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INTRODUCTION

Toxicity tests and chemical analyses were conducted on estuarine sediment and ambient
water samples collected from the Santa Clara River Estuary located in the City of San
Buenaventura, CA. This second sampling effort for the project was characterized as a
“wet weather” event; the sand berm was breached and the estuary was open to tidal
flushing. Dr. Howard Bailey, Mr. Chris Stransky, and Mr. John Rudolph of AMEC Earth &
Environmental (AMEC) coordinated the sediment collection effort, toxicity testing, and
chemical testing programs. Sediment toxicity testing was performed using marine
species: the amphipod Eohaustorius estuarius and the bivalve Mytilus galloprovincialis
(formerly Mytilus edulis). Estuarine ambient water toxicity was evaluated using the
freshwater alga Selenastrum capricornutum, the water flea, Ceriodaphnia dubia, and the
fathead minnow, Pimephales promelas. Ambient water toxicity to marine organisms was
tested using giant kelp, Macrocystis pyrifera, the opossum shrimp, Americamysis bahia
(formerly Mysidopsis bahia), and the pacific topsmelt, Atherinops affinis. Bioassays were
conducted between 17 and 25 March 2004 at the AMEC Bioassay Laboratory located in
San Diego, CA. A single sediment sample was retested on 8 May 2004. Chemical
analyses were performed by Calscience Environmental Laboratories (CEL) located in
Garden Grove, CA.

METHODS AND MATERIALS
SAMPLE COLLECTION AND TRANSPORT
Sediment Samples

Sediment samples were collected on 16 March 2004 from eleven locations identified as
Sites A-1, A-2, A-3, B-1, B-2, B-3, B-4, C-1, C-2, C-3, and D-1. Sample collection time,
water depth, sediment grab penetration depth, GPS coordinates, tidal information, and
detailed physical descriptions of each sample were recorded in a field logbook (Appendix
G).

All equipment used for sediment collection was cleaned thoroughly with Alconox soap
and rinsed with site water. Collections were performed using a 10 cm?® stainless steel
Van Veen grab. Several grab samples were collected at each field location to in order to
obtain sufficient sediment for testing. Sample materials were placed in polypropylene
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bags, labeled, and tightly sealed. All samples were packed in ice chests containing wet
ice and transported to AMEC.

Upon arrival at AMEC, coolers were opened and their contents verified. Sediment grabs
from each site were then placed in a clean stainless steel bucket, homogenized, and
sub-sampled for chemical, grain size, and toxicity analyses. Subsamples for chemical
analysis were placed in labeled, certified-clean glass jars. Toxicity testing sample
materials were placed in polypropylene bags, labeled, and tightly sealed. Subsamples
for grain size analysis were placed in labeled zip-lock bags. Samples for toxicity and
chemical analyses were then placed in a 4°C cold room until toxicity test initiation or
transport to CEL. Samples for grain size analysis were stored at room temperature.

Ambient Water Samples

Ambient water samples were collected from four of the eleven sediment-sampling
locations (A-2, B-1, B-3, and C-3). Sites for water collection were selected based on
location within the estuary and water depth (i.e. centrally located sites with enough water
to provide an adequate sample volume for testing). Sample collection time, GPS
coordinates, water depth, temperature, dissolved oxygen (DO), salinity, and pH were
recorded in a field logbook (Appendix G).

All equipment used for water collection was cleaned thoroughly with Alconox soap and
rinsed with site water. Collections were performed using 5-L high-density-polyethylene
(HDPE) containers. Several grab samples were collected at each field location to in
order to obtain sufficient volume for testing. Water samples from each site were then
composited in clean 20-L lined buckets and tightly sealed. AMEC personnel transported
all samples to the laboratory. Upon arrival in the laboratory, water quality parameters of
temperature, DO, conductivity, salinity, pH, total residual chlorine, alkalinity, and
hardness were measured and recorded in a logbook. Samples were then placed in a
4°C cold room until toxicity test initiation on the following day.
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ORGANISM PROCUREMENT AND HANDLING

Marine Sediment Exposures

Amphipod

Eohaustorius estuarius were obtained from Mr. Gary Buhler of Northwest Aquatic
Laboratories in Newport, OR. The organisms were transported to AMEC in coolers
containing sieved site sediment and air-saturated seawater. Upon arrival at AMEC,
water quality parameters of temperature, pH, DO, and salinity were measured and
recorded in a logbook. Amphipod condition was also noted. The amphipods were then
acclimated to test temperature and salinity, and observed each day prior to test initiation
for any indications of stress (e.g. abnormal swimming or burrowing behavior) or
significant mortality (>10%).

Bivalve

Carlsbad Aquafarms in Carlsbad, CA supplied the bay mussel Mytilus galloprovincialis.
The mussels were transported to AMEC in ice chests via same-day courier service. In
the laboratory, the organism receipt date and arrival condition were recorded in a
logbook. The mussels then were acclimated to test temperature and salinity, and
observed each day prior to test initiation for any indications of significant mortality
(>10%).

Ambient Water Exposures
Freshwater Species

Fathead Minnow

Fish larvae were purchased from Agquatic Biosystems of Fort Collins, CO. The
organisms were placed in plastic bags containing oxygenated culture water, packed in
insulted containers, and transported to AMEC via overnight delivery service. Upon arrival
at AMEC, temperature, pH, DO, and conductivity were measured and recorded in a
logbook. Fish larvae condition was also noted. The larvae were then acclimated to test
dilution water and temperature, and observed prior to test initiation for any indications of
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stress (e.g. abnormal swimming behavior) or significant mortality (>10%). Fish larvae
were fed Artemia nauplii to satiation during holding.

Water Flea

Cultures of C. dubia are maintained for use in testing at AMEC. One week prior to test
initiation, neonate (<24 hours old) water fleas were isolated from brood stock from the
previous week and placed in individual holding cups containing 8:2 water and food.
Neonate selection for continuing culture is based on overall health and reproductive
performance of the individuals in the current culture. The number of water fleas isolated
was equal to the number of neonates required to initiate testing. Cups were held in a
polypropylene holder and the entire holder was placed in a temperature-controlled room
maintained at 25°C. Isolated females were transferred to cups containing fresh water
and food each day, and on the morning of test initiation. Neonates produced on the day
of test initiation were selected for testing if produced by individuals producing at least 3
broods of 8 or more neonates over the course of the previous week.

Algae

A continuous culture of S. capricornutum is maintained for use in testing at AMEC. A
new culture is started each week and allowed to grow under a cool-white fluorescent light
source providing continuous illumination above the culture. The culture used to inoculate
the effluent and reference toxicant test for this study was seven days old and in log-
phase growth at the time of test initiation.

Marine Species
Bivalve

The same brood stock of M. galloprovincialis was used to initiate both ambient water
tests and sediment tests.

Pacific Topsmelt

Fish larvae were purchased from Agquatic Biosystems of Fort Collins, CO. The
organisms were placed in plastic bags containing oxygenated culture water, packed in
insulted containers, and transported to AMEC via overnight delivery service. Upon arrival
at AMEC, water quality measurements of temperature, pH, DO, and salinity were
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recorded in a logbook. Fish larvae condition was also noted. The larvae were then
acclimated to test salinity and temperature, and observed prior to test initiation for any
indications of stress (e.g. abnormal swimming behavior) or significant mortality (>10%).
Fish larvae were fed Artemia nauplii to satiation during holding.

Opossum Shrimp

Shrimp larvae were purchased from Aquatic Biosystems of Fort Collins, CO. The
organisms were placed in plastic bags containing oxygenated culture water, packed in
insulted containers, and transported to AMEC via overnight delivery service. Upon arrival
at AMEC, water quality parameters of temperature, pH, DO, and salinity were measured
and recorded in a logbook. Shrimp larvae condition was also noted. The larvae were
then acclimated to test salinity and temperature, and observed prior to test initiation for
any indications of stress (e.g. abnormal swimming behavior) or significant mortality
(>10%). Shrimp larvae were fed Artemia nauplii to satiation during holding.

Giant Kelp

Giant kelp zoospores are obtained from the reproductive blades (sporophylls) of adult
plants. AMEC personnel collected kelp sporophylls from multiple plants offshore of La
Jolla Cove in La Jolla, CA the day prior to test initiation. The blades were transported to
AMEC in a clean cooler with blue ice. Once in the lab, sporophylls were cleaned, rinsed
with 0.20-um filtered seawater, blotted dry, arranged individually in a single layer on
paper towels, and allowed to desiccate for one hour. The blades were rinsed again and
placed in a 2-L glass beaker containing 1 L of clean filtered seawater. The beaker was
then placed in a temperature-controlled environmental chamber at 15°C. One hour later,
the blades were removed and the resulting solution of released zoospores allowed to
settle. After approximately 30 minutes, the motile zoospores were siphoned from the top
layer of seawater into a flask and observed under a compound microscope at 100x to
verify their viability. Spore density was determined by direct count of the spore solution
with an Improved Nuebauer hemacytometer, and an algal stock solution was prepared to
yield an initial cell density of approximately 225,000 cells per ml in each test chamber.
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BIOASSAY PROTOCOLS
Marine Sediment Exposures

Amphipod 10-Day Survival

Marine amphipod bioassays using Eohaustorius estuarius were conducted in accordance
with “Standard Guide for Conducting 10-day Static Toxicity Tests with Marine and
Estuarine Amphipods,” ASTM Designation: E 1367-92 (1993). Animals were exposed to
test sediments for ten days to determine the effects of site sediment on amphipod
survival. Prior to testing, sediments were sieved through a 500-um Nitex screen to
remove native organisms and shell debris. Test chambers consisted of 1-L glass jars
with a 2-cm layer of sieved sediment and 900 ml of overlying 20 um lab-filtered seawater
at a salinity of 30 ppt. The tests were performed at a temperature of 15 + 1°C under
continuous light. Aeration was provided continuously to each test chamber through a
glass pipette at a rate of approximately two bubbles per second. The experimental
design consisted of five laboratory replicate test chambers per site. In addition, a sixth
replicate was initiated for each site as a surrogate daily water quality measurements.
Twenty amphipods were carefully placed in each test chamber at test initiation. Two
negative controls consisting of 1) a water-only exposure with no sediment added, and 2)
sediment from the amphipod collection location were tested concurrently.

Temperature, DO, pH, and salinity were monitored daily in the surrogate test chamber for
each sediment sample. Subsamples of overlying water were collected from surrogate
test chambers for initial and final total ammonia analysis. Additionally, subsamples of
sediment porewater were collected prior to test initiation and analyzed for total ammonia.
Porewater was collected by centrifuging the whole sediment at 3500 rpm for a period of
fifteen minutes.

A concurrent reference toxicant test (positive control) using cadmium (ll) chloride (CdCl,)
was conducted in conjunction with the sediment test. Reference toxicant testing is a
QA/QC procedure used to evaluate the quality and sensitivity of the test organisms.
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48-Hour Bivalve Embryo Survival and Development

Bivalve embryo development assays were conducted in accordance with the document
“Recommended Guidelines for Conducting Laboratory Bioassays on Puget Sound
Sediments,” Puget Sound Estuary Program (PSEP), July (1995) and “Standard Guide for
Conducting Static Acute Toxicity Tests Starting with Embryos of Four Species of
Saltwater Bivalve Molluscs,” ASTM Designation: E 724-89 (1993). Embryos of the
bivalve M. galloprovincialis were exposed to whole test sediments for 48 hours to
determine the effect of site sediment exposure on survival and development. Tests were
conducted in 1-L glass jars with 18 g of sediment and 900 ml of overlying 20-um lab-
filtered seawater at a salinity of 30 ppt. The tests were performed at a temperature of 15
+ 1°C under a 16:8 hour light:dark regime. Two concurrently tested negative controls
consisted of 1) clean rinsed beach sand with filtered seawater, and 2) a water-only
exposure with no sediment added. The experimental design consisted of five laboratory
replicate test chambers per site. In addition, a sixth replicate was initiated for each site
as a surrogate to perform daily water quality measurements. Fertilized eggs were added
to each test chamber at a density of 20,000 eggs/ml. At test termination, overlying water
was carefully poured into a clean beaker. The solution was thoroughly and gently
homogenized and a 10-ml subsample was collected and preserved with 1 ml of
seawater-buffered Formalin prior to scoring.

Temperature, DO, pH, and salinity were monitored daily in the surrogate test chamber for
each site. Subsamples of overlying water from each site were collected for total
ammonia analysis both at test initiation and termination. Additionally, subsamples of
sediment porewater were collected prior to test initiation and analyzed for total ammonia.
Porewater was collected by centrifuging the whole sediment at 3500 rpm for a period of
fifteen minutes.

A concurrent reference toxicant test (positive control) using copper (II) chloride (CuCl,)
was conducted in conjunction with the sediment test.

