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West Basin Municipal Water District High-Salinity Sensitivity Study:
Short-and Long-Term Exposure Assessments

EXECUTIVE SUMMARY

Overview

The West Basin Municipal Water District (WBMWD) High Salinity Sensitivity Study (HSS
Study) comprehensively evaluated the potential short-term and long-term exposure effects
of high salinity discharges from the WBMWD ocean water desalination demonstration
facility (OWDDF) on aquatic organisms representative of communities indigenous to various
near shore environments in Southern California. Study parameters are summarized in Table
ES-1. Short-term effects were evaluated using Whole Effluent Toxicity (WET) bioassays
developed by the U.S. Environmental Protection Agency (USEPA) to quantify the
magnitude and threshold of potential biological effects of discharges (e.g. treated
wastewater). Both acute toxicity (mortality effects) and chronic toxicity (mortality + sublethal
effects) bioassays were performed by a state accredited bioassay laboratory. Long-term
effects were evaluated using mesocosm procedures performed at the OWDDF by exposing
multiple organisms for eight weeks to ambient seawater and diluted brine flows from the
OWDDF in large aquaria constructed to simulate the OWDDF discharge environment.

Short-Term WET Testing

The short-term WET component of the HSS study (Volume 1) consisted of a two-phase
screening process involving initial acute and chronic toxicity range-finding bioassays
followed by definitive bioassays (i.e. a narrower salinity dilution series). The objective of the
WET component of the study was to determine which species and early life-stages among
those available under USEPA protocols were the most sensitive to hypersaline conditions,
and what salinity levels will elicit adverse effects to those organisms. One objective of the
WET testing is to provide toxicity data for the most sensitive species expected to reside in
the OWDDF discharge environment. Modeling this data in conjunction with other factors
such as water depth and ocean mixing conditions will determine the appropriate salinity
thresholds for acute and chronic exposures to OWDDF brine discharges.

WET Phase 1 (i.e. range-finding) chronic toxicity testing using OWDDF brine discharge
samples involved a single test episode and was conducted with the following USEPA
authorized test organisms: giant kelp spores (Macrocystis pyrifera), purple sea urchin
embryos (Strongylocentrotus purpuratus), red abalone embryos (Haliotis rufescens), larval
mysid shrimp (Americamysis bahia), and larval topsmelt (Atherinops affinis). Each bioassay
method evaluated sensitive life stages (e.g. growth or embryo development) over a period
of 48-hours to seven days. Since the suite of available USEPA acute toxicity test methods
(i.e. methods that measure mortality only) is significantly more limited (i.e. only available for
fish and shrimp species), Phase | acute toxicity testing was conducted with just three
species: larval mysid shrimp, larval topsmelt and juvenile sand dabs (Citharichthys
stigmaeus). The objective of Phase | testing was to determine relative species sensitivities
in order to identify a narrower brine dilution range to be used in the Phase Il definitive
bioassays.

WET Phase Il chronic toxicity testing involved two consecutive test episodes using the three
species from each trophic level (plant, invertebrate, and vertebrate) most likely to reside
within the soft bottom OWDDF discharge environment: giant kelp (kelp spores), mysid
shrimp (larvae) and topsmelt (larvae). A purple urchin bioassay was included in Phase Il as
urchins were more sensitive in Phase | than abalone, the other hard-bottom habitat species,
and because a substantial amount of urchin data has been generated with other high
Weston Solutions, Inc. ES-1
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Table ES-1. Study Summary

Short-Term WET Testing

Chronic Toxicity Acute Toxicity
Overview Effects on mortality and sub-lethal metrics (e.g. Evaluation of mortality after acute exposure
embryo development, growth) (typically 96-hours)
o Lab-based biological effects Range-Finder
testing (bioassays) e Bioassays e Bioassays
e EPA approved species for o 7-day mysid shrimp survival & growth 0 96-hour mysid shrimp survival
monitoring effluents 0 96-hr kelp germination & germ-tube growth 0 96-hour sand dab survival
¢ F,OCUS on early life-stages o 72-hr purple urchin embryo development 0 96-hour topsmelt survival
(i.e. embryo-larval)
. . . o0 48-hr red abalone embryo development e Dilutions: 33,42, 51, 60 and 70 ppt
o Mix of species native to
o 7-day topsmelt larval survival & growth

both soft-bottom and hard-
bottom habitats o Dilutions: 33, 42, 51, 60 and 70 ppt

Organisms exposed to Definitive Testing

multiple brine dilutions

e Bioassays e Bioassays
e One range-finder testing . . . . . .
episode and two definitive o 7-day mysid shrimp survival & growth 0 96-hour mysid shrimp survival
episodes 0 72-hr purple urchin embryo development 0 96-hour topsmelt survival
e Most sensitive species used 0 7-day topsmelt larval survival & growth o Dilutions
for definitive episodes e Dilutions 0 Episode 1: 36.5, 39, 41, 45 & 50 ppt
* Statistical analyses 0 Purple urchin: 35, 37, 39, 41, 43 ppt 0 Episode 2: 36.5, 39, 41, 45 & 60 ppt
performed to identify ‘no o Episode 1 Fish: 36.5. 39, 41 45. 50 ppt
observed effect levels’ pisode L Fish: 36.5, 33,24, 45, 5U pp
0 Episode 1 Fish: 36.5, 39, 41, 45, 60 ppt
Long-Term Mesocosm Testing
Overview Species Exposure Levels Parameters Evaluated
e Testing performed on-site e Sand dabs o Trial 1 e Mortality
e Expanded variety _of _ o White sea bass o Ambient e Behavior
South-ern Callforn-la SPECIES | o Rockfish (multiple species) o Low salinity: 37 ppt e Juvenile fish growth after high
e Juvenile & adult life stages e Shiner perch o Mid salinity: 42.5 ppt salinity exposures
e 1ambient and 1 elevated e 3-spined sticklebacks o High salinity: 47 ppt o Sand dabs and/or
salinity test chambers .
e Tube snouts e Trial 2 o White sea bass
e Organisms exposed to both . . )
salinities under flow e Olive snails o Ambient o Shellfish embryo development
through conditions e Purple urchins o Low salinity: 37 ppt after mid and high salinity
exposures
e Three 8-week trials o Red abalone o Mid salinity: 42.5 ppt
b sal 0 Blue mussels or
i i o0 High salinity: 44.5 ppt
e Each tr|.a| com.pnsed of?f e Blue mussels g y pp o Purple urchins
successively higher salinity e Bat stars e Trial 3 ) o )
exposure periods in ) e Purple urchin fertilization after mid
‘elevated salinity’ chamber * Sand crabs 0 Ambient salinity exposure (Trial 3 only)
o0 Low salinity: 37 ppt
e Mortality, behavior and * Slender crabs ) o B PP
post-exposure, sub-lethal e Kelp crabs o Mid salinity: 41 ppt
parameters evaluated o High salinity: 44.5 ppt

ppt: Parts salt per thousand parts water

Weston Solutions, Inc. ES-2
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salinity studies. The Phase Il acute toxicity was performed with the two most sensitive
species from Phase I: larval mysid shrimp and larval topsmelt.

Results of Phase Il chronic toxicity testing performed under the short-term WET component
of the HSS Study showed that the most sensitive organism among the three test species
most representative of the organisms indigenous to the OWDDF discharge environment
was the mysid shrimp. The highest salinity level that resulted in no statistically significant
effects to this species was 41 parts salt per thousand parts water (ppt). As expected, purple
urchins, the more sensitive hard-bottom habitat species, were somewhat more susceptible
to the chronic toxicity effects of high salinity than the mysid shrimp. The average Phase Il
no effects concentration calculated for the purple urchin was 36 ppt. The chronic toxicity
results for the most sensitive hard-bottom and soft-bottom species are presented in Figure
ES-1.

Results of the Phase Il acute toxicity testing showed that the most sensitive organism tested
was also the mysid shrimp. The highest salinity level that resulted in no statistically
significant acute toxicity (i.e. mortality after acute exposure) to this species was 45 ppt.

100
=f@—Mysid Shrimp Biomass
90 .
; =#—Purple Urchin Embryo Development
=70
2
&
o060 7 0=
("o
2 Lowest mean Lowest mean inhibition rate
Sy inhibition rate not not statistically different from

Ul
o
|
|

statistically control = 41 ppt
different from
control = 36 ppt

linhibition Rate
) w S
o o o
|

. N\

25 30 35 40 45 50 55 60 65 70
Salinity (PPT)

Figure ES-1. Chronic Toxicity Effects of High Salinity on Mysids and Urchins (Phase Il Averages)
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Long-Term Mesocosm Testing

The objectives for the long-term mesocosm component of the HSS Study were to
corroborate the results of the WET component of the study and further inform the overall
assessment of potential impacts of the OWDDF brine discharge. The mesocosm
component of the study was performed at the OWDDF in Redondo Beach, CA. A
mesocosm (i.e. mid-scale habitat simulation) was created with a split-chamber flow-through
aguarium of sufficient capacity (300 gallons) to house an assembly of juvenile and adult
aguatic organisms representative of the biological community of southern California.
Several invertebrate and vertebrate species were acquired from organism providers
permitted by the California Department of Fish and Game. Equal numbers of each organism
were placed on both sides of the aquarium, and exposed to filtered ambient seawater on
one side and high salinity flows on the other. Three 8-week exposure trials were performed.
After every two weeks, the salinity level in the high-salinity chamber was reduced to
ambient for up to one week and then raised to a higher salinity level. This approach resulted
in three different salinity level exposure periods within each trial: low salinity (37 ppt), mid-
level salinity (41 or 42.5 ppt), and high salinity (44.5 or 47.5 ppt).

Organisms used in the mesocosm component of the HSS Study in both the ambient and
high salinity test chambers were monitored daily throughout each exposure trial for
mortalities and variations in behavior. In addition, sub-lethal impacts to select biological
endpoints were also assessed at the end of the mid and high salinity exposure periods for
each trial. The first post-exposure endpoint measured was mussel (Trial 1) or urchin (Trials
2 and 3) embryo development. Half of the adult invertebrate mussels or urchins were
removed after the mid salinity exposure period and used to perform the U.S. EPA chronic
toxicity bioassay that assesses embryo fertilization and/or development (fertilization was
only measured after the mid-salinity exposure of trial 3). Gametes and/or embryos
harvested from adults exposed to both ambient and elevated salinities were placed in test
vials containing either ambient seawater or water with an elevated salinity matching that in
which the adult organisms had been exposed, and then assessed for fertilization rate and/or
embryo development success. This procedure was then repeated after the high salinity
exposure period for all three trials. The other sublethal endpoints assessed were weight and
length achieved by one or two species of juvenile fish (white sea bass and speckled
sanddabs).

Results of the long-term exposure trials (Table ES-2) show that none of the vertebrate and
invertebrate organisms exposed to the low and mid salinity levels in the elevated salinity
chamber exhibited any behavior patterns or mortality rates different from the ambient
seawater organisms. The urchins and abalone began showing signs of stress when
exposed to the trial 1 high salinity level of 47.5. Most of these urchins and abalone
ultimately perished. However, no other species showed any sign of stress throughout the
entire 2-week high-salinity exposure period. With the high-salinity level lowered by three ppt
in trials 2 and 3, the abalone were not visibly affected, and only three of the 15 urchins
suffered mortality. None of the urchins were affected in trial 3.

Weston Solutions, Inc. ES-4
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Table ES-2. Long-Term Mesocosm Results Summary

Post-Exposure Parameters

Salinity .
Exposure Wil : Mortality
(salinity) . e . Urchin/Mussel .
Level Urchin Fertilization AT AR Fish Growth
Not Measured Not Measured Not Measured No significant
ety o
(37 ppt)
Not Measured Not Measured Not Measured No significant
Low Trial 2 glj;retigsapngng .
(37 ppt)
Not Measured Not Measured Not Measured No significant
Trial 1 Ciferent species
(37 ppt)
No significant Significant inhibition in | Not Measured No significant
Trial 3 inhibition for urchin urchin embryos mortality among 10
(41 ppt) gametes exposed to exposed to 41 ppt different species
PP 41 ppt solution or solution but not
ambient solutions ambient solution
Not Measured Significant inhibition in | Not Measured No significant
. urchin embryos mortality among 12
. Trial 2 . . .
Mid (42.5 ppt) exposed to ambient different species
=2 PP and 42.5 ppt solutions
Not Measured Not Measured Not Measured No significant
i
(42.5 ppt) P
Not Measured Significant inhibition in | No significant effect No significant
Trial 3 urchin embryos on length or weight mortality among 10
(44.5 ppt) exposed to ambient measured for 1 fish different species
= PP and 44.5 ppt solutions | species: white sea
bass
Not Measured Significant inhibition in | No significant effect Slightly significant
. urchin embryos on length or weight mortality among 1 out
. Trial 2 . - . .
High (44.5 ppt) exposed to ambient measured for 2 fish of 12 different species:
> PP and 44.5 ppt solutions | species: sand dabs & 88.5% urchin survival
white sea bass
Not Measured Significant inhibition in | No significant effect Significant mortality
Trial 1 mussel embryos on length or weight among 2 out of 9
(47.5 ppt) exposed to ambient measured for 1 fish different species:

and 47.5 ppt solutions

species: sand dabs

16.7% urchin survival
57.2% abalone survival

No significant effects

Significant effects

Slightly significant effects
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Results of the mesocosm sub-lethal endpoint evaluations show that there were no
significant differences in weight gain or length between fish exposed to high salinity flows
and those exposed to ambient seawater throughout all three exposure periods for all three
trials. The post-exposure invertebrate bioassays showed that exposure of adult shellfish to
mid or high salinity levels did not result in an increased tolerance of their embryos in
elevated salinities. However, embryos from adult urchins exposed at 41 ppt did develop
normally in ambient seawater. Additionally, the urchin fertilization bioassay performed after
the trial 3 mid-salinity exposure period showed that adults first exposed to 41 ppt resulted in
normal fertilization rates for urchin gametes exposed to both ambient and 41 ppt salinities.

Summary

The results of the HSS Study are summarized in Table 3-1. In general, the mesocosm
component of the study demonstrated that most organisms that have matured past larval
stages of development, especially those indigenous to the DDF discharge environment, are
tolerant of long-term exposure to salinities at least as high as 47.5 ppt. The only exceptions
were purple urchins and red abalone.that showed tolerance of long-term exposures as high
as 42.5 ppt. The long-term mesocosm tolerances were greater than those observed with the
short-term WET component of the study. The ‘no effects levels’ established by the WET
chronic toxicity bioassays were 41 ppt for the most sensitive soft-bottom organism (mysid
shrimp), and 36 ppt for the most sensitive hard-bottom organism (purple urchin).

Long-term exposure of adult purple urchins and mussels above 41 ppt did not result in
improved embryo-development sensitivity in elevated or ambient salinities. However,
embryos developed normally in ambient seawater after the adults were exposed at the 41
ppt salinity level. Additionally, the single post-exposure gamete fertilization bioassay
performed, showed that purple urchin fertilization rates were not affected for gametes (i.e.
pre-embryo eggs and sperm) from adults exposed to ambient or mid-salinity (41 ppt) waters
when the gametes were subsequently exposed to ambient or 41 ppt salinities.

Table ES-3. High Salinity Sensitivity Study Summary

Observed Salinity Thresholds
Study Component Soft-Bottom e Other Significant Findings
Organisms Organisms
¢ No significant effect on urchin embryo
Short-Term WET 41 pot 36 oot development rate_s in ambient seawater
(chronic toxicity) pp pp when adults are first exposed to 41 ppt
salinities.

o Fertilization rate not effected at 41 ppt
regardless of whether adults are previously
exposed to this salinity.

Long-Term Mesocosm 47.5 ppt 42.5 ppt*
g PP PP e Acute toxicity threshold observed with the
WET study component = 45 ppt, which was
observed with the mysid shrimp.

* Mortality effect

Weston Solutions, Inc. ES-6




West Basin Municipal Water District High-Salinity Sensitivity Study:
Short-and Long-Term Exposure Assessments

1.0 SHORT-TERM EXPOSURE ASSESSMENT

1.1 INTRODUCTION

In order to characterize the impacts of high-salinity discharges to marine life residing in the
discharge environment of its desalination facility, the West Basin Municipal Water District
(WBMWD) initiated a two-phase Whole Effluent Toxicity (WET) screening study. Results of
the toxicity screening study are evaluated to determine which U.S. Environmental Protection
Agency (USEPA) authorized test organisms are most sensitive to hypersaline conditions
under acute and chronic exposure conditions, and what salinity levels are expected to elicit
adverse effects to these organisms. The toxicity data from the most sensitive species
expected to reside in the discharge environment will then be factored with naturally
occurring factors such as water depth and ocean mixing conditions, and used to determine
an appropriate salinity threshold for the desalination facility brine discharge.

In April 2011, Weston Solutions, Inc. (WESTON) performed Phase | chronic and acute
toxicity testing with a WBMWD brine discharge sample using a select suite of USEPA
approved test species. All toxicity testing followed USEPA approved test methods. Phase |
chronic toxicity tests included the 48-hour giant kelp, Macrocystis pyrifera, germination and
germ-tube length test (USEPA, 1995); 72-hour purple sea urchin, Strongylocentrotus
purpuratus, larval development test (USEPA, 1995); 48-hour red abalone, Haliotis
rufescens, larval development test (USEPA, 1995); 7-day opossum shrimp, Americamysis
bahia, survival, growth and fecundity test (USEPA, 2002a); and the 7-day topsmelt,
Atherinops affinis, larval survival and growth test (USEPA, 1995). Phase | acute toxicity
tests included the 96-hr speckled sand dab, Citharichthys stigmaeus, acute survival test
(USEPA, 2002); and the 96-hr topsmelt, Atherinops affinis, acute survival test (USEPA,
2002). The results of Phase | bioassay testing were evaluated to select species for Phase Il
confirmation testing.

Beginning in August 2011, WESTON performed Phase 1l testing with WBMWD effluent
using the three Phase | species representative of the three different trophic levels (plant,
invertebrate, and vertebrate) most likely to reside in the WBMWD discharge environment.
These bioassays included the 48-hour Macrocystis pyrifera test, the 7-day Americamysis
bahia test, and the 7-day Atherinops affinis test. Due to the significant amount of testing
performed by other agencies and researchers using the purple urchin, WBMWD decided to
also include the 72-hour Strongylocentrotus purpuratus test during Phase Il testing. Again,
all toxicity testing followed USEPA approved test methods. Phase Il acute toxicity testing
included bioassays performed with the two most sensitive Phase | species: the 96-hr
speckled sand dab, Citharichthys stigmaeus test; and the 96-hr topsmelt, Atherinops affinis
test. The results of all Phase | and Phase Il testing are presented and discussed herein.

To determine whether consistent patterns of chronic or acute toxicity exists among the
species selected from Phase |, Phase Il included two consecutive test episodes using the
test methods described above. If evaluation of the data generated from both phases
indicates a consistent sensitivity hierarchy among the four methods, the most sensitive will
be selected as the WBMWD chronic toxicity endpoint to be used with hydrographic
modeling measures to determine the potential for adverse impacts within the brine
discharge environment.
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Phase | toxicity testing was performed using samples collected on February 7 and February
11, 2011. Phase Il, Episode 1 was performed using samples collected on August 3 and
August 5, 2011. Phase II, Episode 2 was performed using a sample collected on
September 22, 2011. Laboratory benchsheets from the short-term exposure assessment
are provided in Appendix A.

This study was conducted by WESTON at the Bioassay Laboratory in Carlsbad, California
under the management of Dr. David Moore, Ph.D.
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1.2 METHODS
1.2.1 Test PRrROTOCOLS
The five chronic toxicity test methods are listed below:

e The 7-day A. bahia survival and growth test was performed in accordance with Short-
term Methods for Estimating the Chronic Toxicity of Effluents and Receiving Water to
Marine and Estuarine Organisms, Third Edition (USEPA, 2002a);

e The 48-hour M. pyrifera germination and germ-tube length test was performed in
accordance with Short-Term Methods for Estimating the Chronic Toxicity of Effluents
and Receiving Waters to West Coast Marine and Estuarine Organisms, First Edition
(USEPA, 1995);

e The 72-hour S. purpuratus larval development test was performed in accordance with
Short-Term Methods for Estimating the Chronic Toxicity of Effluents and Receiving
Waters to West Coast Marine and Estuarine Organisms, First Edition (USEPA, 1995);

e The 48-hour H. rufescens larval development test was performed in accordance with
Short-Term Methods for Estimating the Chronic Toxicity of Effluents and Receiving
Waters to West Coast Marine and Estuarine Organisms, First Edition (USEPA, 1995);

e The 7-day A. affinis larval survival and growth test was performed in accordance with
Short-Term Methods for Estimating the Chronic Toxicity of Effluents and Receiving
Waters to West Coast Marine and Estuarine Organisms, First Edition (USEPA, 1995).

The three 96-hour acute toxicity test methods using C. stigmaeus, A. affinis and A. bahia
were all performed in accordance with Methods for Measuring the Acute Toxicity of
Effluents and Receiving Waters to Freshwater and Marine Organisms, Fifth Edition
(USEPA, 2002).

1.2.2 TEST SOLUTION PREPARATION
1.2.2.1 Sample Receipt

Brine discharge samples were collected by WBMWD personnel and delivered on ice (0 —
6°C) under chain-of-custody to the WESTON bioassay laboratory. Standard water quality
measurements (i.e. dissolved oxygen [DO], temperature, pH, salinity, total ammonia, and
total chlorine) were taken upon sample arrival. Phase | bioassay testing was staggered with
testing initiated on February 8, February 11, March 2, and April 1, 2011. Upon receipt, all
samples used for Phase | testing met recommended initial water quality objectives for DO
and pH. Temperatures exceeded the recommended values (0 — 6°C) by 5.9 — 6.4°C. Phase
II, Episode 1 bioassays were also staggered; testing was initiated on August 4, August 10,
August 15, and August 23, 2011. Upon receipt, all samples required for Episode 1 of Phase
Il testing met recommended initial water quality objectives for DO and pH. Temperatures
slightly exceeded recommended values (0 — 6°C) by 0.1 — 7.6°C. Phase II, Episode 2
bioassays were staggered as well; testing was initiated on September 27, October 4-5, and
October 19, 2011. Upon receipt, all samples required for Episode 2 of Phase Il testing met
recommended initial water quality objectives for DO and pH. Temperatures exceeded the
recommended values by 5.1 — 8.8°C. Copies of chain-of-custody forms, organism receipt
forms, and sample receipt forms summarizing initial water quality measurements are
provided in Appendix C.
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1.2.2.2 Test Dilutions

For all toxicity testing, organisms were exposed to a series of dilutions created by blending
the stock WBMWD brine discharge solution with dilution water. The dilution water was
filtered, UV-treated seawater collected from the Scripps Institute of Oceanography. The
dilution series selected for Phase | testing was chosen to determine the range of biological
effects and, therefore, included ambient seawater and straight 70 parts per thousand (ppt)
brine discharge. The three dilutions in between were evenly spaced so that organisms were
exposed to a laboratory control treatment (Scripps seawater) and five brine effluent
dilutions: 33, 42, 51, 60, 70 ppt. During Phase Il Episode 1 testing, exposures were
modified to attain greater statistical certainty around the toxic thresholds. The more
sensitive purple urchin was exposed to lower salinity dilutions (35, 37, 39, 41 and 43 ppt)
while the other three Phase Il chronic toxicity and the two acute toxicity test organisms were
exposed to dilutions ranging somewhat higher (36.5, 39, 41, 45, 50 ppt). The test organisms
exhibited higher tolerance in Phase Il, Episode |. Thus during Phase Il, Episode 2 testing,
the highest dilution was increased to 60 ppt. All other dilutions, including all purple urchin
dilutions, remained the same.

1.2.3 SuUMMARY OF CHRONIC BI0ASSAY TEST PROCEDURES
1.2.3.1 Americamysis bahia Test

Seven-day old mysid shrimp were obtained from Aquatic BioSystems, Fort Collins, CO.
Prior to test initiation, mysids were received and acclimated to test temperature of (26 *
1°C) and dilution water salinity. The test was run with eight replicates of 400 milliliter (mL)
plastic containers containing 150 mL of test solution and five mysids per container under a
16-hour light: 8-hour dark photoperiod. Eighty percent of the test solution was replaced
each day of the test. The mysids were fed a concentrated Artemia suspension (~750
nauplii) two times daily. Daily temperature, DO, pH, and salinity were measured for final
(previous day) and initial (renewal) solutions. Mortality and behavior were recorded daily.
Upon test termination, surviving mysids in the control treatment were evaluated for
fecundity. If 250% of surviving control female mysids were found to be fecund, all replicates
were evaluated for this endpoint. Mysids were then dried at 100°C in an oven for at least 6
hours and weighed to determine average weight. Test conditions for the A. bahia survival
and growth test are summarized in Table 1-1.

Test Acceptability Criteria
The criteria used to determine test acceptability were the following:

1. Control survival to equal or exceed 80%,

2. Average control dry weight of at least 0.20 mg per mysid.

1.2.3.2 Macrocystis pyrifera Test

Kelp was obtained from Dave Gutoff of San Diego, CA. Approximately 30 blades were
rinsed in seawater and placed in 1 L of 0.2 um filtered Scripps seawater until the water
turned slightly cloudy, indicating the presence of zoospores. Spores were viewed under a
microscope to verify motility and to determine zoospore density. Plastic petri dishes (60
mL) containing a one glass microscope slide and 40 mL of test solution were randomly
placed in a temperature controlled room at 15 =+ 1°C. A quantity of 7,500 spores per mL
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was added to each test container. After 48 hours, the slides were removed and examined
by a light microscope. At the end of the test, a minimum of 100 spores per replicate were
counted and scored as germinated or not germinated to determine the percent germination.
Ten of the germinated spores were used to determine growth by measuring germination-
tube lengths. Test conditions for the M. pyrifera proportion germinated and germination tube
growth-length test are summarized in Table 1-1.

Test Acceptability Criteria

The criteria used to determine test acceptability were the following:
Mean control germination of at least 70%,
Mean germination-tube length in control of at least 10 pm,

Reference toxicant no-observed-effect concentration (NOEC) must be less than 110
Mg/L for germination and less than 35 pg/L for growth,

4. The analysis of variance (ANOVA) Mean Square Error in the reference toxicant test
must not exceed 70% for the germination endpoint and 12 um for the growth
endpoint.

1.2.3.3 Atherinops affinis Test

Test animals were supplied by Aquatic BioSystems, Fort Collins, CO. Prior to test initiation,
animals were received and acclimated to test temperature and dilution water salinity. The
test was run at 20 = 1°C with five replicates of 600 mL plastic containers containing 200 mL
of test solution. Five larvae were added to each test chamber under a 16-hour light: 8-hour
dark photoperiod. Renewals were performed daily and test organisms were fed a
concentrated Artemia suspension (~200 nauplii) twice daily. DO, temperature, salinity, and
pH were measured daily. All instruments used by WESTON were calibrated daily and
calibration curves were documented in equipment calibration logs. Upon test termination,
survival counts were performed and the ECsp for survival was calculated. Topsmelt larvae
were then dried at 100°C in an oven for a minimum of 6 hours and weighed to determine
the mean weight. Test conditions for the A. affinis survival and growth test are summarized
in Table 1-1.

Test Acceptability Criteria

The criteria used to determine test acceptability were the following:
Control survival to equal or exceed 80%,

nNoE

Mean weight per larva must exceed 0.85 mg in the reference and brine controls,

w

The LCso must be within two standard deviations of the laboratory control chart
mean,

4. Minimum significant difference (%MSD) of less than 25% relative to the control for
survival for the reference toxicant test, and less than 50% relative to the control for
growth for the reference toxicant test.
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1.2.3.4 Strongylocentrotus purpuratus Test

Adult test animals were supplied by Dave Gutoff of San Diego, CA. Sea urchins were
acclimated to dilution water salinity at a rate not exceeding 1 ppt per hour. Spawning was
attempted using urchins from salinities containing surviving adults, and echinoderm
development tests were conducted using animals from salinities with successful spawns.
Observations during acclimation and spawning were recorded. To initiate the echinoderm
development test, fertilized sea urchin eggs from salinities with successful spawns were
allowed to begin dividing. Approximately 300 larvae were targeted for addition to each test
chamber. The test was run for 96 hours in pre-cleaned 20 mL glass scintillation vials under
ambient light with a 16-hour light: 8-hour dark photoperiod. DO, salinity, and hydrogen ion
concentration (pH) were measured at test initiation and termination; temperature was
monitored daily. All instruments used by WESTON were calibrated daily and calibration
curves were documented in equipment calibration logs. At 48 hours, half the replicates
from each salinity were preserved for counts. At 96 hours, larvae in the remaining half of
the replicates from each salinity were preserved. After counts were performed, statistics
were run and the median effects concentration (ECsp) for survival and normality were
calculated. Test conditions for the S. purpuratus proportion alive and proportion normal test
are summarized in Table 1-1.

Test Acceptability Criteria
The criteria used to determine test acceptability were the following:
1. Larval normality to equal or exceed 80% in the controls,

2. Minimum significant difference (%MSD) is less than or equal to 20% relative to the
controls.

1.2.3.5 Haliotis rufescens Test

Test animals were supplied by The Cultured Abalone, Goleta, CA. Adult animals were
allowed to acclimate to test conditions for approximately 24 to 48 hours prior to test initiation
to minimize stress-related spawning difficulties. Abalone eggs were fertilized and allowed to
begin dividing, and the test was run at 15 + 1°C for 48 hours in 600 mL containers
containing 200 mL test solution in five separate replicates. Approximately 5 to 10 larvae per
mL test solution were targeted for addition to each test chamber. Testing occurred under
ambient laboratory light with a 16-hour light: 8-hour dark photoperiod. DO, salinity, and pH
were measured at test initiation and termination, and temperature was monitored
constantly. At 48 hours, larvae were preserved to be counted at a later date. After counts
were performed, statistics were run and the median effective concentration (ECso) for
normality was calculated. Test conditions for the H. rufescens development test are
summarized in Table 1-1.
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Test Acceptability Criteria
The criteria used to determine test acceptability were the following:
Mean larval normality to equal or exceed 80% in the controls,

2. Response from 56 pg/L zinc treatment must be significantly different from the control
response,

3. Minimum significant difference (%MSD) is less than or equal to 20% relative to the
control for the reference toxicant.

1.2.4 SUMMARY OF ACUTE BIOASSAY TEST PROCEDURES
1.2.4.1 A. affinis Test

Test animals were supplied by Aquatic BioSystems, Fort Collins, CO. Prior to test initiation,
animals were received and acclimated to test temperature and dilution water salinity. Five
organisms were added to each test chamber and exposed to 200 mL of test solution in five
replicates. The test was run for 96 hours at 20 + 1°C in 250 mL plastic containers under
ambient light with a 16-hour light: 8-hour dark photoperiod. Renewals were performed daily
and test organisms were fed newly hatched Artemia (~100 nauplii) once daily prior to
renewal. DO, temperature, salinity, and pH were measured daily. All instruments used by
WESTON were calibrated daily and calibration curves were documented in equipment
calibration logs. At 96 hours, mortality counts were performed and statistics were run in
which the ECs, for survival was calculated. Test conditions for the A. affinis acute survival
test are summarized in Table 1-2.

Test Acceptability Criteria
The criteria used to determine test acceptability were the following:
1. Control survival to equal or exceed 90%.

1.2.4.2 Citharichthys stigmaeus Test

Test animals were supplied by John Brezina, Dillon Beach, CA. Prior to test initiation,
mysids were received and acclimated to test temperature and dilution water salinity. Ten
organisms were added to each test chamber in four replicates. The test was run for 96
hours in 250 mL plastic containers containing 200 mL test solution under ambient light with
a 16-hour light: 8-hour dark photoperiod. Test temperature was maintained at 12 + 1°C
throughout testing. Renewals were performed daily and test organisms were fed newly
hatched Artemia (~100 nauplii) once daily prior to renewal. DO, temperature, salinity, and
pH were measured daily. All instruments used by WESTON were calibrated daily and
calibration curves were documented in equipment calibration logs. At 96 hours, mortality
counts were performed and statistics were run in which the ECs, for survival was
calculated. Test conditions for the C. stigmaeus acute survival test are summarized in
Table 1-2.

Test Acceptability Criteria
The criteria used to determine test acceptability were the following:
1. Control survival to equal or exceed 90%.
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1.2.4.3 A. bahia Test

Mysid shrimp were obtained from Aquatic BioSystems, Fort Collins, CO. Prior to test
initiation, mysids were received and acclimated to test temperature of (25 £ 1°C) and
dilution water salinity. The test was run with eight replicates of 250 mL plastic containers
containing 200 mL of test solution and five mysids per container under a 16-hour light: 8-
hour dark photoperiod. Eighty percent of the test solution was replaced each day of the
test. The mysids were fed 0.2 mL of a concentrated newly-hatched Artemia suspension
(~500 nauplii) once daily. Daily temperature, DO, pH, and salinity were measured for final
(previous day) and initial (renewal) solutions. Mortality and behavior were recorded daily.
Test conditions for the A. bahia acute survival test are summarized in Table 1-2.

Test Acceptability Criteria
The criteria used to determine test acceptability were the following:

1. Control survival to equal or exceed 90%.

1.2.5 STATISTICAL ANALYSIS

At the conclusion of all tests, test species data were evaluated statistically using ToxCalc™
to determine EC,, NOEC, and Chronic Toxicity Unit (TUc) values where appropriate.
ToxCalc™ is a comprehensive statistical application that follows standard guidelines for
acute and chronic toxicity data analysis.

Statistical effects can be measured by the EC,, the estimated concentration that causes
any effect, either lethal (LC) or sublethal (IC), on p% of the test population. The LCso or
LC,s is the point estimate of the concentration at which a lethal effect is observed in 50 or
25% of the test organisms. The ICsy or ICys values are calculated with chronic toxicity
bioassays and are point estimates of the concentration at which an inhibitory effect in a
sublethal parameter (i.e. growth, reproduction) is observed in 50 or 25% of the organisms.
In the case of high salinity testing, the concentration refers to salinity and not percent
dilution. EC,, values include 95% confidence limits where available.

The NOEC is the highest tested concentration at which mortality and other sublethal
measured effects are not significantly different from the same parameters in the control.
TUc values are defined as 100%/EC,s or 100%/NOEC, when an ECs is not calculable.
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1.3 RESULTS
1.3.1 PHASE |: SAMPLES COLLECTED FEBRUARY 7 & FEBRUARY 11, 2011

Procedure and organism data for A. bahia, M. pyrifera, S. purpuratus, H. rufescens, A.
affinis and C. stigmaeus tests performed during Episode 1 are summarized in Table 1-1 and
Table 1-2. Copies of Phase | laboratory benchsheets are provided in Appendix A.

1.3.1.1 A. bahia Chronic and Acute Bioassays
Water Quality and Test Acceptability Criteria

For the duration of testing, all water quality parameters were within acceptable limits. All test
acceptability criteria were met. Salinity study toxicity test results are presented in Table 1-3
and reference toxicant test results are presented in Table 1-4. Acute toxicity test results are
presented in Table 1-5.

Survival

The average 7-day survival rates of A. bahia in the laboratory control treatments was
97.5%. Mean survival rates in the 33, 42, 51, 60, and 70 ppt concentrations were 97.5,
87.5, 0.0, 0.0, and 0.0%, respectively. Statistically significant effects on A. bahia survival
were observed in the 51, 60, and 70 ppt dilutions. Consequently, the NOEC for survival
was 42 ppt. The LCs value was 45.3 ppt, and the survival TU¢ (100% / NOEC) was 2.38.

Biomass

The mean dry weight of the laboratory control mysids was 0.35 mg. Mean biomass values
in the 33, 42, 51, 60, and 70 ppt concentrations were 0.38, 0.34, 0.0, 0.0, and 0.0 mg,
respectively. Statistically significant effects on A. bahia growth were observed in the 51, 60,
and 70 ppt dilutions. Consequently, the biomass NOEC was 42 ppt. The IC, and ICs
values were 43.8 ppt and 46.2 ppt, respectively. The TUc (100% / ICys) for the growth
endpoint was 2.29.

Acute Survival

The average 96-hour survival rate for the laboratory control treatment was 100%. Mean
survival rates in the 33, 42, 51, 60, 70 ppt concentrations were 100, 92.5, 0.0, 0.0, and
0.0%, respectively. A statistically significant effect on survival was seen in the 51 ppt
treatment relative to the laboratory control. Consequently, the NOEC for survival was 42
ppt. The ECsy value was 45.5 ppt, and the TUA (100% / NOEC) for the acute survival
endpoint was 2.38.

Reference Toxicant Test (Copper Sulfate)

The reference toxicant test produced a LCsy value of 147.1 ppb CuSO,. This value is
within two standard deviations of the laboratory mean (251.1 + 117.8 ppb CuSO,),
indicating normal sensitivity of the test organisms for survival. The ICso for biomass was
156.4 ppb CuSO,. This value is within two standard deviations of the laboratory mean
(229.7 + 130.6 ppb CuS0O,), indicating normal sensitivity for growth.
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Table 1-1. Phase | Chronic Bioassays: Procedure and Organism Data

Parameter

Test Species

Americamysis
bahia

Macrocystis
pyrifera

Strongylocentrotus
purpuratus

Sample Properties

Dates Sampled

February 7 & February 11,
2011

February 7 & February 11, 2011

February 7 & February 11,
2011

Dates Received

February 9 & February 11,
2011

February 9 & February 11, 2011

February 9 & February 11,
2011

Volume Received

~ 20 L per sample (80 L total)

~ 20 L per sample (80 L total)

~ 20 L per sample (80 L total)

Storage Conditions 4°C, dark 4°C, dark 4°C, dark
Test Species Information
Supolier Aquatic BioSystems, Dave Gutoff, Dave Gutoff,
PP Fort Collins, CO San Diego, CA San Diego, CA

Date Acquired

February 8, 2011

February 8, 2011

February 16, 2011

Acquired Temperature 18.6°C N/A N/A
Age Group 7 days old Mature Embryos
Test Procedures
Type/Duration Chronic/Renewal; 7 days Chronic/Static; 48 hours Chronic/Static; 96 hours
Test Dates February 8 - 15, 2011 February 8 - 10, 2011 February 16 - 20, 2011

Control/Dilution H,O

Filtered, UV-treated seawater
from Scripps Institute of
Oceanography, La Jolla, CA

Filtered, UV-treated seawater
from Scripps Institute of
Oceanography, La Jolla, CA

Filtered, UV-treated seawater
from Scripps Institute of
Oceanography, La Jolla, CA

Temperature 26+ 1°C /24,5 - 27.2°C 15+ 1°C/14.5 - 16.0°C 15+1°C/15.4 - 16.1°C
(recommended/actual)

Photoperiod 16-hour light: 8-hour dark 16-hour light: 8-hour dark Ambient laboratory
Salinity

(recommended/actual) 20-30+2ppt/ NA 34 +2ppt/ NA 30+ 2ppt/ NA

Test Chamber

400 mL containers

60 mL petri dish

20 mL scintillation vial

Exposure Volume 150 mL 40 mL 5mL
Animals/Replicate 5 7500 spores / mL 2000 eggs, 5 x 10° sperm
Replicates/Treatment 8 5 4
. Newly hatched Artemia nauplii
Feeding (~750 nauplii, twice daily) None None
Deviations From None None None
Protocol
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Table 1-1. Phase | Chronic Bioassays: Procedure and Organism Data (Continued)

Parameter

Test S

pecies

Haliotis
rufescens

Atherinops
affinis

Sample Properties

Dates Sampled

February 7 & February 11, 2011

February 7 & February 11, 2011

Dates Received

February 9 & February 11, 2011

February 9 & February 11, 2011

Volume Received

~ 20 L per sample (80 L total)

~ 20 L per sample (80 L total)

Storage Conditions

4°C, dark

4°C, dark

Test Species Information

The Cultured Abalone,

Aquatic BioSystems,

Supplier Goleta, CA Fort Collins, CO
Date Acquired March 1, 2011 March 30, 2011
Acquired Temperature N/A 18.4-18.7°C
Age Group Embryos 13 days old

Test Procedures
Type/Duration Chronic/Static; 48 hours Chronic/Renewal; 7 days
Test Dates March 2 - 4, 2011 April 1 - 8, 2011

Control/Dilution H,O

Filtered, UV-treated seawater from
Scripps Institute of Oceanography, La
Jolla, CA

Filtered, UV-treated seawater from
Scripps Institute of Oceanography, La
Jolla, CA

Temperature o o o °
(recommended/actual) 15+ 1°C/14.5-16.0°C 20+ 1°C/18.7-20.6°C
Photoperiod 16-hour light: 8-hour dark 16-hour light: 8-hour dark

Salinity (recommended/actual)

34 +2ppt/ NA

32+ 2ppt/ NA

Test Chamber

600 mL containers

600 mL containers

Exposure Volume 200 mL 200 mL

Animals/Replicate 5-10 larvae / mL 5

Replicates/Treatment 5 5

Feeding None rl:lael:/\gﬁihgsic:;ggg)emia nauplii (~200
Deviations From Protocol None None

Weston Solutions, Inc.
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West Basin Municipal Water District

High-Salinity Sensitivity Study:
Short-and Long-Term Exposure Assessments

Table 1-2. Phase | Acute Bioassays: Procedure and Organism Data

Parameter

Test Species

Atherinops
affinis

Citharichthys
stigmaeus

Americamysis
bahia

Sample Properties

Dates Sampled

February 7 & February 11,
2011

February 7 & February 11,
2011

February 7 & February 11,
2011

Dates Received

February 9 & February 11,
2011

February 9 & February 11,
2011

February 9 & February 11,
2011

Volume Received

~ 20 L per sample (80 L total)

~ 20 L per sample (80 L total)

~ 20 L per sample (80 L total)

Storage Conditions

4°C, dark

4°C, dark

4°C, dark

Test Species Information
Supplier Aquatic BioSystems, John Brezina, Aquatic BioSystems,
P Fort Collins, CO Dillon Beach, CA Fort Collins, CO
Date Acquired March 30, 2011 February 9, 2011 February 8, 2011
Acquired Temperature | 18.4 —18.7°C 12.3°C 18.6°C
Age Group 13 days old Juvenile 7 days old
Test Procedures
Type/Duration Acute/Renewal; 96 hours Acute/Renewal; 96 hours Acute/Renewal; 96 hours
Test Dates April 1 -5, 2011 February10 -14, 2011 February 8 -12, 2011

Control/Dilution H,O

Filtered, UV-treated seawater
from Scripps Institute of
Oceanography, La Jolla, CA

Filtered, UV-treated seawater
from Scripps Institute of
Oceanography, La Jolla, CA

Filtered, UV-treated seawater
from Scripps Institute of
Oceanography, La Jolla, CA

Temperature 20 + 1°C / 18.7 — 20.6°C 12+ 1°C/10.6 — 13.3°C 26 +1°C/ 24.5 — 27.2°C
(recommended/actual)

Photoperiod 16-hour light: 8-hour dark 16-hour light: 8-hour dark 16-hour light: 8-hour dark
Salinity

(recommended/actual) 10— 30 ppt/ NA 32-34ppt/ NA 5-30+1ppt/ NA

Test Chamber

250 mL containers

250 mL containers

250 mL containers

Exposure Volume 200 mL 200 mL 200 mL
Animals/Replicate 5 10 5
Replicates/Treatment | 5 4 8

Feeding

Newly hatched Artemia nauplii
(~100 nauplii, once prior to
renewal)

Newly hatched Artemia nauplii
(~100 nauplii, once prior to
renewal)

Newly hatched Artemia nauplii
(~100 nauplii, daily)

Deviations From
Protocol

None

None

None

Weston Solutions, Inc.

12




West Basin Municipal Water District High-Salinity Sensitivity Study:
Short-and Long-Term Exposure Assessments

Table 1-3. Phase | Test Results: 7-day Chronic Toxicity Bioassay
using Americamysis bahia

Sample Infor mation Test Parameters

Sample Collected: February 7 & February 11, 2011 Concentr ations (ppt): 33, 42, 51, 60, 70
Sample Received: February 9 & February 11, 2011 Species Common Name: Mysid shrimp
Test Dates: February 8 - 15, 2011 Test Endpoints: Survival, Growth

Test Protocol : EPA/821/R-02/014

SURVIVAL ENDPOINT

Concentration % Survival in Replicates
(ppt) (Mean + SD) 1 2 3 4 5 6 7 8
70 00 + 00 0 0 0 0 0 0 0 0
60 00 £ 00 0 0 0 0 0 0 0 0
51 00 + 00 0 0 0 0 0 0 0 0
42 875 + 149 60 100 100 80 100 100 80 80
33 975 + 71 100 100 100 100 100 80 100 | 100
Lab Control 975 + 71 100 100 100 100 100 100 80 100
Statistical Summary
Parameter Saline Concentration (ppt)
LCos 435
LCso 453
NOEC 42
LOEC 51
TUc (100/LCz2s) 2.30
BIOMASS ENDPOINT
Concentration (ppt) Mean Weight (mg)
70 0.00
60 0.00
51 0.00
42 0.4
33 0.38
Laboratory Control 0.35
Statistical Summary
Parameter Salinity (ppt)
IC15 42.8
1C25 43.8
1Ca0 45,2
1Cs0 46.2
NOEC 42
LOEC 51
TUc (100/1Cz25) 2.29
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West Basin Municipal Water District High-Salinity Sensitivity Study:
Short-and Long-Term Exposure Assessments

Table 1-4. Phase | Reference Toxicant Test Results for the 7-day Chronic Toxicity
Bioassay using A. bahia

Sample Infor mation Test Parameters
Sampl e Collected: February 7 & February 11, 2011 Concentr ations (ppb): 62.5, 125, 250, 500, 1000
Sample Received: February 9 & February 11, 2011 Species Common Name: Mvsid shrimp
Test Dates: February 8- 15, 2011 Test Protocol ; EPA/821/R-02/014
SURVIVAL ENDPOINT
Concentration | Percent Survival % Survival in Replicates
(ppb CuS04) (Mean £ SD) 1 2 3 4 5 6 7 8
1000 256 + 71 0 0 20 0 0 0 0 0
500 00 + 00 0 0 0 0 0 0 0 0
250 25 + 71 0 0 0 20 0 0 0 0
125 725 + 260 20 60 80 80 100 80 60 100
62.5 1000 + 00 100 100 100 100 100 100 100 [ 100
Control 1000 + 00 100 100 100 100 100 100 100 | 100
Statistical Summary
Parameter Concentration (ppb CuS04)
LCos 122.7
LCso 147.1
NOEC 62.5
LOEC 125
BIOMASS ENDPOINT
Concentration (ppb i
cus0y) Mean Weight (mg)
1000 0.00
500 0.00
250 0.03
125 0.26
62.5 0.43
Control 0.38
Statistical Summary
Parameter Concentration (ppb CuSO4)
1C15 88.9
1C25 106.4
1Ca0 134.6
1Cs0 156.4
NOEC 62.5
LOEC 125
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West Basin Municipal Water District High-Salinity Sensitivity Study:
Short-and Long-Term Exposure Assessments

Table 1-5. Phase | Test Results: 96-hr Acute Toxicity Bioassay using

A. bahia
Sample Infor mation Test Par ameters:
Sanple Collected: February 7 & February 11, 2011 Concentrations (ppt): 33,42, 51, 60, 70
Sample Received: February 9 & February 11, 2011 Common Name: Mysid shrimp
Test Dates: February 8- 12, 2011 Test Endpoints: Acute survival

Test Protocol: EPA/600/R-95/136
SURVIVAL ENDPOINT

Saline Concentration|  Proportion Alive Proportion Alive in Replicates
(ppt) (Mean + SD) 1 2 3 4 5 6 7 8
70 00 + 00 0 0 0 0 0 0 0 0
60 00 + 00 0 0 0 0 0 0 0 0
51 00 + 00 0 0 0 0 0 0 0 0
42 N5 + 104 80 100 100 80 100 100 80 100
33 1000 + 00 100 100 100 100 100 100 100 100
Laboratory Control | 1000 + 0.0 100 100 100 100 100 100 100 100
Statistical Summary
Parameter Saline Concentration (ppt)
EC2s --
ECso 455
NOEC 42
LOEC 51
TUc (100/NOEC) 2.38
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West Basin Municipal Water District High-Salinity Sensitivity Study:
Short-and Long-Term Exposure Assessments

1.3.1.2 M. pyrifera Chronic Bioassay
Water Quality and Test Acceptability Criteria

All water quality parameters were within test acceptability limits throughout the test, and all
test acceptability criteria were met. Salinity toxicity test results are presented in Table 1-6
and reference toxicant test results are presented in Table 1-7.

Proportion Germinated

The mean proportion germinated in the laboratory control treatment was 89.6%. The mean
proportions that germinated in the 33, 42, 51, 60 and 70 ppt concentrations were 90.8, 83.8,
73.0, 21.6, and 0.0%, respectively. Statistically significant effects on M. pyrifera
germination were observed in the 51, 60, and 70 ppt concentrations relative to the
laboratory control. Consequently, the NOEC for the proportion germinated endpoint was 42
ppt. The LC,s and LCso values were 51.9 ppt and 54.7 ppt, respectively. The TU¢ (100% /
EC2s) for the proportion germinated endpoint was 1.93.

Growth-Lenqgth

The mean germination tube length for the laboratory control was 13.0 um. The mean
germination tube length values in the 33, 42, 51, 60, and 70 ppt concentrations were 13.1,
12.7, 9.0, 5.6 and 0.0 um, respectively. Statistically significant effects were observed in the
51, 60, and 70 ppt concentrations when compared to the laboratory control. Consequently,
the growth NOEC was 42 ppt. The IC,5 and ICso values were 49.1 ppt and 57.5 ppt,
respectively. The TU¢ (100% / ICs) for the growth endpoint was 2.04.

Reference Toxicant Test (Copper Chloride)

The M. pyrifera reference toxicant test produced an ECs, value of 102.1 ppb CuCl; for the
proportion germinated endpoint. This value is within two standard deviations of the
laboratory mean (96.7 £ 78.6 ppb CuCl,), indicating normal sensitivity of the test organisms
based on germination. The ECsy for the germination tube length endpoint was 166.8 ppb
CuCl,. This value is also within two standard deviations of the laboratory mean (217.0 £
349.9 ppb CuCl,), indicating normal sensitivity for growth.
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West Basin Municipal Water District

High-Salinity Sensitivity Study:
Short-and Long-Term Exposure Assessments

Table 1-6. Phase | High Salinity Test Results for the 48-hr Chronic Toxicity Bioassay

using Macrocystis pyrifera

Sample Infor mation:

Sample Collected: February 7 & February 11, 2011
Sample Received: February 9 & February 11, 2011

Test Dates: February 8-10, 2011

Test Parameters:

Concentr ations (ppt): 33, 42, 51, 60, 70
Common Name: Giant kelp

Test Endpoints: Germination, Growth
Test Protocol: EPA/600/R-95/136

PROPORTION GERMINATED

Concentration | Prop. Germinated Proportion Germinated in Replicates
(ppt) (Mean + SD) 1 2 3 4 5
70 00 + 00 0 0 0 0
60 216 + 53 27 25 17 24 15
51 730 £ 32 75 77 71 69 73
12 838 + 61 85 83 87 86 73
33 908 + 29 86 92 93 93 0
Control 896 + 29 89 83 92 93 86
Statistical Summary
Parameter Saline Concentration (ppt)
ECos 51.9
ECso 54.7
NOEC 12
LOEC 51
TUc (100/EC,s) 1.93

GERM TUBE GROWTH-LENGTH

Concentration (ppt)

Mean Length (ug)

70 0.00

60 5.55

51 9.00

2 12.70

33 13.05

Control 13.00

Statistical Summary
Parameter Saline Concentration (ppt)

1C15 46.0

1C25 49.1

1Ca0 54.1

1Cs0 575
NOEC 42
LOEC 51

TUc (100/1C25) 204

Weston Solutions, Inc.
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West Basin Municipal Water District High-Salinity Sensitivity Study:
Short-and Long-Term Exposure Assessments

Table 1-7. Phase | Reference Toxicant Test Results 48-hr Chronic Toxicity Bioassay
using M. pyrifera

Sample Infor mation Test Parameters

Sample Callected: February 7 & February 11, 2011 Concentr ation (ppb): 5.6, 10, 18, 32, 100, 180
Sampl e Received: February 9 & February 11, 2011 Common Name: Gant kelp

Test Dates: February 8-10, 2011 Test Endpoints: Germination, Gowth

Test Protocol: EPA/600/R-95/136

PROPORTION GERMINATED

Concentration Proportion Germinated in Replicates
(ppb CuCl2) (Mean + SD) 1 2 3 4 5
180 24 + 95 19 20 15 19 39
100 440 + 43 44 38 49 47 42
32 790 + 31 79 84 77 79 76
18 864 + 22 87 86 83 89 87
10 848 + 27 83 87 86 81 87
6 852 + 33 84 82 83 20 87
Control 86 + 29 89 88 P2 93 86
Statistical Summary
Parameter Concentration (ppb CuCl2)
EC2s 57.1
ECso 102.1
NOEC 18
LOEC 32
TU¢ (100/ECys5) 175

GERM TUBEGROWTH-LENGTH

Concentration (ppb) Mean Length (ug)

180 6.55

100 7.80

32 1150

18 12.50

10 12.30

6 13.20

Control 13.00

Statistical Summary
Parameter Concentration (ppb CuCl2)

ECi5 37.1

ECos 62.8

ECa0 1155

ECso 166.8
NOEC 18
LOEC 32

TUc (100/EC25) 1.59
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West Basin Municipal Water District High-Salinity Sensitivity Study:
Short-and Long-Term Exposure Assessments

1.3.1.3 S. purpuratus Chronic Bioassay
Water Quality and Test Acceptability Criteria

All water quality parameters were within acceptable limits throughout the 96-hour test
duration. Upon test termination, the laboratory control met the criteria for test acceptability.
Salinity toxicity test results are presented in Table 1-8 and reference toxicant test results are
presented in Table 1-9.

Proportion Alive

The average proportion alive for S. purpuratus was 62.2% for the laboratory control
treatment. Mean survival rates in the 33, 42, 51, 60, and 70 ppt concentrations were 62.0,
76.8, 88.4, 89.8, and 76.2%, respectively. No statistically significant effects on survival
were observed relative to the laboratory control treatment. Consequently, the NOEC for
survival was 69.1 ppt. The IC»s and ICsp values were both greater than 69.1 ppt. The TUc
(100% / NOEC) for the proportion alive endpoint was 1.45.

Proportion Normal

The mean proportion normal observed in the laboratory control treatment for the S.
purpuratus test was 94.8 percent. Mean proportion normal in the 33, 42, 51, 60, and 70 ppt
concentrations were 89.2, 0.0, 0.0, 0.0, and 0.0%, respectively. There was not a statistically
significant effect observed in the 33 ppt salinity treatment when compared to the laboratory
control. Consequently, the NOEC for the proportion normal endpoint was 33 ppt. The ICys
value was 34.8 ppt and the ICs value was 36.9 ppt, and the TU¢ (100% / 1C,s5) for the
proportion normal endpoint was 2.87.

