90
Storm water sample 76
#2 81
68
72
Storm water sample 71
#3 86
88
73
Storm water sample 91
#4 85
87
78
Storm water sample ‘ 80
#5 89
83
74
Storm water sample 75
#5 84
79

SPAWAR Systems Center Pacific Bioassay Lab, 53475 Strothe Rd, Bldg 111 Rm 116, San Diego, CA 92152

C-19



SPAWAR Pulsed Exposure Definitive Study
Echinoderm Development Tests
Test Initiation Date: 3/8/2016
12-hour exposure

Copper Concentration (pg/L) Rand#

93

Storm water sample 106
#1 . 95

103

100

Storm water sample 92
#2 111

110

98

Storm water sample 96
#3 113

99

a7

Storm water sample 109
#4 105

94

104

Storm.water sample 108
#5 107

112

101

Storm water sample 115
#6 114

102

QC Check: jlg gé

SPAWAR Systems Center Pacific Bioassay Lab, 53475 Strothe Rd, Bidg 111 Rm 116, San Diego, CA 92152
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SPAWAR Pulsed Exposure Definitive Study
Echincderm Development Tests
Test Initiation Date: 3/8/2016

Static
Copper Concentration (pg/L) Rand#
124
Storm water sample 129
#1 118
132
120
Storm water sample 139
#2 116
126
126
Storm water sample 137
#3 127
138
122
Storm water sample 135
#4 134
131
133
Storm water sample 123
#5 117
121
136
Storm water sample 128
#6 119
- 130

QC Check: _;

SPAWAR Systems Center Pacific Bioassay Lab, 53475 Strothe Rd, Bldg 111 Rm 116, San Diego, CA 92152
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Embryo-Larval Development Test - SPAWNING CHECKLIST & CALCULATIONS

BatchID: iz %76 5T Spawn/Test Date: 3/4l16 Test Species s por puvetasl
Analyst; MDD

Spawning Inducement Initiated 0coQ

Spawning Begins o€ 5
Females/Males Isolated in Incubator Yy Sz
Fertilization Initiated wGre
Fertilzation Terminated/eggs rinsed 08U S
Embryo Counts on s
Embryo addition to vials 1000

Embryo Counts:
Embryo Stock #1: 42 , 41 , 40 Mean=HE / 20 uL * 1000 uL/mL = 275 _cells/ml

Embryo Stock #2:24 36, 32 Mean =32 /22 uL. * 1000 ul/mL =/67% __ cells/mL
Embryo Stock #3: 2% , 24,50 Mean=22 2o ul.* 1000 ul/mL = [jo¢ cells/mL

Adjust selected embryo stock to 2000 embryos/ml. Confirm density:

Selected Stock . H2Z, 41 4o Mean= 41 /2o ul * 1000 ul/ml = Ze52 cells/mL

Add 100 pl of 2000 etbryo/ml stock to obtain 20 embryos/mt in test vials.

Notes:
Ewbge Hoae £ 1 270%  Lortiizaton
EMJ_A s oo s Y =y (3(-4,“1 g ok oop

7

[P daci H B L0 90 [2' N - Ry ;

Sthoek %7  selooter) . 200, K adelesl - /000

@ Peal) slm;&e 3 ok
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C.2. COPPER EXPOSURES - MYSID SHRIMP:

TST Summary Sheet

Lab Name SSC - Pacific Client Name SSC - Pacific

TestID SSC-2016-Cutfall 73_3hr Test Species A. bahia (mysid shrimp)
Test Date 3/25/2016 Test Type Acute

Test Duration 4 day Endpoint Survival

Critical Conc. 100

Statistic Control Critical Concentration
Percent Mean of Raw Data 0.95 0.95

Mean used in Calcuation (transformed) 1.29 1.29

Variance used in Calcuation (transformed) 0.014 0.014

Standard Deviation of Transformed Data 0.119 0.119

CV of Transformed Data 0.083 0.093

n 4 4

Mean % Effect at Critical Conc.

0.00
Calculated t-value Degrees of Freedom Table t-value Percent Difference
3.3729 5 1.4759
Results
Pass Sample is Non-toxic
Raw Data
Control Data Critical Concentration Data
No. of Organisms Response (Final No. of Organisms  Response (Final
Exposed or Count, Weight, Exposed or Count, Weight,
Counted Length, etc.) Counted Length, etc.)

5 5 5 5

5 4 5 4

5 5 5 5

5 5 5 5
5/27/2016 Page 1 of 1 tst_tool_v1_8 § 17_16

C-24



TST Summary Sheet

Lab Name SS8C - Pacific Client Name SS8C - Pacific

Test ID SS8C-2016-Cutfall 73_6hr Test Species A. bahia (mysid shrimp)
Test Date 3/25/2016 Test Type Acute

Test Duration 4 day Endpoint Survival

Critical Conc. 100

Statistic Control Critical Concentration
Percent Mean of Raw Data 0.95 0.95

Mean used in Calcuation (transformed) 1.29 1.29

Variance used in Calcuation (transformed) 0.014 0.014

Standard Deviation of Transformed Data 0.119 0.119

CV of Transformed Data 0.093 0.093

n 4 4

Mean % Effect at Critical Conc.

0.00

Calculated t-value Degrees of Freedom Table t-value Percent Difference
3.3729 5 1.4759

Results

Pass Sample is Non-toxic

Raw Data

Control Data
No. of Organisms Response (Final
Exposed or Count, Weight,

Counted Length, etc.)
5 5
5 4
5 5
5 5
5/27/2016

C-25

Critical Concentration Data

No. of Organisms
Exposed or

Counted
5

5
5
5

Page 1 of 1

Response (Final
Count, Weight,
Length, etc.)
5

5
4
5

tst_tool v1_8_5_17_16



TST Summary Sheet

Lab Name SS8C - Pacific Client Name SS8C - Pacific

Test ID S8C-2016-Cutfall 73_12hr Test Species A. bahia (mysid shrimp)
Test Date 3/25/2016 Test Type Acute

Test Duration 4 day Endpoint Survival

Critical Conc. 100

Statistic Control Critical Concentration
Percent Mean of Raw Data 0.95 1.00

Mean used in Calcuation (transformed) 1.29 1.35

Variance used in Calcuation (transformed) 0.014 0.000

Standard Deviation of Transformed Data 0.119 0.000

CV of Transformed Data 0.093 0.000

n 4 4

Mean % Effect at Critical Conc.

-5.26

Calculated t-value Degrees of Freedom Table t-value Percent Difference
6.6493 3 1.6377

Results

Pass Sample is Non-toxic

Raw Data

Control Data
No. of Organisms Response (Final
Exposed or Count, Weight,

Counted Length, etc.)
5 5
5 4
5 5
5 5
5/27/2016

C-26

Critical Concentration Data

No. of Organisms
Exposed or

Counted
5

5
5
5

Page 1 of 1

Response (Final
Count, Weight,
Length, etc.)
5

5
5
5
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TST Summary Sheet

Lab Name SS8C - Pacific Client Name SS8C - Pacific

Test ID S8C-2016-Cutfall 73_96hr Test Species A. bahia (mysid shrimp)
Test Date 3/25/2016 Test Type Acute

Test Duration 4 day Endpoint Survival

Critical Conc. 100

Statistic Control Critical Concentration
Percent Mean of Raw Data 0.95 0.90

Mean used in Calcuation (transformed) 1.29 1.23

Variance used in Calcuation (transformed) 0.014 0.019

Standard Deviation of Transformed Data 0.119 0.137

CV of Transformed Data 0.093 0.112

n 4 4

Mean % Effect at Critical Conc.

5.26

Calculated t-value Degrees of Freedom Table t-value Percent Difference
2.3630 5 1.4759

Results

Pass Sample is Non-toxic

Raw Data

Control Data
No. of Organisms Response (Final
Exposed or Count, Weight,

Counted Length, etc.)
5 5
5 4
5 5
5 5
5/27/2016

C-27

Critical Concentration Data

No. of Organisms
Exposed or

Counted
5

5
5
5

Page 1 of 1

Response (Final
Count, Weight,
Length, etc.)
4

5
4
5

tst_tool v1_8_5_17_16



TST Summary Sheet

Lab Name SS8C - Pacific Client Name SS8C - Pacific

Test ID SS8C-2016-Pier 10 Influent_3hr Test Species A. bahia (mysid shrimp)
Test Date 3/25/2016 Test Type Acute

Test Duration 4 day Endpoint Survival

Critical Conc. 100

Statistic Control Critical Concentration
Percent Mean of Raw Data 0.95 0.90

Mean used in Calcuation (transformed) 1.29 1.23

Variance used in Calcuation (transformed) 0.014 0.019

Standard Deviation of Transformed Data 0.119 0.137

CV of Transformed Data 0.093 0.112

n 4 4

Mean % Effect at Critical Conc.

5.26

Calculated t-value Degrees of Freedom Table t-value Percent Difference
2.3630 5 1.4759

Results

Pass Sample is Non-toxic

Raw Data

Control Data
No. of Organisms Response (Final
Exposed or Count, Weight,

Counted Length, etc.)
5 5
5 4
5 5
5 5
5/27/2016

C-28

Critical Concentration Data

No. of Organisms
Exposed or

Counted
5

5
5
5

Page 1 of 1

Response (Final
Count, Weight,
Length, etc.)
5

4
5
4
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TST Summary Sheet

Lab Name SS8C - Pacific Client Name SS8C - Pacific

Test ID SS8C-2016-Pier 10 Influent_6hr Test Species A. bahia (mysid shrimp)
Test Date 3/25/2016 Test Type Acute

Test Duration 4 day Endpoint Survival

Critical Conc. 100

Statistic Control Critical Concentration
Percent Mean of Raw Data 0.95 1.00

Mean used in Calcuation (transformed) 1.29 1.35

Variance used in Calcuation (transformed) 0.014 0.000

Standard Deviation of Transformed Data 0.119 0.000

CV of Transformed Data 0.093 0.000

n 4 4

Mean % Effect at Critical Conc.