Ambient Water Exposures

All freshwater bioassay procedures used for this study follow, with some modification,
“Short-Term Methods for Estimating the Chronic Toxicity of Effluents and Receiving
Waters to Freshwater Organisms, Fourth Edition (EPA/821/R-02/013),” (US EPA 2002a).
Marine bioassays conducted using Americamysis bahia, follow “Short-Term Methods for
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Estimating the Chronic Toxicity of Effluents and Receiving Waters to Marine and
Estuarine Organisms, Third Edition (EPA/821/R-02/014),” (US EPA 2002b). Finally,
marine bioassays conducted using Mytilus galloprovincialis, Atherinpos affinis, and
Macrocystis pyrifera follow “Short-Term Methods for Estimating the Chronic Toxicity of
Effluents and Receiving Waters to West Coast Marine and Estuarine Organisms (EPA
600/R-95/136),” (US EPA 1995). The giant kelp bioassay additionally utilizes
“Procedures for Conducting Toxicity Tests Developed by the Marine Bioassay Project,”
(California EPA 1996).

Freshwater Species

Fathead Minnow 7-Day Survival and Growth

This test estimates chronic toxicity by evaluating survival and growth of larval fathead
minnows over time. Larval fish (one day old at test initiation) were exposed to the
samples for a period of seven days. A sample concentration of 100 percent was tested
along with a negative control. Because samples were estuarine, an additional control of
equal salinity to the sample was also tested to ensure observed mortality was not due to
salinity rather than other toxic constituents.

Test solutions were prepared using graduated cylinders and pipettes. Measurements of
pH, DO, temperature, and conductivity were measured and recorded for each test
concentration and control. Four replicate test chambers were prepared for each test
concentration and control. Replicates consisted of 400-ml plastic cups containing 250 ml
of test solution. Test solutions were acclimated to 25°C in a temperature-controlled
environmental chamber prior to initiation.

Ten fish larvae were arbitrarily added to each test chamber. A second technician verified
counts and condition of all test organisms prior to addition of the larvae to test chambers
and when test initiation was complete. A 16:8 hour light:dark illumination cycle was
provided for the duration of the test. Test chambers were covered with a clear plexiglass
sheet to prevent test solution contamination.

Test solutions were renewed once per day, and organisms were fed three times per day.
Temperature, pH, DO, and conductivity were measured daily in both freshly prepared
test solution, and test solution collected from the test chambers for each concentration
and control. Survival status was recorded for each test chamber once per day. At test



City of San Buenaventura Dry Weather Toxicity and Chemistry Report
Santa Clara River Estuary Project, March 2004

termination, final observations were made and test animals were prepared for weight
determination.

Fish weights were determined by placing fish from each test chamber in individual tared
aluminum pans and drying them in an oven at 60°C for 24 hours. After drying, fish were
weighed on a Mettler 240AE balance to the nearest 0.01 mg.

A concurrent CuCl, reference toxicant test (positive control) was also conducted as a
measure of consistent organism sensitivity, as well as continuing laboratory proficiency
with the method.

Water Flea 7-Day Survival and Reproduction

This test estimates chronic toxicity by evaluating survival and reproduction of individual
water fleas over time. Water fleas (<24 hours old at test initiation) were exposed to the
samples for a period of seven days. A sample concentration of 100 percent was tested
along with a negative control. Because samples were estuarine, an additional control of
equal salinity to the sample was also tested to ensure observed mortality was not due to
salinity rather than other toxic constituents.

Test solutions were prepared using graduated cylinders and pipettes. A diet of yeast,
cerophyll, trout chow (YCT) and Selenastrum suspension was added to each test sample
and control prior to distribution to test chambers. Measurements of pH, DO,
temperature, and conductivity were measured and recorded for each test concentration
and control. Ten replicate test chambers were prepared for each sample and control.
Replicates consisted of 30-ml soufflé cups containing 15 ml of test solution. Test
solutions were acclimated to 25°C in a temperature-controlled environmental chamber
prior to initiation.

Test solutions were renewed, and organisms were fed once per day. Temperature, pH,
DO, and conductivity were measured daily in both freshly prepared test solution, and test
solution collected from the test chambers for each concentration and control. Survival
status and reproductive output were recorded for each organism once per day. At test
termination, final observations were made, water quality measurements taken, and test
solution and organisms discarded.

A concurrent CuCl, reference toxicant test (positive control) was also conducted.
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96-Hour Algal Growth Inhibition

This test estimates chronic toxicity by measuring algal population response to effluent
exposure in terms of changes in cell density over time. Algal cells (seven days old and in
log-phase growth at test initiation) were exposed to the samples for a period of 96 hours.
A sample concentration of 100 percent was tested along with a negative control.
Because samples were estuarine, an additional control of equal salinity to the sample
was also tested to ensure observed mortality was not due to salinity rather than other
toxic constituents.

Test solutions were prepared using graduated cylinders and pipettes. Nutrients to
promote algal growth were added to effluent and dilution water at a ratio of 1 ml/L.
Measurements of pH, DO, temperature, and conductivity were measured and recorded
for each test concentration and control. Alkalinity and hardness were measured and
recorded for each control and sample prior to test initiation. Five replicate test chambers
were prepared for each test concentration and control, one of which was used only as a
surrogate for measuring pH and temperature during the exposure period. An additional
flask containing sample not inoculated with algae was also tested as a blank to ensure
that there was no growth of native algae, or other interference in measuring fluorescence
at test termination. Test chambers consisted of 125-ml Erlenmeyer flasks containing 50
ml of test solution. Test solutions were acclimated to 25°C in a temperature-controlled
environmental chamber prior to inoculation.

Each test chamber was aseptically inoculated with an algal stock solution prepared to
yield an initial cell density of approximately 10,000 cells per ml in each test chamber. A
cool-white fluorescent light source provided continuous illumination above the test
chambers. Each chamber was covered with Parafilm to prevent test solution
contamination.

Each test chamber was manually swirled three times per day (morning, mid-day, and
evening), and rotated to a new location under the light source twice per day (morning
and evening) for the duration of the test period. Temperature and pH were measured
once per day in the surrogate test chamber for each concentration and control. At test
termination, cell density in each test chamber was determined using a Turner Model TD-
700 Fluorometer. Fluorescence was automatically converted to cell density based on an
internal calibration curve that is updated monthly.

10
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A concurrent CuCl, reference toxicant test (positive control) was also conducted.
Marine Species

Bivalve Embryo Development

Bivalve embryos were exposed to ambient site water for a period of 48 hours to evaluate
effects on embryo development. Sample concentrations 6.25, 12.5, 25, 50, and 66 — 75
percent (based on individual sample salinity) were tested along with a negative control.
Due to the low salinities of the samples, hypersaline brine was added to each sample to
raise the salinity to 30 ppt. The volume of hypersaline brine required to adjust the salinity
determined the highest testable concentration for each sample. An additional control
composed of hypersaline brine and deionized water was also tested to ensure observed
toxic effect was not due to the addition of brine rather than other toxic constituents.

Test solutions were prepared using graduated cylinders and pipettes. Measurements of
pH, DO, temperature, and salinity were measured and recorded for each test
concentration and control. Five replicate test chambers were prepared for each test
concentration and control. Replicates consisted of 30-ml shell vials containing 10 ml of
test solution. Test solutions were acclimated to 15°C in temperature-controlled
environmental chambers prior to initiation.

Fertilized eggs were added to each test chamber to produce a density of 20 eggs/ml. A
16:8 hour light:dark illumination cycle was provided for the duration of the test. Test
chambers were covered with a clear plexiglass sheet to prevent test solution
contamination.

Temperature, pH, DO, and salinity were measured daily in surrogate test chambers for
each concentration and control. At test termination, larvae in each test chamber were
preserved with 1-ml of seawater-buffered Formalin prior to evaluation. The total number
of bivalve embryos in each test chamber was counted under a compound microscope at
400x magnification. The embryos were classified as normal or abnormal. Normally
developed embryos have a distinct D-shape with complete formation of the shell.

A concurrent reference toxicant test (positive control) using CuCl, was conducted in
conjunction with the ambient water tests.

11
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Pacific Topsmelt and Opossum Shrimp 7-Day Survival and Growth

This test estimates chronic toxicity by evaluating survival and growth of larval pacific
topsmelt or opossum shrimp over time. Organisms were exposed to the samples for a
period of seven days. Sample concentrations 6.25, 12.5, 25, 50, and 100 percent were
tested along with a negative control. Due to the low salinities of the samples, Forty
Fathoms™ sea salt was added to each sample to raise the salinity to 30 ppt. An
additional control composed of Forty Fathoms™ sea salt and deionized water was also
tested to ensure observed mortality was not due to the addition of artificial salt rather
than other toxic constituents.

Test solutions were prepared using graduated cylinders and pipettes. Measurements of
pH, DO, temperature, and salinity were measured and recorded for each test
concentration and control. Five (pacific topsmelt) or eight (opossum shrimp) replicate
test chambers were prepared for each test concentration and control. Replicates for the
topsmelt test consisted of 1-L plastic cups containing 500 ml of test solution. Replicates
for the shrimp test consisted of 400-ml plastic cups containing 250 ml of test solution.
Test solutions were acclimated to 20 and 25°C in temperature-controlled environmental
chambers prior to initiation, for the topsmelt and shrimp tests respectively.

Five organisms were arbitrarily added to each test chamber. A second technician
verified counts and condition of all test organisms prior to addition of the larvae to test
chambers and when test initiation was complete. A 16:8 hour light:dark illumination cycle
was provided for the duration of the test. Test chambers were covered with a clear
plexiglass sheet to prevent test solution contamination.

Test solutions were renewed once per day, and organisms were fed two times per day.
Temperature, pH, DO, and salinity were measured daily in both freshly prepared test
solution, and test solution collected from the test chambers for each concentration and
control. Survival status was recorded for each test chamber once per day. At test
termination, final observations were made and test animals were prepared for weight
determination.

Dry weights were determined by placing organisms from each test chamber in individual
tared aluminum pans and drying them in an oven at 60°C for 24 hours. After drying,
pans were weighed on a Mettler 240AE balance to the nearest 0.01 mg.

12
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A concurrent CuCl, reference toxicant test (positive control) was conducted with the
pacific topsmelt test. A reference toxicant test was not run concurrent to the opossum
shrimp bioassay, but was performed on 29 April 2004 with shrimp larvae from the same
supplier.

48-Hour Giant Kelp Germination and Growth

This test estimates chronic toxicity by evaluating germination rate and growth of
individual zoospores over a 48-hour period. Sample concentrations 6.25, 12.5, 25, 50,
and 58 — 68 percent (based on individual sample salinity) were tested along with a
negative control. Due to the low salinities of the samples, hypersaline brine was added
to each sample to raise the salinity to 32 ppt. The volume of hypersaline brine required
to adjust the salinity determined the highest testable concentration for each sample. An
additional control composed of hypersaline brine and deionized water was also tested to
ensure observed toxic effect was not due to the addition of brine rather than other toxic
constituents.

Test solutions were prepared using graduated cylinders and pipettes. Measurements of
pH, DO, temperature, and salinity were measured and recorded for each test
concentration and control. Five replicate test chambers were prepared for each test
concentration and control. Replicates consisted of 50-ml glass petri dishes containing 30
ml of test solution. Test solutions were acclimated to 15°C in temperature-controlled
environmental chambers prior to initiation.

Approximately 225,000 kelp spores were added to each test chamber. A 16:8 hour
light:dark illumination cycle was provided for the duration of the test. At test termination,
kelp spore germination was scored under a compound microscope at 400x
magnification. Ten germinated kelp spores were then arbitrarily selected and measured
to the nearest um. Test solutions from each replicate were pooled by concentration, and
water quality parameters of pH, DO, and salinity were measured and recorded. All test
solutions were discarded.

13
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STATISTICAL ANALYSES
Sediment Bioassays

Eohaustorius responses were analyzed using a non-parametric Analysis of Variance
(ANOVA) (Kruskal-Wallis). Homogeneity of variance was checked using the F-test for
equal variance and normality of data was checked using the Kolmogorov-Smirnov test.
To evaluate differences between the control sediment and each sample location, one-tail
Student’s t-tests were performed. Proportion values were not transformed prior to
analysis due to a normal distribution of the data.

Mytilus galloprovincialis responses were evaluated using the Kruskal-Wallis test (23
March 2004) or a one-way ANOVA (8 May 2004 B-1 retest). To evaluate differences
between the control sediment and each sample location, one-way Student’s t-tests were
performed on untransformed proportion data. Welch’s Correction was applied when a
significant difference in variance was observed.

Relationships between grain size and sediment trace metals (Cu, Ni, Se, and Zn) to
amphipod and bivalve responses were evaluated using Pearson correlations.

Analyses were performed using GraphPad Prism Version 4.00 statistical software.
Ambient Water and Reference Toxicant Bioassays

Analysis of ambient water and reference toxicant data was conducted using ToxCalcH
Comprehensive Toxicity Data Analysis and Database Software, Version 5.0. Statisitcal
differences from the control and No Observed Effect Concentrations (NOEC) were
determined for each test using Dunnett’s, Wilcoxon Rank Sum, Steel's Many-One Rank,
or Fisher's Exact t Multiple Comparisons Tests. Median Lethal Concentration (LCsg) or
Median Effect Concentration (ECso) values were determined for reference toxicant
bioassays using Maximum Likelihood Probit, Trimmed Spearman-Karber, or Linear
Interpolation Analysis. The choice of statistical method used was dependent upon
specific assumptions met by the data.