Reference Toxicant Test (Copper Sulfate)

The reference toxicant test produced an ECsy value of 7.99 ppb CuSO, for the proportion
normal endpoint. This value is outside two standard deviations from the laboratory mean
(16.3 £ 8.04 ppb CuS0,), indicating higher than normal sensitivity of the test organisms.
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High-Salinity Sensitivity Study:
Short-and Long-Term Exposure Assessments

West Basin Municipal Water District

Table 1-8. Phase | Test Results: 96-hr Chronic Toxicity Bioassay using
Strongylocentrotus. purpuratus

Test Parameters

Concentrations (ppt): 33, 42, 51, 60, 70
Common Name: Purple urchin

Test Endpoints: Survival, Development
Test Protocol : EPA/600/R-95/136

SURVIVAL ENDPOINT

Sample Infor mation

Sample Callected: February 7 & February 11, 2011
Sample Received: February 9 & February 11, 2011
Test Dates: February 16 - 20, 2011

Saline Concentration Proportion Alive Proportion Alivein Replicates
(ppt) (Mean + SD) 1 2 3 4
70 762 + 7.7 76 80 83 66
60 8.8 = 103 89 76 100 A
51 834 + 98 100 82 93 78
42 768 *+ 83 80 67 74 86
33 620 + 38 67 58 60 62
Laboratory Control 622 + 104 77 55 4 62
Statistical Summary
Parameter Saline Concentration (ppt)
I1C2s >70
ICs0 >70
NOEC 70
LOEC >70
TUc (100/NOEC) 145
DEVELOPMENTAL ENDPOINT
Saline Concentration| Proportion Normal Proportion Normal in Replicates
(ppt) (Mean + SD) 1 2 3 4
70 00 + 00 0 0 0 0
60 00 + 00 0 0 0 0
51 00 + 00 0 0 0 0
42 00 +* 00 0 0 0 0
33 8.2 + 50 92 86 84 95
Laboratory Control A8 + 26 95 97 91 9%
Statistical Summary
Parameter Saline Concentration (ppt)
I1C2s 348
1Cs0 36.9
NOEC 324
LOEC 33
TUc (100/1Cz5) 2.87
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West Basin Municipal Water District High-Salinity Sensitivity Study:

Short-and Long-Term Exposure Assessments

Table 1-9. Phase | Reference Toxicant Test Results for the 96-hr Chronic Toxicity
Bioassay using S. purpuratus

Sample Infor mation

Sample Collected: February 7 & February 11, 2011
Sample Received: February 9 & February 11, 2011
Test Dates: February 16 - 20, 2011

Test Parameters:

Concentr ations (ppb): 3.75, 7.5, 15, 30
Common Name: Purple urchin

Test Endpoints: Developmental

Test Protocol: EPA/600/R-95/136

DEVELOPMENTAL ENDPOINT

Concentration Proportion Normal Proportion Normal in Replicates
(ppb CuSOa) (Mean + SD) 1 2 3
30 0.0 + 0.0 0 0 0 0
15 4.9 * 15 4 3 7 6
75 575 & 55 55 65 53 57
3.75 773 + 16 79 77 78 75
Laboratory Control U4 =+ 14 9% 95 A 93

Statistical Summary

Parameter Concentration (ppb CuSOa)
ECas --
ECso 8.0
NOEC <3.75
LOEC 3.75
TUc (100/NOEC) 26.67
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West Basin Municipal Water District High-Salinity Sensitivity Study:
Short-and Long-Term Exposure Assessments

1.3.1.4 H. rufescens Chronic Bioassay
Water Quality and Test Acceptability Criteria

All water quality parameters were within acceptable limits throughout the 48-hour test
duration. Upon test termination, the laboratory control met the criteria for test acceptability.
Salinity toxicity test results are presented in Table 1-10 and reference toxicant test results
are presented in Table 1-11.

Proportion Normal

The mean proportion normal observed during the H. rufescens test was 90.0% for the
laboratory control treatment. Mean proportion normal in the 33, 42, 51, 60, and 70 ppt
concentrations were 91.0, 0.0, 0.0, 0.0, and 0.0%, respectively. A statistically significant
effect on survival was seen in the 42 ppt salinity treatment relative to the laboratory control.
Consequently, the NOEC for survival was 33 ppt. The IC,s and ICs, values were 35.3 ppt
and 37.2 ppt, respectively. The TU¢ (100% / ICys) for the proportion normal endpoint was
2.84.

Reference Toxicant Test (Zinc Sulfate)

The reference toxicant test produced an ICs, value of 60.6 ppb ZnSO, for the proportion
normal endpoint. This value is within two standard deviations from the laboratory mean
(32.2 £ 32.0 ppb ZnS0O,), indicating normal sensitivity of the test organisms.
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West Basin Municipal Water District

High-Salinity Sensitivity Study:
Short-and Long-Term Exposure Assessments

Table 1-10. Phase | Test Results: 48-hr Chronic Toxicity Bioassay using Haliotis
rufescens

Sample Infor mation

Test Paramenters

Sample Collected: February 7 & February 11,2011  Concentrations (ppt): 33, 42, 51, 60, 70
Sample Received: February 9 & February 11,2011  Common Name: Red abalone
Test Dates: March 2 - 4, 2011

Test Endpoints: Devel opmental
Test Protocol: EPA/600/R-95/136

DEVELOPMENTAL ENDPOINT

Saline Concentration| Proportion Normal Proportion Normal in Replicates
(ppt) (Mean+SD.)) 1 2 3 4
70 00 + 45 0 89 85 %
60 910 + 28 93 87 91 93
51 00 + 00 0 0 0 0
42 00 + 00 0 0 0 0
33 00 + 00 0 0 0 0
Laboratory Control 00 + 00 0 0 0 0
Statistical Summary
Parameter Saline Concentration (ppt)
1C2s 35.3
ICso 375
NOEC 33
LOEC -
TUc (100/1C25) 2.84
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West Basin Municipal Water District

High-Salinity Sensitivity Study:

Short-and Long-Term Exposure Assessments

Table 1-11. Phase | Reference Toxicant Test Results for the 48-hr Chronic Toxicity
Bioassay using H. rufescens

Sample Information

Sample Collected: February 7 & February 11, 2011
Sample Received: February 9 & February 11, 2011
Test Dates: March 2 - 4, 2011

Test Parameters:

Concentrations (ppb): 10, 18, 32, 56, 100
Common Name: Red abalone

Test Endpoints: Developmental

Test Protocol: EPA/600/R-95/136

DEVELOPMENTAL ENDPOINT

Concentration Proportion Normel Proportion Normal in Replicates
(ppb ZnSOx) (Mean + SD) 2 3 4
100 0.0 + 0.0 0 0 0 0
56 5723 + 170 57 34 74 64
32 R0 £ 24 0 93 9%5 0
18 N3+ 17 0 93 R A
10 8.8 + 2.2 91 92 89 87
Laboratory Control N0D3 =+ 10 89 91 91 0
Statistical Summary
Parameter Concentration (ppb ZnS04)
IC15 4.7
1C2s 48.2
ICa0 58.0
ICs0 65.0
NOEC 32
LOEC 56
TUc (100/1C25) 2.08
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West Basin Municipal Water District High-Salinity Sensitivity Study:
Short-and Long-Term Exposure Assessments

1.3.1.5 A. affinis Chronic and Acute Bioassays
Water Quality and Test Acceptability Criteria

All water quality parameters were within acceptable limits throughout the 7-day test
duration. Upon test termination, the laboratory control failed to meet the survival criteria for
test acceptability, while meeting the growth criteria for test acceptability. Salinity toxicity test
results are presented in Table 1-12 and reference toxicant test results are presented in
Table 1-13. Acute toxicity test results are presented in Table 1-14.

Survival

The average survival rate observed during testing was 68% for the laboratory control
treatment, which falls below the protocol test acceptability criterion of 80%. Mean survival
rates in the 33, 42, 51, 60, and 70 ppt concentrations were 76.0, 56.0, 28.0, 0.0, and 0.0%,
respectively. A statistically significant effect on survival was seen in the 51 ppt treatment
relative to the laboratory control. Consequently, the NOEC for survival was 42 ppt. The
LC,s and LCsy values were 45.1 and 48.5 ppt, respectively. The TU¢ (100% / LC,s) for the
survival endpoint was 2.22.

Biomass

The mean biomass measured for A. affinis was 0.833 mg for the laboratory control
treatment. Mean biomass in the 33, 42, 51, 60, and 70 ppt concentrations were 0.842,
0.735, 0.453, 0.0, and 0.0 mg, respectively. A statistically significant effect on survival was
seen in the 51 ppt treatment relative to the laboratory control. Consequently, the NOEC for
biomass was 42 ppt. The IC,5 and ICso values were 45.4 ppt and 51.7 ppt, respectively.
The TUc¢ (100% / ICys) for the biomass endpoint was 2.20.

Acute Survival

The average 96-hour survival rate for the laboratory control treatment was 68%, which is
below the protocol acceptability criterion of 90%. The mean survival rates in the 33, 42, 51,
60, and 70 ppt concentrations were 76.0, 56.0, 28.0, 0.0, and 0.0%, respectively. A
statistically significant effect on survival was seen in the 51 ppt treatment relative to the
laboratory control. Consequently, the NOEC for survival was 42 ppt. The IC,s and ICsg
values were 45.1 and 48.5 ppt, respectively. The TUs (100% / ICys) for the survival
endpoint was 2.22.

Reference Toxicant Test (Copper Sulfate)

The reference toxicant test produced an ICso value of 93.3 ppb CuSO, for the survival
endpoint. This value is within two standard deviations from the laboratory mean (121.0 +
50.8 ppb CuSOQ,), indicating normal sensitivity of the test organisms for the survival
endpoint. The ICs, for biomass was 97.7 ppb CuSO,. This value is within two standard
deviations of the laboratory mean (132.6 £ 52.7 ppb CuSQO,), indicating normal sensitivity
for the biomass endpoint.
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West Basin Municipal Water District

High-Salinity Sensitivity Study:
Short-and Long-Term Exposure Assessments

Table 1-12. Phase | Test Results: 7-day Chronic Toxicity Bioassay
using Atherinops affinis

Sample Infor mation

Test Parameters

Sample Collected: February 7 & February 11, 2011 Concentr ations (ppt): 33, 42, 51, 60, 70

Sample Received: February 9 & February 11, 2011
Test Dates: April 1- 8, 2011

Common Name: Topsmelt
Test Endpoints: Survival and Growth
Test Protocol: EPA/600/R-95/136

SURVIVAL ENDPOINT

Concentration | Percent Survival % Survival in Replicates
(ppt) (Mean + SD) 1 2 3 4 5
70 00 + 00 0 0 0 0 0
60 00 + 00 0 0 0 0 0
51 280 + 179 40 40 0 20 40
42 560 + 219 80 80 40 40 40
3 760 + 219 80 40 80 100 80
Control 680 = 228 60 60 40 100 80
Statistical Summary
Parameter Saline Concentration (ppt)
LCos 451
LCso 485
NOEC 42
LOEC 51
TU¢ (100/LCys) 2.22

BIOMASS ENDPOINT

Concentration (ppt) M ean Weight/Individual (mg)

70 0.00

60 0.00

51 0.45

42 0.74

33 0.84

Control 0.83

Statistical Summary
Parameter Saline Concentration (ppt)

ICi15 427

1C25 454

1Ca0 494

I1Cs0 51.7
NOEC 42
LOEC 51
TUc (100/1C2s) 2.20
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West Basin Municipal Water District High-Salinity Sensitivity Study:
Short-and Long-Term Exposure Assessments

Table 1-13. Phase | Reference Toxicant Test Results for the 7-day Chronic Toxicity
Bioassay using A. affinis

Sample Information Test Paramenters

Sample Collected: February 7 & February 11, 2011 Concentr ation (ppb): 25, 50, 100, 200, 400
Sample Received: February 9 & February 11, 2011 Common Name: Topsmelt

Test Dates: April 1-8, 2011 Test Endpoints: Survival and Growth

Test Protocol: EPA/600/R-95/136

SURVIVAL ENDPOINT

Concentration % Survival in Replicates
(ppb CuS04) (Mean + SD) 1 2 3 4 5
400 00 + 00 0 0 0 0 0
200 40 + 89 20 0 0 0 0
100 320 + 179 20 20 60 40 20
50 720 + 179 80 60 60 100 60
25 760 + 219 80 100 40 80 80
Control 760 + 89 80 80 80 60 80
Statistical Summary
Parameter Concentration (ppb CuSOa)
LCos 68.9
LCso 93.3
NOEC 50
LOEC 100
TU¢ (100/LCys) 1.45

BIOMASS ENDPOINT

Concentration (ppb) M ean Weight/Individual (mg)

400 0.00

200 0.00

100 0.45

50 0.74

25 0.84

Control 0.83

Statistical Summary
Parameter Concentration (ppb CuSO4)

1C15 427

1C25 454

1Ca0 494

1Cs0 517
NOEC 42
LOEC 51
TUc (100/1C25) 2.20
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West Basin Municipal Water District

High-Salinity Sensitivity Study:
Short-and Long-Term Exposure Assessments

Table 1-14. Phase | Test Results: 96-hr Acute Toxicity Bioassay

using A. affinis

Sample Infor mation Test Par ameter s
Sample Collected: February 7 & February 11, 2011 Concentrations (ppt): 33, 42, 51, 60, 70
Sample Received: February 9 & February 11, 2011 Test Endpoints: Acute survival

Test Dates: April 1-

4, 2011

Test Protocol: EPA/600/R-95/136

SURVIVAL ENDPOINT

Saline Concentration Percent Survival % Survival in Replicates
(ppt) (Mean + SD) 1 2 3 4 5
70 00 = 00 0 0 0 0 0
60 00 + 00 0 0 0 0 0
51 280 + 179 40 40 0 20 40
42 560 = 219 80 80 40 40 40
33 760 + 219 80 40 80 100 80
Laboratory Control 680 + 28 60 60 40 100 80
Statistical Summary
Parameter Saline Concentration (ppt)
1C25 45.1
1Cso0 485
NOEC 42
LOEC 51
TUA (100/1C25) 2.22
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1.3.1.6 C. stigmaeus Acute Bioassay
Water Quality and Test Acceptability Criteria

All water quality parameters were within acceptable limits throughout the 96-hour test
duration. Upon test termination, the laboratory control met the criteria for test acceptability.
Salinity acute toxicity test results are presented in Table 1-15 and reference toxicant test
results are presented in Table 1-16.

Acute Survival

The average 96-hour survival rate for the laboratory control treatment was 100%, and the
mean survival rates in the 33, 42, 51, 60, and 70 ppt concentrations were 100, 100, 100,
0.0, and 0.0%, respectively. A statistically significant effect on survival was seen in the 60
ppt treatment relative to the laboratory control. Consequently, the NOEC for survival was
51 ppt. The IC,5 and ICs values were 53.3 ppt and 55.5 ppt, respectively. The TUa (100% /
IC45) for the acute survival endpoint was 1.88.

Reference Toxicant Test (Sodium Dodecyl Sulfate)

The reference toxicant test produced an IC,5 and ICsp value of 2.98 and 2.98 mg SDS/L,
respectively. Due to a lack of data points, a control chart could not be generated by
statistical software package.
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Table 1-15. Phase | Test Results: 96-hr Acute Toxicity Bioassay
using Citharichthys stigmaeus

Sample Information Test Parameters

Sample Collected: February 7 & February 11, 2011 Concentrations (ppt): 33, 42, 51, 60, 70
Sampl e Received: February 9 & February 11, 2011 Common Name: Sanddab

Test Dates: February 11 - 14, 2011 Test Endpoints: Acute survival

Test Protocol: EPA/821/R-02/014

SURVIVAL ENDPOINT

Saline Concentration Percent Survival % Survival in Replicates
(ppt) (Mean + SD) 1 2 3
70 00 = 00 0 0 0
60 00 + 00 0 0 0
51 1000 + 00 100 100 100
12 1000 £ 00 100 100 100
33 1000 + 00 100 100 100
Laboratory Control 1000 + 00 100 100 100
Statistical Summary
Parameter Saline Concentration (ppt)
1C25 533
1Cs0 55.5
NOEC 51
LOEC 60
TUA (100/1Cz25) 188
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Table 1-16. Phase | Reference Toxicant Test Results for the 96-hr Acute
Toxicity Bioassay using C. stigmaeus

Sample Infor mation Test Parameters

Sample Callected: February 7 & February 11, 2011 Concentrations (ppb): 0.5,1,2, 4,8
Sample Received: February 9 & February 11, 2011 Common Name: Sanddab

Test Dates: February 10- 14, 2011 Test Endpoints: Acute survival

Test Protocol: EPA/821/R-02/012

SURVIVAL ENDPOINT

Concentration Percent Survival % Survival in Replicates
(ppb SDS) (Mean + SD) 1 2
8 780 + 28 76 80
4 824 + 91 89 76
2 912 + 124 100 82
1 736 + 91 80 67
0.5 628 + 6.2 67 58
Laboratory Control 66.0 + 153 77 55
Statistical Summary
Parameter Concentration (ppb Sodium Dodecy! Sulfate)
IC2s 25
ICs0 3.0
NOEC 2
LOEC 4
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1.3.2 PHASE I, EPISODE 1: SAMPLES COLLECTED AUGUST 3 & AUGUST 5, 2011

As discussed in Section 1.1, Phase Il chronic toxicity testing was performed with one Phase
| species from each trophic level (i.e. plant, invertebrate and vertebrate) most likely to reside
in the WBMWD discharge environment. This suite included the 7-day A. bahia (mysid
shrimp) and A. affinis (topsmelt) bioassays, and the 48-hour M. pyrifera (giant kelp)
bioassay. The 96-hour S. purpuratus (purple urchin) test was also included based on the
significant volume of high salinity data generated with this species by previous studies.

Phase Il acute toxicity testing was performed with the two most sensitive Phase | species:
A. bahia and A. affinis. Phase Il procedure and organism data for all tests performed during
Phase Il, Episodes 1 is summarized in Table 1-17 and Table 1-18. Copies of laboratory
benchsheets for all tests are provided in Appendix A.

1.3.2.1 A. bahiaChronic and Acute Bioassays

Water Quality and Test Acceptability Criteria

All water quality parameters were consistently within acceptable limits, and all test
acceptability criteria were met. Test results are provided in Table 1-19 and reference
toxicant test results are presented in Table 1-20. Acute toxicity test results are presented in
Table 1-21.

Survival

The mean 7-day survival rate observed for A. bahia in the lab control was 97.5%; mean
survival rates in the 37, 39, 41, 45, 50 ppt concentrations were 92.5, 92.5, 95.0, 90.0, and
47.5%, respectively. Significant effects on A. bahia survival were seen in the 50 ppt
treatment compared to the control. Consequently, the NOEC for survival was 45 ppt. The
LC,s and LCs values were 48 ppt and 50 ppt, and the survival TUc (100%/EC5s5) was 2.09.

Biomass

The mean dry weight measured for the control mysids was 0.39 mg. Mean biomass values
in the 37, 39, 41, 45, 50 ppt concentrations were 0.39, 0.36, 0.35, 0.27, and 0.17 mg,
respectively. Statistically significant effects were observed in the 45 and 50 ppt treatments
relative to the lab control. Consequently, the growth NOEC was 41 ppt. The IC2 and ICs
values were 43.6 ppt and 48.1 ppt, respectively. The growth TU¢ (100% / IC,s5) was 2.29.

Acute Survival

The average 96-hour survival rate for the laboratory control treatment was 97.5%. Mean
survival rates in the 37, 39, 41, 45, 50 ppt concentrations were 95.0, 95.0, 97.5, 90.0, and
55.0%, respectively. A statistically significant effect on survival was seen in the 50 ppt
treatment relative to the laboratory control. Consequently, the NOEC for survival was 45
ppt. The EC,5 and ECsq values were 48.1 ppt and 50.7 ppt, respectively. The TU (100% /
EC,s) for the survival endpoint was 2.08.

Reference Toxicant Test (Copper Sulfate)

The reference toxicant test produced an LCsy value of 209.6 ppb CuSO4. This value is
within two standard deviations of the laboratory mean (255.6 + 117.7 ppb CuSQO,) indicating
normal sensitivity of the test organisms based on survival. The ICs, for biomass was 209.6
ppb CuSO,4. This value is within two standard deviations of the laboratory mean (235.5 *
133.1 ppb CuS0,), indicating normal sensitivity for the growth endpoint.
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Table 1-17. Phase Il, Episode 1 Chronic Bioassays: Procedure and Organism Data

Parameter

Test S

pecies

Americamysis
bahia

Macrocystis
pyrifera

Sample Properties

Dates Sampled

August 3 & August 5, 2011

August 3 & August 5, 2011

Dates Received

August 4 & August 5, 2011

August 4 & August 5, 2011

Volume Received

~ 20 L per sample (160 L total)

~ 20 L per sample (160 L total)

Storage Conditions

4°C, dark

4°C, dark

Test Species Information

Supplier

Aquatic BioSystems,
Fort Collins, CO

Dave Gutoff,
San Diego, CA

Date Acquired

August 4, 2011

August 15, 2011

Acquired Temperature | 19.2°C N/A
Age Group 7 days old Mature
Test Procedures
Type/Duration Chronic/Renewal; 7 days Chronic/Static; 48 hours
Test Dates August 4 - 11, 2011 August 15 - 17, 2011

Control/Dilution H,O

Filtered, UV-treated seawater from Scripps
Institute of Oceanography, La Jolla, CA

Filtered, UV-treated seawater from Scripps
Institute of Oceanography, La Jolla, CA

Temperature o o o o
(recommended/actual) | 28 *1°C/24.2-26.2°C 15+1°C/15.3-16.0°C
Photoperiod 16-hour light: 8-hour dark 16-hour light: 8-hour dark
Salinity

(recommended/actual) | 20~ 30%2ppt/ NA 34+ 2ppt/ NA

Test Chamber

400 mL containers

60 mL petri dish

Exposure Volume 150 mL 40 mL
Animals/Replicate 5 7500 spores / mL
Replicates/Treatment 8 5
Feeding Ne;wly hgtched Artemia nauplii (~750 nauplii, None

twice daily)
Deviations From None None
Protocol
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Table 1-17. Phase Il, Episode 1 Chronic Bioassays: Procedure and Organism Data

(Continued)

Parameter

Test S

pecies

Strongylocentrotus
purpuratus

Atherinops
affinis

Sample Properties

Dates Sampled

August 3 & August 5, 2011

August 3 & August 5, 2011

Dates Received

August 4 & August 5, 2011

August 4 & August 5, 2011

Volume Received

~ 20 L per sample (160 L total)

~ 20 L per sample (160 L total)

Storage Conditions 4°C, dark 4°C, dark
Test Species Information

Supplier Dave (_3utoff, Aguatic BioSystems,

San Diego, CA Fort Collins, CO
Date Acquired August 23, 2011 August 9, 2011
Acquired Temperature N/A 19.8°C
Age Group Adult 12 days old

Test Procedures

Type/Duration Chronic/Static; 96 hours Chronic/Renewal; 7 days
Test Dates August 23 - 27, 2011 August 10 - 17, 2011

Control/Dilution H,O

Filtered, UV-treated seawater from Scripps
Institute of Oceanography, La Jolla, CA

Filtered, UV-treated seawater from Scripps
Institute of Oceanography, La Jolla, CA

Temperature o o o o
(recommended/actual) 15+1°C/14.5-16.2°C 20+ 1°C/19.4 -21.4°C
Photoperiod Ambient laboratory 16-hours light: 8-hours dark
Salinity

(recommended/actual) 30+2ppt/ NA 32+ 2ppt/ NA

Test Chamber

20 mL scintillation vial

600 mL containers

Exposure Volume 5mL 200 mL

Animals/Replicate 2000 eggs, 5 x 10° sperm 5

Replicates/Treatment 4 5

Feeding None Newly hgtched Artemia nauplii (~200 nauplii,
twice daily)

Deviations From Protocol None None
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Table 1-18. Phase Il, Episode 1 Acute Bioassays: Procedure and Organism Data

Parameter

Test S

pecies

Americamysis
bahia

Atherinops
affinis

Sample Properties

Dates Sampled

August 3 & August 5, 2011

August 3 & August 5, 2011

Dates Received

August 4 & August 5, 2011

August 4 & August 5, 2011

Volume Received

~ 20 L per sample (160 L total)

~ 20 L per sample (160 L total)

Storage Conditions

4°C, dark

4°C, dark

Test Species Information

Supplier

Aguatic BioSystems,
Fort Collins, CO

Aguatic BioSystems,
Fort Collins, CO

Date Acquired

August 4, 2011

August 9, 2011

Acquired Temperature 19.2°C 19.8°C
Age Group 7 days old 12 days old
Test Procedures
Type/Duration Acute/Renewal; 96 hours Acute/Renewal; 96 hours
Test Dates August 4 - 8, 2011 August 10 - 14, 2011

Control/Dilution H,O

Filtered, UV-treated seawater from Scripps
Institute of Oceanography, La Jolla, CA

Filtered, UV-treated seawater from Scripps
Institute of Oceanography, La Jolla, CA

Temperature o o o o
(recommended/actual) 26 +1°C/24.2-26.2°C 20+ 1°C/19.4 -21.4°C
Photoperiod 16-hour light: 8-hour dark 16-hour light: 8-hour dark
Salinity

(recommended/actual) 5-30+1ppt/ NA 10-30 ppt/ NA

Test Chamber

250 mL containers

250 mL containers

Exposure Volume 200 mL 200 mL
Animals/Replicate 5 5
Replicates/Treatment 8 5

Feeding

Newly hatched Artemia nauplii (~100 nauplii,
daily)

Newly hatched Artemia nauplii (~100 nauplii,
once prior to renewal)

Deviations From Protocol

None

None
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Table 1-19. Phase Il, Episode 1 Results: 7-day Chronic Toxicity Bioassay

using A. bahia
Sample Information Test Parameters
Sample Collected: August 3& August 5, 2011 Concentr ations (ppt): 36.5, 39, 41, 45, 50
Sample Received: August 4 & August 5, 2011 Species Common Name: Mysid shrimp
Test Dates: August 4- 11, 2011 Test Endpoints: Survival, Growth

Test Protocol : EPA/821/R-02/014

SURVIVAL ENDPOINT

Concentration % Survival in Replicates
(ppt) (Mean + SD) 1 2 3 4 5 6 7 8
50 475 + 260 20 40 60 80 80 60 20 20
45 00 =+ 151 100 100 100 100 80 80 60 100
41 %0 + 93 100 100 80 100 100 100 80 100
39 R5 + 149 100 80 100 100 60 100 100 100
36.5 R5 + 104 100 100 80 100 80 100 80 100
Lab Control 975 + 7.1 100 100 100 100 100 100 80 100
Statistical Summary
Parameter Saline Concentration (ppt)
LCos 479
LCso 50.0
NOEC 45
LOEC 50
TUc (100/LC25) 2.09
BIOMASS ENDPOINT
Saline Concentration (ppt) Mean Weight (mg)
50 0.15
45 0.27
41 0.35
39 0.36
36.5 0.39
Laboratory Control 0.39
Statistical Summary
Parameter Saline Concentration (ppt)
IC15 41.7
1C25 437
1Ca0 46.4
1Cs0 481
NOEC 4
LOEC 45
TUc (100/1Cz5) 2.29
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Table 1-20. Phase Il, Episode 1 Reference Toxicant Test Results for the 7-day Chronic
Toxicity Bioassay using A. bahia

Sample Information Test Parameters

Sample Collected: August 3& August 5, 2011 Concentr ations (ppb): 62.5, 125, 250, 500, 1000
Sample Received: August 4 & August 5, 2011 Species Common Name: Mysid shrimp

Test Dates: August 4 - 11, 2011 Test Endpoints: Survival and Growth

Test Protocol: EPA/821/R-02/014

SURVIVAL ENDPOINT

Concentration Percent Survival % Survival in Replicates
(ppb CuS04) (Mean + SD) 1 2 3 4 5 6 7 8
1000 00 + 00 0 0 0 0 0 0 0 0
500 25 + 71 20 0 0 0 0 0 0 0
250 200 + 283 0 80 20 20 0 40 0 0
125 8.0 + 207 100 80 80 100 40 100 80 100
62.5 850 + 177 100 100 80 60 100 60 80 100
Control 800 + 151 80 60 80 80 60 80 100 100
Statistical Summary
Parameter Concentration (ppb CuSOa4)
LCos 164.2
LCso 200.6
NOEC 125
LOEC 250
BIOMASS ENDPOINT
Concentration (ppb .
Cusoy) Mean Weight (mg)
1000 0.00
500 0.01
250 0.07
125 0.30
62.5 0.31
Control 0.30
Statistical Summary
Parameter Concentration (ppb CuS04)
1C15 147.7
1C25 163.7
1C40 187.8
1Cs0 203.9
NOEC 125
LOEC 250
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Table 1-21. Phase Il, Episode 1 Results: 96-hr Acute Toxicity Bioassay using A. bahia

Sample Infor mation Test Parameters

Sample Callected: August 3 & August 5, 2011 Concentrations (ppt): 36.5, 39, 41, 45, 50
Sample Received: August 4 & August 5, 2011 Common Name: Mysid shrimp

Test Dates: August 4 - 8, 2011 Test Endpoints: Acute survival

Test Protocol: EPA/821/R-02/014

SURVIVAL ENDPOINT

Saline Concentration | Percent Survival % Survival in Replicates
(ppt) (Mean + SD) 1 2 3 4 5 6 7 8
50 550 = 27.8 40 60 60 100 80 60 20 20
45 900 *+ 151 100 100 100 100 80 80 60 100
41 975 = 7.1 100 100 80 100 100 100 100 | 100
39 9.0 = 141 100 100 100 100 60 100 100 | 100
365 9.0 + 93 100 100 80 100 80 100 100 | 100
Laboratory Control 975 = 7.1 100 100 100 100 100 100 80 100
Statistical Summary
Parameter Saline Concentration (ppt)
ECas 48.1
ECso 50.7
NOEC 45
LOEC 50
TUA (100/EC25) 2.08
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1.3.2.2 M. pyrifera Chronic Test
Water Quality and Test Acceptability Criteria

All water quality parameters were consistently within acceptable limits, and all test
acceptability criteria were met. Salinity toxicity test results are presented in Table 1-22 and
reference toxicant test results are presented in Table 1-23.

Proportion Germinated

The mean proportion germinated in the laboratory control treatment was 84.8%. The mean
proportion germinated in the 37, 39, 41, 45, 50 ppt concentrations was 85.4, 84.2, 80.0,
72.0 and 70.4%, respectively. Statistically significant effects on M. pyrifera germination
were observed in the 45 ppt and 50 ppt concentrations relative to the laboratory control.
Consequently, the NOEC for the proportion germinated endpoint was 41 ppt. The EC,s and
ECso values were both greater than 50 ppt, and the TU¢ (100% / NOEC) for the proportion
germinated endpoint was 2.44.

Growth-Lenqgth

The mean germination tube length for the laboratory control was 14.1 pum. Mean
germination tube length values in the 37, 39, 41, 45, 50 ppt concentrations were 13.3, 13.1,
9.3, 10.7 and 9.3 pm, respectively. Statistically significant effects were observed in the 41,
45, and 50 ppt concentrations when compared to the laboratory control. Consequently, the
growth NOEC was 39 ppt. The IC,s and ICs values were 40.6 ppt and greater than 50 ppt,
respectively. The TU¢ (100% / ICs) for the growth endpoint was 2.46.

Reference Toxicant Test (Copper Chloride)

The M. pyrifera reference toxicant test produced an ECs, value of 92.8 ppb CuCl; for the
proportion germinated endpoint. This value is within two standard deviations of the
laboratory mean (92.7 £ 77.2 ppb CuCl,), indicating normal sensitivity of the test organisms
based on germination. The ICs, for the germination tube length endpoint was 272.5 ppb
CuCl,. This value is also within two standard deviations of the laboratory mean (193.4 £
181.9 ppb CuCl,), indicating normal sensitivity for growth.
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Table 1-22. Phase Il, Episode 1 Results: 48-hr Chronic Toxicity Bioassay
using M. pyrifera

Sample Information Test Parameters

Sample Callected: August 3& August 5, 2011 Concentr ations (ppt): 36.5, 39, 41, 45, 50
Sample Received: August 4 & August 5, 2011 Common Name: Gant kelp

Test Dates: August 15- 17, 2011 Test Endpoints: Germination, Growth

Test Protocol: EPA/600/R-95/136
PROPORTION GERMINATED

Concentration Proportion Germinated in Replicates
(ppt) (Mean + SD) 1 2 3 4 5
50 704 + 46 66 72 74 65 75
45 720 + 60 63 69 76 78 74
41 800 + 48 77 75 83 85
39 842 + 13 84 83 83 85 86
36.5 854 + 42 82 85 91 88 81
Control 848 + 47 88 83 78 0 85
Statistical Summary
Parameter Saline Concentration (ppt)
ECos >50
ECso >50
NOEC 41
LOEC 45
TU¢ (100/NOEC) 244

GERM TUBE GROWTH-LENGTH

Concentration (ppt) Mean Length (ug)

50 9.30

45 10.65

41 9.30

39 13.10

36.5 13.25

Control 14.05

Statistical Summary
Parameter Saline Concentration (ppt)

I1Ci15 39.7

1C25 40.6

1Ca0 >50

1Cs0 >50
NOEC 39
LOEC 41

TUc (100/1Cz5) 2.46
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Table 1-23. Phase Il, Episode 1 Reference Toxicant Test Results for the 48-hr
Chronic Toxicity Bioassay using M. pyrifera

Sample Infor mation

Sample Collected: Auaust 3& Auqgust 5, 2011

Sample Received: August

Test Dates: August 15 - 17, 2011

Test Parameters

4 & August 5, 2011

PROPORTION GERMINATED

Concentration Proportion Germinated in Replicates
(ppb CuCl2) (Mean + SD) 1 2 3 4 5
300 82 + 28 7 4 10 11 9
180 20 + 41 28 25 28 36 28
100 498 + 26 53 51 49 46 50
32 680 + 22 68 69 65 70 --
18 733 + 41 73 69 71 73
10 764 + 39 77 76 82 71 76
5.6 884 + 19 89 86 91 89 87
Control 848 + 47 88 83 78 0 85
Statistical Summary
Parameter Concentration (ppb CuCl2)
ECos --
ECso 92.8
NOEC 5.6
LOEC 10
TU¢ (100/NOEC) 17.9

GERM TUBE GROWTH-LENGTH

Concentration (ppb) Mean Length (ug)

300 6.75

180 7.95

100 8.95

32 10.13

18 11.10

10 12.15

6 12.80

Control 14.05

Statistical Summary
Parameter Concentration (ppb CuCl2)

IC15 11.6

1C2s 26.1

ICa0 141.6

ICs0 2725
NOEC 5.6
LOEC 10
TUc (100/1C25) 383

Concentr ation (ppb): 5.6, 10, 18, 32, 100, 180, 300
Common Name: Giant kelp

Test Endpoints: Germination, Growth
Test Protocol: EPA/600/R-95/136
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1.3.2.3 S. purpuratus Test
Water Quality and Test Acceptability Criteria

All water quality parameters were within acceptable limits throughout the 96-hour test
duration. Upon test termination, the laboratory control met the criteria for test acceptability.
Salinity toxicity test results are presented in Table 1-24 and reference toxicant test results
are presented in Table 1-25.

Proportion Alive

The average proportion alive for S. purpuratus was 90.2% for the laboratory control
treatment. The mean proportion alive in the 35, 37, 39, 41, and 43 ppt concentrations were
89.8, 89.0, 91.4, 87.7, and 93.5%, respectively. No statistically significant effects on
survival were observed relative to the laboratory control treatment. Consequently, the
NOEC for the proportion alive endpoint was 43 ppt. The ICy and ICso values were both
greater than 43 ppt. The TU¢ (100% / NOEC) for the proportion alive endpoint was 2.33.

Proportion Normal

The mean proportion normal observed in the laboratory control treatment for the S.
purpuratus test was 94.4%. The mean proportion normal in the 35, 37, 39, 41, and 43 ppt
concentrations were 93.3, 27.8, 2.4, 0.0, and 0.0%, respectively. A statistically significant
effect was observed in the 37 ppt salinity treatment when compared to the laboratory
control. Consequently, the NOEC for the proportion normal endpoint was 35 ppt. The ICs
and ICs, values were 35.7 ppt and 36.4 ppt, respectively. The TU¢ (100% / ICys) for the
proportion normal endpoint was 2.80.

Reference Toxicant Test (Copper Sulfate)

The reference toxicant test produced an ECsy value of 12.9 ppb CuSO, for the proportion
normal endpoint. This value is within two standard deviations of the laboratory mean (16.0
+ 7.76 ppb CuS0O,), indicating normal sensitivity of the test organisms.
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Table 1-24. Phase Il, Episode 1 Results: 96-hr Chronic Toxicity Bioassay
using S. purpuratus

Sample Infor mation

Sample Collected: August 3& August 5, 2011
Sample Received: August 4 & August 5, 2011
Test Dates: August 23- 27, 2011

Test Parameters

Concentrations (ppt): 35, 37, 39, 41, 43
Common Name: Purple urchin

Test Endpoints: Survival, Development
Test Protocol: EPA/600/R-95/136

SURVIVAL ENDPOINT

Saline Concentration Proportion Alive Proportion Alive in Replicates
(ppt) (Mean + SD) 1 2 3 4
43 935 + 57 97 100 89 88
41 877 + 56 A 86 81 0
39 914 + 32 0 83 93 9%5
37 89 + 68 95 82 34 95
35 8.8 * 68 87 100 86 87
Laboratory Control 902 + 67 92 87 83 9
Statistical Summary
Parameter Saline Concentration (ppt)
I1C2s >43
ICs0 >43
NOEC 43
LOEC >43
TUc (100/1Cz5) 233

DEVELOPMENTAL ENDPOINT

Saline Concentration| Proportion Normal Proportion Normal in Replicates
(ppt) (Mean + SD) 1 2 3 4
43 00 £ 00 0 0 0 0
41 00 + 00 0 0 0 0
39 24 + 08 3 2 3 2
37 278 + 228 28 59 5 19
35 933 + 23 91 95 91 95
Laboratory Control U4 + 08 95 A A A
Statistical Summary
Parameter Saline Concentration (ppt)
I1C25 3B7
I1Cso 36.4
NOEC 35
LOEC 37
TUc (200/NOEC) 2.80
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Table 1-25. Phase Il, Episode 1 Reference Toxicant Test Results for the 96-hr
Chronic Toxicity Bioassay using S. purpuratus

Sample Infor mation Test Par ameters

Sample Collected: August 3& August 5, 2011 Concentrations (ppb): 3.75, 7.5, 15, 30, 60
Sample Received: August 4 & August 5, 2011 Common Name: Purple urchin

Test Dates: August 23 - 27, 2011 Test Endpoints: Developmental

Test Protocol: EPA/600/R-95/136

DEVELOPMENTAL ENDPOINT

Concentration Proportion Normal Proportion Normal in Replicates
(ppb CuSOa) (Mean £ SD) 1 2 3 4
60 0.0 * 0.0 0 0 0 0
30 0.0 + 0.0 0 0 0 0
15 268 + 350 9 78 19 1
75 U3 ot 25 95 91 97 A
3.75 953 + 33 9% 91 95 9
Laboratory Control 970 + 18 93 9% 99 95
Statistical Summary
Parameter Concentration (ppb CuS04)
ECos 109
ECso 129
NOEC 75
LOEC 15
TUc (100/ECz25) 921
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1.3.2.4 A. affinis Chronic and Acute Tests
Water Quality and Test Acceptability Criteria

All water quality parameters were within acceptable limits throughout the 7-day test
duration. Salinity toxicity test results are presented in Table 1-26 and reference toxicant test
results are presented in Table 1-27. Acute toxicity test results are presented in Table 1-28.

Survival

The average survival rate observed during testing was 96% for the laboratory control
treatment. Mean survival rates in the 37, 39, 41, 45, 50 ppt concentrations were 92.0, 88.0,
88.0, 100.0, and 72.0%, respectively. No statistically significant effects on survival were
observed when compared to the laboratory control. Consequently, the NOEC for survival
was 50 ppt. The LC,s and LCso values were both greater than 50 ppt, and the TU¢ (100% /
NOEC) for the survival endpoint was 2.0.

Biomass

The mean biomass measured for A. affinis was 1.02 mg for the laboratory control treatment.
Mean biomass in the 37, 39, 41, 45, 50 ppt concentrations were 1.03, 1.03, 1.03, 1.04, and
0.86 mg, respectively. No statistically significant effects on biomass were observed relative
to the laboratory control. Consequently, the NOEC for biomass was 50 ppt. The IC,s and
ICs0 values were both greater than 50 ppt, and the TUc (100% / NOEC) for the biomass
endpoint was 2.0.

Acute Survival

The average 96-hour survival rate for the laboratory control treatment was 96.0%. The
mean survival rates in the 37, 39, 41, 45, 50 ppt concentrations were 92.0, 92.0, 88.0, 100,
and 72.0%, respectively. No statistically significant effects on acute survival were observed
relative to the laboratory control. Consequently, the NOEC for survival was 50 ppt. The ICs
and ICso values were both greater than 50 ppt, and the TU, (100% / NOEC) for the survival
endpoint was 2.0.

Reference Toxicant Test (Copper Sulfate)

The reference toxicant test produced an LCs, value of 69.5 ppb CuSO, for the survival
endpoint. This value is within two standard deviations from the laboratory mean (117.9 +
55.4 ppb CuSQ,), indicating normal sensitivity of the test organisms for the survival
endpoint. The ICs, for biomass was 80.6 ppb CuSO,. This value is within two standard
deviations of the laboratory mean (130.4 = 57.5 ppb CuSQ,), indicating normal sensitivity
for the biomass endpoint.
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Table 1-26. Phase Il, Episode 1 Results: 7-day Chronic Toxicity Bioassay
using A. affinis

Sample Infor mation Test Parameters

Sample Collected: Auaqust 3& Auaqust 5, 2011 Concentr ations (ppt): 36.5, 39, 41, 45, 50
Sample Received: August 4 & August 5, 2011 Common Name: Topsmelt

Test Dates: August 10- 17, 2011 Test Endpoints: Survival and Growth

Test Protocol: EPA/600/R-95/136

SURVIVAL ENDPOINT

Concentration % Survival in Replicates
(ppt) (Mean + SD) 1 2 3 4 S
50 720 + 228 60 80 100 80 40
45 1000 + 00 100 100 100 100 100
41 80 + 110 80 100 80 80 100
39 880 + 110 80 100 80 100 80
365 920 + 110 100 100 80 100 80
Control %0 + 89 80 100 100 100 100
Statistical Summary
Parameter Saline Concentration (ppt)
LCos >50
LCso0 >50
NOEC 50
LOEC >50
TUc (100/NOEC) 2.00

BIOMASS ENDPOINT

Concentration (ppt) Mean Weight/Individual (mg)
50 0.86
45 1.04
41 1.03
39 1.03
37 1.03
Control 1.02
Statistical Summary

Parameter Saline Concentration (ppt)
IC15 495
1C25 >50
1Ca0 >50
1Cs0 >50

NOEC 50

LOEC >50
TUc (100/NOEC) 2.00
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Table 1-27. Phase Il, Episode 1 Reference Toxicant Test Results for the 7-day
Chronic Toxicity Bioassay using A. affinis

Sample Infor mation

Test Parameters

Sample Collected: August 3& August 5, 2011 Concentr ation (ppb): 25, 50, 100, 200, 400

Sample Received: August 4 & August 5, 2011

Test Dates: August 10- 17, 2011

Common Name: Topsmelt
Test Endpoints: Survival and Growth
Test Protocol: EPA/600/R-95/136

SURVIVAL ENDPOINT

Concentration % Survival in Replicates
(ppb CuSO4) (Mean + SD) 1 2 3 4 5
400 00 + 00 0 0 0 0 0
200 00 + 00 0 0 0 0 0
100 160 + 261 20 60 0 0 0
50 880 + 110 80 100 80 80 100
25 960 + 89 100 100 100 100 80
Control 1000 + 0.0 100 100 100 100 100
Statistical Summary
Parameter Concentration (ppb CuSOa)
LCos 524
LCso 69.5
NOEC 50
LOEC 100
TUc (100/L.Cy) 1.91

BIOMASS ENDPOINT

Concentration (ppb) M ean Weight/Individual (mg)

400 0.00

200 0.00

100 1.74

50 1.21

25 117
Control 112

Statistical Summary
Parameter Concentration (ppb CuSO4)

IC15 > 100
1C2s > 100
1Ca0 > 100
1Cs0 > 100
NOEC 100
LOEC > 100

TUc (100/NOEC) 1.00
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Table 1-28. Phase Il, Episode 1 Results: 96-hr Acute Toxicity Bioassay using A. affinis

Sample Information Test Parameters

Sample Callected: August 3& August 5, 2011 Concentrations (ppt): 36.5, 39, 41, 45, 50
Sample Received: August 4 & August 5, 2011 Common Name: Topsmelt

Test Dates: August 10- 14, 2011 Test Endpoints: Acute survival

Test Protocol; EPA/600/R-95/136
SURVIVAL ENDPOINT

Saline Concentration Proportion Alive Proportion Alivein Replicates
(ppt) (Mean + SD) 1 2 3 4 5
50 720 + 228 60 80 100 80 40
45 1000 + 00 100 100 100 100 100
41 830 * 110 80 100 80 80 100
39 920 + 110 80 100 80 100 100
36.5 920 + 110 100 100 80 100 80
Laboratory Control 9.0 + 89 80 100 100 100 100
Statistical Summary
Parameter Saline Concentration (ppt)
I1C2s >50
1Cs0 >50
NOEC 50
LOEC >50
TUc (100/NOEC) 2.00
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1.3.3 PHASE I, EPISODE 2: SAMPLES COLLECTED SEPTEMBER 22, 2011

Procedure and organism data for A. bahia, M. pyrifera, S. purpuratus, and A. affinis tests
performed during Phase IlI, Episode 2 are summarized in Table 1-29 and Table 1-30.
Copies of laboratory benchsheets for all tests are provided in Appendix A.

1.3.3.1 A. bahia Chronic and Acute Tests
Water Quality and Test Acceptability Criteria

All water quality parameters were consistently within acceptable limits, and all test
acceptability criteria were met. Salinity toxicity test results are presented in Table 1-31 and
reference toxicant test results are presented in Table 1-32. Acute toxicity test results are
presented in Table 1-33.

Survival

The mean 7-day survival rate observed for A. bahia in the laboratory control was 97.5%.
The mean survival rates in the 37, 39, 41, 45, 60 ppt concentrations were 95.0, 97.5, 97.5,
87.5, and 0.0%, respectively. Statistically significant effects on A. bahia survival were seen
in the 60 ppt treatment compared to the laboratory control. Consequently, the NOEC for
survival was 45 ppt. The LCso value was 51.6 ppt, and the survival TU¢ (100% / LC,s) was
2.11.

Biomass

The mean dry weight measured for the laboratory control mysids was 0.43 mg. The mean
biomass values in the 37, 39, 41, 45, 60 ppt concentrations were 0.42, 0.39, 0.37, 0.21, and
0.0 mg, respectively. Statistically significant effects were observed in the 45 and 60 ppt
treatments relative to the laboratory control. Consequently, the biomass NOEC was 41 ppt.
The 1C,5 and ICsp values were 42.3 ppt and 44.8 ppt, respectively, and the biomass TU¢
(100% / IC25) was 2.37.

Acute Survival

The average 96-hour survival rate for the laboratory control treatment was 100%. The
mean survival rates in the 37, 39, 41, 45, 50 ppt concentrations were 100, 100, 100, 92.5,
and 0.0%, respectively. A statistically significant effect on survival was seen in the 60 ppt
treatment relative to the laboratory control. Consequently, the NOEC for survival was 45
ppt. The ECsy value was 51.2 ppt, and the TU, (100% / NOEC) for the acute survival
endpoint was 2.22.

Reference Toxicant Test (Copper Sulfate)

The reference toxicant test produced an LCsy value of 163.7 ppb CuSO4. This value is
within two standard deviations of the laboratory mean (247.6 + 119.9 ppb CuSO,) indicating
normal sensitivity of the test organisms based on survival. The ICso for biomass was 173.7
ppb CuSO,4. This value is within two standard deviations of the laboratory mean (230.5 *
134.6 ppb CuS0O,), indicating normal sensitivity for the growth endpoint.
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Table 1-29. Phase Il, Episode 2 Chronic Bioassays: Procedure and Organism Data

Parameter

Test S

pecies

Americamysis
bahia

Macrocystis
pyrifera

Sample Properties

Dates Sampled

September 22, 2011

September 22, 2011

Dates Received

September 23, 2011

September 23, 2011

Volume Received

~ 20 L per sample (80 L total)

~ 20 L per sample (80 L total)

Storage Conditions

4°C, dark

4°C, dark

Test Species Information

Aguatic BioSystems,

Dave Gutoff,

Supplier Fort Collins, CO San Diego, CA
Date Acquired October 18, 2011 October 4, 2011
Acquired Temperature 15.6°C N/A
Age Group 7 days old Mature

Test Procedures
Type/Duration Chronic/Renewal; 7 days Chronic/Static; 48 hours
Test Dates October 19 - 26, 2011 October 4 -6, 2011

Control/Dilution H,O

Filtered, UV-treated seawater from Scripps
Institute of Oceanography, La Jolla, CA

Filtered, UV-treated seawater from Scripps
Institute of Oceanography, La Jolla, CA

Temperature o o o o ° o
(recommended/actual) 26°C +1°C/24.5-26.8°C 15°C £ 1°C/14.8 - 15.6°C
Photoperiod 16-hour light: 8-hour dark 16-hour light: 8-hour dark
Salinity

(recommended/actual) 20-30+2ppt/ NA 34 +2ppt/ NA

Test Chamber

400 mL containers

60 mL petri dish

Exposure Volume 150 mL 40 mL
Animals/Replicate 5 7500 spores / mL
Replicates/Treatment 8 5

. Newly hatched Artemia nauplii (~750 nauplii,
Feeding twice daily) None
Deviations From Protocol None None
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Table 1-29 Phase Il, Episode 2 Chronic Bioassays: Procedure and Organism Data

(Continued)

Parameter

Test S

pecies

Strongylocentrotus
purpuratus

Atherinops
affinis

Sample Properties

Dates Sampled

September 22, 2011

September 22, 2011

Dates Received

September 23, 2011

September 23, 2011

Volume Received

~ 20 L per sample (80 L total)

~ 20 L per sample (80 L total)

Storage Conditions

4°C, dark

4°C, dark

Test Species Information

Supplier

Dave Gutoff,

Aquatic BioSystems,

San Diego, CA Fort Collins, CO
Date Acquired October 5, 2011 September 27, 2011
Acquired Temperature N/A 19.9 -20.0°C
Age Group Adult 12 days old
Test Procedures
Type/Duration Chronic/Static; 96 hours Chronic/Renewal; 7 days
Test Dates October 5 - 9, 2011 September 27 - October 4, 2011

Control/Dilution H,O

Filtered, UV-treated seawater from Scripps
Institute of Oceanography, La Jolla, CA

Filtered, UV-treated seawater from Scripps
Institute of Oceanography, La Jolla, CA

Temperature 15+ 1°C/ 14.5 - 16.3°C 20 +1°C/19.2 — 20.6°C
(recommended/actual)
Photoperiod Ambient laboratory 16-hour light: 8-hour dark

Salinity (recommended/actual)

30+ 2ppt/ NA

32+ 2ppt/ NA

Test Chamber

20 mL scintillation vial

600 mL containers

Exposure Volume 5mL 200 mL

Animals/Replicate 2000 eggs, 5 x 10° sperm 5

Replicates/Treatment 4 5

Feeding None Ngwly hs_atched Artemia nauplii (~200 nauplii,
twice daily)

Deviations From Protocol None None
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Table 1-30. Phase Il, Episode 2 Acute Bioassays: Procedure and Organism Data

Parameter

Test S

pecies

Americamysis
bahia

Atherinops
affinis

Sample Properties

Dates Sampled

September 22, 2011

September 22, 2011

Dates Received

September 23, 2011

September 23, 2011

Volume Received

~ 20 L per sample (80 L total)

~ 20 L per sample (80 L total)

Storage Conditions

4°C, dark

4°C, dark

Test Species Information

Supplier

Aquatic BioSystems,
Fort Collins, CO

Aquatic BioSystems,
Fort Collins, CO

Date Acquired

October 18, 2011

September 27, 2011

Acquired Temperature 15.6°C 19.9 - 20.0°C
Age Group 7 days old 12 days old
Test Procedures
Type/Duration Acute/Renewal; 96 hours Acute/Renewal; 96 hours
Test Dates October 19 - 23, 2011 September 27 - October 1, 2011

Control/Dilution H,O

Filtered, UV-treated seawater from Scripps
Institute of Oceanography, La Jolla, CA

Filtered, UV-treated seawater from Scripps
Institute of Oceanography, La Jolla, CA

Temperature o o ° °
(recommended/actual) 26 £1°C/24.5-26.8°C 20+£1°C/19.2-20.6°C
Photoperiod 16-hour light: 8-hour dark 16-hour light: 8-hour dark

Salinity (recommended/actual)

5-30+1ppt/ NA

10 — 30 ppt/ NA

Test Chamber 250 mL containers 250 mL containers
Exposure Volume 200 mL 200 mL
Animals/Replicate 5 5
Replicates/Treatment 8 5

Feeding

Newly hatched Artemia nauplii (~100 nauplii,
daily)

Newly hatched Artemia nauplii (~100 nauplii,
once prior to renewal)

Deviations From Protocol

None

None

Weston Solutions, Inc.

