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The Bay Area’s four largest water agencies, the Contra Costa Water District (CCWD), the East
Bay Municipal Utility District (EBMUD), the San Francisco Public Utilities Commission
(SFPUC), and the Santa Clara Valley Water District (SCVWD), are jointly exploring a regional
desalination project that could provide the region an additional water source, diversify the area’s
water supply, and foster long-term regional sustainability. The Bay Area Regional Desalination
project (RDP) could consist of one or more desalination facilities, with an ultimate total capacity
of up to 65 million gallons per day.

The RDP tested the operation and maintenance of a joint desalination facility on a pilot scale.
The Pilot Plant Study (PPS) was located at CCWD’s Mallard Slough Pumping Plant site near
Pittsburg, CA, adjacent to the San Francisco Bay Estuary in Suisun Bay. The PPS operated
between October 2008 and March 2009, in order to capture both wet and dry season conditions.
Water from Mallard Slough underwent microfiltration pretreatment and then reverse osmosis
(RO) treatment to produce potable water at the PPS. The PPS then blended the permeate with the
backwash and brine/reject streams for subsequent discharge into the CCWD water treatment
facility.

One of the major potential issues associated with RO operations in the Delta is the discharge of
the RO brine, backwash, and reject streams back into the Delta. The potential toxic effects of
brine on local organisms involve both increased concentrations of ions (e.g., salinity or total
dissolved solids) as well as more concentrated contaminants from the source water (e.g.,
pesticides or heavy metals). Identifying whether any toxicity effects of the brine are due to
salinity or contaminants is necessary to determine the operational solutions needed to minimize
them.

This Technical Memorandum describes the results of tests that were conducted to: (1) assess the
potential toxicity of brine produced by the PPS desalination plant, and (2) differentiate toxicity
sources (i.e., salinity or contaminants).

1.0 Brine Toxicity Testing Approach

The desalination process concentrates both salts and contaminants in the brine effluent, which
are potentially toxic to aquatic organisms living in the Delta. Thus, brine toxicity at the PPS
location is susceptible to two potential influences that affect the source water: (1) seawater

) @ mwH



Bay Area Regional Desalination Project Brine Toxicity Testing Results
Pilot Study November 2009

salinity, due to the PPS’s proximity to Suisun Bay, and (2) the concentration of contaminants
washed off the surrounding land by storm runoff and transported via Delta outflow.

Testing the PPS brine focused on evaluating its potential toxicity to several test organisms during
extremes in salinity and contaminant input for the source water, which typically occur during the
dry and wet seasons of the year. Dry season conditions represent the period of highest ambient
salinities, whereas wet season conditions represent highest contaminant concentrations
associated with storm runoff. Assessing the toxicity of brine produced during both extremes was
intended to differentiate the separate effects.

As a QA measure, a positive control test (i.e., reference toxicant test) was conducted
concurrently with the salinity and brine toxicity testing to assess the sensitivity of each test
organism to toxic stress.

2.0 Objectives

The objectives of the brine toxicity testing were to:

e Sample brine from the PPS during a dry period (high salinity, low contaminant
concentration) and a wet period (low salinity, high contaminant concentration).

e Assess algal growth toxicity with the diatom Thalassiosira pseudonana

e Assess survival and growth toxicity with the crustacean Americamysis bahia

e Assess survival and growth toxicity with the fish Menidia beryllina

3.0 Methods

3.1  Sampling Methods

Samples of brine were collected from the PPS facility on November 14, 2008 and February 25,
2009. The November sample was expected to be representative of “dry” conditions, with
elevated salinity and reduced contaminants. It was collected during the high tide (estimated +4.8
ft at Mallard Island Ferry Wharf, Suisun Bay), when saltwater incursion within the Estuary, and
salinity at the intake for the site, was expected to be maximized. The February sample was
expected to be representative of “wet” conditions, with reduced salinity and elevated
contaminants from freshwater runoff during recent storms. This sample was collected during the
low tide (estimated +1.0 ft), when salinity at the intake for the site was expected to be
minimized.

Brine water was collected from the PPS in plastic cubitainers and transported in coolers on ice to
Pacific EcoRisk for toxicity testing. Samples were homogenized at the laboratory before
analysis.

3.2  Analytical Methods

Pacific EcoRisk performed toxicity evaluations of the samples (Appendix A, B). These
evaluations consisted of the following USEPA short-term chronic toxicity tests:

e Chronic growth test with the diatom Thalassiosira pseudonana
e Chronic survival and growth test with the crustacean Americamysis bahia
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e Chronic survival and growth test with larvae of the fish Menidia beryllina.

These specific test organisms were selected because they represented a “best fit” of standard
effluent test organisms approved by EPA for testing under 40 CFR Part 136, are representative of taxa
that inhabit the San Francisco Bay-Delta region, and are known to be less tolerant of high salinity
concentrations than other potential test organisms.

All tests involving concentration treatments involved diluting brine or a reference toxicant (KCI
or K,Cr;07) in a Lab Control water (reverse-osmosis, deionized water). During dilutions, the
brine and reference toxicant were adjusted to a test salinity of 25 ppt.

3.2.1 Growth Toxicity Testing with Thalassiosira pseudonana

The diatom Thalassiosira pseudonana was exposed to varied treatment concentrations of brine
for 96 hours (2.5%, 5%, 10%, 25%, 50%, and 100%), and then the effects on cell growth (i.e.,
cell density) were assessed to identify any toxicity caused by the brine (Pacific EcoRisk, 2008,
2009). A reference toxicity test was performed to determine the sensitivity of the diatoms to
toxic stress, by exposing Thalassiosira to varied concentrations of KCI (0.625, 1.25, 2.5, 5, and
10 g/L) for 96 hours. The data were analyzed to determine key dose-response point estimates,
including No Effect Concentration (NOEC) and Inhibition Concentration 50% (ICsp) and 25%
(ICys).

3.2.2 Survival and Growth Toxicity Testing with Americamysis bahia

The crustacean Americamysis bahia was exposed to a series of brine dilutions for seven days,
and fed brine shrimp nauplii twice daily. After the test, the effects on survival (number of live
mysids) and growth (“biomass value” = dry weight of live mysids divided by initial number)
were assessed to determine any impairments caused by the brine (Pacific EcoRisk, 2008, 2009).
A reference toxicity test was performed to determine the sensitivity of the mysids to toxic stress,
by exposing Americamysis to serial dilutions of a toxicant for seven days. The data were
analyzed to determine key dose-response point estimates, including NOEC, ICsp, and ICys, as
well as Effect Concentration 50% (ECs) and 25% (ECs).

Between the two sample collections, the testing laboratory transitioned from using chromium to
KCl as the toxicant in these tests, for safety reasons (Pacific EcoRisk, 2008, 2009). For the “dry”
sample, Lab Control water was spiked with chromium (as K,Cr,O7) at concentrations of 0.88,
1.75, 3.5, 7, and 14 mg/L. For the “wet” sample, KCI was used at concentrations of 0.125, 0.25,
0.5, 1, and 2 g/L. Using different toxicants in the reference tests has no effect on sample tests.

3.2.3 Survival and Growth Toxicity Testing with Menidia beryllina

Larvae of the fish Menidia beryllina were exposed to a series of brine dilutions for seven days,
and fed brine shrimp nauplii twice daily. After the test, the effects on survival (number of live
fish) and growth (“biomass value” = dry weight of live fish divided by initial number) were
evaluated (Pacific EcoRisk, 2008, 2009). A reference toxicity test was performed to determine
the sensitivity of the fish to toxic stress, by exposing Menidia to serial dilutions of KCI at
concentrations of 0.5, 1.0, 1.25, 1.5, and 2 mg/L for seven days. The test response data were
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analyzed to determine key dose-response point estimates, including NOEC, 1Cs, 1C,5, ECsp, and
EC25.

4.0 Results

4.1  Water Quality Characteristics of Brine Samples

The brine samples differed between seasons in several water quality characteristics (Table 4-1).
Brine collected from the PPS during the “dry” season (November 2008) at high tide had a
salinity of 17.7 ppt and conductivity of 29.35 mS/cm, whereas the sample collected during the
wet” season (February 2009) at low tide had lower values of 7.0 ppt and 12.42 mS/cm,
respectively (Pacific EcoRisk, 2008, 2009). Although not directly relevant to this study, the
“dry” season sample had a higher dissolved oxygen content (7.3 mg/L) than the “wet” season
sample (5.5 mg/L). pH and total ammonia concentrations in both samples were the same (i.e.,
<1.0 mg/L N).

[13

Table 4-1. Collection information and water quality characteristics for brine samples
collected during “dry” (11/14/08) and ‘“‘wet” (2/25/09) periods from the PPS desalination
plant (Pacific EcoRisk, 2008, 2009).

1 Target Target ) Tidal DO Salinity Cond. Total .
Season e Date Time .., P Ammonia
Salinity Contam. Height (mg/L) (ppt) (mS/cm) (mg/L N)
“Dry” High Low 11/14/08 1444- High 7.55 7.3 17.7 29.35 <1.0
1451 (448 fi)
“Wet” Low High 2/25/09  0915- Low 7.55 5.5 7.0 12.42 <1.0

0935 (+1.0 1)

! Representative, based on precipitation and river discharge

* Estimated at Mallard Island Ferry Wharf, Suisun Bay (38° 02.6” N, 121° 55.1” W)

4.2 Toxicity Test Results

Copies of the bioassay test result reports are contained in Appendices A and B for the November
2008 and February 2009 PPS brine discharge sample events, respectively.

4.2.1 Growth Toxicity on Thalassiosira pseudonana

There were no significant reductions in algal growth in the desalination brine for either the “dry”
or “wet” sample (Table 4-2) (Pacific EcoRisk, 2008, 2009). NOEC estimates were 100% brine,
and ICsp and IC,s estimates were >100% brine.
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4.2.2 Survival and Growth Toxicity on Americamysis bahia

There were no significant reductions in invertebrate survival or growth in the desalination brine
for either the “dry” or “wet” sample (Table 4-2) (Pacific EcoRisk, 2008, 2009). NOEC, ICs,
1C,s5, ECs0, and EC»5 estimates were all >100% brine.

4.2.3 Survival and Growth Toxicity on Menidia beryllina

There were no significant reductions in fish survival or growth in the desalination brine for either
the “dry” or “wet” sample (Table 4-2) (Pacific EcoRisk, 2008, 2009). NOEC, ICsg, 1Css, ECso,
and EC;s estimates were all >100% brine.

5.0 Discussion
5.1 Toxicity Test Results

No significant growth toxicity of the desalination brine was found for the algae, and no
significant survival or growth toxicity was found for the invertebrate or fish test organisms for
either the “dry” sample (salinity-dominant scenario) or the “wet” sample (contaminant-dominant
scenario) (Table 4-2). Because neither salinity- nor contaminant-related toxicity was found, it
was not possible to distinguish the relative effects of each. The toxicity results suggest that, if the
source water used at the PPS desalination plant and the brine samples tested are representative of
those at an operational desalination plant at the Mallard Slough location, then there would be no
expected toxic effects of the effluent on biota.

5.2 Representative Source Water Extremes

One concern with these results is whether the brine samples were collected during the extremes
in salinity and contaminant input at Mallard Slough, as intended. As discussed previously, the
“dry” season sample was collected during expected conditions of low freshwater flow through
the Delta and high tidal seawater incursion, when salinity would be maximized and contaminant
input from precipitation-driven surface runoff would be minimal (Table 4-1). The “wet” season
sample was collected during expected conditions of high freshwater flow and low seawater
influence, when salinity would be minimized and contaminant concentrations from surface
runoff maximized. Measurements of the collected brine confirm the expected higher brine
salinity and conductivity during “dry” conditions and lower values during “wet” conditions
(Table 4-1).

Hydrographic conditions and water quality data measured near the PPS desalination plant from
January 2008 to March 2009 also substantiate that the samples were collected during extremes in
source water composition during the study period. Freshwater input to the region varied
significantly throughout 2008 and early 2009, when the PPS was operating. Precipitation data for
Concord Airport show that the 2008 dry season extended from March through mid October
(Figure 5-1a). In early November, a storm delivered two inches of rain to the region, but for
nearly two weeks before the “dry” sampling event on November 14, 2008, and during the
sampling event itself, conditions were dry (National Weather Service, 2009). A series of storms
in late November of 2008 through February of 2009 delivered 8.3 inches of rain, with nearly 6
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inches of that falling during the three weeks immediately before the “wet” sampling event on
February 25, 2009.

The effects of precipitation runoff during the PPS operation can be seen in records related to
contaminant input near Mallard Island. Sacramento River discharge at Rio Vista (USGS water
quality station “SRV”) (California Data Exchange Center, 2009) varied sinusoidally around a
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Table 4-2. Summary of toxicity testing results for brine samples collected from the PPS desalination plant during
“dry” (11/14/08) and “wet” (2/25/09) periods, as well as results for reference toxicant tests (Pacific EcoRisk, 2008,
2009).

Algae Invertebrate Fish
Test Test Test (Thalassiosira pseudonana) (Americamysis bahia) (Menidia beryllina)
Parameter Treatment Statistic “Dry” “Wet” “Dry” “Wet” “Dry” “Wet”
Survival Brine NOEC - - >100% brine  >100% brine >100% brine  >100% brine
Survival Brine ECys - - >100% brine  >100% brine >100% brine  >100% brine
Survival Brine ECs, - - >100% brine  >100% brine >100% brine  >100% brine
Survival Ref Tox ECs - - 6.1 mg/L Cr 0.60 g/L KCI 1.2 g/L KC1 1.2 g/L KC1
Growth Brine NOEC 100% brine 100% brine >100% brine  >100% brine >100% brine  >100% brine
Growth Brine 1Cys >100% brine  >100% brine >100% brine  >100% brine >100% brine  >100% brine
Growth Brine 1Cs >100% brine  >100% brine >100% brine  >100% brine >100% brine  >100% brine
Growth Ref Tox ICs 1.72 g/L KC1 4.25 g/L KC1 4.6 mg/L Cr 0.64 g/L KCl1 1.2g/LKCl 1.3 g/LKCI
[BrineToxTestResults.doc] 7 @ MWH
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median value of approximately 11,800 cfs from March through October of 2008 (Figure 5-1b).
Discharge during the “dry” sample collection was on the lower end of this variation, at 440 cfs.
In contrast, discharge peaked at over 91,000 cfs on the day the “wet” sample was collected,
which indicates a significant increase in the fresh water flow (and presumably, contaminant
input) from the Delta to Mallard Slough. Water turbidity in the Sacramento River at Mallard
Island (California Department of Water Resources station “MAL”) (California Data Exchange
Center, 2009), which we use here as a proxy for suspended sediment and contaminant input to
the Sacramento River, also increased between the “dry” and “wet” sample collections, from 14.8
to 38.1 ntu (Figure 5-1c).

The effect of freshwater runoff on source water salinity is also apparent in electrical conductivity
records from Sacramento River at Mallard Island (California Data Exchange Center, 2009).
Conductivity increased throughout the 2008 dry season, but decreased between the “dry” and
“wet” events, from 11.6 to 0.5 mS/cm (Figure 5-1d). Conductivity of the feed water tank for the
PPS desalination plant closely tracked that of the nearby MAL station (Figure 5-1d). The
conductivity of the feed water on 11/14/08 is unknown, due to an instrument error (Stefani
Harrison, Pers. Comm., 2009), but based on values immediately before and after that date, the
value was probably about 12 mS/cm. This value dropped to 4.2 mS/cm on the 2/25/09 event.

The logistics of collecting a field sample under target weather and hydrographic conditions is
difficult, and much more so when coordinating with a complex operation such as the PPS
desalination plant. Yet, the brine samples appear to have been collected during conditions that
represent the seasonal extremes of source water quality for Mallard Slough reasonably well.
Although the “dry” brine sample ideally would have been collected several weeks earlier (i.e.,
before the first significant storm in early November of 2008), unexpected start-up delays
prevented sampling earlier in the year. However, the “wet” sample was collected during peak
freshwater runoff of the 2008-2009 winter storm season.

5.3 Representative Water Year

Another concern with the results of the toxicity tests is that they may not be representative of
conditions during other years. California is in its third year of drought. The samples were
collected when the Sacramento River was in a Moderate to Severe Drought, based on 8 Station
Index (8SI) percentiles for the current water year (October 1, 2008 to September 30, 2009)
(California Department of Water Resources, 2009). It is possible that if the source water for the
desalination plant had higher salinity and/or contaminant concentration than those tested, then
the desalination process could potentially concentrate the salts and contaminants enough to
produce brine with toxic effects on biota. However, because the survival and growth NOEC
values for all tests were > 100% brine, it is unclear how much the salinity or contaminant
concentration would need to increase in the brine to see a toxic effect on the test organisms.

6.0 Conclusions

Toxicity tests of desalination brine samples collected during the “dry” season (salinity-dominant
scenario) and “wet” season (contaminant-dominant scenario) from the PPS in Mallard Slough

g @ mwH



Bay Area Regional Desalination Project Brine Toxicity Testing Results
Pilot Study November 2009

showed no significant effects on the survival or growth of algal (Thalassiosira pseudonana),
invertebrate (Americamysis bahia), or fish (Menidia beryllina) test organisms.

Assuming that brine samples tested in this study are representative of those produced by an
operational desalination plant at Mallard Slough, there would be no expected toxic effects of the
brine on biota were the brine to be discharged into the Delta.
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Figure 5-1. Measured precipitation (a), hydrographic (b), and water quality (c, d)
parameters near the Pilot Plant Study (PPS) site. River discharge, water turbidity, and
water electrical conductivity are plotted as median daily values. SRV = Sacramento River
at Rio Vista station (USGS); MAL = Sacramento River at Mallard Slough station
(California DWR). Symbols with labels indicate parameter values during brine sampling
events on 11/14/08 (‘‘dry”) and 2/25/09 (‘‘wet”). The dashed line in plot d indicates
measurements within the feed water tank of the desalination plant. The “?”’ label for
11/14/08 feed water at PPS denotes an instrument error (symbol position interpolated from
surrounding values).
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8.0 Appendix A

See separate attachment for detailed toxicity testing results for the “dry” season brine sample,
collected on November 14, 2008 (AppendixA_111408Results.pdf) (Pacific EcoRisk, December,
2008).
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Jay Johnson December 16, 2007

Applied Marine Sciences
4749 Bennett Dr., Suite L
Livermore, CA 94550

Dear Jay:

[ have enclosed two copies of our report “A Toxicity Evaluation of the Bay Area Regional
Desalination Project Effluent” for the sample collected November 14, 2008. The results of this
testing are summarized below:

Chronic Effects of the Desalination Effluent on Thalassiosira pseudonana
There were no significant reductions in Thalassiosira pseudonana growth.

Chronic Effects of the Desalination Effluent on Americamysis bahia
There were no significant reductions in Americamysis bahia survival or growth.

Chronic Effects of the Desalination Effluent on Menidia beryllina
There were no significant reductions in Menidia beryllina survival or growth.

If you have any questions regarding the performance and interpretation of these tests, please give
me a call at (707) 207-7760.

Sincerely,

R. Scott Ogle, Ph.D.
Principal & Special Projects Director

This testing was performed under Lab Order 14150. The test results reported herein conform to the most current
NELA C standards, where applicable, unless otherwise narrated in the body of the report, and only relate to the
sample(s) tested. This report shall not be reproduced, except in full, without the written consent of Pacific EcoRisk.
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1. INTRODUCTION

Under contract to the Applied Marine Sciences, Pacific EcoRisk (PER) performed chronic
toxicity evaluations of effluent sample collected from the Bay Area Regional Desalination
Project. The toxicity evaluations consist of performing the following chronic toxicity tests:

* chronic (96-hr) growth test with the diatom Thalassiosira pseudonana;

* chronic survival and growth test with the crustacean Americamysis bahia; and

* chronic survival and growth test with larval Menidia beryllina.

These toxicity tests were performed on water the sample collected on November 14, 2008. This
report describes the performance and results of these tests.

2. COLLECTION AND DELIVERY OF THE EFFLUENT SAMPLE

On November 14, an effluent sample was collected from the Bay Area Regional Desalination
plant. The sample was transported, on ice and under chain-of-custody, to the PER laboratory
facility in Fairfield. Upon receipt at the testing laboratory, aliquots of sample were collected for
analysis of initial water quality characteristics (Table 1). The remainder of the water sample was
stored at 0-6°C except when being used to prepare test solutions. The chain-of -custody record for
the collection and delivery of this sample is provided in Appendix A.

Table 1. Initial water quality characteristics of the Bay Area Regional Desalination Project effluent.

Date Date . Total
Sample Sample Sample ID "[g;:(r:n)p pH (n[l).icl)_,) Salinity Co&dsl;f:i:;lty Ammonia
8 (mg/L N)

Collected | Received

11/14/08 | 11/14/08 | MWHA-Dry | 11.7% | 7.55 73 177 29350 <1.0

* Sample was delivered on the day of collection, and was transported at <6.0°C.

3. CHRONIC TOXICITY TEST PROCEDURES

The Bay Area Desalination Project effluent sample was tested for toxicity using the following
US EPA short-term chronic toxicity tests:

* chronic (96-hr) growth test with the diatom Thalassiosira pseudonana;

* chronic survival and growth test with the crustacean Americamysis bahia; and

* chronic survival and growth test with larval Menidia beryllina.

The methods used in conducting these toxicity tests followed the guidelines established by the
following manuals:

Page 1
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* "Standard Guide for Conducting Static 96-h Toxicity Tests with Microalgae" (ASTM E
1218-97a); and

* "Short-Term Methods for Estimating the Chronic Toxicity of Effluents and Receiving
Waters to Marine and Estuarine Organisms, Third Edition" (EPA-821-R-02-014).

3.1 Algal Growth Toxicity Testing with Thalassiosira pseudonana

The short-term chronic diatom toxicity test consists of exposing Thalassiosira pseudonana to the
effluent for ~96-hrs, after which the effects on cell growth are evaluated. The specific procedures
used in these tests are described below.

The Lab Control water for this test consisted of reverse osmosis, de-ionized (RO/DI) water
adjusted up to the test salinity of 25 ppt using an artificial sea salt (Crystal Seas®-bioassay
grade). For use in this test, an aliquot of the effluent was simmlarly adjusted to 25 ppt using the
same sea salt. The Lab Control water and ambient waters were filtered (0.45 p#gm) and then
spiked with nutrients, as per ASTM guidelines. The salinity-adjusted Lab Control water and
effluent were used to prepare test solutions at test treatment concentrations of 2.5%, 5%, 10%,
25%, 50% and 100% effluent. Water quality characteristics were measured on these test
solutions prior to use in this test.

There were 4 replicates at each test treatment, each replicate consisting of a 250-mlL. glass
Erlenmeyer flask containing 100 mL of test solution; an additional replicate was established at
each test treatment for the measurement of test solution water quality characteristics during the
test and at test termination. Each treatment was inoculated to an initial diatom cell density of
20,000 cells/'mL from a from a laboratory culture of Thalassiosira that 1s maintained in log
growth phase. These flasks were loosely capped and randomly positioned within a temperature-
controlled room at 20°C, under continuous illumination from cool-white fluorescent bulbs.

Each day, the temperature and pH were determined for the designated “water quality” replicate
at each treatment; each replicate flask was gently shaken in the morning and randomly re-
positioned within the temperature-controlled room.

After 96 (+2) hrs exposure, the cell density in each replicate flask was determined by
microscopic analysis. The resulting cell density data were analyzed to determine any growth
impairment, or toxicity, caused by the ambient water; all statistical analyses were performed
using CETIS® statistical software (Tidepool Scientific, McKinleyville, CA).

3.1.1 Reference Toxicant Testing of the Thalassiosira pseudonana

In order to assess the sensitivity of the Thalassiosira to toxic stress, a reference toxicant test was
performed. The reference toxicant test was performed similarly to the effluent test except that
test solutions consisted of Lab Control water spiked with KCl at concentrations of 0.625, 1.25,
2.5, 5, and 10 gm/L. The resulting test response data were statistically analyzed to determine key
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dose-response point estimates (e.g., [(C50); all statistical analyses were performed using the
CETIS® software. These response endpoints were then compared to the typical response range
established by the mean + 2 SD of the point estimates generated by the most recent previous
reference toxicant tests performed by this lab.

3.2 Survival and Growth Toxicity Testing with Americamysis bahia

The short-term chronic Americamysis bahia test consists of exposing the organisms to a series of
effluent dilutions for 7 days, after which effects on survival and growth are evaluated. The
specific procedures used in this test are described below.

The Americamysis bahia used in this test were obtained from Aquatic BioSystems (Ft. Collins,
CO); upon receipt at the lab, the mysids were transferred into aerated tanks containing saltwater
at 25 ppt, and were fed brine shrimp nauplii during the pre-test holding period.

The Lab Control/dilution water for this test was prepared by salting up reverse-osmosis, de-
ionized water to a salinity of 25 ppt using a commercial artificial sea salt (Crystal Sea Salt®-
bioassay grade). Each day, an aliquot of the final effluent sample was similarly adjusted to a
salinity of 25 ppt using the same artificial sea salt. The salinity-adjusted Lab Control/dilution
water and effluent sample were used to prepare daily test solutions at concentrations of 2.5%,
5%, 10%, 25%, 50% and 100% effluent. “New” water quality characteristics (pH, D.O., and
salinity) were measured on these test solutions prior to use in the test.