CHEMICAL ANALYSES

Analysis of sediment total organic carbon (TOC), copper, nickel, zinc, and selenium was

14
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performed by CEL (Appendix F).
RESULTS AND DISCUSSION

Detailed data summaries are contained in Appendix A. Bioassay water quality and
ammonia data are located in Appendix B. Reference toxicant data are located in
Appendix C and statistical analyses and raw data are found in Appendix D. Grain size,
analytical chemistry data reports, field collection data logs, and chain-of-custody
information can be found in Appendices E, F, G and H, respectively.

SEDIMENT TOXICITY TEST RESULTS
Amphipod 10-Day Survival

All water quality measurements recorded during the 10-day amphipod exposure with
Eohaustorius estuarius were within the range defined as acceptable by the test protocol
(Appendix B-1). Mean survival among the water only and sediment controls was 98 and
97 percent, respectively, exceeding the recommended EPA acceptability criterion of 90
percent in seawater-only controls. Mean survival among the samples ranged from 76 to
95 percent. One-way ANOVA found a significant difference among the sites (p = 0.001).
Pair-wise comparisons using one-tailed Student’s t-tests indicated that Sites A-1, B-3, C-
2 and C-3 exhibited a statistically significant reduction in survival when compared to the
control (Appendix D-1). Although statistically significant, mean survival in these four
samples was relatively high, ranging between 76 and 85 percent.

Correlations to Sediment Characteristics

There were no statistically significant relationships between the observed responses and
percent fines, TOC or metals concentrations (Appendix D-3). Conversely, percent gravel
was inversely related to survival, suggesting that a predominance of coarse grain size
adversely affected survival.

Reference Toxicant Test

A concurrent reference toxicant test using CdCl, was conducted in order to assess the
health and sensitivity of the test organisms. Mean control survival in the reference
toxicant was 85 percent (Appendix C). The LCsy was determined to be 5.86 mg/L CdCl,

15
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(as cadmium) using the Maximum Likelihood-Probit method. This value falls within of £

two standard deviations of laboratory control chart limits (Appendix C).

Amphipod Survival

% Survival

NI I-PR P SN .
¥ ¥ T Y GTUTU
OO

Site

Figure 1. Summary of sediment toxicity test results for amphipod 10-day survival. Santa
Clara River Estuary samples collected 17 October 2003. Mean (1 SD) values are
displayed. * = Significant decrease relative to the control (one-tailed t-test, p< 0.05,

n=5).
Ammonia

Total ammonia levels in interstitial porewater ranged from 0.1 to 15.4 mg/L among all
test sediments. Ammonia in overlying water ranged from 0.5 to 3.1 mg/L and 0.4 to 5.7
mg/L for day zero and day ten, respectively (Appendix B-1). Levels of total ammonia
were well below those (30-60 mg/L) reported to be toxic to this species (Kohn et al.

1994).
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Bivalve Embryo Survival and Development

All water quality measurements during the 48-hour bivalve bioassays were within
acceptable ranges outlined in the test protocol (Appendix B-2). Normal development
(normality) was calculated for all replicates by dividing the number of normal larvae
counted in a given replicate by the total number of surviving larvae in that replicate.
Normality in the water only and laboratory sediment control was 71 and 68 percent,
respectively. Mean normal development in the test samples ranged from 51 to 98
percent among the samples. Student t-tests identified no statistically significant
reductions in normal development of bivalve larvae when compared to the control at an
alpha level of 0.05 (Appendix D-3).

Survival was derived from the total number of larvae (normal and abnormal) recovered in
a 10-ml sub-sample of overlying water from each test chamber. Percent survival was
then calculated based on the mean total number of embryos recovered in the test
chambers divided by the mean total number of embryos recovered in the sediment
control. Mean survival relative to the sediment control following exposure to the test
sediment ranged from 79 to 119 percent. Student t-tests detected two sites (Sites A-1
and B-1), which showed a statistically significant reduction in survival when compared
with the control.

A combined normality/survival endpoint (effective survival) was also calculated for all
replicates. This measurement was derived by dividing the number of normal embryos
counted by the mean total number of embryos recovered in the sediment control. This
endpoint is useful in that it considers abnormal, yet surviving larvae, as unviable and
therefore only takes into account normal larvae, which can be expected to develop into
viable adults. The effective survival for the laboratory sediment control was 68 percent.
This value is slightly below the recommended acceptability criterion of 70 percent (ASTM
1991, PSEP 1995). The effective survival ranged from 51 to 98 percent among all
sediment samples. Student t-tests identified no statistically significant reductions in
effective survival when compared to the control. The lowest recovery (51 percent) was
associated with the sample from B-1, located near the discharge point.
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Figure 2. Summary of sediment toxicity test results for bivalve embryo development.
Santa Clara River Estuary samples collected 16 March 2004. Mean (£1 SD) values are
displayed. * = Significant decrease relative to the control (one-tailed t-test, p< 0.05,
n=5). Tests initiated 23 March 2004.
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As an added QA/QC measure, sample B-1 was re-tested on 08 May 2004 due to control
responses just slightly below the recommended acceptability criterion. The retest result
was consistent with the first set of data. Mean effective survival in the seawater-only and
sediment controls was 81 and 88 percent, respectively, exceeding the 70 percent
acceptability criterion (Figure 3). Mean effective survival was 61 percent in the B-1
sample. The difference was statistically significantly reduced from the sediment control
(one-tailed t-test, p = 0.005, n=5).

Effective Survival
120+
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80 *
60+

40-

% Effective Survival

20+

Site

Figure 3. Summary of sediment toxicity test Site B-1 retest results for bivalve embryo
development. Santa Clara River Estuary samples collected 16 March 2004. Mean (x1
SD) values are displayed. * = Significant decrease relative to the control (one-tailed t-
test, p< 0.05, n=5). Test initiated 08 May 2004.

It should be noted that effective survival is calculated in the ASTM and PSEP test
protocols by dividing the total number of normal recovered embryos in each test chamber
by time zero counts, determined through counts in surrogate test chambers terminated
immediately after initiation. Time zero counts were not properly collected for this test
series, therefore, total recovery of embryos in the sediment control was used for this
calculation. This comparison may actually be more meaningful because unviable
fertilized embryos will be lost in the sediment prior to ending the 48-hour test. This loss
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of embryos in the sediment matrix usually makes the derivation of survival in test
sediment from that in a water-only control conservative.

Correlations to Sediment Characteristics

There were no apparent relationships between the observed responses and TOC,

2

percent fines, percent gravel or concentrations of the selected metals; r® values

associated with all of these relationships were < 0.10 (Appendix D-3).

Reference Toxicant Test

A reference toxicant test using CuCl, was conducted concurrently in order to assess the
health and changes in response of test organisms. Mean normal development in the
controls was 89 percent. The ECs, value was determined to be 23.01 pg/L CuCl, (as
copper) by the Trimmed Spearman-Karber method. This value falls outside of internal
control chart limits of £2 standard deviations (4 to 19 ug/L, Appendix C), but was deemed
reportable, as there was a clear dose response to the reference toxicant. These
reference toxicant results indicate that the organisms used for this study may have been
slightly less sensitive than those normally tested in our laboratory.

Ammonia

Overlying water samples were collected at the beginning and end of the test period for
ammonia measurements. Total ammonia levels in overlying water ranged from <0.1 to
1.6 mg/L (Day 0) and 0.2 to 1.1(Day 2) among all test sediments (Appendix B-2). All
total ammonia levels were below a concentration (4.0 mg/L) reported to effect bivalve
embryos (Tang, 1997).

SEDIMENT TRACE METALS AND TOC

Sediment metals concentrations and TOC are summarized for the different sites in
Appendix Table F-1. Selenium concentrations were below the detection limit of 0.5
mg/Kg at all sites. Copper concentrations were relatively low at all sites, generally
between 2.69 and 4.1 mg/Kg. Nickel concentrations ranged between 3.8 and 6.4 mg/Kg,
with no particular trend across sites. Zinc concentrations were also relatively uniform
across sites, and ranged between 11.5 and 16.2 mg/Kg. Sediment metal concentrations
were all well below their respective ERL sediment quality guidelines (Long et al. 1995).
TOC concentrations ranged between 1400 and 8100 mg/Kg, with no indication of any
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trends across sites.

The relationship between sediment copper levels, copper effects-range low (ERL)
values, and bivalve embryo development is graphically shown in Figure 4.

Sediment Copper vs
Bivalve Larvae Toxicity
16 March 2004
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Figure 4. Relationship between sediment copper levels, copper effects-range low (ERL)
values, and bivalve embryo development. Santa Clara River Estuary dry weather
monitoring event, 16 March 2004.

SEDIMENT GRAIN SIZE

The distribution of sediment grain sizes is summarized in Appendix Table E-1. Virtually
all of the sites contained relatively coarse-grained sediments, predominantly composed
of sand or a mixture of gravel and sand. Percent fines ranged between 1.0 and 7.8
percent.
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AMBIENT WATER - FRESHWATER SPECIES

Performing toxicity tests with freshwater organisms on samples from the estuary was
complicated by the fact that the salinity of the samples varied between sites and could
pose variable levels of stress on the test organisms. Consequently, each sample was
tested with a concurrent salinity control. To separate salinity effects from other
constituents present in the sample, statistical comparisons were made between the test
concentration and the appropriate salinity controls.

Reference toxicant tests for all three freshwater species met test acceptability criteria,
and fell within two standard deviations of laboratory control chart means (Appendix C).

Fathead Minnow 7-Day Survival and Growth

Survival of fathead minnow larvae exceeded 80 percent in samples from Sites A-2, B-1
and C-3. Conversely, only 20 percent survival was observed in sample B-3; since this
site exhibited a salinity of 14.4 ppt and no larvae survived in the corresponding salinity
control sample, reduced survival in this sample was attributed to elevated salinity
(Appendix Table A-6). Growth results were similar to that observed for survival; no
adverse effects were observed; in fact, average dry weights of larvae exposed to the
samples exceeded those of their corresponding salinity controls. Overall, these results
suggested that there were no adverse effects in samples beyond what could be
attributed to the salinities of the samples, and that the response was limited to one
sample in which the salinity reached 14.4 ppt. Conversely, the salinities of the remaining
samples ranged between 1.4 and 3.1 ppt. These data are summarized in Figure 5.
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Figure 5. Summary of toxicity test results for fathead minnow 7-day survival and growth.
Mean (£1SD) values in 100 percent sample are displayed. No statistically significant
decreases were observed compared to concurrent salinity controls (t-test, p< 0.05, n=4).
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Water Flea 7-Day Survival and Reproduction

Survival of C. dubia exposed to samples from the estuary was also influenced primarily
by salinity. Survival in the laboratory control was 80 percent, compared with a range of O
to 100 percent across the sampling sites. Two of the sites, A-2 and B-3, exhibited
survivals of 50 and 0 percent, respectively (Appendix Table A-8). However, these values
were similar to their corresponding salinity controls and, therefore, these responses were
attributed to salinity. Similarly, reproductive output appeared to be strongly influenced by
the salinity of the samples, with no apparent evidence for any additional effects. These
data are summarized in Figure 6.

96-Hour Algal Growth Inhibition

The results of the Selenastrum (green algae) tests are more difficult to interpret. Clearly,
the elevated salinity associated with the sample from site B-3 was likely responsible for
the reduced cell numbers observed in this sample. However, cell numbers in the other
three samples were all significantly less than their corresponding salinity controls, which
may imply that other constituents present in the samples were responsible for the
reduced growth. Interestingly, field blanks (site water not inoculated with Selenastrum,
but with nutrients) incubated concurrently with the exposure flasks also exhibited
elevated chlorophyll concentrations as measured by fluorescence (Appendix Table A-
10). These data are summarized in Figure 7. Thus, it is possible that algae already
present in the samples sequestered the added nutrients and prevented the Selenastrum
from reaching their optimum cell density. Alternatively, organic material present in the
samples may also have bound some of the micronutrients added to the flasks and
reduced the amount available for growth by the introduced Selenastrum.
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Figure 6. Summary of toxicity test results for Water Flea 7-day survival and
reproduction. Mean (x1SD) values in 100 percent sample are displayed. No statistically
significant decreases were observed compared to concurrent salinity controls (t-test, p<
0.05, n=10).
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Figure 7. Summary of toxicity test results for algal growth inhibition. Mean (£1SD)
values in 100 percent sample are displayed. * = Significant decrease relative to the
salinity control (t-test, p< 0.05, n=4).

AMBIENT WATER - MARINE SPECIES

Marine toxicity tests included bivalve larvae (Mytilus galloprovincialis), pacific topsmelt,
opossum shrimp, and giant kelp. Due to the necessity of increasing the salinity of the
samples with hypersaline brine in tests with Mytilus and giant kelp, modest dilutions of
the samples occurred. Consequently, the highest concentrations tested with bivalve
larvae were 66 (C-3 and B-1), 67 (A-2) and 75 percent (B-3). Similarly, the highest
concentrations tested with giant kelp were 60 (A-3), 58 (B-1), 68 (B-3) and 59 (C-3)
percent. The samples were tested up to full strength with the addition of artificial sea
salts for pacific topsmelt and opossum shrimp tests.

Reference toxicant tests for all four marine species met test acceptability criteria, and fell
within two standard deviations of laboratory control chart means (Appendix C).