-5.26

Calculated t-value Degrees of Freedom Table t-value Percent Difference
6.6493 3 1.6377

Results

Pass Sample is Non-toxic

Raw Data

Control Data
No. of Organisms Response (Final
Exposed or Count, Weight,

Counted Length, etc.)
5 5
5 4
5 5
5 5
5/27/2016

C-29

Critical Concentration Data

No. of Organisms
Exposed or

Counted
5

5
5
5

Page 1 of 1

Response (Final
Count, Weight,
Length, etc.)
5

5
5
5
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TST Summary Sheet

Lab Name SS8C - Pacific Client Name SS8C - Pacific

Test ID SS8C-2016-Pier 10 Influent_12hr Test Species A. bahia (mysid shrimp)
Test Date 3/25/2016 Test Type Acute

Test Duration 4 day Endpoint Survival

Critical Conc. 100

Statistic Control Critical Concentration
Percent Mean of Raw Data 0.95 0.90

Mean used in Calcuation (transformed) 1.29 1.23

Variance used in Calcuation (transformed) 0.014 0.019

Standard Deviation of Transformed Data 0.119 0.137

CV of Transformed Data 0.093 0.112

n 4 4

Mean % Effect at Critical Conc.

5.26

Calculated t-value Degrees of Freedom Table t-value Percent Difference
2.3630 5 1.4759

Results

Pass Sample is Non-toxic

Raw Data

Control Data
No. of Organisms Response (Final
Exposed or Count, Weight,

Counted Length, etc.)
5 5
5 4
5 5
5 5
5/27/2016

C-30

Critical Concentration Data

No. of Organisms
Exposed or

Counted
5

5
5
5

Page 1 of 1

Response (Final
Count, Weight,
Length, etc.)
5

4
5
4

tst_tool v1_8_5_17_16



TST Summary Sheet

Lab Name SS8C - Pacific Client Name SS8C - Pacific

Test ID SS8C-2016-Pier 10 Influent_96hr Test Species A. bahia (mysid shrimp)
Test Date 3/25/2016 Test Type Acute

Test Duration 4 day Endpoint Survival

Critical Conc. 100

Statistic Control Critical Concentration
Percent Mean of Raw Data 0.95 0.90

Mean used in Calcuation (transformed) 1.29 1.23

Variance used in Calcuation (transformed) 0.014 0.019

Standard Deviation of Transformed Data 0.119 0.137

CV of Transformed Data 0.093 0.112

n 4 4

Mean % Effect at Critical Conc.

5.26

Calculated t-value Degrees of Freedom Table t-value Percent Difference
2.3630 5 1.4759

Results

Pass Sample is Non-toxic

Raw Data

Control Data
No. of Organisms Response (Final
Exposed or Count, Weight,

Counted Length, etc.)
5 5
5 4
5 5
5 5
5/27/2016

C-31

Critical Concentration Data

No. of Organisms
Exposed or

Counted
5

5
5
5

Page 1 of 1

Response (Final
Count, Weight,
Length, etc.)
5

4
4
5
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TST Summary Sheet

Lab Name SS8C - Pacific Client Name SS8C - Pacific

Test ID SS8C-2016-Pier 10 Effluent_3hr Test Species A. bahia (mysid shrimp)
Test Date 3/25/2016 Test Type Acute

Test Duration 4 day Endpoint Survival

Critical Conc. 100

Statistic Control Critical Concentration
Percent Mean of Raw Data 0.95 1.00

Mean used in Calcuation (transformed) 1.29 1.35

Variance used in Calcuation (transformed) 0.014 0.000

Standard Deviation of Transformed Data 0.119 0.000

CV of Transformed Data 0.093 0.000

n 4 4

Mean % Effect at Critical Conc.

-5.26

Calculated t-value Degrees of Freedom Table t-value Percent Difference
6.6493 3 1.6377

Results

Pass Sample is Non-toxic

Raw Data

Control Data
No. of Organisms Response (Final
Exposed or Count, Weight,

Counted Length, etc.)
5 5
5 4
5 5
5 5
5/27/2016

C-32

Critical Concentration Data

No. of Organisms
Exposed or

Counted
5

5
5
5

Page 1 of 1

Response (Final
Count, Weight,
Length, etc.)
5

5
5
5

tst_tool v1_8_5_17_16



TST Summary Sheet

Lab Name SS8C - Pacific Client Name SS8C - Pacific

Test ID SS8C-2016-Pier 10 Effluent_6hr Test Species A. bahia (mysid shrimp)
Test Date 3/25/2016 Test Type Acute

Test Duration 4 day Endpoint Survival

Critical Conc. 100

Statistic Control Critical Concentration
Percent Mean of Raw Data 0.95 0.95

Mean used in Calcuation (transformed) 1.29 1.29

Variance used in Calcuation (transformed) 0.014 0.014

Standard Deviation of Transformed Data 0.119 0.119

CV of Transformed Data 0.093 0.093

n 4 4

Mean % Effect at Critical Conc.

0.00

Calculated t-value Degrees of Freedom Table t-value Percent Difference
3.3729 5 1.4759

Results

Pass Sample is Non-toxic

Raw Data

Control Data
No. of Organisms Response (Final
Exposed or Count, Weight,

Counted Length, etc.)
5 5
5 4
5 5
5 5
5/27/2016

C-33

Critical Concentration Data

No. of Organisms
Exposed or

Counted
5

5
5
5

Page 1 of 1

Response (Final
Count, Weight,
Length, etc.)
5

4
5
5

tst_tool v1_8_5_17_16



TST Summary Sheet

Lab Name SS8C - Pacific Client Name SS8C - Pacific

Test ID SS8C-2016-Pier 10 Effluent_12hr Test Species A. bahia (mysid shrimp)
Test Date 3/25/2016 Test Type Acute

Test Duration 4 day Endpoint Survival

Critical Conc. 100

Statistic Control Critical Concentration
Percent Mean of Raw Data 0.95 0.90

Mean used in Calcuation (transformed) 1.29 1.23

Variance used in Calcuation (transformed) 0.014 0.019

Standard Deviation of Transformed Data 0.119 0.137

CV of Transformed Data 0.093 0.112

n 4 4

Mean % Effect at Critical Conc.

5.26

Calculated t-value Degrees of Freedom Table t-value Percent Difference
2.3630 5 1.4759

Results

Pass Sample is Non-toxic

Raw Data

Control Data
No. of Organisms Response (Final
Exposed or Count, Weight,

Counted Length, etc.)
5 5
5 4
5 5
5 5
5/27/2016

C-34

Critical Concentration Data

No. of Organisms
Exposed or

Counted
5

5
5
5

Page 1 of 1

Response (Final
Count, Weight,
Length, etc.)
4

5
4
5

tst_tool v1_8_5_17_16



TST Summary Sheet

Lab Name SS8C - Pacific Client Name SS8C - Pacific

Test ID SS8C-2016-Pier 10 Effluent_96hr Test Species A. bahia (mysid shrimp)
Test Date 3/25/2016 Test Type Acute

Test Duration 4 day Endpoint Survival

Critical Conc. 100

Statistic Control Critical Concentration
Percent Mean of Raw Data 0.95 0.95

Mean used in Calcuation (transformed) 1.29 1.29

Variance used in Calcuation (transformed) 0.014 0.014

Standard Deviation of Transformed Data 0.119 0.119

CV of Transformed Data 0.093 0.093

n 4 4

Mean % Effect at Critical Conc.

0.00

Calculated t-value Degrees of Freedom Table t-value Percent Difference
3.3729 5 1.4759

Results

Pass Sample is Non-toxic

Raw Data

Control Data
No. of Organisms Response (Final
Exposed or Count, Weight,

Counted Length, etc.)
5 5
5 4
5 5
5 5
5/27/2016

C-35

Critical Concentration Data

No. of Organisms
Exposed or

Counted
5

5
5
5

Page 1 of 1

Response (Final
Count, Weight,
Length, etc.)
4

5
5
5

tst_tool v1_8_5_17_16



TST Summary Sheet

Lab Name SS8C - Pacific Client Name SS8C - Pacific

Test ID SSC-2016-Pier 13 Base_3hr Test Species A. bahia (mysid shrimp)
Test Date 3/25/2016 Test Type Acute

Test Duration 4 day Endpoint Survival

Critical Conc. 100

Statistic Control Critical Concentration
Percent Mean of Raw Data 0.95 0.95

Mean used in Calcuation (transformed) 1.29 1.29

Variance used in Calcuation (transformed) 0.014 0.014

Standard Deviation of Transformed Data 0.119 0.119

CV of Transformed Data 0.093 0.093

n 4 4

Mean % Effect at Critical Conc.

0.00

Calculated t-value Degrees of Freedom Table t-value Percent Difference
3.3729 5 1.4759

Results

Pass Sample is Non-toxic

Raw Data

Control Data
No. of Organisms Response (Final
Exposed or Count, Weight,

Counted Length, etc.)
5 5
5 4
5 5
5 5
5/27/2016

C-36

Critical Concentration Data

No. of Organisms
Exposed or

Counted
5

5
5
5

Page 1 of 1

Response (Final
Count, Weight,
Length, etc.)
5

4
5
5
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TST Summary Sheet

Lab Name SS8C - Pacific Client Name SS8C - Pacific

Test ID SSC-2016-Pier 13 Base_6hr Test Species A. bahia (mysid shrimp)
Test Date 3/25/2016 Test Type Acute

Test Duration 4 day Endpoint Survival

Critical Conc. 100

Statistic Control Critical Concentration
Percent Mean of Raw Data 0.95 1.00

Mean used in Calcuation (transformed) 1.29 1.35

Variance used in Calcuation (transformed) 0.014 0.000

Standard Deviation of Transformed Data 0.119 0.000

CV of Transformed Data 0.093 0.000

n 4 4

Mean % Effect at Critical Conc.