There were 8 replicates at each test treatment, each replicate consisting of 200 mL of test
solution in a 400-mL glass beaker. The test was initiated by randomly allocating five 7-day old
mysids into each replicate beaker. The beakers were randomly positioned in a temperature-
controlled room at 26°C (with temperature being monitored daily) under a 16L:8D photoperiod.
The mysids were fed freshly-hatched brine shrimp nauplii twice daily.

Each day of the test, fresh test solutions were prepared and characterized as before. The test
replicate beakers were examined, with any dead animals, uneaten food, wastes, and other detritus
being removed. The number of live mysids in each replicate was determined and ~80% of the
test media in each beaker was carefully poured out and replaced with fresh test solution. “Old”
water quality characteristics (pH, D.O., and salinity) were measured on the old test water that
had been discarded from one randomly-selected replicate at each treatment.

After 7 days exposure, the test was terminated and the number of live mysids in each replicate
beaker was recorded. The mysids from each replicate were then carefully euthanized in
methanol, rinsed in de-ionized water, and transferred to a pre-dried and pre-tared weighing pan.
The mysids were then dried at 100°C for =24 hrs and re-weighed to determine the total weight of
mysids in each replicate; the total weight was divided by the initial number of mysids per
replicate (n=>5) to determine the “biomass value”. The resulting survival and growth (biomass
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value) data were analyzed to evaluate any impairment(s) caused by the effluent; all statistical
analyses were performed using CETIS® statistical software.

3.2.1 Reference Toxicant Testing of the Americamysis bahia

In order to assess the sensitivity of the mysid test organisms to toxic stress, a reference toxicant
test was performed. The reference toxicant test was performed similarly to the effluent test
except that test solutions consisted of Lab Control media spiked with chromium (as K,Cr,O;) at
concentrations of 0.88, 1.75, 3.5, 7, and 14 mg/L.. The resulting test response data were analyzed
to determine key dose-response point estimates (e.g., EC50); all statistical analyses were made
using the CETIS® software. These response endpoints were then compared to the typical
response range established by the mean + 3 SD of the point estimates generated by the 20 most
recent previous reference toxicant tests performed by this lab.

3.3 Survival and Growth Toxicity Testing with Menidia beryllina

The short-term chronic Menidia beryllina test consists of exposing larval fish to a series of
effluent dilutions for 7 days, after which effects on survival and growth are evaluated. The
specific procedures used in this test are described below.

The larval fish used in this bioassay were obtained from a commercial supplier (Aquatic
Biosystems, Fort Collins, CO). These fish were maintained at 25°C in aerated aquaria containing
Lab Control water (described below) prior to their use in this test. During this pre-test period, the
fish were fed brine shrimp nauplii ad libitum.

The Lab Control/dilution water for this bioassay was prepared by salting up reverse-osmosis, de-
ionized water to a salinity of 25 ppt using a commercial artificial sea salt (Crystal Sea® -bioassay
grade). Each day, an aliquot of the final effluent sample was similarly adjusted to a salinity of 25
ppt using the same artificial sea salt. The salinity-adjusted Lab Control/dilution water and
effluent sample were used to prepare daily test solutions at concentrations of 2.5%, 5%, 10%,
25%, 50% and 100% effluent. “New” water quality characteristics (pH, D.O., and salinity) were
measured on these test solutions prior to use in the test.

There were 4 replicates for the Lab Control and each effluent treatment, each replicate consisting
of 400 mL of test media in a 600-mL glass beaker. This test was initiated by randomly allocating
10 mine-day old Menidia beryllina into each replicate. These replicate beakers were placed in a
temperature-controlled room at 25°C, under cool-white fluorescent lighting on a 16L.:8D
photoperiod. The test fish were fed brine shrimp nauplii twice daily.

Each day of the test, fresh test solutions were prepared and characterized as before. The replicate
beakers containing the larval fish were examined, with any dead animals, uneaten food, wastes,
and other detritus being removed. The number of live fish in each replicate was determined and
then approximately 80% of the test media in each beaker was carefully poured out and replaced
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with fresh media. “Old” water quality characteristics (pH, D.O., and conductivity) were
measured on the old test water collected from one randomly selected replicate at each treatment.

After 7 days exposure, the number of live fish in each replicate beaker was recorded. Then, the
fish from each replicate were carefully euthanized in methanol, rinsed in de-ionized water, and
transferred to a pre-dried and pre-tared weighing pan. These were then dried at 100°C for 24 hrs
and re-weighed to determine the total weight of fish in each replicate. The total weight was then
divided by the initial number of fish per replicate (n=10) to determine the “biomass value”. The
resulting survival and “biomass value” data were analyzed to determine key dose-response point
estimates (e.g., EC50); all statistical analyses were performed using the CETIS® statistical
software.

3.3.1 Reference Toxicant Testing of the Menidia beryllina

In order to assess the sensitivity of the fish test organisms to toxic stress, a reference toxicant test
was performed concurrently with the effluent test. This reference toxicant test was performed
similarly to the effluent toxicity test, except that test solutions consisted of Lab Control (25 ppt
water) spiked with KCl at concentrations of 0.5, 1.0, 1.25, 1.5, and 2 gm/L. After 7 days
exposure, the survival and weight data were evaluated as in the effluent test. The resulting test
response data were analyzed to determine key dose-response point estimates (e.g., EC50); all
statistical analyses were made using the CETIS® software. These response endpoints were then
compared to the typical response range established by the mean + 2 SD of the point estimates
generated by the 20 most recent previous reference toxicant tests performed by this lab.
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4. RESULTS
4.1 Effects of the Desalination Effluent on Thalassiosira pseudonana
The results of this test are summarized below in Table 2. There were no significant reductions in
algal growth in the Desalination effluent; the growth NOEC was 100% effluent. The IC25 and
[C50 were both =100% effluent, resulting in <1.0 survival TU¢ (where survival TUc = 100/IC25
or 100/ICs0) for both test endpoints..

The test data and the summary of statistical analyses for these tests are presented in Appendix B.

Table 2. Effect of the Desalination effluent on Thalassiosira pseudonana.
Effluent Treatment Mean Diatom Cell Density (cells/mL x 10°)
Lab Water Control 1.91

2.5% 2.28

5% 2.27

10% 2.51

25% 2.63

50% 3.02

100% 3.18

Summary of Key Statistics

Growth NOEC = 100% effluent

TUc (TUc = 100/NOEC) = 1.0
Growth [C25= =>100% effluent

TUc¢ (TUc = 100/IC25) = <1.0
Growth [Cs0= =>100% effluent

TUc¢ (TUc = 100/ICs0) = <1.0
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4.1.1 Reference Toxicant Toxicity to Thalassiosira pseudonana
The results of this test are presented in Table 3. There was a mean of 833,000 cells/mlL at the
Lab Control treatment. The growth ICs0 was 1.72 gm/L KClL.

The ICs0 of 1.72 gm/L. KCl is just outside of the lower threshold of 1.80 gm/L. KCl] of the
“typical response” range established by the mean + 2 SD from the 20 most recent previously
performed reference toxicant tests; this indicates that these test organisms may have been slightly
more sensitive to toxicant stress than is typical. The U.S. EPA guidelines state that at the p<0.05
level, it is to be expected that 1 out of 20 reference toxicant tests will fall outside of the “typical
response” range due to statistical probability, so our observation of this “outlier” is not
unexpected nor cause for undue concern. Moreover, as there was no impairment of algal growth
in the effluent, the observation of algal cells that may be more sensitive than is typical does not
affect the interpretation of the effluent test results.

The test data and the summary of statistical analyses for these tests are presented in Appendix C.

Table 3. Reference toxicant testing: effects of KCl on Thalassiosira pseudonana.

KCl Treatment (gm/L) Mean Diatom Cell Density (cells/mL x 10°)
Lab Water Control 0.83
0.625 0.66
1.25 0.51%
2.5 0.26%
5 0.00*
10 0.00*
Summary of Key Statistic
ICs0 = 1.72 gm/L. KCl

* Significantly less than the Lab Control treatment response at p<0.05.
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4.2 Effects of the Desalination Effluent on Americamysis bahia

The results of this test are presented in Table 4. There was a mean of 97.5% survival at the Lab
Control treatment. There were no significant reductions in survival in the Desalination effluent;
the survival NOEC was 100% effluent. Due to the absence of significant mortalities, the EC25
and EC50 could not be calculated, but can both be assumed >100% effluent, resulting in <1.0

survival TUc (where TUc = 100/EC25 or 100/ECs0) for both test endpoints.

The mean “biomass value” was 0.31 mg at the Lab Control treatment. There were ne significant
reductions in growth in the Desalination effluent; the growth NOEC was 100% effluent. The
[C25 and ICs0 were both >100% effluent, resulting in <1.0 growth TUc (where TUc = 100/1C25

or 100/ICs0) for both test endpoints.

The test data and summary of statistical analyses for this test are attached as Appendix D.

Table 4. Effects of the Desalination effluent on Americamysis bahia.

Mean “Biomass

Effluent Treatment Mean % Survival .,
Value” (mg)

Lab Control 97.5 0.31

2.5% 100 0.35

5% 100 0.34

10% 97.5 0.35

25% 100 0.34

50% 97.5 0.34

100% 95 0.36

Summary of Key Statistics

NOEC =100% effluent =100% effluent

TUc¢ (TUc = 100/NOEC) = <1.0 <1.0
Survival EC25 or Growth [1C25 =100% effluent =100% effluent

TUc¢ (TUc = 100/EC25 or 100/IC25) = <1.0 <1.0
Survival ECs50 or Growth [1C50 =100% effluent =100% effluent

TUc¢ (TUc = 100/ECs0 or 100/IC50) = <1.0 <1.0
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4.2.1 Reference Toxicant Toxicity to Americamysis bahia

The results of this test are presented in Table 5. There was a mean of 92.5% survival and a mean
mysid biomass of 0.31 mg at the Lab Control treatment. The survival ECs0 was 6.1 mg/L, and
the growth IC50 was 4.6 mg/L.

The results of the concurrent reference toxicant test were consistent with the reference toxicant

test database, indicating that these test organisms were responding to toxic stress in a typical
fashion.

The test data and the summary of statistical analyses for this test are attached as Appendix E.

Table 5. Reference toxicant testing: effects of chromium on Americamysis bahia.

Chromium Treatment (mg/L) Mean % Survival Mean Biomass Value (mg)

Lab Control 92.5 0.31
0.88 92.5 0.31
1.75 95 0.25%
3.5 91.4 0.21*
7 26.7* 0.04

14 0* 0

Summary of Key Statistics
Survival EC50 or Growth ICs50 = 6.1 mg/LL Cr 4.6 mg/L. Cr

* Significantly less than the Lab Control treatment response at p<0.05.
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4.3 Effects of the Desalination Effluent on Menidia beryllina

The results of this test are presented in Table 6. There was a mean of 97.5% survival at the Lab
Control treatment. There were no significant reductions in survival in the Desalination effluent;
the survival NOEC was 100% effluent. Due to the absence of significant mortalities, the EC25
and EC50 could not be calculated, but can both be assumed >100% effluent, resulting in <1.0
survival TUc (where TUc = 100/EC25 or 100/ECs0) for both test endpoints.

The mean fish biomass value was 1.29 mg at the Lab Control treatment. There were no

significant reductions in growth in the Bay Area Regional Desalination effluent; the growth
NOEC was 100% effluent. The IC25 and [C50 were both =100% effluent, resulting in <1.0
growth TUc (where TUc = 100/IC25 or 100/ICs0) for both test endpoints.

The test data and the summary of statistical analyses for this test are attached as Appendix F.

Table 6. Effects the Desalination effluent on Menidia beryliina.

Effluent Treatment Mean % Survival Mean Biomass Value
(mg)
Lab Control 97.5 1.29
2.5% 97.5 1.23
5% 95 1.24
10% 100 1.40
25% 100 1.23
50% 95 1.32
100% 100 1.44
Summary of Key Statistics
NOEC =>100% effluent =100% effluent
TUc¢ (TUc = 100/NOEC) = <1.0 <1.0
Survival EC25 or Growth IC25 =>100% effluent =100% effluent
TUc¢ (TUc = 100/EC25 or 100/IC25) = <1.0 <1.0
Survival ECs0 or Growth ICs0 =>100% effluent =100% effluent
TUc¢ (TUc = 100/ECs0 or 100/IC50) = <1.0 <1.0
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4.3.1 Reference Toxicant Toxicity to Menidia beryllina

The results of this test are summarized below in Table 7. There was a mean of 97.5% survival
and a mean fish biomass value of 1.35 mg at the Lab Control treatment; the survival ECs0 value
was 1.2 gm/LL KCl, and the growth IC50 was 1.2 gm/LL KCL

These reference toxicant test responses were consistent with previous performance of this test in
our lab, indicating that these organisms were responding to toxic stress in a typical fashion.

The test data and summary of statistical analyses for this test are attached as Appendix G.

Table 7. Reference toxicant testing: effects of KCl on Menidia beryllina.

Kl Treatment (gm/L) Mean % Survival Mean Biomass Value (mg)

Lab Control 97.5 1.35
0.5 95 1.24

1 77.5% 1.10

1.25 40* 0.59

1.5 7.5% 0.06

2 0* 0.0

Summary of Key Statistics
Survival EC50 or Growth ICs50 = 1.2 gm/LL KCI 1.2 gm/LL KCI

* Significantly less than the Lab Control treatment response (p < 0.05).
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5. SUMMARY AND CONCLUSIONS

Chronic Effects of the Desalination Effluent on Thalassiosira pseudonana
There were no significant reductions in algal growth in the effluent.

Chronic Effects of the Desalination Effluent on Americamysis bahia
There were no significant reductions in invertebrate survival or growth in the effluent.

Chronic Effects of the Desalination Effluent on Menidia beryllina
There were no significant reductions in fish survival or growth in the effluent.

6. AQUATIC TOXICITY DATA QUALITY CONTROL

Test Conditions — Test conditions (pH, D.O., temperature, etc.) were within acceptable limits
for these tests. All such analyses were performed according to laboratory Standard Operating
Procedures.

Negative Control — The test organism responses at the Lab Control treatments were within
acceptable limits.

Positive Control — The results for the Americamysis bahia and Menidia beryllina reference
toxicant test were consistent with the reference toxicant test database, indicating that these test
organisms were responding to toxic stress in a typical fashion. The Thalassiosira pseudonana
cells were slightly more sensitive to toxic stress than is typical; however, as there was no
impairment of algal growth in the effluent, the observation of algal cells that may be more
sensitive than is typical does not affect the interpretation of the effluent test results.
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Appendix A

Chain-of-Custody Record for the
Collection and Delivery of the
Bay Area Regional Desalination Project Effluent Sample
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Appendix B

Test Data and Summary of Statistics for the Evaluation of
the Chronic Toxicity of the Bay Area Regional Desalination
Project Effluent to Thalassiosira pseudonana
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CET!S Analytical Report

Report Date: 30 Nov-08 1223 (p1of 1)

Test Code: 12-0863-7060/31045
Phytoplankton Growth Inhibition Test Pacific EcoRisk
Analysis No: 06-5571-5402 Endpoint: Cell Denslty CETIS Version: CETISv1.6.5
Analyzed: A0 Nov-08B 12:23 Analysis: Linear Interpolation (ICPIN} Official Results: Yes
Linear Interpelation Options
X Transform ¥ Transform Seed Resamples Exp 95% CL  Method
Linear Linaar 5324240 280 Yes Two-Point Interpolation
Point Estimates
Leval Conc-% 95% LCL 95% UCL TU 95% LUL 95% UCL
IC2.5 >100 N/A N/A <1 N/A N/A
IG5 =100 NiA NfA <1 NiA NiA
1C1Q >100 N/A N/A, <1 NIA NiA
IC15 =100 M/A, N/A <] NIA NIA
1C20 >100 N/A NiA <1 NIA MIA
IC25 >100 N/A N/A <1 N/A NVA
Ic40 >100 N/A, N/A <1 N/A NiA
IC50 >100 N/A N/A <1 N/A NiA
Cell Dansity Summary Calculated Variate
Conc-% Control Type Count Mean Min Max StdErr  StdDev CV% Diff%

4] Controt
2.5
5

25
50
100

4 1.91E+6 1.82E+6
4 2.2BE+6 2.09E+6
4 2.27E+6 2.1BE+8
10 4 251E+6 2.32E+6
4 2.63E+6 2.48E+6
4 3.02E+6 2.BBE+6
4 3.1BE+E  3.04E+6

2,04E+6 1.65E+4 9.28E+4 4.88% 0.0%

243E+6 3.08E+4 1.68E+5 TF.41% -19.6%
2.35E+6  1.32E+4 T7.23E+4 3.15% -16.9%
2.60E+6 237E+4 1.30E+5 5.18% -31.5%
2.76E+6 235E+4 1.20E+5 45% -35.1%
3.09E+6 1.95E+4 1.07E+5 3.54% -58.3%
J.34E+6 2.28E+4 1.25BE+5 3.83% -66.8%

Cell Density Detail

Canc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4
1] Control 1.BBE+6 2.04E+6 1.87E+6 1.83E+6
2.5 2.1BE+6 241E+6 2.09E+8 2.43E+8
I 235E+6 218E+6 2. 24dF+6 2 28E+6
10 2.60E+6 259E+6 251E+6 2.32E+B
25 2.46E+6 2.69E+6 2Z.76E+6 2.61E+B
50 2.B6E+6 A09E+6 3.0BE+6 3.03E+B
100 319E+6 3J.04E+6 3I.14E+6  3.34E+B
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Environmental Consuliing and Testing

Pacific EcoRisk

Thalassiosira pseudonana Cell Density Enumeration Data

20,000 cells/ml,

Client; Applied Marine Sciences Initial Count:
Test Material: Aok INMWHA —Dyyy  Enumerating Scientist: _ gan
Test Start Date:  0firfo¥  Stan Time: 1f:2.0 Project #: 31045
Test Bnd Date:  §4/]9/25% End Time: _y sy Test ID #: 14150
Trea%ment Rep A Rep B RepC Rep D Mean
Lab Water Control \%% 2‘0{_] 1.§87 \_%3 {90
25 Z 18 2..4) 2.99 2.43 2.2%
3 2325 218 2.4 2..29 2.2,
10 2.0606 9.59 2.5 222 250
r
25 540M | 2«9 a1 2.0 2.3
50 2.%0 3.09 30% 3.03% 3.02
100 Z.[9 3 ol 3 )\ 3.3y 3.8
This datasheet has been Control Mean Density (cells/mL x 10%) Diate: Time: Signoff:
reviewed for completeness and
consisiency with Test . / q 0
Acceptability Cricria and/ar -1
nltﬁ;r issues of concern. ) 1-11-04 1§00 242




Pacific EcoRisk Environmental Consulting & Testing

Thalassiosira pseudonana Toxicity Test Water Quality Data

Client: Applied Murine Sciences Test 1D #: % A 21095 Test Date: ”[ fﬁ !Og
Test Material: Mﬂﬂﬁ' br:j Project #: 3-1-945‘ “’""’..Eunirumlluenl Algal Medium
Treaument Temp (C) D.O.(mgfl} | Salinity (ppt) Sign-OfF
Lab Water Control &) o 7 ?69 7. 3 a 5 ' G FeRtEelom- v 31— |
25 o 3.4 (B a5 .\ 1“““’ MEL
: 0.0 g.15 | 1.1 25,\ [ ey
10 9.0 $.04 1.6 253 '“"""E'r"ff g
25 zﬂo 6.0\ _Ité 35.3 I sculabion 514 'U'I-\jﬂ.-
50 2.0 1.43 1.1 25.3
100 0.0 1.83% il 45,9
Meter 10; Yo PHOD Do | EcOM
Lab Water Control Zo.ﬁ i; Dz :IILM: “I [EI’ BS
23 0.0 240 |08 il
5 leo ?.‘H i o= 0 ) it SL
10 10.0 3.94
25 70.0 2,40
0 70.9 EN qq
100 20.0 - §.02
Meter 1D ‘{U pk ll
Lab Water Control 70.3 2.2%€ e L:flz_: ) _!‘_l! Itlog
25 203 2.39 | b o
5 20.3 §.2% ' | e |
i0 24.3 .4y
25 20.3 &.Hz- . e
50 20.3 ¥ 3z o |-
190 20.3 g2
Meter 1D: Yo PH“ i
Lab Water Control 2 L l q- l ? , ._ = o It hﬁ- "03
2s 1L P - N s
: AN ERT ““'?'!'__m':
10 14} a.706 N
25 rod q.47
= T q4.3 8
100 0.1 q.30
Meater TD): iﬂ l"h'z -
Lab Water Contral ub 1.0% 4.4 25.2 P l"[q Jﬂ? Skl
35 440 ‘1.1 10, 1 15.2 e ‘hﬂ.ﬁ‘m
5 u.e a.13 10,2 d5:3 e & cpn
10 2,0 a4 ws | 253 ™M 400
25 24,0 4.29 Qe p i AN bl 1
50 .0 q.33 9.9 25.3
100 4,0 8.36 18] 154
Meter ID: 40 go it poIo ELC\
Inilial Test Condilions Light Inteasily (lux)
pETs




Pacific EcoRisk Environmental Consulting and Testing

Appendix C

Test Data and Summary of Statistics
for the Reference Toxicant Evaluation of the
Thalassiosira pseudonana



CETIS Summary Report Report Date: 25 Nov-QB 15:32 (p 1 of 1)
Test Coda: 08-8156-3646/31048
Fhytoplankton Growth Inhibition Test Paclfic EcoRisk
Test Run No: 02-B530-03%94 Tast Typa: Cell Growth Analyst:  Rivian Villanueva
Start Data: 15 Nov-08 15.00 Protocol: ASTME 1218-97a (Algae) Diluent: Laberaiory Walar
Ending Date: 19 Nov-08 16:00 Species:  Thalassiosira psevdonana Brine: Crystal Sea
Duration: 4d 1h Source:  [n-House Cullure Aga: 5
Sample Na:  15-77576135 Code: KCI Client: Reference Toxicanl
Sample Date: 15 Nov-DB 15:00 Material:  Potassium chloride Project: 14151
Recelve Date: 15 Nov-08 15:00 Source:  Reference Toxicanl
Sample Ags: N/A {20 °C) Station:  In House
Comparison Summary
Analysis No Endpoint NOEL LOEL TOEL PMSD Tu Meathod
14-8507-6425 Call Density 0.625 1.25 0.884 31.5% Dunnett's Mulliple Comparison Test
Point Estimata Summary
Analysis No  Endpoint Level Concg 95%LCL 95%UCL TU Method
00-3622.5047 Cell Density IC2.5 0.0754 0.0186 1.03 Linear Inlerpolailan {(ICPIN)
IC5 0.151 0.0372 1.05
IC10 0.302 0.0744 1.22
IC15 0.452 0112 1.81
1C20 0.603 0.148 1.9
1C25 0.773 0.174 1.98
IC40 1.3 0.277 2.2
IC50 1.72 D.661 2.38
Cell Daneity Summary
Conc-g/L Control Type  Count Mean 95% LCL  95% UCL Min Max StdErr  StdDev  CV% Diff%
D Control 4 B.33E+5  7.02E+5 B.73E+6 T7.10E+5 OO30E+5 200E+4 1.10E+5 13.2%  00% |
0.625 4 6.60E+5 582E+5 T7.3BE+5 3.90E+5 J.O0E+5 3.B2E+4 2.09E+5 31.7% 20.7%
1.25 4 5.10E+5 4.29E+5 591F+5 J40E+5 A.20E+5 3.94E+4 2,16E+5 42.3% 38.7%
2.5 4 2.60E+5 240E+5 2.80E+5 200E+5 J20E+5 1.00E+4 S54BE+4  211% 66.8%
5 4 0.00E+0 {.00E+Q0 (0.00E+0 0.00E+0 0.00E+0 0.00E+0 0.DDE+0 100.0%
10 4 0.00E+0 D.00E+0 Q00E+0 0.00E+0 0.00E+0 Q.00E+0 0.00E+0 100.0%
Call Density Detail
Conc-g/L Control Type Rep 1 Rep 2 Rep 3 Repd
0 Coniral 7.70E+5 T.1DE+5 9.30E+5 D.20E+5
0.625 9.00E+5 6G.90E+5 6.BDE+5 3.90E+5
1.25 3.90E+5 3J.40E+5 B.20E+5 4.90E+5
2.5 230E45 290E+5 2.00E+5 3.20E+5
5 D.00E+Q 0.00E+0 0.00E+0 0.00E+0
10 0.00E+0 0.00E+0 Q.00E+0 0.00E+D
3
000-034-164-1 CETIS™ v1.6.5A Analyst: AY  oay ~
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Pacific EcoRisk Environmenial Consulting and Tesling

Thalassiosira pseudonana Reference Toxicant Test Cell Density Data

Client: Reference Taxicant Initial Count: 20,000 cells/mL

Test Malerial: Potassium chloride Enumerating Scientisi: G,

Test Stan Date: [l Start Time: __{5%=n Project #: 14151
Test End Date: | End Time: | Lecre Test 1D #: 31048
Treatment Rep A Rep B Rep C RepD Mean
Lab Waler CDleﬂl O -?'-I o 7 ’ o ﬁg 0 . cj 3 0 83
062581'LKC1 p‘.qn O.C'?ﬁ ch(ﬂ 0:3“ O,Qc’
125 g/L KCI ©.39 0.3y 0.%2 0 .44g .St
25 g/LKCl 0.23 0.7.9 9.20 0-32 0.20
5 g/LKC) .0 O.©O .0 Q.0 .0
10 g/IL KClI o.-0 o0 p.o 0.0 o. 0
This datasheet has been Control Mean Density (cells/mL x 10°) Date: Time: Signoff:
reviewed for completeness and
consistency with Test
Acceptability Criteria andfor
other issues of concern. & . 8’3 W-1\4q -0% V750 )'\?5