Bivalve Embryo Development

No adverse effects were observed with bivalve larvae, even at the highest concentrations
tested (Appendix Table A-12). These data are shown in Figure 8.
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Figure 8. Summary of toxicity test results for bivalve 48-hour embryo development using
Mytilus galloprovincialis. Mean (x1SD) values in the highest testable concentration are
displayed. Highest testable concentrations are displayed in parentheses below each
site. No statistically significant decreases were observed compared to concurrent brine
controls (t-test, p< 0.05, n=5).

Pacific Topsmelt 7-Day Survival and Growth

Survival of topsmelt ranged between 88 and 100 percent, depending upon the sample
tested (Appendix Table A-14). Although the reduction in survival was relatively small, it
was statistically significant in the sample collected at C-3. Growth was significantly
reduced in the highest concentrations of all samples tested when compared with the salt
control. The level of reduction ranged from approximately 18 to 37 percent of the dry
weight observed in the controls. The greatest reduction was associated with the sample
collected furthest upstream (C-3). These data are summarized in Figure 9.

Opossum Shrimp 7-Day Survival and Growth

Survival of mysids averaged between 95 and 100 percent across all four samples,
indicating that exposure to the samples did not increase mortality. No adverse effects
were observed with the growth endpoint, as well (Appendix Table A-16). These data are
summarized in Figure 10.
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Figure 9. Summary of toxicity test results for pacific topsmelt 7-day survival and growth.
Mean (x1SD) values in 100 percent sample are displayed. * = Significant decrease
relative to the salt control (t-test, p< 0.05, n=5).
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Figure 10. Summary of toxicity test results for mysid 7-day survival and growth. Mean
(x1SD) values in 100 percent sample are displayed. No statistically significant
decreases were observed compared to concurrent salt controls (t-test, p< 0.05, n=8).
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48-Hour Giant Kelp Germination and Growth

No adverse effects on the germination of giant kelp spores were observed. By way of
comparison, percent germination averaged between 78 and 90 percent in the highest
concentrations of all the samples tested, compared with a range of 83 to 89 percent in
the brine controls and 76 to 82 percent in the laboratory controls. Growth averaged
higher in each of the test samples than in the controls (Appendix Table A-18). These
data are presented in Figure 11.
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Figure 11. Summary of toxicity test results for kelp spore germination and growth. Mean
(x1SD) values in the highest testable concentration are displayed. Highest testable
concentrations are displayed in parentheses under each site. No statistically significant
decreases were observed compared to concurrent brine controls (t-test, p< 0.05, n=5).
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AMBIENT WATER TRACE METAL RESULTS

Copper concentrations in these samples were low, ranging between 1.9 and 4.5 pg/L. At
these concentrations, copper would not be expected to result in any adverse effects
based on values reported in “Water Quality Standards; Establishment of Numeric Criteria
for Priority Toxic Pollutants for the State of California,” (U.S. EPA 2000). Moreover,
concentrations of nickel, selenium, and zinc were relatively low, and all below their
respective water quality guidelines. This suggests that these contaminants were unlikely
to be associated with toxicity (Tables 1 and 2).

Table 1. Summary of Total and Dissolved Trace Metal Concentrations Measured in
Santa Clara River Estuary Samples Collected 16 March 2004.

Concentration (ug/L)

Sample Form Copper Nickel Selenium Zinc
Field Blank Total 0.19 0.26 0.13 1.89
A Total 4.49 4.18 1.73 22.3
Dissolved 3.10 3.26 2.10 17.7

B.1 Total 3.75 3.26 0.61 22.5
Dissolved 2.93 1.31 0.57 22.0

B.3 Total 3.00 5.04 4.54 3.98
Dissolved 2.19 4.11 3.82 3.19

8.4 Total 1.95 6.26 2.51 2.43
Dissolved 1.83 6.12 2.58 2.39

Table 2. EPA Water Quality Criteria for the Protection of Aquatic Life °

Concentration (ng/L)

Sample Copper Nickel Selenium Zinc
EPA Marine Acute CMC 4.8 74 290 a0
EPA Marine Chronic CCC 3.1 8.2 71 81
EPA Freshwater Acute CMC " 13 470 13-186 °¢ 120
EPA Freshwater Chronic CCC" 9.0 52 5 total 120

# Values expressed as a dissolved fractioin excluding the EPA freshwater CCC value for selenium

® Values are hardness dependant and based in this table on a hardness of 100mg/L CaCOs

¢ Freshwater CMC depends on ratio of selenite to selenate, CMC - Criterion Maximum Concentration
CCC - Criterion Continuous Concentration
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Appendix Table A-1. 10-Day Amphipod Toxicity Test Summary of Means (Whole Sediment)
City of Buenaventura - Santa Clara River Estuary Wet Weather Sampling Event
Test Initiation Date: 24 March 2004

Test Species: Eohaustorius estuarius

Sediment Control 97 +23
A-1 85+7.1
A-2 94+5.38
A-3 95+4.5
B-1 91+ 0.09
B-2 95+86
B-3 76 £12
B-4 95+55
C-1 91+13
C-2 82+10
C-3 78+ 8.8

BOLD - Indicates a statistically significant decrease compared to the sediment control (p < 0.03)



Appendix Table A-2. 10-Day Amphipod Toxicity Test Results (Whole Sediment)

City of Buenaventura - Santa Clara River Estuary Wet Weather Sampling Event
Test Initiation Date: 24 March 2004
Test Species: Echaustorius estuarius

Percent Mean
Site Replicate Randon No. No. Alive Percent
Survival
Survival
A 19 19 85
B 54 20 100
CONTROL - c 49 20 100 a8
Water Only D 8 19 85
E 7 20 100
Surrogate -- 20 100
A 57 20 100
B 30 19 a5
CONTROL. - C 12 19 @5 a7
Sediment D 26 20 100
E 25 19 o5
Surrogate -~ 19 95
A 38 17 85
B 59 15 75
c 22 19 95
A D 20 17 85 85
E 42 18 a0
Surrogate - 16 80
A 44 20 100
B 46 19 95
c 16 20 100
A2 D 15 17 85 94
E 45 18 20
Surreogate - 19 a5
A 18 18 a0
B 1 19 95
C 29 20 100
A3 D 36 19 85 %
E 39 20 100
Surrogate - 18 80
A 10 20 100
B 56 19 85
o] 58 20 100
B-1 D 5 17 85 o
E 60 16 80
— 17 85

Surrogate

Percent Mean
Site Repllcate Randon No. No. Allve Percent
Survival
Survival
A 21 17 85
B 51 18 S0
C 3 20 100
B-2 D 33 19 85 %
E 48 20 100
Surrogate — 20 __1oo
A 31 15 75
B 11 13 85
c 14 14 70
B3 D 40 19 a5 78
E 41 13 65
Surrogate — 17 85
A 43 17 85
B 37 19 a5
c 55 20 100
B4 D 35 19 95 9
E 4 20 100
Surrogate - 19 85
A 17 20 100
B 32 18 =]
c 6 19 g5
C1 D 9 13 65 o
E 34 19 g5
Surrogate — 20 100
A 28 18 a0
B 27 17 85
c 13 14 70
C2 D 52 16 80 82
E 2 19 a5
Surrogate — 14 70
A 50 16 80
B 53 17 85
c 47 15 75
c-3 D 23 13 65 78
E 24 15 75
Surrogate - 18 g0
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Appendix Table A-3. 48-Hour Bivalve Embryo Development Test Summary of Means (Whole Sediment)
City of Buenaventura - Santa Clara River Estuary Wet Weather Sampling Event

Test Initiation Date: 23 March 2004

Test Species: Mytilus galloprovincialis

| Survival | Normality.
Sediment Control 996 + 11 68.4 £ 12 68.0 + 14
A-1 B1.4 £19 79.81+ 18 63.8+ 17
A-2 110 £ 16 80.3+10 878170
A-3 106 £ 30 78.215.0 83.0+26
B-1 78.6 +17 65.1£18 51.0x15
B-2 117 £ 18 758+ 14 90.2 £25
B-3 119134 82.8+3.0 978124
B-4 106 £ 20 73.8+27.0 794122
C-1 117 +£20 76970 90.4 £ 18
C-2 101 £ 24 78.1 £ 11 79.6 +24
C-3 105 + 15 73.2+13 772120

BOLD - Indicates a statistically significant decrease compared to the sediment control (p = 0.05)



Appendix Table A-3 (Cont.). 48-Hour Bivalve Embryo Development Test Summary of Means (Whole Sediment)
City of Buenaventura - Santa Clara River Estuary Wet Weather Sampling Event
Test Initiation Date: 8 May 2004 - Site B-1 Retest

Test Species: Mytilus galloprovincialis

rvival -

Sediment Control 100 £ 18
B-1 76 £10

BOLD - Indicates a statistically significant decrease compared to the sediment control {p < 0.05)



Appendix Table A-4. 48-Hour Bivalve Embryo Development Test Results (Whole Sediment)
City of Buenaventura - Santa Clara River Estuary Wet Weather Sampling Event
Test Initiation Date: 23 March 2004
Test Species: Mytilus galloprovincialis

- Percent Mean Percent Percent Mean Percent Perce_nt Prrl::ai:lt :f?;:::
Site Rep. Random No. Initial No. Total No. No. Normal Percent Normal . Percent Survival Effective n n
Normal Normal Std Dev Survival Survival Std Dev Survival® Eflec_twe Survival
Survival Std Dev
A 19 60 23 56 60 185 93
B 54 €0 75 49 a5 125 82
c‘ch;T;Rgrll_l; c 49 &0 100 73 73 71 8 187 151 16 122 108 19
D 8 &0 89 70 79 148 117
E 7 80 98 75 78 160 125
A 57 60 €6 33 50 110 55
B 30 60 50 33 €6 as 55
csoe'g::r';t' c 12 60 66 51 77 68 12 110 100 1 85 68 14
D 26 60 59 48 81 28 80
E 25 60 58 .39 67 97 65
A 38 60 49 45 92 82 75
B 59 60 60 29 48 100 48
A1 C 22 60 53 46 87 80 i8 88 81 19 77 64 17
D 20 60 30 25 83 50 42
E 42 60 52 46 88 87 77
A 44 60 66 52 79 110 a7
B 46 60 56 45 82 a3 77
A-2 c 16 60 68 52 76 BO 10 113 110 18 87 88 7
D 15 60 81 56 69 135 83
E 45 60 60 57 85 100 g5
A 18 60 86 70 81 143 117
B 1 €0 43 35 a1 72 58
A-3 c 29 60 55 43 78 78 5 o2 106 3o 72 83 26
D 36 60 79 63 80 132 105
E 39 60 54 38 70 _ 90 63

a - Effective Survival is defined as the number of normal larvae divided by the total number recovered in the sediment control.



Appendix Table A-4 (Cont.). 48-Hour Bivalve Embryo Development Test Results {(Whole Sediment)
City of Buenaventura - Santa Clara River Estuary Wet Weather Sampling Event
Test Initiation Date: 23 March 2004
Test Species: Mytilus galloprovincialis

. Percent Mean Percent Percent Mean Percent Perce_nt Pr::ae':lt ;f:;z::ta
Site Rep. Random No. Initial No.  Total No. No. Normal Percent Normal . Percent Survival Effective . .
Normal Normal Std Dev Survival Survival std Dev Survival® Effective Survival
Survival Std Dev
A 10 60 45 34 76 75 57
B 56 60 44 24 55 73 40
B-1 C 58 60 65 39 60 65 18 108 79 17 65 51 15
D 5 60 42 38 [0 70 63
E 60 60 40 18 45 67 30
A 21 60 81 70 86 135 117
B 51 60 59 31 53 a8 52
B-2 c 3 60 82 48 77 76 14 103 117 17 80 80 25
D 33 60 81 64 79 135 107
E 48 &0 68 57 84 113 95
A 3 &0 103 81 79 172 135
B 11 8o 66 55 83 110 92
B-3 C 14 60 60 51 85 83 3 100 119 34 85 a8 24
D 40 60 50 43 86 83 72
E 41 60 78 63 81 130 105
A 43 60 64 46 72 107 77
B 37 60 66 52 78 110 87
B4 c 55 60 51 32 63 74 7 85 106 20 53 79 22
D 35 60 82 &7 82 137 112
E 4 60 55 41 75 92 68
A 17 60 87 67 77 145 112
B 32 60 77 55 71 128 92
C-1 c 6 50 61 44 72 7 7 102 117 20 73 S0 18
D 9 60 57 43 75 a5 72
E 34 60 70 62 89 117 103
A 28 60 74 58 78 123 g7
B 27 &0 63 51 81 105 85
c-2 c 13 60 75 62 83 78 11 125 101 24 103 80 24
D 52 &0 44 26 59 73 43
E 2 60 A7 42 89 78 70
A 50 60 69 57 83 115 95
B 83 60 58 30 52 a7 50
c3 (o] 47 60 68 a7 5] 73 13 113 1058 15 78 77 20
D 23 60 80 38 78 83 65
E 24 60 70 58 84 117 88

a - Effective Survival is defined as the number of normal larvae divided by the total number recovered in the sediment control.