-5.26

Calculated t-value Degrees of Freedom Table t-value Percent Difference
6.6493 3 1.6377

Results

Pass Sample is Non-toxic

Raw Data

Control Data
No. of Organisms Response (Final
Exposed or Count, Weight,

Counted Length, etc.)
5 5
5 4
5 5
5 5
5/27/2016

C-37

Critical Concentration Data

No. of Organisms
Exposed or

Counted
5

5
5
5

Page 1 of 1

Response (Final
Count, Weight,
Length, etc.)
5

5
5
5
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TST Summary Sheet

Lab Name SS8C - Pacific Client Name SS8C - Pacific

Test ID S8C-2016-Pier 13 Base_12hr Test Species A. bahia (mysid shrimp)
Test Date 3/25/2016 Test Type Acute

Test Duration 4 day Endpoint Survival

Critical Conc. 100

Statistic Control Critical Concentration
Percent Mean of Raw Data 0.95 1.00

Mean used in Calcuation (transformed) 1.29 1.35

Variance used in Calcuation (transformed) 0.014 0.000

Standard Deviation of Transformed Data 0.119 0.000

CV of Transformed Data 0.093 0.000

n 4 4

Mean % Effect at Critical Conc.

-5.26

Calculated t-value Degrees of Freedom Table t-value Percent Difference
6.6493 3 1.6377

Results

Pass Sample is Non-toxic

Raw Data

Control Data
No. of Organisms Response (Final
Exposed or Count, Weight,

Counted Length, etc.)
5 5
5 4
5 5
5 5
5/27/2016

C-38

Critical Concentration Data

No. of Organisms
Exposed or

Counted
5

5
5
5

Page 1 of 1

Response (Final
Count, Weight,
Length, etc.)
5

5
5
5
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TST Summary Sheet

Lab Name SS8C - Pacific Client Name SS8C - Pacific

Test ID SS8C-2016-Pier 13 Base_96hr Test Species A. bahia (mysid shrimp)
Test Date 3/25/2016 Test Type Acute

Test Duration 4 day Endpoint Survival

Critical Conc. 100

Statistic Control Critical Concentration
Percent Mean of Raw Data 0.95 1.00

Mean used in Calcuation (transformed) 1.29 1.35

Variance used in Calcuation (transformed) 0.014 0.000

Standard Deviation of Transformed Data 0.119 0.000

CV of Transformed Data 0.093 0.000

n 4 4

Mean % Effect at Critical Conc.

-5.26

Calculated t-value Degrees of Freedom Table t-value Percent Difference
6.6493 3 1.6377

Results

Pass Sample is Non-toxic

Raw Data

Control Data
No. of Organisms Response (Final
Exposed or Count, Weight,

Counted Length, etc.)
5 5
5 4
5 5
5 5
5/27/2016

C-39

Critical Concentration Data

No. of Organisms
Exposed or

Counted
5

5
5
5

Page 1 of 1

Response (Final
Count, Weight,
Length, etc.)
5

5
5
5
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TST Summary Sheet

Lab Name SS8C - Pacific Client Name SS8C - Pacific

Test ID S8C-2016-Pier 13 Mid_3hr Test Species A. bahia (mysid shrimp)
Test Date 3/25/2016 Test Type Acute

Test Duration 4 day Endpoint Survival

Critical Conc. 100

Statistic Control Critical Concentration
Percent Mean of Raw Data 0.95 0.95

Mean used in Calcuation (transformed) 1.29 1.29

Variance used in Calcuation (transformed) 0.014 0.014

Standard Deviation of Transformed Data 0.119 0.119

CV of Transformed Data 0.093 0.093

n 4 4

Mean % Effect at Critical Conc.

0.00

Calculated t-value Degrees of Freedom Table t-value Percent Difference
3.3729 5 1.4759

Results

Pass Sample is Non-toxic

Raw Data

Control Data
No. of Organisms Response (Final
Exposed or Count, Weight,

Counted Length, etc.)
5 5
5 4
5 5
5 5
5/27/2016

C-40

Critical Concentration Data

No. of Organisms
Exposed or

Counted
5

5
5
5

Page 1 of 1

Response (Final
Count, Weight,
Length, etc.)
4

5
5
5

tst_tool v1_8_5_17_16



TST Summary Sheet

Lab Name SS8C - Pacific Client Name SS8C - Pacific

Test ID S8C-2016-Pier 13 Mid_6hr Test Species A. bahia (mysid shrimp)
Test Date 3/25/2016 Test Type Acute

Test Duration 4 day Endpoint Survival

Critical Conc. 100

Statistic Control Critical Concentration
Percent Mean of Raw Data 0.95 0.90

Mean used in Calcuation (transformed) 1.29 1.23

Variance used in Calcuation (transformed) 0.014 0.019

Standard Deviation of Transformed Data 0.119 0.137

CV of Transformed Data 0.093 0.112

n 4 4

Mean % Effect at Critical Conc.

5.26

Calculated t-value Degrees of Freedom Table t-value Percent Difference
2.3630 5 1.4759

Results

Pass Sample is Non-toxic

Raw Data

Control Data
No. of Organisms Response (Final
Exposed or Count, Weight,

Counted Length, etc.)
5 5
5 4
5 5
5 5
5/27/2016

C-41

Critical Concentration Data

No. of Organisms
Exposed or

Counted
5

5
5
5

Page 1 of 1

Response (Final
Count, Weight,
Length, etc.)
5

4
5
4
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TST Summary Sheet

Lab Name SS8C - Pacific Client Name SS8C - Pacific

Test ID SS8C-2016-Pier 13 Mid_12hr Test Species A. bahia (mysid shrimp)
Test Date 3/25/2016 Test Type Acute

Test Duration 4 day Endpoint Survival

Critical Conc. 100

Statistic Control Critical Concentration
Percent Mean of Raw Data 0.95 0.75

Mean used in Calcuation (transformed) 1.29 1.05

Variance used in Calcuation (transformed) 0.014 0.012

Standard Deviation of Transformed Data 0.119 0.111

CV of Transformed Data 0.093 0.105

n 4 4

Mean % Effect at Critical Conc.

21.05

Calculated t-value Degrees of Freedom Table t-value Percent Difference
0.3191 5 1.4759

Results

Fail Sample is Toxic

Raw Data

Control Data
No. of Organisms Response (Final

Exposed or Count, Weight,
Counted Length, etc.)
5 5
5 4
5 5
5 5
5/27/2016

C-42

Critical Concentration Data
No. of Organisms  Response (Final

Exposed or Count, Weight,
Counted Length, etc.)
5 4
5 4
5 4
5 3
Page 1 of 1
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TST Summary Sheet

Lab Name SS8C - Pacific Client Name SS8C - Pacific

Test ID SS8C-2016-Pier 13 Mid_96hr Test Species A. bahia (mysid shrimp)
Test Date 3/25/2016 Test Type Acute

Test Duration 4 day Endpoint Survival

Critical Conc. 100

Statistic Control Critical Concentration
Percent Mean of Raw Data 0.95 0.75

Mean used in Calcuation (transformed) 1.29 1.05

Variance used in Calcuation (transformed) 0.014 0.012

Standard Deviation of Transformed Data 0.119 0.111

CV of Transformed Data 0.093 0.105

n 4 4

Mean % Effect at Critical Conc.

21.05

Calculated t-value Degrees of Freedom Table t-value Percent Difference
0.3191 5 1.4759

Results

Fail Sample is Toxic

Raw Data

Control Data
No. of Organisms Response (Final
Exposed or Count, Weight,

Counted Length, etc.)
5 5
5 4
5 5
5 5
5/27/2016

C-43

Critical Concentration Data

No. of Organisms
Exposed or

Counted
5

5
5
5

Page 1 of 1

Response (Final
Count, Weight,
Length, etc.)
4

4
3
4
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TST Summary Sheet

Lab Name SS8C - Pacific Client Name SS8C - Pacific

Test ID S8C-2016-Pier 13 End_3hr Test Species A. bahia (mysid shrimp)
Test Date 3/25/2016 Test Type Acute

Test Duration 4 day Endpoint Survival

Critical Conc. 100

Statistic Control Critical Concentration
Percent Mean of Raw Data 0.95 0.90

Mean used in Calcuation (transformed) 1.29 1.23

Variance used in Calcuation (transformed) 0.014 0.019

Standard Deviation of Transformed Data 0.119 0.137

CV of Transformed Data 0.093 0.112

n 4 4

Mean % Effect at Critical Conc.

5.26

Calculated t-value Degrees of Freedom Table t-value Percent Difference
2.3630 5 1.4759

Results

Pass Sample is Non-toxic

Raw Data

Control Data
No. of Organisms Response (Final
Exposed or Count, Weight,

Counted Length, etc.)
5 5
5 4
5 5
5 5
5/27/2016

C-44

Critical Concentration Data

No. of Organisms
Exposed or

Counted
5

5
5
5

Page 1 of 1

Response (Final
Count, Weight,
Length, etc.)
4

5
5
4
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TST Summary Sheet

Lab Name SS8C - Pacific Client Name SS8C - Pacific

Test ID S8C-2016-Pier 13 End_6hr Test Species A. bahia (mysid shrimp)
Test Date 3/25/2016 Test Type Acute

Test Duration 4 day Endpoint Survival

Critical Conc. 100

Statistic Control Critical Concentration
Percent Mean of Raw Data 0.95 0.65

Mean used in Calcuation (transformed) 1.29 0.95

Variance used in Calcuation (transformed) 0.014 0.041

Standard Deviation of Transformed Data 0.119 0.203

CV of Transformed Data 0.093 0.215

n 4 4

Mean % Effect at Critical Conc.