52




West Basin Municipal Water District High-Salinity Sensitivity Study:
Short-and Long-Term Exposure Assessments

Table 1-31. Phase Il, Episode 2 Results: 7-day Chronic Toxicity Bioassay

using A. bahia
Sample Infor mation Test Parameters
Sample Collected: September 22, 2011 Concentr ations (ppt): 36.5, 39, 41, 45, 60
Sampl e Received: September 23, 2011 Species Common Name: Mysid shrimp
Test Dates: October 19 - 26, 2011 Test Endpaints: Survival, Gowth

Test Protocol: EPA/821/R-02/014

SURVIVAL ENDPOINT

Concentration % Survival in Replicates
(ppt) (Mean + SD) 1 2 3 4 5 6 7 8
60 00 + 00 0 0 0 0 0 0
45 875 + 104 80 80 100 80 80 80 100 100
41 975 + 71 100 100 80 100 100 100 100 100
39 975 + 71 100 100 80 100 100 100 100 100
36.5 %0 + 93 100 80 100 100 80 100 100 100
Lab Control 975 + 71 80 100 100 100 100 100 100 100

Statistical Summary
Parameter Saline Concentration (ppt)
LCos 475
LCso 51.6
NOEC 45
LOEC 60
TUc (100/LC25) 211
BIOMASS ENDPOINT
Concentration (ppt) Mean Weight (mg)

60 0.00

45 021

41 0.37

39 0.39

36.5 0.42

Laboratory Control 0.43

Statistical Summary
Parameter Saline Concentration (ppt)

IC15 41.3

1C2s 42.3

I1Ca0 438

1Cs0 44.8

NOEC 41
LOEC 45
TUc (100/1Czs) 2.37
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Table 1-32. Phase Il, Episode 2 Reference Toxicant Test Results for the 7-day
Chronic Toxicity Bioassay using A. bahia

Sample Information Test Parameters

Sample Collected: September 22, 2011 Concentr ations (ppb): 62.5, 125, 250, 500, 1000
Sampl e Received: September 23, 2011 Species Common Name: Mysid shrimp

Test Dates: October 19 - 26, 2011 Test Endpoints: Survival and Growth

Test Protocol : EPA/821/R-02/014

SURVIVAL ENDPOINT

Concentration % Survival in Replicates
(ppb CuSO4) (Mean + SD) 1 2 3 4 5 6 7 8
1000 00 + 00 0 0 0 0 0 0 0 0
500 25 + 71 0 0 0 20 0 0 0 0
250 150 + 207 20 0 20 0 0 0 60 20
125 725 + 238 | 8 60 100 | 100 40 80 80 40
62.5 25 + 104 80 100 100 100 80 100 80 100
Control 975 £+ 71 100 100 100 100 100 80 100 100
Statistical Summary
Parameter Concentration (ppb CuSO4)
LCos 116.4
LCso 163.7
NOEC 62.5
LOEC 125
BIOMASS ENDPOINT
Concentration (ppb .
CusOy) Mean Weight (mg)
1000 0.00
500 0.01
250 0.04
125 021
62.5 0.28
Control 0.28
Statistical Summary
Parameter Concentration (ppb CuSOa4)
IC15 97.1
1C25 1205
1Ca0 1525
ICs0 173.7
NOEC 62.5
LOEC 125
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Table 1-33. Phase Il, Episode 2 Results: 96-hour Acute Toxicity Bioassay

using A. bahia
Sample Infor mation Test Parameters
Sample Callected: September 22, 2011 Concentrations (ppt): 36.5, 39, 41, 45, 60
Sampl e Received: September 23, 2011 Common Name: Mysid shrimp
Test Dates: October 19 - 23, 2011 Test Endpoints: Acute survival

Test Protocol: EPA/821/R-02/014

SURVIVAL ENDPOINT

Saline Concentration | Proportion Alive Proportion Alivein Replicates
(Ppt) (Mean + SD) 1 2 3 4 5 6
60 00 + 00 0 0 0 0 0 0 0 0
45 R5 £ 104 100 80 100 100 80 80 100 100
41 1000 + 00 100 100 100 100 100 100 100 100
39 1000 + 00 100 100 100 100 100 100 100 100
365 1000 £ 00 100 100 100 100 100 100 100 100
Laboratory Control | 1000 + 0.0 100 100 100 100 100 100 100 100
Statistical Summary
Parameter Saline Concentration (ppt)
EC2s --
ECso 512
NOEC 45
LOEC 60
TUc (100/NOEC) 222
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1.3.3.2 M. pyrifera Chronic Test
Water Quality and Test Acceptability Criteria

All water quality parameters were consistently within acceptable limits, and all test
acceptability criteria were met. Salinity toxicity test results are presented in Table 1-34 and
reference toxicant test results are presented in Table 1-35.

Proportion Germinated

The mean proportion germinated in the laboratory control treatment was 83.2%. The mean
proportion germinated in the 37, 39, 41, 45, and 60 ppt concentration was 81.8, 77.6, 74.8,
72.4 and 31.6%, respectively. Statistically significant effects on M. pyrifera germination
were observed in the 41, 45, and 60 ppt concentrations relative to the laboratory control.
Consequently, the NOEC for the proportion germinated endpoint was 39 ppt. The EC,s and
ECso values were 48.6 ppt and 56.3 ppt, respectively. The TUc (100% / ECys) for the
proportion germinated endpoint was 2.06.

Growth-Length

The mean germination tube length for the laboratory control was 14.7 pym. The mean
germination tube length values in the 37, 39, 41, 45, 60 ppt concentrations were 13.5, 13.5,
13.7, 11.7 and 6.0 um, respectively. Statistically significant effects were observed in the 45
ppt and 50 ppt concentrations when compared to the laboratory control. Consequently, the
growth NOEC was 41 ppt. The IC,s and ICs, values were 46.9 ppt and 56.5 ppt,
respectively. The TUc (100% / IC,5) for the growth endpoint was 2.13.

Reference Toxicant Test (Copper Chloride)

The M. pyrifera reference toxicant test produced an ECs, value of 321.74 ppb CuCl; for the
proportion germinated endpoint. This value is within two standard deviations of the
laboratory mean (102.0 £ 127.5 ppb CuCl,), indicating less than normal sensitivity of the
test organisms based on germination. The ECs, for the germination tube length endpoint
was 244.1 ppb CuCl,. This value is within two standard deviations of the laboratory mean
(202.7 £ 171.8 ppb CuCl,), indicating normal sensitivity for growth.
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Table 1-34. Phase Il, Episode 2 Results: 48-hr Chronic Toxicity Bioassay
using M. pyrifera

Sample Infor mation Test Parameters

Sample Callected: September 22, 2011 Concentr ations (ppt): 36.5, 39, 41, 45, 60
Sampl e Received: September 23, 2011 Common Name: Giant kelp

Test Dates: October 4 - 6, 2011 Test Endpoints: Germination, Growth

Test Protocol: EPA/600/R-95/136

PROPORTION GERMINATED

Concentration Proportion Germinated in Replicates
(ppt) (Mean + SD) 1 2 3 4 5
60 316 + 79 39 37 33 30 19
45 724 + 35 76 68 71 71 76
41 748 + 41 80 73 78 70 73
39 76 + 24 75 81 77 79 76
36.5 818 + 20 82 85 80 82 80
Control 832 + 26 85 86 81 84 80
Statistical Summary
Parameter Saline Concentration (ppt)
ECos 48.6
ECso 56.3
NOEC 39
LOEC 41
TU¢ (100/ECys) 2.06

GERM TUBE GROWTH-LENGTH

Concentration (ppt) Mean Length (ug)

60 6.00

45 11.70

41 13.65

39 13.50

36.5 13.45

Control 14.65

Statistical Summary
Parameter Saline Concentration (ppt)

I1Ci15 434

1C25 46.9

1Ca0 52.7

1Cs0 56.5
NOEC 41
LOEC 45

TUc (100/1C25) 213
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Table 1-35. Phase Il, Episode 2 Reference Toxicant Test Results for the 48-hr
Chronic Toxicity Bioassay using M. pyrifera

Sample Information Test Parameters

Sampl e Collected: September 22, 2011 Concentration (ppb): 5.6, 10, 18, 32, 100, 180, 300
Sampl e Received: September 23, 2011 Common Name: Gant kelp

Test Dates: October 4 - 6, 2011 Test Endpoints: Germination, Growth

Test Protocol : EPA/600/R-95/136

PROPORTION GERMINATED

Concentration Proportion Germinated in Replicates
(ppb CuCl2) (Mean + SD) 1 2 3 4 5
300 394 + 102 37 48 42 47 23
180 51.8 + 7.1 59 54 54 52 40
100 614 + 71 63 64 64 67 49
32 732 + 31 73 76 74 75 68
18 754 + 30 79 78 73 72 75
10 770 + 33 76 80 72 77 80
5.6 766 + 28 74 79 80 74 76
Control 832 + 26 85 86 81 84 80
Statistical Summary
Parameter Concentration (ppb CuCl2)
EC2s 100.1
ECso 321.7
NOEC <56
LOEC 5.6
TU¢ (100/NOEC) 179

GERM TUBE GROWTH-LENGTH

Concentration (ppb) Mean Length (ug)

300 6.30

180 8.50

100 9.80

32 12.65

18 13.10

10 12.90

6 13.00

Control 14.65

Statistical Summary
Parameter Concentration (ppb CuCl2)

ECis 36.7

EC2s 71.7

ECa0 162.2

ECso 244.1

NOEC <56
LOEC 5.6

TUc (100/EC25) 17.86
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1.3.3.3 S. purpuratus Test
Water Quality and Test Acceptability Criteria

All water quality parameters were within acceptable limits throughout the 96-hour test
duration. Upon test termination, the laboratory control met the criteria for test acceptability.
Salinity toxicity test results are presented in Table 1-36 and reference toxicant test results
are presented in Table 1-37.

Proportion Alive

The average proportion alive for S. purpuratus was 88.4% for the laboratory control
treatment. The mean proportion alive in the 35, 37, 39, 41, and 43 ppt concentrations were
92.3, 74.8, 99.3, 98.8, and 98.3%, respectively. No statistically significant effects on
survival were observed relative to the laboratory control treatment. Consequently, the
NOEC for the proportion alive endpoint was 43 ppt. The ICy and ICso values were both
greater than 43 ppt. The TU¢ (100% / NOEC) for the proportion alive endpoint was 2.33.

Proportion Normal

The mean proportion normal observed in the laboratory control treatment for the S.
purpuratus test was 94.9%. Mean proportion normal in the 35, 37, 39, 41, and 43 ppt
concentrations were 91.7, 90.1, 1.3, 0.0, and 0.0%, respectively. A statistically significant
effect was observed in the 39 ppt salinity treatment when compared to the laboratory
control. Consequently, the NOEC for the proportion normal endpoint was 37 ppt. The ICs
and I1Cs, values were 37.4 ppt and 38.0 ppt, respectively. The TU¢ (100% / ICys) for the
proportion normal endpoint was 2.67.

Reference Toxicant Test (Copper Sulfate)

The reference toxicant test produced an ECsy value of 14.2 ppb CuSO, for the proportion
normal endpoint. This value is within two standard deviations of the laboratory mean (15.9
* 7.60 ppb CuS0O,), indicating normal sensitivity of the test organisms.
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Table 1-36. Phase Il, Episode 2 Results: 96-hr Chronic Toxicity Bioassay
using S. purpuratus

Sample Infor mation Test Parameters

Sample Collected: Septmber 22, 2011 Concentr ations (ppt): 35, 37, 39, 41, 43
Sample Received: September 23, 2011 Common Name: Purple urchin

Test Dates: October 5- 9, 2011 Test Endpoints: Survival, Development

Test Protocol: EPA/600/R-95/136
SURVIVAL ENDPOINT

Saline Concentration Proportion Alive Proportion Alivein Replicates
(ppt) (Mean + SD) 1 2 3 4
43 983 + 20 100 97 9% 100
11 988 + 25 100 95 100 100
39 03 £ 09 9 93 100 100
37 748 + 99 85 67 65 81
35 N3 + 102 9% 100 77 %
Laboratory Control 834 + 86 100 79 87 87
Statistical Summary
Parameter Saline Concentration (ppt)
1C25 > 43
ICs0 > 43
NOEC 43
LOEC >43
TUc (100/NOEC) 2.33

DEVELOPMENTAL ENDPOINT

Saline Concentration| Proportion Normal Proportion Normal in Replicates
(ppt) (Mean + SD) 1 2 3 4
43 00 + 00 0 0 0 0
11 00 + 00 0 0 0 0
39 12 + 13 0 3 1 1
37 N1 £ 75 83 9% 85 98
35 917 + 43 95 89 87 %
Laboratory Control 949 + 60 99 86 95 99
Statistical Summary
Parameter Saline Concentration (ppt)
IC2s 374
ICs0 33.0
NOEC 37
LOEC 39
TUc (100/1C25) 2.67
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Table 1-37. Phase Il, Episode 2 Reference Toxicant Test Results for the 96-hr

Chronic Toxicity Bioassay using S. purpuratus

Sample Information Test Parameters

Sample Callected: Septmber 22, 2011 Concentrations (ppb): 3.75, 7.5, 15, 30
Sample Received: September 23, 2011 Common Name: Purple urchin

Test Dates: October 5- 9, 2011 Test Endpoaints: Developmental

Test Protocol : EPA/600/R-95/136

DEVELOPMENTAL ENDPOINT

Concentration Proportion Normal Proportion Normal in Replicates
(ppb CuS04) (Mean + SD) 1 2 3
30 0.0 + 0.0 0 0 0 0
15 373+ 49 37 40 31 12
7.5 888 + 6.4 95 91 89 80
3.75 9380 + 5.5 97 A 9% 85
Laboratory Control 907 34 86 0 93 A
Statistical Summary
Parameter Concentration (ppb CuSOa4)
ECos 122
ECso 14.2
NOEC 7.5
LOEC 15
TUc (100/EC>25) 8.22
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1.3.3.4 A. affinis Chronic and Acute Tests
Water Quality and Test Acceptability Criteria

All water quality parameters were within acceptable limits throughout the 7-day test
duration. Salinity toxicity test results are presented in Table 1-38 and reference toxicant test
results are presented in Table 1-39. Acute toxicity test results are presented in Table 1-40.

Survival

The average survival rate observed during testing was 88.0% for the laboratory control
treatment. The mean survival rates in the 37, 39, 41, 45, 60 ppt concentrations were 92.0,
84.0, 92.0, 80.0, and 12.0%, respectively. Statistically significant effects on survival were
observed in the 60 ppt salinity treatment when compared to the laboratory control.
Consequently, the NOEC for survival was 45 ppt. The LC,s and LCs, values were 48.6 ppt
and 52.6 ppt, respectively. The TU¢ (100% / LCys) for the survival endpoint was 2.06.

Biomass

The mean biomass measured for A. affinis was 0.80 mg for the laboratory control treatment.
The mean biomass in the 37, 39, 41, 45, 60 ppt concentrations was 0.79, 0.77, 0.87, 0.85,
and 0.21 mg, respectively. Statistically significant effects on biomass were observed in the
60 ppt salinity treatment when compared to the laboratory control. Consequently, the
NOEC for biomass was 45 ppt. The IC,5 and ICsp values were 50.0 ppt and 55.1 ppt, and
the TU¢ (100% / ICys) for the biomass endpoint was 2.0.

Acute Survival

The average 96-hour survival rate for the laboratory control treatment was 88.0%. The
mean acute survival rates in the 37, 39, 41, 45, 60 ppt concentrations were 92.0, 84.0, 92.0,
80.0, and 12.0%, respectively. Statistically significant effects on acute survival were
observed in the 60 ppt salinity treatment relative to the laboratory control. Consequently,
the NOEC for acute survival was 45 ppt. The EC,5 and ECsy values were 48.6 ppt and 52.7
ppt, respectively. The TUa (100% / ECy5) for the acute survival endpoint was 2.06.

Reference Toxicant Test (Copper Sulfate)

The reference toxicant test produced an LCso value of 117.1 ppb CuSO, for the survival
endpoint. This value is within two standard deviations from the laboratory mean (115.8 +
52.0 ppb CuSQ,), indicating normal sensitivity of the test organisms for the survival
endpoint. The ICsy for biomass was 140.2 ppb CuSO,. This value is within two standard
deviations of the laboratory mean (129.1 + 55.2 ppb CuSQ,), indicating normal sensitivity
for the biomass endpoint.

Weston Solutions, Inc. 62



West Basin Municipal Water District High-Salinity Sensitivity Study:
Short-and Long-Term Exposure Assessments

Table 1-38. Phase Il, Episode 2 Results: 7-day Chronic Toxicity Bioassay
using A. affinis

Sample Infor mation Test Parameters

Sample Collected: Septmber 22, 2011 Concentr ations (ppt): 36.5, 39, 41, 45, 60
Sampl e Received: September 23, 2011 Common Name: Topsmelt

Test Dates: Septenmber 27 - October 4, 2011 Test Endpoints: Survival and Growth

Test Pratocol - FPA/600/R-95/136

SURVIVAL ENDPOINT

Concentration % Survival in Replicates
(ppt) (Mean + SD) 1 2 3 4 5
60 120 + 110 0 20 0 20 20
45 800 + 141 80 80 80 100 60
41 920 + 110 100 80 80 100 100
39 840 + 167 80 100 100 80 60
36.5 920 + 110 80 100 100 100 80
Control 830 + 11.0 80 100 80 80 100
Statistical Summary
Parameter Saline Concentration (ppt)
LC2s 48.6
LCso 52.6
NOEC 45
LOEC 60
TUc (100/NOEC) 2.06

BIOMASS ENDPOINT

Concentration (ppt) Mean Weight/Individual (mg)

60 021

45 0.85

41 0.86

39 0.77

37 0.79

Control 0.80

Statistical Summary
Parameter Saline Concentration (ppt)

ICi15 48.0

1C25 50.0

1Ca0 53.1

1Cs0 55.1
NOEC 45
LOEC 60

TUc (100/1C25) 2.00
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Table 1-39. Phase Il, Episode 2 Reference Toxicant Test Results for the 7-day
Chronic Toxicity Bioassay using A. affinis

Sample Infor mation

Sample Collected: Septmber 22, 2011
Sampl e Received: September 23, 2011

Test Dates: September 27 - October 4, 2011

Test Parameters

Concentr ation (ppb): 25, 50, 100, 200, 400
Common Name: Topsmelt

Test Endpoints: Survival and Growth
Test Pratocol - FPA/600/R-95/136

SURVIVAL ENDPOINT

Concentration % Survival in Replicates
(ppb CuSO4) (Mean + SD) 1 2 3 4
400 0.0 + 0.0 0 0 0 0
200 4.0 + 89 0 0 0 0 20
100 64.0 + 261 20 80 80 80 60
50 1000 + 0.0 | 100 | 100 100 100 | 100
25 83.0 + 110 | 8 100 80 100 | 80
Control 92.0 + 179 |1 60 100 100 100 | 100
Statistical Summary
Parameter Concentration (ppb CuS04)
LCos 954
LCso 1171
NOEC 100
LOEC 200
BIOMASS ENDPOINT
Concentration (ppb) Mean Weight/Individual (mg)
400 0.00
200 0.06
100 0.76
50 104
25 0.96
Control 0.86
Statistical Summary
Parameter Concentration (ppb CuS04)
I1Ci15 86.6
1C25 106.1
I1Ca0 126.6
1Cs0 140.2
NOEC 100
LOEC 200
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Table 1-40. Phase Il, Episode 2 Results: 96-hour Acute Toxicity Bioassay
using A. affinis

Sample Infor mation Test Parameters

Sample Callected: Septmber 22, 2011 Concentrations (ppt): 36.5, 39, 41, 45, 60
Sample Received: September 23, 2011 Common Name: Topsmelt

Test Dates: September 27 - October 1, 2011 Test Endpoints: Acute survival

Test Protocol: EPA/600/R-95/136

SURVIVAL ENDPOINT

Saline Concentration Proportion Alive Proportion Alivein Replicates
(ppt) (Mean £ SD) 1 2 3 4 5
60 120 + 110 0 20 0 20 20
45 800 + 141 80 80 80 100 60
11 920 + 110 100 80 80 100 100
39 840 + 167 80 100 100 80 60
36.5 920 + 110 80 100 100 100 80
Laboratory Control 830 + 110 80 100 80 80 100
Statistical Summary
Parameter Saline Concentration (ppt)
EC2s 48.6
ECso 52.6
NOEC 45
LOEC 60
TUA (100/EC25) 2.06
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1.4 DISCUSSION

All bioassays conducted adhered to the methods outlined by USEPA protocols. Water
quality deviations that occurred during testing were responded to with corrective actions by
laboratory technicians, and did not prove to affect test results. Additionally, reference
toxicant test results showed that the organisms used for each test were appropriately
sensitive. With the exception of the topsmelt tested in Phase I, all bioassays met the
protocol acceptance criteria for survival and sublethal response to the laboratory control
treatment.

1.4.1 AcuUTE TOXICITY RESULTS

Phase | acute toxicity testing was performed to determine what specific range of salinities
would elicit both highly significant effects (i.e. 100% mortality) and no significant effects, and
to identify the two most sensitive species to expose to salinities within that range during
Phase Il. As shown in Table 1-41, Phase | acute toxicity testing results indicated that C.
stigmaeus (sand dab), with an NOEC of 51 ppt, was the least sensitive of the three species
tested. The A. bahia (mysid shrimp) and A. affinis (topsmelt) bioassays resulted in similar
statistical endpoint values (e.g. the NOEC for both was 42 ppt) and were, therefore, used
for Phase Il testing.

As a result of the Phase | testing effects levels, the salinity test dilutions for Phase Il were
ranged from 36.5 to 50 ppt. The results of Phase Il, Episodes 1 and 2, showed that the
salinity effects on the two species were consistently similar. The mean LCs, values
calculated from all three test episodes were 49.2 and 50.7 ppt for A. bahia and A. affinis,
respectively. The A. affinis mean LCsy, however includes a conservative estimate of 51 ppt
for the Phase Il, Episode 1 bioassay because the LCsy was greater than the highest test
concentration of 50 ppt, and was therefore not calculable (this why the 50 ppt dilution was
substituted with 60 ppt for Episode 2). As a result, the actual difference between the two
would have been slightly greater, and since there was a consistent sensitivity hierarchy, A.
bahia is considered the more sensitive acute toxicity test species. As shown in Figure 1-1,
the lowest salinity level to elicit a statistically significant effect on acute survival during the
Phase Il definitive testing episodes was 50 ppt. The highest salinity level that did not result
in toxic effects (NOEC) was 45 ppt. The absence of an effect at this concentration was
shown with A. bahia in both Phase Il episodes and with A. affinis in the Episode 2.

1.4.2 CHRONIC TOXICITY RESULTS

Phase | chronic toxicity testing was performed to determine what specific range of salinities
would elicit both highly significant effects (i.e. 100% mortality) and no significant effects in
order to develop a Phase Il dilution range that would provide more definitive results. As a
result of the Phase | testing effects levels, the salinity test dilutions for Phase Il ranged from
36.5 to 50 ppt for the three species representing trophic levels that would most likely be
found in the brine discharge environment: A. affinis (topsmelt), A. bahia (mysid shrimp), and
M. pyrifera (giant kelp). The S. purpuratus (purple urchin) bioassay, which was the slightly
more sensitive of the two other species tested was also promulgated in Phase Il in order to
compare to the results of several other high salinity studies that have used this bioassay.
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Table 1-41. Summary of Acute Toxicity Bioassay Test Results

Test Organism Endpoint | ec,c | ECs, | NOEC | LOEC | ECss | ECs | NOEC | LOEC | ECss | ECs | NOEC | LOEC
Atherinops affinis Acute 451 48.5 42 51 >50 | >50 50 >50 48.6 52.6 45 60
Survival
Americamysis bahia Acute 43.8 455 42 51 48.1 50.7 45 50 - 51.2 45 60
Survival

. . . Acute

Salinity 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 51 52 53 54 55 56 57 58 59 60 61
Mysid Lowest Observable -
Topsmelt Effects Concentrations s
Sand dab (LOEC) .
Mysid No Observable Effects I Legend
Topsmelt Concentrations . Episode 1 sand dabs
Sand dab (NOEC) - Episode 2
Episode 3
Estimated as there was no observed
effect in the highest conc. (50 ppt).

Figure 1-1. Acute Toxicity LOEC and NOEC Species Comparisons
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As presented in Table 1-42, the results of Phase Il, Episodes 1 and 2, show that the salinity
effects were consistently least significant on A. affinis. Although the M. pyrifera bioassays
resulted in NOEC values one dilution lower than the A. bahia bioassays, this occurred due to
low variations from the mean commonly observed with M. pyrifera testing that result in
differences from the control group that can be small but still statistically significant. For
example, the percent difference in M. pyrifera germination rate between the control treatment
and the 41 ppt treatment was only 10%, but this was a statistically significant difference
(making it the LOEC); whereas the percent difference in A. bahia biomass between the control
treatment and the 41 ppt treatment was 14%, yet this was not a statistically significant
difference (making it the NOEC). The more appropriate chronic toxicity endpoint value to use
for comparing species sensitivity is the 1Csxp.

The mean ICsy values calculated from all three test episodes for A. bahia biomass and M.
pyrifera germ-tube growth (the two more sensitive endpoints for both species) were 46.4 and
55 ppt, respectively. The A. affinis mean ICso, however, includes a conservative estimate of 51
ppt for the Phase II, Episode 1 bioassay because the ICsy, was greater than the highest test
concentration of 50 ppt, which was not calculable. As a result, the actual difference between
the two would have been even greater. Therefore, A. bahia is considered the most sensitive
chronic toxicity test organism among the three chosen as representatives of species most likely
to reside in the discharge environment. Figure 1-2 shows the results of the most sensitive A.
bahia test episode (Phase Il, Episode 2) and toxicity endpoint (biomass). The lowest salinity
level to elicit a significant effect on A. bahia biomass was 45 ppt. The highest salinity level that
did not result in statistically significant effects (NOEC) was 41 ppt. As expected, the purple
urchin was more sensitive to the effects of high salinity than the mysid shrimp. The average
Phase Il no-effects concentration calculated for the purple urchin was 36 ppt, and the three
episode ICs, average was 37.1 ppt.
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Table 1-42. Summary of Chronic Toxicity Bioassay Test Results

Test Organism Endpoint | Ec,. | ECs | NOEC | TUc | ECs | ECs | NOEC | TUc | ECss | ECsx | NOEC | TUC
Survival 43.5 45.3 42 2.38 47.9 50.0 45 2.09 47.5 51.6 45 2.11
Americamysis bahia
Biomass 43.8 46.2 42 2.29 43.7 48.1 41 2.29 42.3 44.8 41 2.37
Prop Germ 51.9 54.7 42 1.93 > 50 > 50 41 2.44 48.6 56.3 39 2.06
Macrocystis pyrifera
Growth 49.1 57.5 42 2.04 40.6 > 50 39 2.46 46.9 56.5 41 2.13
Survival 45.1 48.5 42 2.22 > 50 > 50 50 2.00 48.6 52.6 45 2.06
Atherinops affinis
Biomass 45.4 51.7 42 2.20 > 50 > 50 50 2.00 50.0 55.1 45 2.00
Strongylocentrotus Prop Alive > 70 > 70 70 1.45 > 43 > 43 43 2.33 > 43 > 43 43 2.33
purpuratus Prop Normal | 34.8 36.9 33 2.87 35.7 36.4 35 2.80 37.4 38.0 37 2.67

6
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Figure 1-2. Growth Results of Most Sensitive A. bahia Bioassay (Phase Il, Episode 2)
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2.0 LONG-TERM EXPOSURE ASSESSMENT

2.1 INTRODUCTION

Based on a similar but smaller scale study performed in support of the discharge permitting
process for the Carlsbad Desalination Plant (Voutchkov, 2007), Weston Solutions, Inc.
(WESTON) performed a biometric mesocosm study to assess the potential long-term
effects of elevated salinities exhibited by discharges from the West Basin Municipal Water
District's desalination demonstration facility (DDF). Test subjects were aquatic organisms
representative of faunal communities indigenous to various near-shore environments in
Southern California. The study took place at the Sealab Public Research Aquarium
(SealLab) located near the DDF in Redondo Beach, CA. The mesocosm study was also
conducted to corroborate the results of the acute and chronic toxicity testing already
completed to assess the “short-term” exposure effects of diluted DDF brine samples on
various aquatic organisms. “Long-term” was chosen as the exposure qualifier for the
mesocosm component of the study to distinguish it from the Whole Effluent Toxicity
component that evaluated acute and chronic toxicity endpoints after “short-term” exposures.
Sealab provided a split-chamber, flow-through aquarium of sufficient size to house an
assemblage of aquatic organisms representative of the regional biological community.
These organisms were exposed to both ambient and high salinity flows in the two
chambers, each with a capacity of 150 gallons.

Several invertebrate and vertebrate species were acquired from organism providers
permitted by the California Department of Fish and Wildlife. Equal numbers of each were
placed in the high and ambient salinity sides of the research aquarium, and subsequently
monitored by Sealab technicians. The size of the chamber necessary to adequately hold
the number of organisms acquired prohibited the use of multiple, simultaneously exposed
replicates. Therefore, a temporal replication approach was taken whereby three eight-week
exposure Trials were performed in succession. Each exposure Trial involved successive
incremental increases in salinity in the elevated salinity exposure chamber, resulting in
three two-week exposures to low (37 ppt), mid (41 or 42.5 ppt), and high (44.5 or 47.5 ppt)
salinity levels. In an effort to avoid any confounding influence associated with acclimation in
between each of three salinity level exposure periods, salinities in the brine exposure
chamber were slowly reduced back to ambient salinity before being slowly raised to the next
exposure level.

The organisms in both the ambient and high salinity test chambers were monitored daily by
Sealab staff throughout each exposure Trial for mortalities and variations in behavior. In
addition, sub-lethal impacts to select biological endpoints were also assessed at the end of
the mid and high salinity exposure periods for each Trial. First, half of the adult invertebrate
mussels or urchins were removed after the mid salinity exposure period and used to
perform the U.S. EPA chronic toxicity bioassay that assesses embryo fertilization and/or
development. Gametes and/or embryos harvested from adults exposed to both ambient and
elevated salinities were placed in test vials containing either ambient seawater or water with
an elevated salinity matching that in which the adult organisms had been exposed and then
assessed for fertilization rate and/or embryo development success. This procedure was
then repeated after the high salinity exposure period for all three Trials. Sub-lethal
endpoints were also assessed using two fish species. Juvenile white sea bass and speckled
sanddabs big enough not to be preyed on in the exposure chambers but young enough to
exhibit noticeable growth over the eight week exposure Trials were acquired and distributed
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equally between the two exposure chambers (10 of each on both sides). The fish were
removed after completion of the high salinity exposure period and were measured for
weight gain and increases in length relative to the data obtained by measuring a sub-set of
the test population prior to study initiation. The mortality, behavior, and sub-lethal endpoint
data are reported and discussed in the following sections.

2.2 Methods
2.2.1 TEeST EXPOSURE PROCEDURES

All testing was conducted at the SealLab in a research aquarium partitioned into two 150-
gallon test chambers, allowing for housing and monitoring of several test organisms under
two simultaneous salinity regimes — ambient salinity and a diluted brine flow (Figure 2-1).
The size of the research aquarium, the limited space available at Sealab, and the number
of organisms desired for testing prohibited the use of multiple, simultaneously performed
replicates. Therefore, a temporal replication approach was taken, which involved three
eight-week exposure Trials performed in succession. Control and test dilution water for the
mesocosm exposure Trials was collected through an open ocean, screened intake that sits
above the abandoned once through cooling tunnel. During each exposure Trial, the salinity
in the diluted brine flow chamber was increased incrementally twice, resulting in three two-
week exposures to low (37 ppt), mid (41 or 42.5 ppt), and high (44.5 or 47.5 ppt) salinity
levels.

An exposure period of 14 days was chosen for each salinity level tested during all three
exposure trials because it was assumed that visible adverse impacts to adult invertebrates
and juvenile fish (e.g. behavior, lesions, passivity etc.) would be detectable within this
timeframe based on previous experimentation on thermal effects of power plant discharges
on aquatic organisms. In addition, like thermal impacts, high salinity/TDS does not exhibit
the bioaccumulative or biotransformative properties of chemical contaminants that could
elicit adverse impacts after longer exposures. Lastly, it was considered a conservative
duration for simulating effects in the discharge zone where fish and mobile invertebrates
expected to reside in King’s Harbor would not likely be exposed to a salinity plume for an
extended period of time.

The specific salinity levels were selected primarily based on results of previous studies and
the WET testing component of this study. They were adaptively modified based on the
results of each successive trial. The low salinity level was tied to the level shown to elicit
chronic toxicity among echinoderms under short-term WET testing. The mid salinity was
tied to the level shown to elicit chronic toxicity to the most sensitive species among other
WET indicator organisms. The high salinity level was chosen as a high-end bracket in order
to determine whether adult and juvenile organisms would demonstrate a higher tolerance.
The high salinity level was modified after Trial 1 in an effort to better resolve a No
Observable Effects Level (NOEL) after Trial 1 resulted in significant mortalities at 47.5 ppt.
The mid salinity level was modified in Trial 3 in an effort to determine whether exposure to a
salinity between 37 ppt and the previous mid salinity (42.5 ppt) would result in higher
tolerance among gametes/embryos from organisms exposed to that level. The test dates
and three exposure salinities for each Trial are displayed in Table 2-1.
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Table 2-1. High Salinity Test Exposures and Duration

Test Trial Test Dates Salinity Regime Test Salinity (ppt)
) October 3 — October 17, 2011 Low 37
Trial 1
October 3, 2011 - October 24 — November 7, 2011 Mid 42.5
November 28, 2011 -
November 14 — November 28, 2011 High 47.5
) December 15 — December 29, 2011 Low 37
Trial 2
December 15, 2011 — January 2 — January 16, 2012 Mid 42.5
February 6, 2012 -
January 23 — February 6, 2012 High 44.5
) May 18 — June 1, 2012 Low 37
Trial 3
May 18, 2012 — June 5 — June 19, 2012 Mid 41
July 9, 2012 -
June 25— July 9, 2012 High 44.5
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In an effort to avoid any confounding influence associated with acclimation in between each
of three salinity level exposure periods, salinities in the brine exposure chamber were slowly
reduced back to ambient salinity before being slowly raised to the next exposure level. The
initial transition from ambient to the low end of the three high-salinity levels was done over a
12-hour period. The transition to and from ambient between low and mid salinity was done
over 24 hours, and the transition to and from ambient between mid and high salinities was
done over 36 hours. The time spent at ambient during the two transition periods was at
least three days.

For all three trials, the water quality parameters of temperature, pH, salinity, and dissolved
oxygen (DO) were measured with a multi-probe Point Four monitoring unit fixed to the
aguarium so that the probes were submersed in the surface water. Data were collected with
the Point Four “P4 lon Input Output Network” via a real-time digital display.

2.2.2 TEST ORGANISMS
2.2.2.1 Source

The high salinity study, long-term exposure test populations were comprised of the following
species that were also tested during the short-term exposure testing phase: blue mussels,
purple urchins, red abalone, and Pacific sanddabs. The ambient and high-salinity test
populations were supplemented with various other selected species expected to occur in
both soft and hard-bottom habitats of Southern California. A well-rounded blend of
invertebrate and vertebrate species was achieved for each Trial. The number of individuals
placed in each test chamber differed among test species; the number of individuals was
dependent upon the size and type of species selected. Some species were provided from
culturing facilities (i.e. white sea bass from Hubbs Seaworld Research Institute (HSRI), red
abalone from the Monterey Abalone Farm, and blue mussels from the Carlsbad Aquafarm),
whereas the rest were wild-caught and provided by suppliers permitted by the California
Department of Fish and Game. New organisms were obtained for each of the three eight-
week exposure trials, and only adult invertebrates were used for all three trials. Fish were
obtained as juveniles of the same age class for all three iterations in order to detect
potential impacts on growth. As shown in Table 2-2, the test population make-up varied
slightly by testing episode due to seasonality and culture availability. All animals were
depurated for 24 hours by the collectors and/or held for at least two days in flow-through
acclimation chambers filled with intake water maintained under the same conditions as the
control and test chambers prior to use.

2.2.2.2 Feeding

To ensure all organisms were adequately fed throughout each 8-week trial, the feeding
regime consisted of several tactics as follows:

e Marine aquarium food pellets provided by HSRI were used to feed the fish on a daily
basis.

e Macerated kelp was used to feed the echinoderms four times weekly.

e A mixture of macerated squid, sardines, mackerel, and krill was used to feed the
bottom dwelling invertebrates four times daily.

e Micro-algae were used to feed the shellfish four times weekly.
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Table 2-2. Test Organism Collection Sources and Use

Test Species Source Trial 1 Trial 2 Trial 3
Sanddabs Brezina and Assoiciates (Dillon Beach, CA) v v
White sea bass Hubbs Seaworld (San Diego, CA) v v
Rockfish Marinus Scientific (Newport Beach, CA) v v v
Shiner perch Marinus Scientific (Newport Beach, CA) v
Kelp perch Brezina and Associates (Dillon Beach, CA) v v
;?éigégglzd Marinus Scientific (Newport Beach, CA) v
Tube shouts Marinus Scientific (Newport Beach, CA) v
Olive snails Brezina and Associates (Dillon Beach, CA) v v v
e s | ooy sateram oneeyoapor [
Red abalone Monterey Abalone Farm (Monterey Bay) v v v
Blue mussels Carlsbad Aquafarms (Cultured in Carlsbad, CA) v v v
Bat stars Marinus Scientific (Newport Beach, CA) v v v
Sand crabs Marinus Scientific (Newport Beach, CA) v
Slender crabs Sea Lab (Redondo Beach, CA) v
Kelp crabs Sea Lab (Redondo Beach, CA) v v
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2.2.2.3 Monitoring

The health of the test organisms included in the long-term high salinity exposure
assessment was monitored daily by SealLab staff technicians. The aquarium and salinity
levels were maintained and controlled by the West Basin’s DDF design contractor, Unified
Water. Mortality and qualitative assessments of health (i.e., appearance, feeding, and
activity) recorded for the duration of the long-term assessment. Post-exposure endpoint
assessments were also performed to assess potential sub-lethal impacts to certain
biological endpoints. Either or both of the two fish test species, the speckled sanddab and
the white seabass, were exposed as juveniles, so that their growth rates (length and weight)
could be measured and compared at the end of each Trial. Additionally, at the completion of
the mid and high salinity exposures of each Trial, effects on reproductive health were
evaluated with either, the purple urchin or the blue mussel. Embryo development rates were
measured for all three Trials. Embryo fertilization rates were also measured after the mid-
salinity exposure of Trial 3. There was intent to also measure fertilization rates after the
high-salinity exposure treatment of Trial 3; however, the urchins exposed to the high salinity
treatment did not produce enough viable gametes to perform the fertilization bioassay.

2.2.3

The sub-lethal endpoints assessed with the fish and invertebrate species are outlined in
Table 2-3. Unexpected issues involving organism availability and health prevented
achievement of the intended pseudo replication approach for the post-exposure endpoint
assessments. The reason for the lack of replication for the fish effects endpoints was
organism availability. The provider of juvenile white seabass (Hubbs Seaworld Research
Institute) did not have these fish available at the beginning of Trial 1. The sanddabs
acquired for Trial 3 suffered significant mortalities soon after placement in the pre-study
holding tank. The decision to perform post-exposure embryo development bioassays was
not made until after the Trial 1 high-salinity exposure period had begun. Therefore, there
were no post-exposure bioassays performed after the Trial 1 mid-salinity exposure period.
Purple urchins were chosen as the species of choice for the post-exposure embryo
development. However, too many of the urchins succumbed during the Trial 1 high-salinity
exposure period, and mussels were used instead. Since there was not adequate replication,
results of each post-exposure bioassay were evaluated as individual events.

PoOST-EXPOSURE ENDPOINT ASSESSMENTS

Table 2-3. Sub-Lethal Biological Endpoints Measured

Purple urchin embryo development

Trial 1 Trial 2 Trial 3
Biological Endpoint Mid High Mid High Mid High
Salinity Salinity Salinity Salinity Salinity Salinity
Sanddab growth v v
White sea bass growth v v
Blue mussel embryo development v
v v v

Purple urchin fertilization
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2.2.3.1 Fish Growth

Sanddabs and white seabass were used to assess high salinity impacts on fish growth.
Weight and standard lengths (snout to the end of the vertebra) were measured with ten
randomly selected fish of each species batch upon initiation of each Trial. Then another
randomly selected ten fish were added to both the ambient and high salinity chambers.
Weights and lengths were then measured on all surviving fish at the end of each Trial.
White seabass of the appropriate size-class were not available at the initiation of the first
Trial, so only the sanddabs were measured at the end of this Trial. The size difference
between the two fish species used in Trial 3 was too great, and the sanddabs fell prey to the
sea bass in both exposure treatments, leaving only the sea bass to measure at the end of
this Trial.

2.2.3.2 Invertebrate embryo development

Invertebrate embryos produced from gametes spawned by adults exposed to the mid and
high salinity solutions were subsequently assessed for normal development in high salinity
water. Development of these embryos in ambient seawater was also assessed to evaluate
the impact to gametes released from adults positioned within a high salinity plume into
ambient seawater outside the influence of the plume. The mussel and urchin methods used
to assess reproductive success are derived from U.S. EPA protocols for assessing chronic
toxicity of effluent samples (USEPA, 2002). Spawning of the adults harvested after the mid
and high-salinity exposure periods were induced by temperature manipulation (bivalves) or
by injecting adult organisms with 0.5 mL of 0.5M KCI (urchin). Unfertilized eggs were
separated from debris by filtering the suspension through an 80-um Nitex mesh screen.
Released gametes were then combined in individual containers of filtered seawater and
allowed to fertilize for up to one hour (urchin) or two hours (bivalves) under gentle aeration.
Embryo stock density was estimated by counting an aliquot of dilute stock concentrate.
Equal volumes of stock were then added to each test chamber to achieve a density of 150 -
300 embryos/mL. The tests were run using four or five replicates for each of four
treatments:

1. Embryos from adults exposed to ambient seawater tested with ambient seawater
2. Embryos from adults exposed to ambient seawater tested with diluted brine

3. Embryos from adults exposed to elevated salinity tested with ambient seawater
4. Embryos from adults exposed to elevated salinity tested with diluted brine

The tests were performed at 16+1 (bivalves) or 15+1°C (urchin) under a 16-hour light: eight-
hour dark photoperiod. Temperature, pH, dissolved oxygen, and salinity were measured at
test initiation and termination. After 48 hours (mussel) or 72 hours (urchin), each treatment
replicate was preserved using a 0.5-mL formaldehyde solution. All (mussel) or the first 100
(urchin) larvae in each replicate were counted in a Sedgwick-Rafter cell, and the total
number of normally and abnormally developed larvae was determined. The test
acceptability criterion for the bivalve tests is >70% lab control survival, whereas the
acceptability criterion for the urchin test is >80% lab control survival (only normally
developed larvae were enumerated as surviving). A reference toxicant test was also
conducted using copper sulfate as a positive control Test. Acceptability criteria are
presented on the following page.

Weston Solutions, Inc. 77



West Basin Municipal Water District High-Salinity Sensitivity Study:
Short- and Long-Term Exposure Assessments

Blue Mussel Test Acceptability Criteria

1. Control survival must meet or exceed 70%,
2. At least 90% normal shell development in surviving controls,
3. MSD of <25%.

Purple Urchin Test Acceptability Criteria

1. Larval normality to equal or exceed 80% in the controls,
2. Minimum significant difference (%MSD) is less than or equal to 20% relative to the
controls.

2.3 Results
2.3.1 MORTALITY

Tables 2-4 through 2-6 summarize the effects of high-salinity exposure on survival of all
organisms exposed during the three Trials. Mortality quantified in red font indicates a
significant difference between the ambient and elevated salinity results. Significant effects
on survival were only observed with the red abalone and the purple urchins during the high-
salinity exposure periods. The red abalone survival was affected during the high salinity
(47.5 ppt) exposure period of Trial 1, but not the high salinity (44.5 ppt) exposure periods for
Trials 2 and 3. Purple urchin survival was affected by the high salinity exposure period of
Trial 1, but less affected during the Trial 2 high salinity exposure period, and no significant
urchin mortality occurred during the high salinity exposure period of Trial 3. Mortality and
other observations were recorded in the benchsheets provided in Appendix B.

Table 2-4. Mortalities Observed During Long-Term Exposure Trial #1

ot Origin al _ . M.or.talities . _
Species g:lgn;ggn?; LOV\{ Salinity (37 ppt) Mid .Sallnlty (42.5 ppt) High ?allnlty (47.5 ppt)
Ambient Test Ambient Test Ambient Test

Sanddabs 10 0 1 0 0 0 0
Rockfish 4 0 0 1 0 0 0
Kelp perch 6 0 0 0 0 1 0
Olive snails 12 0 0 0 0 0 0
Purple urchins 6 1 0 0 0 0 5
Red abalone 7 0 0 0 0 0 3
Blue mussels 30 3 3 1 0 0 0
Bat stars 4 0 0 0 0 0 0
Slender crabs 2 1 0 1 2 0 0

Red text denotes significant difference from the ambient treatment
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Table 2-5. Mortalities Observed During Long-Term Exposure Trial #2

Original Mortalities
Test Species Number of Low Salinity (37 ppt) Mid Salinity (42.5 ppt) High Salinity (44.5 ppt)
QrgEnlsane Ambient Test Ambient Test Ambient Test
Sanddabs 10 0 0 0 0 0 0
White seabass 10 0 0 0 0 0 0
Rockfish 4 0 0 0 0 0 0
Kelp perch 9 0 0 0 0 0 0
Olive snails 24 0 0 0 0 0 0
Tube snouts 3 0 1 0 0 1 2
Purple urchins 30 3 3 0 1 0 3
Red abalone 8 0 0 0 0 0 0
Blue mussels 30 12 10 5 5 0 0
Bat stars 4 0 0 0 0 0 0
Sand crabs 10 0 0 0 0 0 0
Slender crabs 1 0 0 0 1 1 -

Red text denotes significant difference from the ambient treatment

Table 2-6. Mortalities Observed During Long-Term Exposure Trial #3

Original Mortalities
Test Species Number of Low Salinity (37 ppt) Mid Salinity (41 ppt) High Salinity (44.5 ppt)
SlgrmlEE Ambient Test Ambient Test Ambient Test
Sanddabs 25 0 0 0 0 0 0
White Sea Bass 10 0 1 0 0 0 0
Stoklebacks 3 0 0 0 0 0 0
Rockfish 8 0 0 0 0 0 0
Kelp perch 5 0 0 0 0 0 0
Shiner perch 2 0 0 0 0 1 0
Olive snails 15 0 0 0 0 0 0
Purple urchins 34 10 6 1 1 0 0
Red abalone 8 0 0 0 0 0 0
Blue mussels 50 0 0 0 0 0 0
Bat stars 4 0 0 0 0 0 0
Kelp crabs 2 0 0 0 0 0
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2.3.2 BEHAVIOR AND APPEARANCE

Health and behavior were monitored qualitatively by biologists looking for signs of
impairment (e.g., fish lesions, food avoidance, listlessness, urchin spine flagging, molting,
etc.) Appendix B shows the extent of the observations. With the exception of purple
urchins, red abalone, and bat stars observed in the elevated salinity chamber during high
salinity exposure periods, the behavior patterns and appearance of all organisms was
consistent between the elevated salinity and ambient seawater treatments throughout the
low and mid-salinity exposure periods of each Trial. The fish looked full-bodied and active
during all three exposure periods of each Trial. All invertebrates remained intact throughout
the low and mid-level salinity exposure periods. (i.e., no shedding limbs or degradation).
During the high salinity exposure periods for all three elevated salinity exposures, some of
the invertebrates seemed to be acting lethargic. A few of the purple urchins (n <5) in the
elevated salinity chamber during the high salinity exposure periods lost spines and many
seemed to rest in place with little spine and/or tube foot movement (see Figure 2-1). The
urchins in the ambient seawater chamber consistently showed good tube feet extension and
were readily grazing upon supplied kelp. The urchins, abalone and bat stars observed in the
ambient seawater treatments during the high salinity exposure periods were able to better
adhere to the aquarium walls than the same animals exposed to the high salinity
treatments. The crabs and other invertebrates appeared and behaved normally in both the
ambient and high salinity chambers throughout all three exposure periods of each Trial.

2.3.3 FisH GROWTH

The results of the fish growth measurements are presented in Table 2-7. Unless otherwise
noted in the table, the number of fish in each exposure treatment equaled 10. Significant
growth was measured among fish exposed to both the ambient and elevated salinity
treatments compared to the baseline measurements for all three trials. Using the two-tailed
Student’s t-Test, no statistically significant differences (a=0.05) in weights or lengths were
observed between the fish exposed to the ambient and elevated salinity treatments.

Table 2-7. Long-Term Exposure Fish Growth Results

Trial 1 Trial 2 Trial 3

Sample - - -
Identification | Mean Length | Mean Weight | Mean Length | Mean Weight | Mean Length | Mean Weight

(mm +/- SD) (g +/- SD) (mm +/- SD) (g +/- SD)) (mm +/- SD) (g +/- SD)

Pacific Sanddabs
Baseline 52 +/-4.7 2.6+/-1.2 61 +/-9.7 25+/-1.1 NA NA
Ambient 80 +/-7.3 56+/-1.6 56 +/- 10 51+/-2.3 NA NA
High Salinity | 75% +/-5.2 470 +-1.1 55° +/- 8.6 45°+/-1.8 NA NA
White Seabass

Baseline NA NA 56 +/- 10 25+/-0.8 101 +/- 4.8 10+/-1.5
Ambient NA NA 61 +/-7.1 49+-1.1 120% +/- 1.6 14° +/-3.5
High Salinity NA NA 62°+/-3.3 45°+/-1.0 112 +/- 10 12 +/- 35

NA: Not Assessed

@ An extra sanddab (n=11) was recovered for the Trial 1 High Salinity treatment.

® Only nine sanddabs were recovered for the Trial 2 High Salinity treatment.

¢ Only nine sanddabs were recovered for the Trial 2 High Salinity treatment.

4 Only nine white seabass were recovered for the Trial 3 Ambient Salinity treatment.
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2.3.4 INVERTEBRATE EMBRYO DEVELOPMENT

All mussels were collected from both chambers following completion of the Trial 1 high
salinity exposure period, and at least 12 purple urchins were collected from both the
ambient and elevated salinity chambers after the mid-salinity and high salinity exposure
periods of Trials 2 and 3. These organisms were transported to a commercial bioassay
laboratory, and U.S. EPA approved embryo development bioassays were immediately
performed. In addition, purple urchin fertilization bioassays were performed with urchins
collected from the ambient and elevated salinity chambers after the mid-salinity exposure
period of Trial 3. All water quality parameters measured were within acceptable limits
throughout the 96-hour test duration of all post-exposure reproduction assessment
bioassays. Upon test termination, the laboratory controls met the criteria for test
acceptability for all testing. Laboratory benchsheets and statistics worksheets are provided
in Appendix B.

2.3.4.1 Trial 1 Post-Exposure Embryo Development

No post-exposure embryo development bioassays were performed after the mid-salinity
exposure period of Trial 1. Following completion of high salinity (47.5 ppt) exposure period,
mussels from the ambient and elevated salinity chambers were collected and used for
assessing embryo development under the four scenarios described in Section 2.2.3.2.
Results of these bioassays are presented in Table 2-8. Significant effects were observed
with embryos from adult mussels collected from the elevated salinity chamber when
exposed to either ambient seawater (33 ppt) or high salinity (47.5 ppt) solutions. However,
the effect was less severe in mussels embryos exposed to ambient seawater, indicating the
potential for recovery of mussel embryos discharged in ambient seawater after adults are
exposed to salinities above 40 ppt.

Table 2-8. Long-Term High Salinity Toxicity Test Results Summary
Blue Mussel Embryo Developmental Endpoint
First Trial — HIGH Salinity

Embryo Exposure Mean f :
Adult Treatment Salinity Proportion AT AN AL ASIE S
(ppt) Normal 1 2 3 4

) 33 915 91.6 91.5 91.5 91.5
Ambient Exposure

47.5 0.0 0.0 0.0 0.0 0.0

33 59.7 75.0 16.0 68.4 79.2
47.5 ppt Exposure

47.5 0.21 0.42 0.0 0.42 0.0
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2.3.4.2 Trial 2 Post-Exposure Embryo Development

Purple urchins from the mid-salinity and high salinity exposure periods were collected and
used for assessing embryo development under the four scenarios described in Section
2.2.3.2. Results of these bioassays are presented in Tables 2-9 and 2-10. Significant effects
were observed with embryos from adults collected from the elevated salinity chamber after
both the mid-salinity (42.5 ppt) and high salinity (44.5 ppt) exposure periods. With normal
development rates of 4.4 and 0.8% observed with the ambient salinity bioassays performed
with embryos from the adult urchins exposed to the elevated salinities, there may be some
potential for recovery of mussel embryos discharged to ambient seawater after adults are
exposed to salinities above 40 ppt.

Table 2-9. Long-Term High Salinity Toxicity Test Results Summary
Purple Urchin Embryo Developmental Endpoint
Second Trial — MID Salinity

Embryo Exposure ] :
Adult Treatment Salinity Mean Proportion Normal per Replicate
Prop. Normal
(ppt) 1 2 3 4
. 33 88.7 91.6 91.6 89.9 81.6
Ambient Exposure
42.5 0.0 0.0 0.0 0.0 0.0
33 4.6 7.5 5.3 2.9 2.9
42.5 ppt Exposure
42.5 0.0 0.0 0.0 0.0 0.0
Table 2-10. Long-Term High Salinity Toxicity Test Results Summary
Purple Urchin Embryo Developmental Endpoint
Second Trial — HIGH Salinity
Embryo Exposure ] :
o Mean Proportion Normal per Replicate
Adult Treatment Salinity Prop. Normal
(ppt) 1 2 3 4
. 33 45.0 45.3 45.0 41.9 47.8
Ambient Exposure
44.5 0.0 0.0 0.0 0.0 0.0
33 0.8 1.1 1.4 0.9 0.0
44.5 ppt Exposure
44.5 0.0 0.0 0.0 0.0 0.0

2.3.4.3 Trial 3 Post-Exposure Embryo Development and Fertilization

Purple urchins from the mid-salinity and high salinity exposure periods were collected and
used for assessing embryo development under the four scenarios described in Section
2.2.3.2. Results of these bioassays are presented in Tables 2-11 and 2-12. Significant
effects were observed with embryos from adults collected from the elevated salinity
chamber after both the mid-salinity (41 ppt) and high salinity (44.5 ppt) exposure periods.
There was not a statistically significant reduction in the normal development rate observed
with the ambient salinity bioassays performed with embryos from the adult urchins exposed
during the mid-salinity (41 ppt) exposure period. Based on the results observed for embryos
from adults exposed to the higher mid-salinity level from Trial 2 (42.5 ppt), it appears that
the adult exposure threshold for ensuring recovery of urchin embryos discharged to ambient
seawater is 41 or 42 ppt.
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Fertilization potential for gametes collected from urchins exposed during the mid-salinity
exposure period (41 ppt) was also evaluated. The fertilization results are presented in Table
2-13. Fertilization rates were not affected when tested with either ambient or similarly
elevated salinity (41 ppt) levels. This single fertilization assessment bioassay seems to
indicate that the purple urchin fertilization process is substantially more tolerant to elevated

salinity exposures than the post-fertilization embryo development process.

Budget

constraints did not allow for additional fertilization testing or for contracting a biologist
qualified to perform an evaluation of the possible effects on gametogenesis.

Table 2-11. Long-Term High Salinity Toxicity Test Results Summary
Purple Urchin Developmental Endpoint
Third Trial — MID Salinity

Embryo Exposure

Adult Treatment Salinity Mean Proportion Normal per Replicate
Prop. Normal
(ppY) 1 2 3 4 5
. 33 92.8 96.9 92.9 87.7 95.7 90.8
Ambient Exposure
41 25.6 19.7 15.7 40.0 2.8 49.7
33 86.9 86.2 91.4 88.4 76.7 91.8
41 ppt Exposure
41 0.0 0.0 0.0 0.0 0.0 0.0

Table 2-12. Long-Term High Salinity Toxicity Test Results Summary
Purple Urchin Embryo Developmental Endpoint
Third Trial — HIGH Salinity

Embryo Exposure

Mean

Proportion Normal per Replicate

Adult Treatment Salinity Prop. Normal l 2 - 7 -
(ppY)
) 33 23.2 28.6 18.8 28.1 27.8 12.9
Ambient Exposure
44.5 0.0 0.0 0.0 0.0 0.0 0.0
33 0.0 0.0 0.0 0.0 0.0 0.0
44.5 ppt Exposure
44.5 0.0 0.0 0.0 0.0 0.0 0.0

Table 2-13. Long-Term High Salinity Toxicity Test Results Summary
Purple Urchin Fertilization Endpoint
Third Trial — MID Salinity

Embryo Exposure

Mean

Proportion Normal per Replicate

Adult Treatment Salinity Prop. Normal l 2 - 7 -
(ppY)
) 33 93.6 97.3 95.1 94.6 84.0 97.0
Ambient Exposure
41 82.3 81.5 82.9 84.2 76.6 86.4
33 92.0 100 89.6 100 95.7 74.6
44.5 ppt Exposure
41 88.6 86.5 96.3 90.8 82.6 86.5
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3.0 CONCLUSIONS

The results of the HSS Study are summarized in Table 3-1. In general, the mesocosm
component of the study demonstrated that most organisms that have matured past larval
stages of development, especially those indigenous to the DDF discharge environment, are
tolerant of long-term exposure to salinities at least as high as 47.5 ppt. The only exceptions
were purple urchins and red abalone.that showed tolerance of long-term exposures as high
as 42.5 ppt. The long-term mesocosm tolerances were greater than those observed with the
short-term WET component of the study. The ‘no effects levels’ established by the WET
chronic toxicity bioassays were 41 ppt for the most sensitive soft-bottom organism (mysid
shrimp), and 36 ppt for the most sensitive hard-bottom organism (purple urchin).