Appendix Table A-4 (Cont.). 48-Hour Bivalve Embryo Development Test Results (Whole Sediment)
City of Buenaventura - Santa Clara River Estuary Wet Weather Sampling Event
Test Initiation Date: 8 April 2004 - Site B-1 Retest

Test Species: Mytilus galloprovincialis

SETA
. Percent Mean Percent Percent Mean Percent Perce.nt PZ::ae':\t E':'f?erz:::
Site Rep. Random No. Initial No. Total No.  No. Normal Percent Normal L Percent Survival Effective ) .
Normal Normal Std Dev Survival Survival Std Dev Survival" Effective Survival
Survival Std Dev
A 13 112 100 82 82 89 73
B 8 112 118 100 85 105 89
C\ET;R:;; c 2 112 98 83 85 86 4 88 84 7 74 81 8
D & 112 109 100 a2 97 89
E 3 112 102 91 89 91 81
A 6 112 a3 80 86 a3 71
' B 1 112 109 100 92 97 89
CS(‘J entl:l.:-:eorl;t T c 15 112 104 93 88 88 2 93 100 18 83 88 15
D 7 112 110 a6 87 98 86
E 12 112 146 126 86 130 113
A 14 112 a3 84 90 83 75
B 10 112 99 73 74 88 65
B-1 C 4 112 73 65 89 81 9 65 76 10 58 61 10
D 9 112 79 58 70 7 49
_E 11 112 80 65 81 71 58

a - Effecti

Ve Survival is defined as the number of hormal larvae divided by the total number recovered in the sediment control.



AMBIENT WATER TESTING



FRESHWATER



P. PROMELAS



Appendix Table A-5. Larval Fish 7-Day Survival and Growth Test Summary of Means

City of Buenaventura - Santa Clara River Estuary Wet Weather Sampling Event

Test Initiation Date: 17 March 2004

Test Species: Pimephales promelas

Lab Control
Salinity Control
100

900
73+ 21
83+29

90+0
95+£10
88+5.0

90=+0
00
2018

90+0
85+13

88+5.0

Lab Control
Salinity Control
100

0.32£0.01
0.20+0.08
029014

0.32+£0.01
0.27 £0.06
0.34 £ 0.01

0.32%0.01
00
0.06 £ 0.06

0.32 £ 0.01
0.20+0.06
0.31+0.03

BOLD - Indicates a statistically significant decrease compared to the salinity control {p < 0.05)



Appendix Table A-6. Larval Fish 7-Day Survival and Growth Test Results
City of Buenaventura
Santa Clara River Estuary Wet Weather Sampling Event
Test Initiation Date: 17 March 2004
Test Species: Pimephales promelas

Mean
Percent Total Weight Weight per Mean Weight
Sample Replicate No. Alive Survival SPE::::I (ma) Fish (mg) per Fish (mg)
A 9 90 3.38 0.34
B 9 90 3.24 0.32
b Control 20 .
Lab Contro c 9 90 3.12 0.31 092
D 9 90 3.11 0.31
A 4 40 0.76 0.08
B 10 100 3.14 0.31
- 83 ’ .
A2 c 10 100 3.75 0.38 0.29
D 9 80 3.75 0.38
A 9 80 3.48 0.35
B 9 g0 3.43 0.34
B-1 c 8 80 88 3.47 0.35 0.34
D 2] a0 3.35 0.34
A 4 40 1.20 012
B 3 30 0.99 0.10
B-3 c 1 10 20 0.35 0.04 0.08
D 0 0 0.00 0.00
A 8 B0 2.94 0.29
B 9 80 2.91 0.29
c-3 c g 90 %8 3.12 0.31 0.31
D g 90 3.58 0.36
A 6 60 1.50 0.15
L a B 9 a0 266 027
Salinity Control® A-2 o 5 50 73 114 0.1 0.20
D 9 0 2.72 0.27
A 10 100 3.20 0.32
a B 10 100 2.86 0.29
_ 95 .
Salinity Control® B-1 c 10 100 2 89 0.29 0.27
D 8 80 1.93 0.19
A 0 0 - -
- = a B 0 0 - -
0 -
Salinity Control® B-3 e 0 0 _ -
D 0 0 - il
A 7 70 1.33 0.13
B 8 80 2.14 0.21
- a 85 ’ .
Salinity Control® C-3 c 9 a0 1.90 0.19 0.20
D 10 100 2.71 0.27

Salinity controls initiated on 18 March 2004



C. DuBIA



Appendix Table A-7. Water Flea 7-Day Survival and Reproduction Test Summary of Means

City of Buenaventura - Santa Clara River Estuary Wet Weather Sampling Event

Test Initiation Date: 17 March 2004

Test Species: Ceriodaphnia dubia

Lab Control
Salinity Control
100

80 +42
40 £ 52
50 £ 53

80 £42
90 £ 32
1000

80 £ 42

0x0
0x0

80 £ 42
80 + 42
90 £ 32

Lab Control
‘Salinity Control
100

17.3+8.29
1.7 £3.09
23377

17.3 £ 8.28
19.3 £ 8.69
26 £10.14

17.3£8.28
00
0x0

17.3+£8.29
12+7.29
17.4 +£11.39

BOLD - Indicates a statistically significant decrease compared to the salinity control (p < 0.05)




Appendix A-8, Water Flea 7-Day Survival and Reproduction Test Results
City of Buenaventura
Santa Clara River Estuary Wet Weather Sampling Event
Test Initiation Date: 17 March 2004

Test Species: Ceriodaphnia dubia

Survival
Sample Mean Percent Survival
Lab Control a0
A-2 50
B-1 100
B-3 0
C-3 80
Salinity Control A-2 40
Salinity Control B-1 90
Salinity Control B-3 0
Salinity Control C-3 80

Reproduction (Number of Neonates Produced)

. Salinity Salinity Salinity Salinity
Replicate | Lab Control A-2 B-1 B-3 C-3 Control A-2 Control B-1 Control B-3 Control C-3
1 11 1] 18 0 0 0 25 0 3
2 0 0 23 0 25 3 27 0 7
3 26 0 24 0 14 0 4 0 11
4 10 0 24 0 22 0 13 0] 19
5 16 9 51 0 40 5 24 0 20
6 24 0 29 0 21 0 29 0 17

7 22 5] 25 0 14 0] 22 0 0
8 26 0 31 0 17 0 20 0 15
9 19 0 13 0 2 0 23 0 8
10 19 8 22 0 19 9 5] 0 20
Mean 17 2 26 0 17 2 19 0 12




S. CAPRICORNUTUM



Appendix Table A-9. 96-Hour Algal Growth Inhibition Test Summary of Means

City of Buenaventura - Santa Clara River Estuary Wet Weather Sampling Event

Test Initiation Date: 17 March 2004

Test Species: Selenastrum capricornutum

Lab Control
Salinity Control
100

1.91+0.24
1.28 £0.19
0.91 £0.08

1.91+0.24

1.45+0.14
1.18 £ 0.05

1.91+£024
0.09+0.02
0.37 £0.02

1.91+£0.24
1.08 £0.19
0.37 £0.02

BOLD - Indicates a statistically significant decrease compared to the salinity control (p < 0.05)




Appendix Table A-10. 96-Hour Algal Growth Inhibition Test Results
City of Buenaventura
Santa Clara River Estuary Wet Weather Sampling Event
Test Initiation Date: 17 March 2004

Test Species: Selenastrum capricornutum

Sample Mean Cell Density
(106 cell/ml)

Lab Control 1.95
A-2 0.91

B-1 1.18

B-3 0.37

C-3 0.37

Salinity Control A-2 1.28
Salinity Control B-1 1.45
Salinity Control B-3 0.08
Salinity Control C-3 1.08
Blank A-2° 0.73
Blank B-1° 0.73
Blank B-3° 0.38
Blank C-3° 0.21

? _ Blanks consist of site water with no algae inoculation.



MARINE



M. GALLOPROVINCIALIS



Appendix Table A-11. 48-Hour Bivalve Embryo Development Test Summary of Means

City of Buenaventura - Santa Clara River Estuary Wet Weather Sampling Event

Test Initiation Date: 19 March 2004

Test Species: Mytilus galloprovincialis

Lab Control
Brine Control
6.25
12.5
25
50

High?

92140
93 4.9
94 +3.4
95+ 3.4
96 + 4.2
96 + 4.0

96 £ 2.9 (67)

92 £4.0
93+ 4.9
97 1.1
95 +2.7
93 £2.3
94 +4.3
97 + 1.5 (66)

92140
89£27
89 £ 5.1
93+1.8
94127
92153

92 £ 2.0 (75)

92 + 4.0
93 + 4.9
88 +1.9
91£4.2
93 +4.9
94 +2.2

89 + 5.9 (66)

BOLD - Indicates a statistically significant decrease compared ta the brine control {p £ 0.05)

? _ lab controls pooled across sites for statistical comparisons.

b

- Highest concentration noted in parenthesis




Appendix Table A-12. Site A-2 48-Hour Bivalve Embryo Development Test Results
City of Buenaventura
Santa Clara River Estuary Wet Weather Sampling Event
Test Initiation Date: 19 March 2004
Test Species: Mytilus galloprovincialis

Mean Percent

Concentration Replicate Percent Normal
Normal

92

95

89 91
93

87

86

91

98 93
97

95

82

96

89 94
96

97

92

98

91 95
g7

96

100

el

03 86
96

20

90

94

88 96
98

97

98

96

97 96
98

91

L_ab Control

Brine Control

6.25%

12.5%

25%

50%

67%

mooworimooormooomrlmoom>»moOoo>»mMoOo®>»rmoOo>




Appendix Table A-12 (Cont.). Site B-1 48-Hour Bivalve Embryo Development Test Results
City of Buenaventura
Santa Clara River Estuary Wet Weather Sampling Event
Test Initiation Date: 19 March 2004
Test Species: Mytilus galloprovincialis

Mean Percent

Concentration Replicate Percent Normal
Normal

96
96
93 95
95
95
86
95
a7 93
o8
91
98
g7
86 97
85
97
93
91
98 95
95
98
90
94
92 93
92
96
98
9
99 94
94
89
a8
97
99 97
85
98

Lab Control

Brine Control

6.25%

12.5%

25%

50%

66%

mMmoowrmMoOow>»MUcw>»MOCO»IMOUOTPIMOOCE>IMO O @ >




Appendix Table A-12 (Cont.). Site B-3 48-Hour Bivalve Embryo Development Test Results
City of Buenaventura
Santa Clara River Estuary Wet Weather Sampling Event
Test Initiation Date: 19 March 2004
Test Species: Mytilus galloprovincialis

Mean Percent

Concentration Replicate Percent Normal
Normal

94
86
93 Q20
93
83
85
92
ag 89
91
a8
83
97
91 89
88
a8
92
83
90 93
95
93
93
97
o7 94
91
93
97
86
97 92
92
87
90
92
80 92
95
02

Lab Control

Brine Control

6.25%

12.5%

25%

50%

75%

moom»Imoowr»mooo>»mMmooo>»MoOCcD>»IMOOEFMOOW>




Appendix Table A-12 (Cont.}. Site C-3 48-Hour Bivalve Embryo Development Test Results
City of Buenaventura
Santa Clara River Estuary Wet Weather Sampling Event
| Test Initiation Date: 19 March 2004
Test Species: Mytilus galloprovincialis

Mean Percent

Concentration Replicate Percent Normal
Normal

96
26
a6 93
90
96
95
28
86 93
91
97
89
90
a7 88
87
a5
g8
92
a7 91
9
89
99
92
87 a3
89
96
a0
95
g5 94
g3
95
87
96
o0 89
a1
80

Lab Control

Brine Control

6.25%

12.5%

25%

50%

66%

moow>»MoOoo>»mMOoO0>IMOo O MOO0OWPFMOOCDPIMOO @O




A. AFFINIS



Appendix Table A-13. Marine Larval Fish 7-Day Survival and Growth Test Summary of Means
City of Buenaventura - Santa Clara River Estuary Wet Weather Sampling Event
Test Initiation Date: 17 March 2004

Test Species: Atherinops affinis

|—, Lab Control® 1000 1000 100+ 0 100+ 0
Salt Control® 88 +6.3 98 £6.3 98 +6.3 98 £6.3
100 1000 100+ 0 96 +£8.9 88+11.0

Lab Control® 1.20+0.14 1.20 £ 0.14 1.20+0.14 1.20+0.14 -‘
Salt Control® 1.25+0.16 1.25+£0.16 1.251+0.16 1.25+0.16
100 1.02+0.14 1.03 £ 0.09 1.02£0.16 0.79%+0.14

BOLD - Indicates a statistically significant decrease compared to the salt control (p < 0.05)

@_ Lab and salt controls pooled across sites for statistical comparisens.