31.58

Calculated t-value Degrees of Freedom Table t-value Percent Difference
-0.7339 4 1.8332

Results

Fail Sample is Toxic

Raw Data

Control Data
No. of Organisms Response (Final
Exposed or Count, Weight,

Counted Length, etc.)
5 5
5 4
5 5
5 5
5/27/2016

C-45

Critical Concentration Data

No. of Organisms
Exposed or

Counted
5

5
5
5

Page 1 of 1

Response (Final
Count, Weight,
Length, etc.)
2

3
4
4
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TST Summary Sheet

Lab Name SS8C - Pacific Client Name SS8C - Pacific

Test ID SS8C-2016-Pier 13 End_12hr Test Species A. bahia (mysid shrimp)
Test Date 3/25/2016 Test Type Acute

Test Duration 4 day Endpoint Survival

Critical Conc. 100

Statistic Control Critical Concentration
Percent Mean of Raw Data 0.95 0.55

Mean used in Calcuation (transformed) 1.29 0.84

Variance used in Calcuation (transformed) 0.014 0.072

Standard Deviation of Transformed Data 0.119 0.269

CV of Transformed Data 0.093 0.322

n 4 4

Mean % Effect at Critical Conc.

4211

Calculated t-value Degrees of Freedom Table t-value Percent Difference
-1.3514 3 1.6377

Results

Fail Sample is Toxic

Raw Data

Control Data
No. of Organisms Response (Final
Exposed or Count, Weight,

Counted Length, etc.)
5 5
5 4
5 5
5 5
5/27/2016

C-46

Critical Concentration Data

No. of Organisms
Exposed or

Counted
5

5
5
5

Page 1 of 1

Response (Final
Count, Weight,
Length, etc.)
3

1
4
3
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TST Summary Sheet

Lab Name SS8C - Pacific Client Name SS8C - Pacific

Test ID S8C-2016-Pier 13 End_96hr Test Species A. bahia (mysid shrimp)
Test Date 3/25/2016 Test Type Acute

Test Duration 4 day Endpoint Survival

Critical Conc. 100

Statistic Control Critical Concentration
Percent Mean of Raw Data 0.95 0.25

Mean used in Calcuation (transformed) 1.29 0.51

Variance used in Calcuation (transformed) 0.014 0.076

Standard Deviation of Transformed Data 0.119 0.275

CV of Transformed Data 0.093 0.539

n 4 4

Mean % Effect at Critical Conc.

73.68

Calculated t-value Degrees of Freedom Table t-value Percent Difference
-3.5673 3 1.6377

Results

Fail Sample is Toxic

Raw Data

Control Data
No. of Organisms Response (Final
Exposed or Count, Weight,

Counted Length, etc.)
5 5
5 4
5 5
5 5
5/27/2016

C-47

Critical Concentration Data

No. of Organisms
Exposed or

Counted
5

5
5
5

Page 1 of 1

Response (Final
Count, Weight,
Length, etc.)

1

3
1
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Marine Acute Bioassay
Static-Renewal Conditions

Water Quality Measurements
& Test Organism Survival
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o f2alas |zl o6] o L oa) ws|ira ee o [2alanlsa ] sl 0 liza 48 72 | ee | 0] 2a ] waliva e
Cobo Comivai] Als| 7|53 By (el a4 |20 b 208 gal g e [ha(70 es|rraliaq 2
Biippt | BYS 5[5 I f £ I~ : et
cislsy S I
D | s| s e
T Conteal | A D 2 it 2|z, E=P i S a 5t [0
T = f i
R e B |5
¢l
N ‘ E
Thpie A 35 o, [ Bl s 2o 175 7o | Bl et [ved 794
# B ; I - - o TN P B
fROT G
D
Sa waple A 5 brélie |2 s 21T 12 iR s
3 e .
7 5 L F
IeTwhy cl= " ;
b L5 G i el i i
Ll B I R P e o P A S (e s o vy s | lgi Foslhrollre{ire
B | o #Te o1& i~ i o B
cislo|a|s]E
I P - S T S = i
Al Sl s)s | 5| 5vapsshseleisa sylgsi (7725
Bl s oWy 1 ! i :
c|< o
S EIEEEE :
AlSlslgleld fg e
BiS| % - IS E3EE RS
clSis]sl5is e
b= |<s|s] =[50 o :
Sorpppisr AlS |51 sisi¥ Vs > B0GES 74 Zsl2 7
& Blelo|s|5|9 ‘ " '
100 Y Claejelsistis|
D553yl
Initial Counts N
Qc'd by: /fm/ﬁ/{wy ¢ i
¥ le g o Feeding Tii
Animal Source/Date Received: A RO Age at Initiation: 7 eeding Times
0 24 | 48 72 96
Cor t: initial reading in fresh test solution, = final reading in test chamber prior to renewal AM:| P f o IO a5
Organisms fed prior fa initiation, circle one { §7% n )
Tests aerated? Circle one (y /f1) iiyes, sample ID(s): Duration:
Aerafion source!
QC Check: T & e e

SPAWAR Systems Center Pacific Bicassay Lab, 53475 Strothe Rd, Bldg 111 Rm 116, San Diego, CA 92152
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Marine Acute Bioassay Water Quality Measurements

Static-Renewal Conditions & Test Organism Survival
Project: NBSD Storm water Pulsed Exposure Test Species: A. bahia . Tech initlals
sample iD:__ (o W o Start Date/Time: 31812016 jp 56 @ | 72| %
Test No.: - End Date/Time: 3/12/2016 /oo & Counts: g A (e
Readings: RIS LR
Dilutions made by: - :
Number of Live Salinity Temperature Dissolved Oxygen pH
Conce;,tration Rep Organisms {opt) °c) {mglL) {units)
Lab Control Als|s|g|3s]¥¢
30ppt Blsls]s|s]3
Ghand o [ e elsis <[>
Bz [ o [clsls]s
Salt Control Alsligls]els
30ppt Blols|5[stu
(Shned ol [ e [s[[s (55
S [ o |Ss[s7:]>
Sample #1 AlSIE |5 s
100% B |5 {5 s
Salted Cis |5 |4 |4 |
D56 |5 5|5
Sample #2 AlS IS s ln
100% B |Sel | |4 |4
Satted Clg s |55
D lsis |51y
Sample #3 A ol 5w e
100% Bisis|dis |s
Salted Cls |= |7 |[s |«
D [¢|<|d]s s
Sample #4 Ale |« s [ Iz
100% Blo s |Fs 5|
Salted cis s 5 |sls
D [5|<|9 |I5i<
Sample #5 A |5 S’ 9'- 5 s |
100% B <49 |d|4]Y
Salted Clsg |54 |Sis
Dls s iy 99
Sample #6 Ale|d]8 2|2
100% Bls|v|d B 18
Salted C sy 4 |9
NP CIEIR
itial Counts QC"
Init ount Qbyc: “\)»:
Animal Source/Date Received: ARO 3/5/2016 Age at Initiation: 6 days Foeding Times
' 0 2448 |72]6es
Comments: i = initial reading in fresh test solution, f = finat reading in test chamber prior to renewal = faic e &
Organisms fed prior to knitiation, circle one@/ n) . PM: SexplfS
Tests aerated? Circle one { y /A )if yes, sample ID(s); Duration:

Final Review: L)\SL \JZ\;\\LQ

QCChe8iawir systems Gonter Pacific Aionssay Lab_81475 Strothe Rd, Stdg 111 Rm 115, San Disgo, CA 92162

oo, 4 g
S ey & Eot

P T
S pane Tl
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Marine Acute Bioassay

Static-Renewal Conditions

Water Quality Measurements
& Test Organism Survival

Project: NBSD Storm water Pulsed Exposure Test Species: A. bahia Tech Inltials
Sample ID: \L L\/( Start Date/Time: 3/8/2016 0 | 24|48 72| 98
Test No.: " End Date/Time: 3/12/2016 Counts:| N ¥ ¢ |13
Readings: me [T 4:”??
Dilutions made by: h/[&/ e
‘ JHD
Number of Live Salinity Temperature Dissoived Oxygen pH
Conce;}tratlon Rep Organisms (ppt) {°C) {mgiL) (units)
LabControl | A |5 |5 |5 5|5
soppt__ | B |72 5] 7]
(Srovedd [ e [s[s]cl9]7
ey o fffle "
SaltControl | A |5 |o 2] | ¢
30ppt Blsls|s]9]4
Groneded el 11470
k) [ o [=]55 ¢
sample#1 | A |5 s |5
100% Bl (s s s |
Salted C s s 1% | IS
DI s B |[515 [
ple#z | A [ |4 |4 |4
100% B s |slels e |
Saited ciS |4 lg 419 |
D 5 { 5% S
Sample #3 Als | gle|s s
100% B |5 efidf (4|4}
Salted C S |85 |5
D55 s |44
‘Sample #4 Alglgs i |55 ‘
100% BISig |5 |5 |5
Salted Cleis s |5 |5 |
plsisls |[s]s|
Sample #5 Al ';‘i 4 |4 ¢
100% BS54 ]|91Y |
Salted ¢ gl 4|41
o lel5 [D3]3]
Sample #6 N EEIE 3i3
100% B [« |3 211y
Salted c S1dl 4y
o 5125 ]a (3]

Initial Counts QC'd
by:

.