Long-term exposure of adult purple urchins and mussels above 41 ppt did not result in
improved embryo-development sensitivity in elevated or ambient salinities. However,
embryos developed normally in ambient seawater after the adults were exposed at the 41
ppt salinity level. Additionally, the single post-exposure gamete fertilization bioassay
performed, showed that purple urchin fertilization rates were not affected for gametes (i.e.
pre-embryo eggs and sperm) from adults exposed to ambient or mid-salinity (41 ppt) waters
when the gametes were subsequently exposed to ambient or 41 ppt salinities.

Table 3-1. High Salinity Sensitivity Study Summary

Observed Salinity Thresholds
Study Component S B e e Other Significant Findings
Organisms Organisms
* No significant effect on urchin embryo
Short-Term WET development rates in ambient seawater
(chronic toxicity) 41 ppt 36 ppt when adults are first exposed to 41 ppt
salinities.

o Fertilization rate not effected at 41 ppt
regardless of whether adults are previously
exposed to this salinity.

Long-Term Mesocosm 47.5 ppt 42.5 ppt* . )

o Acute toxicity threshold observed with the
WET study component = 45 ppt, which was
observed with the mysid shrimp.

* Mortality effect

Weston Solutions, Inc. 84




West Basin Municipal Water District High-Salinity Sensitivity Study:
Short- and Long-Term Exposure Assessments

4.0 REFERENCES

USEPA 1995. Short-Term Methods for Estimating the Chronic Toxicity of Effluents and
Receiving Waters to West Coast Marine and Estuarine Organisms, 1st Edition. EPA-
600/R-95/136. August 1995.

USEPA 2002. Methods for Measuring the Acute Toxicity of Effluents and Receiving Waters
to Freshwater and Marine Organisms, 5th Edition. EPA-821/R-02/012. October 2002.

USEPA 2002a. Short-Term Methods for Estimating the Chronic Toxicity of Effluents and
Receiving Water to Freshwater Organisms, 4rd Edition. EPA-821/R-02/013. October
2002.

USEPA 2002b. Short-Term Methods for Estimating the Chronic Toxicity of Effluents and
Receiving Waters to Marine and Estuarine Organisms, 3rd Edition. EPA-821/R-
02/014.0October 2002.

Voutchkov, NS 2007. Novel Method for Assessing Salinity Tolerance of Marine Organisms.
Environmental Engineer: Applied Research and Practice. Vol. 3, Summer 2007.

Weston Solutions, Inc. 85



APPENDIX A

SHORT-TERM EXPOSURE ASSESSMENT:
PHASE |



Americamysis bahia Chronic Toxicity Test



Test: MS-Mysid Survival, Growth and Fecundity Test

Species: AB-Americamysis bahia
Sample ID: West Basin Brine
Start Date: 2/8/2011 17:00

End Date: 2/15/2011 15:06

Test ID: C110207.01
Protocol: EPAMWO02-EPA/821/R-02-014
Sample Type: EFF2-Industrial

Lab ID: CCA-Carlsbad, Weston

Pos |ID [Rep |Group Day 0 |Day 1 |Day 2 |Day 3 |Day 4 |Day 5 |Day 6 |Day 7 | Total Wgt(|Tare Wgt(fWgt Coun{Female CqFemales w/ Eggs Notes
1 1|Control 5 5 5 5 5 5 5 5 75.52 73.71 5
2 2|Control 5 5 5 5 5 5 5 5 78.85 77.01 5
3 3|Control 5 5 5 5 5 5 5 5 68.07 66.38 5
4 4|Control 5 5 5 5 5 5 5 5 80.22 78.51 5
5 5|Control 5 5 5 5 5 5 5 5 66.2 64.58 5
6 6|Control 5 5 5 5 5 5 5 5 70.9 69 5
7 7|Control 5 5 5 5 5 5 5 4 78.94 77.29 4
8 8|Control 5 5 5 5 5 5 5 5 63.09 61.45 5
9 1 33 5 5 5 5 5 5 5 5 70.5 68.55 5

10 2 33 5 5 5 5 5 5 5 5 97.05 94.86 5
11 3 33 5 5 5 5 5 5 5 5 75.27 73.45 5
12 4 33 5 5 5 5 5 5 5 5| 105.42| 103.49 5
13 5 33 5 5 5 5 5 5 5 5 68.94 67.29 5
14 6 33 5 5 5 5 5 5 5 4 108.55| 106.75 4
15 7 33 5 5 5 5 5 5 5 5 83 81.01 5
16 8 33 5 5 5 5 5 5 5 5 96.33 94.47 5
17 1 42 5 5 4 4 4 3 3 3 97.4 95.98 3
18 2 42 5 5 5 5 5 5 5 5 79.35 77.55 5
19 3 42 5 5 5 5 5 5 5 5 91.07 89.43 5
20 4 42 5 5 4 4 4 4 4 4 97.81 96.47 4
21 5 42 5 5 5 5 5 5 5 5 99.09 97.19 5
22 6 42 5 5 5 5 5 5 5 5 87.8 86.01 5
23 7 42 5 5 4 4 4 4 4 4 90.68 88.84 4
24 8 42 5 5 5 5 5 5 5 4 87.59 85.76 4
25 1 51 5 0 0 0 0 0 0 0 0 0 0
26 2 51 5 0 0 0 0 0 0 0 0 0 0
27 3 51 5 0 0 0 0 0 0 0 0 0 0
28 4 51 5 0 0 0 0 0 0 0 0 0 0
29 5 51 5 0 0 0 0 0 0 0 0 0 0
30 6 51 5 0 0 0 0 0 0 0 0 0 0
31 7 51 5 0 0 0 0 0 0 0 0 0 0
32 8 51 5 0 0 0 0 0 0 0 0 0 0
33 1 60 5 0 0 0 0 0 0 0 0 0 0
34 2 60 5 0 0 0 0 0 0 0 0 0 0
35 3 60 5 0 0 0 0 0 0 0 0 0 0
36 4 60 5 0 0 0 0 0 0 0 0 0 0
37 5 60 5 0 0 0 0 0 0 0 0 0 0
38 6 60 5 0 0 0 0 0 0 0 0 0 0
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Test: MS-Mysid Survival, Growth and Fecundity Test

Species: AB-Americamysis bahia
Sample ID: West Basin Brine
Start Date: 2/8/2011 17:00

End Date: 2/15/2011 15:06

Test ID: C110207.01
Protocol: EPAMWO02-EPA/821/R-02-014
Sample Type: EFF2-Industrial

Lab ID: CCA-Carlsbad, Weston

Pos |ID [Rep |Group Day 0 |Day 1 |Day 2 |Day 3 |Day 4 |Day 5 |Day 6 |Day 7 | Total Wgt(|Tare Wgt(fWgt Coun{Female CqFemales w/ Eggs Notes
39 7 60 5 0 0 0 0 0 0 0 0 0 0
40 8 60 5 0 0 0 0 0 0 0 0 0 0
41 1 70 5 0 0 0 0 0 0 0 0 0 0
42 2 70 5 0 0 0 0 0 0 0 0 0 0
43 3 70 5 0 0 0 0 0 0 0 0 0 0
44 4 70 5 0 0 0 0 0 0 0 0 0 0
45 5 70 5 0 0 0 0 0 0 0 0 0 0
46 6 70 5 0 0 0 0 0 0 0 0 0 0
47 7 70 5 0 0 0 0 0 0 0 0 0 0
48 8 70 5 0 0 0 0 0 0 0 0 0 0
Comments:
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Mysid Survival, Growth and Fecundity Test-7 Day Survival

Start Date: 2/8/2011 17:00 Test ID: C110207.0127 Sample ID:

End Date: 2/15/2011 15:06 LabID: CCA-Carlsbad, Weston Sample Type:
Sample Date: 2/7/2011 13:00 Protocol: EPAMWO02-EPA/821/R-02-0! Test Species:

West Basin Brine
EFF2-Industrial
AB-Americamysis bahia

Comments:
Conc-% 1 2 3 4 5 6 7 8
Control 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.8000 1.0000
33 1.0000 1.0000 1.0000 1.0000 1.0000 0.8000 1.0000 1.0000
42 0.6000 1.0000 1.0000 0.8000 1.0000 1.0000 0.8000 0.8000
51 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
60 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
70 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Transform: Arcsin Square Root Rank 1-Tailed Number Total
Conc-% Mean N-Mean Mean Min Max CV% N Sum  Critical Resp Number
Control 0.9750 1.0000 1.3155 1.1071 1.3453  6.400 8 1 40
33 0.9750 1.0000 1.3155 1.1071 1.3453  6.400 8 68.00 49.00 1 40
42 0.8750 0.8974 1.1986 0.8861 1.3453 14.410 8 55,50  49.00 5 40
51 0.0000 0.0000 0.2255 0.2255 0.2255 0.000 8 40 40
60 0.0000 0.0000 0.2255 0.2255 0.2255 0.000 8 40 40
70 0.0000 0.0000 0.2255 0.2255 0.2255 0.000 8 40 40
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.05) 0.80605 0.916 -1.1599 1.40593
Bartlett's Test indicates equal variances (p = 0.09) 4.90246 9.21035
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU
Steel's Many-One Rank Test 42 51 46.2817 2.38095

Treatments vs Control

Trimmed Spearman-Karber
Trim Level EC50 95% CL

0.0% 45.260 44.325 46.215
5.0% 45.621 44.440 46.834
10.0% 45.771 43989 47.625 1.0

OO

20.0% 45.771 45.245 46.303

0.9 1
Auto-0.0% 45.260 44.325 46.215

0.8 1
0.7 1
g 0.6 -
© 0.5 4
) 4
x 04 ]
0.3 1
0.2 1

0.1 1

0.0

o0
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Mysid Survival, Growth and Fecundity Test-7 Day Survival

Start Date:  2/8/2011 17:00 Test ID: €110207.0127 Sample iD:; WEST BASIN
End Date: 2/15/2011 15:06 Lab ID: CCA-Weston, Carlsbad Sample Type: DMR-Discharge Monitoring Report
Sample Date: 2/7/2011 13;00 Protocol: EPAM 02-EPA Marine Test Species: AB-Americamysis bahia
Comments:  For IC25 only
Conc-ppt 1 2 3 4 5 6 7 8
Control - 32.4  1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.8000 1.0000
33 1.0000 1.0000 1.0000 1.0000 1.000C¢ 08000 1.0000 1.0000
42 (06000 1.0000 1.0000 0.8000 1.0000 1.0000 0.8000 0.8000
51 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 00000 0.0000
60 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
70 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Transform: Arcsin Square Root Rank 1-Tailed Isotonic
Conc-ppt Mean N-Mean Mean Min Max CV% N Sum  Critical Mean N-Mean
Control - 32.4 09750 1.0000 1.3185 1.1071 1.3453 6.400 8 0.9750 1.0000
33 09750 1.0000 1.3155 1.1071 1.3453 6.400 8 68.00  49.00 0.9750 1.0000
42 08750 0.8974 1.1986 0.8861 1.3453 14.410 8 5550  49.00 08750 0.8974
51 0.0000 0.0000 0.2255 0.2255 0.2255 0.000 8 0.0000  0.0000
60 0.0000 0.0000 0.2255 02255 0.2255  0.000 8 0.0000 0.0000
70 0.0000 0.0000 0.2255 0.2255 (.2255 0.000 8 0.0000 0.0000
Auxiliary Tests Statistic Crifical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.80605 0.884 -1.1589 1.40593
Bartlett's Test indicates equal variances (p = 0.09) 4.90246 9.21034
Hypothesis Test {1-tail, 0.05) NOEC LOEC Chv TU
Steel's Many-One Rank Test 42 51 46.2817
Linear Interpolation (200 Resamples}
Point ppt SD 95% CL Skew
IC05 37.388  3.408 32175 42.335 -1.6691
IC10 41775 1980 36.854 42791 -0.9014
IC15 42476 0.989 39.409 43.247 -1.9678 1.0 | atn sens
1C20 42977 (0540 41545 43.703 -1.6888 0.9 ]
IC25 43.479 0431 42449 44.159 -0.6039 o
1C40 44983 0345 44159 45527 -0.6039 0.8
IC50 45986  0.287 45.299 46439 -0.6039 0.7 .
ﬁ 0.6 )
205+
o 0.4 |
[
0.3 -
0.2 -
0.1 1
T~ —
0 20 40 60 80
Pose ppt
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Mysid Survival, Growth and Fecundity Test-Growth-Weight

Start Date: 2/8/2011 17:00 Test ID: C110207.0127 Sample ID: West Basin Brine
End Date: 2/15/2011 15:06 LabID: CCA-Carlsbad, Weston Sample Type: EFF2-Industrial
Sample Date: 2/7/2011 13:00 Protocol: EPAMWO02-EPA/821/R-02-0! Test Species: AB-Americamysis bahia
Comments:
Conc-% 1 2 3 4 5 6 7 8
Control 0.3620 0.3680 0.3380 0.3420 0.3240 0.3800 0.4125 0.3280
33 0.3900 0.4380 0.3640 0.3860 0.3300 0.4500 0.3980 0.3720
42 0.4733 0.3600 0.3280 0.3350 0.3800 0.3580 0.4600 0.4575
Transform: Untransformed 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Mean N-Mean
Control 0.3568 1.0000 0.3568 0.3240 0.4125  8.388 8 0.3806 1.0000
33 0.3910 1.0958 0.3910 0.3300 0.4500 9.941 8 -1.529  2.024 0.0453 0.3806 1.0000
42 0.3940 1.1042 0.3940 0.3280 0.4733 15.219 8 -1.662  2.024 0.0453 0.3806 1.0000
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.05) 0.93954 0.916 0.38656 -0.8548
Bartlett's Test indicates equal variances (p = 0.19) 3.27866 9.21035
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu  MSDp MSB MSE F-Prob df
Dunnett's Test 42 >42 2.38095 0.04527 0.12688 0.00341 0.002 0.20591 2,21

Treatments vs Control

Linear Interpolation (200 Resamples)

Point % SD 95% CL(Exp) Skew
IC05 >42
IC10 >42
IC15 >42 1.0
IC20 >42 091
IC25 >42 08 ]
1C40 >42 .
IC50 >42 0.7 ]
0.6 1
$ 0.5 -
[ E
8_ 0.4:
8 0.3
@ 4
0.2 1
0.1
0.0 ¢~ o o
014 0 Tl
-0.2 +r—rrrrrrrrrrrrrrrrT T
0 10 20 30 40 50
Dose %
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Mysid Survival, Growth and Fecundity Test-Biomass

Start Date: 2/8/2011 17:00 Test ID: C110207.0127 Sample ID: West Basin Brine
End Date: 2/15/2011 15:06 LabID: CCA-Carlsbad, Weston Sample Type: EFF2-Industrial
Sample Date: 2/7/2011 13:00 Protocol: EPAMWO02-EPA/821/R-02-0. Test Species: AB-Americamysis bahia
Comments:
Conc-% 1 2 3 4 5 6 7 8
Control 0.3620 0.3680 0.3380 0.3420 0.3240 0.3800 0.3300 0.3280
33 0.3900 0.4380 0.3640 0.3860 0.3300 0.3600 0.3980 0.3720
42 0.2840 0.3600 0.3280 0.2680 0.3800 0.3580 0.3680 0.3660
51 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
60 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
70 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Transform: Untransformed 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Mean N-Mean
Control 0.3465 1.0000 0.3465 0.3240 0.3800 6.012 8 0.3631 1.0000
33 0.3798 1.0960 0.3798 0.3300 0.4380 8.353 8 -2.040 2.024 0.0330 0.3631 1.0000
42 0.3390 0.9784 0.3390 0.2680 0.3800 12.335 8 0.460 2.024 0.0330 0.3390 0.9336
51 0.0000 0.0000 0.0000 0.0000 0.0000 0.000 8 0.0000 0.0000
60 0.0000 0.0000 0.0000 0.0000 0.0000 0.000 8 0.0000 0.0000
70 0.0000 0.0000 0.0000 0.0000 0.0000 0.000 8 0.0000 0.0000
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.05) 0.96771 0.916 -0.468 0.09779
Bartlett's Test indicates equal variances (p = 0.23) 2.98037 9.21035
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu  MSDp MSB MSE F-Prob df
Dunnett's Test 42 51 46.2817 2.38095 0.033 0.09523 0.00376 0.00106 0.04732 2,21
Treatments vs Control
Linear Interpolation (200 Resamples)
Point % SD 95% CL Skew
1C05 39.773 2250 35.787 42.450 -0.2128
IC10 42.324  1.070 38.574 42.900 -2.1047
IC15 42.806  0.485 41.361 43.350 -2.4642 o—0
IC20 43.288  0.351 42.414 43.800 -0.7127
IC25 43.770  0.328 42.950 44.250 -0.6717
IC40 45.216  0.262 44.560 45.600 -0.6717
IC50 46.180 0.218 45.634 46.500 -0.6717
(]
n
5
@
i
60 80

Dose %
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Test: ABA-Americamysis Acute
Species: AB-Americamysis bahia

Sample ID: West Basin Brine
Start Date: 2/8/2011 17:00

Test ID: C110207.01

Protocol: EPAAWO02-EPA/821/R-02-012

Sample Type: EFF2-Industrial

End Date: 2/15/2011 15:06 Lab ID: CCA-Carlsbad, Weston

Pos [ID |Rep |Group Start 24 Hr 48 Hr 72 Hr 96 Hr Notes
1 1[Control 5 5 5 5 5
2 2|Control 5 5 5 5 5
3 3|Control 5 5 5 5 5
4 4|Control 5 5 5 5 5
5 5|Control 5 5 5 5 5
6 6|Control 5 5 5 5 5
7 7|Control 5 5 5 5 5
8 8|Control 5 5 5 5 5
9 1 33 5 5 5 5 5

10 2 33 5 5 5 5 5
11 3 33 5 5 5 5 5
12 4 33 5 5 5 5 5
13 5 33 5 5 5 5 5
14 6 33 5 5 5 5 5
15 7 33 5 5 5 5 5
16 8 33 5 5 5 5 5
17 1 42 5 5 4 4 4
18 2 42 5 5 5 5 5
19 3 42 5 5 5 5 5
20 4 42 5 5 4 4 4
21 5 42 5 5 5 5 5
22 6 42 5 5 5 5 5
23 7 42 5 5 4 4 4
24 8 42 5 5 5 5 5
25 1 51 5 0 0 0 0
26 2 51 5 0 0 0 0
27 3 51 5 0 0 0 0
28 4 51 5 0 0 0 0
29 5 51 5 0 0 0 0
30 6 51 5 0 0 0 0
31 7 51 5 0 0 0 0
32 8 51 5 0 0 0 0
33 1 60 5 0 0 0 0
34 2 60 5 0 0 0 0
35 3 60 5 0 0 0 0
36 4 60 5 0 0 0 0
37 5 60 5 0 0 0 0
38 6 60 5 0 0 0 0
39 7 60 5 0 0 0 0
40 8 60 5 0 0 0 0
41 1 70 5 0 0 0 0
42 2 70 5 0 0 0 0
43 3 70 5 0 0 0 0
44 4 70 5 0 0 0 0
45 5 70 5 0 0 0 0
46 6 70 5 0 0 0 0
47 7 70 5 0 0 0 0
48 8 70 5 0 0 0 0
Comments:
Page 1 ToxCalc 5.0 Reviewed by:




Americamysis Acute-96 Hr Survival

Start Date: 2/8/2011 17:00 Test ID: C110207.0127 Sample ID:

End Date: 2/15/2011 15:06 LabID: CCA-Carlsbad, Weston Sample Type:
Sample Date: 2/7/2011 13:00 Protocol: EPAAWO02-EPA/821/R-02-01 Test Species:

West Basin Brine

EFF2-Industrial

AB-Americamysis bahia

Comments:
Conc-% 1 2 3 4 5 6 7 8
Control 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
33 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
42 0.8000 1.0000 1.0000 0.8000 1.0000 1.0000 0.8000 1.0000
51 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
60 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
70 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Transform: Arcsin Square Root Rank 1-Tailed Number Total
Conc-% Mean N-Mean Mean Min Max CV% N Sum  Critical Resp Number
Control 1.0000 1.0000 1.3453 1.3453 1.3453  0.000 8 0 40
33 1.0000 1.0000 1.3453 1.3453 1.3453  0.000 8 68.00 49.00 0 40
42 09250 0.9250 1.2560 1.1071 1.3453  9.813 8 56.00 49.00 3 40
51 0.0000 0.0000 0.2255 0.2255 0.2255 0.000 8 40 40
60 0.0000 0.0000 0.2255 0.2255 0.2255 0.000 8 40 40
70 0.0000 0.0000 0.2255 0.2255 0.2255 0.000 8 40 40
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.05) 0.721 0.916 -0.9552 1.29437
Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU
Steel's Many-One Rank Test 42 51 46.2817 2.38095
Treatments vs Control
Trimmed Spearman-Karber
Trim Level EC50 95% CL
0.0% 45.532 44.714 46.365
5.0% 45.871 44.735 47.036
10.0% 45.919 45.487 46.355 1.0 "o g
20.0% 45.919 45.487 46.355 0.9
Auto-0.0% 45.532 44.714 46.365 -
0.8 1
0.7 1
g 0.6 1
@ |
8_0.5-
@ V]
0.3 1
0.2 1
0.1: )b
0.0 T @
1 10 100
Dose %
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WESTEEN

Americamysis bahia 7-Day Chronic Toxicity Test
(with Fecundity)

BIO027

Client: Wwest Basin a0 Date Received: 2 !'7/”
il West Basin Nunu«mi Walse Distret Sol Jmfy SM:}. Date Test Started: 2/3/l|
Client Sample ID:| YW o2¢ Rag i g R Date Test Ended: 2/ (5/(!'
Weston Test ID: | < 1\020T7.01 3 % Study Director: ﬁ W\GVQO\-{ 5
Species: Americamysis bahia # Organisms per Chamber: Js
?3 pi g Temp (°C) § pH 3 s ? Temp (°C) § B § pH

rlHEH G U HEE
Day 0 Control l :},O 2?‘( (‘0 32L" 2. 8_2_
pate: 2/#/11 4 13 26 Ol R.8 A.0
Sample ID: ¢{10207. D\ A2 3.2 ZG 4.6 -:'}»OI
Dilutions (Tech): JW 51 3.2 265 5() 2 * q
WQ* Time: IG(D QD }nj 76'7 Squ 7*?)
Technician: 7 0 7’ '1-‘6"'{ é a[ ¢ L‘( >
*performed m{mons \ (>
Day 1 conar | 15.1] 1] 294 [2]%1 [ 1] wp [\ |20t |€]228 | 2] 6.2
Date: 2/ //( 22 |52 249 ¢.0o|l | osu4 | 330 8.0
Sample ID: ({1 0207.01 . 5"&1 25 ¢ 4.0 7./9 Aol A-[”l g 61{
Dilutions (Tech); JH 51 |c 2B 155 4.0 WA .5 50.5 S
waQ Time: /zsg/pn@szep: ] /ﬂvc 60 [5.2 259 | §.0 — — — —
Technician:Aﬁ/JH 26 5, | 26.0 i- % — o — -
Day 2 corr | 1| 591 [25,] Ylg.o [ I(;,3 1 lze 916325 ulg. 2
Date: 'L}lo’” 3% 5. € 7562 Eahi q‘.{ N 33,2 7.4
sample ID: £ )] 0 20 7.0 47 | 5.2 26,3 Z ?.S- //6)/— ‘1(7 77
Dilutions (Tech): 4 f ) — - s = — g —
WQ Time: Jo ztyéqsﬁep 7,/5#1'/"‘ 0 - —_ et o . _ e
Technician: M/M 40 = = — — — L _
Day 3 oo [ |7 0| 216|220 2] 7.3 [2]27.1[5] 428 (2] 8.2
Date: Z{L{/H z;’ b. Y 7"{’? 41( 5'6 Q"},[ ?J?rz, 74{
Sample ID: ¢ (620 7. 0| 4’2‘ é/ 1’60 ﬁll 61 9(9% 4’24‘ 7—4
Dilutions (Tech):  H
wQ Time: /g 39/”‘ 0Rep: ?/SW)'
Technician: A4 /‘ H
Start Time: I :’m Initials: l'(j Dilution Water Batch: S0 O&Q\Zﬁl\
End Time: ' 1500, Initials: SHF Location: U H =
Organism Batch: %S b]?l Age: 7- dau(‘ [2] 280% sunviva in contel ] e
Organism Supplier: Pmuajlc glowg)f@”ﬁ Test Acceptability: | [ znz_o_nlg_m_ea ary weight o _g om nconol B
Hobo Temp No.: ]”(Hﬁqu_ i T Foos oot Femte i oo

OTE qlalu ai Q) £t <lily Aty

Page 1 of 5

OTIE YisyI\ G



WESTEIN

Americamysis bahia 7-Day Chronic Toxicity Test
(with Fecundity)

BIO027

Weston Test ID:

Client:

Client Sample ID:

b0 7. 0123 West Basi MwhD Wl Busin Brine
¥ | Do |® i ot il DO 4* to * | Salinity | ¥
Day 4 comol | 2| p2 | 2] 282 | I8N L] FN (2 204 | b132.6 ] 520
Date: 2//2//f 32 6. x| 25.8 | 8. 22 | 264 | 33.2 | g o
Sample 10: (/10207 0f A2 | 63 |2, | 8.0 +3 |20 | 42,2 294
Dilutions (Tech): S .
WaQ Time: 115:11[3014 Rep:“”ﬁﬁlot,i
Technician: < , oMU
Day 5 o |/ (e | /1263 (480 (183 |/ 297 5327 4] 8.0
Date: 2//3/ 33 | Jg | 262 | 74 | qs5 | 249 Phisy| zg
Sample ID: 11/2_ L9 ok B0 7.9 8.4 24 .6 H7.4 E,
Dilutions (Tech): ‘5H @5\}
wQ Time:]g.;o/agg Rep:WDW
Technician5{,r/5|.f s
Day 6 Control 'l/l 6_3 ’f/l ZJ:.[ 'VI %l J’I 7’ ( 1"’25 % & IBZ-‘( Zl%%l
Date: 2|41\ 33 6-0 z5.9 %0 ., ! £8; 1 '55.1/ 4.9
Sample ID: 42, S—‘] 26,3 q 9 A %‘l #f‘m ‘fﬁ.?d ?7
Dilutions (Tech):’féczfpﬂq ] o
WQ Time: /U?zo{nqa Rep: él JI
Technician: Aﬂ!ﬁpf
Day 7 cowa | 24©.%3 | 2125.0 [y |74 ©|2Z.
B 1led | 253 749 VoS
Date: 4’“5{[l i C. 2 29 .3 'Tq %5
WQ Time: Oqzo Rep: 7
Technician: Jze -
Feeding Information* Day 0 Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7
AM Feed (Tech): JH JH Ju 17 S/ H s
PM Feed (Tech): % (4 Al o | SH & S

*Mysids should get fed 150 Artemia per mysid per day (375 Artemia per test chamb‘er twice daily).

@Qalaln €Sy
O /A

O Ylu TEM
7 L]/‘[}I( [« AA
2ify 1Y
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WESTEN

Americamysis bahia 7-Day Chronic Toxicity Test

S SOLUTIONS] (with Fecundity)
Weston Test ID: Client: = Client Sample ID: X
Cl(0207)0/2% west fpasin MwD Weat RBazim Bring
Survival Data
Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7
o a1 b7/ 17 e Y11 G 27 Y P [ TR Y 277
(%) R Tme: g0 (Time: /31 F [Time: 1226 |Time: (30, [tme: [HOH |rme: 135 2. [rime: 1506
Tech: 4K Tech: 4H Tech: Y| Tech: 4 Tech: < lf Tech: Y4 Tech: 414
1 5 F 2 5 ol 5 5
2 35 z 4 5 1 E 3
3 5 £ g 5 5 5 5
Control s 5 : 5 v 4 5 5—
5 - q 5 5 4 5 &
6 | & 5 5 5 4 S 5
2 5 5 s [ 5 4 (NS
8 | & g 5 5 ¢ & <
1 X g 5 3 g = o]
2 5 s 5 5 5 S o
3 g 5 5 &y & Y 5
3 2 4 ol s 5 s < 5 3
5 & £ 9 5 < = 5
6 5 5 3 < a 5 W jwn)
7 4 5 5 i < S g
8 = . S g 5 5 z
1 - H (juz) ¥ o 3005 ) 3 3
2 | ¢ s 5 S5 I = 5
3 = S g S 5 S 5
q 4 5 A (inug) Y| o L Y a
1 RS < 5 3 = 5 5
6 | & g g & o S 5
| & 4 ({w) 1 ] il q y
8 4 5 2] = 1 S 1 Unp)
1| g is) Z 7 ~/ i / A
2 a1 rd Vi 4 7 Vi ¥
3 5) / P / o / P4
4 ) (5) P4 / 7 P 7 Pl
5\ s | (5 / 7 7 / 7 7
6 (3) / P i 7 Z 7
¥ | @S] / / ¥ / i Wi
8 (43 . Z 4 ! /
1 4(5) ik Z /]
2 (5) 4 / / / / Vi
‘00 3 (59 Fi N i / 7 /
4 | p(5) V4 # / i / /
5 | /A(sSS / / i 7 P P
6 | 48D / / Vi T / Fd
ALY £ / 2 z iz /
8 %/ <Y 7/ / F # :
1 4 / 7 il d /|
2 | 4 [) i / / P i
3 g (5) z # il i Vi /
0 B / / 2 7 / /
5 | ¢15) b i / Vi Vi i
6 %( 9 A / L ¢ / &
7 15 £z / 4 I b i
T / " ——
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Americamysis bahia 7-Day Chronic Toxicity Test

(with Fecundity)

Weston Test ID: Client: Client Sample ID:
Clioc2o%F,0i2 West Basin WD wesk Rasd Brine
Concentration (%) Replicate Boat Number we'ght(?:;?ty e Weight Boat & Animals (mg)
1 { T5.711 16,52
2 Z 7.0 18.%9
3 2 '{;gg(‘o’iﬁf. uéé’. 0;—
i e D 0.2
Control = = GU. B Z tp(e._zo
6 @ &9.00 7590
g % o h T g 153
L q ©%.95 70.%5 0 (O
2 (6 4. 36 97.05
3 41 7%5.45 q12.241
%3 ] \Z 163.40 (05.9Z
5 13 &1.29 06.9%
8 LS 10G.75H [08 55
7 15 1.9 | $%.00
8 %) b.4%7 ol
1 \7 2.9% 117, 40
? 1 17.5 4. b
9. 3 i 9. % 1. 01
o1 7 75 - TeYC A 9781
5 K 7.19 99 .07
6 7z 96,01 7.80
7 23 LR RHE 0-_%%
8 2 5. 1 8.
1
2
3
4
5
6
7
8
1
2
3
4
5
6
7
8
1
2
3
4
5
6
7
8
Date: “l16))] 2]t
Time:| 1160 1355
Technician: i JH
Oven temp. (°C) at start of drying: FY4 o | DaterTime: 41&]l[ 154 Tech: S¥
Oven temp. (°C) at end of drying: 75 - ( | Date/Time: 2{ie/Il  J630 |Tech: AM

ML 2reft) Jp

Page 4 of 5
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Americamysis bahia Reference Toxicant Control Chart:

7 Day Survival
CV% = 23.5
400 -
j +2 8D
350 /\
g : A +18D
AT S A~
;é 250 \ / \J \/ﬂ\ Mean
S 200 N X\ﬁ\ \/@/4 e
150 - \»
28D
100 +—r — ,
e} o QA A L& L H H L LD SO TR A SN T
T A oF P ®®°®°q\°o§°¢°a\ o & @\'\q,\“«b\
& TS T F o GGG o8 o o 7 T g 0
Test Dates
Dates Values Mean -1 8D 28D +1 SD +2 8D
06/25/03 289.2800 251.1306 192.2304 133.3302 310.0307 368.9309
07/08/03 166.2670 251.1306 192.2304 133.3302 310.0307 368.9309
02/49/06 3241760 251,1306 192.2304 133.3302 310.0307 368.9309
03/27/07 275.8830 251.1306 192.2304 133.3302 310.0307 368.9309
06/19/07 278.0670 251.1306 192.2304 133.3302 310.0307 368.9309
01/08/08 354.3570 251.1306 102.2304 133.3302 310.0307 368.9309
04/01/08 286.3690 251.1306 192.2304 133.3302 310.0307 368.9309
05/13/08 315.9490 251.1306 192.2304 133.3302 310.0307 368.9309
07/10/08 215.1120 251.1306 192.2304 133.3302 310.0307 368.9309
07/29/08 207.6650 251.1306 192.2304 133.3302 310.0307 368.9309
08/25/09 147.8750 251.1306 182.2304 133.3302 310.0307 368.9309
12/01/09 209.5570 251.1306 192.2304 133.3302 310.0307 368.9309
04/20/10 234.4900 251.1306 192.2304 133.3302 310.0307 368.9309
08/03/10 301.7830 251.1306 192.2304 133.3302 310.0307 368.9309
08/10/10 219.4300 251.1308 192.2304 133.3302 310.0307 368.9309
08/24/10 286.9300 251.1308 102.2304 133.3302 310.0307 368.0309
1111610 275.8600 251.1306 192.2304 133.3302 310.0307 368,9309
12116110 209.9400 251.1306 192.2304 133.3302 310.0307 368.9309
01/18/11 276.5280 251.1306 192 2304 133.3302 310.0307 368.9309
02/08/11 147.0830°  251.1308 192.2304 133.3302 310.0307 368.9309

Updated 3/30/11 JH



Americamysis bahia Reference Toxicant Control Chart:

Biomass
CV% = 28.4
380 7
+2 50
— 330 ] f\\ /\
a +1 8D
B SV A A
2 230 y/@\@\ Mean
u 180 ] % -1 SD
130 \/
] 28D
80 . — .
& $ Q& & be & Qrb & Qca O W L0 R0 N
q}\rfp\ «\Qrb\ r\>’9\ rg\@\@ \Qq,\g S gf‘%\’\@ ,\m\ rf?\ q,°\ @@6&@0@ \@}q}u\ \@\@,@\Q ,\Q}&Qq;\
Test Dates
Dates Values Mean -1 SD 28D +1 8D +2 SD
06/25/03 218.0500 229.6702 164.3915 99,1128 294.,9489 360.2276
07/08/03 176.4800 2296702 164.3915 99,1128 294.9489 360.2276
02/19/06 273.5800 229.6702 164.3215 99.1128 294.9489 360.2276
03727107 272.,7600 229.6702 164.3915 09,1128 294.9489 360.2276
06/19/07 242.1800 2236702 164.3915 99.1128 284 .9489 360.2276
01/08/08 339.3600 229.6702 164.3915 99.1128 294.9489 360.2276
04/01/08 332.4600 229.6702 164.3915 99.1128 204.9489 360.2276
05/13/08 277.4300 229.6702 164.3915 99.1128 294.,9489 360.2276
07/10/08 201.3000 229.6702 164.3915 99.1128 294.9489 360.2276
07/29/08 153.4400 229.6702 164.3915 99.1128 294.9489 360.2276
08/25/09 111.2400 229,6702 164.3915 99.1128 294.9489 360.2276
12/01/09 172.3700 229.6702 164.3915 99,1128 294.9489 360.2276
04/20/10 196.7400 229.6702 164.3915 99,1128 294.9489 360.2276
08/03/10 350.8100 229.6702 164.3915 99,1128 294.9489 360.2276
08/10/10 203.9600 229.6702 164.3915 99.1128 294.9489 360.2276
08/24/10 265.8200 229.6702 164.3915 99,1128 294.9489 360.2276
11/16/10 247.6400 229.6702 164.3915 99.1128 294.9489 360.2276
12/16/10 191.7500 229.6702 164.3915 99,1128 294.9489 360.2276
01/18/11 209.6140 2296702 164.3915 99,1128 294.9489 360.2276
02/08/11 156.42001 - 2286702 164.3915 99,1128 294.9489 360.2276
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Mysid Survival, Growth and Fecundity Test-7 Day Survival

Start Date:  2/8/2011 17:45 . TestID: C100316.120 Sample ID: REF-Ref Toxicant
End Date: 2/15/2011 15:47 - Lab ID: CCA-Weston, Carlsbad - Sample Type: CUSO-Copper sulfate
Sample Date: Protocol: EPAM 02-EPA Marine - Test Species: AB-Americamysis bahia
Comments:
Conc-ppb 1 2 3 4 5 6 7 8
Control  1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
62.5 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
125 0.2000 0.6000 0.8000 0.8000 1.0000 0.8000 0.6000 1.0000
250 0.0000 0.0000 0.0000 0.2000 0.0000 0.0000 0.0000 0.0000
500 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Transform: Arcsin Square Root Rank 1-Tailed Number Total
Conc-ppb Mean N-Mean Mean Min Max CV% N Sum__ Critical Resp Number
Control 1.0000 1.0000 1.3453 1.3453 1.3453  0.000 8 0 40
62.5 1.0000 1.0000 1.3453 1.3453 1.3453  0.000 8 68.00  48.00 0 40
*125 0.7250 0.7250 1.0310 0.4636 1.3453 27.892 8 4400  48.00 11 40
*250 0.0250 0.0250 0.2553 0.2255 0.4636 32.981 8 36.00 48.00 39 40
500 0.0000 0.0000 0.2255 0.2255 0.2255  0.000 8 40 40
1000 0.0000 0.0000 0.2255 0.2255 0.2255 0.000 8 40 40
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.7004 0.904 -1.3875 8.68895
Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test 62.5 125  88.3883
Maximum Likelihood-Probit
Parameter Value SE  95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma Iter
Slope 8.68536 1.50671 5.63221 11.5385 0 0.03203 7.81473 - 1 2.16756 0.11648 3
Intercept -13.609 3.24755 -19.975 -7.2441
TSCR 1.0 *—
Point Probits  ppb  95% Fiducial Limits 4 ]
ECO1 2,674 78.8128 56.5889 93.7521 e
ECO05 3.365 094.6183 74.1066 108.372 0.8 4
EC10 3.718 104.302 85.302 117.437 07 1
EC15 3.964 111.389 93.595 124.244 .
EC20 4.158 117.364 100.575 130.171 2107
EC25 4.326 122.744 106.793 135.712 S 0.5
EC40 4.747 137.421 123.023 152.211 8 6.4
EC50 5.000 147.083 - 132.847 164.444 o]
EC60 5253 157.425 142544 178.798 0.3 -
EC75 5.674 176.249 158.465 207.802 02:
EC80 5.842 184.329 164.811 221.185 T
EC85 6.036 194.216 172.298 238.196 0.1 4
EC90 6.282 207.413 181.924 261.872 00 - rrrrir il
EC95 6.645 228.64 196.765 302.01 ’ 10 100 1000
EC99 7.326 274.492 227.026 396.238 Dose ppb
Page 1 ToxCalc v5.0.23 Reviewed by: [iyj i



Mysid Survival, Growth and Fecundity Test-Biomass

Start Date: 2/8/201117:45 . TestID: C100316.120 - Sample ID: REF-Ref Toxicant *
End Date: 2/15/2011 15:47- Lab ID: CCA-Weston, Carlsbad Sample Type: CUSO-Copper sulfate *
Sample Date: Protocol: EPAM 02-EPA Marine . Test Species: AB-Americamysis bahia*
Comments:
Conc-ppb 1 2 3 4 5 6 7 8
Control  0.3860 0.3200 0.3400 0.4740 0.2920 0.3900 0.4240 0.4060
625 05320 0.3920 0.4140 04300 0.4140 0.4040 0.3580 0.4560
126 0.0660 0.2280 0.3000 0.2800 0.3920 0.3200 0.2160 0.2700
250 0.0000 0.0000 0.0000 0.2260 0.0000 0.0000 0.0000 0.0000
500 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Transform: Untransformed 1-Tailed Isotonic
Conc-ppb Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Mean N-Mean
Control  0.3790 1.0000 0.3790 0.2920 0.4740 15.616 8 0.4020 1.0000
625 04250 1.1214 0.4250 0.3580 0.5320 12.160 8 -1.250 2156 0.0793 0.4020 1.0000
*126  0.2590 0.6834 0.2590 0.0660 0.3920 36.835 8 3.261 2156 0.0793 0.2590 0.6443
*260 0.0282 0.0745 0.0282 0.0000 0.2260 282.843 8 9.633 2156 0.0793 0.0282 0.0703
500 0.0000 0.0000 0.0000 0.0000 0.0000 0.000 8 0.0000 0.0000
1000 0.0000 0.0000 0.0000 0.0000 0.0000 0.000 8 0.0000 0.0000
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.92549 0.904 0.39121 2.52413
Bartlett's Test indicates equal variances (p = 0.39) 3.02829 11.3449
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE  F-Prob df
Dunnett's Test 62.5 - 125. 88.3883 0.07932 0.20928 "0.25184 0.00541 5.3E-11 3,28
Linear Interpolation (200 Resamples)
Point ppb sSD 95% CL Skew
IC05 71.28 3.55 67.88 76.44 -4.5834
IC10 80.07 4.88 7472  90.38 2.2328
IC15 88.85 6.68 81.06 104.32 1.5769 1.0 & <
IC20 97.64 8.43 8774 118.26 1.0805 0.9 ]
IC25 106.42 9.92 9405 129.58 0.7489 0.8 ]
1C40 134.64 1263 11298 157.80 0.0178 e
IC50 156.42.  12.99 126.20 177.29 -0.5754 e
0.6 4
$ 051
[ E
. 041
2 03]
n: E
0.2 1
0.1 4 :
0.0 ¢4
0.1 4
-0.2 4+—r —— T
0 500 1000 1500
Dose ppb
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Mysid Survival, Growth and Fecundity Test-Growth-Weight

Start Date: 2/8/2011 17:45 Test ID: C100316.120 Sample ID: REF-Ref Toxicant
End Date: 2/15/2011 15:47  Lab ID: CCA-Weston, Carlsbad Sample Type: CUSO-Copper sulfate
Sample Date: Protocol: EPAM 02-EPA Marine Test Species: AB-Americamysis bahia
Comments:
Conc-ppb 1 2 3 4 5 6 7 8
Control  0.3860 0.3200 0.3400 0.4740 0.2920 0.3900 04240 0.4060
62.5 05320 0.3920 04140 04300 0.4140 0.4040 0.3580 0.4560
125 0.3300 0.3800 0.3750 0.3500 0.3920 0.4000 0.3600 0.2700
250 1.1300
Transform: Untransformed 1-Tailed Isotonic
Conc-ppb Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Mean N-Mean
Control  0.3790 1.0000 0.3790 0.2920 0.4740 15.616 8 0.5728 1.0000
625 04250 1.1214 04250 0.3580 0.5320 12.160 8 -1.790  2.024 0.0520 0.5728 1.0000
125 0.3571 0.9423 0.3571 0.2700 0.4000 11.730 8 0.851 2,024 0.0520 0.5728 1.0000
2560 1.1300 29815 1.1300 1.1300 1.1300  0.000 1 0.5728 1.0000
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.97039 0.884 0.16417 0.19947
Bartlett's Test indicates equal variances (p = 0.68) 0.77173 9.21034
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE  F-Prob df
Dunnett's Test 125 >125 0.05203 0.13729° 0.0096 0.00264 0.04415 2, 21
Linear Interpolation (200 Resamples)
Point ppb SD 95% CL(Exp) Skew
IC05 >250
IC10 >250
IC15 >250 .
IC20 >250 ]
IC25 >250
1C40 >250 3
IC50 >250
; !H—..T?__—.-—“\‘——-—.
BLE A
T E %
-1'% 1 100 200 300
Dose ppb
Page 1 ToxCalc v5.0.23 Reviewed by: (Jk/w\
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7 - Day Americamysis bahia BIO027
Reference Toxicant Test
Test ID: C100% 1. 120 Associated Test(s): Wess- /Z% !/, N Study [/)Léector
O ism Batch: Location: Replicates: No. of O
rg%s&m ?}(05[ oca K?[E&ﬁh/l " eplica ez 0.0 ;gamsms
Start Time: HLFS Initials: lg End Time:];)_Ll 3 Er*aitials:S W
Stock
Date: 2 l‘b\ A Time: [é,/ ¢ Initials: ﬁ%/{"’
Control 62.5 125 250 500 1000
D.0. (mg/L) Grg L% b0 &Y L5 6.5
Temp. (°C) 10 .% /Mg(o /LLJJU Ua(ﬂ %(é 16.&
sainiyory | A4 | VY 1YLy | 107 |32y | 223
pH %lll/ Cb\/l/ cb,,/l/ Apt/p %,% %’P
Date: L/ [5[ [ Time: OO[ 3 @ Replacate. Li’ Initials: FZ¢_-
Control 62.5 125 250 500 1000
D.O. (mgiL) @ & on Coo ’ QD:L\L . / /
Temp. (°C) {ZU ,7 7660 @5”( 25\ 2,( /
Salnity ooty | 228 [%2.% | 32.8 | 324 / \\/
oH Z .0 3.0 | 2,0 | A0 / /

{Tech):

LM

Notes:

Pass
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7 - Day Americamysis bahia
Reference Toxicant Test

BIO027

Reference Toxicant Dilution Worksheet

Test ID:
CIOO’blle lz()

Toxicant:
Copper Sulfate

Number:

Toxicant Lot

_ 1407&’1”\

Toxicant Stock

Preparation Date:
mu% 791

éo:;uent'(actual) ate
1,@0;3: A 7.864 mL W) 4000mL | oa M
®  Toe40)ml |® 4000 0me

| R s o ]|
210/ IOGOPW :; ;f"gii;irﬁi\ :: jz:jjf Swolzgll | Sk
ﬂ/u/// .95%9 :: g@qfi;‘”ﬂt z:j ;ﬁiﬂi Spool 28it) Iy
il 130p% ((::C}O?;i"?” E: ﬁ( Hoolzef| SH
Wpfl | s |t | ROLTEALNNEOA] Isicorzen|
A1 | o fzsoph -0 m . 3;‘2.5.2& $100178{ Je

(D ot eanighe Sfock Jefh fo matee Hluhins ;) made WP new gfocle 2/5/p

Page 2 of 4




7 - Day Americamysis bahia BIO027
Reference Toxicant Test
SURVIVAL DATA
TestiD: 00214 120
| Payt | pay2 | Day3 | Day4 | Day5 | Day6 | Day7
Datezf/q/{( Date:z//o/’// Date: 09////// Date:ﬂ/z/// Date:f,/(j’/{( Date:‘%u.mj Date:g fie= )1
Conc. R Renewal Renewal Renewal '~ |Renewal Renewal Renewal End
(ppb) eP Time: /25 [Time: /‘}33‘} Time: 723’5 Time: /92 (| Time: {: Time: 145 {Time: {SW
Tech:j;H Tech: (_’))-]L Tech: /4 Tech:j‘{.{ Tech: 5 4 |Tech: ys Tech:é\&
1 5 5 5 5 5 3 5
2 5 3 5 5 5 5 5
T = > —1—
4 ¢ 5
Controt 5 5 = < o 5 = z
6 | § 5 5. 5 e 5 e
7.1 5 s s, 5 5 5 5
8 | & & g 5 ke s 5
1 5 5 5 5 q = 5
2 |5 3 5 3 5y 5 %
3 ;5 { 5 95 s 5 5
62.5 4 5 \d & Y 4 S 5
’ 5§ | & o 5 & A 5 5
6 5 = s 5 5 s 5
7 |g 5 s 5 s S 5
8 | 5 [ s 5 o 5 &
1 | Z(we)| 2 1y i [ ! !
2 | o A(1R) % 3 > 3 =y
3 f;( S 4‘{“\:\% o ‘:{1 ‘31 o
4 H ) &4 Y e
2 3 S 1¢ Ex s =
6 & S S s 4 (twz} Y H
715 5 25 | 3 3 3 ¥
8 | & = 3 9. 5 5 5
1 @/5’ ) <z B — - —
2 i3 / — — - - —
e f T 7 — T
4 ) f i )}
250 5 T do t— g —— —+ e
6 1CY) { l i ! 20> e
7 ’a’( = e B — - ——— —
8 | A=) P e — — — —
1 red ) iR / / / /
2 | gis) s / / / Z /
3 TR AL / / / / /
500 4_| pls) e / / / / /
5 b)) — / / / / /
6 2 (2) (‘ﬂ"( ) / / / / /
7 g (s) i — / / / / /
8 (3) i / / /
1 K9 ). p) / / / / '
2 S.) — / / / / /
3 Al — / / / / /
5 (5 ) P / / / / /
6 | 1(=) [ (L) / / / / /
7.1 Nlan — / / / / /
_8 NN — 4 / / / /
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7 - Day Americamysis bahia
Reference Toxicant Test

BIC027

TestID: < |66 ?\Q)
: Conc(:;;g)at;or_: . wﬁﬁ’:‘;‘:at _ _'_ra_r_e Weight (mg) ;.:;3 ',_"-;'Totai Welght {mg)
' 15 T1.%%
= 79:49 7707
7 o1. L0 150
VACK 24.%2
Control = T L
@ 7, 22 T2\
7 &9 .02 T
3 T 1e Tl 77T
%1 7791 80.57]
£9) S\ 8510
u 4. 0% Te.15
62.5 1 2- 7. 23 78.49
) 1% A2 1.9
14 @z, 175 RE
15 6% Zb 70,05
1 ¢ e G T e 9
7 Gl, 1% fol.51
{4 £49.90 104
19 6. B L 34
125 2.0 D. 22 L7122
Z | -5, A 1.9%
=7 76.0% 17.6%
25 %137 82 45
Z4 7 o 75. [0
250 25 TR 7?“.31
—Els FA}) — e
500
1000
Date: 215/ 2114
Time; Wb sy
Initials: e ¢ JY-
é% TE 2{15/11 Y
e 2(5(1 s
@WL refn i Page 4 of 4



Macrocystis pyrifera Chronic Toxicity Test



Test: MC-Macrocystis Germination and Growth Test Test ID: C110207.01
Species: MP-Macrocystis pyrifera Protocol: EPAW 95-EPA/600/R-95/136
Sample ID: West Basin Brine Sample Type: EFF2-Industrial
Start Date: 2/8/2011 16:00 End Date: 2/10/2011 14:15 Lab ID: CCA-Carlsbad, Weston
Pos |ID |Rep |Group Total CourfNumber G|L1 L2 L3 L4 L5 L6 L7 L8 L9 L10 |Cal Factor Notes
1 1|Control 100 89 7 4 5 5 7 4 5 5 5 5 2.5
2 2{Control 100 88 5 5 5 4 5 3 7 4 5 6 2.5
3 3{Control 100 92 6 3 6 5 7 5 4 5 5 4 2.5
4 4|Control 100 93 5 4 6 7 5 6 5 5 5 6 2.5
5 5{Control 100 86 5 7 8 5 4 4 6 5 6 5 2.5
6 1 33 100 86 5 4 5 6 5 5 6 8 5 4 2.5
7 2 33 100 92 5 6 5 4 5 4 4 5 4 5 2.5
8 3 33 100 93 8 6 5 4 4 6 5 3 7 5 2.5
9 4 33 100 93 6 4 5 5 7 4 5 6 5 4 2.5
10 5 33 100 90 6 5 5 7 5 7 6 5 6 5 2.5
11 1 42 100 85 5 4 5 6 7 5 5 4 6 6 2.5
12 2 42 100 88 5 5 5 6 5 5 6 5 5 6 2.5
13 3 42 100 87 5 5 5 4 6 6 5 6 4 6 2.5
14 4 42 100 86 5 4 6 6 5 5 5 5 4 4 2.5
15 5 42 100 73 5 4 5 5 4 3 6 5 5 5 2.5
16 1 51 100 75 4 5 3 4 3 3 3 5 4 4 2.5
17 2 51 100 77 3 4 4 4 3 3 4 4 3 4 2.5
18 3 51 100 71 3 3 3 4 4 4 3 4 4 4 2.5
19 4 51 100 69 4 4 3 3 3 3 4 3 3 4 2.5
20 5 51 100 73 4 4 3 3 3 3 4 4 5 3 2.5
21 1 60 100 27 2 2 2 3 2 2 2 3 2 3 2.5
22 2 60 100 25 2 2 3 2 2 2 3 2 2 2 2.5
23 3 60 100 17 2 2 2 2 2 2 2 2 2 2 2.5
24 4 60 100 24 2 2 3 2 3 2 2 3 2 2 2.5
25 5 60 100 15 2 3 2 2 2 2 3 2 2 3 2.5
26 1 70 100 0 0 0 0 0 0 0 0 0 0 0 2.5
27 2 70 100 0 0 0 0 0 0 0 0 0 0 0 2.5
28 3 70 100 0 0 0 0 0 0 0 0 0 0 0 2.5
29 4 70 100 0 0 0 0 0 0 0 0 0 0 0 2.5
30 5 70 100 0 0 0 0 0 0 0 0 0 0 0 2.5
Comments:
Page 1 ToxCalc 5.0 Reviewed by:



Macrocystis Germination and Growth Test-Proportion Germinated

Start Date: 2/8/2011 16:00 Test ID: C110207.0147 Sample ID: West Basin Brine
End Date: 2/10/2011 14:15 LabID: CCA-Carlsbad, Weston Sample Type: EFF2-Industrial
Sample Date: 2/7/2011 13:00 Protocol: EPAW 95-EPA/600/R-95/13¢ Test Species: MP-Macrocystis pyrifera
Comments:
Conc-% 1 2 3 4 5
Control 0.8900 0.8800 0.9200 0.9300 0.8600
33 0.8600 0.9200 0.9300 0.9300 0.9000
42 0.8500 0.8800 0.8700 0.8600 0.7300
51 0.7500 0.7700 0.7100 0.6900 0.7300
60 0.2700 0.2500 0.1700 0.2400 0.1500
70 0.0000 0.0000 0.0000 0.0000 0.0000
Transform: Arcsin Square Root Rank 1-Tailed Number Total
Conc-% Mean N-Mean Mean Min Max CV% N Sum  Critical Resp Number
Control 0.8960 1.0000 1.2448 1.1873 1.3030 3.843 5 52 500
33 0.9080 1.0134 1.2653 1.1873 1.3030 3.861 5 31.00 17.00 46 500
42 0.8380 0.9353 1.1608 1.0244 1.2171 6.717 5 18.00 17.00 81 500
*51 0.7300 0.8147 1.0249 0.9803 1.0706  3.482 5 15.00 17.00 135 500
*60 0.2160 0.2411 0.4809 0.3977 0.5464 13.606 5 15.00 17.00 392 500
70 0.0000 0.0000 0.0500 0.0500 0.0500 0.000 5 500 500
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.05) 0.91263 0.918 -0.9412 0.31609
Bartlett's Test indicates equal variances (p = 0.63) 2.59122 13.2767
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU
Steel's Many-One Rank Test 42 51 46.2817 2.38095
Treatments vs Control
Trimmed Spearman-Karber
Trim Level EC50 95% CL
0.0% 54.683 54.137 55.235
5.0% 55.261 54.690 55.838
10.0% 55.564 54.990 56.144 1.0 9
20.0% 55.729 55.280 56.182 091
Auto-0.0% 54.683 54.137 55.235 0.8 ]
0.7 1
o 0.6:
2 054
8- 4
8 0.4:
X 0.3
0.2 1
0.1 1
0.0 1
-0.1 T a
1 10 100
Dose %
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Macrocystis Germination and Growth Test-Proportion Germinated