Pacific EcoRisk Environmenlal Consulting & Tesling

Thalassiosira pseudonana Reference Toxicant Test Water Quality Data

Client: Reference Toxicant Test ID #: 31048 Test Date: 3! )! g:@ o
Test Material: Potassium chloride Praject #: 14151 Control/Diluent: __Algal Medium
R?::P;::;?Eiia?éags‘ Temp (°C} pH D.O.(mgL} | Salinity (pp0) Sipn-OfT
Lab Water Control 2.0 7 ¥ 7% 6.7 Tc.bl _S”!:Im"_ Pmp 'JL ...............
0.625 Zeo @16 7.4 28.7 MW“ s Kt
125 .0 520 | G4 | 764 | T
25 .o $. 2w 7.0 rA® nnocastian T, -16'00
: Z0.0 3 A 71 %) Innoculafion Signadl Jl
10 0.0 .20 7. .3 L !
Meter [D: Yo PRIT otz el
Lab Water Conlrol A0 S-D’J’ = = < . i I “I‘J.'Qg_'
0.625 200 .04 Yy PQT'W I 73D
125 20'0 3-03 :" a2 4 W0 Signoll _S:L-
25 200 3.0% e "
5 2,0 g.01
10 00 5,0\ =
Meter [D: ‘fa ﬂﬂ“ ol -
Lab Water Coniral 20.3 +.93 7 = “l 1+o §
0.625 _20.3 3.9¢ (SIS 1™ sne
125 20.% 3.95 - q i o
25 10-3 +9Y
5 20.3 F.90 |
10 20.3 31.8¢ [
Meter ID: Yo pHUu 2 g4 ;
Lab Water Control (4 x-2¢ : hb“r ] ”{I d'f“g ..............
0625 110 £-19 | ! il
. ZI. ! &[? i s : - (W) Sipnnff) -ﬂfz—a
25 +a Y- l'L gl 19 il |
5 (49 §.0¢ l?é_
10 24| gal |
Meter ID: L{ 0 Yhi2 £ |
Lab Water Control | 34,0 g.24 A ez PUulapg
0625 .0 G5 2.9 26,4 [emmsim ey (g
125 2.0 3 2.4 T it
2.5 240 $,10 2.6 234 |7 gap
5 21.9 .0V 24 0.4 st 51
10 u.0 1.99 0.5 249
Meter ID); 40 {ind3 o0 ELDY
Initial Test Conditions | ° ; _ : \ _ Light Intensily (lux) ||
' ‘ LA,




Pacific EcoRisk Environmental Consulting and Testing

Appendix D

Test Data and Summary of Statistics for the Evaluation of
the Chronic Toxicity of the Bay Area Regional Desalination
Project Effluent to Americamysis bahia



CETIS Summary Report Report Date: 30 Nov-Q812:38 (p 1 of 2)
Test Code: 00-2118-6318/31047
Chranic Mysid Survival, Growth and Fecundity Test Pacific EcoRisk
Test Run No:  11-3743-3629 Tast Typs: Growlh-Survival-Fec (7d) Analyst:  Jason Walker
Start Date: 15 Nov-08 15:50 Protocal: EPAM21/R/G2/014 (2002} Diluent:  Laboratory Water
Ending Date: 22 Nov-08 08:0Q Species: Americamysis bahia Brine: Crystal Sea
Duraflon: 6d 18h Source:  Aguatic Biosyslems, CO Age: 7
Sample No:  11-27896109 Code: EFF Cliant: AMS
Sampla Date: 14 Nov-08 14:42 Material:  Effluent Project: 14150
Racelva Date: 14 Nov-DB 15:39 Source:  Applied Marine Sciences
Sample Age: 25n (11.7°C) Station:  MWHA
Comparison Summary
Analysis No  Endpolnt NOEL  LOEL TOEL PMSD TU Mathad
18-5196-7028 7d Survival Rate 100 =100 NiA 8.64% 1 Steal Many-Cne Rank Test
04-7215-3166 Mean Dry Biomass-mg 100 »100 NiA 14.9% 1 Equal Variance t Two-Sample Test
Point Estimate Summary
Analysis No Endpoint Level Conc-% 95% LCL 95%UCL TU Method
00-8868-1767 Mean Dry Biomass-mg IC2.5 >100 NiA N/A <1 Linear Interpolation {ICFIN)
ICh =100 N/A N/A <1
1C10 =100 N/A N/A <1
IC15 >100 N/A NIA <1
1C20 >100 N/A NIA <1
1C25 >100 N/A NIA <1
1C4D =100 NiA NiA <]
ICS0 >100 N/A N/A <1
Td Survival Rate Summary
Conc-% Control Type  Caunt Mean 95% LCL  95% UCL Min Max Std Err StdDev  CV% DiffY%
i Control a8 0975 0949 1 J.8 1 0.0129 0.0707 7.25% 0.0%
2.5 8 1 1 1 1 1 0 0 0.0% -2.56%
5 8 1 1 1 1 1 0 a 0.0% -2.56%
10 8 0.975 0.949 1 0.8 1 0.0129 0.0707 7.25% 0.0%
25 8 1 1 1 1 1 0 V] 0.0% -2.56%
50 8 0975 0.949 1 0.8 1 0.0129 0.0707 7.25% 0.0%
100 8 0.95 0.915 0.985 0.8 1 0.0169 0.0926 9.75% 2.56%
Mean Dry Blomass-mg Summary
Canc-% Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% Diff%%
0 Control 8 0.309 0.296 0.321 0.25 0.352 0.00592 0.0324 10.5% 0.0%
2.5 : 0.347 0.331 0.363 0.294 ¢.408 0.00759 0.0416 12.0% -12.5%
5 8 0.34 0.326 0.354 0.274 0.388 0.00698  0.0382 11.2% -10.2%
10 a 0.346 0.334 0.359 0.3 0.408 0.003585 0.0326 8.4% -12.3%
25 a8 0.34 0325 0.355 0.266 0.398 0.0072 0.0354 11.6% -10.1%
50 8 0.338 0.32 0.357 0.242 0.392 0.00909  0.0438 14.7% -9.54%
100 a (.355 0.33 0.38 0.222 0.438 Q.0121 0.0663 1B.7% -15.1%
(000-034-164-1 CETIS™ v1.6.5A Analysl: lﬂﬁ QA: L g




CETIS Summary Report Report Date: 30 Nov-08 1238 (p2cf 2)
Test Code: 00-2118-6318/31047

Chronic Mysid Survival, Growth and Fecundity Test Pacific EcoRisk
7d Survival Rate Detail

Conc-% Control Type  Rep i Rep 2 Rep 3 Rep 4 Rep 5 Fep B Rep 7 Rep B

0 Control 1 1 1 1 0.8 1 1 1

2.5 1 1 it 1 1 1 1 1

g 1 1 1 1 1 1 1 1

10 0.8 1 1 1 1 1 1 1

25 1 1 1 1 1 i 1 1

50 0.8 1 1 1 1 1 1 1

100 0.8 1 1 0.4 1 1 1 1

Mean Dry Biomass-myg Detail

Conc-% Control Type  Rep 1 Rep 2 Rep 3 Rep 4 Rep & Rep 6 Rep 7 Rep 8

0 Control 0.3 0.302 0.288 0.352 0.28 0.324 0.344 0 308

2.5 0.308 0.21 0.368 0.384 0.344 0.35 D.408 0.284

5 .33 0.38 0.388 0.34 0.37 0.312 0.326 0.274

10 0.342 0.408 0.314 0.348 0.34 0.36 0.2 0.36

25 0.266 0.33 0.376 0.3z 0.344 0.332 0.3562 0.398

50 0.242 0.382 0.258 0.3566 0,318 0,354 0.354 0.392

100 0.222 0.374 0.34 0.438 0.382 0.231 0.404 0.36

000-034-164-1 CETIS™ v1.6.54 Analyst__ Y\~ QA:\/'-)




CETIS Analytical Report

Raport Data: 30 Mow=08 12:38 (p 2 of 3}
Test Code: 00-2118-6318/31047

Chreonic Mysid Survival, Growth and Fecundity Test Pacific EcoRisk
Analysis No: 18-519B-7028 Endpoint: 7d Survivel Rate CETIS Version: CETISv1.65
Analyzed: 30 Mov-08 12:37 Analysis: Nonparametric-Control vs Treatments Official Results: Yas
Data Transform Zata Alt Hyp  Monte Carlo NOEL LOEL TOEL TU PMSD
Angular (Corrected) C>T Not Run 100 >100 NfA 1 8.64%
Steel Many-One Rank Test
Control vs Caonc-% Test Stat  Critical Ties P-Value Decision(5%)
Control 2.5 72 48 1 0.9430 Non-Significant Effect
L] 72 46 1 0.9430 Non-Significant Effect
10 a8 46 2 Q.8570 MNan-Signifizant Effect
25 72 46 1 0.9430 Non-Significant Effact
50 &8 4a 2 0.8570 MNan-Significant Effact
100 &4 48 2 0.7130 MNon-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision{5%}
Between 0.02322722 0.003871203 5 0.809 0.5680 Nan-Significant Effect
Error 0.2345659 0.004737059 49
Total 0.25779308751226 0.00865826173685 55
ANOVA Assumptions
Attribute Test Test Stat  Critical P-Value Decision{1%)
Variances Mod Levene Equality of Variance 0.809 319 0.5680 Equal Variances
Distribution Shapiro-Wilk Normality 0.597 0.0000  Non-normal Distribution
7d Survival Rate Summary
Conc-% Control Type  Count Mean 95% LCL 95% UCL Min Max Std Err Std Dav  CV% D%
0 Control 3 0.4875 0.948 1 0.8 1 0,0131 0.0707 7.25% 0.0%
25 a 1 1 1 1 1 o o 0.0% -2.56%
5 8 1 1 1 1 1 0 0 0.0% -2.56%
10 3 0.975 0.943 1 0.8 1 0.0131 0.0707 7.25% 0.0%
25 -] 1 1 1 1 1 0 9] 0.0% -2.56%
50 a 0.975 0.948 1 n.a 1 0.0131 p.0707 7.25% 0.0%
100 A 0.85 0.915 0.985 0.8 1 0.0172 0.0928 9.75% 2.56%
Angular (Corrected) Transformed Summary
Cong-% Control Type  Count Mean 96% LCL 85% UCL Min Max StdErr  StdDev CV% Diff%
g Contral 8 1.32 1.28 1,35 1.11 135 0.0156 0.0842 6.4% 0.0%
25 8 1.33 1.35 1.35 1.35 1.35 v] o] 0.0% -2.26%
5 a 1.35 1.35 1.35 1.35 1.35 0 0 0.0% -2.26%
10 a 1.32 1.28 1.35 1.1 1.35 0.0156 0.0842 B.4% 0.0%
25 8 1.34 1.34 1.35 1.32 1.35 0.00178  D.0096 0.72% -2.0%
50 ] 1.32 1.28 1.35 1.1 1.35 0.0156 0.0842 6.4% 0.0%
100 | 1.29 1.24 1.33 1.1 1.35 0.0205 D.11 8.57% 2.26%
000-034-164-1 CETIS™ v1.6.5A Analyst_ 6 W/ QA ! A 1




CETIS Analytical Report Report Date: 30 Nov-08 12:38 {p 3 of 3)

Test Code: 00-2118-6318/31047
Chranic Mysid Survival, Growth and Fecundity Test Pacific EcoRisk
Analysis No:  18-5198-7028 Endpoint: 7d Survival Rate CETIS Version: CETISv1.6.5
Analyzed: 30 Mav-08 12:37 Analysis: Nonparametric-Control vs Trealmenis Official Results: Yes
Graphics
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CETIS Analytical Report

Report Date:

30 Nowv-0B 12:37 (p 1 of 3)

Test Coda: 00-2118-6318/31047
Chronic Mysid Survival, Growth and Fecundity Test Pacific EcoRisk
Analysis No: 04-7215-3166 Endpoint; Mean Dry Biomass-mg CETIS Yersion: CETISv1.6.5
Analyzed: 30 Nov-08 12:37 Analysis: Paramelic-Two Sample Official Results: Yes
Data Transfarm Zeta Alt Hyp Monte Carlo NOEL LOEL TOEL TU PMSD
Untransformed C>T Not Run 100 >100 NiA i 14.9%
Equal Variance t Two-Sample Tast
Control vs Conc-% Test Stat Critical MSD P-Value Decision{5%)
Caontrol 2.5 -2.07 1.76 0.0328 0.9710 Non-Significant Effect
5 -1.78 1.76 0.0312 0.5510 Nan-Significant Effect
10 -2.34 1.76 0.0286 0.5830 Non-Significant Effect
25 -1.74 1.76 0.0318 0.5480 Non-Significanl Effect
50 -1.42 1.76 0.037 0.8110 Non-Significant Effect
100 -1.78 1.76 0.0481 0.9510 Non-Significant Effect
ANDVA Table
Source Sum Squaras Mesan Squars DF F Stat P-Value Decision(5%)
Belween 0.01046493 0.001744155 6 0.B87 0.5120 Non-Slgnificant Effact
Errar 0.08632742 0.001965865 49
Tatal 0.10679234843701 0.0D0371002079918 55
ANOVA Assumplions
Attribute Test Test Stat Critical  P-Value Daecislon{1%)
Variances Bartlett Equality of Variance 571 16.6 0.4560 Equal Variances
Distribution Shapiro-Wilk Nermality 0.973 0.2280 Normal Distributlon
Mean Dry Biomass-mg Summary
Conc-% Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr  Std Dev CV% Dire%
0 Conlrol 8 0.309 0.296 0.221 0.25 0.352 Q.00602 0.0324 10.5% 0.0%
2.5 8 0.347 0.331 0.363 0.294 0.408 0.00772 Q.0416 12,0% -12.5%
5 B 0.34 0.325 0.355 Q.274 0.388 0.0071 0.0382 11.2% -10.2%
10 8 0.346 0.334 0.259 Q3 0.408 Q006805 0.0326 9.4% -12.3%
25 a 034 0.325 0.355 0.266 0.398 0.00732 0.0394 11.6% -101%
50 8 0.338 0.319 0.357 0.242 0.392 000925  0.0488 14.7% -9.64%
100 8 0.355 033 Q.38 0.222 0.438 0.0124 0.0665 18.7% -15.1%
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CETIS Analytical Report Raport Date: 30 Nov-08 12:38 {p 1 of 1)

Test Coda: 00-2118-6318/31047
Chronic Mysid Survival, Growth and Fecundity Test Pacific EcoRisk
Analysis No: 0D-9868-1767 Endpoint: Mean Dry Biomass-mg CETIS Version: CETISv1 8.5
Analyzed: 30 Nov-DB 1237 Analysis; Linear Interpolation (ICPIN) Official Results: Yes
Linear Interpalation Optians
X Transform Y Transform Seed Resamples Exp 95% CL Method
Linear Linear 2895625 280 Yes Two-Point Interpolation
Point Estimatas
Level Conc-% 95%LCL 95% UCL TU 95% LCL 85% UCL
IC25 >100 NfA NIA <1 N/A INFA,
IC5 >100 N/A N/A <1 N/A NiA
IC10 >100 NIA NiA <1 N/A N/A
IC15 >100 N/A NiA <1 N/A, NiA
1G20 >100 M/A NiA <1 N/A Nig
1C25 >100 NiA N/A <1 N/A N/A
IC40 >100 N/A N/A <1 MiA NiA
ICA0 >100 NiA N/A <1 NiA N/A
Mean Dry Biomass-mg Summary Calculated Variate
Conc-% Control Type Count Mean Min Max Std Err  Std Dev  CV% Diff%
0 Contrel B 0.308 0.25 0,352 0.00592 0.0324 10.5% 0.0%
25 8 0.347 0.284 0.4108 0.00759 0.D418 12.0% -12.5%
5 8 0.34 0.274 0.288 0.00898 0.0382 11.2% -10.2%
10 8 0.346 0.3 0.408 0.00595  0.0326 9.4% -12.3%
25 g 0.24 0.266 0.398 0.0072 0.0394 11.6% -10.1%
50 8 0.338 0.242 0.392 0.00909 0.0498 14.7% -9.64%
100 8 0.355 0.222 0.438 0.0121 0.0665 18.7% -15.1%

Mean Dry Biomass-mg Detail
Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

[+] Control 0.3 0.302 0.288 0,352 0.25 0.324 0,344 0,308
25 0.308 Q.31 0.368 0384 1.344 0.25 0.408 0.294
5 0.33 0.38 0.288 0.34 Q.37 0.312 0.326 0.274
10Q 0.242 0.408 0.314 0.348 0.34 0.36 03 0.36
25 0.266 0.33 0.376 0.32 0.344 0.332 0.353 0.398
50 0.242 0.382 0.298 0.366 0318 0.354 0.354 0.392
100 0.222 0.374 0.534 0.438 0.382 a.31 (.404 Q.36
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Pacific EcoRisk Environmental Consulting and Tesling
7 Day Chronic Americamysis bahia Toxicity Test Test Data
Client: Applicd Marine Sciences Organism Logt: . /2 85 age 7
Fest Miaterial: P i meA—-—ij Organism Suppliec ABg
TesL 1D #: 31047 Project #: 14150 {Control/Diluent: DI & Crystal Sea @ 235 ppt
Test Late: - IS-0% Coniral Water Baich: (‘:7‘? E?
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Pacific eoRisk Environmental Consulling and Testing
7 Day Chronic Americamysis bahia Toxicity Test Test Data
Clieni: ‘ Applied Marine Sciences Orgunism Log#: yase Apge: +
lest Material: W rthicant M WHA‘D‘ZT Organism Supplier ABS
Test [Ty 4: 31047 Praject #: 14150 Control/Dhluent: DI & Crystal Sea @ 25 ppt
Test Date: 11-15-0% Control Water Batch: bab
Treatment | Temp pH 12,601 (i Da'ls Szl {pgt) # Live Orpanisms SIGN-OFF
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Pacific EcoRisk Environmental Consulling & Tesling

Americamysis bahia Dry Weight and Biomass Value Data

Client: Applied Marine Sciences Test D # 31047 Project # 14150
Sample: MNWP{’?V\K Tare Weight Date: #/-170¥ Sign-off: M.
Test Date: Ly =) Sk OGV Final Weight Date: H’-}ﬂ oY Sign-off: _ N
Pan ID Coneentration (%) Initial l(—‘ring JWei ght Pa&{-; gg(ﬂg;ld ll)nr] ;; ;'J‘ ia’: r;)i M {’21({1 LBl(cr):]rgls)lsq
Replicate

1 Control A 23-¥¥ Y. 3% 5 0. %00

2 B 2.3 29,53 5 0.%0%
3 C 2.9C 2559 5 0.t9%

4 D 2687 .63 3 O.H5T
5 E 23506 Vs A 14 5 Hh.250
6 F 25 %2 7.4y 5 . %24
7 G 25.1b A6t 5 0.344
8 H -3 J7.56 5 0.%%

9 2.5 A 2 50 304 5 0.%0"0
10 B 24,5 R4 -0 5 .30
1l C 2.4y 30.32 5 0. Do
12 D Aof S48 5 o.nAY
13 E 25.27 R4.99 5 0, 44
14 K 285 7 0.4} 3 0. 250
15 G 2547 27.53 5 o.4od
16 H 240/ 9.4y 5 p.2a4
17 5 A 28,21 -9 5 0.%%0
18 B 2.4 b FUAYA 5 0. 5%0
19 c 24.47 28y 5 g. %%
20 D 22.24 2896 5 0.340
21 E 3/-F0 33.¢5 S 0. 370
22 F 2245 M 5 o BT
23 G 24 Ab. 47 5 RN
24 H 2452 24 (9 5 6;‘2?’? Y
25 10 A 27-90 9.4/ 5 L. B4
26 B 25.53 2257 5 p. dob
27 c 25.%3 2. 4p s lo.yY
28 D 30:/b 32.5Y 5 0.34¢%
29 B Y.L 232 5 0.%46
30 F 2452~ 3¥.3% 5 0.%60
31 G 26-07 2259 5 0.3%00
32 H 26 S 2 3 5 0-%G0




Puacific EcoRisk Environmental Consulting & 'T'esting

Americamysis bahia Dry Weight and Biomass Value Data

Client: Applicd Marine Sciences Test 1D # __ 31047 Project # 14150
Sample:  MWHA - Dy Tare Weight Dat: 4. 77-08  Sign-off: e
Test Date: V- VS ”Otg Final Weight Date: } { - 24 -0 Sign-off: Mg
Pan ID Concentration (%) Initial Pan Weight | Pan + Dry Mysid | Initial #of | Mysid Biomass
Replicate (mg) Weight (mg} Qrganisms Value (mg)
33 25 A FONE 2334 5 (2266
34 B 2149 2414 5 B 3%
35 C I 2413 5 N6
36 D 2533 2353 5 |~ o
37 E 2605 27.5¢ s __|o.%4Y
38 F 25.5¥ 2124 S s X 2
39 G 34, 49 3LUb 24 1o,
40 H 27252 Ad.g 5 9
41 50 A 2657 27,7k 5 .21
42 B A8-67 29.9% 3 M. DT
3 c 3176 33.25 5 0.29%
44 D 243 242 5 G.CL
45 E 30.4Y 34.03 5 O .5s
%6 F 2442 24-¢1 s 10.9284
47 G a5. 90 2267 5 o354
48 H 26.50 2876 s lo.y92
49 100 A 25 53 2694 5 e222
50 B 25.57 2744 5 O, 37
51 @ 24 AS Y 5 o246
52 D 25.48” 2734 5 0 .4%
53 E ag.0f 800y 5 O.%524
54 E IS Ak70 5 0.0
55 G 28-q4 38.9¢ 5 0.4 64
56 H 2189 24.37 5 6,36 ¢
QA1 21-¥b 2285 ~9.6/0
QA2 ad b FURA-Y 0.0(6
QA3 27.%2 2734 e -102)
QA4 2460 24.40 0-000
QAS at k7 al.g7 0. 004
QA6 25k 32 25°%0 .0.08¢




Pacific EcoRisk Environmental Consulting and Testing

Appendix E

Test Data and Summary of Statistics
for the Reference Toxicant Evaluation of the
Americamysis bahia



CETIS Summary Report

Report Data: 17 Dec-08 14:48 (p 1 of 2)

Link/Link Coda: 17-4080-D153/31050
Chronic Mysld Survival, Growth and Fecundity Test Pacific EcoRisk
Test Run No: 02-68444-3409 Test Type: Growth-Survival-Fec (7d) Analyst:  Llsa Nugent
Start Date: 156 Nov-Q8 16:45 Protacol: EPA/B21/R/02/014 (2002) Diluent:  laboratory Water
Ending Date: 22 Nov-08 08:40 Specles:  Ameficamysis bahia Brine: Crysial Sea
J_I:luraticm: 6d 18h Source:  Aqualic Biosystems, CO Age: 7

Sampla No:  18-8681-4088 Cade: K2CrO4 Client: Reference Toxicant
Sample Date: 15 Nov-08 1G6:45 Material: Potassium dichromale Projact: 14153
Receive Data; 15 Nov-08 16:45 Source:  Reference Toxicant
Sample Age: N/A (258 °C) Station:  In House
Comparison Summary
Analysis No  Endpoint NOEL LOEL TOEL PMSD Method
16-3540-2606 7d Survival Rale 3.5 7 495 16.6% Wilcoxon/Bonferroni Adj Test
06-9574-8000 Mean Dry Biomass-mg 0.a8 1.75 1.24 21.8% Bonferroni Adj t Tesl
Polnt Estimate Summary
Analysis No  Endpoint Effect-% Conc-mg/L 856% LCL 85% UCL Mathod
09-6753-1882 7d Survival Rale 2.5 3.76 1E-10 5.18 Linear Regression (MLE)

10 4.45 1E-10 5.66

15 472 1E-1D 5.85

20 4,95 1E-10 6.01

25 516 1E-10 §.15

40 572 1E-10 6.56

50 6.09 1E-10 5.88
D4-1344-8866 Mean Dry Bipmass-ng 25 0.979 0.186 1.2 Linear Interpolation {ICPIN)