Appendix Table A-14. Site A-2 Marine Larval Fish 7-Day Survival and Growth Test Results
City of Buenaventura

Santa Clara River Estuary Wet Weather Sampling Event

Test Initiation Date: 17 March 2004

Test Species: Atherinops affinis

. . . Percent Mean Percent  Total Weight Weight per Fish NMean Weight
Concentration Replicate No, Alive Survival Survival (mg) (mg) per Fish (mg)

A S 100 519 1.04
B 5 100 5.38 1.08

Lab Confrol c 5 100 100 6.05 1.21 1.20
D 5 100 6.73 1.35
E 5 100 6.57 1.31
A 5 100 6.62 1.32
B 5 100 6.82 1.36

Salt Control C 5 100 100 5.89 1.18 1.30
D 5 100 6.07 1.21
E 5 100 7.17 1.43
A 4 80 6.39 1.28
B 5 100 5.44 1.09

6.25% c 5 100 g2 6.28 1.26 1.15
(M) S 100 5.34 1.07
E 4 80 5.28 1.06
A 5 100 6.22 1.24
B 5 100 571 1.14

12.5% c 5 100 100 6.13 1.23 1.21
D 5 100 6.54 1.3
E 5 100 5.71 1.14
A 5 100 5.98 1.20
B 5 100 513 1.03

25% c 5 100 100 5.96 1.19 1.22
D 5 100 6.52 1.30
E 5 100 6.89 1.38
A 4 80 5.12 1.02
B = 100 4.96 0.99

50% c 5 100 96 4.85 0.87 1.08
D 5 100 6.07 1.21
E 5 100 6.12 1.22
A 5 100 541 1.08
B 5 100 422 0.84

100% c 5 100 100 5.1 1.02 1.02
D 5 100 4.64 0.93
E 5 100 6.06 1.21




Appendix Table A-14 (Cont.). Site B-1 Marine Larval Fish 7-Day Survival and Growth Test Results
City of Buenaventura

Santa Clara River Estuary Wet Weather Sampling Event

Test Initiation Date: 17 March 2004

Test Species: Atherinops affinis

. " . Percent Mean Percent  Total Weight Weight per Fish Mean Weight
Concenfration Replicate No. Alive Survival Survival (mg) ima) per Fish (mg)

A 5 100 519 1.04
B 5 100 5.38 1.08

Lab Confrol C S 100 100 6.05 1.21 1.20
D 5 100 6.73 1.35
E 5 100 6.57 1.31
A 5 100 6.62 1.32
B 5 100 6.82 1.36

Salt Control o] s 100 100 5.89 1.18 1.30
D 5 100 6.07 1.21
E 5 100 7.7 1.43
A 5 100 533 1.07
B 5 100 595 1.19

6.25% C 5 100 88 4.37 0.87 1.03
D 4 80 5.16 1.03
E 3 60 4.96 0.99
A 5 100 5.04 1.01
B 5 100 4,37 0.87

12.5% c 5 100 100 3.95 0.79 1.00
b 5 100 6.67 1.33
E 5 100 5.0 1.01
A 5 100 5.40 1.08
B 4 80 474 095

25% c 4 80 a8 476 0.95 1.00
D 5 100 538 1.08
E 4 80 474 0.95
A 5 100 6.29 1.26
B 5 100 3.16 1.03

50% o] 5 100 92 6.07 1.21 1.11
D 4 80 5.06 1.01
E 4 80 5.20 1.04
A 5 100 5.59 1.12
B 5 100 5.01 1.00

100% o] 5 100 100 4.78 0.98 1.03
D 5 100 470 0.94
E 5 100 572 1.14




Appendix Table A-14 {Cont.}. Site B-3 Marine Larval Fish 7-Day Survival and Growth Test Results
City of Buenaventura
Santa Clara River Estuary Wet Weather Sampling Event
Test Initiation Date: 17 March 2004

Test Species: Atherinops affinis

Concentration Replicate No. Alive :3::;:; Mesa::tiz‘::rnt Total Welght (mg) Welgl';:npge)f Fish Mea:[::ilr?l:t)per

A 5 100 519 1.04
B 5 100 538 1.08

Lab Control c 5 100 100 6.05 1.21 1.20
D 5 100 6.73 1.35
E 5 100 6.57 1.31
A 4 80 5860 1.12
B S 100 7.70 1.54

Salt Control c 5 100 96 6.04 1.21 1.20
D 5 100 517 1.03
E 5 100 537 1.07
A 5] 100 507 1.01
B 5 100 489 0.98

6.25% o 4 80 g2 5.92 1.18 1.08
D 4 80 4.82 0.96
E 5 100 6.23 1.25
A 5 100 579 1.16
B 5 100 5.51 1.10

12.5% c 5 100 100 5.77 1.15 1.12
D 5 100 534 1.07
E 5 100 562 112
A 4 80 402 0.80
B 5 100 4,66 0.93

25% c 5 100 96 4,63 0.93 0.96
D 5 100 4.83 0.97
E 5 100 5.84 1.17
A 4 80 5.09 1.02
B 5 100 4.60 0.92

T 50% c 5 100 96 5.66 1.13 1.01
D 5 100 4.94 0.99
E 5 100 4 .87 0.97
A 4 80 5.14 1.03
B 5 100 4,95 0.99

100% & 5 100 96 510 1.02 1.02
D 5 100 4.07 0.81
E 5 100 6.24 1.25




Appendix Table A-14 (Cont.). Site C-3 Marine Larval Fish 7-Day Survival and Growth Test Results
City of Buenaventura
Santa Clara River Estuary Wet Weather Sampling Event
Test Initiation Date: 17 March 2004
Test Species:; Atherinops affinis

Concentration Replicate No. Alive gﬁx;"atl Me;::?‘::r nt Total Welght (mg) WEIgl;;_Ip;)r Fish Mea;::e([i;; per

A 5 100 5.19 1.04
B 5 100 5.38 1.08

Lab Control c 5 100 100 6.05 1.21 1.20
D 5 100 6.73 1.35
E 5 100 6.57 1.31
A 4 80 5.60 1.12
B 5 100 7.70 1.54

Salt Control C 5 100 96 6.04 1.21 1.20
D S 100 517 1.03
E 5 100 5.37 1.07
A 4 80 5.12 1.02
B 5 100 6.07 1.21

6.25% C 5 100 92 7.04 1.41 1.12
D 4 a0 4.85 0.97
E 5 100 4.84 0.97
A 4 80 3.78 0.76
B 5 100 5.90 1.18

12.5% c 5 100 96 5.04 1.01 1.02
D 5 100 5.04 1.01
E 5 100 5.62 1.12
A <] 100 4.61 0.92
B 5 100 4.46 0.89

26% c 4 80 92 3.58 0.72 0.89
D 5 100 4.89 0.98
E 4 80 4.83 0.97
A 5 100 514 1.03
B 4 ao 4.07 0.81

50% c 4 80 a2 4.36 0.87 0.94
D 5 100 5.30 1.06
E 5 100 4.52 0.90
A 4 80 4.31 0.86
B 5 100 2.79 0.56

100% [ 5 100 88 4,51 0.90 0.79
D 4 80 4,01 0.80
E 4 80 4.19 0.84




A. BAHIA



Appendix Table A-15. Opossum Shrimp 7-Day Survival and Growth Test Summary of Means
City of Buenaventura - Santa Clara River Estuary Wet Weather Sampling Event
Test Initiation Date: 17 March 2004

Test Species: Americamysis bahia

Lab Control® 95+89 95+8.9 95+89 95+89
Salt Control® 95+8.9 95+89 95+8.9 95189
100 98 £ 7.1 95193 98 + 7.1 100+ 0

Lab Control® 0.32 £ 0.05 0.32+0.05 0.32 £0.05 0.32£0.05
Salt Control® 0.32 £ 0.07 0.32 +0.07 0.32 £ 0.07 0.32 £0.07
100 0.38 £ 0.02 0.29 £ 0.04 0.32 £0.03 0.36+0.05

BOLD - Indicates a statistically significant decrease compared to the salt control (p = 0.05)

2_ Lab and salt controls pooled across sites for statistical comparisons.



Appendix Table A-16. Site A-2 Opossum Shrimp 7-Day Survival and Growth Test Results
City of Buenaventura
Santa Clara River Estuary Wet Weather Sampling Event
Test Initiation Date: 17 March 2004

Test Species: Americamysis bahia

Mean . . .
Goncentration Replicate No. Alive Percfant Percent Total Weight we's.'m per  Mean "E""g'“ per
Survival . {mg) Mysid {mg) Mysid (mg)
Survival
A 4 80 1.25 025
B 5 100 1.95 0.39
Cc 5 100 2.03 0.41
D 5 100 1.75 0.35
Lab Control £ 5 100 98 174 0.35 0.34
F 5 100 153 0.31
G 5 100 1.7 0.34
H 5 100 1.60 0.32
A 4 80 1.35 0.27
B 5 100 1.65 0.33
c 5 100 1.69 0.34
D 5 100 1.91 0.38
Salt Control £ 5 100 o8 172 0.34 0.36
F 5 100 2.1 0.42
G 5 100 208 0.42
H 5 100 2.02 0.40
A 4 80 1.50 0.30
B 4 80 1.54 0.31
C 5 100 1.65 033
o D 5 100 167 0.33
6.26% E 5 100 % 150 0.30 0.32
F 5 100 1.72 0.34
G 5 100 1.70 0.34
H 4 80 1.44 0.29
A 5 100 1.69 0.34
B 4 80 1.40 028
c 5 100 168 0.34
o D 4 80 140 0.28
12.5% E 5 100 9 1.75 0.35 0.33
F 5 100 1.51 0.30
G 5 100 1.74 0.35
H 5 100 1.97 0.39
A 5 100 225 0.45
B 5 100 1.80 0.36
C 5 100 2.3 0.46
o [n] 5 100 1.81 0.36
25% E 5 100 8 214 0.43 0.40
F 5 100 2.08 0.42
G 5 100 1.73 0.35
H 4 80 1.86 0.37
A 5 100 213 0.43
B 5 100 1.99 0.40
c 5 100 1.78 0.36
o D 5 100 1.72 0.34
S0% E 5 100 o0 1.66 0.33 0.38
F 5 100 1.87 037
G 5 100 1.89 0.38
H 5 100 2.03 0.41
A 5 100 1.80 0.38
B 5 100 1.93 0.39
C 5 100 1.87 0.37
o D 5 100 1.80 0.36
100% E 5 100 % 1.96 0.39 0.38
F 5 100 1.93 0.39
G 5 100 2.01 0.40
H 4 80 1.64 0.33




Appendix Table A-16 (Cont.). Site B-1 Opossum Shrimp 7-Day Survival and Growth Test Results
City of Buenaventura
Santa Clara River Estuary Wet Weather Sampling Event
Test Initiation Date: 17 March 2004
Test Species: Americamysis bahia

Percent Mean Percent Total Welght Weight per Mean Weight per
Concentration Repllcate No. Allve Survival Survival (mg) Mysid {mg) Mysid {mg)
A 4 80 1.25 0.25
B 5 100 1.95 0.39
o] 5 100 2.03 0.41
D 5 100 1.75 0.35
Lab Control £ 5 100 98 174 0.35 0.34
F 5 100 1,53 0.31
G 5 100 1.7 034
H 5 100 1.60 0.32
A 4 80 1.35 0.27
B 5 100 1.65 0.33
c 5 100 1.69 0.34
D 5 100 1.91 0.38
Salt Control £ s 100 98 172 034 0.36
F 5 100 2.11 0.42
G 5 100 2.08 0.42
M 5 100 2.02 0.40
A 5 100 1.41 0.28
B 5 100 1.72 034
C 4 80 0.24 0.05
o D 5 100 1.44 0.29
6.25% E 5 100 % 149 0.30 0.28
F 4 80 1.69 0.34
G 5 100 1.49 0.30
H 5 100 1.65 0.33
A 4 B0 1.32 0.26
B 5 100 1.46 0.29
c 5 100 1.59 0.32
o D 4 80 1.36 0.27
12.5% E 5 100 s 3.47 0.69 0.35
F 5 100 1.65 0.33
G 5 100 1.44 0.29
H 5 100 1.60 0.32
A 5 100 1.75 0.35
B 5 100 1.81 0.36
o] 5 100 1.75 0.35
o D 5 100 1.37 0.27
25% E 4 80 9 1.45 0.29 0.31
F 4 80 1.32 0.26
G 5 100 1.43 0.29
H 5 100 1.64 0.33
A 4 80 1.71 0.34
B 5 100 1.53 0.31
o} 5 100 1.62 0.32
o D 5 100 1.57 0.31
50% E 4 80 % 1.36 0.27 0.32
F 5 100 1.66 033
G 5 100 1.57 0.3
H 5 100 1.63 0.33
A 4 80 1.16 0.23
] 5 100 1,56 0.31
c 5 100 1.40 0.28
o D 5 100 1.41 0.28
100% E 4 80 % 1.25 0.25 0.2
F 5 100 1.44 0.29
G 5 100 157 0.31
H 5 100 1.72 0.34




Appendix Table A-16 (Cont.). Site B-3 Opossum Shrimp 7-Day Survival and Growth Test Results
City of Buenaventura
Santa Clara River Estuary Wet Weather Sampling Event
Test Initiation Date: 17 March 2004
Test Species: Americamysis bahia