Start Date:  2/8/2011 16:00

End Date:

2M10/2011 14:15

Sample Date: 2/7/2011 13:00
Comments: For [C25 only

Test ID: C110207.0147
Lab ID: CCA-Weston, Carlsbad
Protocol: EPAW 95-EPA West Coast Test Species:

Sample ID:
Sample Type:

WEST BASIN
DMR-Discharge Monitoring Report
MP-Macrocystis pyrifera

Conc-ppt 1 2 3 4 5
Control - 32.4 0.8500 (0.8800 0.9200 0.9300 0.8600
33 08600 09200 09300 0.9300 0.9000
42 0.8500 0.8800 0.8700 0.8600 0.7300
51 07500 07700 07100 0.6900 0.7300
60 0.2700 0.2500 0.1700 0.2400 0.1500
70 0.0000 0.0000 0.0000 0.0000 0.0000
Transform: Arcsin Square Root 1-Tailed Isotonic
Conc-ppt Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Mean N-Mean
Control - 32.4 0.8960 1.0000 1.2448 1.1873 1.3030 3.843 5 0.6020 1.0000
33 09080 1.0134 12653 1.1873 1.3030  3.861 5 -0.566 2,300 0.0831 0.8020 1.0000
*42 0.8380 09353 1.1608 1.0244 1.2171 6.717 5 2328 2300 0.0831 08330 0.9290
*51 0.7300 0.8147 1.0249 09803 1.0706 3.482 5 6.088 2,300 00831 07300 0.8093
*60 0.2160 02411 04809 03977 05464 13.606 5 21148 2.300 0.0831 0.2180 0.2395
70 0.0000 0.0000 00500 0.0500 0.0500 0.000 5 0.0000 0.0000
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.91263 0.888 -0.9412 0.31609
Bartletl's Test indicates equal variances {p = 0.63) 2.59122 13.2767
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE  F-Prob df
Dunneti's Test 33 42 37.229 0.05565 0.06201 (0.52496 0.00326 6.6E-15 4,20

Linear Interpolation (200 Resamples)

Point ppt sD 95% CL{Exp) Skew
IC05 39.342 2147 34935 45692 0.2660
- Ic10 44183 1665 37.697 47.765 -0.7847
IC15 47.942  1.325 43.870 51.350 -1.0226 1.0 ®
IC20 51.147 0.568 48660 51.833 -1.81986 0.9 |
IC25 51837 0233 51.202 52532 -0.0729 N
IC40 54306 0.209 53.664 54.844 -0.1303 081
1C50 55.886  0.231 55220 56.463 -0.0065 0.7
o 0.6:
c 0.5 -
] i
204
]
£ 0.3 -
0.2 -
0.1 4
0.0 4 =
'0.1 T k) T 'l L L) L T
0 20 40 60 a0
Dose ppt
Page 1 ToxCalc v5.0.23 Reviewed by:
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Macrocystis Germination and Growth Test-Growth-Length

Start Date: 2/8/2011 16:00 Test ID: C110207.0147 Sample ID: West Basin Brine
End Date: 2/10/2011 14:15 LabID: CCA-Carlsbad, Weston Sample Type: EFF2-Industrial
Sample Date: 2/7/2011 13:00 Protocol: EPAW 95-EPA/600/R-95/13¢ Test Species: MP-Macrocystis pyrifera
Comments:
Conc-% 1 2 3 4 5
Control 13.000 12.250 12.500 13.500 13.750
33 13.250 11.750 13.250 12.750 14.250
42 13.250 13.250 13.000 12.250 11.750
51 9500 9.000 9.000 8.500 9.000
60 5.750 5.500 5.000 5.750 5.750
70 0.000 0.000 0.000 0.000 0.000
Transform: Untransformed 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Mean N-Mean
Control 13.000 1.0000 13.000 12.250 13.750 4.903 5 13.025 1.0000
33 13.050 1.0038 13.050 11.750 14.250  6.960 5 -0.128  2.300 0.900 13.025 1.0000
42 12,700 0.9769 12.700 11.750 13.250 5.282 5 0.767 2300 0.900 12.700 0.9750
*51 9.000 0.6923 9.000 8500 9.500 3.928 5 10.226  2.300 0.900 9.000 0.6910
*60 5550 0.4269 5550 5.000 5.750 5.873 5 19.046 2.300 0.900 5.550 0.4261
70 0.000 0.0000 0.000 0.000 0.000 0.000 5 0.000 0.0000
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.05) 0.97464 0.918 -0.3048 0.25511
Bartlett's Test indicates equal variances (p = 0.28) 5.11976 13.2767
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu  MSDp MSB MSE F-Prob df
Dunnett's Test 42 51 46.2817 2.38095 0.89965 0.0692 55.2713 0.3825 1.9E-14 4,20

Treatments vs Control

Linear Interpolation (200 Resamples)

Point % SD 95% CL(Exp) Skew
IC05 42.794  2.923 24.381 43.850 -3.4725
IC10 44.378 0.628 42.044 45.318 -1.0457
IC15 45962 0.543 44.035 46.891 -0.7362 1.0 o
IC20 47546  0.491 45689 48.468 -0.5493 091
IC25 49.130 0.467 47.607 50.108 -0.2900 1
IC40 54.091 0429 52.467 55.095 -0.1663 0.8
IC50 57.489 0.388 56.116 58.478 -0.2111 0.7 1
0.6 1
o |
2 051
o |
& 0.4
(] E
T 0.3
0.2 1
0.1 1
0.0 4
-0.1 4 T T T
0 20 40 60 80
Dose %
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WQT@W KELP 48-HOUR CHRONIC TOXICITY TEST BIO047
L~ W /So i UTioNS]
CLIENT: west Basl, mw B DATE RECEIVED: 7_,/ ?/”
PROJECT: West @asin Mai‘t\i-:)?:t&; strict DATE TEST STARTED: ’L/ ‘3/{/
CLIENT SAMPLE ID:  Hhrgeesetime= Uoest ast DATE TEST ENDED: 2/)0 /1
WESTONTESTID:  €A(0207.6f y 7 STUDY DIRECTOR: ¥ .é\m\lg&\_
SPECIES: Macrocystis pyrifera ORGANISMS/CHAMBER: Zoo o0
5 5 Temp 5| salint 5
Concentration ;3 ('Eg(?l_) ;3 e é alinity § pH
Day 0 (0 Hours) CONTROL A Cf J [¢.0 &1 Bl 9 4l 4.1
—BRINECONTROL | ——— sy
Date: ‘Tf{?///l ;
Sample ID:C)10207.0 [ L ? ! 9.2 524 1.0
Dilutions (tech): ¥-5 Y @ . 5( / g ! L{ L‘“ 4 7'- q
waTime: J4. Y0 S| ,-]"7/ '5-% %Oé‘ 7q
Technician: I"’A’ 60 + )6 3/ SOI 6 7 g
To o, 9.9 0. 7.9
24 Hours CONTROL ; /5.
, } “BRINE-CONTROL A
Date: QJ { :
waQ Timez?% ‘55 IS ~L'l,
Technician:SH l{ﬂ \S-~L{
5 (5 -3
L0 CY)!
20 159
48 Hours CONTROL 1l 7.4 1l 15,9 4 52219 Dl
ol ~BRINE GONFROT ] <= 1= Dt J—e>
Date: 2 [lo 1] — "
wQ Time: (9§50 53 i ‘3 )(1' 3 qu/{ g . O
Technician: ﬁ—f\’ Yz ?"D ]L/; & \17/.’3 gé
51 6.4 /9.7 5.0 9.0
60 6!%’ /"1¢S' 6‘].6{ o g.a
3v ¢.14 4.7 9.9 .0
START TIME: oo %% DILUTION WATER BATCH:  S\p © i \l
END TIME: s J BRINE BATCH: A
ORGANISM BATCH: DG 6209 1! HOBO TEMP. NO. 779444 |
TEST ROOM: B 2 TEST ACCEPTABILITY:
' = [ 70% GERMINATION IN CONTROL
TEST SHELF #: L]‘ [] 210 um GERM-TUBE LENGTH IN THE CONTROLS
w e 2//(0//{ M Page 1 of 3
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WEST, HN

/SOLUTIONSH

KELP 48-HOUR CHRONIC TOXICITY TEST

Bl0047

WESTON TEST ID: & Tionb®, o1t CLENT: \pest Basin Mwp CL"?V':',T;A{E"P;;;D;M( Borone,

Test Number | Number of LENGTH MEASUREMENTS (in ocular micrometer units) s
Container | Conc. | Rep | of Spores | Spores Not “ere | Date | Tech
il Germ. Germ. | L1 | L2 [ L3 | L4 | L5 | L6 (L7 [ L8 | L9 |LiO| #

| el v 1 @9 U TR IS [STFIHIE [S]S 1S o aotfam
7 |Control| 2 53 /A |5 |5 |S|Y|s |1 31#F |45 yA .3\/)}(» ‘////A, N7

3 [conwoll 3 | oo 2 |l 3|2 S| Y] s §/ |

2/ |Control| 4 43 o B S|4l | Z| s | 5| 5|6

Lol 8| B | vd | s Fla| || d]e|s|els

¢ |33 B6 | /1Y |s|y|35 148|568 s wd

F 2l 9| 8 |s|6|sS|y|ls|dlyls|d|s

g 1l 93| # |86 |s|Y| Y6l (3|75

g ‘23| 7 lely|slc|?2| | s|e|S1S

/o | Y5 90| /O || s s |35 #| 65| el s
/14| gs| g | S S sl 6|l F|s| s | Y6l

)2 il ge| /a|ls ||| &S|\slele]| T8

/3 2l 8| 23 |ls ISl [ Ll |e |

L B | 1y sl Y elels|s|s|s|y]y

/ST VYIS F3| | RZ?2 |s| v ||| |36l |s|s

/6 |5/ "| FE| RS |y |s|3|7|3|3| 3|54 |¥

7 2l 72|23 |3 |l#|v | v|5 (3|24 |3 ]|

/8 Pl 7 |R9 | 3|3 |3 | Y|4/ |43~ || ¥

/9 169 |37 |y ly |3 13|33y |3]|>|y

20| V5| 723|229 [g|y|3]s(3]3]v]v|5]3

R Jeo|'| 22 | F3 || |la|3|la|le|la2]3]|2]|3

22 2R |75 | a[3|x]|lala|3lalala

23 2l i1 B3 |@lSlalElalI|la]|]ls]lw

2Y xR Fe |23 2|3 2|2]2]2]2

ox | Y5l /sl gs|alsla]za] 2] 2] =22 2 1.2 .
21| o oo PRI T[T,
27 ol - W~ B e s el B £ ) B (2

of *l o oo |~ |~|~|—|—=|-|~|—-|=|—]|

I 0 7 e e P S =

Zo| Y5l & o |—|—|—|—|~|-|—=|—=|~|=-|~*¥[Y¥Y|V¥

O Ny f{*rmanpﬂ-l SES
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W KELP 48-HOUR CHRONIC TOXICITY TEST BI0047
w— RS, SPOROPHYLL RELEASE DATA SHEET

WESTON TEST ID: CLIENT: wesk Booivr ay W CLIENT SAMPLE ID: H

clnezo7.0M17 West Basin Brine Oy
Date: ?-/‘6’ /“
Test: VYel,
Investigator: .. Serlyzest
Condition of Majority of Blades Used:  Poor -aiF— Good
Number of Blades Used: _ 2¢— Weight of Blades: _\7 2 ; Volume of Release Water: Vl—

Time blades are placed in release beaker: _ [{ &5 &
Time blades are removed from release beaker: |5 50
Temperature of spore solution: l 5.%
Check for zoospore motility on microscope: v
Fix a 9-mL spore sample with 1 mL formalin.
Determine spore density on the hemacytometer.
Determine density with 5 counts.
I &

6O

iy

50

ki

Mean 95}' -z

9N e W

Mean x 10,000 x 1.11 = Q’% A ,6‘ 20 spores/mL. This is the density of spore release.
1.11 is the dilution factor for 1 mL formalin + 9 mL spore solution.

Volume of test container: __ H© = L

The desired final density of zoospore solution is 7,500 spores/mL of test container.

To determine volume of spores to deliver to test containers:
7,500 spores/mL x “4o mlL/test container = @ 2l spores/test container

?"’?COQQ spores/test container/density of spore release &’BL\ ﬁ 20 spores/mL = o.M7 3 ml/test container
Temperature of control water (stock): \e.o
Light: __ 7 0% -2Y4 (need 200-300 foot-candles)

Time test containers are inoculated: _ |600
®E 2[ajnes

Page 3 of 3




Macrocystis pyrifera Reference Toxicant Control Chart:
Growth-Length

CV% = 80.6
900
800 |
T 700 ]
o 1
8 600 - +2 8D
T 500 / \
[=3 :
o 400 : +1 8D
d w R A N
200 J W \ é 5 Mean
100 W
e —— ——— —————— § 11
I S - A A IR SR A S SR S S S S SR QL0 L0 AN
\Q b‘\Qs Q\Q Q)\Q ,\\ /\\’\ Vo\\ N 43\ N Q;\ R ,\\\ \\f\ tx\’\ N ,\\'\ Q‘*\ ‘b\'\
RSSO SISCI SR SR AR U & @ g T Oab g®
Test Dates
Dates Values Mean -1 8D -2 8D +1SD +2 §D
09/28/09 162.5500 217.0043 42.0488 0.0000 391.9598 566.9152
10/14/9 59.6250 2170043 42.0488 0.0000 391.8598 566,.9152
11/10/09 203.4760 217.0043 42.0488 0.0600 391.9508 566.9152
12/16/09 102.8140 2170043 42 0488 0.0000 391.9598 566.9152
01/2710 137.7800 217.0043 42,0488 0.0000 391,9508 566.9152
0217110 149.4100 217.0043 42.0488 0.0000 391.9588 566.9152
*03/16/10 863.2000 217.0043 42,0488 0.0000 391.9598 £§66.9152
04/20/10 265.9080 217.0043 42.0488 0.0000 391.9598 566.9152
04/28/10 135.5750 217.0043 42,0488 0.0000 391.9598 566.9152
05/05/10 143.0800 217.0043 42.0488 0.0000 391.9598 566.9152
06/1110 177.8410 217.0043 42.0488 0.0000 391.9598 566.9152
06/16/10 179.3100 217.0043 42.0488 0.0000 391.9598 566.9152
07/2110 168.3300 217.0043 42.0488 0.0000 391.9598 566.9152
08/17/10 266.0000 217.0043 42.0488 0.0000 391.9598 566.9152
09/21/10 133.3300 217.0043 42,0488 0.0000 391.9598 566.9152
10/14/10 132.0000 217.0043 42.0488 0.0000 391.9598 566.9152
10/20/10 1457100 217.0043 42.0488 0.0000 391.9598 566.9152
111710 471.3400 217.0043 42.0488 0.6000 391.9508 566.9152
12/09/10 276.0000 217.0043 42.0488 0.0000 391.9598 566,9152
02/08/11 166.8060 217.0043 42.0488 0.0600 391.9508 566.9152

* Value out of 95% Cl range at time of testing.
Updated 4/15/11 AM




Macrocystis pyrifera Reference Toxicant Control Chart:
Proportion Germinated

CV% = 40.7
190 -
176 - A +2 8D
T 150 :
& - 2, A
§ 130 - +1 8D
S 10 |
& 90 Mean
o 70, /
50 p -18D
30 -
10 : — 28D
F PP PO S S S O RO N
o b<\ o @\ AN s\ ARG A N A A <b\
LIRS MRAAIR SEN SE Q& Q@\Q o & Q«\"f JEANELARS o q,\“
Test Dates
Dates Values Mean -1 8B -2 8D +1 8D +2 SD
09/29/09 97.7783 96.6720 57.3563 18.0405 135.9877 175.3035
10/14/09 139.3000 96.6720 57.3563 18.0405 135.9877 175.3035
11/10/09 134.8900 96.6720 57.3563 18.0405 135.9877 175.3035
12/16/09 62.6240 96.6720 57.3563 18.0405 135.9877 175.3035
01/27/10 90.6670 96.6720 57.3563 18.0405 135.9877 175.3035
021710 73.9700 96.6720 57.3563 18.0405 135.9877 175.3035
03/16/10 65.1820 96.6720 57.3563 18.0405 135.9877 175.3035
04/20/10 68.7180 96.6720 57.3563 18.0405 135.9877 175.3035
04/28/10 48.7968 96.6720 57.3563 18.0405 135.9877 175.3035
05/05/10 141.2800 86.6720 57.3563 18.0405 135.9877 175.3035
06/11/10 117.3800 86.6720 57.3563 18.0405 135,9877 175.3035
06/18/10 61.8367 96.6720 57.3563 18.0405 135.9877 175.3035
772110 78.2158 96.6720 57.3563 18.0405 135.9877 175.3035
*G8/17/10 178.3100 96.6720 57.35663 18.0405 135.9877 175.3035
09721110 94.9111 96.6720 57.3563 18.0405 135.9877 175.3035
10/14/10 £8.4052 96.6720 57.3563 18.0405 135.8877 175.3035
10/20/10Q 85.8000 96.6720 57.3563 18.0405 135.9877 175.3035
1117110 172.4000 96.6720 57.3563 18.0405 135.9877 175.3035
12/09/10 40.9070C 96.8720 57.3563 18.0405 135.9877 175.3035
02/08/11 102.0680 96.6720 57.3563 18.0405 135.9877 175.3035

* Value out of 95% Cl at time of testing.
Updated 4/15/11 AM



Macrocystis Germination and Growth Test-Growth-Length

Start Date: 2/8/2011 16:00 - TestID: C080922.31 Sample ID: REF-Ref Toxicant
End Date: 2/10/2011 14:15 * Lab ID: CCA-Weston, Carlsbad Sample Type: CUCL-Copper chloride
Sample Date: Protocol: EPAW 95-EPA West Coast Test Species: MP-Macrocystis pyrifera
Comments:
Conc-ppb 1 2 3 4 5
Control  13.000 12.250 12500 13.500 13.750
56 13.500 12750 13.750 13.250 12.750
10 12750 12.250 11.500 13.000 12.000
18 13.000 13.250 11.500 11.750 13.000
32 11750 11.250 11.500 11.750 11.250
100 8250 7.750 7.750 8.000 7.250
180 6.250 6500 6250 7.000 6.750
Transform: Untransformed 1-Tailed
Conc-ppb Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Mean N-Mean
Control  13.000 1.0000 13.000 12.250 13.750  4.903 5 13.000 0.0000
56 13.200 1.0154 13.200 12.750 13.750 3.388 5 -0.603 2409 0.799 13.200 -0.0154
10 12300 0.9462 12.300 11.500 13.000 4.853 5 2.111 2409 0799 12.300 0.0538
18 12500 09615 12500 11.500 13.250 6.481 5 1.508 2409 0.799 12500 0.0385
*32 11500 0.8846 11.500 11.250 11.750 2.174 5 4523 2409 0.799 11500 0.1154
*100 7.800 0.6000 7.800 7.250 8.250 4.754 5 16.679 2409 0799  7.800 0.4000
*180 6.550 05038 6.550 6.250 7.000 4.976 5 19.447 2409 0799 6.550 0.4962
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.95816 0.91 -0.2507 -0.8177
Bartlett's Test indicates equal variances (p = 0.32) 7.03172 16.8119
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChVv TU MSDu MSDp MSB MSE  F-Prob df
Dunnett's Test 18 32 24 0.79883 0.06145 35.8911 0.275 3.8E-19 6,28
Maximum Likelihood-Prohit
Parameter Value SE  95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma Iter
Slope 1.68882 0.55157 0.50773 2.6699 0 0.40202 9.48773 0.98 2.22221 0.6294 3
Intercept 1.46931 1.121 -0.7279 3.66648 - : g
TSCR 1.0 —
Point Probits  ppb  95% Fiducial Limits 0.9 1
ECO1 2674 572811 0.01171 19.4961 0.8 ]
ECO05 3.3565 15.3795 0.25011 36.1429 -
EC10 3.718 26.0378 1.25835 51.0466 0.7 1
EC15 3.964 37.1434 3.68199 65.5034 $ 0.6 -
EC20 4,158 49.2602 8.46508  81.54 805 ]
EC25 4.326 62.7608 16.7708 101.442 §'04:
EC40 4.747 115546 65.5294 252.074 x
EC50 5.000 166.806 -103.197 628.293 0.3 1
EC60 5.253 240.806 141.805 1794.76 0.2 -
EC75 5.674 443.338 218.734 11297.3 01 -
EC80 5.842 564.842 256.499 23745.1 o o AR TS
EC85 6.036 749.103 307.474 56690.1 '
EC90 6.282 1068.61 384.566 170185 oot 1 400 10000 1200 HERE
EC95 6.645 1809.17 532.864 872740
EC99 7.326 4857.49 973.405 1.9E+07
Dose ppb
Page 1 ToxCalc v5.0.23 Reviewed by: é ‘!74



Macrocystis Germination and Growth Test-Proportion Germinated

Start Date: 2/8/2011 16:00 . TestID: C080922.31 - Sample ID: REF-Ref Toxicant
End Date: 2/10/2011 14:15 . Lab ID: CCA-Weston, Carlsbad -~  Sample Type: CUCL-Copper chloride -
Sample Date: Protocol: EPAW 95-EPA West Coast - Test Species: MP-Macrocystis pyrifera .
Comments:
Conc-ppb 1 2 3 4 5
Control 0.8900 0.8800 0.9200 0.9300 0.8600
56 0.8400 0.8200 0.8300 0.9000 0.8700
10 0.8300 0.8700 0.8600 0.8100 0.8700
18 0.8700 0.8600 0.8300 0.8900 0.8700
32 0.7900 0.8400 0.7700 0.7900 0.7600
100 0.4400 0.3800 0.4900 0.4700 0.4200
180 0.1900 0.2000 0.1500 0.1900 0.3900
Transform: Arcsin Square Root 1-Tailed Number Total
Conc-ppb Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Resp Number
Control 0.8960 1.0000 1.2448 1.1873 1.3030 3.843 5 52 500
56 0.8520 09509 1.1777 1.1326 1.2490 4.042 5 1.898  2.409 0.0852 74 500
10 0.8480 0.9464 1.1713 1.1198 1.2019  3.148 5 2.078 2409 0.0852 76 500
18  0.8640 0.9643 1.1939 1.1458 1.2327 2.646 5 1439 2409 0.0852 68 500
*32 07900 0.8817 1.0956 1.0588 1.1593  3.545 5 4220 2409 0.0852 105 500
*100 0.4400 04911 0.7251 06642 07754 5.994 5 14702 2409 0.0852 280 500
*180 0.2240 0.2500 0.4876 0.3977 0.6745 22.056 5 21.419 2409 0.0852 388 500
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.9144 0.91 1.42217 4.15238
Bartlett's Test indicates equal variances (p = 0.16) 9.23844 16.8119
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChVv TU MSDu MSDp MSB MSE  F-Prob df
Dunnett's Test 18 32 24 0.05717 0.0637 0.42042 0.00312 2.5E-19 6, 28
Maximum Likelihood-Probit
Parameter Value SE  95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma Iter
Slope 2.67228 0.19651 2.28711 3.05744 0.104 363102 948773 046 2.00889 0.37421 5
Intercept -0.3683 0.40367 -1.1595 0.42289 ' ’ -
TSCR 0.13014 0.00857 0.11334 0.14694 1.0
Point Probits  ppb  95% Fiducial Limits 09:
ECO1 2.674 13.7511 9.43462 18.2713 g
ECO05 3.355 24.7379 18.6742 30.6282 0.8
EC10 3.718 33.831 26.8424 40.3847 07 1
EC15 3.964 41.787 34.2589 48.7089 1
EC20 4.158 49.4245 415571 56.576 30.6:
EC25 4.326 57.0801 49.0054 64.3832 §0.5.
EC40 4.747 82.0506 73.7849 89.7285 304:
EC50 5.000 102.068 .93.5981 110.475 o
EC60 52563 126.968 117.431 137.526 0.3 -
EC75 5674 182.512 166.774 203.198 02 1
EC80 5.842 210.782 190.496 238.726 -
EC85 6.036 249.307 221.899 288.753 0.1 - &
EC90 6.282 307.936 268.243 367.704 001 ’
EC95 6.645 421.127 354.362 527.536 1 10 100 1000 10000
EC99 7.326 757.595 594.976 1042.48
Dose ppb
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End Date: 2/10/2011 14:15 *

Test: MC-Macrocystis Germination and Growth Test -
Species: MP-Macrocystis pyrifera
Sample ID: REF-Ref Toxicant
Start Date: 2/8/2011 16:00 -

Test ID: C080922.31
Protocol: EPAW 95-EPA West Coast *
Sample Type: CUCL-Copper chloride °
Lab ID: CCA-Weston, Carlsbad

Total Number Cal
Pos| ID | Rep Group Counted | Germ L1 L2 -3 L4 -5 L6 Lt L8 L9 L10 | Factor Notes
1 1 Control 100 89 7 4 5 5 7 4 5 5 5 5 2.5
2 2 Control 100 88 5 5 5 < 5 3 7 4 5 6 2.5
3 3 Control 100 92 6 3 6 5 Fé 5 4 5 5 4 2.5
4 4 Control 100 93 5 4 6 7 5 6 5 5 5 6 25
5 5 Control 100 86 5 7 8 D 4 4 6 5 6 5 2.5
6 1 5.600 100 84 5 5 5 6 5 4 6 7 5 6 2.5
i 2 5.600 100 82 6 5 5 7 5 4 5 5 4 5 2.5
8 3 5.600 100 83 7 4 5 4 6 5 5 5 8 6 2.5
9 4 5.600 100 90 5 5 7 4 5 5 5 6 5 6 2.5
101] 5 5.600 100 87 6 7 4 5 5 5 5 4 5 5 2.5
11 1 10.000 100 83 5 6 5 5 4 5 4 s 4 6 2.5
12| 2 10.000 100 87 5 6 6 4 5 5 5 4 D 4 2.5
13| 3 10.000 100 86 4 5 5 3 6 5 5 4 4 5 25
14 | 4 10.000 100 81 6 4 4 6 5 5 5 7 4 6 2.5
15[ 5 10.000 100 87 4 4 6 5 5 4 6 5 4 5 2.5
16 | 1 18.000 100 87 5 6 6 4 6 5 5 6 4 5 2.5
17 ] 2 18.000 100 86 4 5 5 7 5 6 5 5 5 6 25
18| 3 18.000 100 83 4 3 5 4 5 5 5 6 5 4 2.5
19| 4 18.000 100 89 6 5 4 4 6 5 3 5 4 5 2.5
201} 5 18.000 100 87 6 4 5 5 5 6 5 5 4 7 2.5
21 1 32.000 100 79 5 5 4 3 5 5 6 5 4 5 25
220 2 32.000 100 84 4 3 5 4 6 5 4 5 5 4 25
231 3 32.000 100 7T 5 6 4 3 5 4 5 5 3 6 25
24 | 4 32.000 100 79 5 5 5 4 4 3 4 8 4 5 2.5
251 5 32.000 100 76 4 4 6 5 3 4 4 5 4 6 2.5
26 | 1 100.000 100 44 4 3 3 2 4 4 4 3 3 3 2.5
27 | 2 100.000 100 38 3 3 2 4 3 2 4 4 3 3 2.5
28 | 3 100.000 100 49 2 4 3 4 3 4 3 2 3 3 2.5
29| 4 100.000 100 47 2 4 3 5 3 3 3 4 2 3 25
30| 5 100.000 100 42 2 2 4 3 3 3 2 3 3 4 2.5
31 1 180.000 100 19 2 3 4 2 2 2 2 2 3 3 2.5
32| 2 180.000 100 20 3 2 2 3 2 2 2 4 3 B 2.5
33| 3 180.000 100 15 2 3 2 2 3 2 3 2 4 2 2.5
34| 4 180.000 100 19 2 3 3 2 5 3 3 2 3 2 2.5
35| 5 180.000 100 39(- 2 4 2 2 3 3 2 4 2 3 2.5
Comments: " ' = . " ‘ ’ . - .
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SOLUTIONSH

48-Hour Macrocystis pyrifera
Reference Toxicant Test

B10047

REFTOXTESTID: cpe0q722 .3 MICROMETER CONVERSION FAGTOR: 7%

Test Number | Number LENGTH MEASUREMENTS (in ocular micrometer units)
Container; Conc. | Rep | of Spores | of Spores Scope Date Tech
Number Germ. |[Not Germ.| L1 L2 L3 L4 L5 L6 L7 L8 L9 L10 #

/ Control| 1 3?‘ // AN . = 4/ e L?}f/ %5‘//! &y
2 Sl 2 B8 | ra | ST sTls v s3]l d s e Pite |\ TV
33 g | B8 |6 316 |5 |2 S|y s 5| {

4/ |Controll 4 73 7 S|t |72 | ST 46 85 15 516 \

&~ [Control| 5 | pp / s F|E | & | Y |5 6 s W

B3/ \Fp ' sl |55 s e s v el2 e e %7
Ba2 Pl R /B | | ST F ST S s s |

33 Pl g3 /2 | P Y| S S b5 S5 88 e

3¢ fl 90 | /0 | s 5| Z ¢l s S 6] 5|6

B | 15| 87l /3| e | 2| ] |5 5| s &< | =

Be |l 0T | BR|\ /P (5T e |\ sl s |y s o 2 44

3% LB /D st e |y 5| S s Y Sy

38 66 sy | A s 6|8 6 s s Y|y |5

39 ‘L8 ST lely Yo |ls | s sl e

o |V P B /3 Y Y s s Y6 S| YE

NG| g 4B S5T 6 6 S5 S 6 |y s

Y2 218 | vy | s S| 2|5 || 5] ¢l

23 P B3| A I3 sy s 5 s 6 g §/ i;
7y ‘LB ) le | ST Y Y |S535 YIS

Y| Y181 8F | /B3l | vis |l |56 | s 5| ¢ v §

76 |32 V| I RN s | 2S5 56| 5] s %

5% 1L B /6 | ¥ 31 S L s Y s s

&9 1 F?7 X3 5|6 | ¥ |35 S| 5|36

&' AL R s IS | s | Y Y3 Y 8Y s

sV S| ey |ly s e s13glyls|yle

s/lop |V #¢ |6 |4 | 313 | R YIS Y 3 3|3

S 1 3816k | 313|243 | |Y¥ 3|3 |

3 oy |s/ |l v]13 v |13y 3|l2|z 3 /

sY| J |4 92|53 12| 413 513133 | |0 3

S5V 1S gm | s 2laly][2]3 31R | D | 2|

S|\ s&e |V g Bt | A |13 |4 |2 | 2|R 12133

57 2l 1o li3|l@a | 3lalalaly| 3|3

s sl ey |23 2la2i3lo 3]ald | a |

<9 il /718 |lx 3|3|l@| 5|33 al 3|a HE
o |V 5| 39|16/ | R | Y|R|@ |3 | 3|laa| ¢/ |3 |4 |V |[F

@ @ gt

T
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/SO LUTIONSH

48-Hour Macrocystis pyrifera
Reference Toxicant Test

REF TOX TEST ID: (OS0G22,3)

BIO047

MICROMETER CONVERSION FACTOR: /&

Test

Nwmber

Number

LENGTH MEASUREMENTS {in ocutar micrometer units)

Container| Conc. | Rep | of Spores | of Spores Scope Date |Tech
Number Germ. |Not Germ.| L1 L2 L3 L4 Ls L8 L7 L8 Le | L10 #
Control| 1
Control| 2
Control| 3
Control| 4
Control| 5
6/ 1300l | & | 94 2|z |2 2lel|l3]alol vl 2lee |
b2 216 |94 wlalaelala 3l 2|l>| =2 o)
&> Sl s 195 lalol2|l2l3 zlzz|la] 2 R
A ‘7 93 2|3 |2le 243 2|2 2 Lo
e | 5| e gy 2l 2zl3lzi2lzlzl2z =24 ¥ U
1
2z
3
4
5
1
2
3
4
5
1
2
3
4
5
1
2
3
4
5
1
2
3
4
5
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SDLUTiONS

48-Hour Macrocystis pyrifera

Reference Toxicant Test

BIO047

Test D, Associated Test(s Study Director:
C0B(AZ2 3] WestH E)GS?(W J ket~
anism: Organism Batch: l.ocation; Replicates: 5
T pnbea. | Deosost] fm 2
Start Tifme: Technician: End Time; Technician:
\bocs 15 v
Toxicgnt: LCopper | Lot#: OQHOL{,@‘ Date Dilutions Di!utign Water | Technician:
f;;oggec 53;322,';30 | Expiration Date:) & | Pref ared: 55586081281 L U
Concz?wrtg:ttions: nggntlctlz o Actual: QLEJ?l!LtggtOf Actual
Target: (D) Target: LW\L\
5.6 ppb 0.280 mL 0.28C0 500 mL SO0
10 pph 0.500 mL. 0.5000) 500 mL 50O
18 ppb 0.900 mL 0.899¢ 500 mL. 500
32 ppb 1.60 mL .59 500 mL 500
100 ppb 5.00 mL 5.0003 500 mL ‘jOO
180 ppb so0ml | G (yyH 500 mL 5Y)
300 ppb soomt | \YHEO | soomt | S()()
Day 0 Water Quality Data
Stock
Date: Zl% I WQ Time: [ 00 Initials; M
Control 5.6 10 18 32 100 180 300
po.mgL) | 44 | 1o | ¢35 681649169 6.9] 6.9
Temperature | /.0 1601156 | 135 | 1bo!l 54 h.0] IS5
Salinity | 9.9 | 39 151 | 22.0132.% | 32,0 | 3¢ 3.4
(8] %2 [9l |50 %2 |22 l92 |92
48-Hour Water Quality Data
Stock )
Date: Z { [ O /(}r WQ Time: ({05 Initials: 74 ﬁ
Control 5.6 10 18 32 100 180 300
po.mely | 7.4 | 46 |25 |74 G | $.° |48 |F.0
Temperature g%\" M5 /5‘_,( fef.g 94,7 1‘41:} M5 1y, 6
Salinity | 47,2 | W6 | b2% 132y [32.% [ 32.F [ 22,5 | 22,2
LA st e 1t Tsoc [9.0 T 19

[ ] Pass

[ ] Fail
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Strongylocentrotus purpuratus Chronic Toxicity Test



Echinoderm Development-Proportion Alive

Start Date: 2/18/2011 16:20. TestlD: C110207.0146 Sample 1D: West Basin Brine ~

End Date:; 2/20/2011 14:10 - Lab ID: CCA-Weston, Carlsbad + Sample Type: DMR-Discharge Monitoring Report -

Sample Date: 2/7/2011 13,00, Protocol: EPAW 95-EPA West Coast Test Species: SP-Strongylocentrotus purpuratus

Comments: "
Conc-ppt 1 2 3 4

Control - 32.4 0.7680 0.5520 0.5440 0.6240
33 0.6720 0.5840 06000 0.6240

41.8 0.8000 0.6720 0.7360 0.8640

50.6 1.0000 0.8240 0.9280 0.7840

59.6 0.8880 0.7600 1.0000 0.9440

69.1 0.7600 0.8000 0.8320 0.6560

Transform: Arcsin Square Root 1-Tailed Isotonic

Conc-ppt Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Mean N-Mean
Control- 324 06220 1.0000 0.9115 0.8295 1.0682 12,148 4 0.7590  1.0000

33 06200 0.9968 09069 0.8698 09610 4.388 4 0.048 2410 02295 0.7590 1.0000
41.8 07680 1.2347 1.0731 09610 1.1931 9.301 4 -1.698 2410 0.2295 0.7590 1.0000
4
4
4

506 0.8840 1.4212 1.2626 1.0874 15261 15.640 -3.688 2410 0.2295 0.7590 1.0000
586 0.8980 1.4437 1.2866 1.0588 1.5261 15.187 -3.240 2410 02296 0.7590 1.0000
69.1 0.7620 1.2251 1.0646 05440 1.1485 8.298 -1.609 2410 02295 0.7590 1.0000

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.97509 0.884 0.42183 0.30098
Bartlett's Test indicates equal variances (p = 0.20) 7.33134 15,0863
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE  F-Prob df
Dunnett's Test £9.1 >69.1 0.22739 0.36397 0.10766 0.01813 0.00208 5,18
Linear Interpolation (200 Resamples)
Point ppt SD 95% CL(Exp) Skew
iC05 >69.1
IC10 >69.1
iC15 >69.1 1.0
IC20 >69.1 0.9 ]
IC25 >89.1 0.8 1
1C40 >69.1 g-;:
ICE0 >69.1 - 0.5 ]
o 0.4
g 031
202
€ 00é— o o—o—o—o
-0.1 3 .
-0.2 ]
-0.3 1 ~. i ‘
-0.4 - P
0.5
0.6 Ar—r——TrTT Ty
a 20 40 60 80

Dose ppt
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Echinoderm Development-Proportion Normal

Start Date: 2/16/2011 16:20 "
End Date: 2120/2011 14:10 * Lab ID:

Test ID:

C110207.0146 -
CCA-Weston, Carlsbad -

Sample Type:

Sample |D: West Basin Brine-

DMR-Discharge Monitoring Report ~

Sample Date: 2/7/2011 13:00, Protocol: EPAW 95-EPA West Coast “Test Species: SP-Strongylocentrotus purpuratus .
Comments:
Conc-ppt 1 2 3 4
Controt-32.4 0.9479 09710 09118 0.9615
33 0.9167 0.8630 0.8400 0.9487
41.8 0.0000 0.0000 0.0000 0.0000
50.6 0.0000 0.0000 0.0000 0.0000
596 0.0000 0.0000 0.0000 0.0000
68.1  0.0000 0.0000 "0.0000 0.0000
Transform: Arcsin Square Root 1-Tailed Number Total
Conc-ppt Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Resp Number
Control - 32.4 .9481 1.0000 1.3457 1.2602 1.3997 4.196 4 27 500
*33  0.8921 0.9410 1.2428 11593 1.3424 6.690 4 2.048 1943 0.0976 53 500
41.8 0.0000 0.0000 0.0447 0.0447 0.0447  0.000 4 500 500
506 0.0000 0.0000 0.0447 0.0447 0.0447 0.000 4 500 500
50.6 0.0000 0.0000 0.0447 0.0447 0.0447 0.000 4 500 500
69.1 0.0000 0.0000 0.0447 0.0447 0.0447 0.000 4 500 500
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.94229 0.748 0.02919 -1.2659
F-Test indicates equal variances (p = 0.54) 2.16857 47 4672
Hypothesis Test (1-tail, 0.05) MSDu MSDp MSB  MSE F-Prob df
Homoscedastic t Test indicates significant differences 0.05078 0.05344 0.02118 0.00505 0.08651 1,6

Trimmed Spearman-Karber

Trim Level ECS0 95% CL
0.0%
5.0%
10.0% 36.886 36.786 36.985 1.0 909
20.0% 36886 36.786 36.985 09:
Auto-5.5% 36.886 - 36.786 36,985 -
0.8 4
0.7 +
g 0.6 -
£ ]
205
2 |
& 041
0.3 -
0.2 1
0.1 J’
1 10 100

Page 1
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Test: ED-Echinoderm Development ,

Species: SP-Strongylocentrotus purpuratus «
Sample ID: West Basin Brine »
Start Date: 2/16/2011 16:20 -

Test ID: C110207.01

Protocol: EPAW 95-EPA West Coast -
- Sample Type: DMR-Discharge Monitoring Report -
End Date: 2/20/2011 14 Lab 1D: CCA-Weston, Carlsbad

-

Initial Final Total Number

Pos| ID | Rep Group Density Density Counted normal Notes
1 1 Control - 32.4 125 96] . 96 91
2 2 | Control-32.4 125 69 69 67
3 3 | Control-32.4 125 68 68 62
4 4 | Control - 32 .4} 125 78] - 78 75
5 1 33.000 125 84 84 77
6 2 33.000 125 73 73 63
7 3 33.000 125 75 75 63
3 4 33.000] - 125 78| - 78| . 74
9 1 41,800 125 100 100 0
10| 2 41.800 125 84 84 0
11 3 41.800 125 92 92 0
121 4 41.800] - 125 108] - 108 0
13| 1 50.600 125 125 125 0
4] 2 50.600 125 103 103 0
15 | 3 50.600 125 116 116 0
16| 4 50.600 125 98] - 98 0f.
17 | 1 59.600 125 111 111 0
18 | 2 59.600 125 95 95 0
191 3 59.600 125 125 126 0
20 ] 4 58.600 125 118]. 118 0
21 1 69.100 125 95 95 0
22 | 2 69.100 125 100 100 0
23 | 3 69.100 125 104 104 0]
24| 4 69.100 125 82 82 0

Comments: s 5 . .

Page 1 ToxCalc 5.0 Reviewed by: _%



WIS 2N

Echinoderm Development
CHRONIC TOXICITY TEST

BIO046

GLIENT: m 1 D“ Sm’ DATE RECEIVED: 2 F-H “
PROJECT: W e & B MWD N ﬂu S’mdv\ DATE TEST STARTED: %] L(.“ |
CLIENT SAMPLE ID: \,\}eg-)- mﬁ 0 Bﬂm ™ O DATE TESTENDED: ) on /”
wesTon sampLE iD: W O20F0)) 4 (o WESTONSOPNO.. Ry MNAUL
SPECIES: S 'Oum\uahu STUDY DIRECTOR: p“marmm
{ t U
Day 0 (0 Hours) Control | 4.0 /5.9 $2.4 8.2
. %% 3. /5.9 48,0 8.)
Date: Zjy (Il :

. 2 3. /5. Al 8 4.0
N e ¥ M e e ¢ 1 o
Dilutions (Tech): JY %0 g /5.9 59 1y 2.9
WQ Time: {7)0 70 g 54 (041 ¢-0
Technician: JH

24 Hours .Control ! /3¢
Date: <2/4#/17 =3 5.
WQ Time: /2 5~ j_";‘ j‘:.j._
Technician: T 40 ,5:- <
Z0 r$.y
48 Hours Control ; 15,V
Date: 2. i X 5.
V\?Q Time: /!?/‘(5“ = 1tz
" (v 5] [5:%
Technician: th‘ 40 R
?’O /{_ . D ......

@ wC Z//‘ﬁ/// A
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: Echinoderm Development BIO046
_W CHRONIC TOXICITY TEST

=/ SOEUTIONSH

CLENT: \\f j’ DATE RECEIVED: 2UH
PROJECT: W‘CS*_BOS\Y\ mwD i nﬁu U DATE TEST STARTED: 9 [|(/ )
cLiENT samPLE I e Q- Baavn BANG ™ ) DATE TESTENDED: 1) fory /| \
weston sampLe o {10703, 014 wesToNsoPNo: Y10 11
sPECIES: DU(DMmm( STUDY DIRECTOR: mamOlLS
o = y
72 Hours Control 16.0 | f
~Brine-Contror [ |
Date: j_[ [CI[ (} ‘%’é 2‘%{: [[
wa Time: ()€ <) 15
Technician: (Rjyy) 06 ‘ ‘
H) ( A
96 Hours (if needed) Control B.1 1o -] 2.2 8.1
Brine-Contret=
. 2% A, 159 25.0 g-0
Sva;e;imi/?f / ’S 47 7.9 5. 427 g
5] 4.0 (5.9 50. 3.
Technician: JU m) 7 4 5.9 Go. 8 9.1
70 8-0 5.1 7.0 2.1
*Water quality measurements taken in surrogate water quality chambers. .
O Test was wanble b ond af TZhrs, 0 ohly Tmp was weeded for WG defa dnfhfrfﬁy.
START TIME: \w20 iniials: Ur piLUTION WATER BATCH:~ S\() ()| 21 | 57 gﬁ-
END TIME: 410 Iniials: \“’]' TEST ACCEPTABILITY:
oraanisweaTcH:  {Y3 (U(y “ 0 > 80% NORMAL SHELL DEVELOPMENT IN SURVIVING
Hoso TEMP.No: (/G772 Q CONTROLS
O MSD <25%
TESTLOCATION: ['y\\ .
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WESTEN

Echinoderm Development
CHRONIC TOXICITY TEST

/SOLUTIONSHE

BiO046

Weston Test ID:

Cllent

WefrBashn mwp

Client Sample ID:

Wes \%ﬁﬂ\ﬂ f%WYLQ,

Cl020F 010

SPAWN ING DATA

Initial S'péwni'r.]g Time:

Fmal Spawnmg Tlme

Fenrtilization Tlme

No. of Females.:-

2

No. of Ma!és.:.

Embryo Density
(count/mL):

1.

2.

3.

Average:

Stocking Volume Calculation:

(\')OA ﬁz_i SRR

ZERO TIME COUNTS

1 ﬂblfct 6T3I2

|3 WS

4, P’s

Average Count:

Technician:

A j’;VAL coum DATA

" Rep3s |

Rep 4

Conc.

Abnormal

Normal

Abnormal] Norimal

Abnormal

Abnormal

Date | Initials

Control

@

Normal

B ¥

i

—Brire

3%

|2

2T

4,

a2

51

/)

e0

I Q}  :j
2

30

SN
S STSSISION s@

2%
G4

QA COUNT CHECKS

QA Check #1

| OACheck#2

QA Check#3

_ OAChecki#s

Concentraticn / Replicate

gt

42 1 2

o ! |

.70 ______

Total #

/9

g2

119

4
9

# Normal

73

Date / Initials

/7

Al ! 4k

4l ! ek

Aliefn ! ¢4

QA Check Acceptability:

Ll <5% difference in means of QA & orig. counts

OWC 4115/ 1] b
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Echinoderm Development-Proportion Normal
Start Date:  2/16/2011 16:20 TestID: C110207.01 Sample ID; WEST BASIN
End Date: 2/20/2011 1410 Lab ID: CCA-Weston, Carlsbad Sample Type: DMR-Discharge Monitoring Report
Sample Date: 2/7/2011 13:00 Protocol: EPAW 95-EPA West Coast  Test Species: SP-Strongylocentrotus purpuratus
Comments:  For 1C25 only
Conc-ppt 1 2 3 4
Control -32.4 0.9479 09710 09118 0.9615
33 09167 0.8630 0.8400 0.9487

418 0.0000 0.0000 0.0000 0.0000

50.6 0.0000 0.0000 0.0000 0.0000

59.6 0.0000 0.0000 0.0000 0.0000

69.1 0.0000 0.0000 0.0000 0.0000

Transform: Arcsin Square Root 1-Tailed Isotonic

Conc-ppt Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Mean N-Mean
Control - 32.4 0.9481 1.0000 1.3457 1.2692 1.3997 4.196 4 0.9460 1.0000

*33 0.8921 09410 12428 1.1593 1.3424 8.690 4 2.048 1.943 0.0976 0.8940 0.9450
41.8 0.0000 0.0000 0.0447 0.0447 0.0447 0.000 4 0.0000 0.0000
4
4
4

50.6 0.0000 0.0000 0.0447 0.0447 0.0447 0.000 0.0000 0.0000
59.6 0.0000 0.0000 0.0447 0.0447 00447 0.000 0.0000 0.0000
69.1 0.0000 0.0000 0.0447 0.0447 0.0447  0.000 0.0000  0.0000

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.94229 0.749 0.02019 -1.2659
F-Test indicates equal variances (p = 0.54) 2.16857 47.4672
Hypothesis Test {1-tail, 0.05) MSDu MSDp MSB MSE  F-Prob df
Homoscedastic t Test indicates significant differences 0.05078 0.05344 0.02118 0.00505 0.08651 1,6
Linear Interpotation (200 Resamples)
Point ppt SD 95% CL{Exp) Skew
CO5* 30017 B.084 5956 35.337 -0.4876
1C10 33419 0.805 27.881 34.008 -5.1762
iC15 33885 0.215 33.100 34441 -0.1230 1.0 —o—o—o
1C20 . 34.351 0.202 33611 34874 -0.1230 091
IC25 34816 0.189 34.123 35.307 -0.1230 e
IC40 36.213 0.152 35658 36605 -0.1230 0.8 4
1C50 37.144 0.126 36.682 37.471 -0.1230 0_7:
* indicates IC estimate less than the lowest concentration 06 .
g4l
v 0.4 :

0.3 4

0.2 4

0.1 4

0.0 #r~—r—rrrr-r—rrrrrrorrr-r-

0 20 40 60 80

Dose ppt
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Test: ED-Echinoderm Development

Species: SP-Strongylocentrotus purpuratus
Sample ID: WEST BASIN
Start Date: 2/16/2011 16:20

End Date: 2/20/2011 14 Lab ID: CCA-Weston, Carlsbad

Test ID: C110207.01

Protocol: EPAW 95-EPA Waest Coast

Sample Type: DMR-Discharge Monitoring Report

initial Final Total Number
Pos| ID {Rep Group Density Density Counted normal Notes
1 1 Control - 32.4 125 96 96 91
2 2 | Conirol-32.4 125 69 69 67
3 3 | Control - 32.4 125 68 68 82
4 4 | Control - 32 4 125 78 78 75
5 1 33.000 125 84 84 77
6 2 33.000 125 73 73 63
7 3 33.000 125 75 75 63
8 4 33.000 125 78 78 74
9 1 41.800 125 100 100 o
10 2 41.800 125 84 84 0
1] 3 41.800 125 92 92 0
12| 4 41.800 125 108 108 0
131 1 50.600 125 125 125 0
14 | 2 50.600 125 103 103 0
151 3 50.600 125 116 116 0
16| 4 50.600 125 98 08 0
17 | 1 59.600 125 111 111 0
18] 2 59.600 125 95 95 0
194{ 3 59.600 125 125 125 0
20| 4 59.600 125 118 118 0
21 1 69.100 125 95 95 0
22| 2 89.100 125 100 100 0
231 3 69.100 125 104 104 0
241 4 69.100 125 82 82 0
Comments:
Page 1 ToxCalc 5.0 Reviewed by:




Strongylocentrotus purpuratus Reference Toxicant Control Chart:

Proportion Normal

CV% = 24.7
26
! +2 8D
g 2 A v\ /\ +1 8D
O N
¢ ’ ,/ /\
o { M
2 16 1 \ v \\4\ / \ ean
g A1 .1sD
T V V'
-2 8D
B ) ST S S T - S S S - S - SR RN AN
R G GRS S S SRR U\ S SN SO G P\ St
0"9 0"9 &\\ 0"-’{]’ o 0"\\ o& Q"’\rb c“-‘\\ 6‘9’ e"‘\m QQ’\’\ @\\ »9\ Q ® Q"p ;0"5\
Test Dates
Dates Values Mean -1 8D -2 5D +1 SD +2 8D
04/08/98 16.3400 16.2609 12.2429 8.2249 20.2789 24.2969
02/06/99 21.4060 16.2609 12.2429 8.2249 20.2789 24.2969
02/12/99 16.7860 16.2609 12.2429 8.2249 20.2789 24,2969
03/24/99 19.9670 16.2608 12.2429 8.2249 20.2789 24.2969
04/06/00 15.3050 16,2609 12.2429 8.2249 20.2789 24.2969
01/10/01 17.0130 16.2609 12.2429 8.2249 20,2789 24.2969
01/24/01 22.5850 16.2609 12.2429 8.2249 20.2789 24.2969
03/30/02 18.7500 16.2609 12.2429 8.2249 20.2789 24.2969
05/13/08 18.1232 16.2609 12.2429 8.2249 20.2789 24,2969
02/21/09 18.3711 16.2609 12.2429 8.2249 20.2789 24.2969
04/28/09 16.3950 16.2609 12.2429 8.2249 20,2789 24.2969
06/11/09 10.0200 16.2609 12.2429 8.2249 20.2789 24.2969
09/19/09 19.0719 16,2609 12.2429 8.2249 20.2789 24.2969
10/13/09 14.9860 16.2608 12.2429 8.2249 20.2789 24.2969
02/05/10 10.4320 16.2609 12.2429 8.2249 20.2789 24,2969
02/2710 12.8956 16.2609 12.2429 8.2249 20.2789 24 2969
*02/16/11 7.9885 16.2609 12.2429 8.2249 20.2789 242969

*Value out of 95% Cl range.
Updated 4/15/11 AM



Echinoderm Development-Proportion Normal .

Start Date; 2/16/2011 16:20 ' Test ID:
End Date: 2/20/2011 14:10 , LabiD:

C1003186
CCA-We

JA21 Sample ID:
ston, Carlsbad - Sample Type:

REF-Ref Toxicant  «

CUSO-Copper sulfate *

Sample Date; Protocol: EPAW 95-EPA West Coast Test Species: SP-Strongylocentrotus purpuratus -
Comments: -
Conc-ppb 1 2 3 4
Control  0.9600 0.9500 0.8400 0.9273
3.75 0.7857 07746 0.7800 0.7500
7.5 05464 06528 05294 0.5698
15 0.0435 0.0316 0.0659 0.0568
30 0.0000 0G.0000 0.0000 0.0000
Transform: Arcsin Square Root 1-Tailed Number Total
Conc-ppb  Mean N-Mean Mean Min Nax CV% N t-Stat  Critical MSD Resp Number
Control 0.9443 1.0000 1.3339 1.2977 1.3694 2.295 4 28 500
*3.75 0.7726 0.83181 1.0739 1.0472 1.0895 1.732 4 9772 2,290 (.0609 114 500
*7.5 05746 0.6084 0.8606 0.8148 0.9407 6.490 4 17.784 2,200 0.0609 213 500
*15 0.0495 0.0524 0.2223 01787 02597 15.992 4 41770 2290 0.0609 476 500
30 0.0000 0.0000 0.0447 0.0447 0.0447 0.000 4 500 500
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.95323 0.844 0.69669 0.61221
Bartlett's Test indicates equal variances (p = 0.39) 3.02351 11.3449
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE  F-Prob df
Dunnett's Test <3.75 3.75 0.03104 0.03284 0.9012 0.00142 1.7E-13 3,12
Trimmed Spearman-Karber
Trim Level EC50 95% CL
0.0%
5.0%
10.0% 1.0 &
20.0% 8.0530 7.6453 8.4824 0.9
Auto-18.2% 7.9885- 7.5961 8.4011 ]
0.8 4
0.7 1
% 06 ]
%_0.5 )
& 0.4 1
0.3 4
0.2 4
0.1 4
0.0 T

Pa.ge 1

ToxCalc v5.0.23

10

100

Dose pph



Test: ED-Echinoderm Development *
Species: SP-Strongylocentrotus purpuratus
Sample I1D; REF-Ref Toxicant
Start Date: 2/16/2011 16:20 .