D

Animal Source/Date Received:

Comments;

<

i law b

i = initial reading in fresh test solution, f = finai reading in test chamber prior to renewal

ARO 3/5/2016

Age at [nitiation: 6 days

Feeding Times

[ 24

48

72

Vv |

Organisms fed prior fo initiation, circle one@/ nj

Tests aerated? Gircle one (y 7(7))if yes, sample ID(s):

Duration:

C-50
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QC-CIo8 AR Systems Canter Pacitic Bioassay Lab, 63475 Strothe Rd, Bidg 111 Rm 115, San lego, GA 92152

Final Review:
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Marine Acute Bioassay
Static-Renewal Conditions

Water Quality Measurements
& Test Organism Survival

Tech initlals

Project: NBSD Stormwater Pulsed Exposure Test Species: A. bahia
Sample ID:_Static Exposure Start Date/Time: 3/8/2016 1030 0| 24| 48|72 98
TestNo; """ End DateiTime: 3/12/2016 1000 Gounts:| MH [MH | W e
Readings:,’i{i'_ Wit |G e
Dilutions made by: :/;:’cig
Number of Live Salinity Temperature Dissolved Oxygen pH
Concerg:ation Rep Organisms {ppt) (°C) {mafL) {units})
LabControl | A{ 5% |2 |«
Bis|cfzlsic
Cls|5 |5 |¢
Dlsig|c|s]*
SaltControl | Al 5|5 |5 |8 |5
Tyt |Blsle|S1c %
Clslale|sls
D|s || 5| sls
Sample#1 |A]l 5|5 | i
100% Bis|&lx <
Salted Cls| = ooy
D|5 Yz
Sample#2 |A| 5 51
100% Bls|s | 5|55
Salted Clo.lo. lgp5]5
D55 5]
Sample#3 (A5 (5|5 [5 15
100% Bls 6|5 ]s |4
Salted clsio | “Heis
D|5]|e|btets
sample#4 |A|Z |5 |9 |5 15
100% Bio 25159
Salted Clz|5 5|5 |%
D5 5|5 |55
Sample#5 | A 51505 |y
100% B BB
Salted JEEIEIERE
D% | » ]
Sample#6 (A< |4 |5 |@
100% B|5 |5 s |5 |
Salted clé | E
D T fﬂ? !

Animal Source/Date Received: Aquatic Biosysters 3/5/2016 Age at Initiation: 6 days

Feeding Times

Comments: i = inifial reading in fresh !est'solution. f = final reading in test chamber prior to renewal

o 24 3 48 | 72 | ¢85

Organisms fed prior to initiation, circle one £y} / n )

Tests aerated? Circle one { y {:ﬁTifyes, sample ID{s): Duration:

QC Check: Toets A0 3 ok

C-51
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Marine Chronic Bioassay

Brine Dilution Worksheet

Project: NBSD Storm Water Pulsed Exposure Analyst: MC
Sample ID: Test Date: 3/8/2016
Test Type: Sp-dev
Date of Brine used: 3/5/2016
Salinity of Brine: 5
Target Salinity: 34
Test Dilution Volume: 160
Salinity Adjustment Factor:
(TS -SE)/I(SB-TS) = TS = target salinity
SB = salinity of brine
SE = salinity of effluent
e | osaimy T o] Emuent | B
- :Sample 1D: . Adjustment. | 70 op Voliime.
Control Control NA NA 200
#\ OF73 0.0 0.56 84.2 112.4 62.6 175 e
£ | Pier 10 Eff 0.1 0.56 64.3 112.5 62.5 s |
) Pier 10 In 0.0 0.56 64.2 112.4 626 175 v
#4 | pior 13 Base 0.1 0.56 64.3 112.5 62.5 175 j
55 | pier 13 Mid 0.1 0.56 64.3 112.5 62.5 175 o
M0 | Pier13End 0.0 0.56 64.2 1124 62.6 175
DI Volume /
Brine Control #2 112.4 056 | 26 | 175 | M@
Total Brine Volume Required (ml):[ 4381 |
QC Check: 4 & Final Review: .

\ SPAWAR Systems Center Pacific Bioassay Lab, 53475 Strothe Rd, Bidg 111 Rm 116, San Diego, CA 92152

//
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C.3. COPPER EXPOSURES - ANALYTICAL CHEMISTRY REPORTS:

13 April 2016
Metal concentrations in samples from Stormwater Runoff at Naval Base San Diego
Copper Zinc Lead
Sample
ID Average S‘t:, Average Sgl, Average ES)::",
(o) gony | o0 o) | e o)
Pier 13 0853 NBSD Filt 0.23 34 0.24
Pier 13 MID 0902 NBSD Filt 51.4 600 1.48
Pier 13 END 0916 NBSD Filt 55.9 2137 0.30
Pier 10 IN 0935 NBSD Filt Duplicate 17.2 0.13 162 1.36 0.62 0.091

Pier 10 EFF 0943 NBSD Filt 15.0 145 0.48
OF73 1045 NBSD Filt 48.9 343 0.39
Pier 13 0853 NBSD Total 21.0 350 5.87
Pier 13 MID 0902 NBSD Total 83.6 944 14.0
Pier 13 END 0916 NBSD Total 75.4 2361 2.19
Pier 10 IN 0935 NBSD Total 242 220 2.54
Pier 10 EFF 0943 NBSD Total 251 230 2.80
OF73 1045 NBSD Total 56.7 384 1.72

Blanks
Limit Of Detection (3*SD) 0.0069 0.23 0.0084
Limit Of Reporting (10*SD) 0.023 0.77 0.028

Recovery SRM 1643e (%)
Average 118 116 109
Standard deviation 12 6 6
Number of SRMs 4 4 4

Spike
Recovery (%) 20 174 93
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C.4. COPPER EXPOSURES — REFERENCE TOXICANT TEST RESULTS:

Report Date: 02 Jun-16 11:36 (p 1 of 1)

CETIS Summary Report

Test Code: SSC-2016-003 | 15-8182-3876

Echinoid Embryo-Larval Development Test SPAWAR Systems Center
Batch ID: 20-3527-1111 Test Type: Development-Survival Analyst: Marienne A Colvin

Start Date: 08 Mar-16 10:00 Protocol: EPA/600/R-95/136 (1995) Diluent: Laboratory Seawater

Ending Date: 12 Mar-16 10:30 Species:  Strongylocentrotus purpuratus Brine: Not Applicable

Duration: 4d 1h Source: Field Collected Age:

Sample |D: 01-5795-2142 Code: 96A288E Client: SPAWAR

Sample Date: 08 Mar-16 Material: Copper sulfate Project: Pulsed Exposure

Receive Date: Source: Reference Toxicant

Sample Age: 10h Station: Reference Toxicant

Comparison Summary

AnalysisID  Endpoint NOEL LOEL TOEL PMSD TU Method

01-0920-6898 Proportion Normal 8.4 12 10.04 3.27% Dunnett Multiple Comparison Test

Point Estimate Summary

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

02-4063-3610 Proportion Normal EC50 17.97 17.1 18.85 Linear Regression (MLE)

Proportion Normal Summary

C-ug/L Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev  CV% % Effect
0 Lab Control 5 0.98 0.9438 1 0.93 1 0.01304 0.02815 2.98% 0.0%
5.8 5 0.992 0.9816 1 0.88 1 0.003742 0.008367 0.84% -1.22%
8.4 5 0.99 0.9812 0.9988 0.98 1 0.003162 0.007071 0.71% -1.02%
12 5 0.89 0.8366 0.9434 0.83 0.94 0.01924  0.04301 4.83% 9.18%
17.2 5 0.466 0.3356 0.5964 0.33 0.57 0.04697 0.105 22.54%  52.45%
24 5 027 0.1965 0.3435 0.18 0.34 0.02646 0.05916 21.91%  72.45%
35 5 0 0 0 0 0 (4] (4] 100.0%
Proportion Normal Detail

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

0 Lab Control 0.93 0.99 0.98 1 1

5.8 0.99 0.99 1 0.98 1

8.4 0.99 0.99 0.98 1 0.99

12 0.83 0.89 0.94 0.87 0.92

17.2 0.33 0.56 0.48 0.39 0.57

24 0.26 0.27 0.18 0.34 0.3

35 0 0 0 0 0

Proportion Normal Binomials

C-g/L Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5

0 Lab Control 93/100 99/100 987100 100/100  100/100

5.8 99/100 99/100 100100  98/100 100/100

8.4 99/100 99/100 987100 100/100  99/100

12 83100 88/100 941100 87100 92100

17.2 33100 56/100 481100 38100 57100

24 26/100 271100 181100 34100 30100

35 0/100 0/100 0/100 0100 0/100
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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CETIS Analytical Report

Report Date:
Test Code:

02 Jun-16 11:36 (p 1 of 2)
SSC-2016-003 | 15-8182-3876

Echinoid Embryo-Larval Development Test

SPAWAR Systems Center

Analysis ID:  01-0920-6898 Endpoint: Proportion Normal CETIS Version: CETISv1.8.7
Analyzed: 06 May-16 10:30 Analysis: Parametric-Control vs Treatments Official Results: Yes
Batch ID: 20-3527-1111 Test Type: Development-Survival Analyst: Marienne A Colvin
Start Date: 08 Mar-16 10:00 Protocol: EPA/600/R-95/136 (1995) Diluent: Laboratory Seawater
Ending Date: 12 Mar-16 10:30 Species:  Strongylocentrotus purpuratus Brine: Not Applicable
Duration: 4d 1h Source: Field Collected Age:
Sample |1D: 01-5795-2142 Code: 96A288E Client: SPAWAR
Sample Date: 08 Mar-16 Material: Copper sulfate Project: Pulsed Exposure
Receive Date: Source: Reference Toxicant
Sample Age: 10h Station: Reference Toxicant
Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA C>T NA NA 3.27% 8.4 12 10.04
Dunnett Multiple Comparison Test
Control vs C-ugiL Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)
Lab Control 58 -0.7313  2.362 0.108 8 0.9658 CDF Non-Significant Effect
8.4 -0.51256 2.362 0.108 & 05418 CDF Non-Significant Effect
12* 4.609 2.362 0.108 & 0.0003 CDF Significant Effect
17.2* 15.23 2.362 0.108 & <0.0001 CDF Significant Effect
24* 18.73 2.362 0.108 8 <0.0001 CDF Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision{o:5%)
Between 4.187028 0.8374056 5 159.4 <0.0001  Significant Effect
Error 0.1260463 0.005251929 24
Total 4.313074 29
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision(a:1%)
Variances Bartlett Equality of Variance 6.703 15.09 0.2437 Equal Variances
Distribution Shapire-Wilk W Normality 0.9586 0.9031 0.2847 Normal Distribution
Proportion Normal Summary
C-ug/L Control Type Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
0 Lab Control 5 0.98 0.9438 1 0.99 0.93 1 0.01304 2.98% 0.0%
5.8 5 0.992 0.9816 1 0.99 0.98 1 0.003742 0.84% -1.22%
8.4 5 0.99 0.9812 0.9988 0.89 0.98 1 0.003163 0.71% -1.02%
12 5 0.89 0.8366 0.9434 0.89 0.83 0.94 0.01924  4.83% 9.18%
17.2 5 0.466 0.3356 0.5064 0.48 0.33 0.57 004697 22.54% 52.45%
24 5 027 0.1965 0.3435 0.27 0.18 0.34 002646 21.91% 72.45%
35 5 0 0 0 0 0 o] o] 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 1.449 1.337 1.561 1.471 1.303 1.521 0.0403 6.22% 0.0%
5.8 5 1.482 1.434 1.531 1.471 1.429 1.521 0.01744  2.63% -2.31%
8.4 5 1.472 1.432 1.513 1.471 1.429 1.521 0.01456  2.21% -1.62%
12 5 1.238 1.151 1.324 1.233 1.146 1.323 0.03101  5.6% 14.58%
17.2 5 0.7506 0.6185 0.8827 0.7654 0.6119 0.8556 0.04758 14.18% 48.19%
24 5 0.5444 0.4594 0.6293 0.5464 0.4381 0.6225 0.0306 12.57% 62.43%
35 5 0.05002 0.05001 0.05003 0.05002 0.05002 0.05002 0 0.0% 96.55%
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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02 Jun-16 11:36 (p 2 of 2)
SSC-2016-003 | 15-8182-3876

Report Date:
Test Code:

CETIS Analytical Report

Echinoid Embryo-Larval Development Test SPAWAR Systems Center

Analysis ID:  01-0920-6898 Endpoint: Proportion Normal CETIS Version: CETISv1.8.7
Analyzed: 06 May-16 10:30 Analysis: Parametric-Control vs Treatments Official Results: Yes
Proportion Normal Detail
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Lab Control 0.93 0.99 0.98 1 1
58 0.99 0.99 1 0.98 1
8.4 0.99 0.99 0.98 1 0.99
12 0.83 0.89 0.94 0.87 0.92
17.2 0.33 0.56 0.48 0.39 0.57
24 0.26 0.27 0.18 0.34 0.3
35 0 0 0 0 0
Angular (Corrected) Transformed Detail
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Lab Control 1.303 1.471 1.429 1.521 1.521
5.8 1.471 1.471 1.521 1.429 1.521
8.4 1.471 1.471 1.429 1.521 1.471
12 1.146 1.233 1.323 1.202 1.284
17.2 0.6119 0.8455 0.7654 0.6745 0.8556
24 0.5351 05464 0.4381 0.6225 0.5796
35 0.05002 0.05002 0.05002 0.05002 0.05002
Proportion Normal Binomials
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Lab Control 93/100 99/100 98/100 100/100  100/100
58 98/100 99/100 100100  98/100 100/100
8.4 98/100 99/100 881100 100/100  99/100
12 83/100 89/100 94/100 87M00 92100
17.2 33/100 56/100 48/100 39100 57100
24 26/100 27/100 187100 34100 30100
35 0/100 0/100 07100 0/100 0/100
Graphics
w =2 =S
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L
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Cua/L Rankits.
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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CETIS Analytical Report

Report Date:
Test Code:

02 Jun-16 11:36 (p 1 of 2)
SSC-2016-003 | 15-8182-3876

Echinoid Embryo-Larval Devel

opment Test

SPAWAR Systems Center

Analysis ID:  02-4063-3610 Endpoint: Proportion Normal CETIS Version: CETISv1.8.7
Analyzed: 06 May-16 10:31 Analysis: Linear Regression (MLE) Official Results: Yes

Batch ID: 20-3527-1111 Test Type: Development-Survival Analyst: Marienne A Colvin
Start Date: 08 Mar-16 10:00 Protocol: EPA/B600/R-95/136 (1995) Diluent: Laboratory Seawater
Ending Date: 12 Mar-16 10:30 Species:  Strongylocentrotus purpuratus Brine: Not Applicable
Duration: 4d 1h Source: Field Collected Age:

Sample |D: 01-5795-2142 Code: 96A288E Client: SPAWAR

Sample Date: 08 Mar-16 Material: Copper sulfate Project: Pulsed Exposure
Receive Date: Source: Reference Toxicant

Sample Age: 10h Station: Reference Toxicant

Linear Regression Options

Model Function Threshold Option Threshold Optimized Pooled Het Corr  Weighted

Log-Normal [NED=A+B*log(X)] Control Threshold 0.02 Yes No Yes Yes

Regression Summary

Iters LL AlCc BIC Mu Sigma Adj R2 F Stat Critical P-Value Decision{a:5%)

11 -941.9 1890 1894 1.254 0.1414 0.9417 8.6 2714 0.0001 Significant Lack of Fit
Point Estimates

Level pg/L 95% LCL 95% UCL

EC50 1797 171 18.85

Regression Parameters

Parameter Estimate Std Error 95% LCL 95% UCL t Stat P-Value Decision(a:5%)

Threshold 001118 0.006087 -0.00122 0.02358 1.836 0.0756 Non-Significant Parameter

Slope 7.072 0.5186 6.016 8.129 13.64 <0.0001 Significant Parameter

Intercept -8.872 0.6593 -10.22 -7.529 -13.46 <0.0001 Significant Parameter

ANOVA Table

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

Model 2120.601 2120.601 1 550.8 <0.0001  Significant

Lack of Fit 67.92355 16.98089 4 8.6 0.0001 Significant

Pure Error 55.28708 1.874538 28

Residual 123.2106 3.850332 32

Residual Analysis

Attribute Method Test Stat Critical P-Value Decision(a:5%)

Goodness-of-Fit Pearson Chi-Sq GOF 123.2 46.19 <0.0001 Significant Heterogenity

Likelihood Ratio GOF 119.2 46.19 <0.0001 Significant Heterogenity
Variances Mod Levene Equality of Variance 2.428 2.573 0.0610 Equal Variances
Distribution Shapiro-Wilk W Normality 0.948 0.9384 0.0984 Normal Distribution
Anderson-Darling A2 Normality 0.7267 2.492 0.0579 Normal Distribution

Proportion Normal 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 5 098 0.93 1 0.01304 0.02915 2.98% 0.0% 490 500
5.8 5 0.992 0.98 1 0.003742 0.008367 0.84% -1.22% 496 500
8.4 5 0.99 0.98 1 0.003163 0.007072 0.71% -1.02% 495 500
12 5 0.89 0.83 0.94 0.01924 0.04301 4.83% 9.18% 445 500
17.2 5 0.466 0.33 0.57 0.04697 0.105 2254%  52.45% 233 500
24 5 027 0.18 0.34 0.02646 0.05916 21.91% 72.45% 135 500
35 5 0 0 0 0 0 1000% 0O 500
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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CETIS Analytical Report Report Date: 02 Jun-1611:36 (p 2 of 2)

Test Code: $S5C-2016-003 | 15-8182-3876
Echinoid Embryo-Larval Development Test SPAWAR Systems Center
Analysis ID:  02-4063-3610 Endpoint: Proportion Normal CETIS Version: CETISv1.8.7
Analyzed: 06 May-16 10:31 Analysis: Linear Regression (MLE) Official Results: Yes
Proportion Normal Detail
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Lab Control 0.93 0.99 0.98 1 1
5.8 0.99 0.99 1 0.88 1
8.4 0.99 0.99 0.98 1 0.99
12 0.83 0.89 0.94 0.87 0.92
17.2 0.33 0.56 0.48 0.39 0.57
24 0.26 027 0.18 0.34 0.3
35 0 0 0 0 0
Proportion Normal Binomials
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5
0 Lab Control 93100 98/100 98/100 100/100  100/100
5.8 99/100 98/100 100100  98/100 100/100
8.4 99/100 99/100 98/100 100/100  98/100
12 83/100 89/100 941100 87M00 92100
17.2 33/100 56/100 48/100 39M00 57M00
24 26/100 271100 181100 34100 30100
35 0/100 0/100 0/100 0/100 0/100
Graphics Log-Normal [NED=A+B*og(X)]
o B .
3 .
am | 2 Je
E L]
£ 08

Proportion Normal
Weighted Residual

B Ce°

Weighted Residual
'\
®
L]
L
Weighted Residual

Cug/L Proportion Nowmal

000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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Embryo Larval Bioassay

Project: i o610y

o bars - D

ahasd

96-Hour Development

Test Species: S. purpuratus

Sample ID: (S0, Q&\“Jﬁﬁ “deni Toss StartDate: 2% (2010
Test No.: - EndDate: 2\ 12|7sile 470
Random # Number Counted Number Normal Technician Initials
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SPAWAR Pulsed Exposure Definitive Study
Echinoderm Development Tests
Test Initiation Date: 3/8/2016
Copper Reference Toxicant

Copper Concentration (ng/l} Rand#

35
34
L.ab Controt 14

58 10

84 27

17.2 26

24 9

35 24

QC Check: Q !2 Q

SPAWAR Systems Center Pacific Bioassay Lab, 53475 Strothe Rd, Bldg 111 Rm 116, San Diego, CA 92152
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CETIS Summary Report Report Date: 03 Jun-16 08:35 (p 1 of 1)