5 1.08 0.372 1.58

10 1.28 0.744 2.09

18 1.48 1.03 2.49

20 1.68 1.21 2,86

25 2.24 1.37 332

40 3.95 2.2 4.31

50 4.8 4.08 4.96
7d Survival Rata Summary
Conc-ma/L  Control Type Count Mean 95% LCL 985% UCL Min Max StdEmr StdDev CV% Diff%
a Control 8 0.925 0.886 0.564 0.8 1 0.0189 0.104 11.2% 0.0%
0.68 B 0.925 0.B86 0,984 0.8 1 0.0188 0.104 11.2% 0.0%
1.75 7 0,943 0.906 0.979 0.8 1 0.0178 0.0876 10.4% -1.83%
3.5 7 0.914 0.874 0.954 0.8 1 0.0195 3107 11.7% 1.16%
7 6 0.267 a.19 0.344 a 0.6 0.0377 0.207 77.5% 71.2%
14 B 0 Q 0 o 0 0 0 100.0%
Mean Dry Biomass-mg Summary
Conc-ma/L  Control Type Count Maan 95% LCL 45% UCL Min Max StdErr Std Dev CV% Diff%
1] Control 8 0212 0.295 0.328 0.244 0.37 0.0081 0.0444 14.2% 0.0%
0.BB 8 0.314 0.295 0.332 0,232 0.382 0.00889 0.0492 15.7% 0.6%
1.75 7 0.244 0.212 0.276 0.088 0.314 0.0153 0.0841 34.4% 21.6%
as 7 0.208 0.158 0.22 0.166 0.264 0.00549 Q.0301 14.4% 12.9%
7 [ 0.0407 0.0243 0.057 0 0.112 0.00799 (0.0438 100.0% 67.0%
14 A 0 0 0 0 D "] 0 100.0%
000-034-184-1 CETIS™vi164) Analyst: \/‘) QA F'




CETIS Summary Report Report Dale: 17 Dec-08 14:48 {p 2 of 2)
Link/Link Coda: 17-4090-0153/31050

Chronic Mysid Survival, Growth and Fecundity Test Pacific EcoRisk

7d Survival Rate Datail
Conc-mgiL  Control Type  Rep 1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 8 Rep? Rep 8

0 Control 1 1 1 0.8 1 0.8 0.8 1
0.88 1 1 1 0.6 0.8 1 1 0.8
1,75 1 1 o8 1 1 0.B ¥

35 1 08 0.8 1 1 1 0.8

7 a 0.2 06 0.4 o2 0.2

14 Q a0 o 0 0 0 0 0
Mean Dry Biomass-mg Datail

Conc-mg/L  Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep & Rep & Rep 7 Rep B
o Control 0.316 0.342 0.346 0.28 0.37 0.244 0.264 0.232
0.88 0.324 0.324 0325 0.232 0.278 0.382 0.386 0.278
1.75 0.314 0.28 0.242 0.068 0312 0.23 0.264

35 0.214 0.208 0.166 0.22 0.202 0.264 015

T 0 0.014 0.112 0.076 £.024 0.014

14 0 a 0 o D 0 0 0

000-0734-164-1 CETIS™ v1.6.4] Analyst: \IJ QA k




Pacific EcoRisk

Environmental Consulting and Tesling

7 Day Chronic Americamysis bahia Reference Toxicant Test Data

Client: Reference Toxicant Crganism Log#: 4-35 5
Test Material: Potassium dichromate Organism Supplier: Aés
Test 1D #; 31030 Praject #: 14153 Cantrol/Diluent: 13 & Crystal Sca @ 25ppt
Test Date: {1 !5 0% Randomization: _ & & .|D Control Water Baich: c9b
Treatment | Temp pH D). (maiL) Salinity (ppt) # Live Crpanisms SIGN-GFF
(mglLCn | o0y | new atd | new | oia | ew | e | a l el c|l DI E|lFlG|[H
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s |25.% [T 1.7 [aus o3 W D T R e W ey =
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4 |zeglrse |99 |3g | 0% |253|260 | 4 ;_ Hl1a | 3 3[4y ;qu
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Pacific EcoRisk - Environmental Consulting and Testing

7 Day Chronic Americamysis bahia Reference Toxicant Test Data

Client: Reference Toxicant Organism Logi: H2645
Test Material: Potassium dichromate Organism Supplier: ABS
Test 1D #: 31050 Project &: 14153 Control/Diluent: D1 & Crystal Sea @ 25ppl
Test Date: 1 /528 Randomization: Bb.jo Control Water Batch: 96
Trearment | Temp pH D.O-{mg/l) | Salinity (ppy) # Live Organisms o
(mglLCr) | €O | new | oid | new | old | new | s | Al B[ c |l Dl EJF]|G|H
conral 2591239773 |- |28 |28 d]s [s (s[4 [s [U[S s [ wAdlex
038 J2s |33 A 7466 [sol? S |5 |s PET®Is [y ls | S
75 [esd g Z 2 et [Tofied]s [s i [d [s s (45 [T Ae
w5 |59 320770023 158 o [iel5 | Y [~ 8 [s [S |6 14 [Fakemd
s [beifiz3 Ko [2iGd [e]—]—]1[3 [2 |2 |t "™t
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R e L 2 N _;
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175 125 €|189| 23l FO| wb | 28Y A 5SS |V | [5|5|Y SFW
15 [25¢| 80 ual 3o ua pedlesg|[ S| |~ |S|S|s Y [Tid%%
7 |54 [286] 72n| 20 [wa s |zt | 2| ] —{ v [3 ]2 [y [ [TTRK
A G e e I Y S
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Pacific EcoRisk Environmental Consulting and Testing

Americamysis bahia Dry Weight and Biomass Value Data

Client: Reference Toxicant Test Test ID #: 31050 Project #: 14153
Sampie ID: _ Potassium dichromate  Tare Weight Date:_¢/_17 0¥ Sign-off: _nle-
Test Date: I"W—-15 -0 ¥ Final Weight Date: /(54 -08 Sign-off: k.

55 Concentratic;;lep“cate Initial Weight (mg) | Final Weight (mg) # Organisms Biomass {(mg)
I Control A 2b.78 Af.3p J 0. Bl

2 B 26.4Y KIS 5 6. 210
3 C A5 67 2140 S C.24 b
4 D ad.17 3057 5 & 190
5 E 2 0.0 31.87 5 .29

6 F a8 g 24.27 5 2.744

7 G A58 Al 67 5 §-264

8 H R AA rIRYN 5 D 2%

9  lossmgL A 2427 260t 5 o 2U

10 B _|™ 3db/3y] 2999 5 6.20.Y
I C 2506 -3k 54 Q.Qe—q,}%i
12 D 24-4 ¢ a5 .¥5 5 0.1%2

13 E A8 6.5 5 6. 27%

14 F 26-6Y 25 5% 5 o A5
15 G 17.57 29,40 5 p. %0
16 H 4. 57 AS Y 5 0:.27%
17 75mpn, A 28564 30.23 5 o. A4
18 B 14.2¢ 30.2¥ 5 0. 2%0
19 c 243 - U 2 I | oslsov
20 D 24.51 2515 5 O AL72
2] E 27.249 2762 5 0.66%
22 F Jo.llo 3220 5 0. BT
23 G 244! S .96 5 o 2%
24 H __25.5¥ Ab-90 5 o264
25 |35smel A ay.78 2558 5 o Y
26 B 2p.01 3l.os” 3 0.20%
27 C 23 ¥ - 270 -
28 D 00 29.83 5 (R A 7
29 E 25,67, 26.(3 5 O 1to
30 F 2WU-H3 2744 5 o-1l
3 G -3 27-bY 5 6 2eY
1 H .20 >¥ae g 5 8




Pacific EcoRisk

Environmental Consulting and Testing

Americamysis bahia Dry Weight and Biomass Value Data

Client: Reference Toxicant Test Test ID #; Project #: 14153
Sample ID:  Potassium dichromate Tare Weight Date: s ,2-0% Sign-off:  Me_
Test Date: (-1 R Final Weight Date:  {{-34 -0k Sign-off: “WAe_
D Concenlratj}g:p[mm [nitial Weight {(mg) | Final Weight {(mg) # Organisms Biomass (mg)
33 PmgL A PR — 5 PH 4O
34 B 24d.05 2 5D e =
35 C 26,372 -~ 770 AR
36 D 24.q% 29-¢90 5 . .Hd
37 E Ll &l >1-37 5 G2
38 F Rlo e 3 31-29 5 0676
39 G 45.40 Y 5 0O 028
40 H 2337 2% 4y 5 L
4} 14mgl. A o — 5 mﬁ_
4 B - > 5 ¢
43 & —_ — 5 o
44 D = - 5 G
45 E = — 5 v
46 F = = 5 ¢
47 G = - 5 ¥
48 H —_ - 5 W)
Q! : ' 24.56 2455 = -0 0|0
Q2 1591 A5.9n = -0 .6/0
Q3 2748 2768 - 2.000
Q4 a5.00 29. 97 o ~O0L0|o
Balance [D l I ot
., i
== —




Pacific EcoRisk Environmental Consulting and Testing

Appendix F

Test Data and Summary of Statistics for the Evaluation of
the Chronic Toxicity of the Bay Area Regional Desalination
Project Effluent to Menidia beryllina



CETIS Summary Report

Report Date: 30 Nov-0812:31 (p 1 of 2)
Test Code: 02-3227-5487/31048

Chronic Larval Fish Survival and Growth Test

Pacific EcaRisk

Test Run No: 18-1593-6539 Test Type: Growth-Survival (7d) Analyst:  Jason Walker
Start Date: 15 Nov-08 11:30 Protocel: EPA/BZ1/R/D2/014 (2002} Dlluent: Laboratory Water
Ending Date: 22 Nov-08 Q9:15 Species:  Menidia beryltina Brine: Crystal Sea
Duration: ad 22h Source:  Aquatic Biosystems, CO Age: 9
Sample No:  11-2793-6105 Coda: EFF Client: AMS
Sample Date: 14 Nov-08 14:42 Matarial:  Effluent Project: 14150
Receive Dale: 14 Nov-08 15:39 Souwrce:  Applied Marine Sciences
Sample Age: 21h {11.7 °C) Station: MWHA
Comparison Summary
Analysis Na  Endpoint NOEL LOEL TOEL PMSD TU Method
20-5578-9613 7d Survivai Rate 100 >100 N/A 5.2% 1 Equal Variance | Two-Sample Test
17-6240-2220 Mean Dry Biomass-mg 100 =100 N/A 17.5% 1 Dunnett's Multiple Cornparison Test
Point Eatimate Summary
Analysis No  Endpoint Level Conc-% 95%LCL 95% UCL TU Method
13-5969-4097 Mean Dry Biomass-mg IC2.5 >100 NiA N/A <1 Linear Interpolelion (ICPIN}
ICS >100 NiA NFA <1
IC10 >100 N/A N/A <]
IC15 >100 N/A MN/A <
1C20 >100 N/A NfA <q
IC25 >100 N/A MNfA <1
1C40 >100 N/A NiA <1
IC50 >300 N/A N/A <1
7d Survival Rate Summary
Conc-% Control Type Count Mean 95% LCL 95% UCL Min Max StdErr  StdPev CWV% Diff%
0 Control 4 0.975 0.856 0.934 09 1 0.00913 005 5.13% 0.0%
25 4 0.975 0.956 0.994 0.9 1 0.00913 005 5.13% 0.0%
5 4 0.95 0.928 0972 09 1 a.0105 Q.0577 5.08% 2.56%
10 4 1 1 1 1 1 a 0 0.0% -2.56%
25 4 1 1 1 1 1 g a 0.0% -2.56%
50 4 0.95 0.928 0.972 09 1 0.0105 Q.0577 5.08% 2.56%
100 4 1 1 1 1 1 Q 0 0.0% -2.56%
Mean Dry Biomass-mg Summary
Conc-% Control Type  Count Mean 895% LCL 95% UCL Min Max StdErr StdDev CV% Diff%
Q Control 4 1.29 1.29 1.3 1.28 1.31 0.00253 (0.0139 1.07% 0.0%
25 4 1.23 1.16 1.3 1 1.45 0.0337 2185 15.0% 4.53%
5 4 1.24 1.2 1.27 1.13 1.33 0.0157 0.0858 £.95% 4,26%
10 4 1.4 1.38 1.43 1.27 147 0.0163 0.0882 6.4% -8.03%
25 4 1.23 118 1.28 1.07 1.38 0.0232 0127 10.3% 4.76%
50 4 1,32 1,27 1.38 1.16 1.48 0.0266 0.148 11.0% -2.5%
100 4 1.44 137 1.51 1.268 1.65 0.0326 0.178 12.4% -11.6%
000-034-184-1 CETIS™ v1.6.5A Analyst_J V= aa; ‘UD




CETIS Summary Report

Report Date:
Test Code:

30 Nov-08 12:31 {p 2 of 2}
02-3227.5487/31046

Chronic Larval Fish Survival and Growth Test

Pacific EcaRisk

7d Survival Rate Detail

Conc-% Cantrol Type Rap1 Rep 2 Rep 3 Rep 4

v} Control 1 1 1 0.9

25 1 1 09 1

5 0.9 0.9 1 1

10 1 1 1 1

25 1 1 1 1

B0 1 0.9 0.9 1

100 1 1 1 i

Maan Dry Biomass-my Detail

Conc-% Control Type  Rep 1 Rep 2 Rep 3 Rep 4

0 Control 1.28 1.4 1.29 1.28

2.5 1.45 1.27 1 1.21

& 1.13 1.26 1.33 123

i0 1.27 1.45 1.47 1.38

25 1.25 1.07 1.38 1.22

50 1.41 1.25 1.16 1.48

100 1.65 1.52 1.33 1.28
000-034-164-1 CETIS™ v1.6.54 Analyst: J._‘ Y QA\A




CETIS Analytical Report Report Date: 30 Mov-08 12:31 (p 2 of 3)
Test Code: 02-3227-5487/31046
Chronic Larval Fish Survival and Growth Test Pacific EcoRisk
Analyeis No: 2D-5578-9613 Endpoint: 7d Survival Rate CETIS Version: CETISv1.6.5
Analyzed: 30 Nov-0B 12:30 Analysis: Paramefric-Two Sample Officlal Rasulis: Yes
Data Transform Zeta Alt Hyp  Monte Carlo NOEL LOEL TOEL TU PFMSD
Angular {Corrected) C>T Not Run 100 =100 N/A 1 5.2%
Equal Varianca t Two-Sampla Test
Control vs Conc-% Test Stat Critical MSD P-value Decision(5%}
Cantrol 2.5 4 1.94 0.112 0.5000 Non-Significant EFect
5 0.655 1.84 0121 0.2680 Non-Significant Effecl
10 -1 1.84 0.0792 0.8220 MNon-Significant Effecl
25 -1 1.84 0.0792 0.6220 Mon-Significant Effect
50 D.655 1.94 0.121 0.28E0 Mon-Significant Effect
100 -1 1.94 0,0782 0.8220 Non-Significant Effect
ANQVA Table
Source Sum Squares Mean Square DF F Stat P-value Decision{5%) o
Between 0.03225062 0.005375103 6 1.21 0.3380 Non-Significant Effect
Error 0.09285766 0.004426555 21
Tatal 0.1252082772553 0.002980165737041 27
ANOVA Assumplions
Altribute Teast Tast Stat Critical P-Value Decision{1%)
Variances Mod Levene Equality of Varlanca 2.83 3.81 0.0351 Equal Variances
Distribution Shapirc-Wilk Normality 0.875 0.0032 Nan-narmal Dislobution
7d Survival Rate Summary
Conc-% Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% Diff
0 Control 4 0.975 0.956 (0.994 0.9 1 0.00928 0.05 513% 0.0%
25 4 0.975 0.956 0.994 08 1 0.00328 0©.05 5.13% 0.0%
5 4 0.95 Q.928 0.972 0.9 1 0.0107 0.0577 5.08% 2.56%
10 4 1 1 1 1 1 o 0 0.0% -2.56%
25 4 1 1 1 1 1 0 0 0.0% -2.56%
50 4 0.95 0.928 0.972 0.8 1 0.0107 0.0577 6.08% 2.56%
100 4 1 1 1 1 1 0 D 0.0% -2.56%
Angular (Corrected) Transformed Summary
Conc-% Control Type  Count Maan 85% LCL 95% UCL Min Max StdErr StdDev CV% Diff%
0 Control 4 137 1.34 1.4 1.25 1.41 0.0151 0.0815 5,04% 0.0%
2.5 4 1.37 1.34 1.4 1.25 141 0.0151 0.0815 5.54% 0.0%
[ 4 1.23 1.29 1.37 1.25 141 0.0175 0.0541 T.07% 2.97%
10 4 .41 1.41 1.41 1.41 1.41 0 0 0.0% -2.97%
25 4 141 1.41 1.41 1.41 1.41 0 0 0.0% -2.97%
50 4 1.33 1.29 1.37 1.25 1.41 0.0175 0.0541 7.07% 2.87%
100 4 1.41 1.41 1.41 1.414 1.44 0 0 0.0% -2.87%
000-034-164-1 CETIS™ v1.6.5A Analysl: l E S QA (IJ




CETIS Analytical Report Report Date: 30 Nov-08 12:31 (p 3 of 3)

Test Code: 02-3227-5487/31046
Chronic Larval Fish Survival and Growth Test Pacific EcoRisk
Analysis No:  20-3378-9613 Endpoint: 7d Survival Rate CETIS Varsion: CETISv1.6.5
Analyzad: 30 Nov-08 12:30 Analysis: Parametric-Two Sample Dfficial Results: Yes
Graphics
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CETIS Analytica| Report Report Date: 30 Nov-OB 1231 (p1of 3)
Test Code: 02-3227-54B7/31046
Chranic Larval Fish Survival and Growth Tast Pacific EcoRisk
Analysis No:  17-6240-2220 Endpoint: Mean Dry Biomass-myg CETIS Version: CETISv16.5
Analyzed: 30 Nov-08 12:30 Analysis: Parametric-Control vs Treatments Official Results: Yes
Data Transform Zata Alt Hyp Monie Carlo NQEL LOEL TOEL TU PMSD
Untransformed C>T Not Run 100 »100 NiA 1 17.6%
Dunnett's Multiple Comparison Test
Cantrol v Cone-% Test Stat Critical MSD P-Value Declgion{5%)
Contral 25 0.634 2.45 0.226 0.6220 MNon-Significant Effact
5 0.597 245 0.226 0.6380 Mon-Significant Effect
10 -1.13 245 0.226 0.9910 Non-Signihicant Effect
25 0.667 2.45 0.226 0.6070 Nan-Significant Effect
50 -0.35 245 0.226 0.9310 Non-Significant Effect
100 -1.62 2.45 0.226 0.9980 Non-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision{5%)
Between 0.1702912 0.02838187 <] 1.67 0.1780 Non-Significant Effect
Error 0.35705587 0.01700284 21
Total 0.52735080255737 0.04538471437991 27
ANOVA Assumptions
Attribute Test Test Stat Critical P-Valua Dacision{1%)
Variances Barllett Equality of Variance 12.2 16.8 0.0561 Equal Variances
Distribution Shapiro-¥filk Normality 0,074 06790 Narmal Distribution
Msan Dry Biomass-mg Summary
Conc-% Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr  StdDev CV% DiffYs
1] Conlrol 4 1.29 1.29 13 1.28 1.31 0.00257 0.0139 1.07% 0.0%
25 4 1.23 1.16 13 1 1.45 0.0343 0.185 15.0% 4,53%
5 4 1.24 1.2 1.27 1.13 1.33 0.0159 0.0859 5.95% 4.26%
10 4 1.4 1.36 1.43 1.27 147 0.01686 0.0852 5.4% -8.03%
25 4 1.23 1.18 1.28 1.07 1.38 0.0238 0127 10.3% 4.75%
50 4 1.32 1.27 1.38 1.18 1.48 0.0271 0.146 11.0% -2.5%
100 4 1.44 137 1.51 1.26 1.65 0.0332 0.178 12.4% -11.6%
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CETIS Analytical Report

Report Date: 30 Nov-08 12:31 {(p 1 of 1)

Test Codea: 02-3227-5487/31046
Chronic Larval Figh Survival and Growth Test Pacific EcoRisk
Analysis No:  13-5969-4047 Endpoint: Mean Dry Biomass-mg CETIS Version: CETISv1B.5
Analyzed: 30 Now-08 12:31 Analysis: Linear Interpolation (ICPIN} Official Results: Yes
Linaar interpolation Cptions
X Transform Y Transform Seed Resamples Exp 95% CL  Method
Linear Linear 5705186  ZBO Yes Two-Palnl Interpolatian
Point Estimates
Level Conc-% 95% LCL 95% UCL TU 95% LCL  85% UCL
Ic2.5  »100 N/A N/A <1 NFA NfA
IC5 >100 N/A N/A <1 N/A N/A
IC10 =100 MNIA N/A <1 NfA N/A
Ic15 =100 NIA NfA <1 N/A, N{A
IC20 >100 M/A N/A <1 N/A N/A
IC25 =100 N/A N/A <1 N/A N/A
1C40 >100 NIA N/A, <1 N/A N/A
IC50 >100 NiA NIA <] Nig, NiA
Mean Dry Biomass-mg Summary Calculated Variate
Conc-% Control Type Count Mean Min Max StdErr StdDev CV% Diff%
o Control 4 1.25 1.28 1.3 0.00253 0.0139 1.07% 0.0%
25 4 1.23 1 1.45 0.0337 0.185 15.0% 4,53%
5 4 1.24 1.13 1.33 0.0157 0.0859 5.95% 4.26%
10 4 14 1.27 147 0.0163 0.0892 6.4% -B.03%
25 4 123 1.07 1.38 0.0232 0127 10.3% 4 76%
50 4 1.32 1.16 1,48 0.0266 0.146 11.0% -2 5%
100 4 1.44 1.26 1.65 0.0326 0.179 12.4% -11.6%
Mean Dry Biomass-myg Detail
Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Control 1.29 1.31 1.29 1.28
25 145 1.27 1 1.21
5 113 1.28 1.33 1.23
10 1.27 1.45 147 1.38
25 1.25 1.07 1.38 1.22
50 1.41 1.28 .18 1.48
100 1.65 1.52 1.33 1.26
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Pacifir EeaRisk Environmemal Consuliing and Testing

7 Day Chronic Inland Silverside (M. beryllina ) Toxicity Test Data

Clieni: Applied Marine Seietces Organiam Log: u Z gé Age: q C‘( 0.
Test Malerial: mw‘”’& ”'2)*"'1 Organism Supplier: JQE'&S
Test D A1Dd6 Project &: i 14150 ControlfDiloent: DI + Crystal Sea & 29 ppt
Test Date: {(~1 { AN Control Waler Batch: " q 5
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Pacific EcoRisk

Environmenwal Consulting and Teating

7 Day Chronic Inland Silverside (M. beryilina ) Toxicity Test Data

Chiew: Applicd Marine Scicnices Organism Log#: M2ge Age Q.0

‘Test Material: A HH —bry Organism Supglier: Aias
Test ID#: 31046 Project # i__l_ 450 Contsol Diluent: DI + Crysial Sea @ 25 ppt
Test Date: A=)y O Control Warcr Bateh bd &
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Pacific FeoRick

Environmental Consulting and 1esling

Chronic Inland Silverside Dry Weight and Biomass Data

Client: _Applied Marine Sciences Test ID #: 31046 Project # 14130
Sample: Wi B Q\‘:v\ Tare Weight Date: _#/~ijo K Sign-off: e
TestDate; '~15 C% = Final Weight Datc: //- b Sign-off: A
Pan ID IConcentmltli(?;"cnw Initizl (Pran:;g ;Nei ght | Final l::l:g\]h'eighl grig:r]li]: rﬁg Biomass Value (mg)
i |comrol A Sy (9% 0> 14 | . 299
2 B (b85S & 2114 10 LSBT
3 c {llqs (714-¥0 10 1.2%3
4 D 17-2¥ Lot 10 V1863 |
5 ps A 1.0 (x1.53 10 1.444
6 B (bl 14 7452 10 1.27%
7 C 116-45 (Y6 47 10 1.60 2
8 D ($7-bY¥ (6975 10 1.207
9 |s A (18 4Y (&l70 10 NPTy L
10 B f63.97, (76.5/ 10 L4157
11 @ 113.03 15636 10 1. 3%%
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Pacific EcoRisk Environmental Consulting and Testing

Appendix G

Test Data and Summary of Statistics
for the Reference Toxicant Evaluation of the
Menidia beryllina



CETIS Summary Report Report Date: 01 Dec-08 11:05 {p 1 of 2)
Test Code: 15-3411-4317/31049
Chronic Larval Fish Survival and Growth Tegt Pacific EcoRisk
Test Run No: (4-4336-0470 Test Type: Growlh-Survival (7d} Analyst:  Rivian Villanueva
Start Date: 15 Nov-08 12:05 Protocal: EPA/SZ1/RI02/014 (2002) Dlluent: Laboratory Water
Ending Date: 22 Nov-0B 11:15 Species: Menidia beryllina Brine: Crystal Sea
Duration: 6d 23h Source:  Aquatic Biosystems, GG Age: 9
Sample No:  17-068B-44B62 Coda: KCI Cliant: Reference Toxicanl
Sample Date: 15 Nov-08 12:05 Material:  Polassium chioride Praject: 14152
Receive Date: 15 Nov-08 12:05 Source:  Reference Toxicant
Sample Age: N/A (25.8 °C) Statian:  In House
Comparison Summary
Analysls No  Endpoint MNOEL LOEL TOEL PMSD TU Method
11-B178-4333 7d Survival Rate 0.5 1 0.707 17.0% Dunnetl's Multlple Comparison Test
12-2077-0287 Mean Dry Biomass-mg 0.5 1 0.707 17.8% Dunnafl's Multipla Comparizon Test
Point Estimate Summary
Analysis Na  Endpoint Level Canc-g/l. 95% LCL 95% UCL TU Method
03-7103-5061 7d Survival Rate EC2.5 0.83 0.689 052 Linear Regression (MLE)
EC10 0.936 0.817 101
EC15 0.977 0.868 1.05
EC20 1.01 a.911 1.08
EC25 1.04 0.948 1.1
EC40 112 1.05 1.18
ECS0 1.47 1.11 1,23
16-3238-7402 Mean Dry Biomass-my IC2.5 015 0.0136 0.845 Linear Intarpolation {ICPIN)
IC5 0.201 0.0271 1.42
1C10 0.581 0.0668 1.28
IC15 0.819 0431 1.18
IC20 1. 0.321 1.1
IC25 1.04 0.708 1.12
1C40 1.13 1.02 1.24
IC50 1.19 11 1.3
7d Survival Rate Summary
Conc-gllL Control Type  Count Maan 95% LCL 95% UCL Min Max SidEr StdDev CV% DI
i} Conlrol 4 0.975 0.956 0.994 0.9 i 0.00913 0.05 513% 0.0%
0.5 4 0.85 0.528 0.972 0.9 1 0.0105 0.0577 6.08% 2.56%
1 4 0.775 0.704 0.846 0.5 0.9 0.0346 0.189 24.4% 20.5%
1.25 4 0.4 0.339 0.4581 0.2 0.6 0.0298 0.163 40.8% 55.0%
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7 Day Chronic Inland Silverside (M. beryllina ) Toxicity Test Data
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7 Day Chronic Inland Silverside (M. beryllina ) Toxicity Test Data
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Pacific EcoRisk

Envircnmental Consulling and Tesling

Chronic Inland Silverside (M. beryllina ) Dry Weight and Biomass Data
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Bay Area Regional Desalination Project Brine Toxicity Testing Results
Pilot Study November 2009

9.0 Appendix B

See separate attachment for detailed toxicity testing results for the “wet” season brine sample,
collected on February 25, 2009 (AppendixB_022509Results.pdf) (Pacific EcoRisk, March,
2009).
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Jay Johnson March 30, 2009
Applied Marine Sciences

4749 Bennett Dr., Suite L

Livermore, CA 94550

Dear Jay:

I have enclosed two copies of our Supplemental report “A Toxicity Evaluation of the Bay Area
Regional Desalination Project Effluent” for the sample collected February 25, 2009. This report
was revised to reflect the correction of the sample collection date.