*

Test ID: C100316.12 ~
Protocol: EPAW 95-EPA West Coast

Sample Type: CUSO-Copper sulfate
End Date: 2/20/2011 14 Lab |D; CCA-Weston, Carlsbad

(N

Initial Final Total Number
Pos| ID |Rep Group Density Density Counted normal Notes
1 1 Control 125 100 100 96
2 2 Control 125 100 100 95
3 3 Control 125 100 100 94
4 4 Controli. 125 55| - 55 51
5 1 3.750 125 70 70 55
8 2 3.750 125 71 71 55
7 3 3.750 125 100 100 78
8 4 3.750|. 125 84 84] . 63
9 1 7.500 125 97 97 53
10] 2 7.500 125 72 72 47
1] 3 7.500 125 68 68 36
12 | 4 7.500 125 79| ¢ 79 45
1341 1 15.000 125 69 69 3
14| 2 15.000 125 95 95 3
151 3 15.000 - 125 91 91 6
16 ] 4 15.000 125 88]- 88 5
17 1 1 30.000 125 91 91 0
18 | 2 30.000 125 100 100 0
19 3 30.000 125 92 92 0
20| 4 30.000)- 125 75| ¢ 75 0
21 1 60.000 125 0 0 0
221 2 60.000 125 0 0 0
231 3 60.000 125 0 0 0
24| 4 60.000 125 0 0 0
Comments: . s - , .
Page 1 ToxCale 5.0 Reviewed by: _%



WESILAIN;

96 Hour Echinoderm Development

Reference Toxicant Test

Test ID: Replicates: 15 4, Study Director: Location:
C10031t. (2 Han fer Eaont 2
Dilution Water Batch: Organism Batch: Associated Test(s): Organism:
$160/28) | _Deogb Witst BAs) v | ' puyypuratns
Toxicant: “Copper Lot Date Prepared Initials: r
Sulfate (0.509gCWLCuSO) MO 7(// 4 02/ /11
Target [ Quantity of Stock: Quantity of Diluent:
Concentrations: | Target: 0.0585ml Target: S0 L.
60 pph Bl - ~—430-ml.
60 ppb Actual: 9.058S ml | Actual:  50.0m L
Serlal Dllute by Y to obtaln cqncg:ntratlons of 30, 15, 7 5, and 3 75 ppb
0 Hours Date: 7““‘« l ([ WQTime: }720 JH  Start Time: |(p20 Initials: JH’
STOCK

— Jewa [ 5m [ T s T w [ @
Do) | 94 6.1 $.\ 9.0 3.0 8.0
Temperatwe | {94 | (47 | [44 M1 | 147 1%-9
Salinity 621 2.3 | %24 | 22.3 | 4z.4 32.4
pH 7 9.2 4.2 4.2 % .7 3.7 9.7

Fmal Day Date: Z/Zo /fl WQ Time: [4p [ S/ Jik End Time: /4 [0 Initials: )¢

STO _

Temperatre | 4.9 {H4 4.3 4.5 4.4 4.5
Salinity 626 4. | 332 32.2 | 337 22.4
PH 8.2 8-\ 8.1 8.1 8.1 8:2

[ ] Pass

Notes:

[] Fail




WESTEN

s, 96 Hour Echinoderm Development
Reference Toxicant Test

Q00316.12)

Conc. Rep I;ﬁ;;}r Al\é?lglrl:g;i Date fnitals QA (ownds
1 7 g UM Gon T o1 ¢4
> qc g 4’[1‘9//!
Control 3 H& C;}
2 k Y
5
T T
2 S4e (16 e
375 3 1o 22
2 (3 21
5 ' L
1 55 ’
2 T 75
75 3 : 32
T O N T
5 | 04 counig
: ; +4 7 5
! % 72 3/44/10711
15 3 o <
4 S A
5
! 7 N
e
30 3 2
: .[[5 . _ﬁ@twwwts
10 el
1 Do~
2
60 3
4
5 J

@m\% peas of lapvae 4/H| O Qe Yttt oy



1 3

2 10

3 14

4 20

5 11

6 9

7 24 %'75
3 5 '
9 138

10 22 '7 6
11 12

12 4

13 15

14 16

15 13 \ 6
16 21

17 3

18 17

19 2 %O
20 1 >
21 6

22 19 (e

23 7 O
24 23

Echino Dev. RT
2/186/11



Haliotis rufescens Chronic Toxicity Test



Test: AB-Abalone Larval Development Test
Species: HR-Haliotis rufescens

Sample ID: West Basin Brine
Start Date: 3/2/2011 14:55

Test ID: C110207.01
Protocol: EPAW 95-EPA/600/R-95/136
Sample Type: EFF2-Industrial

End Date: 3/4/2011 16:4¢ Lab ID: CCA-Carlsbad, Weston

Pos |ID [Rep |Group Total Counte|Number Normal Notes
1 1[Control 100 90
2 2|Control 100 89
3 3|Control 100 85
4 4|Control 100 96
5 1 33 100 93
6 2 33 100 87
7 3 33 100 91
8 4 33 100 93
9 1 42 100 0
10 2 42 100 0
11 3 42 100 0
12 4 42 100 0
13 1 51 100 0
14 2 51 100 0
15 3 51 100 0
16 4 51 100 0
17 1 60 100 0
18 2 60 100 0
19 3 60 100 0
20 4 60 100 0
21 1 70 100 0
22 2 70 100 0
23 3 70 100 0
24 4 70 100 0
Comments:
Page 1 ToxCalc 5.0 Reviewed by:




Abalone Larval Development Test-Proportion Normal

Start Date: 3/2/2011 14:55
End Date: 3/4/2011 16:45
Sample Date: 2/7/2011 13:00

Test ID: C110207.0144
Lab ID: CCA-Carlsbad, Weston
Protocol: EPAW 95-EPA/600/R-95/13¢ Test Species:

Sample ID:

Sample Type:

West Basin Brine
EFF2-Industrial
HR-Haliotis rufescens

Comments:
Conc-% 1 2 3 4
Control 0.9000 0.8900 0.8500 0.9600
33 0.9300 0.8700 0.9100 0.9300
42 0.0000 0.0000 0.0000 0.0000
51 0.0000 0.0000 0.0000 0.0000
60 0.0000 0.0000 0.0000 0.0000
70 0.0000 0.0000 0.0000 0.0000
Transform: Arcsin Square Root 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Mean N-Mean
Control 0.9000 1.0000 1.2561 1.1731 1.3694  6.554 4 0.9050 1.0000
33 0.9100 1.0111 1.2685 1.2019 1.3030 3.759 4 -0.262 1.943 0.0924 0.9050 1.0000
42 0.0000 0.0000 0.0500 0.0500 0.0500 0.000 4 0.0000 0.0000
51 0.0000 0.0000 0.0500 0.0500 0.0500 0.000 4 0.0000 0.0000
60 0.0000 0.0000 0.0500 0.0500 0.0500 0.000 4 0.0000 0.0000
70 0.0000 0.0000 0.0500 0.0500 0.0500 0.000 4 0.0000 0.0000
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.05) 0.95649 0.818 0.51968 0.46287
F-Test indicates equal variances (p = 0.39) 2.98024 47.4683
Hypothesis Test (1-tail, 0.05) MSDu  MSDp MSB MSE  F-Prob df

Homoscedastic t Test indicates no significant differences
Treatments vs Control

0.06099 0.06746

0.00031 0.00453 0.80232 1,6

Linear Interpolation (200 Resamples)

Point % SD 95% CL(Exp) Skew
1C05 33.450 0.717 32.781 33.450 -10.8724
IC10 33.900 0.099 33.276 33.900 -2.9241
IC15 34.350 0.093 33.761 34.350 -2.9241 1.0 >—O—O—
1C20 34.800 0.088 34.245 34.800 -2.9241 0_9:
1C25 35.250 0.082 34.730 35.250 -2.9241 .
IC40 36.600 0.066 36.184 36.600 -2.9241 087
IC50 37.500 0.055 37.153 37.500 -2.9241 0.7 1
0.6
Q J
2 05
o J
& 0.4
()] .
X 0.3
0.2
0.1
0.0 ¢
0.1 4=
0 20 40 60 80
Dose %
Page 1 ToxCalc v5.0.23 Reviewed by:



Abalone Larval Development Test-Proportion Normal

Start Date: 3/2/2011 14:55 Test ID: C110207.0144 Sample ID: West Basin Brine
End Date: 3/4/2011 16:45 Lab ID: CCA-Carlsbad, Weston Sample Type: EFF2-Industrial
Sample Date: 2/7/2011 13:00 Protocol: EPAW 95-EPA/600/R-95/13¢ Test Species: HR-Haliotis rufescens
Comments:
Conc-% 1 2 3 4
Control 0.9000 0.8900 0.8500 0.9600
33 0.9300 0.8700 0.9100 0.9300
42 0.0000 0.0000 0.0000 0.0000
51 0.0000 0.0000 0.0000 0.0000
60 0.0000 0.0000 0.0000 0.0000
70 0.0000 0.0000 0.0000 0.0000
Transform: Arcsin Square Root 1-Tailed Number Total
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Resp Number
Control 0.9000 1.0000 1.2561 1.1731 1.3694  6.554 4 40 400
33 0.9100 1.0111 1.2685 1.2019 1.3030 3.759 4 -0.262 1.943 0.0924 36 400
42 0.0000 0.0000 0.0500 0.0500 0.0500 0.000 4 400 400
51 0.0000 0.0000 0.0500 0.0500 0.0500 0.000 4 400 400
60 0.0000 0.0000 0.0500 0.0500 0.0500 0.000 4 400 400
70 0.0000 0.0000 0.0500 0.0500 0.0500 0.000 4 400 400
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.05) 0.95649 0.818 0.51968 0.46287
F-Test indicates equal variances (p = 0.39) 2.98024 47.4683
Hypothesis Test (1-tail, 0.05) MSDu  MSDp MSB MSE  F-Prob df
Homoscedastic t Test indicates no significant differences 0.06099 0.06746 0.00031 0.00453 0.80232 1,6
Treatments vs Control
Graphical Method
Trim Level EC50
0.0% 37.229
1.0 000
0.9 1
37.229 1
0.8 1
0.7 1
o 0.6:
% 05
§0.4:
X 0.3
0.2 1
0.1 1
0.0 1 JD
-0.1 T a
1 10 100
Dose %
Page 1 ToxCalc v5.0.23 Reviewed by:



WEST AN

ABALONE 48-HOUR

ORGANISM BATCH:  T('1) ¥372K

sUPPLIER: Ty (it Abolovie

HOBO TEMP. NO. 1:

209990

op 32 AR
P 2211 AR
wP‘BZ"’Aﬁ

% L,JP" 3 -2’[’/:)?‘,

CHRONIC TOXICITY TEST BIO044
|I ”\
CLIENT: \[\_@fr R\ S’Y] " w DATE RECEIVED: 213/1]
PROJECT: \1[ an%m MWD S Gl\\\(\\\ @u‘du DATE TEST STARTED: 3}7 /11
CLIENT SAMPLE ID: Ngg\-— Ramn Bn(y@ - DATE TESTENDED:  S[4 /||
WESTON TEST ID: CHOQ-O:?.(')\"H WESTON SOP NO.: BIO 044
SPECES: 1| N A\('\(OS( 2)NS STUDY DIRECTOR:  fy Q. mob\‘”\s
liconcentration (n?;:_) T:D"é;)* ; 'Sa('g;itt)y* o
Dav 0 (0 H Control ‘?-,f)—ik‘;}'@ ek s 122,443 ; 30"‘%—'\&9%
Date: év) Z(/ ours) _ #acl)5.© V5 Lo w521 52 py3 | B, oh
ki 33 3 4 IS 3% o 3.0
Sample 1D: L1(20 701 QL %3 5.6 | 419 e
Dilutions (Tech): ¥ Y| @i /15.6 So.%b 4f~}
waQ Time: /Y 4 F- 60 3| IS 3 5.4 3.8
Technician: )Aﬁﬂ, 7o %, ! ?‘6‘ e 67 . / 1.9
24 Hours Control G IS .1
Brine-Centrol A
1) 9 _ 5 2
Date: (}'&}\[ "{Z o R | .
WQ Time: | 56 5) e [5.0 i
Technician: 7! %(07 {/?/"; .
48 Hours Control ’.}6 (S. i .z.—; o % O
. : J ’ I
Date: 34 1 2% 79 1S 53 e
WQ Time: 153"\ 4z > [4:-5 ys, 6 .9
g k| 1. 1S, = | <0.9 +.9
Technician: &3 40 7.1 I5.0 Gt s & 4.9
Fo 3,1 /1S . O 6b9.% %.©
*Water quality measurements taken in surrogate water quality chambers,
STARTTIME: U Initials: A\ \A DILUTION WATER BATCH: S| ()()223] )
END TIME: 14S Initials: ]} TESTLOCATION:  {y\yy

TEST ACCEPTABILITY:

U 280% NORMAL SHELL DEVELOPMENT IN SURVIVING

CONTROLS
O MSD <25%

Page 1 of 2




WESTON

ABALONE 48-HOUR

IR TT, CHRONIC TOXICITY TEST BIO044
Weston Test ID: _Client: Client Sample ID:
Qa2 g ey ey Basn WP Weed Bacin Bing_
W SPAWNINGDATA . __
Initial Spawnirl1g Tim?a'S)g Final SpawninFJiJn%e: Fertilization Time,‘ L_“‘{ No. of Females: . No. ofMlaIes:
En'(i(lt:)glcr)] ts)n?E;;:aty 1 l‘é (D 2. [qcf__é 3. l w O Average: l%
Stocking Volume Calculation: @%Zm[_ \kqﬂ ZOW\L-
L LARVAL COUNT DATA P .
ke R TR [ R Y R B
Conc. Date | Initials
Normal |Abnormal| Normal |Abnormal| Normal |Abnormal| Normal Abnormal I\\)rmal Abnormal
corol |90 |10 | BAL WL [ BR] IS]aG [ & |\ YSAAL |
BBl Aler] BIATqlas] 3| \ S
w | Q1Io]l @1l @ Tpdl o 100
SV OOl @ 11001 @ 1106 ¢ 100 \
o @ T @ O O 00— ¢ (0 \
0] o [0 1@ 110 ¢ 1 \ [V J
\L
L QA COUNT CHECKS L T
_ S | OACheck#1 | QACheck#2 QA Check #3 - QA Check #4
Concentration / Replicate / / / /
Total #
# Normal
Date / Initials / / / /

QA Check Acceptability:

Q <5% difference in means of QA & orig. counts

Page 2 of 2




Haliotis rufescens Reference Toxicant Control Chart:
Proportion Normal

CV% = 40.7
70.1
+2 5D
60.1 1 >
T 501 18D
8 401
;o A
Q-g 30.1 § Mean
A
20.1
, 1 18D
10.1 -
0.1 , . , , -2 8D
S & 6" & 65 0“-’ <§’~’ & Q"‘ F & PP SIROIIN
&\‘S\\ St oﬂ\ F ¥ o o0 T T, 6\\@@\“ o
Test Dates
Dates Values Mean -1 8§D -2 8D +1 8D +2 §D
08/07/01 32,2400 32.2071 16.1963 0.1856 48.2178 642286
10/02/0% 39.7400 32.2071 16,1963 0.1856 48.2178 64,2286
02/20/02 21.9970 32.2071 16.1963 0.1856 48.2178 64.2286
11/22/02 36.7482 32.2071 16.1963 0.1856 48 2178 64.2286
0225103 46,3803 32.2071 16.1963 0.1856 48,2178 64.2286
05/28/03 18.2910 32.2071 16.1963 0.1856 48 2178 64.2286
08/06/03 13.7450 32.2071 16.1963 0.1856 48,2178 64.2286
12/06/03 12.7535 32.2071 16.1963 0.1856 482178 64,2286
02/20/04 8.9967 32.2071 16.1963 0.1856 48.2178 64.2286
03/12/04 11.6820 32.2071 16,1963 0.1856 48.2178 64,2286
04/22/04 16,8560 32.2071 16.1963 0.1856 48.2178 64,2286
05/25/04 48.8620 32.2071 16.1963 0.1856 48,2178 64.2286
02/25/06 24,0370 32.2071 16.1963 0.1856 48.2178 64,2286
06/09/06 30.4491% 32.2071 16,1863 0.1856 482178 64.2285
12/28/06 35,9712 32.2071 16.1963 0.1856 48 2178 64.2286
11/24/08 40.3295 32.2071 16.1963 0.1856 48 2178 64.2286
07/16/09 34,7842 32.2071 16.1963 0.185¢6 48 2178 64.2286
071510 47.2558 32,2071 16.1963 0.1856 48,2178 64.2286
10/13/10 62.4480 32.2071 16.1963 0.1856 48.2178 64.2286
03/02/41 80.5650 32.2071 16.1963 0.1856 48,2178 64,2286

Updated 4/5/11 AM



Abalone Larval Development Test-Proportion Normal

Start Date: 3/2/12011 14:55 + Test ID: C081124.13 Sample ID: REF-Ref Toxicant .
End Date: 3/4/2011 16:45 + LabID: CCA-Weston, Carlshad Sample Type: ZNSO-Zinc sulfate - )
Sample Date: Protocol: EPAW 95-EPA West Coast ' Test Species: HR-Haliotis rufescens
Comments:
Conc-ppb 1 2 3 4
Control 0.8900 0.9100 0.9100 0.9000
10 0.9100 0.9200 0.8900 0.8700
18 0.9000 0.9300 0.9200 0.9400
32 09000 0.9300 0.9500 0.9000
56 0.5700 0.3400 0.7400 0.6400
100 0.0000 0.0000 0.0000 0.0000
Transform: Arcsin Square Root Rank 1-Tailed Number Total
Conc-ppb  Mean N-Mean Mean Min Max CV% N Sum__ Critical Resp Number
Control  0.9025 1.0000 1.2535 1.2327 1.2661 1.277 4 39 400
10 0.89756 0.9945 1.2462 1.2019 1.2840 2.919 4 17.50 10.00 41 400
18 0.9225 1.0222 1.2899 1.2490 1.3233  2.449 4 23.50 10.00 31 400
32 09200 1.0194 1.2866 1.2490 1.3453  3.627 4 21.00 10.00 32 400
*56 0.5725 0.6343 0.8603 0.6225 1.0357 20.335 4 10.00 10.00 171 400
100 0.0000 0.0000 0.0500 0.0500 0.0500 0.000 4 400 400
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.82213 0.868 -1.0795 6.1689
Bartlett's Test indicates unequal variances (p = 1.45E-03) 17.6425 13.2767
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test 32 56 42.332
Trimmed Spearman-Karber
Trim Level EC50 95% CL
0.0% 60.565 58.921 62.255
5.0% 60.977 59.130 62.881
10.0% 61.383 59.260 63.581 1.0
20.0% 62.161 59.127 65.352 091
Auto-0.0% 60.565 . 58.921 62.255 ]
0.7 ]
3 0.6:
£ 0.5
o |
204 -
O 4
© 0.3
0.2 4
0.1 4
0.0 4 <
-0.1 T e
1 10 100
Dose ppb
Page 1 ToxCalc v5.0.23 Reviewed by: (\lg\



Abalone Larval Development Test-Proportion Normal

Start Date: 3/2/2011 14:55 ©  TestID: C081124.13 Sample ID: REF-Ref Toxicant
End Date: 3/4/2011 16:45 - Lab ID: CCA-Weston, Carlsbad Sample Type: ZNSO-Zinc sulfate -
Sample Date: Protocol: EPAW 95-EPA West Coast *Test Species: HR-Haliotis rufescens *
Comments:  for IC25 and MSDp only -
Conc-ppb 1 2 3 4
Control  0.8900 0.9100 0.9100 0.9000
10 0.9100 0.9200 0.8900 0.8700
18 0.9000 0.9300 0.9200 0.9400
32 0.9000 0.9300 0.9500 0.9000
56 0.5700 0.3400 0.7400 0.6400
100 0.0000 0.0000 0.0000 0.0000
Transform: Arcsin Square Root 1-Tailed Isotonic
Conc-ppb  Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Mean N-Mean
Control  0.9025 1.0000 1.2535 1.2327 1.2661 1.277 4 0.9106 1.0000
10 0.8975 0.9945 1.2462 1.2019 1.2840 2.919 4 0.123  2.360 0.1403 0.9106 1.0000
18 0.9225 1.0222 1.2899 1.2490 1.3233  2.449 4 -0.612  2.360 0.1403 0.9106 1.0000
32 09200 1.0194 1.2866 1.2490 1.3453  3.627 4 -0.657  2.360 0.1403 0.9106 1.0000
*56 0.57256 0.6343 0.8603 0.6225 1.0357 20.335 4 6.612 2.360 0.1403 0.5725 0.6287
100 0.0000 0.0000 0.0500 0.0500 0.0500 0.000 4 0.0000 0.0000
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.82213 0.868 -1.0795 6.1689
Bartlett's Test indicates unequal variances (p = 1.45E-03) 17.6425 13.2767
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp  MSB MSE  F-Prob df
Dunnett's Test 32 56 42.332 0.09787 0.10842 0.13516 0.00707 9.4E-06 4,15

Linear Interpolation (200 Resamples)

Point ppb sSD 95% CL(Exp) Skew
IC05 35232 0.802 33470 38211 0.7543
IC10 38.464 1585 34.976 44.422 0.7443
IC15 41695 2375 36.465 50633 0.7336 1.0 >
IC20 44.927 3148 37.954 56.845 0.6797 o
IC25 48.159 - 3.775 39.451 62.033 04391 4
IC40 58.008 4.595 43.866 69.938 -0.1853 0.8 1
IC50 65.007 4.798 46.550 74.948 -0.6745 0.7 1
$ 0.6:
c 0.5
[o] J
204
@ o
o 0.3 -
0.2 -
0.1 1
0.0 ¢ -
=0.1 4+ T ————————
0 50 100 150
Dose ppb
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Test: AB-Abalone Larval Development Test Test ID: C081124.13 .
Species: HR-Haliotis rufescens Protocol: EPAW 95-EPA West Coast *
Sample ID: REF-Ref Toxicant Sample Type: ZNSO-Zinc sulfate *
Start Date: 3/2/2011 14:55 End Date: 3/4/2011 16:4! Lab ID: CCA-Weston, Carlsbad
Total Number
Pos| ID | Rep Group Counted Normal Notes
1 1 Control 100 89
2 2 Control 100 91
3 3 Control 100 91
4 4 Control 100 90| -
5 1 10.000 100 91
6 2 10.000 100 92
7 3 10.000 100 89
8 4 10.000 100 87] -
9 1 18.000 100 90
10| 2 18.000 100 93
11 3 18.000 100 92
12 | 4 18.000 100 94| -
13 1 1 32.000 100 90
14 | 2 32.000 100 93
15 | 3 32.000 100 95
16 | 4 32.000 100 90| -
17 1 1 56.000 100 57
18 | 2 56.000 100 34
19 | 3 56.000 100 74
20| 4 56.000 100 64| -
21 1 100.000 100 0
22 | 2 100.000 100 0
23] 3 100.000 100 0
24 | 4 100.000 100 0
Comments:
Page 1 ToxCalc 5.0
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48 Hour Abalone Development
Reference Toxicant Test

Test 1D: Replicates: 5 Stydyi Director: Location:
COBNLE. 1> S Honyen fm 2
Dilution Water Batch: Or : Ig:sm Batch: Associated Test(s): Organism:
Q00223 | Ton %725 BRS8N | W ufescen s
Toxicant: Lot#: Date Prepared: Initials:
(th}n;(}o;sngsg ZnS0, 11,0 07! ZQ»C/T ,% /2/ /l\ MV\
Tar Quantity of Quantity of
alget. . Stock: Actual: Diluent: Actual:
Concentrations: T ) —
arget: Target:
10 ppb 0.50 mL 0SSO 500 mL SO0 L
18 ppb 0.90 mL 0.9 00! 500 ml. e
32 ppb 1.60 mi. [ .G\ 500 mL S0 L.
56 ppb 2.80 mL. 28006 | somL 500mL
100 ppb 5.00 mL 5. 0049 500 mL Y pnl
0 Hours Date: 3)@}” WQ Time: }§ 2% Start Time: 1 gaM Initials: 'A'iA’
STOCK
Control 10 18 32 56 160
G 75 [ Ge 36 [9e |37
‘”lemperature /é@ )6/ /{;b( }(J(‘/f /(, g /(j({
ST [P %Y lsy b [523 [s0)
o tr 1%z | s2 %2 182 | 9.2
48 Hours  Date: 5' v‘) ¥ WQTime: 135 EndTime: |{g4S ) - Initials: r@ﬁ
STOCK
| © Contro} 10 18 32 56 100
DO.(mel) | 77, 7 9 1% 7.4 7.4 18
] Sq sy | ish | 54 | Us.o | s
Salinity 62‘4 —5'5 O b 5‘ 0 62 _,Cb ,.62‘% 172?5—-
H .
’ 4-0 3.0 %.0 40 | .0 | po
[jl Pass ] Fail
Notes: @\ UL/




—_5 48 Hour Abalone Development

Reference Toxicant Test

Test ID: LO%‘ l?}’*\ 7)
Conc. Rep ]T\\]Jlé?:]l:;r ijtl?(l)]xll}:a] Date Initials
! o \ Y0500 | Qhw
2 q1 q
Control 3 07 ‘ﬁ %
4 90 1) Vi o
P R S - J—
! q) 9 Y/ |
" a7z % |
10 ppb 3 p\)q l f
4 21 A & v
! 40 0 IS\ | o
z e
18 ppb 3 q ya 9)
4 4= G . %
5 N - — —_—
| 90 1 YsA) | QU
z Ty
32 ppb 3 (‘{/S‘ {:S—
4 40 10 & %
5 oo i — e
! Nt 42 HS/L | O
z SV
56 ppb 3 ' LL@ 26
4 4 A v/ 9
5 o —T I ——e
! () 00 QIS0 %o
2 i/ (D ‘
100 ppb 3 1A U .
4 ) 00 v W
3 e — — —

A*/n /t-: JH

HA ot
90 \2

29 L2



1 11
2 19
3 18

4 1
5 8
6 17 ;
7 12 [O
8 3 B
9 13

10 2

11 9 ( 8
12 10

T3 7

14 21

15 5 %2
16 14
17 16 »
18 23 @
19 6 [9
20 15

21 7

22 24 -
23 20 \60
24 22

Abalone RT
312111



Atherinops affinis Chronic Toxicity Test



Test: LF-Larval Fish Growth and Survival Test Test ID: C110211.01
Species: AT-Atherinops affinis Protocol: EPAW 95-EPA/600/R-95/136
Sample ID: West Basin Brine Sample Type: EFF2-Industrial
Start Date: 4/1/2011 13:20 End Date: 4/8/2011 12:20 Lab ID: CCA-Carlsbad, Weston
Pos [ID |Rep |Group Day 0 |Day 1 |Day 2 |Day 3 |Day 4 |Day 5 |Day 6 |Day 7 |Total Wgt(| Tare Wgt(f Wgt Count
1 1|Control 5 4 4 4 3 3 3 3 65.99 61.78 3
2 2|Control 5 3 3 3 3 3 3 3 70.55 67.03 3
3 3[Control 5 5 5 3 2 2 2 2 63.05 60.42 2
4 4|Control 5 5 5 5 5 5 5 5| 123.22 118.02 5
5 5[Control 5 4 4 4 4 4 4 4| 106.21 100.94 4
6 1 33 5 4 4 4 4 4 4 4| 113.65| 109.93 4
7 2 33 5 2 2 2 2 2 2 2| 112.23] 108.68 2
8 3 33 5 4 4 4 4 4 4 4 94.82 90.07 4
9 4 33 5 5 5 5 5 5 5 5 99.57 94.93 5
10 5 33 5 4 4 4 4 4 4 4| 107.21 102.82 4
11 1 42 5 4 4 4 4 4 4 4 90.82 86.37 4
12 2 42 5 5 5 5 4 4 4 4| 127.86| 123.37 4
13 3 42 5 2 2 2 2 2 2 2| 135.16] 132.35 2
14 4 42 5 3 2 2 2 2 2 2| 147.69 144.1 2
15 5 42 5 2 2 2 2 2 2 2| 130.47 127.43 2
16 1 51 5 2 2 2 2 2 2 2| 113.18| 109.44 2
17 2 51 5 2 2 2 2 2 2 2| 155.39 152.36 2
18 3 51 5 0 0 0 0 0 0 0 0 0 0
19 4 51 5 1 1 1 1 1 1 1| 123.45] 121.94 1
20 5 51 5 3 3 3 2 2 2 2| 110.79 107.75 2
21 1 60 5 0 0 0 0 0 0 0 0 0 0
22 2 60 5 0 0 0 0 0 0 0 0 0 0
23 3 60 5 0 0 0 0 0 0 0 0 0 0
24 4 60 5 0 0 0 0 0 0 0 0 0 0
25 5 60 5 0 0 0 0 0 0 0 0 0 0
26 1 70 5 0 0 0 0 0 0 0 0 0 0
27 2 70 5 0 0 0 0 0 0 0 0 0 0
28 3 70 5 0 0 0 0 0 0 0 0 0 0
29 4 70 5 0 0 0 0 0 0 0 0 0 0
30 5 70 5 0 0 0 0 0 0 0 0 0 0
Comments:
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Larval Fish Growth and Survival Test-7 Day Survival

Start Date:  4/1/2011 13:20 TestID: C110211.0179 Sample ID: West Basin Brine
End Date: 4/8/2011 12:20 Lab ID: CCA-Carlsbad, Weston Sample Type: EFF2-Industrial
Sample Date: 2/7/2011 13:00 Protocol: EPAW 95-EPA/600/R-95/13¢ Test Species: AT-Atherinops affinis
Comments:

Conc-% 1 2 3 4 5

Control 0.6000 0.6000 0.4000 1.0000 0.8000
33 0.8000 0.4000 0.8000 1.0000 0.8000
42 0.8000 0.8000 0.4000 0.4000 0.4000
51 0.4000 0.4000 0.0000 0.2000 0.4000
60 0.0000 0.0000 0.0000 0.0000 0.0000
70 0.0000 0.0000 0.0000 0.0000 0.0000

Transform: Arcsin Square Root 1-Tailed Number Total
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Resp Number
Control 0.6800 1.0000 0.9819 0.6847 1.3453 25.686 5 8 25
33 0.7600 1.1176 1.0703 0.6847 1.3453 22.324 5 -0.602  2.230 0.3278 6 25
42 0.5600 0.8235 0.8537 0.6847 1.1071 27.103 5 0.872 2.230 0.3278 11 25
*51 0.2800 0.4118 0.5487 0.2255 0.6847 37.262 5 2.947  2.230 0.3278 18 25
60 0.0000 0.0000 0.2255 0.2255 0.2255 0.000 5 25 25
70 0.0000 0.0000 0.2255 0.2255 0.2255 0.000 5 25 25
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.05) 0.96342 0.905 -0.1394 -0.8791
Bartlett's Test indicates equal variances (p = 0.98) 0.16647 11.3449
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu  MSDp MSB MSE F-Prob df
Dunnett's Test 42 51 46.2817 2.38095 0.32124 0.46459 0.25998 0.05401 0.01418 3,16
Treatments vs Control
Maximum Likelihood-Probit
Parameter Value SE  95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma Iter
Slope 21.2739 7.04038 7.47472 35.073 0.32 1.93311 7.81472 0.5864 1.68597 0.04701 14
Intercept -30.867 12.0604 -54.505 -7.2287
TSCR 0.30253 0.06253 0.17998 0.42508 1.0 Q0
Point Probits % 95% Fiducial Limits 09:
ECO1 2.674 37.7238 20.4321 43.3089 o
ECO05 3.355 40.6116 25.1387 45.4101 0.8 1
EC10 3.718 42.2404 28.0567 46.6037 0_7:
EC15 3.964 43.376 30.2009 47.448 1
EC20 4.158 44.3003 32.0093 48.1481 3 061
EC25 4.326 45109 33.6347 48.7745 5 0.5 -
EC40 4.747 47.2128 38.0155 50.5091 § 1
EC50 5.000 48.5253 40.805 51.729 x 047
EC60 5.253 49.8743 43.6229 53.1924 0.3 1
EC75 5.674 52.2003 47.9404 56.6517 02:
EC80 5.842 53.1532 49.3711 58.5553 -
EC85 6.036 54.2859 50.8029 61.2024 0.1 1
EC90 6.282 55.7454 52.3152 65.1345 0.0. e ) AN
EC95 6.645 57.9811 54.1965 72.0161 1 10 100
EC99 7.326 62.4196 57.2563 87.9391

Dose %
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Larval Fish Growth and Survival Test-7 Day Growth

Start Date: 4/1/2011 13:20
End Date: 4/8/2011 12:20
Sample Date: 2/7/2011 13:00
Comments:

Test ID: C110211.0179
Lab ID: CCA-Carlsbad, Weston

Sample |

Sample Type:
Protocol: EPAW 95-EPA/600/R-95/13¢ Test Species:

D:

West Basin Brine
EFF2-Industrial
AT-Atherinops affinis

Conc-% 1 2 3 4 5
Control 1.4033 1.1733 1.3150 1.0400 1.3175
33 0.9300 1.7750 1.1875 0.9280 1.0975
42 1.1125 1.1225 1.4050 1.7950 1.5200
51 1.8700 1.5150 1.5100 1.5200
Transform: Untransformed 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Mean N-Mean
Control 1.2498 1.0000 1.2498 1.0400 1.4033 11.475 5 1.3570 1.0000
33 11836 0.9470 1.1836 0.9280 1.7750 29.475 5 0.407 2.343 0.3813 1.3570 1.0000
42 13910 1.1129 1.3910 1.1125 1.7950 20.640 5 -0.867  2.343 0.3813 1.3570 1.0000
51 16038 12832 16038 15100 1.8700 11.071 4 -2.050 2.343 0.4045 1.3570 1.0000
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.05) 0.91295 0.901 1.01346 0.92938
Bartlett's Test indicates equal variances (p = 0.36) 3.22989 11.3449
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu  MSDp MSB MSE F-Prob df
Bonferroni t Test 51 >51 1.96078 0.40446 0.32361 0.1513 0.06622 0.12059 3,15
Treatments vs Control
Linear Interpolation (200 Resamples)
Point % SD 95% CL(Exp) Skew
IC05 >51
IC10 >51
IC15 >51 1.0
IC20 >51 091
IC25 >51 0.8 1
IC40 >51 0.7 1
IC50 >51 0.6:
051
o ]
g 0.4:
8_ 0.3:
B 0.2 -
® 0.1 _
00g—ss==Z"""" o oo
-0.1]
-0.2 ]
0.3 )
-0.4 —rTT —
0 20 40 60
Dose %
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Larval Fish Growth and Survival Test-7 Day Biomass

Start Date:  4/1/2011 13:20 TestID: C110211.0179 Sample ID: West Basin Brine
End Date: 4/8/2011 12:20 Lab ID: CCA-Carlsbad, Weston Sample Type: EFF2-Industrial
Sample Date: 2/7/2011 13:00 Protocol: EPAW 95-EPA/600/R-95/13¢ Test Species: AT-Atherinops affinis
Comments:
Conc-% 1 2 3 4 5
Control 0.8420 0.7040 0.5260 1.0400 1.0540
33 0.7440 0.7100 0.9500 0.9280 0.8780
42 0.8900 0.8980 0.5620 0.7180 0.6080
51 0.7480 0.6060 0.0000 0.3020 0.6080
60 0.0000 0.0000 0.0000 0.0000 0.0000
70 0.0000 0.0000 0.0000 0.0000 0.0000
Transform: Untransformed 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Mean N-Mean
Control 0.8332 1.0000 0.8332 0.5260 1.0540 27.015 5 0.8376 1.0000
33 0.8420 1.0106 0.8420 0.7100 0.9500 12.926 5 -0.066  2.230 0.2970 0.8376 1.0000
42 0.7352 0.8824 0.7352 0.5620 0.8980 21.175 5 0.736  2.230 0.2970 0.7352 0.8777
*51 0.4528 0.5434 0.4528 0.0000 0.7480 66.481 5 2.856  2.230 0.2970 0.4528 0.5406
60 0.0000 0.0000 0.0000 0.0000 0.0000 0.000 5 0.0000 0.0000
70 0.0000 0.0000 0.0000 0.0000 0.0000 0.000 5 0.0000 0.0000
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.05) 0.94914 0.905 -0.6101 -0.0318
Bartlett's Test indicates equal variances (p = 0.27) 3.89778 11.3449
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu  MSDp MSB MSE F-Prob df
Dunnett's Test 42 51 46.2817 2.38095 0.29699 0.35644 0.16542 0.04434 0.03307 3,16

Treatments vs Control

Linear Interpolation (200 Resamples)

Point % SD 95% CL(Exp) Skew
1C05 36.681 10.605 0.000 46.432 -1.0549
IC10 40.362  7.282  3.657 47.011 -1.7088
IC15 42.741 5.414 14386 51.507 -1.8297 @
1C20 44.075 4200 25.637 54.877 -1.4084
IC25 45410 3.529 32.918 55.027 -0.7667
1C40 49.414 2.467 41.479 55.479 -0.1936
1C50 51.676 2.074 44748 55.984 -0.5733
()
%2}
c
o
o
(%)
(&)
4
-0.1 T T T
20 40 60 80
Dose %
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Test: AC-Acute Fish Test
Species: AT-Atherinops affinis
Sample ID: West Basin Brine
Start Date: 4/1/2011 13:20

End Date: 4/8/2011 12:20

Test ID: C110211.01

Protocol: EPAW 95-EPA/600/R-95/136

Sample Type: EFF2-Industrial
Lab ID: CCA-Carlsbad, Weston

Pos [ID |Rep |Group Start 24 Hr 48 Hr 72 Hr 96 Hr Notes
1 1|Control 5 4 4 4 3
2 2|Control 5 3 3 3 3
3 3[Control 5 5 5 3 2
4 4|Control 5 5 5 5 5
5 5[Control 5 4 4 4 4
6 1 33 5 4 4 4 4
7 2 33 5 2 2 2 2
8 3 33 5 4 4 4 4
9 4 33 5 5 5 5 5

10 5 33 5 4 4 4 4
11 1 42 5 4 4 4 4
12 2 42 5 5 5 5 4
13 3 42 5 2 2 2 2
14 4 42 5 3 2 2 2
15 5 42 5 2 2 2 2
16 1 51 5 2 2 2 2
17 2 51 5 2 2 2 2
18 3 51 5 0 0 0 0
19 4 51 5 1 1 1 1
20 5 51 5 3 3 3 2
21 1 60 5 0 0 0 0
22 2 60 5 0 0 0 0
23 3 60 5 0 0 0 0
24 4 60 5 0 0 0 0
25 5 60 5 0 0 0 0
26 1 70 5 0 0 0 0
27 2 70 5 0 0 0 0
28 3 70 5 0 0 0 0
29 4 70 5 0 0 0 0
30 5 70 5 0 0 0 0
Comments:
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Acute Fish Test-96 Hr Survival

Start Date: 4/1/2011 13:20
End Date: 4/8/2011 12:20
Sample Date: 2/7/2011 13:00
Comments:

TestID: C110211.0179 Sample ID:
Lab ID: CCA-Carlsbad, Weston Sample Type:
Protocol: EPAW 95-EPA/600/R-95/13¢ Test Species:

West Basin Brine
EFF2-Industrial
AT-Atherinops affinis

Conc-% 1 2 3 4 5
Control 0.6000 0.6000 0.4000 1.0000 0.8000
33 0.8000 0.4000 0.8000 1.0000 0.8000
42 0.8000 0.8000 0.4000 0.4000 0.4000
51 0.4000 0.4000 0.0000 0.2000 0.4000
60 0.0000 0.0000 0.0000 0.0000 0.0000
70 0.0000 0.0000 0.0000 0.0000 0.0000
Transform: Arcsin Square Root 1-Tailed Number Total
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Resp Number
Control 0.6800 1.0000 0.9819 0.6847 1.3453 25.686 5 8 25
33 0.7600 1.1176 1.0703 0.6847 1.3453 22.324 5 -0.602  2.230 0.3278 6 25
42 0.5600 0.8235 0.8537 0.6847 1.1071 27.103 5 0.872 2.230 0.3278 11 25
*51 0.2800 0.4118 0.5487 0.2255 0.6847 37.262 5 2.947  2.230 0.3278 18 25
60 0.0000 0.0000 0.2255 0.2255 0.2255 0.000 5 25 25
70 0.0000 0.0000 0.2255 0.2255 0.2255 0.000 5 25 25
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.05) 0.96342 0.905 -0.1394 -0.8791
Bartlett's Test indicates equal variances (p = 0.98) 0.16647 11.3449
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu  MSDp MSB MSE F-Prob df
Dunnett's Test 42 51 46.2817 2.38095 0.32124 0.46459 0.25998 0.05401 0.01418 3,16
Treatments vs Control
Maximum Likelihood-Probit
Parameter Value SE  95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma Iter
Slope 21.2739 7.04038 7.47472 35.073 0.32 1.93311 7.81472 0.5864 1.68597 0.04701 14
Intercept -30.867 12.0604 -54.505 -7.2287
TSCR 0.30253 0.06253 0.17998 0.42508 1.0 Q0
Point Probits % 95% Fiducial Limits 09:
ECO1 2.674 37.7238 20.4321 43.3089 o
ECO05 3.355 40.6116 25.1387 45.4101 0.8 1
EC10 3.718 42.2404 28.0567 46.6037 0_7:
EC15 3.964 43.376 30.2009 47.448 1
EC20 4.158 44.3003 32.0093 48.1481 3 061
EC25 4.326 45109 33.6347 48.7745 5 0.5 -
EC40 4.747 47.2128 38.0155 50.5091 § 1
EC50 5.000 48.5253 40.805 51.729 x 047
EC60 5.253 49.8743 43.6229 53.1924 0.3 1
EC75 5.674 52.2003 47.9404 56.6517 02:
EC80 5.842 53.1532 49.3711 58.5553 -
EC85 6.036 54.2859 50.8029 61.2024 0.1 1
EC90 6.282 55.7454 52.3152 65.1345 0.0. . .
EC95 6.645 57.9811 54.1965 72.0161 1 10 100
EC99 7.326 62.4196 57.2563 87.9391
Dose %
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WESTEN

O1eY)

D Topsmelt 7-Day Chronic Toxicity Test BIO063
()

Client Wes & Bastn MUNICING] u‘g[f%’ . |pate Received: Lt —
Project: wlog.}— %ag'h MWD gahh\m Sndd Dps \(—T Date Test Started: 9‘& Y / \ [ 1\

Client Sample ID: ;?-":W" Wedy K G 4-5&'(‘1 N Date Test Ended: ’4' / 97’ [
WESTON Test ID: 1021 Ol 5 Study Director: By W'faya@[ls
Species: Atherinops affinis Organisms/Chamber: QJ

#| DO | = Temp b * DO *® | Temp * | Salinity *

Day 0 / / Control e91Yze.Qél32.¢ |1l¢ o
pate: (| [l . 20 .00 %3 (’l\c‘S /? 7 $%. 5 1 F
Sample 1D: & C“(’Z” 9 @’_‘ sz'%\"[ c? % fﬁ 4 4T35> ? 7
Dilutions (Tech): SAF J 6\2\ " 3. A (<], 0 f’ Y4 19 2
waQ* Time: 1045 Lo = G] (@) fgq éf)f 2 Q A
Technician: A/ ?O D4 H)‘g @ﬁ #. 8
*performed on stock dilutions

Day 1 Control ﬂ_w_ ZlLQ 4 recs G4 4.4 = l £.1
pate: g /1 35 1631 103 | 36| #M | 168 | B3I | g6
sampie D: CIIO2(1.01 WL | b8 | fod4d |72 | @3 | 2o |42.5] 2.¢
|Dilutions (Tech):dl'\ (] /v:, [ 90 a i 82 20,2, 51.5 3.&
WQ Time: 050/15"’? Rep: | (A’) 5. F 19.9 =4 —_— — — -
Technician: 59{ /5K QO g3 T, O 77F — —_ = o
Day 2 control  |Z)4,. 3 70.6 742162 |12l Zo.5161 52 ¢ | 4] 2|
Date: 43/, 3> 5 | 20. |78 | 85| /4.2 |23.2 | 8.6
Sample ID: C“U’L“ O‘ “IZ 4.5 J0.(=> | 7 .G cf. 1 Iq l ‘(5—5’ 7“8
Dilutions (Tech); £ 4 £ e.s | Zp. | 36,193 9.2 | s7.5 Z.8
waQ Ti%i: _ -/[523%;): L éo

Technician: 5”/5“( O

Day 3 conrol | Ly g7 |5 4] 70 [1]7 3 (1.7 370.51%4|92
Date: ‘H{{{( %L 6% el 1. ‘5”5/_ (13 321 T
Sample ID: Cl IO?,” 01 L7 -7 | 206 Tl ?@'5' ﬁ'@ {Z'; ot
Ditions (Teoh): S ) 2 1 | 2204 9.1 ?G i-2| 310 | §.9
wa Time: (40 [gp Rep: 3{ y Lo

Technician: 5 L,_/él- 70 — R e
Start Time: |3 2& ‘3“' ( 'k«(/ Dilution Water Batch: 21202 [Y )i
End Time: (220 % Test Location: %,0{)]/14 5
Supplier: ‘ﬂ&f"\l IS %SJW Sl 280% Survival in control
Organism Batch: S o4gb Age: S o i S e Sl
Hobo Temp. No.: 232 3 l

") wt b”f/f{ A ® we §Hu s

%iiéa/fﬂ- we fer Mrzxecfa,d: g 1€

Uzl 9%

Y /31 s%

Ffﬂ #OE A s ‘1/! [1c A4
age 1of4

© we 4/ ke

st
G



WESTEN

_ Topsmelt 7-Day Chronic Toxicity Test BIO063
Weston Test ID:| 0]}, O](,S Client: ) Bost Client Sample ID:
: u-.;,f?/ I;M\Ji‘\.t’zi\l?a‘-\—l UOA%F B:}%MCT LUH Mﬁﬂq B
#=1 DO = Tfmp ; pH g n:JO ::‘_ Tfmp ; Salinity ; pH
g (:no%ls} ' on |E] ©o |8 ((Ng{:)) g (I(\Ig\zr) H (ﬁgg} E| (New
Day 4 Control T 66 U ZO,S' tf 77 € 7?’ Z l?? g 322 7?
Date: ‘H?/H 3% |66 205 291 1% iy | 38| 2.7
Sample ID: C\{L’U\ Ol Yz C"f 0.5 77 ﬁL l'f]7 (‘fZ'?.- 7, 7
|pilutions (Tech): S L sl ’%f%# g Lr 7 7 kP A ("1 G 5.0 i
WQ Time: l[ 05 ﬂq/gep: 4 ° 1
Technician:e L7/ » 'ZO == e
5 (x —‘1.3
Day 5 Contral |- (a-/? L (Ciﬁ' 2 7 7 1 % [?S’ el Sty |2l b0
owe: 4/6/ 11 33 | <7 69 | 75 g 1eo | 353 | 19
sample ID: ("\\ (L1} ()] Y7 | -2 2o | 77 67 %3 :}Z. 3 | 27
oilutions (Tech): S{_ 5| o 7o | 1.8 | 45 (%.9 WW iy
@5‘——;; 3 Lo 3 T p— M=)
wQ Time:fogb (%5 Rep: 5 C,Q - “*‘—‘-‘
Technician: 6 L /9[/ 96 ke S
Day 6 ®9- contal | 208 | Y 206 s 1Y 7y s |53 |v|3%
- 4l 7’ Vo Tss [ g7 [ 205 | 26 | 70 | ©®a | 328 | 7%
Sample ID: CHUZ“ 01 Yz &‘86‘{ 20"5_' 7 q 3.% (8.7 L. ? e
Dilutions (Tech): KC’ 1 ¢4 | D. 6 7- 7 6 g (%% 5¢.0 R
WQ Time: [D lv{D/ms;oep: , (o®
Technician: 5‘/ ISL 70 ] [
[Day 7 control | L}-7 |2 Zo-6 |2 o) 7€ 5 EYA
22 | 6.7 705 78 23.0
Date: L‘{g(\( U2 b'l 20.5 76[ tf2.3
wQ Time: \O4 0 Rep: 7_ 5( (9( 205 7ﬁ = [
Technician: S - oo —
facdl Kaanal
f‘) 0, wes not gek fo correct Sl 4[5/ 5L
@ &L{ 4/6/“ S @ wC "f[@{“ o4
@ M Afu s M1 4NN 0
O w4 [Coft 5L '
MR lf[(,/u S
(g%) MRy (7(u 5L
© MR- (7St
@ (=2 'ﬂ%h( oL Page 2 of 4



W%T Topsmelt 7-Day Chronic Toxicity Test BIO063

b N /SOLUTIONSH

Weston Test ID: C“ 02 [ i D ‘ 63 Client: Client Sample ID:
west Basin | . i A 3
€ o7 tuwicial Giake? pishier | WesyPagn Bving,
Survival Data
Day 1 Day 2 Day 3 Day 4 Day 5 Day 6 Day 7

Concenaton | [oer Al 1 _{oeez)t1__[owe: 4y Jowe ¢ Jowe Uifg T Tome ] 71, fomerg] 1
n & enewa newa new. ewal n

(%) ReP [rime: 5\sS Time: L\-\O:}' T:ne (%35~ T:n: ) ’? oS5~ T::e ail'Z/ _I?::-n::wal"lo 'E:ge: )7’2'0

Tech.:  £\{ Tech: & | Tech.: ¢ Tech.: S Tech: &(_ |[Tech.: SL Tech.: (¢

4 {1 * B ]

EACH) 3

< ERT %

5

TR
ew ML
O22y(3)

U

5
40)
404

ol
2 (3) (9’&1.
al(2) 200>
2(=)
2(>3
7.(3)

8
2
3
4
5
1
2
3
4
5
1
2
3
4
5
1
2
a | A
4
5
1
2
3
4
5
1
2
3
4
5
1
2
3
4
5

k=]
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i SN ST e

37
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10
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Ll £ SIS TS e wle clo |~ WW
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A
Z
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g (5 |70
4 (57
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4 /5 :
d /<) ~
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p-lNNNN“*&*W+ﬂJ4mem
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/

(4’) s~
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rﬁ‘\ el

¢
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A
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WESTEN

Topsmelt 7-Day Chronic Toxicity Test

BIO063

Weston Test ID: (L [1021\.0l&S  [Client: S Client Sample ID:
~ 0263 n%*?\ﬁ?ﬁ}iw?i“ﬁ er Dishictt WSt Basin Brity’,
Concentration (%) Replicate Boat Number Weight(impfv Boat | Weight B?r:tg‘;( Animals
1 l @ng £5.99
2 Z 07 . 0% 30.55
Control 3 9, 6042 G305
4 U Iy .oz 8.0
5 . (o: 7Y tok e
1 b 0993 132,65
2 i (0f.cq 112.23
A 3 3 9 10.07 94,82
4 7 qy. g3 99.57
5 \0 6282 10%.2|
1 I $6.%7 90,22
2 12 12337 o A
4,2 3 (% 132.35 (25.16
4 14 Y. |0 147.
5 \S | 1742 120,47
L iy (0914 113. 1
2 |1 (6Z. 3G 155,29
3
15 1 4 12 VL. ay [23.45
5 17| 07 725 110,79
1
2
3
4
5
1
2
3
4
5
1
2
3
4
5 g}
Date:| Y(4§ ({{ “a )il
Time:| (000 1420
Technician:| 4 23
Oven temp. (°C) at start of drying:  70.0°C.  [Date/Time: (8] 1240 Technician: ¢
Oven temp. (°C) at end of drying: 7% .0 °C_ |Date/Time: «\ /q/n le o Technician: ¢4

OTE H/I5/ 1\ Oy
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Atherinops affinis Reference Toxicant Coni{rol Chart;

7 Day Survival
CV% = 21
180
: +2 S0
o 160 -
g ; f\ % +1 SD
¢ YA AN AR
N IR VAW A A
8 100 M - 8D
] % y \/
80 ]
] & -2 80
80 - : ———r O
& be L > F > PP Q‘o Q% QG: Q@ PP ch O H
«\““’ «\‘L” \@‘9’\@\@\@@@ ® ‘ﬁ’\ ° o ~\’\°’\ \\‘”\ *”\Q«b“f”\ «»“'\\@‘”% Qr»\“\ \"b‘\@s@\
Test Dates
Dates Values Mean -1 8§D -2 8D +1 SD +2 SD
07/16/03 130.7450 120.9606 05.5854 70.2102 146.3358 171.7110
07/22/63 158.7400 120.9606 95 5854 70.2102 146.3358 171.7110
08/05/03 107.0200 120.9606 095.5854 70.2102 146.3358 1717110
08/28/03 138.3880 120.9606 95.5854 70.2102 146.3358 171.7110
03/09/04 108.4000 120.9606 85,5854 70.2102 146.3358 171.7110
03/12/04 103.3180 120.9606 05.5854 70,2102 146.3358 171.7110
12/16/04 106.4900 120.9606 95.5854 70.2102 146.3358 171.7110
03/25/05 91.3448 120.9606 95.5854 70.2102 146.3358 171.7110
06/15/C5 150.0000 120.9606 95.5854 70.2102 146,3358 171.7110
09/20/05 83.1386 120.9606 05.5854 70.2102 146.3358 171.7110
11/15/05 136.1540 120.9606 85.5854 70.2102 146.3358 171.7110
11/29/05 70.7110 120.9606 85,5854 70.2102 146.3358 171.7110
11/28/06 135.8100 120.9606 85.5854 70.2102 146,3358 171.7110
0313107 104.2070 120,9606 895.5854 70.2102 146.3358 171.7110
120111107 141.2510 120.9606 85,5854 70.2102 146.3358 1717110
12/05/08 157.9200 120.9606 95,5854 70.2102 146.3358 171.7114Q
12113108 140.0730 120.9606 95,5854 70.2102 146.3358 171.7110
02/04/09 133.3300 120.9606 95.6854 70.2102 146.3358 171.7410
07/14/09 128.9120 120.9606 95 5854 70.2102 146.,3358 171.7440
04/01/11 03,2577’ 120.9606 95,5854 70.2102 146.3358 1717110

Updated 4/13/11 JH




Atherinops affinis Reference Toxicant Control Chart:

Biomass
CV% = 19.9
200
180 - +2 8D
% 160 - 3\ +1 8D
o 140 e 9\ \ Mean
g g
B EMVAVARVAY \
't ' .
8 00 % \J \/ )
80 28D
T — : . :
& FFE S FP Q" &F P F S F P F o
& o Y @ o o B O B L W o 3
@&§§§@$§§&¢@&5§§§m¢§
Test Dates
Dates Values Mean -1 8D -2 8D +1 8D +2 SD
07/16/03 124.1000 132.5672 1086.2421 79.9171 158.8922 185.2173
07/22/03 166.4700 132.5672 106.2421 79.9171 158.8922 185.2173
08/05/03 94 .6900 132.5672 106.2421 79.9171 158.8922 185.2173
08/28/03 139.5600 132.5672 106.2421 799471 158.8922 1852173
03/09/04 130.8700 132.5672 106.2421 79.9171 158.8922 185.2173
03/12/04 108.6600 132.5672 106.2421 79.8171 158.8922 185.2173
12/16/04 138.3200 132.5672 106.2421 79.9171 158.8822 185.2173
03/25/05 131.1900 132.6672 106.2421 79.9171 158.8922 185.2173
06/15/05 150.0000 132.6672 106.2421 79,9171 158.8922 185.2173
09/20/05 85.5120 132.5672 106.2421 79.9171 158.8922 185.2173
11415/05 1503.9200 132.5672 106.2421 799171 158,8922 185.2173
11/29/05 81.1800 132.6672 106.2421 79.9171 158.8922 185.2173
11/28/06 162.2200 132.6672 1086.2421 79.9171 158.8922 185.2173
03/13/07 130.5500 132.5672 106.2421 79.9171 158.8922 185.2173
12/11/07 146.2900 132.6672 106.2421 79.9171 158,8922 185.2173
12/05/08 167.1600 132.5672 106.2421 79.9171 158.8922 185.2173
12/13/08 152.3400 132.6672 106.2421 79.9171 158.8922 185.2173
02/04/09 144.4100 132.5672 106.2421 79.9171 158.8922 185.2173
07/14/09 149.8300 132.6672 106.2421 79.9171 158.8922 185.2173
04/01/11 87.0715§ - 132.5672 106.2421% 79.9171 158.8022 185.2173