. Percent Mean Percent Total Welght Weight per  Mean Weight per
Concentration Replicate No. Alive Survival Survival (ma) Mysld {ma) Mysid (ma)
A 4 80 1.47 0.29
B 4 80 1.29 0.26
c 5 100 1.42 0.28
D 5 100 1.64 0.33
Lab Control £ p 80 93 137 027 0.30
F 5 100 1.72 0.34
G 5 100 1.44 0.29
H 5 400 1.51 0.30
A 4 [:14] 1.21 0.24
B 4 80 1.15 0.23
c 5 100 1.21 0.24
D 5 100 1.48 0.30
Salt Control £ s 100 93 i85 0.3 0.27
F 5 100 1.61 032
G 5 100 1.29 0.26
H 4 80 1.12 0.22
A 5 100 1.51 0.30
B 5 100 1.44 0.29
C 5 100 1.54 0.31
o D 5 100 2.19 0.44
6.25% £ 5 100 100 162 032 031
F 5 100 1.47 0.29
G 5 100 1.37 0.27
H 5 100 1,43 0.29
A 5 100 1,39 0.28
B 5 100 1.10 0.22
o] 4 8a 1.30 0.26
o D 5 100 1.29 0.26
12.5% E 5 100 % 1.30 0.26 0.28
F 5 100 1.39 0.28
G 4 80 1.14 0.23
H 5 100 1.48 0.30
A 5 100 1.486 0.29
B 5 100 1.49 0.30
c 5 100 1.34 0.27
0 D 4 80 1.36 0.27
25% E 5 100 % 1.48 0.30 0.28
F 5 100 1.48 0.30
G 5 100 1.30 0.26
H 4 80 1.38 0.28
A 5 100 1.50 0.30
B 5 100 1.45 0.29
c 5 100 1.49 0.30
o D 4 80 1.57 0.31
50% E 5 100 98 1.51 0.30 033
F 5 100 1.97 0.39
G 5 100 1.79 0.36
H 5 100 1,86 0.37
A 5 100 1.56 0.31
B 5 100 1.29 0.26
c 5 100 1.71 0.34
100% D 5 100 . 1.73 0.35 0.32
E 5 100 1.54 0.31
F 4 80 1.55 0.31
G 5 100 1.85 0.37
H 5 100 1.62 0.32




Appendix Table A-16 (Cont.). Site C-3 Opossum Shrimp 7-Day Survival and Growth Test Results
City of Buenaventura
Santa Clara River Estuary Wet Weather Sampling Event
Test Initiation Date: 17 March 2004
Test Species: Americamysis bahia

Percent Mean Percent Total Welght Welght per  Mean Weight per

Concentration Replicate No. Alive Survival Survival img) Mysid (mg) Mysid {mg)

A 4 a0 1.47 0.29

B 4 80 1.29 0.26

C 5 100 1.42 0.28

D 5 100 1.64 0.33
Lab Control £ a 80 93 137 0.07 0.30

F 5 100 1.72 0.34

G 5 100 1.44 0,29

H 5 100 1,51 0,30

A 4 a0 1.21 0.24

B 4 80 1.15 0.23

o] 5 100 1.21 0.24

D 5 100 1.48 0.30
Salt Control E 5 100 93 165 0.33 0.27

F 5 100 1,61 0.32

G 5 100 1.29 0.26

H 4 80 1.12 0.22

A 5 100 153 0.31

2] 5 100 1.77 0.35

C 5 100 1.80 0.36

o D 5 100 1.60 0.32
6.25% E 5 100 100 1.79 0.36 034

F 5 100 1.47 0.29

G 5 100 1.92 0.38

H 5 100 1.68 0.34

A 5 100 1.70 0.34

B 5 100 1.53 0.31

c 5 100 1.57 0.31

° D 5 100 1.30 0.26
12.5% E 4 B0 9 1.51 0.30 e

F 5 100 1.63 0.33

G 4 80 153 0.31

H 5 100 1.78 0.36

A 3 60 1.07 0.21

B 5 100 1.52 0.30

C 5 100 1.60 0.32

o D 5 100 1.33 0.27
25% E 4 80 o 143 0.29 0.30

F 5 100 1.58 0.32

G 5 100 1.54 0.31

H 5 100 1.81 0.36

A 4 80 1.32 0.26

B 5 100 1.69 0.34

C 5 100 1.91 0.38

o D 5 100 1.73 0.35
s0% E 5 100 %8 1.78 0.36 0.34

F 5 100 1.73 0.35

G 5 100 1.68 0.34

H 5 100 1.92 0.38

A 5 100 1.50 0.30

B 5 100 1.69 0.34

[o] 5 100 1.67 0.33

o, D 5 100 1.70 0.34
100% E 5 100 100 1.70 0.34 0.38

F 5 100 1.67 0.37

G 5 100 2.23 0.45

H 5 100 2.15 0.43




M. PYRIFERA



Appendix Table A-17. 48-Hour Kelp Spore Germination and Growth Test Summary of Means

City of Buenaventura - Santa Clara River Estuary Wet Weather Sampling Event

Test Initiation Date: 17 March 2004

Test Species: Macrocystis pyrifera

76 £12

l.ab Control 76 12
Brine Control 83+49 83+4.9 89+25 83+49
High® 80 £4.9 (60) 78 £6.3 (58) 80 £ 0.8 (68) 81+ 4.6 (59)

Lab Control 11.7 £2.00 11.7 £2.00 10.9 £2.78 11.7 £ 2.00
Brine Control 124 1.13 124 +£1.13 12.3 +2.84 12.4+1.13
High? 15.4 £ 3.09 (60) 13.3 £ 3.29 (58) 14.0 + 3.34 (68) 12.7 + 3.05 (59)

BOLD - Indicates a statistically significant decrease compared to the brine control (p < 0.05)

2 _ Highest concentration noted in parenthesis




Appendix Table A-18. Site A-2 48-Hour Kelp Spore Germination and Growth Test Results
City of Buenaventura
Santa Clara River Estuary Wet Weather Sampling Event
Test Initiation Date: 17 March 2004
Test Species: Macrocystis pyrifera

Percent Mean Percent Mean Spore Length

trati .
Concantration Replicate Germinated Germinated (m)

Lab Control 93 76 11.65

Brine Control 81 83 12.35

6.25% 86 81 12.80

12.5% 78 13.70

25% 87 84 14.90

50% 84 82 14.95

60% 84 80 15.40
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Appendix Table A-18 (Cont.). Site B-1 48-Hour Kelp Spore Germination and Growth Test Results
City of Buenaventura
Santa Clara River Estuary Wet Weather Sampling Event
Test Initiation Date: 17 March 2004

Test Species: Macrocystis pyrifera

Percent Mean Percent  Mean Spore Length

Concentration Replicate Germinated Germinated {(um}

Lab Control 93 76 11.65

Brine Control 81 83 12.35

6.25% 71 72 9.95

12.5% 76 12.80

25% 74 72 11.85

50% 75 77 13.70

58% 83 78 13.30
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Appendix Table A-18 (Cont.). Site B-3 48-Hour Kelp Spore Germination and Growth Test Results
City of Buenaventura
Santa Clara River Estuary Wet Weather Sampling Event
Test Initiation Date: 17 March 2004

Test Species: Macrocystis pyrifera

Percent Mean Percent  Mean Spore Length

Concentration Replicate Germinated Germinated (um)

Lab Control 88 82 10.92

Brine Control 89 89 12.34

6.25% 92 a8 13.62

12.5% 86 13.82

25% 94 80 14.21

50% 91 90 13.60

68% 80 a0 14.03
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Appendix Table A-18 (Cont.). Site C-3 48-Hour Kelp Spore Germination and Growth Test Results
City of Buenaventura
Santa Clara River Estuary Wet Weather Sampling Event
Test Initiation Date: 17 March 2004

Test Species: Macrocystis pyrifera

Percent Mean Percent  Mean Spore Length

Concentration Replicate Germinated Germinated {nm)

Lab Control 93 76 11.65

Brine Control 81 83 12.35

6.25% 72 79 12.65

12.5% 74 11.25

25% a5 80 12.20

50% 63 74 12.80

59% 75 81 12.65
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APPENDIX B
TOoXICITY TEST WATER QUALITY DATA



WHOLE SEDIMENT TESTING



E. ESTUARIUS



Appendix Table B-1. 10-Day Amphipod Sediment Toxicty Test Water Quality Results

City of Buenaventura - Santa Clara River Estuary Wet Weather Sampling Event
Test Inititation Date: 24 March 2004

Test Species: Eohaustonus estuanus

Control 1
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Appendix Table B-1 (cont.). 10-Day Amphipod Sediment Toxicty Test Water Quality Results
City of Buenaventura - Santa Clara River Estuary Wet Weather Sampling Event
Test Inititation Date: 24 March 2004

Test Species: Eohaustorius estuarius

Control 2 II

T e e L e P e s !3‘5 S e PR .: = ::- - »: m :... T o ey T e ; ﬁ,.'.iﬂﬂ. PR
Dissolvediiiit bl %ﬁg&ﬂ%ﬁ% e e H: am@'-)% Q’;i,é

m‘)

; g}fwu

. '.: ; F;i b R A e A s ! ater 'i@l«%ﬂhséaiﬂ&g 1'§
0 7.9 8.02 30 3.4
1 7.9 8.02 30 .-
2 8.1 8.13 30 .-
3 8.2 8.25 30 -
4 8.2 819 30 .-
5 8.6 8.01 30 .-
6 8.1 8.00 30 .-
7 8.2 8.10 30 -
8 8.2 8.09 30 .-
9 8.1 8.10 30 .-
10 7.8 8.14 30 -




Appendix Table B-1 (cont.). 10-Day Amphipod Sediment Toxicty Test Water Quality Resulits

City of Buenaventura - Santa Clara River Estuary Wet Weather Sampling Event
Test Inititation Date: 24 March 2004

Test Species: Eohaustonus estuarius

S

x|
v e ]

i

Il B Leq%a.‘"ji
e e R
‘qj@ o

bl R W R e e

14.6
15.1 -- --
15.0 .- -
14.9 -- --
14.8 - --
15.0 -- -
15.0 -- -
15.1 -- --
15.0 .- ..
15.0 .- --
15.1 1.5 --
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Appendix Table B-1 (cont.). 10-Day Amphipod Sediment Toxicty Test Water Quality Results

City of Buenaventura - Santa Clara River Estuary Wet Weather Sampling Event
Test Inititation Date: 24 March 2004

Test Species: Eohaustonius estuarnus
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Appendix Table B-1 (cont.). 10-Day Amphipod Sediment Toxicty Test Water Quality Results

City of Buenaventura - Santa Clara River Estuary Wet Weather Sampling Event
Test Inititation Date: 24 March 2004

Test Species: Eohaustorius estuarius

1 7.9 8.09 30 15.0 -- --
2 8.0 8.16 30 15.0 -- --
3 8.3 8.26 30 14.9 -- --
4 8.0 8.24 30 14.9 .- --
5 8.6 8.12 30 15.3 -- --
6 8.1 8.14 30 16.3 -- .-
7 8.4 8.16 30 15.3 -- -
8 8.1 8.17 30 15.1 -- -
9 8.0 8.20 30 15.0 -- --
10 7.8 8.31 30 15.1 1.5 -




Appendix Table B-1 (cont.). 10-Day Amphipod Sediment Toxicty Test Water Quality Results

City of Buenaventura - Santa Clara River Estuary Wet Weather Sampling Event
Test Inititation Date: 24 March 2004

Test Species: Eohaustonus estuarius
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Appendix Table B-1 (cont.). 10-Day Amphipod Sediment Toxicty Test Water Quality Results

City of Buenaventura - Santa Clara River Estuary Wet Weather Sampling Event
Test Inititation Date: 24 March 2004

Test Species: Eohaustorius estuanus
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Appendix Table B-1 (cont.). 10-Day Amphipod Sediment Toxicty Test Water Quality Results

City of Buenaventura - Santa Clara River Estuary Wet Weather Sampling Event
Test Inititation Date: 24 March 2004

Test Species: Eohaustorius estuarnus
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Appendix Table B-1 (cont.). 10-Day Amphipod Sediment Toxicty Test Water Quality Results

City of Buenaventura - Santa Clara River Estuary Wet Weather Sampling Event

Test Inititation Date; 24 March 2004

Test Species: Eohaustorius estuarius

1 8.0 8.01 29 15.2 -- --
2 8.0 8.12 29 1561 -- --
3 8.3 8.25 29 15.0 -- -
4 8.2 8.27 29 15.0 -- --
5 8.1 8.15 29 15.3 -- --
6 8.0 8.21 29 15.3 -- --
7 8.4 8.10 29 15.3 -- .-
8 8.2 8.22 29 15.1 -- --
9 8.0 8.26 29 15.2 -- --
10 7.9 8.35 29 15.2 0.7 --




Appendix Table B-1 (cont.). 10-Day Amphipod Sediment Toxicty Test Water Quality Results

City of Buenaventura - Santa Clara River Estuary Wet Weather Sampling Event
Test Inititation Date: 24 March 2004

Test Species: Eohaustorius estuarius

O o ~N® oA W N O|EEEREn

Y
o




Appendix Table B-1 (cont.). 10-Day Amphipod Sediment Toxicty Test Water Quality Results

City of Buenaventura - Santa Clara River Estuary Wet Weather Sampling Event
Test Inititation Date: 24 March 2004

Test Species: Eohaustonus estuarnius

[aliggs H o

/ L S
L gll)sin .....E'%'i:
0 8.1 8.02
1 8.1 8.06
2 8.0 8.16
3 8.4 8.29
4 8.3 8.33
5 8.1 8.20
6 8.2 8.24
7 84 8.18
8 8.2 8.22
9 8.0 8.25
10 7.9 8.34




Appendix Table B-1 (cont.). 10-Day Amphipod Sediment Toxicty Test Water Quality Results

City of Buenaventura - Santa Clara River Estuary Wet Weather Sampling Event
Test Inititation Date: 24 March 2004