The results of this testing are summarized below:

Chronic Effects of the Desalination Effluent on Thalassiosira pseudonana
There were no significant reductions in Thalassiosira pseudonana growth.

Chronic Effects of the Desalination Effluent on Americamysis bahia
There were no significant reductions in Americamysis bahia survival or growth.

Chronic Effects of the Desalination Effluent on Menidia beryllina
There were no significant reductions in Menidia beryllina survival or growth.

If you have any questions regarding the performance and interpretation of these tests, feel free to
call me at (707) 207-7760.

Sincerely,

R. Scott Ogle, Ph.D.
Principal & Special Projects Director

This testing was performed under Lab Order 14499. The test results reported herein conform to the most current
NELAC standards, where applicable, unless otherwise narrated in the body of the report, and only relate to the
sample(s) tested. This report shall not be reproduced, except in full, without the written consent of Pacific EcoRisk.

CORPORATE HEADQUARTERS CENTRAL VALLEY SOUTHERN CALIFORNIA

phone - phone - phone :
Sax fax fax

www.pacificecorisk.com
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1. INTRODUCTION

Under contract to the Applied Marine Sciences, Pacific EcoRisk (PER) performed chronic
toxicity evaluations of effluent sample collected as part of the Bay Area Regional Desalination
Project. The toxicity evaluations consist of performing the following chronic toxicity tests:

* chronic (96-hr) growth test with the diatom Thalassiosira pseudonana;

* chronic survival and growth test with the crustacean Americamysis bahia; and

* chronic survival and growth test with larval Menidia beryllina.

These toxicity tests were performed on water the sample collected on February 25, 2009. This
report describes the performance and results of these tests.

2. COLLECTION AND DELIVERY OF THE EFFLUENT SAMPLE

On February 25, an effluent sample was collected from the Bay Area Regional Desalination
plant. The sample was transported, on ice and under chain-of-custody, to the PER laboratory
facility in Fairfield. Upon receipt at the testing laboratory, aliquots of sample were collected for
analysis of initial water quality characteristics (Table 1). The remainder of the water sample was
stored at 0-6°C except when being used to prepare test solutions. The chain-of-custody record for
the collection and delivery of this sample is provided in Appendix A.

Table 1. Initial water quality characteristics of the Bay Area Regional Desalination Project effluent.

Date Date .. Total
Sample Sample Sample ID "lzizgp pH (r]r?./OL) Salinity Co(r;dsl;zﬁ:;lty Ammonia
Collected | Received & (mg/L N)
02/25/09 | 02/25/09 Brine 13.7% | 7.55 55 7.0 12420 <1.0

* Sample was delivered on the day of collection, and was transported at <6.0°C.

3. CHRONIC TOXICITY TEST PROCEDURES

The Bay Area Desalination Project effluent sample was tested for toxicity using the following
US EPA short-term chronic toxicity tests:

* chronic (96-hr) growth test with the diatom Thalassiosira pseudonana;

* chronic survival and growth test with the crustacean Americamysis bahia; and

* chronic survival and growth test with larval Menidia beryllina.

The methods used in conducting these toxicity tests followed the guidelines established by the
following manuals:

Page 1
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* "Standard Guide for Conducting Static 96-h Toxicity Tests with Microalgae" (ASTM E
1218-97a); and

¢ "Short-Term Methods for Estimating the Chronic Toxicity of Effluents and Receiving
Waters to Marine and Estuarine Organisms, Third Edition" (EPA-821-R-02-014).

3.1 Algal Growth Toxicity Testing with Thalassiosira pseudonana

The short-term chronic diatom toxicity test consists of exposing Thalassiosira pseudonana to the
effluent for ~96-hrs, after which the effects on cell growth are evaluated. The specific procedures
used in these tests are described below.

The Lab Control water for this test consisted of reverse osmosis, de-ionized (RO/DI) water
adjusted up to the test salinity of 25 ppt using an artificial sea salt (Crystal Seas®-bioassay
grade). For use in this test, an aliquot of the effluent was similarly adjusted to 25 ppt using the
same sea salt. The Lab Control water and ambient waters were filtered (0.45 ym) and then
spiked with nutrients, as per ASTM guidelines. The salinity-adjusted Lab Control water and
effluent were used to prepare test solutions at test treatment concentrations of 2.5%, 5%, 10%,
25%, 50% and 100% effluent. Water quality characteristics were measured on these test
solutions prior to use in this test.

There were 4 replicates at each test treatment, each replicate consisting of a 250-mL glass
Erlenmeyer flask containing 100 mL of test solution; an additional replicate was established at
each test treatment for the measurement of test solution water quality characteristics during the
test and at test termination. Each treatment was inoculated to an initial diatom cell density of
20,000 cells/mL from a from a laboratory culture of Thalassiosira that is maintained in log
growth phase. These flasks were loosely capped and randomly positioned within a temperature-
controlled room at 20°C, under continuous illumination from cool-white fluorescent bulbs.

Each day, the temperature and pH were determined for the designated “water quality” replicate
at each treatment; each replicate flask was gently shaken in the morning and randomly re-
positioned within the temperature-controlled room.

After 96 (+2) hrs exposure, the cell density in each replicate flask was determined by
microscopic analysis. The resulting cell density data were analyzed to determine any growth
impairment, or toxicity, caused by the ambient water; all statistical analyses were performed
using CETIS" statistical software (Tidepool Scientific, McKinleyville, CA).

3.1.1 Reference Toxicant Testing of the Thalassiosira pseudonana

In order to assess the sensitivity of the Thalassiosira to toxic stress, a reference toxicant test was
performed. The reference toxicant test was performed similarly to the effluent test except that
test solutions consisted of Lab Control water spiked with KCI at concentrations of 0.625, 1.25,
2.5,5,and 10 gm/L. The resulting test response data were statistically analyzed to determine key

Page 2
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dose-response point estimates (e.g., IC50); all statistical analyses were performed using the
CETIS® software. These response endpoints were then compared to the typical response range
established by the mean + 2 SD of the point estimates generated by the most recent previous
reference toxicant tests performed by this lab.

3.2 Survival and Growth Toxicity Testing with Americamysis bahia

The short-term chronic Americamysis bahia test consists of exposing the organisms to a series of
effluent dilutions for 7 days, after which effects on survival and growth are evaluated. The
specific procedures used in this test are described below.

The Americamysis bahia used in this test were obtained from Aquatic BioSystems (Ft. Collins,
CO); upon receipt at the lab, the mysids were transferred into aerated tanks containing saltwater
at 25 ppt, and were fed brine shrimp nauplii during the pre-test holding period.

The Lab Control/dilution water for this test was prepared by salting up reverse-osmosis, de-
ionized water to a salinity of 25 ppt using a commercial artificial sea salt (Crystal Sea Salt®-
bioassay grade). Each day, an aliquot of the final effluent sample was similarly adjusted to a
salinity of 25 ppt using the same artificial sea salt. The salinity-adjusted Lab Control/dilution
water and effluent sample were used to prepare daily test solutions at concentrations of 2.5%,
5% ,10%, 25%, 50% and 100% effluent. “New” water quality characteristics (pH, D.O., and
salinity) were measured on these test solutions prior to use in the test.

There were 8 replicates at each test treatment, each replicate consisting of 200 mL of test
solution in a 400-mL glass beaker. The test was initiated by randomly allocating five 7-day old
mysids into each replicate beaker. The beakers were randomly positioned in a temperature-
controlled room at 26°C (with temperature being monitored daily) under a 16L:8D photoperiod.
The mysids were fed freshly-hatched brine shrimp nauplii twice daily.

Each day of the test, fresh test solutions were prepared and characterized as before. The test
replicate beakers were examined, with any dead animals, uneaten food, wastes, and other detritus
being removed. The number of live mysids in each replicate was determined and ~80% of the
test media in each beaker was carefully poured out and replaced with fresh test solution. “Old”
water quality characteristics (pH, D.O., and salinity) were measured on the old test water that
had been discarded from one randomly-selected replicate at each treatment.

After 7 days exposure, the test was terminated and the number of live mysids in each replicate
beaker was recorded. The mysids from each replicate were then carefully euthanized in
methanol, rinsed in de-ionized water, and transferred to a pre-dried and pre-tared weighing pan.
The mysids were then dried at 100°C for >24 hrs and re-weighed to determine the total weight of
mysids in each replicate; the total weight was divided by the initial number of mysids per
replicate (n=5) to determine the “biomass value”. The resulting survival and growth (biomass

Page 3
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value) data were analyzed to evaluate any impairment(s) caused by the effluent; all statistical
analyses were performed using CETIS® statistical software.

3.2.1 Reference Toxicant Testing of the Americamysis bahia

In order to assess the sensitivity of the mysid test organisms to toxic stress, a reference toxicant
test was performed. The reference toxicant test was performed similarly to the effluent test
except that test solutions consisted of Lab Control media spiked with KCI at concentrations of
0.125,0.25,0.5, 1, and 2 gm/L. The resulting test response data were analyzed to determine key
dose-response point estimates (e.g., EC50); all statistical analyses were made using the CETIS®
software. These response endpoints were then compared to the typical response range established
by the mean + 2 SD of the point estimates generated by the 20 most recent previous reference
toxicant tests performed by this lab.

3.3 Survival and Growth Toxicity Testing with Menidia beryllina

The short-term chronic Menidia beryllina test consists of exposing larval fish to a series of
effluent dilutions for 7 days, after which effects on survival and growth are evaluated. The
specific procedures used in this test are described below.

The larval fish used in this bioassay were obtained from a commercial supplier (Aquatic
Biosystems, Fort Collins, CO). These fish were maintained at 25°C in aerated aquaria containing
Lab Control water (described below) prior to their use in this test. During this pre-test period, the
fish were fed brine shrimp nauplii ad libitum.

The Lab Control/dilution water for this bioassay was prepared by salting up reverse-osmosis, de-
ionized water to a salinity of 25 ppt using a commercial artificial sea salt (Crystal Sea® -bioassay
grade). Each day, an aliquot of the final effluent sample was similarly adjusted to a salinity of 25
ppt using the same artificial sea salt. The salinity-adjusted Lab Control/dilution water and
effluent sample were used to prepare daily test solutions at concentrations of 2.5%, 5%, 10%,
25%,50% and 100% effluent. “New” water quality characteristics (pH, D.O., and salinity) were
measured on these test solutions prior to use in the test.

There were 4 replicates for the Lab Control and each effluent treatment, each replicate consisting
of 400 mL of test media in a 600-mL glass beaker. This test was initiated by randomly allocating
ten 11-day old Menidia beryllina into each replicate. These replicate beakers were placed in a
temperature-controlled room at 25°C, under cool-white fluorescent lighting on a 16L.:8D
photoperiod. The test fish were fed brine shrimp nauplii twice daily.

Each day of the test, fresh test solutions were prepared and characterized as before. The replicate
beakers containing the larval fish were examined, with any dead animals, uneaten food, wastes,
and other detritus being removed. The number of live fish in each replicate was determined and
then approximately 80% of the test media in each beaker was carefully poured out and replaced
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with fresh media. “Old” water quality characteristics (pH, D.O., and conductivity) were
measured on the old test water collected from one randomly selected replicate at each treatment.

After 7 days exposure, the number of live fish in each replicate beaker was recorded. Then, the
fish from each replicate were carefully euthanized in methanol, rinsed in de-ionized water, and
transferred to a pre-dried and pre-tared weighing pan. These were then dried at 100°C for >24 hrs
and re-weighed to determine the total weight of fish in each replicate. The total weight was then
divided by the initial number of fish per replicate (n=10) to determine the “biomass value”. The
resulting survival and “biomass value” data were analyzed to determine key dose-response point
estimates (e.g., EC50); all statistical analyses were performed using the CETIS® statistical
software.

3.3.1 Reference Toxicant Testing of the Menidia beryllina

In order to assess the sensitivity of the fish test organisms to toxic stress, a reference toxicant test
was performed concurrently with the effluent test. This reference toxicant test was performed
similarly to the effluent toxicity test, except that test solutions consisted of Lab Control (25 ppt
water) spiked with KCI at concentrations of 0.5, 1.0, 1.25, 1.5, and 2 gm/L. After 7 days
exposure, the survival and weight data were evaluated as in the effluent test. The resulting test
response data were analyzed to determine key dose-response point estimates (e.g., EC50); all
statistical analyses were made using the CETIS® software. These response endpoints were then
compared to the typical response range established by the mean + 2 SD of the point estimates
generated by the 20 most recent previous reference toxicant tests performed by this lab.
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4. RESULTS

4.1 Effects of the Desalination Effluent on Thalassiosira pseudonana

The results of this test are summarized below in Table 2. There were no significant reductions in
algal growth in the Desalination effluent; the growth NOEC was 100% effluent. The IC25 and
ICs0 were both >100% effluent, resulting in <1.0 survival TUc (where survival TUc = 100/IC25

or 100/ICs0) for both test endpoints..

The test data and the summary of statistical analyses for these tests are presented in Appendix B.

Table 2. Effect of the Desalination effluent on Thalassiosira pseudonana.

Effluent Treatment

Mean Diatom Cell Density (cells/mL x 10°)

Lab Water Control 1.91

2.5% 2.26

5% 2.53

10% 2.99

25% 3.70

50% 3.85

100% 5.58

Summary of Key Statistics

Growth NOEC = 100% effluent

TUc (TUc = 100/NOEC) = 1.0
Growth IC25 = >100% effluent

TUc (TUc = 100/1C25) = <1.0
Growth IC50 = >100% effluent

TUc (TUc = 100/IC50) = <10

11/62
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Pacific EcoRisk

Environmental Consulting and Testing

4.1.1 Reference Toxicant Toxicity to Thalassiosira pseudonana
The results of this test are presented in Table 3. There was a mean of 1,990,000 cells/mL at the
Lab Control treatment. The growth ICs0 was 4.25 gm/L KCI.

The results of the concurrent reference toxicant test were consistent with the reference toxicant
test database, indicating that these test organisms were responding to toxic stress in a typical

fashion.

The test data and the summary of statistical analyses for these tests are presented in Appendix C.

Table 3. Reference toxicant testing: effects of KCl on Thalassiosira pseudonana.

KCI Treatment (gm/L) Mean Diatom Cell Density (cells/mL x 10°)
Lab Water Control 1.99
0.625 2.17
1.25 2.38
2.5 2.01
5 0.70*
10 0.19*
Summary of Key Statistic
ICs0 = 425 gm/L KC1

* Significantly less than the Lab Control treatment response at p<0.05.
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Pacific EcoRisk

Environmental Consulting and Testing

4.2 Effects of the Desalination Effluent on Americamysis bahia

The results of this test are presented in Table 4. There was a mean of 92.5% survival at the Lab
Control treatment. There were no significant reductions in survival in the Desalination effluent;
the survival NOEC was 100% effluent. Due to the absence of significant mortalities, the EC25
and ECs0 could not be calculated, but can both be assumed >100% effluent, resulting in <1.0

survival TUc (where TUc = 100/EC25 or 100/EC50) for both test endpoints.

The mean ‘biomass value’ was 0.26 mg at the Lab Control treatment. There were nro significant
reductions in growth in the Desalination effluent; the growth NOEC was 100% effluent. The
IC25 and IC50 were both >100% effluent, resulting in <1.0 growth TUc (where TUc = 100/IC25

or 100/ICs0) for both test endpoints.

The test data and summary of statistical analyses for this test are attached as Appendix D.

Table 4. Effects of the Desalination effluent on Americamysis bahia.

Effluent Treatment

Mean % Survival

Mean “Biomass

Value” (mg)
Lab Control 92.5 0.26
2.5% 97.5 0.31
5% 97.5 0.29
10% 100 0.31
25% 95.0 0.31
50% 95.0 0.29
100% 97.5 0.31
Summary of Key Statistics
NOEC >100% effluent >100% effluent
TUc (TUc = 100/NOEC) = <10 <1.0
Survival EC25 or Growth IC25 >100% effluent >100% effluent
TUc (TUc = 100/EC25 or 100/IC25) = <10 <10
Survival EC50 or Growth IC50 >100% effluent >100% effluent
TUc (TUc = 100/EC50 or 100/IC50) = <10 <10

13/62
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Pacific EcoRisk

Environmental Consulting and Testing

4.2.1 Reference Toxicant Toxicity to Americamysis bahia
The results of this test are presented in Table 5. There was a mean of 97.5% survival and a mean
mysid biomass of 0.28 mg at the Lab Control treatment. The survival EC50 was 0.60 gm/L, and

the growth ICs0 was 0.64 gm/L.

The results of the concurrent reference toxicant test were consistent with the reference toxicant
test database, indicating that these test organisms were responding to toxic stress in a typical

fashion.

The test data and the summary of statistical analyses for this test are attached as Appendix E.

Table 5. Reference toxicant testing: effects of potassium chloride on Americamysis bahia.

KCl Treatment (gm/L) Mean % Survival Mean Biomass Value (mg)
Lab Control 97.5 0.28
0.125 97.5 0.28
0.25 100 0.26
0.5 75 0.19*
1 0* 0*
2 0* 0%*
Summary of Key Statistics
Survival EC50 or Growth ICs0 = 0.60 gm/L KCl 0.64 gm/L KCl

* Significantly less than the Lab Control treatment response at p<0.05.
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Pacific EcoRisk Environmental Consulting and Testing

4.3 Effects of the Desalination Effluent on Menidia beryllina

The results of this test are presented in Table 6. There was 100% survival at the Lab Control
treatment. There were no significant reductions in survival in the Desalination effluent; the
survival NOEC was 100% effluent. Due to the absence of significant mortalities, the EC25 and
EC50 could not be calculated, but can both be assumed >100% effluent, resulting in <1.0 survival
TUc (where TUc = 100/EC25 or 100/EC50) for both test endpoints.

The mean fish biomass value was 0.94 mg at the Lab Control treatment. There were no
toxicologically significant reductions in growth in the Desalination effluent; the growth NOEC
was 100% effluent. The IC25 and IC50 were both >100% effluent, resulting in <1.0 growth TUc
(where TUc = 100/1C25 or 100/1C50) for both test endpoints.

The test data and the summary of statistical analyses for this test are attached as Appendix F.

Table 6. Effects the Desalination effluent on Menidia beryllina.

Effluent Treatment Mean % Survival Mean Biomass Value
(mg)
Lab Control 100 0.94
2.5% 97.5 0.92
5% 97.5 0.90
10% 100 0.89
25% 97.5 0.82*
50% 100 0.94
100% 100 0.97
Summary of Key Statistics
NOEC >100% effluent >100% effluent
TUc (TUc = 100/NOEC) = <10 <10
Survival EC25 or Growth IC25 >100% effluent >100% effluent
TUc (TUc = 100/EC25 or 100/IC25) = <10 <10
Survival EC50 or Growth IC50 >100% effluent >100% effluent
TUc (TUc = 100/EC50 or 100/IC50) = <10 <10

* There was an interrupted dose-response with a biomass of 0.82 mg at the 25% effluent treatment, which was
indicated as being statistically less than the Lab Control treatment. However, the biomass values at the remaining
50% and 100% effluent treatments were not significantly less than the Lab Control, indicating that the apparent
reduction in biomass in the 25% effluent was not toxicologically significant.

Page 10
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Pacific EcoRisk Environmental Consulting and Testing

4.3.1 Reference Toxicant Toxicity to Menidia beryllina

The results of this test are summarized below in Table 7. There was a mean of 100% survival
and a mean fish biomass value of 1.03 mg at the Lab Control treatment; the survival ECs50 value
was 1.2 gm/L KCl, and the growth IC50 was 1.3 gm/L KCI.

These reference toxicant test responses were consistent with previous performance of this test in
our lab, indicating that these organisms were responding to toxic stress in a typical fashion.

The test data and summary of statistical analyses for this test are attached as Appendix G.

Table 7. Reference toxicant testing: effects of KCl on Menidia beryllina.

KCI Treatment (gm/L) Mean % Survival Mean Biomass Value (mg)

Lab Control 100 1.03
0.5 100 1.03
1 85 091
1.25 40%* 0.54*
15 7.5% 0.13*

2 0* 0*

Summary of Key Statistics
Survival EC50 or Growth ICs0 = 1.2 gm/L KCl 1.3 gm/L KCl

* Significantly less than the Lab Control treatment response (p < 0.05).

Page 11
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S.SUMMARY AND CONCLUSIONS

Chronic Effects of the Desalination Effluent on Thalassiosira pseudonana
There were no significant reductions in algal growth in the effluent.

Chronic Effects of the Desalination Effluent on Americamysis bahia
There were no significant reductions in invertebrate survival or growth in the effluent.

Chronic Effects of the Desalination Effluent on Menidia beryllina
There were no significant reductions in fish survival or growth in the effluent.

6. AQUATIC TOXICITY DATA QUALITY CONTROL

Test Conditions — Test conditions (pH, D.O., temperature, etc.) were within acceptable limits
for these tests. All such analyses were performed according to laboratory Standard Operating
Procedures.

Negative Control — The test organism responses at the Lab Control treatments were within
acceptable limits.

Positive Control — The results for the Americamysis bahia, Menidia beryllina, and Thalassiosira
pseudonana reference toxicant tests were consistent with the reference toxicant test databases,
indicating that these test organisms were responding to toxic stress in a typical fashion.

Concentration Response Relationships — There was an interrupted dose-response in the
Menidia beryllina growth response, with an indication of a statistically significant reduction at
the 25% effluent concentration. However, the biomass value at the remaining 50% and 100%
effluent treatments were not significantly less than the Lab Control, indicating that the apparent
reduction in biomass in the 25% effluent was not toxicologically significant.

There were valid concentration-response relationships for the remaining effluent and reference
toxicant tests (EPA821-B-00-004), which were determined to be acceptable for this testing.