Test Code: SSC-2016-004 | 04-4234-0175

Americamysis 96-h Acute Survival Test SPAWAR Systems Center
Batch ID: 13-4930-5900 Test Type: Survival (96h) Analyst: Marienne A Colvin

Start Date: 08 Mar-16 10:00 Protocol: EPA/821/R-02-014 (2002) Diluent: Laboratory Seawater

Ending Date: 12 Mar-16 10:30 Species:  Americamysis bahia Brine: Not Applicable

Duration: 4d 1h Source: Aquatic Research Organisms, NH Age: 6

Sample 1D: 01-5795-2142 Code: 96A288E Client: SPAWAR

Sample Date: 08 Mar-16 Material: Copper sulfate Project: Pulsed Exposure

Receive Date: Source: Reference Toxicant

Sample Age: 10h Station: Reference Toxicant

Comparison Summary

AnalysisID  Endpoint NOEL LOEL TOEL PMSD TU Method

03-9723-9025 96h Survival Rate 100 200 141.4 20.2% Dunnett Multiple Comparisen Test

Point Estimate Summary

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

10-6425-4746 96h Survival Rate LC50 2531 195.4 313.2 Linear Regression (MLE)

96h Survival Rate Summary

C-ug/L Control Type Count Mean 95% LCL 95% UCL Min Max Std Err Std Dev  CV% % Effect
0 Lab Control 4 1 1 1 1 1 0 0 0.0% 0.0%
50 4 0.95 0.7909 1 0.8 1 0.05 0.1 10.53%  5.0%
100 4 0.95 0.7909 1 0.8 1 0.05 0.1 10.53%  5.0%
200 4 0.65 0.3453 0.9547 0.4 0.8 0.09574  0.1915 29.46%  35.0%
400 4 0.2 0 0.4598 0 0.4 0.08165 0.1633 81.65%  80.0%
800 4 0 0 0 0 0 0 0 100.0%
96h Survival Rate Detail

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4

0 Lab Control 1 1 1 1

50 0.8 1 1 1

100 1 08 1 1

200 0.8 06 0.8 0.4

400 0.4 02 0.2 0

800 0 0 0 0

96h Survival Rate Binomials

C-g/L Control Type Rep 1 Rep 2 Rep 3 Rep 4

0 Lab Control 5/5 5/5 5/5 5/5

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

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

200 4/5 3/5 4/5 2/5

400 2/5 15 1/5 0/5

800 0/5 0/5 0/5 0/5
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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CETIS Analytical Report

Report Date:
Test Code:

03 Jun-16 08:35 (p 1 of 2)
SSC-2016-004 | 04-4234-0175

Americamysis 96-h Acute Survival Test

SPAWAR Systems Center

Analysis ID:  03-9723-9025 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 03 Jun-16 8:33 Analysis: Parametric-Control vs Treatments Official Results: Yes
Batch ID: 13-4930-5900 Test Type: Survival (96h) Analyst: Marienne A Colvin
Start Date: 08 Mar-16 10:00 Protocol: EPA/821/R-02-014 (2002) Diluent: Laboratory Seawater
Ending Date: 12 Mar-16 10:30 Species: Americamysis bahia Brine: Not Applicable
Duration: 4d 1h Source: Aquatic Research Organisms, NH Age: 6
Sample |1D: 01-5795-2142 Code: 96A288E Client: SPAWAR
Sample Date: 08 Mar-16 Material: Copper sulfate Project: Pulsed Exposure
Receive Date: Source: Reference Toxicant
Sample Age: 10h Station: Reference Toxicant
Data Transform Zeta Alt Hyp Trials Seed PMSD NOEL LOEL TOEL TU
Angular (Corrected) NA C>T NA NA 20.2% 100 200 141.4
Dunnett Multiple Comparison Test
Control vs C-ugiL Test Stat Critical MSD DF P-Value P-Type Decision(a:5%)
Lab Control 50 0.5816 2.356 0.241 6 05682 CDF Non-Significant Effect
100 0.5816 2.356 0241 6 05682 CDF Non-Significant Effect
200* 3.898 2.356 0.241 6 0.0025 CDF Significant Effect
400* 8.654 2.356 0.241 6 <0.0001 CDF Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision{a:5%)
Between 2.227548 0.556887 4 26.57 <0.0001  Significant Effect
Error 0.3143655 0.0209577 15
Total 2.541914 19
Distributional Tests
Attribute Test Test Stat Critical P-Value Decision{a:1%)
Variances Mod Levene Equality of Variance 1.335 4.893 0.3024 Equal Variances
Variances Levene Equality of Variance 2.248 4.893 0.1125 Equal Variances
Distribution Shapire-Wilk W Normality 0.9099 0.866 0.0635 Normal Distribution
96h Survival Rate Summary
C-ug/L Control Type Count Mean 95% LCL 95% UCL Median Min Max Std Err CV% %Effect
0 Lab Control 4 1 1 1 1 1 1 (4] 0.0% 0.0%
50 4 0.95 0.7909 1 1 0.8 1 0.05 10.53% 5.0%
100 4 0.95 0.7908 1 1 0.8 1 0.05 10.53% 5.0%
200 4 0.65 0.3453 0.9547 0.7 0.4 0.8 0.09574 29.46% 35.0%
400 4 02 0 0.4598 0.2 0 0.4 008165 81.65% 80.0%
800 4 0 0 0 0 0 (4] (4] 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 4 1.345 1.345 1.346 1.345 1.345 1.345 o] 0.0% 0.0%
50 4 1.286 1.096 1.475 1.345 1.107 1.345 0.05953 9.26% 4.43%
100 4 1.286 1.096 1.475 1.345 1.107 1.345 0.05953 9.26% 4.43%
200 4 0.9463 0.623 1.27 0.89966 0.6847 1.107 0.1016 21.47% 29.66%
400 4 0.4594 0.161 0.7578 0.4636 0.2255 0.6847 0.09377 40.82% 65.85%
800 4 0.2255 0.2255 0.2256 0.2255 0.2255 0.2255 o] 0.0% 83.24%
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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CETIS Analytical Report

Report Date:
Test Code:

03 Jun-16 08:35 (p 2 of 2)
SSC-2016-004 | 04-4234-0175

Americamysis 96-h Acute Survival Test

SPAWAR Systems Center

Analysis ID:  03-9723-9025 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 03 Jun-16 8:33 Analysis: Parametric-Control vs Treatments Official Results: Yes
96h Survival Rate Detail
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Lab Control 1 1 1 1
50 0.8 1 1 1
100 1 08 1 1
200 0.8 06 0.8 04
400 0.4 02 0.2 0
800 0 0 0 0
Angular (Corrected) Transformed Detail
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Lab Control 1.345 1.345 1.345 1.345
50 1.107 1.345 1.345 1.345
100 1.345 1.107 1.345 1.345
200 1.107 0.8861 1.107 0.6847
400 0.6847 0.4636 0.4636 0.2255
800 0.2255 0.2255 0.2255 0.2255
96h Survival Rate Binomials
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Lab Control 5/5 5/5 5/5 5/5
50 4/5 5/5 5/5 5/5
100 5/5 4/5 5/5 55
200 415 3/5 4/5 2/5
400 2/5 1/5 1/5 0/5
800 0/5 0/5 0/5 0/5
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CETIS Analytical Report

03 Jun-16 08:35 (p 1 of 2)
85C-2016-004 | 04-4234-0175

Report Date:
Test Code:

Americamysis 96-h Acute Survival Test

SPAWAR Systems Center

Analysis ID:  10-6425-4746 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 03 Jun-16 8:34 Analysis: Linear Regression (MLE) Official Results: Yes

Batch ID: 13-4930-5900 Test Type: Survival (96h) Analyst: Marienne A Colvin
Start Date: 08 Mar-16 10:00 Protocol: EPA/821/R-02-014 (2002) Diluent: Laboratory Seawater
Ending Date: 12 Mar-16 10:30 Species:  Americamysis bahia Brine: Not Applicable
Duration: 4d 1h Source: Aguatic Research Organisms, NH Age: 6

Sample ID: 01-5795-2142 Code: 96A288E Client: SPAWAR

Sample Date: 08 Mar-16 Material: Copper sulfate Project: Pulsed Exposure
Receive Date: Source: Reference Toxicant

Sample Age: 10h Station: Reference Toxicant

Linear Regression Options

Model Function Threshold Option Threshold Optimized Pooled Het Corr  Weighted

Log-Normal [NED=A+B*og(X)] Control Threshold 1E-07 Yes No No Yes

Regression Summary

Iters LL AlCc BIC Mu Sigma Adj R2 F Stat Critical P-Value Decision{a:5%)

18 -31.85 709 73.24 2.403 0.2133 0.7933 2.485 3.16 0.0936 Non-Significant Lack of Fit
Point Estimates

Level pgiL 95% LCL 95% UCL

LC50 2531 195.4 3132

Regression Parameters

Parameter Estimate Std Error 95% LCL 95% UCL t Stat P-Value Decision(o:5%)

Threshold 0.02421  0.02358  -0.02201 0.07042 1.027 0.3163 Non-Significant Parameter

Slope 4687 1.014 27 6.675 4.622 0.0001 Significant Parameter

Intercept -11.27 2.476 -16.12 -6.412 -4.549 0.0002 Significant Parameter

ANOVA Table

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

Model 68.27331 68.27331 1 90.25 <0.0001  Significant

Lack of Fit 4.653317 1.551106 3 2.485 0.0936 Non-Significant

Pure Error 11.23337 0.624076 18

Residual 15.88669 0.756509 21

Residual Analysis

Attribute Method Test Stat Critical P-Value Decision(a:5%)