Updated 4/13/11 JH
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Larval Fish Growth and Survival Test-7 Day Survival

Start Date:  4/1/2011 13:20 TestiD: C100316.15 Sample {D: REF-Ref Toxicant
End Date: 4/8/2011 13:15 Lab [D: CCA-Weston, Carisbad Sample Type: CUSO-Copper sulfate
Sample Date: Protocol: EPAM 02-EPA Marine Test Species: AA-Atherinops affinis
Comments:
Conc-ppb 1 2 3 4 5
Control 0.8000 0.8000 0.8000 0.6000 0.8000
25 0.8000 1.0000 0.4000 0.8000 0.8000
50 0.8000 0.6000 0.6000 1.0000 0.6000
100 0.2000 0.2000 0.6000 0.4000 0.2000
200 0.2000 0.0000 0.0000 0.0000 0.0000
400 0.0000 0.0000 0.0000 0.0000 0.0000
Transform: Arcsin Square Root 1-Tailed Number Total
Conc-ppb Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Resp Number
Control 0.7600 1.0000 1.0629 0.8861 1.1071 9.301 5 6 25
25 0.7600 1.0000 1.0703 0.6847 1.3453 22.324 5 -0.066 2.300 0.2570 6 25
50 0.7200 0.9474 1.0221 0.8861 1.3453 20.002 5 0365 2.300 0.2570 7 25
*100 0.3200 0.4211 0.5923 0.4636 0.8861 32.087 5 4211 2300 0.2570 17 25
*200 0.0400 0.0526 0.2731 0.2255 0.4636 38.990 5 7.067 2300 0.2570 24 25
400 0.0000 0.0000 0.2255 0.2255 0.2255 0.000 5 25 25
Aucxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.94326 0.888 0.12365 0.57542
Bartlett's Test indicates equal variances (p = 0.39) 4.12184 13.2767
Hypothesis Test {1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 50 100 70.7107 0.24302 0.3183 0.64018 0.03123 7.6E-07 4,20
Maximum Likelihood-Probit
Parameter Value SE  95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma lter
Slope 5.12944 1.49736 2.19462 8.06427 024 0.1042 7.81473 0.99 1.96968 0.19495 4
Intercept -5.1034 3.08024 -11.141 0.93388
TSCR 0.23448 0.05821 0.12039 0.34856 1.0 ©
Point Probits  ppb  85% Fiducial Limits 09 ]
ECO1 2.674 32.8213 5.62415 54.5316 -
ECO05 3.355 44,5672 11.3688 66.9925 0.8
EC10 3.718 52.4617 16.4938 74.9919 07 1
EC15 3.964 58.5637 21.1575 81.088 1
EC20 4.158 63.9158 25.7434 86.4334 & 061
EC25 4.326 68.8955 30.4112 91.4522 S 0.5 -
EC40 4,747 83.2327 45.7719 106.598 204l
EC50 5.000 93.2577 57.7779 118.425 o U]
EC60 5.253 10449 71.676 133.871 0.3 1
EC75 5.674 126.235 96.5823 174.295 02 ]
EC80 5.842 136.07 106.181 198.159 o
EC85 6.036 148.505 116.917 233.405 0.1 4
EC90 6.282 165.778 129.913 291.353 00 . N A
EC95 6.645 195.143 148.906 412.813 1 10 100 1000
EC99 7.326 264.98 186.686 817.696
Dose ppb
Page 1 ToxCalc v5.0.23 Reviewed by:El_“___\'\



Larval Fish Growth and Survival Test-7 Day Growth

Start Date:  4/1/2011 13:20 - TestID: €100316.151 - Sampie ID; REF-Ref Toxicant *
End Date: 4/8/2011 13:15 - Lab ID:  CCA-Weston, Carlsbad Sample Type: CUSO-Copper sulfate .
Sample Date: Protocol: EPAM 02-EPA Marine - Test Species: AA-Atherinops affinis -
Comments:
Conc-ppb 1 2 3 4 5
Control  1.3150 1.2575 1.2950 1.4300 1.0100
25 13275 1.4580 1.2650 1.4050 1.3300
50 1.2000 1.2833 1.3200 1.088CG 1.8600
100 1.5200 1.5400 1.0333 1.6300 1.6100
200 11700
Transform: Untransformed 1-Tailed Isotonic
Conc-ppb  Mean N-Mean Mean Min Max CVv% N t-Stat  Critical MSD Mean N-Mean
Centrol 128456 1.0000 1.2615 1.0100 1.4300 12.258 5 1.3489  1.0000
25 1.3571 1.0758 1.3571 1.2650 1.4580 5535 5 -0.818 2230 02606 1.3489 1.0000
50 1.3103 1.0387 1.3103 1.0880 1.6600 16.400 5 -0.417 2230 0.2606 1.348¢ 1.0000
100 14667 1.1626 1.4667 1.0333 1.6300 16.813 5 -1.766 2230 0.2606 1.348%  1.0000
200 11700 098275 11700 11700 1.1700  0.000 1 11700  0.8674
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.94926 0.868 -0.6445 1.61769
Barlleti's Test indicates equal variances (p = 0.20) 4.62389 11,3449
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu  MSDp  MSB MSE  F-Prob df
Dunnett's Test 100 >100 0.26057 0.20655 0.03845 0.03413 0.36797 3,16
Linear interpolation (200 Resamples)
Point pph Sb 95% CL{Exp) Skew
ICO5 137.70 15,16 8§7.41 16248 -3.6693
IC10 176.41
1C15 >200 1.0
1C20 >200 08
iC25 >200 08
1C40 >200 07 ]
IC50 >200- 06 ]
o 0.5 1
2 04l
8 03]
@ =]
& 0.2
0.1 2
0.0 $—0—0 e
I e
-0.2 T
I e T T e T e o S ——
0 50 100 150 200 250
Dose ppb
Page 1 ToxCalc v5.0.23 Reviewed byl L\ \



Larval Fish Growth and Survival Test-7 Day Biomass

Start Date:  4/1/201113:20 - TestiD: C1003186.151 . Sampie 1D: REF-Ref Toxicant -
End Date: 4/8/2011 13:15 - Lab ID: CCA-Weston, Carlsbad - Sample Type: CUSO-Copper sulfate -
Sample Date: Protocol: EPAM 02-ERPA Marine - Test Species: AA-Atherinops affinis -
Comments:
Conc-ppb 1 2 3 4 5
Contrel 1.0520 1.0080 1.0360 0.8580 0.8080
25 10820 1.4580 0.5060 1.124C 1.0840
50 09600 0.7700 0.7920 1.0830 0.9960
100  0.3040 0.3080 0.6200 06520 0.3220
200 0.2340 0.0000 0.0000 0.0C00 0.0000
400 0.0000 0.0000 0.0000 0.0000 0.0000
Transform: Untransformed 1-Tailed
Conc-ppb Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Mean N-Mean
Control 0.9520 1.0000 0.8520 0.808C 1.0520 11.690 5 0.9520 0.0000
25  1.0428 1.0954 1.0428 05080 1.4580 32,800 5 -0.735 2300 02841 1.0428 -0.0954
50 09212 09676 (0.98212 0.7700 1.0880 14.812 5 0.249 2300 0.2841 09212 0.0324
100 04412 0.4634 04412 03040 06520 40415 5 4135 2300 02841 04412 0.5366
200 0.0488 0.0492 0.0468 0.0000 02340 223.607 5 7.328 2300 0.2841 0.0468 0.9508
400 0.0000 0.0000 0.0000 0.0000 0.0000 0.000 5 0.0000 1.0000
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.92952 0.888 -0.5635 2.95028
Bartlett's Test indicates equal variances {(p = 0.10) 7.82466 13.2767
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp  MSB MSE  F-Prob df
Dunnett's Test 50 - 100 70.7107 0.28412 0.20844 (0.90219 0.03815 24E-07 4,620
Maximum Likelthood-Probit
Parameter Value SE  95% Fiducial Limits Control Chi-8g Critical P-vaiue  Mu Sigma Iter
Slope 5.92316 2.16532 1.68873 10.1476 0 1.68003 7.81473F 064 198709 0.16883 4
Intercept -6.7699 4.3C0077 -15.199 1.65965
TSCR 1.0
Point Probits ppb  95% Fiducial Limits 051
ECOY 2.674 39.205 3.93564 58.4699 -
ECO05 3.355 512145 985509 6©68.6474 0.8 4
ECT10 3.718 58.9833 16,038 74.9553 07 1
EC15 3.964 64.8801 222326 79.6818 1
EC20 4.158 69.9845 28,7627 83.8402 3087
EC25 4326 746824 35.7848 87.7888 8 0.5
EC40 4.747 87.9669 60.4296 101.229 $04:
EC50 5000 97.0715 78.2747 116.691 AR
ECB0 5.253 107.118 92.5567 147.353 0.3
EC75 5.674 126,173 108.151 245558 02_"
EC80 5.842 134.642 113.423 305.027 o
EC85H 6.036 145235 119.454 394.201 0.1 1
ECQ0 6.282 159.755 127.099 546.042 00 1 ol
EC95 6.645 183,988 138.86 888.093 q 10 100 1000 10000
ECO9 7.326 239.798 163.108 2222.78
Pose ppb
Page 1 ToxCalc v5.0.23 Reviewed byl N



Test: LF-Larval Fish Growth and Survival Test - Test ID: C100316.15 { -

Species: AA-Atherinops affinis « Protocol: EPAM 02-EPA Marine ,

Sample ID: REF-Ref Toxicant - Sample Type: CUSO-Copper sulfate

Start Date: 4/1/2011 13:20 - End Date: 4/8/2011 13:15 ° Lab ID: CCA-Weston, Carlshad °

Total Tare Wgt

Pos| ID | Rep Group Day 0| Day 1| Day 2| Day 3| Day 4| Day 5| Day 6| Day 7| Wgt(mg) | Wgt(mg) [ Count
1 1 Control 5 4| 133.34| 128.08 4
2 2 Control 5 4| 177.29] 172.26 4
3 3 Control 5 4 185.69( 180.51 4
4 4 Control 5 3 101.89 97.6 3
5 5 Control 5 4 103.92 99.88 4
6 1 25.000 5 4 140.49] 135.18 4
7 2 25.000 5 5 91.37 84.08 5
8 3 25.000 5 2 98.99 96.46 2
9 4 25.000 5 4 86.63 81.01 4
10| & 25.000 5 4 94.39 89.07 4
11 1 50.000 5 4 81.29 76.49 4
12 | 2 50.000 5 3 93.69 89.84 3
131 3 50.000 5 3 71.99 68.03 3
14 ] 4 50.000 5 5 76.58 71.14 5
15| 6 50.000 5 3 92.02 87.04 3
16 | 1 100.000 5 1 90.54 89.02 1
17 | 2 100.000 5 1 85.28 83.74 1
18 | 3 100.000 5 3 83.26 80.16 3
19| 4 100.000 5 2 89.85 86.59 2
20| 5 100.000 5 1 79.92 78.31 1
21 1 200.000 5 1 87.94 86.77 1
22 | 2 200.000 5 0 0
23] 3 200.000 5 0 0
24 | 4 200.000 3 0 0
25| 5 200.000 5 0 0
26| 1 400.000 5 0 0
27 | 2 400.000 5 0 0
28 [ 3 400.000 5 0 0
20| 4 400.000 5 0 0
30 5 400.000 5 0 0

Comments: . . .

»

Page 1 ToxCalc 5.0 Reviewed by: (W~



m. 7 - Day Topsmelt Bio 063

Reference Toxicant Test

Tesgt jD: Associated Test(s): (o Qo Study Director:
2123 )5] est  BDesin S Bower
Organism Batch; Location: Replicates: 5 No. of Organisms: 5

AR DB Fr

Start Time:l?) 20 Initials: % /% End Time: / 2 /C Initials: %

Day 0 Water Quality Data

Stock

Date: "(/} /” Time: joS'S Initials: ;7494’

Control 25 50 100 200 400
o | 6.6 |64 | ed | 64 |4 |Cs
Temperature | Z0.4 70.9 21,0 179.9 70% 2(.0
Salinity 2.3 | 326 | %26 %2.6 | 224 32 6
pH %o | Po % o %9 B.0 3.0

Day 7 Water Quality Data
Date: Y {g l ( Time: |( 00 Replicate: | Initials:  § L~
Control 25 50 100 200 400 ,

DO.(mgL) | 45 |G- 66 6.5 6.9 /
Temperature 70. L( 2.0 70.4 -5 Z20. Y /
Salinity 72.4 | 32.¢ 3.9 | %.5 14 /
pH 79 7.9 1.4 79 | %o !

I S —i- .




WESTLEN

7 - Day Topsmelt

Reference Toxicant Test

Reference Toxicant Dilution Worksheet

Bio 063

Test 1D: Toxicant: Tox:can t Number:
COCBIL.1S) ety | 17
Serlal Dllute by % to obtain concentratf" ns of 400, 2(
: ‘Date D ol Target A Tox:cant (target)
'.Prepared ay Conc B Tox;cant (actual)_" ;__-:Dlluent (actuai).__' :
(A)  1.965 mi (A) 2500 ml
H///// 0 | 400 ppb 510031 ¢ sH
(B) ’?(75‘(,' (B) S oon |
doflf | o a2 02522 s coni] 514
® 25 | 94501
W 4g2e W gsoo Sl
/ 2 | Jooi Steoslr
%:j/// s A2k |® 3500 sH
e . L|| e R C)
% f/ 3 | 7c0ppo S i o3|
0 M M e Lqa3 ® \150 ok
ﬁ(("/[\( ) , L& 4 ERVAXS oot | i
(oK ® 499 ® 12499 1 '
A) 4913 A (2850 ,
5 oYU | §
4(6{ A Leoph | e ® 280 ne -
@ U9(7 w (750.0 i
( 6 - (oo Tl _
%/7[ ( Zﬁbw ® Y4t ® (25D ¢ ) L
@Ii; Al
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7 - Day Topsmelt Bio 063
Reference Toxicant Test

SURVIVAL DATA

Test ID: c,\ O 03\13 } Sj

Day1 Day2 Day3 B Da.ytl ‘| “Day5 | Day6 | Day7-
Datef'”l]({ Date: 1{/9/1/ Drate: ff/(,// Cate: ‘-[(5’( Dale/@(( Date: ('7/{ Dale: ‘f’[%(ff
oy [P [y [Tt e [ [tlas (R las” el 219
Te::h: s |Tech: ¢p{  |Tech: §L-  |Tech: c)(/ Tech:d_. |Tech: GL~ |Tech: *ﬁé(/
1 Beend o [« 4 i g 4
2 1 u0)y | X 4 i f A Y
Control | 3 & & P 4 ()| ¢ Y Y Ly
s a3 [z |7 i K ? >
5 | gy |« 1 T i Y 't
Tl vy [ H 4 T ! 4 Y
2 | & & 5 5 ¢ I3 >
25 | 3 | 2G| Z T 2 7 1 Z
a | ouly ] W A 4 Y Y Y-
s | e 1 G Y Y Y o
Y0 A ¢ Y o Y-
2_| ala P 3 7 ’ 3 i &
50 | 3 | g2y | 3 2 ? 3 i %
4 ol J 2 5 ) 9 5
5 123 | 7 3 g 9 % 5
Py | W) | f ‘ ‘ |
2 | 2(2) A uvd) | { | I
100 |3 1402) | 3 | 98899 Y ) (1we) 3 (e
4l | 2 Z L T (o Z
5 1 alz) | 1) | | \ ( \
1 mv AN \ 1 | 1
2 LI=0 oy | :
200 | 3 | Blsy~—nl
a1 pCsy s m—
51 ) N —
BN IS —
2 ﬂl) () T -
400 3 (£ I 5
4 (4) i _
> (5} —_—§,M P ..
@-:(;é alz/{( S =€ 4l4(u o
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7 - Day Topsmelt Bio 063
Reference Toxicant Test

TestiD:  Cloo2\6.\G)
~ o eeb) [ PP Number | TareWeight(mg) | Total Weight (mg)

'\Z'@-'Oﬁ | 12,3, 34

(7 7.26 177.29

Control

(Go.5¢ 125,69

9760 10 1, %9

99. 9% 10%.92

L9548 (40,49

%4.0% 9(.3%7

25 75.&&7%%%L CI%L(C?

1.0l B, (3

o’*ﬂoo\smc,\ <la ||

—

D B~ 89 .07 94,9

y 76 Y7 %1.29

(2 §9-84 93,63

50

(3 Y (.99

¢ 7014 14.5%

—

(S g7 - o 92.02.

{ 8102 4150 9O, s Y

7 %% 74 5. 2.2

100 (5 O b 23,26

(9 66 .54 .3

w 7% . 3 71.92

2 G277 27.94

200

R

400

cn-bwro-umawmamhmmamawwdmnmwdmbmma

Date: | (9[ I Wa/ri

Time: %0 iye}

Initials: | 9 ¥5

© mR gl se
@O M el se
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Citharicthys stigmaeus Chronic Toxicity Test



Test: AC-Acute Fish Test

Species: CS-Citharicthys stigmaeus
Sample ID: West Basin Brine
Start Date: 2/11/2011 16:01

Test ID: C110207.01

Sample Type: EFF2-Industrial
End Date: 2/14/2011 16:0: Lab ID: CCA-Carlsbad, Weston

Protocol: EPAAWO02-EPA/821/R-02-012

Pos [ID |Rep |Group Start 24 Hr 48 Hr 72 Hr 96 Hr Notes
1 1[Control 10 10 10 10 10
2 2|Control 10 10 10 10 10
3 3|Control 10 10 10 10 10
4 1 33 10 10 10 10 10
5 2 33 10 10 10 10 10
6 3 33 10 10 10 10 10
7 1 42 10 10 10 10 10
8 2 42 10 10 10 10 10
9 3 42 10 10 10 10 10
10 1 51 10 10 10 10 10
11 2 51 10 10 10 10 10
12 3 51 10 10 10 10 10
13 1 60 10 10 10 0 0
14 2 60 10 5 5 0 0
15 3 60 10 10 10 0 0
16 1 70 10 5 0 0 0
17 2 70 10 4 0 0 0
18 3 70 10 6 0 0 0
Comments:
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Acute Fish Test-96 Hr Survival

Start Date: 2/11/2011 16:01 TestID: C110207.0179 Sample ID: West Basin Brine
End Date: 2/14/2011 16:01 LabID: CCA-Carlsbad, Weston Sample Type: EFF2-Industrial
Sample Date: 2/7/2011 13:00 Protocol: EPAAWO02-EPA/821/R-02-01 Test Species: CS-Citharicthys stigmaeus
Comments:
Conc-% 1 2 3
Control 1.0000 1.0000 1.0000
33 1.0000 1.0000 1.0000
42 1.0000 1.0000 1.0000
51 1.0000 1.0000 1.0000
60 0.0000 0.0000 0.0000
70 0.0000 0.0000 0.0000
Transform: Arcsin Square Root Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N Mean N-Mean
Control 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 3 1.0000 1.0000
33 1.0000 1.0000 1.4120 1.4120 1.4120  0.000 3 1.0000 1.0000
42 1.0000 1.0000 1.4120 1.4120 1.4120 0.000 3 1.0000 1.0000
51 1.0000 1.0000 1.4120 1.4120 1.4120  0.000 3 1.0000 1.0000
60 0.0000 0.0000 0.1588 0.1588 0.1588  0.000 3 0.0000 0.0000
70 0.0000 0.0000 0.1588 0.1588 0.1588 0.000 3 0.0000 0.0000
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.05) 1 0.859
Equality of variance cannot be confirmed
Linear Interpolation (200 Resamples)
Point % SD 95% CL(Exp) Skew
IC05 51.450 0.000 51.450 51.450 -1.0076
IC10 51.900 0.000 51.900 51.900 1.0076
IC15 52.350 0.000 52.350 52.350 -1.0076 1.0 0
IC20 52.800 0.000 52.800 52.800 1.0076 09:
IC25 53.250 0.000 53.250 53.250 #DIV/0! o
IC40 54.600 0.000 54.600 54.600 -1.0076 0.8 1
1C50 55.500 0.000 55.500 55.500 #DIV/0O! 0_7:
g 0.6 1
@ |
8_0.5-
8 o4
o V]
0.3 1
0.2 1
0.1 1
0.0 — T OO
0 20 40 60 80
Dose %
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WESTEN

Citharichthys 96-Hour Acute Toxicity Test BIO079
L\ /SOLUTIONSH
Client West Basin T MwD Date Received: E
Project; West Basin Mupieipe | “3“,_%(. 3- -"Mé'j"!l Date Test Started: ) /0'///
Client Sample ID: Weot Basin Bring Date Test Ended: ’{‘/ (q]”
Weston Test ID: CllozoT.0179 Study Director: X gk\r‘\ { 5{,{'\(‘\
Species Menidia-berplina~ Citharich thys Shljmmj Organisms/Chamber: o
* D.O. b Tem r Salini i Total

e e ]
Day 0 (0 Hours) Control \ 75 | /3. 3 47, ; 4‘ 8.2
Date: J/JD/H %% 8.% /. S %2.4 8./
Sample ID: cho2eT.0 | 47 24 /. 4.8 8.0
Dilutions (Tech): J} \2e\0 \ 5/ 7.9 /0. (¢ 50.7 7:9
WQ Time: | 320  {on-stock) ) 2.4 fhd 59.7 7.9
Technician: ¢/ ff 70 3.0 Y/ 70.0 8.0
24 Hours Control ‘\»I Lf, E( 4,1 2.7 2 I 32.5 LI ?4’
loae: 2[4/, e g ] Il 6 37.0 75
waQ Time: q3?’ &2 & 7 l (2 [ o | 1.6
Replicate: ﬂth 5/ 5.1—- ][_,d 507/ ??—
Technician: A'ﬁ éo 9, g 1.2 ( 53‘ W 175’

70 5. q Lz .{ 3. 9T 3.7
48Hours (LD WQ) oo 7| 92 2] 23 32z l¢] 3.2
Date: 2//_7_/)[ 973 .l 2.0 42 .2 A
Wa Time: | 24| L) 5.9 [TRE! gHi.3 o N
|Replicate: 6 5| . s 12.% Ha . L z.32
Technician:éj% é,_/’) <. 3 (2.0 $*5 .5

Z0 H.F 12. 2.7 +8
48 Hours  (Renewal Water) Control Z\| 7. (i IZ-I f.3-‘u! 4 i Y A L{I 2.
pate: 2 /12/// 66N %3 74 /2.5 228 2.\
Sample ID: ‘ }“iﬁ 7’5’ /22- I'VJ.-O ?q
Dilutions (Tech): S+ 4) F.9 (2.4 5049 8.6
wa Time: {350 (on stock) Lo 8.6 /2. % 60.0 e
Technician: 47}y () @0, ]ﬂ (o O <O 8.
72 Hours Cotol |/ ] s /] j2.6 |5132.5 4] 3,
Date: 2//3/// i3 S—S ]a"“\ 23, ( 7-0
WaQ Time: j4¢2 4 5. j2 -2 Hig 3.2
Replicate: 5| o YL .0 S0:> 13-4
Technician: é?lf é'?g 4 ‘ 0 i2 ‘ L'{ j(q . 3 ‘7 . 2
|95 Hours Control . I Y1 1] 11.% é | 475 T/I %i \
Date: L{;Lth( 56 @ﬂﬁqb’ 1 ‘¢b f77/4 ?'.9
wa Time: 1o 3¢ 42 p-3 ) yl.5 3,4
Replicate: 7~ 5| ‘4 7] 1) ﬁ Sv. - .z
Technician: _Hf{

Can\{rrn‘
Start Time: Lo K8/ {ertotio Water Batch: st0 o[z
End Time: lbo Vo [Hobo Temp. No.: 118929
Supplier: ub g ;Q ‘ q _Sb\\ B‘UJ:% Test Location: | B Bm | &a‘-\‘r\ 3
Organism Batch: <6 s2Lt Age:] wf A Test Acceptablility: +/ > 90% Survival in Control
Page 1 of 2
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W%T Citharichthys 96-Hour Acute Toxicity Test
L /SOLUTIONSH

BIO079

Weston Test ID: Client: west Basin yw P [Client Sample ID: .
C“DZO'T-DI-?C‘ West Basin Bring
Survival Data
24 Hours 48 Hours 72 Hours 96 Hours
Date: ;L/“ /” |Date: 3—}”\4/ ” Date: 2 //2/// Date: ‘L{H’/H
e - L ey
Technician: : / 1 ?:2::;;1"”:# 104 Technician: 5'H Technician:\(/}.
# Alive #Dead # Alive #Dead # Alive #Dead # Alive #Dead
! I 0 d Ir 0 ﬂf /O ’0: LO @
Control 2 10 % (0 ‘#/25 (O % 10 @
s | Jo 10 7 0 | ¢ o | @
4 —t" PR (. —_———
i 7 o1 /0 7 6| g o | @
2 | /o g | /10 & D 0 o | @
35 [l [ U107 T 1§ ol?
4 — —_ —_—
1 /0 ¢ Ve, qd [0 Cf) [0 @
2 | /6 g, 1 /0 4? 10 ¢ 670 | @
12 [ d{m [ T [0 [Fe o
4 o e —
1 /0 ¢ [0 'd ) [6 i) (o e
5’ / 2 /0 ﬁ /() .ﬂ [O g ) P
s | /o 5 I jp [ 4 T D o | @
4 P S —_————— o —
1 /0 ] (O A ) 10|\
T R S 7177 N A I - BN
3 /0 ¢ o | @ o 1)
4 ——— —— S — T \
1 5 5 &b = y
2 A 7 z =l
/0 : [« [ & 179 T4 .y
2 ! - IS
1
2
3
4

*Approximately 2 hours prior to test solution renewal.

D e yand Aat Junped it gt pgpitriret and jute patrc 5 S evented asd alioc
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Acute Fish Test-96 Hr Survival

Start Date:  2/10/2011 16:40 TestID: C110210.01 Sample ID: REF-Ref Toxicant
End Date: 2/14/2011 16:10 Lab ID: CCA-Weston, Carlsbad Sample Type: SDS-Sodium dodecyi sulfate
Sample Date: Protocol: EPAA 02-EPA Acute Test Species: CS-Citharicthys stigmaeus
Comments:
Conc-mg/L 1 2
Control 1.0000 1.0000
0.5 0.9000 1.0000
1 1.0000 1.0000
2 1.0000 1.0000
4 0.0000 0.0000
8 0.0000 0.0000
Transform: Untransformed 1-Tailed Isotonic
Conc-mg/L  Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Mean N-Mean
Control 1.0000 1.0000 1.0000 1.0000 1.0000 0.000 2 1.0000 1.0000
0.5 09500 0.9500 0.9500 0.9000 1.0000 7.443 2 1414 3186 0.1127 0.9833 0.9833
1 1.0000 1.0000 1.0000 1.0000 1.0000 0.000 2 0.000 3.186 0.1127 0.9833 0.9833
2 1.0000 1.0000 1.0000 1.0000 1.0000 0.000 2 0.000 3.186 0.1127 0.9833 0.9833
4 0.0000 0.0000 0.0000 0.0000 0.0000 0.000 2 0.0000 0.0000
8 0.0000 0.0000 0.0000 0.0000 0.0000 0.000 2 0.0000 0.0000
Auxiliary Tests Statistic Critical Skew Kurt
Normality of the data set cannot be confirmed
_Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE  F-Prob df
Bonferroni t Test 2 4 2.82843 0.11265 0.11265 0.00125 0.00125 0.47895 3,4
Linear Interpolation (200 Resamples)
Point mg/L 8D 95% CL(Exp) Skew
1C05 2.0678 0.0229 1.9345 2.1966 -0.0583
1C10 21695 0.0217 20432 22915 -0.0583
IC15 22712 0.0205 2.1520 2.3864 -0.0583 1.0 & ©
IC20 23729 0.0193 2.2607 2.4814 -0.0583 0.9 1
IC25 24746 00180 23694 25763 -0.0583 o
1C40 27797 0.0144 26955 28610 -0.0583 0.8 4
IC50 29831 0.0120 29129 3.0508 -0.0583 0.7
§0'Gj
8_0.5-
@ 0.4
e ™
0.3 4
0.2
0.1 1
0.0 &= r 1 : T—r—r—
0 2 4 6 8 10
Dose mg/L
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Test: AC-Acute Fish Test
Species: CS-Citharicthys stigmaeus
Sampie ID: REF-Ref Toxicant .

-

Test tD: C110210.01

Protocol: ERPAA 02-EPA Acute
Sample Type: SDS-Sodium dodecyl sulfate

Start Date: 2/10/2011 16:40 End Date: 2/14/2011 16:10  Lab ID: CCA-Weston, Carlsbad -
Pos| ID | Rep Group Start 24 Hr 48 Hr 72 Hr 96 Hr Notes
1 1 Control 10 10
2 2 Control 10 10
3 1 0.500 10 9
4 2 0.500 10 10
5 1 1.000 10 10
8 2 1.000 10 10
7 1 2.000 10 10
8 2 2.000 10 10
9 1 4.000 10 0
101 2 4.000 10 0
11 1 8.000 10 0
12| 2 8.000 10 0
Comments: ) ) p
. £
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=

96 Hour Citharichthys (with Renewal)
Reference Toxicant Test

Test 1D:
<HO2iD, O

Replicates: 2

Study Director:

3 Honsen

Location: o 1 hetn 3

Dilution Water Batch:
S0 6179

53

Organisin Batch:

5267

Associated Test(s):
w&fg“‘( 934,5 i

No. of Organisms: 10

Date Prepared: 2/ o /H

Initials:

. ay)

gt Toxjeant: | A

12/l

(28 me

128 . oY neey

(6.0 L

—STHOCK—

Peel

vzl | el | en.3lel | 8ok SH
0 Hours Datze’:_\‘og t(ﬂ WQ Time: L4 & UStart Time: /L Hd Initials: AA

ICZf (4)(/@

)

L4

,/D

902 | {{16)

Jm..\é% GL«.UG_ *"9 4&0\/”\\%&;‘&—?\ ey
W,CMA&L e ‘%ﬂ”“’\\”j d'0'-7* 04"(.\ werve wytlw Qm%w[rm\aﬂ

2/n /i s

@\Nmﬂ g\aelli"j slief ¢4

Page 1
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WIS

96 Hour Citharichthys (with Renewal)
Reference Toxicant Test

48 Hours

Date: )\//2//(_

Time:

MzF

Initials:

& (10)

¢ (s)

Time: /*

Initials: 5' J—i

/f)

%

[O
0

N

Date: 7/“0: }“ WQ Time: (040
—S oK

Replicate: }

Initials: 44 70[

5.3
(L. It. 4 122 | /7.0 \
71 % 32.9 12 | 37 \ \.
7.\ v 7.0 7.% N\
96 Hour Survival Data End Time: ({0 Initials: Y5

[ ] Pass

Notes: (D animal oy ho-ve ‘Jv\mpec{ ot @ \}ﬂs,{ bevtiond o 2hufn &
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APPENDIX A

SHORT-TERM EXPOSURE ASSESSMENT:
PHASE 11, EPISODE 1



Americamysis bahia Chronic Toxicity Test



Test: MS-Mysid Survival, Growth and Fecundity Test

Species: AB-Americamysis bahia

Sample ID: 1st Pass RO Conc

Start Date: 8/4/2011 16:30

End Date: 8/11/2011 14:45

Test ID: C110804.01
Protocol: USEPA98-USACE / USEPA 1998
Sample Type: EFF2-Industrial

Lab ID: CCA-Carlsbad, Weston

Pos |ID [Rep |Group Day 0 |Day 1 |Day 2 |Day 3 |Day 4 |Day 5 |Day 6 |Day 7 |Total Wgt(| Tare Wgt(f Wgt CouniFemale CqFemales w/ Eggs Notes
1 1|Control 5 5 5 5 5 5 5 5 74.25 72.5 5
2 2|Control 5 5 5 5 5 5 5 5 57.29 55.28 5
3 3|Control 5 5 5 5 5 5 5 5 58.12 55.9 5
4 4|Control 5 5 5 5 5 5 5 5 59.36 57.56 5
5 5|Control 5 5 5 5 5 5 5 5 60.24 58.67 5
6 6|Control 5 5 5 5 5 5 5 5 58.98 57 5
7 7|Control 5 5 5 4 4 4 4 4 57.94 56.28 4
8 8|Control 5 5 5 5 5 5 5 5 59.62 56.86 5
9 1 36.5 5 5 5 5 5 5 5 5 59.1 57.56 5

10 2 36.5 5 5 5 5 5 5 5 5 58.99 56.87 5
11 3 36.5 5 5 5 4 4 4 4 4 59.39 57.32 4
12 4 36.5 5 5 5 5 5 5 5 5 57.08 55.16 5
13 5 36.5 5 4 4 4 4 4 4 4 66.74 64.7 4
14 6 36.5 5 5 5 5 5 5 5 5 67.67 65.41 5
15 7 36.5 5 5 5 5 5 5 4 4 59.74 57.69 4
16 8 36.5 5 5 5 5 5 5 5 5 67.12 65.39 5
17 1 39 5 5 5 5 5 5 5 5 60.05 58.59 5
18 2 39 5 5 5 5 5 5 5 4 60.9 59.47 4
19 3 39 5 5 5 5 5 5 5 5 61.07 59.23 5
20 4 39 5 5 5 5 5 5 5 5 59.71 57.89 5
21 5 39 5 5 4 4 3 3 3 3 60.95 58.99 3
22 6 39 5 5 5 5 5 5 5 5 60.93 58.54 5
23 7 39 5 5 5 5 5 5 5 5 62.34 60.92 5
24 8 39 5 5 5 5 5 5 5 5 68.11 65.98 5
25 1 41 5 5 5 5 5 5 5 5 60.24 57.87 5
26 2 41 5 5 5 5 5 5 5 5 61.79 59.93 5
27 3 41 5 5 4 4 4 4 4 4 60.1 58.7 4
28 4 41 5 5 5 5 5 5 5 5 78.93 77.11 5
29 5 41 5 5 5 5 5 5 5 5 76.9 75.12 5
30 6 41 5 5 5 5 5 5 5 5 61.36 59.71 5
31 7 41 5 5 5 5 5 5 4 4 60 58.52 4
32 8 41 5 5 5 5 5 5 5 5 59.21 57.58 5
33 1 45 5 5 5 5 5 5 5 5 59.44 58.31 5
34 2 45 5 5 5 5 5 5 5 5 59.58 58.22 5
35 3 45 5 5 5 5 5 5 5 5 58.29 57.1 5
36 4 45 5 5 5 5 5 5 5 5 75.19 73.56 5
37 5 45 5 5 4 4 4 4 4 4 63.43 61.75 4
38 6 45 5 4 4 4 4 4 4 4 73.56 72.2 4

Page 1
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Test: MS-Mysid Survival, Growth and Fecundity Test

Species: AB-Americamysis bahia
Sample ID: 1st Pass RO Conc
Start Date: 8/4/2011 16:30

End Date: 8/11/2011 14:45

Test ID: C110804.01
Protocol: USEPA98-USACE / USEPA 1998
Sample Type: EFF2-Industrial

Lab ID: CCA-Carlsbad, Weston

Pos |ID [Rep |Group Day 0 |Day 1 |Day 2 |Day 3 |Day 4 |Day 5 |Day 6 |Day 7 |Total Wgt(| Tare Wgt(f Wgt CouniFemale CqFemales w/ Eggs Notes
39 7 45 5 5 4 3 3 3 3 3 55.94 54.92 3
40 8 45 5 5 5 5 5 5 5 5 72.95 71.6 5
41 1 50 5 5 3 2 2 1 1 1 71.77 71.48 1
42 2 50 5 5 3 3 3 3 2 2 72.63 72.08 2
43 3 50 5 4 4 3 3 3 3 3 67.35 66.65 3
44 4 50 5 5 4 5 5 4 4 4 68.26 67.35 4
45 5 50 5 5 4 4 4 4 4 4 73.19 71.95 4
46 6 50 5 4 3 3 3 3 3 3 71.48 70.77 3
47 7 50 5 3 1 1 1 1 1 1 65.59 64.29 1
48 8 50 5 5 3 2 1 1 1 1 65.03 64.6 1
Comments: West Basin Municipal Water District - Salinity Study
Page 2 ToxCalc 5.0 Reviewed by:




Mysid Survival, Growth and Fecundity Test-7 Day Survival

Start Date:
End Date:

8/4/2011 16:30
8/11/2011 14:45
Sample Date: 8/3/2011 13:00

Test ID: C110804.0127 Sample ID: 1st Pass RO Conc
Lab ID: CCA-Carlsbad, Weston Sample Type: EFF2-Industrial
Protocol: USEPA98-USACE / USEPA Test Species: AB-Americamysis bahia

Comments:  West Basin Municipal Water District - Salinity Study
Conc-% 1 2 3 4 5 6 7 8
Control 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.8000 1.0000
36.5 1.0000 1.0000 0.8000 1.0000 0.8000 1.0000 0.8000 1.0000
39 1.0000 0.8000 1.0000 1.0000 0.6000 1.0000 1.0000 1.0000
41 1.0000 1.0000 0.8000 1.0000 1.0000 1.0000 0.8000 1.0000
45 1.0000 1.0000 1.0000 1.0000 0.8000 0.8000 0.6000 1.0000
50 0.2000 0.4000 0.6000 0.8000 0.8000 0.6000 0.2000 0.2000
Transform: Arcsin Square Root Rank 1-Tailed Number Total
Conc-% Mean N-Mean Mean Min Max CV% N Sum  Critical Resp Number
Control 0.9750 1.0000 1.3155 1.1071 1.3453  6.400 8 1 40
36.5 0.9250 0.9487 1.2560 1.1071 1.3453 9.813 8 60.00 46.00 3 40
39 0.9250 0.9487 1.2581 0.8861 1.3453 13.661 8 63.50 46.00 3 40
41 0.9500 0.9744 1.2857 1.1071 1.3453 8.574 8 64.00 46.00 2 40
45 0.9000 0.9231 1.2283 0.8861 1.3453 14.264 8 59.50 46.00 4 40
*50 0.4750 0.4872 0.7578 0.4636 1.1071 36.718 8 37.00 46.00 21 40
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.05) 0.88432 0.947 -0.5364 0.24787
Bartlett's Test indicates equal variances (p = 0.04) 11.9479 15.0863
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU
Steel's Many-One Rank Test 45 50 47.4342 2.22222
Treatments vs Control
Maximum Likelihood-Probit
Parameter Value SE  95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma Iter
Slope 36.6603 12.9034 11.3696 61.951 0.025 0.57081 7.81472 0.90308 1.69918 0.02728 6
Intercept -57.293 21.8407 -100.1 -14.485
TSCR 0.05614 0.01847 0.01995 0.09234 1.0 -
Point Probits % 95% Fiducial Limits 09: /
ECO1 2.674 43.2241 32.0006 45.7977 o
ECO05 3.355 45.1144 36.682 47.0424 0.8 1 /
EC10 3.718 46.1556 39.4236 47.7534 0_7:
EC15 3.964 46.8717 41.3615 48.2703 . /
EC20 4.158 47.4488 42.938 48.7207 3 061
EC25 4.326 47.9495 44.296 49.1573 5 0.5 -
EC40 4.747 49.2347 47.4226 50.7933 § 1
EC50 5.000 50.0245 48.7178 52.5384 x 047
EC60 5.253 50.8268 49.5841 54.8522 0.3 1
EC75 5.674 52.1892 50.6473 59.4044 02:
EC80 5.842 52.7399 51.0207 61.38 o
EC85 6.036 53.3892 51.4412 63.7883 0.1 1
EC90 6.282 54.2175 51.9576 66.9759 0.0. e -
EC95 6.645 55.4689 52.7109 72.0253 1 10 100
EC99 7.326 57.8948 54.1171 82.6023
Dose %
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Mysid Survival, Growth and Fecundity Test-Growth-Weight

Start Date:
End Date:

8/4/2011 16:30
8/11/2011 14:45
Sample Date: 8/3/2011 13:00

Test ID: C110804.0127 Sample ID: 1st Pass RO Conc
Lab ID: CCA-Carlsbad, Weston Sample Type: EFF2-Industrial
Protocol: USEPA98-USACE / USEPA Test Species: AB-Americamysis bahia

Comments:  West Basin Municipal Water District - Salinity Study
Conc-% 1 2 3 4 5 6 7 8
Control 0.3500 0.4020 0.4440 0.3600 0.3140 0.3960 0.4150 0.5520
36.5 0.3080 0.4240 0.5175 0.3840 0.5100 0.4520 0.5125 0.3460
39 0.2920 0.3575 0.3680 0.3640 0.6533 0.4780 0.2840 0.4260
41 0.4740 0.3720 0.3500 0.3640 0.3560 0.3300 0.3700 0.3260
45 0.2260 0.2720 0.2380 0.3260 0.4200 0.3400 0.3400 0.2700
50 0.2900 0.2750 0.2333 0.2275 0.3100 0.2367 1.3000 0.4300
Transform: Untransformed Rank 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N Sum  Critical Mean N-Mean
Control 0.4041 1.0000 0.4041 0.3140 0.5520 17.904 8 0.4179 1.0000
36.5 0.4318 1.0684 0.4318 0.3080 0.5175 18.656 8 74.00 46.00 0.4179 1.0000
39 0.4029 0.9969 0.4029 0.2840 0.6533 29.687 8 65.00 46.00 0.4029 0.9639
41 0.3678 0.9100 0.3678 0.3260 0.4740 12.566 8 57.00 46.00 0.3678 0.8799
*45 0.3040 0.7522 0.3040 0.2260 0.4200 21.228 8 45.00 46.00 0.3584 0.8576
50 0.4128 1.0215 0.4128 0.2275 1.3000 88.278 8 50.00 46.00 0.3584 0.8576
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.05) 0.66487 0.947 3.97934 21.943
Bartlett's Test indicates unequal variances (p = 2.35E-08) 43.9671 15.0863
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU
Steel's Many-One Rank Test 41 45 42.9535 2.43902
Treatments vs Control
Linear Interpolation (200 Resamples)
Point % SD 95% CL Skew
IC05 39.331
IC10 40.522
IC15 >50 1.0
IC20 >50 091
IC25 >50 08 ]
1C40 >50 i
IC50 >50 0.7
0.6 1
3 0.5
e ]
8_ 0.4:
€ 0.3
4 1 n
0.2 1 K
0.1 4 fh‘
0.0 ¢~ ¥, \
01y 7T
0.2 +—T—T—T—"T—T""T—"T"77
0 20 40 60
Dose %
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Mysid Survival, Growth and Fecundity Test-Biomass

Start Date:
End Date:

8/4/2011 16:30
8/11/2011 14:45

Sample Date: 8/3/2011 13:00

Test ID: C110804.0127
Lab ID: CCA-Carlsbad, Weston
Protocol: USEPA98-USACE / USEPA Test Species:

Sample ID:
Sample Type:

1st Pass RO Conc
EFF2-Industrial
AB-Americamysis bahia

Comments:  West Basin Municipal Water District - Salinity Study
Conc-% 1 2 3 4 5 6 7 8
Control 0.3500 0.4020 0.4440 0.3600 0.3140 0.3960 0.3320 0.5520
36.5 0.3080 0.4240 0.4140 0.3840 0.4080 0.4520 0.4100 0.3460
39 0.2920 0.2860 0.3680 0.3640 0.3920 0.4780 0.2840 0.4260
41 0.4740 0.3720 0.2800 0.3640 0.3560 0.3300 0.2960 0.3260
45 0.2260 0.2720 0.2380 0.3260 0.3360 0.2720 0.2040 0.2700
50 0.0580 0.1100 0.1400 0.1820 0.2480 0.1420 0.2600 0.0860
Transform: Untransformed 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Mean N-Mean
Control 0.3938 1.0000 0.3938 0.3140 0.5520 19.405 8 0.3938 1.0000
36.5 0.3933 0.9987 0.3933 0.3080 0.4520 11.737 8 0.016 2.306 0.0728 0.3933 0.9987
39 0.3613 0.9175 0.3613 0.2840 0.4780 19.643 8 1.029 2306 0.0728 0.3613 0.9175
41 0.3498 0.8883 0.3498 0.2800 0.4740 17.047 8 1.393 2.306 0.0728 0.3498 0.8883
*45 0.2680 0.6806 0.2680 0.2040 0.3360 17.148 8 3.981 2306 0.0728 0.2680 0.6806
*50 0.1533 0.3892 0.1533 0.0580 0.2600 47.420 8 7.613 2306 0.0728 0.1533 0.3892
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.05) 0.95298 0.947 0.60673 0.03062
Bartlett's Test indicates equal variances (p = 0.66) 3.23935 15.0863
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu  MSDp MSB MSE F-Prob df
Dunnett's Test 41 45 42.9535 2.43902 0.07284 0.18499 0.07024 0.00399 2.3E-09 5,42
Treatments vs Control
Linear Interpolation (200 Resamples)
Point % SD 95% CL Skew
1C05 37999 7.762 14.896 41.325 -1.7371
IC10 40.196  3.562 29.792 42.077 -3.4099
IC15 41.737 2.157 37.074 43.024 -2.7810 1.0
IC20 42.700 1.346 38.506 44.231 -1.1802 0.9 i
IC25 43.664  1.213 40.430 45.405 -0.9849 o
IC40 46.383  0.874 44.380 47.820 -0.5649 0.8 1
IC50 48.099 0.7 |
g 0.6 1
@ |
8_ 0.5 1
8 o4
@ V]
0.3 1
0.2 1
0.1 1
0.0 T O
0 20 40 60
Dose %
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Test: ABA-Americamysis Acute
Species: AB-Americamysis bahia
Sample ID: 1st Pass RO Conc
Start Date: 8/4/2011 16:30

End Date: 8/11/2011 14:45 Lab ID: CCA-Carlsbad, Weston

Test ID: C110804.01

Protocol: USEPA98-USACE / USEPA 1998

Sample Type: EFF2-Industrial

Pos [ID |Rep |Group Start 24 Hr 48 Hr 72 Hr 96 Hr Notes
1 1|Control 5 5 5 5 5
2 2|Control 5 5 5 5 5
3 3[Control 5 5 5 5 5
4 4|Control 5 5 5 5 5
5 5(Control 5 5 5 5 5
6 6|Control 5 5 5 5 5
7 7|Control 5 5 5 4 4
8 8|Control 5 5 5 5 5
9 1 36.5 5 5 5 5 5

10 2 36.5 5 5 5 5 5
11 3 36.5 5 5 5 4 4
12 4 36.5 5 5 5 5 5
13 5 36.5 5 4 4 4 4
14 6 36.5 5 5 5 5 5
15 7 36.5 5 5 5 5 5
16 8 36.5 5 5 5 5 5
17 1 39 5 5 5 5 5
18 2 39 5 5 5 5 5
19 3 39 5 5 5 5 5
20 4 39 5 5 5 5 5
21 5 39 5 5 4 4 3
22 6 39 5 5 5 5 5
23 7 39 5 5 5 5 5
24 8 39 5 5 5 5 5
25 1 41 5 5 5 5 5
26 2 41 5 5 5 5 5
27 3 41 5 5 4 4 4
28 4 41 5 5 5 5 5
29 5 41 5 5 5 5 5
30 6 41 5 5 5 5 5
31 7 41 5 5 5 5 5
32 8 41 5 5 5 5 5
33 1 45 5 5 5 5 5
34 2 45 5 5 5 5 5
35 3 45 5 5 5 5 5
36 4 45 5 5 5 5 5
37 5 45 5 5 4 4 4
38 6 45 5 4 4 4 4
39 7 45 5 5 4 3 3
40 8 45 5 5 5 5 5
41 1 50 5 5 3 2 2
42 2 50 5 5 3 3 3
43 3 50 5 4 4 3 3
44 4 50 5 5 4 5 5
45 5 50 5 5 4 4 4
46 6 50 5 4 3 3 3
47 7 50 5 3 1 1 1
48 8 50 5 5 3 2 1
Comments: West Basin Municipal Water District - Salinity Study
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Americamysis Acute-96 Hr Survival

Start Date: 8/4/2011 16:30 Test ID: C110804.0127 Sample ID: 1st Pass RO Conc
End Date: 8/11/2011 14:45 LabID: CCA-Carlsbad, Weston Sample Type: EFF2-Industrial
Sample Date: 8/3/2011 13:00 Protocol: USEPA98-USACE / USEPA Test Species: AB-Americamysis bahia

Comments:  West Basin Municipal Water District - Salinity Study

Conc-% 1 2 3 4 5 6 7 8
Control 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.8000 1.0000
36.5 1.0000 1.0000 0.8000 1.0000 0.8000 1.0000 1.0000 1.0000
39 1.0000 1.0000 1.0000 1.0000 0.6000 1.0000 1.0000 1.0000
41 1.0000 1.0000 0.8000 1.0000 1.0000 1.0000 1.0000 1.0000
45 1.0000 1.0000 1.0000 1.0000 0.8000 0.8000 0.6000 1.0000
50 0.4000 0.6000 0.6000 1.0000 0.8000 0.6000 0.2000 0.2000
Transform: Arcsin Square Root Rank 1-Tailed Number Total
Conc-% Mean N-Mean Mean Min Max CV% N Sum  Critical Resp Number
Control 0.9750 1.0000 1.3155 1.1071 1.3453  6.400 8 1 40
36.5 0.9500 0.9744 1.2857 1.1071 1.3453 8.574 8 64.00 46.00 2 40
39 0.9500 0.9744 12879 0.8861 1.3453 12.606 8 67.50 46.00 2 40
41 0.9750 1.0000 1.3155 1.1071 1.3453 6.400 8 68.00  46.00 1 40
45 0.9000 0.9231 1.2283 0.8861 1.3453 14.264 8 59.50 46.00 4 40
*50 0.5500 0.5641 0.8403 0.4636 1.3453 35.995 8 41.00 46.00 18 40
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.05) 0.81674 0.947 -0.4738 2.43158
Bartlett's Test indicates unequal variances (p = 3.98E-03) 17.2904 15.0863
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU
Steel's Many-One Rank Test 45 50 47.4342 2.22222
Treatments vs Control
Maximum Likelihood-Probit
Parameter Value SE  95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma Iter
Slope 29.9659 10.2216 9.93163 50.0002 0.025 0.59258 7.81472 0.89813 1.70483 0.03337 6
Intercept -46.087 17.266 -79.928 -12.245
TSCR 0.03731 0.01574 0.00646 0.06817 1.0
Point Probits % 95% Fiducial Limits 09:
ECO1 2.674 42.3834 31.4262 45.1284 o
ECO05 3.355 44.662 36.7236 46.6707 0.8 1
EC10 3.718 45.9264 39.8523 47.5755 0_7:
EC15 3.964 46.7996 42.0564  48.26 1
EC20 4.158 47.5054 43.8207 48.8935 3 061
EC25 4.326 48.1194 452857 49.561 5 0.5 -
EC40 4.747 49.7021 48.1774 52.3703 § 1 4
EC50 5.000 50.6791 49.2393 54.9785 x 047
EC60 5.253 51.6754 50.0605 58.0211 0.3 1
EC75 5.674 53.375 51.2375 63.7265 02:
EC80 5.842 54.0648 51.679 66.1857 o
EC85 6.036 54.8802 52.186 69.1889 0.1 1
EC90 6.282 55.9237 52.818 73.1797 0.0. .
EC95 6.645 57.5069 53.752 79.5471 1 10 100
EC99 7.326 60.5985 55.5178 93.0754
Dose %
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WESTEN

Americamysis bahia 7-Day Chronic Toxicity Test

B1O027

Date Received:

— TR,
Client; Wesk- Pasin M unighel Waker Pister b
Project: Sadin H‘T Sley A,T

Date Test Started:

Client Sample ID:

Jo¥ Pasy =& cenc

Date Test Ended:

Weston Test ID:

CY 0% oY.0lex

Study Director:

Species:

Americamysis bahia

# Organisms.per Chamber

Day 0 Control

Date: | 3.9

Sampl?l/lj’io'lﬂo W‘ol A4

Dilutions (Tech): S »’Hg :

WQ Time: | 4 1k

Technician: *%Z{?%H 6 D 6

*performed on stock dilutions e e R e R

Day 4 cort | 2| G2 Q-I 250 3] 4|2 LA ZI 244| ] 3323 I 49
Date:%lé/[[ 2.5 (b4 00 ¥ O (. 263 20§ T.9
Sample ID: €1loBoY .ol 39 0.} QG).O .0 g 25.4 39.1 19
Dilutions (Tech): S 4l (o 7257 3.0 1.2 25 4 19
wa Time: (451210 45 G2l 25b| go 13 755 | 45 1.9
Replicate: | [Stack 50 QL] 2| QO] 14} 256] 5ol 2.9
Technician:ﬁﬂ ’ ’

Day 2 Control s.F|2{zu2|H4 7.9 716.6 [ 21251 blzzo 79
oate: b/ %S| 63| wa| 79| 6.5 25| 366 7.4
Sample ID: ¢/ppgat .Of 29 57| 15§ 7.9 L6281 | 290 7.9
Dilutions (Tech): ¢ § Yi 5.6 25, H 7.9 L. 78 ¢ yj.o 7.9
wQ Time: |4 /\200 us S5y | 250 7.9 L.5 Z25.Y4 st 7.9
Replicate: 1,[ 5(96\‘ X 5_?; 15.0 4.0 6.9 4D %0.0 7.%
Technician: %% f

Day 3 conel V2| {,.0 ’L,|7a.\q 7 N 1.4 |

pate:  BfF 11 35 | s lzia | d4a | ]

sample ID0: 8o fotf .6/ 30{ 5?} 7£ 4 1 Qa

Dilutions (Tech): ¥ L( 5L 15 . A4 (DY

wa Time: [HO5 ya 5.9 2575, 1A

Replicate: 3 50 £ |25 | a9

[Technician:o W : :

@Lrs 4lH [~ D3 ghinsw B ooly cownts oo vemwals  EAN G

Start Time: L %w Initials: MSH Dilution Water Batch: S0 0715 N1

End Time: 1445  |initials: EL“IEH’ Location: Em U

Organism Batch: s £533 Age: 7 A Hobo Temp No.: 7 6’37

Organism Supplier:

Mguakie Ko Solens

Test Acceplability:

JK1280% Survival in control

Clzo020 mg mean dry weight / organism in control
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WESTLEN

Americamysis bahia 7-Day Chronic Toxicity Test BIC027
Weston Test ID: Client: . V. Client Sample ID:
cuogoM .ol 3 wﬁlﬁebé;bjij: w Slostdiped |5 Pase Bo conc,
g ‘g ; ; g : | E Temp.. E -_ ,_§alin_i§y: E oH
C b . g . uE, g | (é:‘;‘fv) g (ﬁgx) g .. (New)
Day 4 Conirol 2 4 2 2{14 33.2- '-1'-., [
Daie:%/?g“ | 2(,.5 7244 A1 .9
Sample 1D:CY (0504 01 29 243 4./ pr -
Dilutions (Tech): KL 4\ 24.% 4’. i 1.9
WQ Time: 1220/ 1225 45 243 | 451 BA
Replicate: &, Sfoc ke 50 ZAL 504 1.8
Technician:%(ﬂ
Day § Contral | 2 l (0.0 > | I
Date: 6]@/“ 205 .
sampte ID:C 1§04, O! 24 . N
Diutions (Tecry#e> ¥ | &l 54 253 S
waQ Time: 1920 45 5% o i
Replicate: 5 S £5 75
Technician:?)(}'l .
Day 6 e | 353 |35 H] 1T 2109 [2]747] ]330
oate: B] V0 365 5.6 | 47| 18| 9.9 | 25| 4Lp
sampie D: C{\(BO OV 29 | 5.2 | 260 | 1R | 3.% | 257 | 2.2
Dilutions (Tech): W "l’ \ 5 -(5 25 -5 ‘7\"% qﬁ Z‘{ 5 I‘) [- ’
waTme | 020/ 0e | W5 | 5. 26,0 [T 7F |24 | 45
Replicate: =0 5 % %*6 '7«‘{ g . [ 2‘-}? 4 1z
Technician; MéH 1
Day7 Control L : _:‘:;. b| 333 | !
205 ol 3Ga
Date:%lu /H 2 5%4 e
WQ Time: |24 4) 4.4 |
Rep]icate:-} 4’6 4—5;§ :
Technician; Q)(g 5o 50. 4
“Foeding Information” | “owz | ows | bwd | bws | ows | Bwr
AM Feed (Tech): | 22 Sl | Bn Py |/
PM Feed (Tech): 7 Y | | B e