Page 12
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Appendix A

Chain-of-Custody Record for the
Collection and Delivery of the
Bay Area Regional Desalination Project Effluent Sample
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Appendix B

Test Data and Summary of Statistics for the Evaluation of
the Chronic Toxicity of the Bay Area Regional Desalination
Project Effluent to Thalassiosira pseudonana
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CETIS Summary Report

Report Date: 08 Mar-0915:58 (p 1 of 1)
Test Code: 17-9647-9388/32189

Phytoplankton Growth Inhibition Test

Pacific EcoRisk

21/62

Test Run No: 18-5118-4444 Test Type: Cell Growth Analyst:  Jason Walker
Start Date: 25 Feb-09 14:30 Protocol: EPA/821/R/02/014 (2002) Diluent: t.aboratory Walter
Ending Date: 01 Mar-08 13:30 Species: Thalassiosira pseudonana Brine: Crystal Sea
Duration: g5h Source: In-House Culture Age: 7
Sample No:  08-7787-0147 Code: Brine Client: AMS
Sample Date: 25 Feb-09 09:15 Material:  Effluent Project: 14499
Recelve Date: 25 Feb-09 10:35 Source: Applied Marine Sciences
Sample Age: 5h (13.7 °C) Station: MWHA
Comparison Summary
Analysis No Endpoint NOEL LOEL TOEL PMSD TU Method
03-5037-7206 Cell Density 0 =0 6.26% Equal Variance t Two-Sample Test
04-4861-5439 100 >100 NIA 19.5% 1 Dunnetl's Mulliple Comparison Test
Point Estimate Summary
Analysis No Endpoint Lavel Conc-% 95%LCL 95%UCL TU Method
15-8463-56205 Cell Density IC2.5 >100 N/A N/A <1 Linear Interpolation (ICPIN)
IC5 >100 N/A N/A <1
IC10 >100 N/A N/A <1
IC15 >100 N/A N/A <1
Iczo >100 N/A N/A <1
1C25 >100 N/A N/A <1
1C40 >100 N/A N/A <1
1IC50 >100 N/A N/A <1
Cell Density Summary
Conc-% Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr  Std Dev  CV% Diff%
V] Control 4 1.91E+6 1.88E+6 1.95E+6 1.82E+6 2.01E+6 1.60E+4 B.77E+4 4.59% 0.0%
0 Seawater 4 2.33E+6 2.29E+6 2.36E+6 2.21E+6 242E+6 1.58E+4 B.66E+4 3.72% -21.6%
2.5 4 226E+6 2.25E+6 2.27E+6 2.23E+6 2.28E+6 3.76E+3 2.06E+4 0.91% -18.0%
5 4 2.53E+6 247E+6 258E+6 235E+6 2.72E+6 2.93E+4 1.61E+5 6.36% -32.0%
10 4 2.99E+8 2.90E+6 3.07E+6 26BE+6 3.19E+6 3.98E+4 2.18E+5 7.3% -56.1%
25 4 3.70E+6 3.58E+6 3.82E+6 3.35E+6 4.06E+6 5.81E+4 3.18E+5 B.6% -93.3%
50 4 3.85E46 3.74E+6 3.96E+6 3.53E+6 4.22E+6 5.17E+4 2.83E+5 7.36% -101.0%
100 4 5.58E+6 5.49E+6 56BE+6 5.33E+6 5.81E+6 4.52E+4 248E+5 4.44% -192.0%
Cell Density Detail
Conc-% Control Type Rep1 Rep 2 Rep 3 Rep 4
0 Control 1.82E+6 2.01E+6 1.86E+6 1.96E+6
0 Seawater 2.34E+6 2.33E+6 242E+6 2.21E+6
25 226E+6 2.23E+6 2.26E+6 2.28E+6
5 2.58E+6 2.72E+6 245E+6 2.35E+6
10 319E+6 3.07E+6 3.00E+6 2.6BE+6
25 3.35E+6 4.06E+6 3.53E+6 3.B5E+6
50 3.53E+6 4.22E+6 3.83E+5 3.82E+6
100 581E+6 5.78E+6 5.33E+6 S541E+6
000-034-164-1 CETIS™ v1.6.5C Analyst:) o“v QA;_S4#




CETIS Analytical Report Report Date: 08 Mar-09 15:58 (p 2 of 2)
Test Code: 17-9647-9388/32189
Phytoplankton Growth Inhibition Test Pacific EcoRisk
Analysis No: 04-4861-5439 Endpoint: Cell Density CETIS Version: CETISv1.6.5
Analyzed: 08 Mar-09 15:57 Analysis: Parametric-Control vs Treatments Official Results: Yes
Data Transform Zota Alt Hyp  Monte Carlo NOEL LOEL TOEL TU PMSD
Untransformed C>T Not Run 100 >100 N/A 1 19.5%
Dunnett's Multiple Comparison Test
Control vs Conc-% Test Stat Critical MSD P-Value Decision(5%})
Control 2.5 -2.27 2.45 372000  1.0000 Non-Significant Effect
5 -4.03 245 372000  1.0000 Non-Significant Effect
10 -7.05 245 372000  1.0000 Non-Significant Effect
25 -11.7 245 372000 1.0000 Non-Significant Effect
50 -12.7 2.45 372000  1.0000 Non-Significant Effect
100 -24.1 245 372000  1.0000 Non-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision{5%)
Between 3.748044E+13 6.246741E+12 6 135 0.0000 Significant Effect
Error 9.725E+11 46309520000 21
Tot~l 3.8452943127E+13  6.2930500485E+12 27
ANOVA Assumptions
Attribute Test Test Stat Critical P-Value Deacision(1%)
Variances Bartlett Equality of Variance 14.5 16.8 0.0248 Equal Variances
Distribution Shapiro-Wilk Normality 0.975 0.7130 Normal Distribution
Cell Density Summary
Conc-% Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% Diff%
0 Control 4 1.91E+6 1.8BE+6 1.95E+6 1.B2E+6 201E+6 1.63E+4 B 77E+4 45%% 0.0%
2.5 4 2.26E+6 2.25E+6 2.27E+6 2.23E+6 2.28E+6 3.83E+3 2.06E+4 0.91% -18.0%
5 4 253E+6 246E+6 2,59E+6 235E+6 272E+6 298E+4 161E+5 6.36% -32.0%
10 4 299E+6 2.90E+6 3.07E+6 2.6BE+6 3.19E+6 4.05E+4 218E+5H 7.3% -56,1%
25 4 3.70E+6 3.5BE+6 3.82E+6 JA35E+6 4.06E+6 591E+4 3I.1BE+5 8.6% -93.3%
50 4 3.85E+6 3.74E+6 3 96E+6 3I.53E+6 4.22E+6 5.26E+4 2B83E+5 7.36% -101.0%
100 4 5.58E+6 5.49E+6 568BE+6 533E+6 5B81E+6 4.60E+4 24BE+5 4.44% -192.0%
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CETIS Analytical Report Report Date: 08 Mar-09 15:58 (p 1 of 1)
Test Code: 17-9647-5388/32189
Phytoplankton Growth Inhibition Test Pacific EcoRisk
Analysis No: 15-8463-6205 Endpoint: Cell Density CETIS Verslon: CETISv1.6.5
Analyzed: 08 Mar-09 15:57 Analysis: Linear Interpolation (ICPIN}) Official Results: Yes
Linear Interpolation Options
ﬂ’a""’f"m‘ Y Transform Seed Resamples Exp 95% CL  Method
Linear Linear 7055475 280 Yes Two-Point Interpolation
Point Estimates
Level Conc-% 95%LCL 95% UCL TU 95% LCL 95% UCL
IC2.5 =100 N/A N/A <1 N/A N/A
IC5 >100 N/A N/A <1 N/A N/A
IC10 >100 N/A N/A <1 N/A N/A
IC15 >100 N/A N/A <1 N/A N/A
IC20 >100 N/A N/A <1 N/A N/A
1C25 >100 N/A N/A <1 NiA N/A
1IC40 >100 N/A N/A <1 N/A N/A
IC50 >100 N/A N/A <1 N/A N/A
Cell Density Summary GCalculated Variate
Conc-% Control Type Count Mean Min Max StdErr StdDev CV% Diff%
0 Control 4 1.91E+6 1.B82E+6 2.01E+6 1.60E+4 B8.77E+4 4.59% 0.0%
25 4 2.26E+6 2.23E+6 2.2BE+6 3.76E+3 2.06E+4 0.91% -18.0%
5 4 253E+86 235E+6 2.72E+6 293E+4 1.61E+5 6.36% -32.0%
10 4 2.99E+6 2.6BE+6 3.19E+6 3.98E+4 2.1BE+5 7.3% -56.1%
25 4 J.70E+6 3.35E+6 4.06E+6 5.B1E+4 3.18E+5 B.6% -93.3%
50 4 3.85E+6 3.53E+6 4.22E+6 5. 17E+4 2B3E+5 7.36% -101.0%
100 4 558E+6 S5.33E+6 5.81E+6 4.52E+4 248E+5 4.44% -192.0%
Cel' Density Detail
Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Control 1.82E+6 2.01E+6 1.86E+6 1.9B6E+6
25 2.26E+6 2.23E+6 2.26E+6 2.28E+6
5 2.58E+6 2.72E+6 2.45E+6 2.35E+6
10 3.19E+6 3.07E+6 3.00E+6 2.68E+6
25 3.35E+6 4.06E+6 3.53E+6 3.85E+6
50 3.53E+6 4.22E+6 3.B3E+6 3.82E+6
100 5.81E+6 5.78E+6 S5.33E+6 5.41E+6
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CETIS Analytical Report Report Date: 0B Mar-08 15:57 (p 1 of 2)
Test Code: 17-9647-9386/32189
Phytoplankton Growth Inhibition Test Pacific EcoRisk
Analysis No: 03-5037-7206 Endpoint: Cell Density CETIS Version: CETISv1.6.5
Analyzed: 08 Mar-09 15.57 Analysis: Paramelric-Two Sample Official Results: Yes
Data Transform Zeta Alt Hyp  Monte Carlo NOEL LOEL TOEL TU PMSD
Untransformed C>T Not Run 0 >0 6.26%
Equal Variance t Two-Sample Test
Control vs Control Test Stat Critical MSD P-Value Decision{5%]}
Control Seawater -6.69 1.94 120000 1.0000 Non-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision{5%)
Between 3.403125E+11 3.403125E+11 1 44.8 0.0005 Significant Effect
Error 45575000000 7585833000 6
Total 3.8588749005E+11 3.4790832333E+11 7
ANOVA Assumptions
Attribute Test Test Stat Critical P-Value Decision{1%)
Variances Variance Ratio F 1.03 47.5 0.9840 Equal Variances
Distribution Shapiro-Wilk Normality 0.931 0.5230 Normal Distribution
Cell Density Summary
Conc-% Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr Std Dev CV% Diff%
0 Seawater 4 233E+6 229E+6 236E+6 2.21E+6 242E+6 1.61E+4 B8.66E+4 3.72% 0.0%
0 Control 4 1.91E+6 1.88E+6 1.95E+6 1.82E+6 2.01E+6 1.63E+4 B.77E+4 4.59% 17.7%
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Environmental Consulting and Tesling

Pacific EcoRisk
Thalassiosira pseudonana Cell Density Enumeration Data
Client: Applied Marine Sciences Initial Count: N\Pf
Test Material: A irte  Eftiueat Enumerating Scientist: &%~
Test Start Date:_C/25/0¢  Start Time: _ 43D Project #: 14499
Test End Date: % End Time: 1320 Test ID #: 32189
ﬁ
Treatment
o Rep A Rep B RepC Rep D Mean
Lab Water Control 1.2 2-0) Al V.90 .91
e 2.2 2.73 2.26 2.28 2.2
5 2.5 1.72 2.45  |2.35 2 .52
10 3.9 2 07 3. 00 2. '2-9\: ag
25 3.35 H. ol 3.53 .85 2,770
50 2,53 W22 2.3 2.8 2. 85
100 5.81 578 5.33 5.4\ 5 .5%
. Control Mean Density
This datasheet has been Date: Time: Signoff:
reviewed for completeness and (cells/mL x 10°) e fme 8no
consistency with Test
Acceptability Criteria and/or oD
other issues of concern. ’4 ' 3)/01 14 2
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Pacific EcoRisk

Environmental Consulting & Testing

Thalassiosira pseudonana Toxicity Test Water Quality Data

Client: Applied Marine Sciences Test ID# 32189 Test Date: _Z@M_
Test Material: 2} )C EFfuent Project #: 14499 Control/Diluent: __Algal Medium
Treatment Temp (‘C) pH D.O.(mg/L) | Salinity (pp0) | pigngCl l
Lab Water Control | 2.0.F g.00 &.4 TS D) i 2
15 z0-# g.0l ) 253 "M Jee
5 207 199 | g | 255 |mee/os/en
0« 707 | 3ax | w2 | 256 [T ilmp |
s |07 Tar | gu | gge [oemmergl |
50 20.F 1.7 .1 255 .
100 0.7 3.9 3.9 255 S —
Meter ID: Lfo pHl Dol Ecoq
Lab Water Control 2(, O %- [ 4 fn-l-r' ?’726’/&? |
25 200 | A3 oniizsele): (2 e
5 2.2 | 1Y ] o |
10 2{.0 g 5 '
25 2( .0 =t ‘1 =
50 2 .0 i L?
100 P RA ~
Meter 1D: LH) “Jk u
Lab Water Control A0- b/ ﬂ - 3‘i‘ e EQ/:J 7 G? e e
as 30. ;— “‘&-—5‘8 i3 S i / 2to P)
. 20 _S'- 2.46 SR gl % -
10 2o | 2.4%
25 20.5 8-58
50 20.5 .97 |
100 0.5 §-49.0 | NS e S
Meter ID: L{ J Ph \2—
Lab Water Control 3»0 4 9 q . Y 8 iy '}! J“t, fﬂ""‘l_
25 26.4 4.4\ il ¥
5 30.4 a.38 il v
10 3b.4 1.7 i
25 a“o( q q . 6 L‘ e Tl e S
50 060.4 9.41 e
100 0.9 .19 y
Meter ID: q % P H 1
Lab Water Control 20.5 4.2p . Do fdliee . i
25 20.5 Q. 124 55 "R ime,
5 2.5 .41 12.\ P et ©
10 255 9.4 1.4 255 | Oazs |
25 20.5 q.9% 123 255 "M ane
50 20:5 9.5 4. 25.5
100 265 9.55 220.0 25.3 =
Meter ID: Yo puo3 | Doty £S5 |
Initial Test Conditions Light Intensity (lux)
lolls7

26/62



Pacific EcoRisk

Environmental Consulting and Testing

Thalassiosira pseudonana Cell Density Enumeration Data Sheet

Client: Applied Marine Sciences Sample ID: Sea Water Control
Test Start Dale: Z/ZF/ 04 TestID#: BTLEY Project #:M_
Test End Date: Z/Zﬁ/ o 7 Control/Diluent: Algal Medium
Test Treatment Temp( O) pH D.O. (mg/l.) Salinity (ppt) Sign-Off
Date,
Lab Water Control Zo.7* §.00 Ty 254 25109
Sample 1D #:
Sea Water Control . 7 FQqe 3.% 2.5 e foof
— : — i phar Test Solution Prcp::n_
- — — - — . = = Ko WQ JNC' ...................
s _im o = s R ‘ Iﬁiiéﬁiéifiﬁn?’l"@é ................
Meter I ‘[0 PH V2 Doiz Ecos Inneculation Si&utﬂ':
= . _— [Date: Z
L.ab Water Control 2{« Q 3-'] o6 = ’ ~ 'S ?/ .......... ﬂf
= W() Time:
Seca Water Control Z’ ,U %Oq - 5 |mc07(5‘
e = —= = WQ Signoil* DGO
Meler ID qo - Pt\ u . S ir
' - (Date;
Lab Water Control R0-5 5.39 i 75 ﬁ/ 27 09
- = y (W ime:
Sea Water Control 29-9 g .43 ) _Q Imcla""o o >
—_— — WQ Signol[:
Meter ID Yo |7 ES :
Dale:
Lab Water Control 20.9 4.4g 1> 3/ 28/04
P |[WQ Time:
Sea Water Control 20.4 q . SA o ! Q =3 \ AHD
¥ . | w0Q SignoffMEc
e S5 W M TR S YRS | | S = |
Meter ID 4O PHIN A= :
’ Date:
Lab Water Control 20.5 q9.20 Li-to 25.0 “3fifer
WO Timé:
Sea Water Control 20.5 9.13 124 Mg . l ______ O%2p .
- 1 — 1IWQ Signoii: Yoo
Meter 1D Yo pHo3 Do14 Ecos |
Enumerating
Initial Count: _ 20.000 cells/ml,  Termination Time: __ 13%0 Scientist: _Sew 00000
Cell Densit)’ ( cells/mL x 10 t') Mean Cell Dcnsi[}
Treatment
Rep A Rep B RepC RepD {cells/mLx 10°)
Lab Water
St yR 2.0} - %0 17 1.9/
Sea Walter
Countrol 2-3y 2.33 2.2 22 2.3
) | Density
This datasheet has been reviewed for completeness and C‘nntrc;l ?dein IEYI'N[} Date: Time: SignofT:
consistency with Test Acceptability Criteria andfor other el )
issues of concern. /. G)I FYlAs Y00 y

Light Intensity (lux)

Initial Test Conditions

Wib¢
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Pacific EcoRisk Environmental Consulting and Testing

Appendix C

Test Data and Summary of Statistics
for the Reference Toxicant Evaluation of the
Thalassiosira pseudonana
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CETIS Summary Report

Report Date: 02 Mar-05 09:25 (p 1 of 1)
Test Code: 09-3940-3636/32194

Phytoplankton Growth Inhibition Test

Pacific EcoRisk

Test Run No: 02-3878-3152 Test Type: Cell Growth Analyst:  Rivian Villanueva
Start Date: 25 Feb-09 14:30 Protocol: ASTM E 1218-97a (Algae} Diluent: Laboratory Water
Ending Date: 01 Mar-09 13:10 Species: Thalassiosira pseudonana Brine: Not Applicable
Duration: S5h Source:  In-House Cutture Age: 7
Sample No;:  13-7905-2419 Code: KCI Client: Reference Toxicant
Sample Date: 25 Feb-09 14:30 Material:  Potassium chloride Project: 14502
Receive Date: 25 Feb-09 14:30 Source:  Reference Toxicant
Sampie Age: N/A{20.7 °C) Station:  In House
Comparison Summary
Analysis No Endpoint NOEL LOEL TOEL PMSD TU Method
03-5814-1385 Cell Density 25 5 3.54 7.2% Dunnett's Multiple Comparison Test
Point Estimate Summary
Analysis No Endpoint Level Conc-g/L 95%LCL 95% UCL TU Methed
20-1499-7251 Cell Density IC2.5 1.66 1.49 1.95 Linear Interpolation (ICPIN)
IC5 2.06 1.72 264
IC10 26 2.36 274
IC15 28 263 2.84
IC20 3.01 2.85 3.14
1C25 322 3.07 3.3
IC40 3.84 an 3.84
1C50 425 4.14 434
Cell Density Summary
Conc-g/L Control Type Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% Diff%
0 Control 4 1.99E+6 1.95E+6 2.02E+6 1.67E+6 2.0BE+6 1.66E+4 9.11E+4 4.59% 0.0%
0.625 4 217E+6 210E+6 223E+6 2.02E+6 240E+6 3.00E+4 164E+5 7.59% -9.07%
1,25 4 2.38E+6 2.35E+6 2.40E+6 232E+6 245E+6 1.20E+4 6,56E+4 2.76% -19.6%
25 4 2.01E+6 1.99E+6 2.02E+6 1.97E+6 2.06E+6 6.89E+3 3.77E+4 1.88% -1.13%
] 4 695E+5 6.84E+5 7.06E+5 6.60E+5 7.30E+5 5.27E+3 2.89E+4 4.15% 65.0%
10 4 1.90E+5 1.82E+5 19BE+5 1.60E+5 2.10E+5 3.94E+3 216E+4 11.4% 90.4%
Cell Denslty Detall
Conc-g/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Control 1.87E+6 1.96E+6 2.08E+6 2.03E+6
0.625 240E+6 2.02E+6 2.10E+6 2.14E+6
1.25 241E+6 232E+6 2.32E+6 2.45E+6
2.5 2.00E+6 1.97E+6 2.06E+6 2.00E+6
5 7.00E+5 &6.90E+5 7.30E+5 G6.60E+5
10 1.90E+5 2.10E+5 1.60E+5 2.00E+5
000-034-164-2 CETIS™ v1.6.5C nayst__ Y qa: gﬂ
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Pacific EcoRisk Envirommnental Consulting and Testing

Thalassiosira pseudonana Reference Toxicant Test Cell Density Data

Cliept: Reference Toxicant Initial Count: N IPF
Test Material: Potassium chloride Enumerating Scientist: e
Test Start Date: ZJ’/ Start Time: /(32 Project #: 14502
Test End Date: _3f } /O3 End Time: _|3jo Test 1D 4#: 32194
Treatment Rep A Rep B Rep C Rep D Mean
Lab Water Conirol "8’7 l-qQ Z-OS’ 2‘03 !66
0.625 g/LKC] 7 HD 2.0 2.\ 2y 2l
1.25 g/LLKC1 2 .4l 2_32 ’2_.32 2'\_;\5 2.3%%
Z.SEILKC] 7—-00 1-97 z.o(e z_oo 2.-°|
5 /LKCI 0.70 0.9 073 0.l 0.70
10 g/LLKCl 0-19 0- Ol 0-20 ©.19
This datasheet has been SontrsliMean De:151ty Date: Time: Signoff:
reviewed for completeness and (cells/mL x 10%)
consistency with Test
Acceptabilily Criteria and/or ’ ? 4 3,,/04 ’4' o0 gz)"/
other issues of concern. '
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Pacific EcoRisk

Environmental Consulting & Testing

Thalassiosira pseudonana Reference Toxicant Test Water Quality Data

Client: Reference Toxicant Test 1D #: 12194 Test Date: €1 25/04
Test Material: Potassium chloride Project #: 14502 Control/Diluent: _ Algal Medium
R?g:::ﬁ:;‘:’;ﬁ;‘g‘;m Temp (‘C) pH D.O. (mg/L} | Salinity (ppy) Sign-Off
Lab Water Control Co- 7 .00 3.4 25.4 st L
0.625 o7 363 3.t 263 NN gy
125 w7 .04 79 27.0  \"CFBYpr .
y o7 3.05 7.3 282 |,
5 ?0‘_? 3.03 2.7 309 Innoculation Sa:Lﬁ'
10 0.7 .05 7.4 3s.8
Meter 1D: 5 e DO 17 Eeo%
Lab Water Control 20. 7 ? 0%_ tDm ......... 2/"4/‘91 ................
0.625 20.% Al v 030
- 20. ? 3 0 W Sipnoif: '-)Q)
25 202 |
5 20. 7 LR
10 e, 7‘ Y- O?
Meter 1D: 5'5 n Dl\ u F
Lab Water Control ;;7-0- ir 33‘ B o2 !?7/ 09 ................
0625 20.5 824 R
125 20.5 o WS
25 80.5 <3
5 29- 5~ §-09
10 20.5 .00
Meler 1D: ﬁ P h 12 ‘.
Lab Water Control D‘b.g < 178 P a/a'g /164 .
0.625 20.¢ 1.0% e 1000
125 20.% 1.01 et R
25 08 | 4.7
5 0.9 € 4O
10 0. % g4
Meter 1D: 5 g pH \)
Lab Water Control 20.9 T.¥L ir.2 25.% Pig 3'::70(1_
s 20.5 q. o 4.6 2.0 Termination Time (310
125 2065 .13 4.2 2.y [ Tew
25 26.5 q.oY (2.9 2%¢.0 VAT oq40
5 26.5 ¥ .o 9.9 Zo.g  [roSkl
10 20.5 1.95 33 35.5
Meter ID; 5% pHo3 QoY Ec 05
Initial Test Conditions Light Intensity (lux)
(1700
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Pacific EcoRisk Environmental Consulting and Testing

Appendix D

Test Data and Summary of Statistics for the Evaluation of
the Chronic Toxicity of the Bay Area Regional Desalination
Project Effluent to Americamysis bahia
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CETIS Summary Report Report Date: 08 Mar-09 16:17 (p 1 of 2)

Test Code: 11-9585-8603/32190

Chronic Mysid Survival, Growth and Fecundity Test Pacific EcoRisk
Test Run No: 21-2258-0498 Test Type: Growlh-Survivai {7d} Analyst:  Jason Walker
Start Date: 25 Feb-09 15:00 Protocol: EPA/821/R/02/014 (2002) Diluent: Laboratory Water
Ending Date: 04 Mar-09 08:35 Species; Americamysis bahia Brine: Crystal Sea
Duration: 6d 18h Source:  Aguatic Biosystems, CO Age: 7
Sample No:  08-7787-0147 Code: Brine Client: AMS
Sample Date: 25 Feb-09 09:15 Material:  Effluent Project: 14499
Receive Date: 25 Feb-08 10:35 Source: Applied Marine Sciences
Sample Age: 6h (13.7 °C) Station:  MWHA
Comparison Summary
Anilysis No Endpoint NOEL LOEL TOEL PMSD TU Method
18-0763-0142 7d Survival Rate 100 >100 N/A 11.2% 1 Steel Many-One Rank Test
16-9066-4752 Mean Dry Biomass-mg 100 >100 N/A 23.9% 1 Dunnett's Multiple Comparison Test
Point Estimate Summary
Analysis No Endpoint Level Cone-% 95%LCL 95% UCL TU Method
01-1773-8098 Mean Dry Biomass-mg IC2.5 >100 N/A N/A <1 Linear Interpolation {ICPIN)

IC5 >100 N/A N/A <1

IC10 >100 N/A NIA <1

IC15 >100 N/A N/A <1

IC20 >100 N/A N/A <1

IC25 >100 N/A NIA <1

IC40 >100 N/A N/A <1

IC50 =100 N/A N/A <1

7d Survival Rate Summary
Conc-% Control Type  Count Mean 95% LCL 95% UCL Min Max Std Err StdDev CV% Diff%