Goodness-of-Fit Pearson Chi-Sq GOF 15.89 3267 0.7760 Non-Significant Heterogenity

Likelihood Ratio GOF 13.49 3267 0.8905 Non-Significant Heterogenity
Variahces Mod Levene Equality of Variance 0.719 2.773 0.6176 Equal Variances
Distribution Shapiro-Wilk W Normality 0.8455 0.9169 0.0018 Non-normal Distribution
Anderson-Darling A2 Normality 1.744 2.492 <0.0001 Non-normal Distribution

96h Survival 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 4 1 1 1 0 0 0.0% 0.0% 20 20
50 4 0.95 0.8 1 0.05 0.1 10.53%  5.0% 19 20
100 4 0.95 0.8 1 0.056 0.1 10.53%  5.0% 19 20
200 4 0.65 0.4 0.8 0.08574 0.1815 29.46%  35.0% 13 20
400 4 02 0 0.4 0.08165 0.1633 81.65% 80.0% 4 20
800 4 0 0 0 0 0 100.0% O 20
000-010-187-1 CETIS™ v1.8.7.16 Analyst: QA:
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CETIS Analytical Report Report Date: 03 Jun-16 08:35(p 2 of 2)

Test Code: SSC-2016-004 | 04-4234-0175
Americamysis 96-h Acute Survival Test SPAWAR Systems Center
Analysis ID:  10-6425-4746 Endpoint: 96h Survival Rate CETIS Version: CETISv1.8.7
Analyzed: 03 Jun-16 8:34 Analysis: Linear Regression (MLE) Official Results: Yes

96h Survival Rate Detail
C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4

0 Lab Control 1 1 1 1
50 0.8 1 1 1
100 1 0.8 1 1
200 0.8 086 0.8 04
400 0.4 02 0.2 0
800 0 0 0 0

96h Survival Rate Binomials

C-ug/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Lab Control 5/5 5/5 5/5 5/5
50 4/5 5/5 5/5 5/5
100 5/5 475 5/5 5/5
200 4/5 3/5 4/5 25
400 215 1/5 1/5 055
800 0/5 0/5 0/5 05
Graphics Log-Normal [NED=A+B*log(X)]
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Marine Acute Bioassay
Static-Renewal Conditions

Water Quality Measurements
& Test Organism Survival

Project: NBSD Storm water Pulsed Exposure Test Species: A. bahia Tech Initials
Sample ID: Reference Toxicant CuS0, Start DatefTime: 3/8/2016 0ol 9 24|48 |72¢ 96
Test No.: Y End Date/Time: 3/12/2016 3o Counts:jivH [Mlfd e e
Readings: Mt P L Y
Dilutions made by:| & | 5 [isnt :
Concentration Nuomberlof Live Salinity Tempoerature Dissolved Oxygen pH
CuSO; fuail) Rep rganisms ‘ (Ppt). ‘ {°C) (mgiL} | (units)
. agl72i96] o adlas i s ee 2091 0.1 25 sl 7o 95| B fod]as] 72| o6
LabControl | A 157|5 (57 |5 |5 0 7%% x4 7 gy [ |1 29 ol 1w has 2o
Ble !5 |5 5|5 | ' e ool ]
Clg |15 |s|s |
Dlg iS5 5|5 | 4 : 1
50 Alg [§1914 |4 SlzoA it d [17]75 76017 17 8.
s [ s |s S 1 [
Cle |5l |s s
D |l 5 |55 |s : :
100 Al 55 s s 20 W30 10| .4 190 s st 110t 8 J 8 |7 4l
B |« 3 ‘{ % </ ;\,f‘ o ) = : . i
cis |Si9|s|s g
pisisIsisist o | 1|
200 A S [ A4y 1o o bello vl odamn]in:
Bls s[4 s | [ Pl ]
Cls|sdly | ¢ ‘
pls |V4qj2la | e
400 Als 14 14|32 |300luAlessen| PsliadipBeqaa |47 [1 73450 |7 o [g oyt o2
blsld (4|2 |o] i
800 Als1813 |z 0 0% | 304]19,
B 15 |55 1% o]
¢l 413t o
pis|32lofa |
A
B
c
D

Initial Counts QC'd

by: &3&:‘

Animal Source/Date Received: ARO 3/5/2016 Age at [nitiation: 6 days Feeding Times
0 24 48 72 | 96
Comments: i = initial reading In fresh test sclution, { = final reading in test chamber prior to renewal AM: mw) JEerdd e o2
Crganisms fed prior to initiation, circle one@ /' n) P Vi | /e |12 A |
Tests aerated? Circle one (y m if yes, sample ID(s): Duration;
QC Check: e o el - Final Review: A3 0 o \;\\Lf}

SPAWAR Systenis Center Pacific Bioassay Lab, 53475 Strothe Rd, Bidg 111 Rm 116, San Diego, CA 92152
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C.5. COPPER EXPOSURES - SAMPLE INFORMATION AND CHAIN OF

CUSTODY:

SHIRWIIEG.)

DOTTIVARIAY ANV NOLLDTTTOD ATdIAVS

RS [ Zhy )= yerta tr = e/ VY3 Zhy wsgQ| 37/L/2] DT TG, ol o] T reg 7«%3&4
v N oG PRC [ZR2 [ERA aiiaa= SET T3 JE 20 Floo| 57 7L7% =% NS g Tog| ST (SR T
{\W [=3¥e) 2 =3 ZL 3| TR cel/| FL/E 27k SE£L O U\\A\m ww WL @l »ong| Forer o mog (osey )
e ™5 2 5/ =3 PN T T ZET7 | 27T 257 204 T77Z (K2 ATy &l 3]s PERETTTERE T
L (] 2 s 2= L2 Z P G EVLA S hy CHES| I/ /Z Q~m o= o) XUy e U BT =T
Y o 25/ oK [AYAD N Bl S EvS 27 < 2y SECT | /= X TS .M%ud;tuxa*@ muwh.ﬁnu_

C-68



o»r_mnEouwg

(Auedurop)|
CEL (amg)
(1) (WM paIlLg) TR OERY ST ey psung)
, z .W.\\ (B}
() (Bameusis) &. 2 m&m:ﬂcm_wv
(AHOLVNOEYT) AT QIATIDTY (¥ATINOD) AS AIATIOTY SLNIWWOD/SNOLLIMYLSNI TYIDIdS
BIA
i {Auedwan}| (Avedwon)] . ] ﬁwnﬁ_ﬁm
@) ZuoRipuo) Hr =LY
{=ea) (BUIBN PEjLL) > M.wmz PR poog v@ sioujRIUy
SN L - panieosy 30 "ON [230L
Z * .
(ouiLy (3meusis)| {ainieubis) \&Q z V\W\.
(IATYNO0D) A8 GAMSINDNTIIY (INF110) A€ GIHSINDNITZN 1dT303Y 314NYS
-, . . P = 5,
2 o1 1'8] 16 U1 ity rmmwg| €630 ALy ¥Eeg BT
. + N il LAC: T N [ gl =T
zy, ig 08 0y J rauoyaprg| TS FILO| Ny QNS LS SR
: ol 1. T T L7 RIS
1y 2eoig| Co / PENAA T ervs Sgao | 3 L Py o TT=oy
; g G . 7 . 7 ) 7]
74 L9581 vg i P LN zolol ST T 2d]
27 D ARES ) \sitw@ PR TR ThaD | SR T 355 o) 77
y " I 25 | ATy Sk LT rny, &L A0
7y (g 0g / et Lrry
SYINIVLNOD FdAl
~| o WJ SINIWIWOD 100N WINIVINGD XTd1vid JNILL a1va aI T1dNYS
b= ~ -~
@ Q £
8 i news newy
)l ~Ns auoy Xed
mm ADBIVOY Iucydg
e diz faaeas/ Ay WAje) )/ ispestioefold
w sseippy laquiny jo9foid
m Aueduwion R L T I eV N S
M 0] Modsy IueRRMIIOHUT 103(04d
St

aIFINDIY STSATYNY

:Ag uopps)ion sjdwes

30~ obeg 907 L 42%\\ 238Q

Apojsng jo 1yg

- 4 ooy weg
0005-Z5TZ6 Vo ‘0boig ues anpieny sumgs

19815 [[NH §09ES
09LEL PO SWILSAS
T31ddY ANV STONIFIIS TVINIWNOHIANT

C-69



APPENDIX D
GLOSSARY OF QUALIFIER CODES

Glossary of Qualifier Codes:
Q1 - pHout of recommended range, refer to CAR

Q2 - Temperatures out of recommended range; corrective action taken and
recorded in Test Temperature Correction Log

Q3 - Temperatures out of recommended range; no action taken, test terminated
same day

Q4 -  Sample aerated prior to initiation or renewal

QS5 -  Salinity out of recommended range, refer to QA section of report

Q6 -  Spilled test chamber/ Lost test animal

Q7-  Instrumentation Error/Failure; refer to CAR

Q8 -  Inadequate sample volume, 50% renewal performed

Q%9 -  Inadequate sample volume, no renewal performed

Q10 - Sample out of holding time; refer to QA section of report

Q11 - Referto QA section of report for explanation

Q12 - Supplemental information is footnoted

Q213 - Test initiated with an incorrect number of test organisms

Q14 - Replicate(s) not initiated

Q15 - Survival counts not recorded due to poor visibility or heavy debris

Q16— Test aerated due to dissolved oxygen levels dropping below 4.0 mg/L
Q17 = Test initiated with aeration due to an anticipated drop in dissolved oxygen

218 = Airline obstructed or fell out of replicate and replaced, drop in dissolved oxygen
occurred

219~ Animals out of appropriate age range at test initiation
Q20 - Readings not taken, tech error
Q21 - Organisms in replicate not counted, tech error

Q22 - Dissolved oxygen above recommended range, but remained within the 100%
+10% saturation requirement
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