*Mysids should get fed 150 Arfemnia per mysid per day (375 Artemia per test chamber twice daily).

oY o
WC 3 Ba

& e 3fEfuks

WS o verewals,  glafit B
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W%T Americamysis bahia 7-Day Chronic Toxicity Test BIQ027

b /SO LUTIONS )

Weston Test ID: Client: wez& Ba sin ﬂw\mtpa\ Cilent Sample AL
cWogoH. 0123 Ver Dis Aol
Survival Data
o 7:7 : Day 1 ; Day 2 . Day 3 :_- Day 4 Day 5 . Day 6 Day 7
Date: %f 5[ 1l [pete: @ /é/” Date; § 7 / Date! 8{%/ H Date O//q /’: | |Dates gﬂol t{ Date: 8/“ } “
Concentration Rep |RENEWa ! Renewal gi‘-i Renewal remewal PG |Renewal End
{%) ep Time:IZ‘{’ﬁ Time: Y%0  [Time: }j,ao Time{Z40  |Timedqd30  [Time: 220> |Time: 445

Tech:“Je,  |Tech: ¥ Tech: |5 Tech@xX Tech: Rz Tech:Br. [Tech:BhfSH

1 Z, S 4 g 5 = 5
2 4 5 5 5 = 5
3 = S ) S s £ 5
Control 4 5 S 5 s 3 5 5
5 P 3 S 5 5 5 5
6 -y 5 c 5 5 5 5
7 5 5 Y{i~g) 4 4 4
B = - S 5 5 S S
i z 5 g 5 5 EY S
2 = , & 5 5 5 5
3 5 5 EUED) 4 4 4 4
6(? 6 4 5 =5 = 5 5 5 5
: 5 | 4 (W) Y g 4 %- 4 4
8 5 c 5 5 : & 5
7 = S 5 5 5 4(1NB) %
8 = S 5 5 S 5 S
1 = g 5 5 5 5 5
2 = g 5 9 5 s 4{ING,
3 5 5 s s & 5 <
6 4 = s 5 £y 5 5 5
ﬂ 5 5 TN 4 2(INB) = 3 2
5 = 5 " 5 =3 5 Y
7 = 5 & 5 g 3 5
8 = g & g b 5 5
1 = 5 s 5 5 > 5
2 g 5 8 5 s = 5
3 = 4/ Y 4 4 4 4
4 i 4 5 5 5 5 5 g 5
5 = 5 B 3 5 S 5
6 =1 S = 5 5 5 S5
7 5 5 S S 5 4(1VR)
8 = S = 5 3 5 [
1 =, 5 = 5 5 2 3
2 A 5 5 5 g g =Y
3 = 5 s 5 5 5 =
%6 T 5 5 5 s 5 5
5 z2 4{1) 4 2 4 4 4
5 | i) Y Y 4 4 %
7 5 Y1) 3(VBY 3 3 :
8 = 5 ) 5 S 5 3
1 5 32y () Z (1) i i
2 5 {1y ) 3 3 Z(4) Z
60 3 iof (51 Y L) 3 3 3 3
4 ) Y/1w8) 5(1£6) 5 4(0)) A 4
5 g . 46\ Y 4 4 :
6 218D ) 2 3 3 32 £)
7 ¢ R(2) 1) i i | i 1
s | = %(2) Y L)) ) { [
@ Cb*“*& wlﬂ.ty '3/1/[; ¥s “5/9[“! w

BOWC #lf1&e
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WESTEEN

Americamysis bahia 7-Day Chronic Toxicity Test

BIO027

Wesion Test iD: Clien_t: . Clielnst*SarpE.!sele:? 6 conc
Chvdokd-olz 3 Wy pasin-
" Concentration (%) | " Replicate "~ | - | BoatNumber < | oM :,E,g’;tyBoat | Weight Boat & Animals  {mg)
1 ] 12,50 7425
2 Z 25.7% 53,29
3 i 55.90 5812
4 515G 5.3,
Control = = ReT Go. 24
6 (r 5100 58,98
7 7 5028 5% 94
8 3 5.8 592
1 9 L1900 549,10
2 10 56.3% £8.99
3 {] 5432 59.39
4 i2 551G 5708
2. 9 5 3 4. 70 ©6. 74
5 4 G541 (01.G?
7 5 5%.(A A4
8 [lo &5, 29 [ RVA
1 i? 58.59 GL-05
2 2 547 0.0
3 14 BH.23 Col. 02
? 4 20 57,89 59.3(
0{ 5 2 5%.99 (00-95
6 22 ©86.54 (L0943
7 773 (0% (7234
8 24 L5.9% (& U
i Z5 57.%€% (00.2A
2 20 2993 L34
3 27 58,10 fota A0
4 z% Rl 7313
[ 5 79 75,07 .0
8 20 59.F (ol 3o
7 2 53.5L (0.0
5 £ 5HTE 59. 21
1 23 5% .2\ 5444
2 34 58,12 59.68
3 %5 5140 %®.29
A( 6 z 3o ErN-V, 5.9
5 31 Gl 75 (03.43
6 3 ~12. 20 7350
7 24 5492 55.94
8 AD 70 T2 .5
7 A 7. 4% H-FE
2 AL ~12.0% AR
3 4% 56 (o5 125
50 4 44 G735 (&2
5 45 3H.95 .19
8 Al EIE, H-4%
7 4% (p4.29 (559
8 . % z @4:@2 (05 -3
Date: of i 12/
Time: 1020 i34
Technician: B Pt
Oven temp. (°C) at start of drying: =7 3¢ | Date/Time: il 1S3 Tech: SH
Oven temp. (°C) at end of drying:’ - C | DatefTime: §J,0 Jit 0815 Tech: JM
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Americamysis bahia Reference Toxicant Control Chart:

7 Day Survival
CV% = 23
400
' +2 8D
= 350 /@\
a & ﬁ +1 8D
5 N A A
o .
| 250 M A Mean
- A ARVAVE
" >
@ 00 \/ V 18D
150 - 28D
100 - — r ,
& A A & B & D & @ .0 O O LD L0
oo ¢ o g & o o (P (OO G0 1 8 AP
7 o @ G G T P S G o o o g @“ &
Test Dates
Dates Values Mean -1 8D -2 SD +1 38D +2 SD
02/19/06 324.1760 2556383 196.7957 137.9532 314.4808 373.3233
Q3727107 275.8930 2556383 198.7957 137.9532 314.4808 373.3233
06/19/07 278.0670 2556383 196.7957 137.9532 314,4808 373.3233
(1/08/08 354.3570 255.6383 196.7957 137.6532 314.4808 373.3233
04/01/08 286.3690 255.6383 196.7957 137.9532 314.4808 373.3233
05/13/08 315.2490 255.6383 196,7957 137.9532 314.4808 373.3233
07/10/08 2151120 255.6383 196.7957 137.9532 314.4808 373.3233
07/29/08 207.6650 255.6383 196.7957 137.9532 314.4808 373.3233
08/25/09 147.8750 255.6383 196.7957 137.9532 314.4808 373.3233
12/01/09 209.5570 255.6383 196.7957 137.9532 314.4808 373.3233
04/20/10 234.4900 255.6383 196.7957 137.9532 314.4808 373.3233
08/03/10 301.7830 2556383 196.7957 137.9532 314.4808 373.3233
08/1G/10 219.4300 2556383 196.7957 137.9532 314.4808 373.3233
08/24/10 286.9300 2556.6383 196.7957 137.9532 314.4808 373.3233
11/16/10 275.8600 255.6383 196.7957 137.9532 314.4808 373.3233
12/16/10 209.9400 255.6383 196.7957 137.6532 314.4808 373.3233
01/18/11 276.6280 255.6383 106.7957 137.9532 314.4808 373.3233
02/08/11 147.0830 2556383 166.7957 137.9532 314 .4808 373.3233
06/07/11 336.0610 255.6383 196.7957 137.9532 314.4808 373.3233
08/04/11 209.6400 255.6383 196.7957 137.9532 314 .4808 373.3233

Updated 8/18/11 KC




Americamysis bahia Reference Toxicant Control Chart:
7 Day Biomass

CV% = 28.2
380 +2 8D
T 330! f*-@\ f\
& | | +15D
§ 280 ?N \ / \
% 230 M Mean
& : \ y \/\ / \b
w 18C ....... \é -1 8D
130
: .2 8D
80 T T T ; T 1 T T T T T : 1 1 T
F S PP P EPF S S LD LD
@NQ\Q“-’\(];\\Q@@\Q\\Q@Q"‘\Q\\Q@\ \6\(\Q\6\@®Q“’\q?3\ '\(‘}Q'\\Qb‘\mg\@’\@b@@@’\m&'\'\\'\@@\@\Q\\\%\@Q@Q@é\\é&g&
Test Dates
Dates Values Mean -1 8D 25D +1 8D +2 S
02/19/06 273.5800 235.6387 169.0003 102.4619 302.0771 368.6155
03/27/07 272.7600 235.5387 169.0003 102.4619 302.0771 368.6155
06/19/07 242.1800 235.5387 169.0003 102.4619 302.0771 368.6155
01/08/08 339.3600 235.5387 169.0003 102.4619 302.0771 368.6155
04/01/08 332.4600 235.5387 169.0003 102.4619 302.0771 368.6155
05/13/08 277.4300 235.5387 162.0003 102.4619 302.0771 368.6155
07/10/08 201.3000 235.5387 169.0003 102.4619 302.0771 368.6155
07/29/08 153.4400 235,5387 169.0003 102.4619 302.0771 368.6155
08/25/09 111.2400 235.5387 169.0003 102.4619 302.0771 368.6155
12/01/09 172.3700 2355387 169.0003 102.4619 302.0771 368.6155
04/20/10 196.7400 235.5387 169.0003 102.4619 302.0771 368.6155
G8/03/10 350.8100 235.5387 169.0003 102.4619 302.0771 368.6155
08/10/10 203.9600 235.5387 169.0003 102.4619 302.0771 368.6155
08/24/M10 265.8200 235.5387 169.0003 102.4619 302.0771 368.6155
11/18/10 247.6400 235.5387 169.0003 102.4619 302.0771 368.6155
12/16/10 191.7500 235.5387 169.0003 102 4619 302.0771 368.6155
01/18/11 209.6140 235.5387 169.0003 102.4619 302.0771 368.6155
02/08/11 156.4200 235.5387 169.0003 102.4619 302.0771 368.6155
06/07/11 308.0400 235.5387 169.0003 102.4619 302.0771 368.6155
08/04/%1 203,8600 235.5387 169.0003 102.4819 302.0771 368.6155

Updated 8/18/11 KC




Mysid Survival and Growth Test-7 Day Survival

Start Date:  8/4/2011 15:10 - TestID: C110713.02 - Sample ID; REF-Ref Toxicant
End Date: 8/11/2011 13:52 ~ Lab ID: CCA-Weston, Carlsbad * Sample Type: CUSO-Copper sulfate
Sample Date: Protocol: EPAM 02-EPA Marine Test Species: AB-Americamysis bahia
Comments:
Conc-ppb 1 2 3 4 5 6 7 8
Control  0.8000 0.6000 0.8000 0.8000 0.6000 0.8000 1.0000 1.0000
62.5 1.0000 1.0000 0.8000 0.6000 1.0000 0.6000 0.8000 1.0000
125 1.0000 0.8000 0.8000 1.0000 0.4000 1.0000 0.8000 1.0000
250 0.0000 0.8000 0.2000 0.2000 0.0000 0.4000 0.0000 0.0000
500 0.2000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
1000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Transform: Arcsin Square Root 1-Tailed Number Total
Conc-ppb Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Resp Number
Control  0.8000 1.0000 1.1114 0.8861 1.3453 15.622 8 8 40
62.5 0.8500 1.0625 1.1709 0.8861 1.3453 17.443 8 -0.555  2.239 0.2402 6 40
125 0.8500 1.0625 1.1734 0.6847 1.3453 19.597 8 -0.578  2.239 0.2402 6 40
*250 0.2000 0.2500 0.4527 0.2255 1.1071 69.302 8 6.140  2.239 0.2402 32 40
*500 0.0250 0.0313 0.2553 0.2255 0.4636 32.981 8 7.979 2239 0.2402 39 40
1000 0.0000 0.0000 0.2255 0.2255 0.2255 0.000 8 40 40
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.93609 0.919 0.43284 1.79098
Bartlett's Test indicates equal variances (p = 0.04) 9.9046 13.2767
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu  MSDp  MSB MSE  F-Prob df
Dunnett's Test 125 250 176.777 0.21799 0.27133 1.57206 0.04605 1.2E-11 4,35
Maximum Likelihood-Probit
Parameter Value SE __ 95% Fiducial Limits Control Chi-Sq _ Critical P-value  Mu Sigma __lter
Slope 6.356899 1.52955 3.36207 9.35791 0.2  3.92778 7.81473 0.27 2.32147 0.15723 22
Intercept -9.7645 3.64838 -16.915 -2.6137
TSCR 0.15547 0.03963 0.07779 0.23315 1.0
Point Probits  ppb  95% Fiducial Limits 09_‘
ECO1 2.674 90.3016 35.4341 128.338 sl
ECO05 3.355 115.571 56.1024 152.87 0.8 4
EC10 3.718 131.817 71.5299 168.151 0.7
EC15 3.964 144.05 84.1563 179.556 .
EC20 4158 154.576 95.654 189.385 § 081
EC25 4.326 164.218 106.644 198.464 805 -
EC40 4.747 191.267 139.256 224.943 B
EC50 5.000 209.64°'162.128 244.6 I
EC60 5253 229.778 186.715 268.882 0.3 4
EC75 5.674 267.625 227.992 325.903 02
EC80 5.842 284.318 243.643 356.307 o
EC85 6.036 305.095 261.306 398.284 0.1 4
EC90 6.282 333.408 283.015 461.99 0.0 1 RGN (SN RS
EC95 6.645 380.276 315.228  581.7 1 10 100 1000
EC99 7.326  486.69 379.635 910.93
Dose ppb
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Mysid Survival and Growth Test{-Biomass

Start Date:  8/4/2011 15:10 Test ID: C110713.02 Sample ID: REF-Ref Toxicant
End Date: 8/11/201113:62 Lab ID: CCA-Weston, Carlshad Sample Type: CUSO-Copper sulfate
Sample Date: Protocol: EPAM 02-EPA Marine Test Species: AB-Americamysis bahia
Comments:
Conc-ppb 1 2 3 4 5 6 7 8
Control 0.3000 0.1800 0.2860 0.3580 0.1820 0.3160 0.3720 0.3960
625 04280 03340 03200 0.2020 02180 0.2680 0.3660 0.3720
125 03420 02360 02680 0.3640 01700 0.2860 0.3560 0.4000
250 00000 0.2160 0.1360 0.0780 0.0000 0.0920 0.0000 0.0000
500  0.0660 0.000C 0.0000 0.0000 0.0000 0.0000 00000 0.0000
1000 0.0000 00000 00000 0.0000 0.0000 0.0000 0.0000 0.0000
Transform: Untransformed 1-Tailed Isotonic
Conc-ppb Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Mean N-Mean
Control  0.3000 1.0000 0.3000 0.1800 0.3960 26.511 8 0.3068 1.0000
62.5 03135 1.0450 0.3135 02020 04280 25.109 8 -0.379 2239 00798 0.3068 1.0000
125 0.3040 1.0133 0.3040 01700 0.4000 25.146 8 0112 2239 0.0798 0.3040 0.9910
260 00853 0.2175 0.0853 0.0000 0.2160 123.749 8 6583  2.23% 0.0798 0.0653 0.2127
*500  0.0083 0.0275 0.0083 0.0000 0.0660 282843 8 8.182 2239 0.0798 0.0083 0.0269
100G 0.0000 0.0000 0.0000 0.0000 0.0000 0.000 8 0.000C  0.0000
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution {p > 0.01) 0.97367 0.919 -0.0545 -0.405
Bartlett's Test indicates equal variances (p = 0.05) 9.47927 13.2767
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE  F-Prob df
Dunnett's Test 125 260  178.777 0.07982 0.26608 0.17722 0.00509 9.4E-12 4,35
Linear Interpoiation (200 Resamples)
Point ppb SD 95% CL Skew
IC0o5 13150  36.00 23.58 13478 -1.1126
iIC10 139.62  26.63  47.16 14457 -1.7418
ICt5 14765 1491 104.83 154.35 -2.3048 1.0 %
1C20 15568 1065 125.19 164.13 -0.8094 0.9 .
1C25 163.71 10.27 134.09 17391 -0.5988 .
1C40 187.80  10.74 16245 203.51 0.0505 0.8 1
IC50 20386 1175 179.83 22407 0.4878 0.7
@ 0.6:
e 0.5 1
<} i
o 0.4
@ o
E 0.3
0.2 -
0.1 4
0.0 9¢
0.1 e B e e e
0 500 1000 1500
Dose ppb
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Mysid Survival and Growth Test-Growth-Weight

Start Date: 8/4/2011 15:10 Test ID: C1106713.02 Sample 1D: REF-Ref Toxicant
End Date: 8/M1/2011 13:62 LabiD: CCA-Weston, Carlshad Sample Type: CUSO-Copper sulfate
Sample Date: Protocol: EPAM 02-EPA Marine Test Species: AB-Americamysis bahia
Comments:
Conc-pphb 1 2 3 4 5 6 7 8
Control 0.3750 0.3000 0.3575 04475 03200 03950 0.3720 0.3960
625 04280 0.3340 0.4000 0.3367 0.2180 04467 04575 0.3720
1256 03420 0.2950 0.3350 0.3640 04250 0.2960 04450 0.4000
256 0.2700 08800 0.3800 0.2300
500 0.3300
Transform: Untransformed 1-Tailed Isotonic
Conc-ppb Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Mean N-Mean
Control  0.3704 1.0000 03704 0.3000 04475 12.453 8 0.3748  1.000C
825 03741 1.0101 03741 0.2180 0.4575 20.964 8 -0.081 2170 0.1001 0.3749 1.0000
126 0.3628 09794 0.3628 02950 0.4450 15.551 § 0.165 2170 0.100%1 0.374% 1.0000
250  0.3925 1.05897 0.3925 0.2300 06800 51.813 4 -0.391 2,170 0.1226 0.3749 1.0000
500 0.3300 0.8810 0.330C 0.3300 0.3300 0000 1 0.3300 0.8802
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01} 0.91884 0.896 0.91255 3.58459
Bartlett's Test indicates unequal variances (p = 4 48E-03) 13.0747 11.3449
Hypothesis Test {1-tail, 0.05) NOEC LOEC Chv TU MSDu  MSDp  MSB MSE  F-Prob df
Dunnett's Test 250 >250 0.12264 0.33112 000081 0.00852 095228 3,24
Linear Interpolation {200 Resamples)
Point ppb SD 95% CL{Exp) Skew
1C05 354.3¢ 110.89 0.00 38325 -0.4914
1C10 458.61
IC15 >500 1.0
IC20 =500 0.9 1
1C25 >500 05 ]
1C40 >500 A
IC50 >500 0.7 1
0.6 4
% 05
B
g 0.4 4
8 034
m B
0.2 1
0.1 4 e ®
0.0 4
-0.1 4 )
-0.2 Arrrr———— v
0 200 400 600
Dose ppb
p , N
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7 - Day Americamysis bahia BiO027
Reference Toxicant Test
TestiD: (110715 02
Torgmston | kep | emhBew T [ o ot Total Weight (mg)
3 | @310 Gk (g0
2 7 (#2085 (oA Gy
3 5 (042 q94 (ol 37}
4 4 (o474 .03
Control 5 5 59,94 0.0
6 i 53 F0 (pl. 28
7 1 (02.00 (gD %b
8 8 21 (ol Fl
1 q 5704 955
2 i 35E.50 577
3 1) 39,0 Coty. F0
62.5 4 /. Ko 5160
Y M T La 255 5824y -AE-GES
‘ \L Bs PEANE S 0.4 G50
ya B i3 (AL G899 59.9%
8 e (8. A5 G2 3
1 11 GO FF )
2 19 549 .37
3 19 58.55 9.9
125 4 0 55572 Sk
5 71 (22.0{ AR
6 7 «0. il O
7 2% 5971 149
8 7.4 (©0.33 (o255
1 26 56!7‘(?4 T
2 L (00 5% (ol.GLe
3 21 5.0 5975
250 4 14 =, %1 (3. 20
5 79 533
6 F0 59,53 (0.04
7 .
8 3 S22 e
4 37 S@. %0 LA
2 P -
3 ,
500 g —
6
7
8 |
1 7/ /
2 i
3 d e
1000 g d //
6
7 <
8
Date: '-’A/\\/i /121
Time: {15 [ Z:15
Initials: l;f{, 5
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7 - Day Americamysis bahia BlO027
Reference Toxicant Test

SURVIVAL DATA
TestID: bl!07l3 07
| Bay1 | pay2’ ~Day3 | Day4 | Day5 | Dayé .-ﬁ.-fD.aY‘&g
Date.%’f;{}\ Date:%ﬂ)/[[ Date: L’{,}T}[” Datexgfa Datezglqm Dateﬁgﬂc;f Date'ghg/“
Conc. Rep |Rerewal % Renewal Renewal— D% Renewal . Reeewsf( 456 | Renewal End
{ppb) P Time: 124D iime: V500 |Time 1o  1Time: 305 Time: (45 {Time 12638 [ Time: ,352
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: SOLUTlONS

7 - Day Americamysis bahia
Reference Toxicant Test

BlO027

Test ID:
esUl W% 0%

Associated Test(s

& &)c’u$(\/v
et x:ifi C

Study Dir &Ltor

Organism Batch:

Aes 11555

Location:

oo Y

Repl:cates
8

5

No. of Orgams’ms:

Start Time:! 15 ? O

tnitials: g

End Time:
/357

initials:

S

Stock

Date:

&/4//

Time: | 7573

Initials: S /fH

Controf

62.5

125 250

[
500

1000

D.O. (mgiL)

6.7

&7

68 | &7

4.8

La

Temp. (°C)

145

244

245 | 24y

247

24.9

Salinity (ppt)

33.1.

2% 72

%3 %3 2

330

2%.7

pH

7.9

14

74 | 74

741

Y

Time:l | 20

Replicate: [ K2

Initials: Eé?

Control

62.5

125 250

500

1000

D.O. {mg/L)

(0.G

(.G

(0.3 (25

(7. (o

Temp. (°C)

25.2

25.3 765

Salinity (ppt)

357

3355

pH

1.4

FQ

Qb‘v%m

Notes: @I’E ﬁ;[\\gw\

@ il in 1000 Concbrivection

Pass

Fail

gl g
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7 - Day Americamysis bahia
Reference Toxicant Test

Reference Toxicant Dilution Worksheet

Bi0027

Toxicant:

Toxicant Lot

1%

Toxicant Stock
Preparatgon Date:
{1

0£ 1000, 500, 250, 125, and 62.5 ppb.

FERT e . Diluient (target) | Dilution
[#{i( | o | 1000 |® 7864mL | 4000 mL Sio0125( | T
/4] b e 7.6 Lol | @) Goeo, 0wl
?5/5[ 0 [ (ogy |2 213 2d | 07000 ) S100725N| Tt
CU2® %4525 md | @ 2609.5:L
%)L/“ 2 | 100 2028 2 |0 Tooew Sroowsy | ¥6
f? B 39%2F |6 1493
WTM@L{LM (A {A)
®) I e e
, W 3A3L m( | ) 200D MK
| 002 , |05 o
: G W 196C... |\ B Z08m |10
. (1 /
Q//CD//{ /l{é O@Df)ﬁ)‘b (B) /q bl B) Jpoo . O | S/%
- (A) (A)
# (B) ®)
©  oely coonis e venew o ‘3[?/(1 ks
@ Tenesed o[ag/ siv B seoptb an gliofif sk
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Macrocystis pyrifera Chronic Toxicity Test



Test: MC-Macrocystis Germination and Growth Test Test ID: C110805.01
Species: MP-Macrocystis pyrifera Protocol: USEPA98-USACE / USEPA 1998
Sample ID: 1st Pass RO Conc Sample Type: EFF2-Industrial
Start Date: 8/15/2011 13:30 End Date: 8/17/2011 13:25 Lab ID: CCA-Carlsbad, Weston
Pos |ID |Rep |Group Total CourfNumber G|L1 L2 L3 L4 L5 L6 L7 L8 L9 L10 |Cal Factor Notes
1 1|Control 100 88 5 5 6 6 7 7 6 5 5 7 2.5
2 2|Control 100 83 6 5 5 5 5 5 6 8 6 5 2.5
3 3|Control 100 78 6 6 7 6 6 7 4 6 5 7 2.5
4 4{Control 100 90 5 6 4 3 6 5 5 5 5 5 2.5
5 5|Control 100 85 5 5 7 6 6 8 5 5 5 5 2.5
6 1 36.5 100 82 4 5 6 5 7 5 5 5 6 4 2.5
7 2 36.5 100 85 7 4 6 6 4 5 5 6 5 5 2.5
8 3 36.5 100 91 6 6 3 5 6 5 6 5 4 6 2.5
9 4 36.5 100 88 8 5 7 5 6 4 6 4 4 5 2.5
10 5 36.5 100 81 6 4 7 5 5 6 7 5 4 5 2.5
11 1 39 100 84 5 6 6 4 8 8 8 4 7 5 2.5
12 2 39 100 83 6 5 5 5 5 4 3 6 6 5 2.5
13 3 39 100 83 4 5 5 6 5 5 6 5 4 3 2.5
14 4 39 100 85 3 6 5 5 6 4 5 7 4 5 2.5
15 5 39 100 86 5 8 5 6 4 6 4 6 4 5 2.5
16 1 41 0 0 0 0 0 0 0 0 0 0 0 0 2.5
17 2 41 100 77 5 6 6 4 3 3 4 5 4 5 2.5
18 3 41 100 75 6 5 4 5 4 5 3 4 4 5 2.5
19 4 41 100 83 4 5 5 4 6 5 5 5 6 4 2.5
20 5 41 100 85 5 3 6 6 5 4 5 4 4 5 2.5
21 1 45 100 63 5 4 5 4 3 5 4 4 6 5 2.5
22 2 45 100 69 5 4 4 3 4 3 5 3 5 4 2.5
23 3 45 100 76 4 5 3 4 6 5 4 4 3 5 2.5
24 4 45 100 78 5 4 4 3 4 3 3 5 4 5 2.5
25 5 45 100 74 5 4 4 5 6 3 5 4 4 5 2.5
26 1 50 100 66 3 4 5 6 3 3 4 3 4 4 2.5
27 2 50 100 72 3 4 3 3 4 5 4 3 4 4 2.5
28 3 50 100 74 5 4 3 4 4 3 5 4 3 3 2.5
29 4 50 100 65 3 3 4 5 3 3 4 3 3 4 2.5
30 5 50 100 75 3 4 3 4 4 4 4 5 3 3 2.5
Comments: West Basin Municipal Water District - Salinity Study
Page 1 ToxCalc 5.0 Reviewed by:



Macrocystis Germination and Growth Test-Proportion Germinated

Start Date: 8/15/2011 13:30 TestID: C110805.0147 Sample ID: 1st Pass RO Conc
End Date: 8/17/2011 13:25 LabID: CCA-Carlsbad, Weston Sample Type: EFF2-Industrial
Sample Date: 8/3/2011 13:00 Protocol: USEPA98-USACE / USEPA Test Species: MP-Macrocystis pyrifera

Comments:  West Basin Municipal Water District - Salinity Study

Conc-% 1 2 3 4 5

Control 0.8800 0.8300 0.7800 0.9000 0.8500
36.5 0.8200 0.8500 0.9100 0.8800 0.8100
39 0.8400 0.8300 0.8300 0.8500 0.8600

41 0.7700 0.7500 0.8300 0.8500
45 0.6300 0.6900 0.7600 0.7800 0.7400
50 0.6600 0.7200 0.7400 0.6500 0.7500

Transform: Arcsin Square Root 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
Control 0.8480 1.0000 1.1735 1.0826 1.2490 5.495 5 0.8510 1.0000
36.5 0.8540 1.0071 1.1817 1.1198 1.2661 5.128 5 -0.233 2,500 0.0880 0.8510 1.0000
39 0.8420 0.9929 1.1623 1.1458 1.1873 1.548 5 0.320 2,500 0.0880 0.8420 0.9894
41 0.8000 0.9434 1.1092 1.0472 1.1731  5.398 4 1.723 2,500 0.0934 0.8000 0.9401
*45 0.7200 0.8491 1.0149 0.9169 1.0826 6.563 5 4506 2500 0.0880 0.7200 0.8461
*50 0.7040 0.8302 0.9964 0.9377 1.0472  5.060 5 5.030 2.500 0.0880 0.7040 0.8273
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.05) 0.96643 0.926 -0.1921 -0.9011
Bartlett's Test indicates equal variances (p = 0.35) 5.53656 15.0863
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu  MSDp MSB MSE F-Prob df
Bonferroni t Test 41 45 42.9535 2.43902 0.0679 0.07985 0.03378 0.0031 1.8E-05 5,23
Treatments vs Control
Linear Interpolation (200 Resamples)
Point % SD 95% CL(Exp) Skew
IC05 40.598 1.940 34.993 43.171 -5.1161
IC10 42705 1.076 39.517 45.309 0.1040
IC15 44.833 1.0
IC20 >50 091
IC25 >50 1
1C40 >50 0.8:
1C50 >50 0.7 4
o 0.6:
% 05
§ 0.4 1
X 0.3
0.2 1
0.1 1 ‘/
0.0 4
-0.1 —rTT — T —
0 20 40 60
Dose %
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Macrocystis Germination and Growth Test-Growth-Length

Start Date: 8/15/2011 13:30 TestID: C110805.0147 Sample ID: 1st Pass RO Conc
End Date: 8/17/2011 13:25 LabID: CCA-Carlsbad, Weston Sample Type: EFF2-Industrial
Sample Date: 8/3/2011 13:00 Protocol: USEPA98-USACE / USEPA Test Species: MP-Macrocystis pyrifera
Comments:  West Basin Municipal Water District - Salinity Study
Conc-% 1 2 3 4 5

Control 14.750 14.000 15.000 12.250 14.250
36.5 13.000 13.250 13.000 13.500 13.500
39 15.250 12500 12.000 12.500 13.250

41 0.000 11.250 11.250 12.250 11.750

45 11.250 10.000 10.750 10.000 11.250

50 9.750 9.250 9.500 8.750 9.250

Transform: Untransformed Rank 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N Sum  Critical Mean N-Mean
Control 14.050 1.0000 14.050 12.250 15.000 7.695 5 14.050 1.0000
36.5 13.250 0.9431 13.250 13.000 13.500 1.887 5 20.00 16.00 13.250 0.9431
39 13.100 0.9324 13.100 12.000 15.250 9.787 5 23.00 16.00 13.100 0.9324
*41 9.300 0.6619 9.300 0.000 12.250 56.079 5 15.50 16.00 9.975 0.7100
*45 10.650 0.7580 10.650 10.000 11.250 5.892 5 15.00 16.00 9.975 0.7100
*50 9.300 0.6619 9.300 8750 9.750  3.987 5 15.00 16.00 9.300 0.6619
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.05) 0.67522 0.927 -3.1766 14.8872
Bartlett's Test indicates unequal variances (p = 6.01E-08) 41.9579 15.0863
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU
Steel's Many-One Rank Test 39 41 39.9875 2.5641

Treatments vs Control

Linear Interpolation (200 Resamples)

Point % SD 95% CL(Exp) Skew

ICO5* 32.052 7.485 12.600 43.333 -0.3819

IC10 39.291 1.118 35.725 41.076 -2.8316

IC15 39.741 0.829 38.581 43537 2.1545 1.0

IC20 40.190 1.581 39.146 47.879 1.7475 0.9

IC25 40.640 2.542 39,531 51.338 0.9351 o

1C40 >50 0.8 1

IC50 >50 0.7 ]

* indicates IC estimate less than the lowest concentration .
g 0.6 1

60

Dose %
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W%T@N KELP 48-HOUR CHRONIC TOXICITY TEST BIO047

ET AN SOLUTIONS B
CUENT: /st Ry ~ Wuncegal Wl Dos & DATE RECEVED:  gfg];)
PROJECT: < b 2 Ny .._:\_\MA\,\/ DATE TEST STARTED: gj //5 1
CLIENT SAMPLE ID: w@éa}:?é e Brng DATE TEST ENDED: Q' /a I
WESTON TEST ID: /1}} '08 %ﬁ- olu3 STUDY DIRECTOR: K. SKnveeh
SPECIES: Macmcyst:rs pyrifera ORGANISMS/CHAMBER: 409,000
;'ayO(OHours) — CONTROL M 1. 2 /55 Bl 22.9 A1 7.9
ate: 9 6/” e — 2d

:a:nple I!CHG%-C" 35 " [fp-0 Y5 71
Dilutions (tech): 6L BO( O 7 ‘IL /5. 4 55 3 /]\5\7@—*’/7‘
waTime: (45 H{. O 75 | 40.4 76
Technician: JL’ H5 O /é L’-

50.0 -l
24 Hours CONTROL
Date:%h(g fl
waQ Tim_e: (4(4-6 % 5
Techniman:% E?Tl (OD

H5 . ¢

0.0
48 Hours _controL B 7.2 }3.4 2l 2.9

_ — — —

wlle s [ 25 1 A 3T | 35
Technician: 5H 5q O :‘T" 5 ] 6 (0 6q ‘ b :{' q

HL.o 7\ 58 | A1.0 73

H5.0 L4 156 H\ 8 7.8
e 50.0 7.0 st | 562 1.8

= 7
@ glislu
START TIVE: / 5;% J/_/ DILUTION WATER B/(\TCH: o 0725 |1
ENDTIME: {525 Lo~ BRINEBATCH:  (\j[ &
ORGANSMBATCH: )y )§]S ]| o e A
TEST :

TESTROOM:  foln 2 70% GERMINATION IN CONTROL
TESTSHELF# 7 [} 210 um GERM-TUBE LENGTH IN THE CONTROLS
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W%T KELP 48-HOUR CHRONIC TOXICITY TEST BIO047
W .

WESTON TEST b CLIENT: CLIENT SAMPLE ID:
GI/O%OS.nl’"l’—P ist Pogan wesl Rasin BRride
cc?te:izer cone. | Rep ol;lgl::::s g:«;':se;lft LENGTH MEASUREMENTS (in ocular micrometer units) scope | pate | Tecn

Number Germ. Germ. L1 !.2 L3 L4 L5 L6 L7 L8 L9 L10 #

\ Contral] 1 | 58 1% 15 15 ClO6IF 1+ 16 1515 1 F B2 lohein lis

g |Comwret| 2 132 B 16 |5 1515|858 16151 1

3 |Certrel) 3 139 12 1b [6 [T 16|l yH 6 |53

jo |Ceml) 4 140 106(:;16(455§55

S e sigs |15 158 |ls & el l8is 18 lsls | vid |3

b 75" %¢ (%%‘15’ & st Fls {5 S 1614 142 lewy | &

7 (12159119 171U |lel6l4]|D5 15 |6 |5 |5 [8H2Pyn| we/

g Hal |41 1el6l2|5165 161 U |6 Ll

q %D || % 215 |T7Io |6 16 [%H1d Is |

e v 15140114 [old4iTIelslel7lsiy 5]V [ E
I mol ' | &Y e s1¢ |6 1418 12 [ 14 |7F 15 | & |ay |5

7 2165 |17 161515515 |4 121|616 % [srtidiyre

B 193 [ 419 1slclslsla ot la|] )

4 gs (s (2 el9is e vl (7% (5] )

Kty 15196 {\4 (91919 leUYg t lelw|s |~ ¥ D

8 gel ' [@

& 2 —‘i":f 23 5 Q Q Ll 2 2, q & L\ = SV Rittin] g ¢t

g M5 |25 6|5 |al5 |45 B |4 |Uh s [Br2{iin]ec

Ig 197 17 4|59 461515 |5 |6 (4] | |

20 | 315[92 119 |slzlele|B5lulDlUuld]|s] &+ [+

2\ Jugpl 6% |27 |5 |u s 4305 14 |y le 15 {#2 lyun ke

2 2107 121 (5|4 B €13 151315 |4 $8-2pf|we

1% 76 |24 [ | B3¢ |5 |H |13 |5

24 179 27 (2 [Y Y134 [3]%2 5415

s L b 1El I lze 5 (¥ls 6|55 (Yl s [ YT

2o |goit|e6 139 13 |4 s1e 13123 (913 14 |y 1?2 lopul s

5 2170 |29 3 4 13 [l tD [k [Z 14 [+ lewd hjg/njre

28 U 26 (5w B IdH b [543 13 |

19 16H 29 1218 (w5 [B [ |[Y |23 [H

o v lstigs (25 3 2 1Y It i%iw(s %3 MR Z
@ Pue o teolhinicion exvor, re’?i(bﬂ'o cov Coutee .

gl s
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WE“;S‘_ KELP 48-HOUR CHRONIC TOXICITY TEST BIO047

L NSO OTIONSH SPOROPHYLL RELEASE DATA SHEET

WESTON TEST ID: CLIENT: ) CLIENT SAMPLE D: -
Clinsos 0[4’% W£§+ 9&5"’\-’ , Wett Boasin &\"Jno

Mag al We )
Dt 9/}5///’ | n :"’“f | welx Distrch
Test: WeSt bas
Investigator: JH
Condition of Majority of Blades Used: ~ Poor Good
Number of Blades Used: & Z Weight of Blades: 122.9. Volume of Release Water: m (m M L

Time blades are placed in release beaker: | Zw
Time blades are removed from release beaker; W'Sg

Temperature of spore solution: HQ C \/

Check for zoospore motility on microscope:

Fix a 9-mL spore sample with 1 mL formalin.
Determine spore density on the hemacytometer.
Determine density with 5 counts.

1._ %1

2._%0

3. 5

4. _ %Y

Mean 947”9

Mean x 10,000 x 1.11 = 570,740 spores/mL. This is the density of spore release.
1.11 is the dilution factor for 1 mL formalin + 9 mL spore solution.

Volume of test container: Honl

The desired final density of zoospore solution is 7,500 spores/mL of test container.

To determine volume of spores to deliver to test containers:

7,500 spores/mL x 90 ml/test container = %0 D,Dﬂo sporesftest container

gOo. boo spores/test container/density of spore release -7770174(0 spores/mbL = d ‘ 50 67 mL/test container

Temperature of control water (stock): _ /5.9 °C
Light: 0 — ;M? (need 200-300 foot-candles)
Time test containers are inoculated: __/ %%'O

Page 3 of 3




Macrocystis pyrifera Reference Toxicant Control Chart:
Growth-Length

Cv% = 47
509
= 409 /\
g ] +2 8D
S /
o 309 — > +1 8D
2
& 209 ] A /\ /
2 Mean
A= =i =
109 - % -1 8D
9 { preerms— pr—— M e e s ' -2 8D
RS SR R A SR SNSRI IR
\Q’\h '\'\\Q N \%Q {i\ Qq}é Qb"\q’ Qb‘\(& Q"”\Qﬁ Q‘t’\\\ (‘P\\ 6\\{9 Q‘b\\ @\q',\ \Q\\b‘ '\0\'19*'\"\'(\ A & 0‘1}@ Q“;@ Q‘b\’\
Test Dates
Dates Values Mean -1 8D -2 8D +1 8§D +2 8D
10/14/08 59.6250 193.4298 102.4692 11.5087 284.3904 375.3509
11/10/09 203.4760 193.42908 102.4692 11.5087 284.3904 375.3509
12/16/09 102.8140 193.4298 102.4692 11.5087 284.3904 375.3509
01/27/10 137.7800 193.4298 102.4692 11.5087 284.3904 375.3509
Q217110 149.4100 193.4298 102.4692 14.5087 284.3904 375.3509
04/20/10 265.9090 193.4298 102.4692 11.5087 284.3504 375.3509
04/28/10 135.5750 193.4298 102.4692 11.5087 284,3904 375.3509
05/05/10 143.0800 193.4298 102.4692 11.5087 284.3904 375.3509
06/11/10 177.8410 193.4298 102.4692 11.5087 284.3904 375.3509
06/16/10 179.3100 193.4298 102.4692 11.5087 284.3904 375.3509
07/21H0 168.3300 193.4298 102.4692 11.5087 284.3904 375.3509
08/17/10 266.0000 193.4298 102.4692 11.5087 284.3904 375.3509
09/21110 133.3300 193.4298 102.4692 11.5087 284.3904 375.3509
10/14/10 132.0000 193.4298 102.4692 11.5087 284.3904 375.3509
10/20/10 145.7100 193.4298 102.4692 11.5087 284.3904 375.3509
*11M17/10 471.3400 193.4298 102.4692 11.5087 284.3904 375.3509
12/09/10 276.0000 193.4298 102.4692 11.5087 284.3204 375.3509
02/08/11 166.8060 193.4298 102.4692 11.5087 284.3904 375.3509
05/26/11 281.7600 193.4288 102.4692 11.5087 284.3904 375.3509
08/15/11 272.5000 193.4298 102.4692 11.5087 284.3904 375.3509

“Vaiue out of 95% Cl range at time of testing.
Updated 9/16/11 JH



Macrocystis pyrifera Reference Toxicant Control Chart;
Proportion Germinated

Cv% =416
190
170 3 R +2 SD
T 150 / \
§ 130 a\ +1 5D
O ]
2 104 / \\ / \/ \ £
8 gl Mean
VSTV TV
30
10 1 . . . . . : . . . . : -2 8D
O 9 0 0 LD O L0 N0 LD D LD LD D LD LD LN N
Q\Q @\Q /\\'\ ,\\'\ @'\ Q\’\ "\’J\\ <3'\ N Q}\\ \\'\ ,\'\ \\'\ bﬂ\'\ Q\"\ ‘\\'\ Q\\ lb\’\ ro\'\ ‘:’\’\
WGP T @S T EE S F S
Test Dates
Dates Values Mean -1 8D -2 8D +1 8D +2 SD
11/10/09 134.8800 926713 54.0810 15.4907 131.2616 169.8519
12/16/09 62.6240 92,6713 54.0810 15.4907 131.2616 169.8519
01/27/10 80.6670 92.6713 54.0810 15.4907 131.2616 169.8519
02/17110 73.9700 82.6713 54.0810 15.4907 131.2616 169.8519
03/16/10 65,1820 92,6713 54.0810 15.4907 131.2616 169.8519
04/20/10 68.7180 92,6713 54.0810 15.4907 131.2616 169.8519
04/28/10 48,7968 92.6713 54.0810 15.4907 131.2616 169.8519
05/05M10 141.2800 92.6713 54.0810 15.4907 131.2616 169.8519
0611110 117.3800 92.6713 54,0810 15.4907 131.2616 169.8519
06/16/10 61.8367 92.6713 54.0810 15.4907 131.2616 169.8519
07/21/10 78.2158 92.6713 54.0810 15.4907 131.2616 169.8519
*08/M17/10 178.3100 926713 54.0810 15.4907 131.2616 169.8519
08/21/10 94,9111 92.6713 54.0810 15.4907 131.2616 169.8519
10/14/10 68.4052 92.6713 54.0810 15,4907 131.2616 169.8519
10/20M10 95,8000 92 6713 54.0810 15.4907 131.2616 169.8519
1117110 172.4000 92.6713 54.0810 15.4907 131.2616 169.8519
12/08/10 40.9070 926713 54.0810 15.4907 131.2616 169.8519
02/08/11 102.0680 92.6713 54.0810 15.4907 131.2616 169.8519
05/26/11 64.2740 92,6713 54.0810 15.4807 131.2616 169.8519
08/15/11 92,7900 92.6713 54.0810 15.4907 131.2616 169.8519

*Value out of 85% Cl range at time of testing.
**Value within 95% Cl range at time of testing.
Updated 9/16/11 JH



Macrocystis Germination and Growth Test-Growth-l.ength

Start Date:  8/15/2011 13:30, TestID: C101117.11 - Sample iD: REF-Ref Toxicant
End Date: 8M17/2011 13:25 » LablD: CCA-Weston, Carlsbad” Sample Type: CUCL-Copper chloride
Sample Date: Protocol: EPAW 95-EPA West Coast Test Species: MP-Macrocystis pyrifera |
Comments:  Rep 3 of 32 ppb was not started with a slide; dropped from stats.
Conc-pph 1 2 3 4 5
Control  14.750 14.000 15.000 12.250 14.250
56 13.260 13.750 13.250 12.250 11.500
10 12750 14.500 11.750 10500 11.250
18  11.250 10.750 11750 11.000 10.750
32 10250 10.750 10.000 9.500
100 8.750 8.7560 9.250 8500 9.500
180 7000 8500 7.250 8500 8500
300 7250 7.000 6.250 B8.750 6.500
Transform: Untransformed 1-Tailed Isotonic
Conc-ppb  Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD Mean N-Mean
Control  14.050 1.0000 14.050 12250 15.000 7.695 5 14.050 1.0000
56 12800 0.9110 12800 11500 13750 7.098 5 2312 2596  1.404 12.800 09110
*10 12150 0.8648 12150 10.500 14500 12.734 5 3.514 2596 1404 12150 0.8648
*18 11100 0.7900 11100 10750 11.750  3.769 5 5455 2596  1.404 11.100 0.7900
*32 10125 07206 10.125 9500 10.750  5.140 4 6.843 2596 1489 10.1258 0.7208
*00 8950 06370 8950 8500 9500 4.590 5 9.431 2596 1.404 8950 0.6370
*180 7.850 05658 7950 7.000 8500 9.538 5 11.280 2596 1.404 7.950 0.5658
*300 6750 04804 6.750 6.250 7250 5.856 5 13.500 2596 1.404 6.750 0.4804
Auxiliary Tests Statistic Crifical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p = 0.01) 0.96271 0.917 0.0926 1.62115
Barilett's Test indicates equal variances (p = 0.07) 13.2913 18.4753
Hypothesis Test (1-tail, 0.05) NOEC | OEC ChV TU MSDu MSDp MSB MSE F-Prob df
Bonferroni t Test 58 10 7.48331 1.40385 0.09992 31.4676 0.73105 3.2E-14 7,31
Linear Interpolation (200 Resamples)
Point ppb sSD 95% CL{Exp)} Skew
IC05* 3.15 1.89 1.18 1046 1.9387
IC10 6.65 277 218 15,90 0.7493
IC15 11.58 3.21 247 2050 02115 1.0
Ic20 16.93 4.46 530 31.80 05730 ]
IC25 26.08 8.18 12.96 6449 1.5790
IC40 14160 2628 7578 22293 0.3386
IC50 272.50 -
* indicates IC estimate less than the lowest concentration
0.0 &~ T T
0 100 200 300 400
Dose ppb

Page 1 ToxCalc v5.0.23
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Macrocystis Germination and Growth Test-Proportion Germinated

Start Date: 8/15/2011 13:30 + TestID: C101117.11 ¢ Sample ID: REF-Ref Toxicant
End Date: B/17/2011 13:25 - Lab ID: CCA-Weston, Carlsbad ° _ Sample Type: CUCL-Copper chloride
Sample Date: Protocol: EPAW 95-EPA West Coast  Test Species: MP-Macrocystis pyrifera
Comments:  Rep 3 of 32 ppb was not started with a slide; dropped from stats.

Conc-ppb 1 2 3 4 5

Control 0.8800 0.8300 0.7800 0.9000 0.8500
56 08900 08600 0.9100 0.8900 0.8700
10 0.7700 0.7600 0.8200 0.7100 0.7600
18 07300 0.8900 0G.7100 0.7327 0.8000

32 0.6800 06900 0.6500 0.7000
100 0.5300 05100 04900 04600 0.5000
180 0.2800 02500 0.2800 0.3600 0.2800
300 0.0700 0.0400 0.1000 0.1100 0.0900

Transform: Arcsin Square Root 1-Tailed Number Total
Conc-ppb Mean N-Mean Mean Min Max CV% N t-Stat  Critical WMSD Resp  Number
Control  0.8480 1.0000 1.1735 1.0826 1.2480 54895 5 76 500
56 08840 1.0425 1.2242 1.1873 1.2661 2.504 5 -1.785 2596 0.0736 58 500
*10 0.7640 0.8009 1.0646 1.0021 1.1326 4.365 5 3.83% 2596 0.0736 118 500
*18 07325 0.8638 1.0283 0.9803 1.1071 4.670 5 5120 2596 0.0736 134 501
*32 0.6800 0.8019 0.9697 0.9377 09912 2.377 4 6775 2596 0.0781 128 400
*100 0.4980 05873 0.7834 0.7454 0.83154  3.307 5 13.753 2596 0.0736 251 500
*180 0.2000 0.3420 0.5680 05236 06435 7.872 5 21,347 2596 0.0736 355 500
*300 0.0820 0.0967 0.2867 0.2014 0.3381 18.969 5 31.262 2596 0.0736 459 500
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk’s Test indicates normal distribution {p > 0.01) 0.96961 0.917 0.01672 0.11338
Bartlett's Test indicates equal variances (p = 0.58) 5.62877 18.4753
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE  F-Prob df
Bonferroni t Test 56 10 7.48331 0.05615 0.06604 0.51825 0.00201 1.2E-25 7, 31
Trimmed Spearman-Karber
Trim Level ECS50 95% CL
0.0%
5.0%
10.0%  93.51 86.62 100.94 1.0
200% 105.41 96.64 11498 0.9 1
Auto-9.5% 9279 - 86.03 100.08 08 ]
0.7 4
@ 0.6:
L 0.5 -
g ]
@ 0.4:
X 0.3 -
0.2 4
0.1 1
0.0 4
0.1 A——r e rrr————r
1 10 100 1000

Dose ppb
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W%T 48-Hour Macrocystis pyrifera BIO047

WS Reference Toxicant Test
REFTOX TESTID: C 1D ({11 MICROMETER GONVERSION FAGTOR: Z.« )
co::zas[:. erl Gone. | Rep o!:gr:g;i's o':;'::::rs LENGTH MEASUREMENTS (in ocular micrometer units) Scope bate | Tech
el v 1y 132 [ STB[G[CITITTC [ 5[5 [ priddils
9 o] 27 Z% \’7@55g55é%é5
2 femol 3 T8 |2 1C 6 [ TIGIG [ [H]e s [T
I Control| 4 | () IC‘)% & | W 2, A 15, 5 51% |5 {
s el s 155 |15 15 [5[T[A16[K]3]5(5 5 RalE:
Sl 501129 [ (U | [F 97 15T [ TE 5 [ [Ru29k0 =
%7 2125 (A5 17 61X S 6w (v |5 [ |
25 T T e e la a5 e e
a2y [ [ @A T Ul (60 [GIF [ [L]= 5 (4
25 Vs [aT [ 152 [fleelo = 13 65 %S [V
26 (10|17 1725 | 516 (¢ [of |7 2195 B [
ANV AR A A AT AT
28 [ 11540, [\ g 2 [Cl6 [Z [ H (Gl d=ls
A I (24215256 [4]2 (3 [ &5 |
%Od/f‘ﬂ(oi"f%%éﬁlkéﬁé?)ﬂwy oY
| A1 79 (27 [ 3 [5q [3 [ [5 [7 | 5% [5rdddiz
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WESTEN

/SOLUTIONSS

48-Hour Macrocystis pyrifera
Reference Toxicant Test

B10047

REFTOX TESTID: 1 + & ([ ]17, {(

MICROMETER CONVERSION FACTOR: Z - 5
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W%T 48-Hour Macrocystis pyrifera BIO047

— TG, Reference Toxicant Test
Test ID: Associated Test(s): Study Director: s+ g
7.4l West Basn ¥eip-C K reeriiond \Oh
Organism: Organism Batch; Location: Replicates: 5
et PAIEA | Do ngic ]/ Zm. 2
StartTime: Technician: End Time: Technician:
[5%0 JH (325
Lot #: # Date Dilutions | Dilution Wat Technician:
M\LW’D(—?%{/\/ Pree nled ion Bla?clr?:n er | Technician
Explratlon Date: ; il [17}(7_ 57 S10072511 JH
rge .
5.6 ppb 0.280 mL 0. 24 o4 500 mL 5D O
10 ppb 0.500 mL d_f@zf/ 500 mL Sah. 0D
18 ppb 0.900 mL 0-906 % 500 mL 500 |
32 ppb 1.60 mL 6600 500 mL 0.0
100 ppb 5.00mL 5 0000 500 mL S8D. |
180 ppb 8.00 mL %M(@ 500 mL SH. D
300 ppb 15.00 mL /5. p00S | 500 mL 530.D

Date: %,]5’ ’ f WQ Time: {4 () Initials: JH
Control 56 10 18 32 160 180 300

pO.wgh) | 7k | 751 94| 24 [ 1S | 24 | 9.4] 75
|
%

Temperature ]55 ([g A “(’ 0 “P ju.Z 1S.% ”ﬂ e
Salinity | 52-8 | 529 | 3L | 20-3 | % -5 | 525 | 32.0
pH 20 178 17% [ 7% |78 |79 |74 |78

Stock
Date:  5//7 Vi WQTime: /O R (Y Initials: 54/
Control | 5.6 10 18 32 100 180 300

pO.mgl) | 79 | Jb |35 (3.5 135 [ 38| 05| 15
Temperature /‘5’5’ I{Sq’ 15 c 1‘55) ]6 L JD”? \qﬂa \52
Slinty | 234 | 261 |22 | 332 [ 3.6 | 247 [#F | 513

i[9 [ 391347434 [34 [F4 | 44

De a)siisk [] Pass (] Fail
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Macrocystis pyrifera Reference Toxicant Control Chart:
Proportion Germinated

CV% = 416
180
170 4 2 A +2 5D
T 150
§ 130 § A\ - +18D
3 .
c o [\
= 90 - Mean
P VS
50 ¥ 18D
30
10 T . s — 25D
\Q& r@@)qﬁ\\’@ <\\Q ‘b\.@q’ ,\Qm\,\sg\.@ »\'\\g@@w\@\ \Qq’ ,\u\ o O /\\.\QQQ’Q Q}\%@«@\,\\
A AP P i A NP \g\ AN Q;), S @
Test Dates
Dates Values Mean -1 SD -2 8D +1 SD +2 8D
11/10/00 134.8900 92,6713 54.0810 15.4907 131.2616 169.8519
12/16/09 62.6240 926713 54.0810 15.4907 131.2616 169.8519
01/2710 90.6670 926713 54.0810 15.4907 131.2616 169.8519
02/17/10 73.9700 92,6713 54.0810 15.4907 131.2616 164.8519
03/16/10 65,1820 926713 54,0810 15.4907 131.2616 169.8519
04/20/10 68.7180 02.6713 54.0810 15.4907 131.2616 169.8519
04/28/10 48,7968 92.6713 54,0810 15.4907 131.26