0 Control 8 0.925 0.886 0.964 0.8 1 0.018% 0.104 11.2% 0.0%
25 8 0.975 0.949 1 0.8 1 0.0129 0.0707 7.25% 5.41%
5 a 0.975 0.949 1 0.8 1 0.0129 0.0707 7.25% -5.41%
10 8 1 1 1 1 1 0 0 0.0% -8.11%
25 a8 0.85 0.897 1 0.6 1 0.0258 0.141 14.9% -2.7%
50 8 0.95 0.915 0.985 0.8 1 0.0168 0.0926 9.75% -2.7%
100 8 0.975 0.949 1 0.8 1 0.0129 0.0707 7.25% -5.41%
Mean Dry Biomass-mg Summary
Conc-% Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% Diff%
0 Control 8 0.262 0.243 0.28 0.176 0.316 0.00925 0.0507 19.4% 0.0%
25 8 0.206 0.293 0.319 0.236 0.346 0.00629 0.0345 11.3% -16.5%
5 8 0.294 0.275 0.312 0.204 0.372 0.00904 0.0495 16.9% -12.2%
10 8 0.309 0.293 0.326 0.23 0.378 0.00798 0.0437 14.1% -18.3%
25 8 0.31 0.288 0.332 0.19 0.398 0.011 0.0602 18.4% -18.5%
50 8 0.293 0.268 0.318 0.23 0.446 0.0121 0.0665 22.7% -12.0%
100 8 0.307 0.285 0.329 0.216 0.384 0.0109 0.0595 19.4% -17.3%
000-034-164-1 CETIS™ v1.6.5C Analyst JOV—  qa_s#
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CETIS Summary Report Report Date: 08 Mar-09 16:17 (p 2 of 2)
Test Code: 11-9585-8603/32190

Chronic Mysid Survival, Growth and Fecundity Test Pacific EcoRisk
7d Survival Rate Detail

Conc-% Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep § Rep 6 Rep 7 Rep 8

0 Control 1 1 0.8 1 1 0.8 1 0.8

2.5 1 1 1 1 0.8 1 1 1

5 08 1 1 1 1 1 1 1

10 1 1 1 1 1 1 1 1

25 1 1 1 0.6 1 1 1 1

50 1 0.8 1 0.8 1 1 1 1

100 1 1 1 1 08 1 1 1

Mean Dry Biomass-mg Detail

Conc-% Control Type  Rep 1 Rep 2 Rep 3 Rep 4 Rep § Rep 6 Rep 7 Rep 8

0 Control 0.316 0.316 0.2 027 0.284 0.252 0.278 0.176

2.5 0.328 0.284 0.346 0.236 0.312 0.332 0.312 0.296

5 0.204 0.308 0.302 0.262 0.296 0.372 0.33 0.274

10 0.304 0.378 0.306 0.322 0.274 0.336 0.324 0.23

25 0.308 0.398 0.284 0.19 0.36 0.316 0.308 0.316

50 0.306 0.23 0.446 0.246 0.266 0.292 0.286 0.272

100 0.374 0.29 0.322 0.216 0.234 0.384 0.314 0.32

000-034-164-1 CETIS™ v1.6.5C Analyst_Jv~  aa_sw
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CETIS Analytical Report Report Date: 08 Mar-09 16:17 (p 2 of 3)
Test Code: 11-9585-8603/32190
Chronic Mysid Survival, Growth and Fecundity Test Pacific EcoRisk
Analysls No: 18-0763-0142 Endpoint: 7d Survival Rate CETIS Version: CETISv1.6.5
Analyzed: 08 Mar-09 16:12 Analysis: Nonparametric-Control vs Trealments Official Results: Yes
Data Transform Zota Alt Hyp Monte Carlo NOEL LOEL TOEL TU PMSD
Angular {Corrected) C>T Not Run 100 >100 NIA 1 11.2%
Steel Many-One Rank Test
Cantrol va Cone-% Tast Stat  Critical  Ties P-Value Decision(5%)
Control 2.5 76 46 2 0.9820 Non-Significant Effect
5 76 46 2 0.9820 Non-Significant Effect
10 80 45 ] 0.9950 Non-Significant Effect
25 74.5 46 1 0.9710 Non-Significant Effect
50 72 46 2 0.9430 Non-Significant Effect
100 76 48 2 0.9820 Non-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(5%)
Between 0.03935887 0.006559811 6 0.614 0.7180 Non-Significant Effect
Error 0.5237871 0.01068953 49
Total 0.56314594671130  0.01724934205413 55
ANOVA Assumptions
Attribute Test Test Stat Critical P-Value Decision{1%)
Variances Mod Levene Equality of Variance 0.614 3.18 0.7180 Equal Variances
Distribution Shapiro-Wilk Normality 0.694 0.0000 MNon-normal Distribution
7d Survival Rate Summary
Conc-% Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% Diff%
0 Control 8 0.925 0.886 (.964 0.8 1 0.0192 0.104 11.2% 0.0%
25 8 0.975 0.948 1 0.8 1 0.0131 0.0707 7.25%  -541%
5 8 0.975 0.948 1 0.8 1 0.0131 0.0707 7.25% -5.41%
10 8 1 1 1 1 1 0 0 0.0% -8.11%
25 8 0.95 0.896 1 0.6 1 0.0263 0.141 14.9% -2.7%
50 8 0.95 0915 0.985 0.8 1 0.0172 0.0926 9.75%  2.7%
100 8 0,975 0.948 1 0.8 1 0.011 0.0707 7.25%  -541%
Angular {Corrected) Transformed Summary
Conc-% Control Type  Count Mean 95% LCL 95% UCL Min Max StdEr StdDev CV% Diff%
0 Control 8 1.26 1.21 1.3 1.11 1.35 0.0229 0.123 9.81% 0.0%
2.5 8 1.32 1.28 1.35 1.11 135 0.0156 0.0842 6.4% -4.74%
5 8 1.32 1.28 1.35 1.11 1.35 0.0156 0.0842 6.4% -4.74%
10 8 1.35 1.35 1.35 1.35 1.35 0 0 0.0% -7.11%
25 8 1.29 1.23 1.35 0.886 1.35 0.0301 0.162 12.6% -2.54%
50 8 1.28 1.24 1.33 1.11 1.35 0.0205 0.11 857%  -2.37%
100 8 1.31 1.28 1.34 1.11 1.35 0.0155 0.0834 6.35% 4.47%
000-034-164-1 CETIS™ v1.6.5C Analyst_MHW/  oa_gw
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CETIS Analytical Report Report Date: 08 Mar-09 16:17 (p 3 of 3)

Test Code: 11-9585-8603/32190
Chronic Mysid Survival, Growth and Fecundity Test Pacific EcoRisk
Analysis No: 18-0763-0142 Endpoint: 7d Survival Rate CETIS Version: CETISv1.6.5
Analyzed: 08 Mar-09 16:12 Analysis: Nonparametric-Control vs Treatments Official Results: Yes
Graphics
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CETIS Analytical Report Report Date: 08 Mar-09 16:17 (p 1 of 3)
Test Code: 11-9585-8603/32190
Chronic Mysid Survival, Growth and Fecundity Test Pacific EcoRisk
Analysis No: 16-2066-4752 Endpoint: Mean Dry Biomass-mg CETIS Version: CETISv1.6.5
Analyzed: 08 Mar-09 16:16 Analysis: Parametric-Conlrol vs Treatments Official Results: Yes
Data Transform Zeta Alt Hyp  Monte Carlo NOEL LOEL TOEL TU PMSD
Untransformed C>T Not Run 100 >100 N/A 1 23.9%
Dunnett's Multiple Comparison Test
Control vs Conec-% Test Stat Critical MSD P-Value Decision{5%}
Control 2.5 -1.67 2.36 0.0625 0.9990 Non-Significant Effecl
5 -1.21 2.36 0.0625 0.9940 Non-Significant Effect
i0 -1.8 2.36 0.0625 0.9990 Non-Significant Effect
25 -1.83 2.36 0.0625 0.9990 Non-Significant Effect
50 -1,19 2,36 0.0625 0.8930 Non-Significant Efect
100 -1.71 236 0.0625 0.9990 Non-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision(5%)
Between 0.01424249 0.002373748 6 0.843 0.5430 Non-Significant Effect
Error 0.1379901 0.002816125 49
Total 0.15223260316998  0.00518987257965 55
ANOVA Assumptions
Attribute Test Test Stat  Critical P-Value Decision{1%)
Variances Barilett Equality of Variance 3.63 16.8 0.7260 Equal Variances
Distribution Shapiro-Wilk Normality 0.97 0.1800 Normal Distribution
Mean Dry Biomass-mg Summary
Conc-% Control Type  Count Mean 95% LCL 95% UCL Min Max StdEr  StdDev CV% Diff%
o] Control 8 0.262 0.242 0.281 0.176 0.316 0.00941  0.0507 19.4% 0.0%
25 8 0.306 0.293 0319 0.236 0.346 0.0064 0.0345 11.3% -16.9%
5 8 0.204 0.275 0.312 0.204 0.372 0.0052 0.0495 16.9% -12.2%
10 8 0.309 0.293 0.326 0.23 0.378 0.00812 0.0437 14.1% -18.3%
25 8 0.31 0.287 0.333 0.1¢ 0.398 0.0112 0.0602 19.4% -18.5%
50 8 0.293 0.268 0.318 0.23 0.446 0.0124 0.0665 22.7% -12.0%
100 8 0.307 0.284 0.329 0.216 0.384 0.011 0.0505 19.4% -17.3%
Graphics
0.5— 0.207
.15 [ ]
0.4~ 1 B
; B i [
3 T [ l ' —— ..-. =
E o | -I ;—'—l '_._! —.— . - d| Tl .05 o
bR !
ESRIR S
0.2+ - - - - - . Repet red
0,05~ ‘.
Q1 = ....
4.10- .
P
ag T T T T T 1 ol T T T T T T T T 1
L] 15 H w p-1 o 25 20 15 1.0 A5 1) [-23 10 L5 an 29
Come=% Rankits
000-034-164-1 CETIS™ v1.6.5C Analyst_)\  QaA_gn

37/62




CETIS Analytical Report Report Date: 08 Mar-09 16:17 (p 1 of 1)

Test Code: 11-9585-8603/32190
Chronic Mysid Survival, Growth and Fecundity Test Pacific EcoRisk
Analysis No: 01-1773-8098 Endpoint: Mean Dry Biomass-mg CETIS Version: CETISv1.6.5
Analyzed: 08 Mar-09 16:16 Analysis: Linear Interpolation (ICPIN) Official Results: Yes
Linear Interpolation Options
X Transform Y Transform Seed Resamples Exp 95% CL Method
Linear Linear 5795186 280 Yes Two-Point Interpolation
Point Estimates
Level Conc-% 95%LCL 95% UCL TU 95% LCL 95% UCL
Ic2.5 >100 N/A N/A <1 N/A N/A
IC5 >100 N/A N/A <1 N/A N/A
IC10 >100 N/A N/A <1 N/A N/A
IC15 >100 N/A N/A <1 N/A, N/A
IC20 >100 N/A N/A <1 N/A N/A
IC25 >100 N/A N/A <1 N/A N/A
1C40 >100 N/A N/A <1 N/A, N/A
IC50 >100 N/A N/A, <1 N/A N/A
Mean Dry Blomass-mg Summary Calculated Variate
Conc-% Control Type Count Mean Min Max StdErr StdDev CV% Diff%
0 Control 8 0.262 0.176 0.316 0.00925 0.0507 19.4% 0.0%
25 8 0,306 0.236 0.346 0.00629 0.0345 11.3% -16.9%
5 8 0.294 0.204 0.372 0.00904 0.0495 16.9% -12.2%
10 8 0.309 0.23 0.378 0.00798  0.0437 14.1% -18.3%
25 8 0.31 0.19 0.398 0.011 0.0602 19.4% -18.5%
50 8 0.293 0.23 0.446 0.0121 0.0665 22.7% -12.0%
100 8 0.307 0.216 0.384 0.0109 0.0595 19.4% -17.3%

Mean Dry Biomass-mg Detail
Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep § Rep 6 Rep 7 Rep 8

0 Control 0.316 0.316 0.2 0.27 0.284 0.252 0.278 0.176
2.5 0.328 0.284 0.346 0.236 0.312 0.332 0,312 0,296
5 0.372 0.33 0,274 0.204 0.308 0.302 0.262 0.296
10 0.304 0.378 0.306 0.322 0.274 0.336 0.324 0.23
25 0.308 0.398 0.284 0.19 0.36 0.316 0.308 0.316
50 0.306 0.23 0.446 0.246 0.266 0.292 0.286 0.272
100 0.374 0.29 0.322 0.216 0.234 0.384 0.314 0.32
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Pacific EcoRisk Environmental Consulting and Testing

7 Day Chronic Americamysis bahia Toxicity Test Test Data

Client: Applied Marine Sciences Organism Log#: 1)\‘\"% Ape. M_s__
Test Material:  JShmewevar Brine. Organism Supplier: A6 S
Test 1D #: 32190 Project #: 14499 Control/Diluent: DI & Crvstal Sea @ 25 ppt
Test Date: 21 D%l 0A Control Water Batch: 7 0%
Treament | Temp pH D.0. (mg/l.) | Salinity (ppt} # Line Organisms SIGN-OFF
(% effluent) | (C) new old new old new old A| B L D E F G H
comt |2+n 390 lea | o] [gls|s|s|sls| 5[5 |nmion
s |wnlzn ] Jez] faszl slsis|s|s|s|<|s{Zces.
5 |walao] V5| 52| | S|S| S| S|S[S]5]S rdg' .....
o lpeass]  lge | fwsal [s[sls|s{s|s|s|5] e
2w lenlaay gy I s ] s{s|s{s|s|ss]s|Vseo
o |24l [z {2950 s|s|s|s|sfs|s|* BT S
o |wal3za| (23] lw4al {s[s|s|s|s|5|S sl
Mewrtp psod | pz|  losiz|en |Eees| b | 1 [ L | | P
oot |20s | 325 |26 [0\ pes 154 515 (5 (51555 |5 5404 |
bs 23|25 |92 [ga [S2 hsa (8| 5|55 |5|5]5|5(5|H Hmpmgf
s |2ealeos [T sy [Alosz [ 2585 5]|5]5 |5 |5]5]5] Jie |
o l2e3| o [T0024 B2 st [BHs5[5]5]5]5]5]8 s
s |13 746 [793 g0 [$3 (w9 (2SR 5| 5] 5|4 5] 5[5] 5] Tas0
0 |aea|% [392 2 50 lws [55]5(5 5] 5|5 55| 5] ea
w  |sea|292 N3 [dS[wo [¥q(5(5|5]5] 5|55 |5 " il
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Pacific EcoRisk

Em ironmental Consulting and Testing

7 Day Chronic Americamysis bahia Toxicity Test Test Data

Client: Applied Marine Sciences Organism Log#: 1o § Age: ] f%i
Test Material: “”BJJM&-H Brine Organism Supplier  AQ §
TestID# 32190 Project #: 14499 Control/Diluent: DI & Crystal Sea @ 25 ppt
“Test Date: L] o Control Water Baich: . 1P %
Treatment | Temp pH D.0. (mg/L) | Salinity (ppt) # Live Organisms SIGN-OFF
(% elfuenty | ('C) new old new old new old A B C D E_J F G H
cone [25[336 [1-525 |5.9 [us k5] 5[ S| S 5| 5] 4] 5] 5] aniee
25 @8 Y|age (58] 83 b |26 26935 g Y (5[5 o[ Tieq
s |28)(3ga [r4) ley bt (e 253 D5 5|5 [S[55 5 s
0 12571289 1488y I5.5 e P9 SIS[S[S|S|SIS B " s
s silage .78(5¢ |50 |wsleeo| S o] 44| 85|55 T2i0
o |Slsa W] 83151 w53 SIS S 4 1B5ISIS5 T P
w87 |29 B-11 82 [5- 2w 2514 | S5 |5 Sl5 D] S
Meter 1D [OHA] puit | 12{PO® | b (2] EOS [cod | . |
conirol [V [ 140 7.4‘32:‘{ 07247125015 | 514 g g Lf S | 4 ,[_),J%’.'?‘“‘\ .......
25 |2t 742 [ 122 g—Y 1 [2SUS|SIS 5 YIS S M;f'c‘u:"' ............
s pedlm [7.44|8.0 5.0laa B YHEL SIS [S15[5]SIS™ 6
w oo |4 [759 80 57 o252 5 1< | <[ SISISS LS| mows
s [Pogl1ay |7 Slge DY s SYS IS [S 1451 S/ SS [T=a
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Meter ID | 7 \L Pl_N'L Do 1t 707 YTeos &a| ‘ Js1y ,1 {0
conna 260256 | #5843 |b.3|a [ S[S Y]] s[y[5 |y [FArapen
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Pacific EcoRisk

Environmental Consulting & Testing

Americamysis bahia Dry Weight and Biomass Value Data

Client: Applied Marine Sciences Test ID #: 32190 Project # 14499
Sample: Tare Weight Date: 22409  Sign-off: y 7
Test Date: 1,{ 1 )” / Kl Final Weight Date: 3. 5-<9  Sign-ofl: _Me—
Pan 11D Concentration (%) Initial :’:]n Weight | Pan + Dry Mysid lnili‘al # ul? Mysid Biomass
Replizts 2) Weight (mg) Organisms Value (mg)

1 Control A 2775 - A9 .00 3 n 36
2 B 25.1Y4 2732 5 o-Tlb
3 C 217-9Y ag.qy 5 o+ 200
4 D 30.32 367 5 0. 70
5 E s 11 27-33 5 o. 294
6 F 24-¥0 ab-ol, 5 o~ 252
7 G 22.99 aYy. 29 5 & 1Y
8 H %74 29 b2 5 6- 1N &
9 2.5 A 2373 25-37 5 0. SN
10 B 26.Y/ k.23 5 o, 1l
1] C 2797 29.70 5 o.2%=Hb
12 D Al o~ _25.40 S 0.2%6§
13 E as-¢7 214> 5 o.M\
14 F 30-4S 52 | 5 a. T3
15 G 27832 >9.349 5 o .3
16 H .ok 33.56 5 0. 274
17 5 A 27.57 Ar%-59 5 o 204
18 B 3(-33 33.%57 5 0. “$o%
19 C 23.5% as .39 5 0. S0
20 D 26-Yo 27 5 0. 2T
21 E 2s. 30 ab-7¥ 5 6. 29¢
22 F 2850 20.6¥% 5 o-377%
23 G 26 -5 a4 5 O.13730
24 H 2res 29.52 5 o 04
25 10 A RE.57 ares 5 0 -S04
26 B 259 a7.-0% 5 0%
27 C 36.13 30646 5 O, 6
28 D 24 2649 5 o T
29 E X7. 2 ¥ 5 o. 274
30 F 2y .89 2657 5 o. 316
31 G 36 ¥¥ 2850 5 o. 314
32 H | 284§ 2443 5 o, 210
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Pacific EcoRisk

Environmental Consulting & lesting

Americamysis bahia Dry Weight and Biomass Value Data

Client: Applied Marine Sciences Test 1D #: 32190 Project # 14499

Sample: Tare Weight Date: 2-24 o9 Sign-ofl: __nle

Test Dale: 1/!1/(! ) Final Weight Date: 3 - 504 Sign-off: _ Jue
Pan 1D Concentration (%) Initial :’an Weight Pan -t.Dry Mysid lnili'al‘sﬁfl ol: Mysid }‘310mass
Replicate mg) Weight (mg) Organisms Value (mg)

33 25 A 20D 27154 5 o %oy
34 B 24X 26 -¥S~ 5 O. 24y
35 c 28-HS 24.%7 5 6:2v4
36 D 25-34 24631 5 b~ (A0
37 E 26-3% a2 5 0. Ibo
38 F 26-3% 27-9( 5 5,316
39 G S a 21-Y 5 6. 3ok
10 H 2571 27:30 5 L A
41 50 A 2113 a9.20 5 0- hot
2 B ar.s4 29.74 5 6+ 310
X! o as.y1 a7 70 5 b. A4 b
H D 27-170 a£43 5 o-1Ab
45 E 2395 2y.2€ 5 0. 244
46 F 2821 29.67 5 O, na
47 G 2513 .45 5 9 19%
48 H 27. ¥ 28 SY 5 §- 211
49 100 A 30.53 22.40 5 D. 4
50 B 2394 28.29 5 0. 710
51 C 2842 24.9> A | 231
52 D 2445 30.53% 5 Q. 26
53 E 27 13— 2829 5 6. 3R
54 B 29.13 3l.05” 5 0- -3 ¥4
55 G 29.44( 3098 5 0 .34
56 H _30.24 2(-¥Y 5 o .3

QA I 2%.99 26-99

QA2 5.5 as. 5!

QA3 6% 2. b3

QA4 2p.03 23

QA5 27-33 27 %%

QA6 21.20 > 11
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Pacific EcoRisk Environmental Consulting and Testing

Appendix E

Test Data and Summary of Statistics
for the Reference Toxicant Evaluation of the
Americamysis bahia
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CE (IS Summary Report

Report Date:

05 Mar-09 15:32 {p 1 of 2}

Test Code: 06-2472-02168/32192
Chronic Mysid Survival, Growth and Fecundity Test Pacific EcoRisk
Test Run No: 13-2398-9421 Test Type: Growth-Survival-Fec (7d) Analyst:  Rivian Villanueva
Start Date: 25 Feb-09 15:45 Protocol: EPA/821/R/02/014 (2002) Dlluent: Laboratory Water
Ending Date: 04 Mar-09 08:45 Species: Americamysis bahia Brine: Crystal Sea
Duration: 6d 17h Source:  Aguatic Biosystems, CO Age: 7
R————————————— e e —
Sample No:  12-4853-2547 Code: NaCl Client: Reference Toxicant
Sample Date: 25 Feb-08 15:45 Material;  Sedium chloride Project: 14500
Receive Date: 25 Feb-09 15:45 Source: Reference Toxicant
Sample Age: N/A (26.7 °C) Station:  ln House
Comparison Summary
Analysis No Endpoint NOQEL LOEL TOEL PMSD TU Method
16-3010-1391 7d Survival Rate 0.5 1 0.707 12.1% Steel Many-One Rank Test
00-3908-7142 Mean Dry Biomass-mg 0.25 0.5 0.354 17.4% Steel Many-One Rank Tesl
Point Estimate Summary
Analysis No Endpoint Level Conc-g/L 95%LCL 95% UCL TU Method
15-1823-5578 7d Survival Rate EC50 0.6 0.546 0.658 Spearman-Kérber
03-4110-6648 Mean Dry Biomass-mg IC2.,5 0.181 0.0306 0.276 Linear Interpolation (ICPIN)
IC5 0.236 0.0612 0.305
IC10 0.263 0.122 0.373
IC15 0.343 0.219 0.474
IC20 0.382 0.283 0.523
IC25 0.441 0.336 0.552
IC40 0.566 0.45 0.642
IC50 0.638 0.515 0.702
7d Survival Rate Summary
Conc-giL Control Type Count Mean 95% LCL 95% UCL Min Max StdErr  StdDev  CV% Diff%
0 Lab Waler Conir 8 0975 0.949 1 0.8 1 0.0129 0.0707 7.25% 0.0%
0.125 8 0.975 0.949 1 0.8 1 0.0129 0.0707 7.25% 0.0%
0.25 8 1 1 1 1 i 0 o 0.0% -2.56%
0.5 a 0.75 0.663 0.837 0.4 1 0.0425 0.233 3.1% 23.1%
1 8 0 0 0 0 0 0 0 100.0%
2 8 0 0 0 0 0 o 0 100.0%
Mean Dry Biomass-mg Summary
Conc-g/L Control Type  Count Mean 95% LCL 95% UCL Min Max StdEr StdDev CV% Diff%
4] Lab Water Contr 8 0.278 0.263 0.293 0.212 0.328 0.00734  0.0402 14.4% 0.0%
0.125 8 0.279 0.261 0.296 0.212 0.352 0.00859 0.047 16.9% -0.09%
0.25 8 0.263 0.245 0.28 0.23 0.37 0.00863 0.0473 18.0% 5.57%
0.5 8 0.192 0.167 0.217 0.066 0.262 0.0122 0.0671 34.9% 30.9%
1 8 0 0 0 0 0 0 0 100.0%
2 ] 0 0 0 0 0 0 0 100.0%
000-034-164-1 CETIS™ v1.6.5C Analyst: R’V QAo
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CETIS Summary Report Report Date: 05 Mar-09 15:32 (p 2 of 2)
Test Cods: 06-2472-0218/32192

Chronic Mysid Survival, Growth and Fecundity Test Pacific EcoRisk
7d Survival Rate Detail

ConcgilL Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8

0 Lab Water Contr 1 1 0.8 1 1 1 1 1

0.125 1 1 1 0.8 1 1 1 1

0.25 1 1 1 1 1 1 1 1

0.5 1 0.8 04 0.8 0.8 1 0.4 0.8

1 0 0 0 0 0 o 0 0

2 0 0 o] 0 o ¢ 0 0

Meoan Dry Biomass-mg Detall

Conc-g/L Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep7 Rep 8

0 Lab Waler Contr 0.286 0.328 0.228 0.312 0.212 0.288 0.27 0.302

0.125 0.212 0.272 0.282 0.252 0.262 0.352 0.342 0.254

0.25 0.248 0.29 0.236 0.25 0.246 0.232 0.37 0.23

05 0.262 0.204 0.126 0.228 0.198 0.262 0.066 0.192

1 0 0 0 0 0 0 0 0

2 0 0 0 0 0 0 0 0

000-034-164-1 CETIS™ v1.6.5C anayst_ RV oa S*
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Pacific EcoRisk Environmental Consulting and Testing

7 Day Chronic Americamysis bahia Reference Toxicant Test Data

Client: Reference Toxicant Organism Log#: S YOR
Test Material: Potassium chloride Organism Supplier:_ADS
TestID#:___ 32192 Project #___ 14500 Control/Diluent: D1 & Crystal Sca @ 25ppt
Test Date:_2{2'5 /31 Randomization: F. (5. Control Water Batch: 70¥
Treatment | Temp pH D.O.(mg/L) | Salinity (pp) # Live Organisms =
@LKD | ¢y | new | o | mew | od | pew | od | Al B C| D] EIF|G]|H
e T e Lo A | R (7Y 51515 515 ls [2pafer
o125 126.212.¥3 79 5.4 "5 AAPIEICIEATE i a
025 |267|718Y 7.3 25.8 5418185 518 s [
o5 ke 73S g2|  lus 5161561551515 s )s9s—
TR 152 |vel 216 315615 5 s W
2 %784 90l ez 5161515915152 =]
weerin [ P Dsryq cof
control |20L2|2.91 s |2-3 |log bi0 |25.9 5 5 4 > 5 5 == DaZ‘c/zé'Jb?
0025 [2e313.00|1.0417.0 [H1 S 5|26\ &is S5dlssSsS > Tﬁ?mm
025 [Rb2lzol |20 |71 |55 (X126l | S SiS | =[S SIsis hd\;r_
os [2eHyoa |90 |72 |255i2e| YIS 1S5[41S |4 IS Y0
L hetpoa i |z o5 peslzeq{oli o [ ol ol ol |0 7B
. ooz 140 g7 15 lralzs| @O O[] o 9| 9o [,

Meter ID_ |20 ph 02 %xiu poiz [Dow | Foo$ | Brodf :

control e | 368 |7 |12 5 [25:8|2848| 6 |5 s | 5| 5| 5| 5] a2
0125 |27 %00 (7240 1.6 |5 | 259 (%0 §5|5|5|4|5 5|55 T.c.ésolmm
0zs |7 s.u 708 1.1 |255| 22| S |5 |S|s|S|S|S |5

05 lgpg | 8.4 (77| 7.7 |34t |250(seaf5 |4 (414 Y |5 1415

| |7 [342] 245 [2.0]5A |25a|2eq]— | ol - | | | ~|O|~ [

A ) e B el A el o i i ) ] fl i
Meter ID |20A |™™ 23 Lo |bo 1o ££ 05| g0

o |51 L0799 |72 Le7 [Pd 2[5 |54 [5]5]5]5]5)2/70
onzs |254|8\H 749522 |51 (&S5 | 5|59 5|55 |5 e
05 |se |8.1%] 797 |23 | 50 56|22 |5 |5 |5 |5 |5 | 5|5 |5 Y
s 2se@ 19170 [T 15715% 23| 5|4 |24 |4 5|45 “oqne
T TwcBool - | 77— B3| = [~ = -~ = ~[-1~[Tee”
;| ase =1 e e e s O e T R e

weerin | 28| P [pH1 T [P0 (21000 E(O] E-PS]
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Pacific EcoRisk Environmental Consulting and Testing

7 Day Chronic Americamysis bahia Reference Toxicant Test Data

Client: Reference Toxicant Organism Log#: YYoX
Test Malerial: Potassium chloride Organism Supplier: A =) S
Test 1D 4: J2ie2 Project #: 14500 Control/Di Tuent: DI & Crystal Sea @ 25ppt
Test Dawe: 2 /26/04  Randomization: & {p . | Control Water Batch: Fo&
Treatment | Temp pH D.0. (mp/L) Salinity {ppt) # Live Organisms SIGN-OFF
(LKCDH | (O | ey old new old new old A | B C | D E F|] G| H
Control (256 |#€4™" (330 |83 | 6% | (268 | S| S |4 [§ | S[S[S | D%/ 1o i
0125 55 |aga %42 |24 6.2 |ma (a0 | S|S |5 |4 | S|sS|SS CATT

025 |25 |390 B0t gy |54 |ayg i [ S| s s |5 | S|s[o[" s
05 [%-57944 268 |gs |60 g [26b| T[4 2[4 4[S[4]4 [orp

| e 1 Y S P el | i o | 5 g i 8
! o _ _ > - pd = == | —[—= [~ [oii¥e
Meer 1D [24AS] it | g2 |poto | yor [€ot  jecoM
comrol P57 |35 [1.54] 22 | Ly 24512 S |6 | Y|S|S 5| S5 [™3km
0125 |P%7[7.81 [1,85|80 |0 [aue (255 | S |S |¢ <|sls[e™
02s 1057 |42 [154] 724 pa [Bo|23A|s (S| SIS (S Tsl IS [mm
05 257 |2au [15u]9a b |safest[S |42 v |9 ]S ]9 ]g :In:?%,

; = e ey B _,___"___bm"'vm;ﬂ“/
Meter ID_JUA- %I’Lw&a M Do | E2eS o)

Control % 776 q-?‘ 67 Z{lb a"iﬂ s. -S "\ 5 5 -S S Da:’;;{a/ >

onns |259|L8 M [E8 [64 [ 3s7]s (s isluls [s<ls |5 e
025|258t WA[K.0[ 631359 ¢ [s s | sSis [sls s [Ttk
05 |zs8| T[T, |63 N0l s [ z[uly|s 4|y [ToE

] e, . . o e ey -t | - —_— — = i = F' chc.\\xa.‘lf-.?il«{ﬂ:

5 — = _ e i = - i i I 2] a omwoﬂ'é("'
maer i [PAP | B\ pios | 00D [ Do [ o\l 5.
Contral |250}- |33 b 20 |55 |45 |S|S|s |5 [3Mle4
0125|290 3% 64 256 | 5151845 |5 | s|S [Tosus
025|259 135 6.9 2s3|1S |1SISIS5|5|s|sS|s FMI)S&(Z" ..........
os 068 [sas] Teal lawls[ul2[y[q[sTa[y[™

| == S e g N [ ey e ey

: o ul i RN [ N NS A A e
Meter ID_| AP pHI2 DoM £y

47162




Pacific EcoRisk Environmental Consulting and Testing

Appendix F

Test Data and Summary of Statistics for the Evaluation of
the Chronic Toxicity of the Bay Area Regional Desalination
Project Effluent to Menidia beryllina
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CETIS Summary Report

Report Date:

11 Mar-02 15:41 (p 1 of 2)

Test Code: 10-0189-9998/32191

Chronic Larval Fish Survival and Growth Test Pacific EcoRisk
Batch ID: 16-3894-6560 Test Type: Growlh-Survival (7d) Analyst:  Jason Walker
Start Date: 26 Feb-09 11:00 Protocol: EPA/821/R/02/014 (2002) Diluent: Laboratory Water
Ending Date: 05 Mar-09 08:30 Species: Menidia beryllina Brine: Crystal Sea
Duration: &d 21h Source:  Aguatic Biosyslems, CO Age: 11
Sample ID: 08-77687-0147 Code: Brine Client: AMS
Sample Data: 25 Feb-09 08:15 Materlal:  Effluent Project: 14409
Recelve Data: 25 Feb-09 10:35 Source:  Applied Marine Sciences
Sample Age: 26h (13.7 °C) Station: MWHA
Comparison Summary
Analysis ID  Endpoint NOEL LOEL TOEL PMSD TU Method
08-8190-6186 7d Survival Rate 100 >100 NIA 6.17% i Steel Many-One Rank Test
04-8325-89227 Mean Dry Biomass-mg 100 >100 NIA 10.1% 1 Dunnett's Multiple Comparison Test
Point Estimate Summary
Analysis ID  Endpoint Level % 95% LCL 95% UCL TU Method
09-7075-4299 Mean Dry Biomass-mg IC5 >100 N/A N/A <1 Linear Interpolaticn (ICPIN}

IC10 >100 N/A N/A <1

IC15 >100 N/A N/A <1

1C20 =100 N/A N/A <1

1C25 >100 NIA, N/A <1

IC40 >100 N/A N/A <1

IC50 >100 NIA NIA <1
7d Survival Rate Summary
Conc-% Control Type  Count Mean 95% LCL 95% UCL Min Max StdEr StdDev CV% Diff%
0 Lab Water Contr 4 1 1 1 1 1 o 0 0.0% 0.0%
25 4 0.975 0.956 0.994 0.5 1 0.00913 0.05 513% 2.5%
5 4 0.975 0.956 0.994 0.9 1 0.00913 0.05 5.13% 2.5%
10 4 1 1 1 1 1 o 0 0.0% 0.0%
25 4 0.875 0.856 0,994 0.9 1 0.00913 0.05 5.13% 2.5%
50 4 1 1 1 1 1 0 0 0.0% 0.0%
100 4 1 1 1 1 1 0 0 0.0% 0.0%
Mean Dry Biomass-mg Summary
Conc-% Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% Diff%
0 Lab Water Contr 4 0.54 0.931 0.849 0.911 0.971 0.00463  0.0254 2.7% 0.0%
2.5 4 0.915 0.901 0.929 0.866 0.944 0.00663 0.0363 3.97% 2.66%
5 4 0.899 0.87 0.929 0.788 0.956 0.0144 0.079 B.78% 4.34%
10 4 0.893 0.87 0.916 0.84 0.066 0.011 0.0604 6.76% 5.0%
25 4 0.624 08 0.848 0.741 0.895 0.0118 0.0645 7.83% 12.3%
50 4 0.935 0.91 0.96 0.867 1.02 0.0124 0.068 7.27% 0.53%
100 4 0.966 0.95 0.973 0.952 0.988 0.00303 0.0166 1.72% -2.82%

000-034-164-1 CETIS™ v1.7.0revM Analyst: )Q L= QA_St
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CETIS Summary Report Report Date: 11 Mar-0@ 15:41 (p 2 of 2)

Test Code: 10-0189-9988/32191
Chronic Larval Fish Survival and Growth Tast Pacific EcoRisk
7d Survival Rate Detail
Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Lab Water Contr 1 1 1 1
2.5 1 1 0.9 1
5 1 0.9 1 1
10 1 1 1 1
25 09 1 1 1
50 1 1 1 1
100 1 1 1 1
Mean Dry Biomass-mg Detall
Conc-% Control Type  Rep 1 Rep 2 Rep 3 Rep 4
0 Lab Water Conlr 0.971 0.911 0.947 0.931
2.5 0.909 0.941 0.866 0.944
5 0.955 0.788 0.898 0.956
10 0.966 0.847 0.919 0.84
25 0.741 0.815 0.885 0.846
50 0.867 0.957 0.896 1.02
100 0.955 0.952 0.971 0.988
000-034-164-1 CETIS™ v1.7.0revM anaiyst_J 0 oa 8e
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CETIS Analytical Report Report Date: 11 Mar-09 15:41 (p 2 of 3)
Test Code: 10-0189-9998/32191
Chronic Larval Fish Survival and Growth Test Pacific EcoRIsk
Analysis ID:  08-8180-5186 Endpoint: 7d Survival Rate CETIS Version: CETISv1.7.0
Analyzed: 11 Mar-09 15:37 Analysis: Nonparametric-Control vs Treatments Officlal Results:  Yes
Data Transform Zata Alt Hyp  Monte Cario NOEL LOEL TOEL TU PMSD
Angular (Corrected) C>T Not Run 100 >100 N/A 1 6.17%
Steel Many-One Rank Test
Control vs Cone-% Test Stat Critical Ties P-Value Decision(5%)
Lab Water Control 2.5 18 10 1 0.6450 Non-Significant Effect
5 16 10 1 0.6450 Non-Significant Effect
10 18 10 1 0.8571 Non-Significant Effect
25 16 10 1 0.6450 Non-Significant Effect
50 18 10 1 0.8571 Non-Significant Effect
100 18 10 1 0.8571 Non-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision{5%)
Between 0.01138257 0.001897095 ¢} 0.667 0.6774 Non-Significant Effect
Errur 0.0597585 0.002845643 21
Total 0.07114106 0.004742738 27
ANOVA Assumptions
Attribute Teost Test Stat Critical P-Value Declsion{1%})
Variances Mod Levene Equality of Variance 0.667 3. 0.6774 Equal Variances
Distribution Shapiro-Wilk Normality 0.653 <0.0001  MNon-normal Distribution
7d Survival Rate Summary
Conec-% Control Type  Count Mean 95% LCL 95% UCL Min Max StdEr StdDev CV% Diff%
0 Lab Water Contr 4 1 1 1 1 1 0 0 0.0% 0.0%
25 4 0975 0.956 0.994 0.9 1 0.00928 0.05 5.13% 2.5%
5 4 0.975 0.956 0.994 0.9 1 0009268 0.05 5.13% 2.5%
10 4 1 1 1 1 1 0 0 0.0% 0.0%
25 4 0.975 0.956 0.994 0.9 1 0.00928 0©.05 5.13% 2.5%
50 4 1 1 1 1 1 0 0 0.0% 0.0%
100 4 1 1 1 1 1 0 0 0.0% 0.0%
Angular (Corrected) Transformed Summary
Conc-% Control Type  Count Mean 95% LCL 95% UCL Min Max StdErr StdDev CV% Diff%
0 Lab Water Cont 4 1.41 1.41 1.41 1.41 1.41 0 0 0.0% 0.0%
25 4 1.37 1.34 1.4 1.25 1.41 0.0151 0.0815 5.94% 2.89%
5 4 1.37 1.34 1.4 1.25 1.41 0.0151 0.06815 5.94% 2.89%
10 4 1.41 1.41 1.41 1.41 1.41 0 0 0.0% 0.0%
25 4 1.37 1.34 14 1.25 1.41 0.0151 0.0815 5.94% 2.89%
50 4 1.41 1.41 1.41 1.41 1.41 0 0 0.0% 0.0%
100 4 1.41 1.41 1.41 1.41 1.41 0 0 0.0% 0.0%
000-034-164-1 CETIS™ v1.7.0revivi Analyst 0w/ oa S4
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CETIS Analytical Report Report Date: 11 Mar-09 15:41 (p 3 of 3)

Tast Coda: 10-0189-8998/32191
Chronlc Larval Flsh Survival and Growth Test Pacific EcoRisk
Analysls ID:  08-8190-6186 Endpolnt: 7d Survival Raie CETIS Version: CETISv1.7.0
Analyzed: 11 Mar-09 15:37 Analysis: Nonparametric-Control vs Treatmenls Official Results: Yes
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CETIS Ana|ytica| Report Report Date: 11 Mar-08 15:41 (p 1 of 3)
Test Code: 10-0189-9998/32191
Chronle Larval Fish Survival and Growth Test Paclfic EcoRisk
Analysls ID:  04-8325-9227 Endpoint: Mean Dry Biomass-mg CETIS Version: CETISv1.7.0
Analyzed: 11 Mar-09 15:40 Analysis: Parametric-Control vs Treatments Official Results: Yes
Data Transform Zeta Alt Hyp Monte Carlo NOEL LOEL TOEL TU PMSD
Uniransformed C>T Not Run 100 >100 N/A 1 10.1%
Duunett's Multiple Comparison Test
Control vs Conc-% Tost Stat Critical  MSD PValua  Decislon{5%)
Lab Water Conlrol 2.5 0.647 245 0.0846 0.6163 Non-Significant Effect
5 1.05 2.45 0.0946 0.4280 Non-Significant Effect
10 1.22 2.45 0.0946 0.3584 Non-Significant Effecl
25* 3 2.45 0.0946 0.0161 Significant Effect
50 0.129 245 0.0946 0.8193 Non-Significani Effect
100 -0.686 2.45 0.0946 0.9697 Non-Significant Effect
ANOVA Table
Source Sum Squares Mean Square DF F Stat P-Value Decision{5%)
Between 0.04999426 0.008332376 & 2.79 0.0372 Significant Effect
Error 0.06269658 0.0029885551 21
Total 0.1126908 0.01131793 27
ANOVA Assumptions
Attribute Tast Test Stat Critical P-Value Declsion{1%)
Variances Barllett Equality of Variance 8.07 16.8 0.2330 Equal Variances
Distribution Shaplro-Wilk Normality 0.98 0.8420 Normal Disiribufion
Mean Dry Biomass-mg Summary
Conc-% Control Type  Count Mean 95% LCL 95% UCL Min Max StdEr StdDev CV% Diff%
0 Lab Water Contr 4 0.94 0.93 0.95 0.911 0.971 0.00471  0.0254 2.7% 0.0%
2.5 4 0.915 0.901 0.928 0.866 0.944 0.00674  0.0363 3.97% 2.66%
5 4 0.899 0.869 0,929 0.788 0.956 0.0147 0.079 8.78% 4.34%
10 4 0.893 0.87 0.916 0.84 0.966 0.0112 0.0604 6.76% 5.0%
25 4 0.824 0.8 0.849 0.741 0.895 0.012 0.0645 7.83% 12.3%
50 4 0.935 0.909 0.961 0.6867 1.02 0.0126 0.068 7.27% 0.53%
100 4 0.966 0.96 0.973 0.952 0.988 0.00308 0.0166 1.72% -2.82%
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CETIS Analytical Report Report Date: 11 Mar-09 15:41 (p 1 of 1}
Test Code: 10-0189-9998/32191
Chronic Larval Fish Survival and Growth Test Pacific EcoRisk
Analysis ID:  09-7075-4299 Endpoint: Mean Dry Biomass-mg CETIS Version: CETISv1.7.0
Analyzed: 11 Mar-09 15:40 Analysis: Linear Interpolation (ICPIN} Official Results: Yes
Linear Interpolation Options
X T-ansform Y Transform Seed Resamples Exp 95% CL  Method
Log(X+1) Linear 57951 200 Yes Two-Point Interpolation
Point Estimates
Level % 95% LCL 95% UCL TU 95% LCL 95% UCL
IC5 >100 N/A N/A < N/A N/A
IC10 >100 N/A N/A <1 NIA N/A
IC15 =100 N/A N/A <1 N/A, NIA
IC20 >100 N/A NIA <1 N/A N/A
IC25 >100 N/A N/A <1 N/A N/A
1C40 >100 N/A N/A <1 N/A N/A
IC50 >100 N/A N/A <1 N/A N/A
Mean Dry Biomass-mg Summary Calculated Variate
Conc-% Control Type Count Mean Min Max StdErr StdDev CV% Diff%
0 Lab Water Contro 4 0.54 0.911 0.971 0.00463  0.0254 2.7% 0.0%
25 4 0.915 0.866 0.944 0.00663 0.0363 3.97% 2.66%
5 4 0.899 0.7688 0.956 0.0144 0.079 8.78% 4.34%
10 4 0.893 0.84 0.966 0.011 0,0604 6.76% 5.0%
25 4 0.824 0.741 0.895 0.0118 0.0645 7.83% 12.3%
50 4 0.935 0.867 1.02 0.0124 0.068 7.27% 0.53%
100 4 0.966 0.952 0.988 0.00303 0.0166 1.72% -2.862%
Mean Dry Bicmass-mg Detail
Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Lab Water Control 0.971 0.911 0.947 0.931
2.5 0.909 0.941 0.866 0.944
5 0.955 0.788 0.6898 0.956
10 0.966 0.847 0.919 0.84
25 0.741 0.815 0.895 0.846
50 0.867 0.957 0.896 1.02
100 0.955 0.952 0.971 0.988
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Pacific EcoRisk Environmental Consulting and Testing

7 Day Chronic Inland Silverside (M. beryilina) Toxicity Test Data

Cliem £ Applied Marine Sciences Orgamsm Log#: ‘_—{ E’f 0‘_:! Age: ] ! d a ég
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Pacific EcoRisk Environmental Consulting and Testing
7 Day Chronic Inland Silverside (M. beryilina) Toxicity Test Data
O e ot et i U
Test iD#: 22191 __ Praject #: [4499 Conirol/Diluent: DI + Crysial Sea @ 25 ppt
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Pacific EcoRisk Em ironmental Consulling and Testing

Chronic Inland Silverside Dry Weight and Biomass Data

Client: Applied Marine Sciences Test [D#: 32191 Project # 14499
Sample: E’H: \\A‘&V\J( Tare Weight Date: & A6 -9 Sign-olT: e
Test Date: 7/‘/%/ o4 Final Weight Date: 3 .- 404 Sign-oif: e~
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Pacific EcoRisk Environmental Consulting and Testing

Appendix G

Test Data and Summary of Statistics
for the Reference Toxicant Evaluation of the
Menidia beryllina
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CETIS summary Report Report Date: 11 Mar-08 15:59 (p 1 of 2)
Test Code: 05-7568-2447/32183
Chronic Larval Fish Survival and Growth Test Paclfic EcoRisk
Batch ID: 07-1664-1438 Test Type: Growlh-Survival {7d) Analyst: Rivian Vlllanueva
Start Date: 26 Feb-09 13:50 Protocol: EPA/B21/R/02/014 (2002) Diluent: Laboratory Water
Ending Date: 05 Mar-08 09:35 Species: Menidia beryllina Brine: Crystal Sea
Duratlon: 6d 20h Source: Aquatic Biosyslems, CO Age: 11
Sample (D: 15-4866-4699 Code: KCl Cllent: Reference Toxicant
Sample Date: 26 Feb-08 13:50 Material:  Potassium chloride Project: 14501
Receive Date: 26 Feb-09 13:50 Source:  Reference Toxicant
Sample Age: N/A (25.7 °C) Station:  in House
Comparison Summary
Analysis ID  Endpolnt NOEL LOEL TOEL PMSD TU Method
17-6451-2614 7d Survival Rate 1 1.25 1.12 10.9% Steel Many-One Rank Test
09- 4484-7067 Mean Dry Biomass-mg 1 1.25 1.12 18.2% Dunnett's Multiple Comparison Test
Polnt Estimate Summary
Analysis ID  Endpoint Level gL 95% LCL 95% UCL TU Method
04-4565-4745 7d Survival Rate EC5 0.91 0.801 0.9681 Linear Regression (MLE)
EC10 0.966 0.869 1.03
EC15 1.01 0.917 1.07
EC20 1.04 0.956 1.09
EC25 1.07 0.991 1.12
EC40 1.14 1.08 1.19
j - EGHD 119 1.14 1.25 = Y s - i
13-7333-3884 Mean Dry Biomass-mg IC5 0.68 N/A 1.23 Linear inlerpolation (ICPIN}
IC10 0.915 0.27 1.14
IC15 1.02 0.535 1.14
IC20 1.06 0.785 1.18
IC25 1.08 0.573 1.24
IC40 1.2 1.08 1.35
IC50 1.27 1.13 1.37
7d Survival Rate Summary
Concg/L Control Type  Count Meaan 95% LCL 95% UCL Min Max StdEr StdDav CV% Diff%
0 Lab Water Contr 4 1 1 1 1 1 0 0 0.0% 0.0%
0.5 4 1 1 1 1 1 0 0 0.0% 0.0%
1 4 0.85 0.813 0.887 0.8 1 0.0183 0.1 11.8% 15.0%
1.25 4 04 0.347 0.453 0.3 0.6 0.0258 0.141 35.4% 60.0%
1.5 4 0.075 0.0563 0.0937 0 0.1 0.00913 0.05 66.7% 92.5%
2 4 o v} 0 0 0 0 0 100.0%
Mean Dry Blomass-mg Summary
Concg/L Control Typa  Count Mean 95%LCL 95% UCL Min Max StdEr  StdDev CV% Diff%
0 Lab Water Contr 4 1.03 0.989 1.08 0.698 1.13 0.0213 0.116 11.3% 0.0%
05 4 1.03 0.995 1.06 0.952 1.1 0.0152 0.0831 8.1% 0.65%
1 4 0.912 0.873 0.952 0.821 1.06 0.0194 0.106 11.7% 11.7%
1.25 4 0.543 0.477 0.61 0.407 0.791 0.0324 0.177 326% 47 4%
1.5 4 0.125 0.0932 0.157 0 0.187 0.0157 0.086 68.6% 87.9%
2 4 0 0 0 0 0 0 0 100.0%
000-034-164-2 CETIS™ v1.7.0revM Analyst; Rv QA Ko
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CETIS Summary Report Report Date: 11 Mar-09 15:59 (p 2 of 2)

Test Code: 05-7568-2447/32193
Chronlc Larval Fish Survival and Growth Test Pacific EcoRisk
7d Survival Rate Detail
Conc-giL Control Type Rep 1 Rep 2 Rep 3 Rep 4
4] Lab Waler Contr 1 1 1 1
0.5 i 1 1 1
1 0.8 1 0.8 0.8
1.25 0.3 0.6 0.4 0.3
1.5 1} 0.1 0.1 0.1
2 0 0 ¢] 4]
Mean Dry Blomass-mg Detall
Conc-g/L Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Lab Water Contr 1.13 0.973 0.898 1.13
0.5 1.09 0.952 1.1 0.957
1 0.863 1.06 0.901 0.821 ‘
1.25 0.424 0.781 0,552 0.407
1.5 0 0.175 0.139 0.187
2 0 0 0 0

v

000-034-164-2 CETIS™ v1.7.0revM Analyst: R aa: KO
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Pacific EcoRisk Environmenial Consulting and Testing

7 Day Chronic Inland Silverside (M. beryllina) Toxicity Test Data

L)
Client Reference Toxicant Organism Log#: Lit'{ o CT Age: -’-Q‘é n&
Test Material: Potassium Chloride Organism Supplier, ;"55
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Pacific EcoRisk Emvironmenial Consulting and Testing

7 Day Chronic Inland Silverside (M. beryllina) Toxicity Test Data

Client: Relercnce Toxicant Organism Logs: L'q Dct Age. LDer ]
‘Test Material: Potassium Chloride Orpanism Supplier: AB £)
‘Test 1ID#: 32193 Project #: 14501 Contral/Diluent: DI = Crysial Sea @ 25 ppt_
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f L x /
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