Test Species: Eohaustorius estuarius

'! E- i : ;%é‘ﬁ

. r". ! ‘.r __‘
0 7.9 8.02 28 14.6
1 8.0 8.06 28 16.3 .- --
2 8.0 8.16 28 15.0 -- --
3 8.3 8.28 28 15.0 .- --
4 8.2 8.31 28 15.0 -- --
5 8.0 8.16 28 15.4 -- --
6 8.0 8.19 28 15.3 - .-
7 8.3 8.15 28 15.4 -- .-
8 8.3 8.24 28 15.2 -- -~
9 8.0 8.27 28 15.2 -- --
10 8.0 8.37 28 16.3 1.6 - -




M. GALLOPROVINCIALIS



Appendix Table B-2. 48-Hour Bivalve Embryo Development Test Water Quality Resuits (Whole Sediment)
City of Buenaventura - Santa Clara River Estuary Wet Weather Sampling Event
Test Initiation Date: 23 March 2004
Test Species: Mytilus galloprovincialis

A

Control - Water Only 8.5 82 8.3 7.93 8.02 7.50 30 30 30 14.8 15.0 15.0

Control - Sediment 8.0 7.3 71 7.92 7.93 7.81 30 30 30 14.7 14.7 15.0 <0.1 0.5
A-1 7.3 7.1 7.0 7.93 7.94 7.87 30 30 30 14.6 14.7 15.0 <01 0.2
A-2 7.8 7.6 7.9 7.96 7.90 7.89 30 30 30 14.6 14.7 15.0 0.4 0.1
A-3 7.3 71 7.1 7.95 7.92 7.88 30 30 30 14.6 14.7 15.0 0.6 <01
B-1 7.9 7.5 7.0 7.97 7.93 7.78 30 30 30 14.6 14.7 15.0 <0.1 0.2
B-2 8.2 7.8 6.9 7.99 7.98 7.78 30 30 30 14.6 14.6 14.9 <0.1 <0.1
B-3 8.0 7.5 8.7 7.98 7.96 777 30 30 30 14.6 14.8 15.0 <01 1.8
B4 7.8 7.3 6.6 7.96 7.94 7.77 30 30 30 14.6 14.6 15.0 < 0.1 1.3
c-1 8.3 7.8 7.0 8.00 7.97 7.81 30 30 30 14.6 14.6 15.0 <0.1 NC
c-2 8.3 7.7 7.1 8.00 7.97 7.81 30 30 30 14.6 14.6 15.0 <0.1 <01
C-3 8.3 7.9 7.8 7.99 7.99 7.87 30 30 30 14.7 14.6 14.9 <0.1 0.1

NC: Nat available for analysis, no sample collected.



Appendix Table B-2 (Cont.). 48-Hour Bivalve Embryo Development Test Water Quality Results (Whole Sediment)
City of Buenaventura - Santa Clara River Estuary Wet Weather Sampling Event
Test Initiation Date: 8 May 2004 - Site B-1 Retest

Test Species: Mytilus galloprovincialis

Control - Water Only 7.4 8.9 8.1 7.44 7.71 7.72 30 30 30
Control - Sediment 7.5 8.7 8.2 7.44 7.71 7.70 30 30 30
B-1 7.4 8.6 7.7 7.44 7.74 7.72 30 30 30

NC: Not available for analysis, no sample collected.



AMBIENT WATER TESTING



FRESHWATER



P. PROMELAS



Freshwater Chronic Bioassay Water Quality Measurements

Client: C;"’M of Buenavertive— Test Specles: P gromelas
Sample ID: Scee. (‘A'ﬂ—, = B3, CE/\ Test Date: 3' 1] (o
Test No: 0406 - e, Ly Z ) 13 StartEnd Times: 160D /' 400
Concentration Lab Covtbrol Concantratlon B-2 (00
_ Day‘ . 0 1 Day 0|

pH
DO {mgfL}
Cond, (pmhos-cm)

___ DO {mgh) Taeg ’).(Q 35 | 83
Cond. {nhos-cm} -
Tmnp__('C]

St .07 BLl 1Bzl
DO (myiL) DO (mgiL) 6.2 (b | w2
Tomp (*C) Temp (*C) 2.6 280 [ e B(2d) [25.6

Concentration Concontratlon
‘D:\yr i
pH - e -
_____ DO {mgl) DO {mgiL)
Cond, {pmhos-cin) Cond. (umhos-cm)
Temp ('C
DO (myfL) DO (mgiL)
Temp {(*C) Temp (*C})
Concealration Concontration
2 3 ]
TR
p

....... _D0 {mg/L) DO {mgil)

__Coul. {junhio:.-cmj Cond. (pmhios-cm)

. Temp (°C) Tomp (*C)

oH F-IYALZ . pH
DO {myfL) &5 [$q 4 DO {mg/L)
Temp {*C} 281 24 2 125 6 Temp (*C)
3 4 5 6
Anlmal Source/Date Rocelvod: AE?DS 3{ '7{0"1‘ . Analysts: Inltiaf: Mc Qq AH ’t
Anlmal Age at Initlation: Llf—g VIG‘UU"S : Final: 52 SK AH A# P\N

]
Caomiumnents;

QC Check: ‘-m, H\(”:lo‘( Final Roview: %;U/é( #24’{04'

ARG Earth & Environmental Bloassay Loboraftory. 5550 Morohouse Dr., Ste, B. San Diego, CA 92121

—




Freshwater Chronic Bioassay Water Quality Measurements

Client: OH’_\" Q’F 6%]&@?’0\, Test Species:@ Ororre | AS

Sample 1D: .  Salt londrols Test Date: “HTJ/ Ocy 3'\3\0\
Test No- 0463 - WO NLIZ |2 Start/End Times: M) 5

Concentration 5 . A-— gl" '5! FP+‘ |
0 i 1 :

Da

pH 2359
DO {mg/L) % o
Cond. {umhos-cm) | << Sy
Temp (°C)

pH
DO {mg/L}
Temp {°C)

Concentration SC/
Day

pH
DO (mgiL)
Cond. {umhos-cm}

pH
DO.{mg/L)
Temp (°C)

Concentration 5&
Day

pH
DG (mgiL) 22
Cond. {pmhos-cm}

pH . ]
DO (mgiL) q.3 &1 SH
Temp (°C} 14,2 mza)
Concentration Se L~3% 7P P'l'

D

pH
DO {mg/L) )
Cond. {umhos-em) | 24 &

Temp (°C)

P
DO (mg/lL)
Temp (°C)
0 1 2 3 4 5
Analysts: Initial: Me | Rl | Al poo)
Final: SH' A‘l’\ AH ‘a((r./
Comments:
Animal Source/Date Received: ABS / ﬁ)' , - OL} “Animal Age at Initiation: 2—% hvs

ac check: AL 47,/ L’f’/aﬁ/ Final Review: gw 9!\@[0‘\

AMEC Earth & Environmental Bioassay Laboratory. 5550 Morehouse Dr., Ste. B. San Diego, CA 92121.



C. DuBIA



Freshwater Chronic Bioassay Water Quality Measurements

Client: CH’VI O‘E Bueina e A e Test Specles: (. A Mb/‘r.fu
Sample ID: SCZ‘E— l(A’&) 6" J B" 5’ Cha.y Test Date: 3/ '_? {O+

L]

Test No: o003 -\ 1S [l A Start/End Times: 1400/ (310

Concentraiion Concentratlon

Day Da
; ‘pﬂ. i :
___boimyh) DO (mgiL})
Cond. {junhos-cm) |2 ) Cond. {pmhos-cm)

Temp Q‘C) Tamp (*C)

: -
DO {myit.) 2. 3 DO (mgil)
Tamp {*C) S &) Temp {°C})

Concenlration Conconltratlon

Day

DO (mgfL)
Cond. (pmhos-cm)

DO (mgil)
Cond. {pmhos-cm}

Temp E)

nH
DO {myil) DO {mgiL)
Temp (*C) Temp {*C)

Concenfration Concontration

Day Day

pH - pH
e D20 (mgfi) DO (mg/l.)
__Cond, {junho:-cm) Cond. (ymhos-cm)
e 2,

00 (ingiL)
Temp {*C}

DO (mg/L)
Tamp (*C)

me | PR | AH AW
me | g | AW A | AO

Animat Source/NDate Rocelved:

Analysts: Inltial:
[T

Flnaf;

- Animal Age at Inltlation:
.

Comments: - M_{nh_&e% 2 +3 wwere witchel
Qc Check: '{/Lé\ q/,g}gf_,} Final Rovlew; (;stﬂ%{ 6/ 24'/04

AMEC Canth & Envitenmental Bloassay Laboratory. 5550 Morehouse Dr., Ste, B. San Diego, CA 82121,




Freshwater Chronic Bioassay Water Quality Measurements

Client: C‘-“\,{ ot Bmvmmm Test Species: ¢. Ao
Sample ID: . Salt+ Controls TestDate: 3-(7-0%
Test No: BB Uk S o, UF  StarvEnd Times: 119D [ /370

Concentration SC/ i A -3 3. i [90'}'
0 1

D ]

pH .

DO (mglL) R, &~ R .
Cond. (pmhos-cm) [2CED  [SSYM0 (S0 [Spd6
_Temp (°C) . .

oH . L -
DO (mg/L) 1 2.7 2.1 haml -] <.3 & ¢ %2
Temp {°C) 5. Z5.0 1255 124.q9 [JY.0 25-]_ 25D
Concentration SC 8-l l.d ﬂﬁ"'
D ]

| 1 | 2 [ 3 T 4 ] |
-

pH- . . d
DO (mg/L) 2.2 119 =% (o %% 8.7 a5 | am
Cond. {pmhos-cm) ¢
Temp {°C})_

P
DO.(mg/L)
Temp (*C)

s 5U.0 (26] |z50

Concentration

p
DO (mg/t)
Cond. (umhos-cm)

DO {mall)
Temp (°C)

Concentration
D

pH
DO {mg/L)
Cond. {(umhos-cm)

Temp (°C}
pH
DO (mgll)
Temp {°C})
0 1 2 3
Analysts: me e
M| W

Comments:
Animal Source/Date Received: NP& - lnﬁrnd Animal Age at Initiation: 24 "‘1(5
Qc Check: _ZAL L//B_/(/‘-/ Final Review: SEXM 6[2’1’{ DA\

AMEC Earth & Environmental Bioassay Laboratory. 5550 Morehouse Dr., Ste. B. San Diego, CA 92121,



S. CAPRICORNUTUM



Freshwater Chronic Bicassay Water Quality Measurements
Algal Growth Inhibition

Test Species: 3 - Ca :grl@ﬂ’vuj—mv\

Client : Cim of Puangvestura Test Date: 3|11 04
Sample ID: Canvte o lera RWES startEnd Times: 712 5/[ 650
ample e Ll M
Test No: 0403~ |18 Analyst:ﬁw:
Initial Readlngs Flnal Readings ]
}.COnductIvlty Alkallnlty r D Conductivity
\ (umhos<cin) | (mglL) ) ] f(i.l:mhos-cm)
94z.5 A b
5520 | & Ste
AL 1O Y4 15280 | let 5o
0 Hour 24 Hour 48 Hour 72 Hour 96 Hour

pHTemperature {°C}:  control 7, W@l 162 I 26.\@ 6 .%/25' a 8 (8 { 253 | &I / 250
pHTemperature (c): ¢ A2- 1. 74-/14.3 M Jacd 7% /260 S'%"r}aﬁb 2=y 254
pHiTemperature (°C): \OQ 7—°l7-/24--5' W 2t v 3,70 2677 |z.aM )2"15 487 / 256

pHTemperature (°C):

pH/Temperature {°C):

pHiTemperature {°C):

pHITemperature {°C}:

Comments: @) exceeds vogied temp. ok o U — ihaimbpir gy adﬁugtﬂcﬂ
QC Check: e Shtfed Final Review:% & 124 | 0k
{

AMEC Earth & Envilronmentsi Bioassey Laboratory. 5550 Morehouse Dr., Ste. B. San Dlego, CA 52121.



Freshwater Chronic Bioassay Water Quality Measurements
Algal Growth Inhibition

Test Species: S . O £ FICOY Nuckuyn,
Client : CH’V] of Wm Test Date: @I)’”Qi

Sample ID: SeRE Site B StartEnd Times: | 13 52 &30
Test No: pA0% - 119 ' Analyst: %:
Initial Readings Final Readings )
.| tumhios<cm) -
A X
b Bo
QY20
o Ht-:oul' 24 Hour 48 Hour 72 Hour 96 Hour
Q
pHiTemperature (°C): control  [Z- 60/ 42, 152' Zu\k; CQ'W‘Z-‘;‘C' -%.(.Qf 253 B }( | / A5.6
pHiTemperature (°C): sc. |77 /Ut—S 1S /24-’- l ZQ,S/ &(91(? 775, P"t’-? 8.4 7%35115
pH”‘emperature (Dc): lw 7@/9\43 %H.% l%t‘\l’ 2_37/26 -%L 9.‘“ ,Ql“ﬂ 4-57/95_(’;
pH/Temperature (°C}:
pHiTemperature (°C):
pHTemperature (°C}:
pHiTemperature (°C):

Comments: (wyeeads rxfrjﬁmd mp oy of W °C - ¢ haynpoy ULVM\? aufﬁuw
QC Check: WA= *—f//q/yf/ Final Revlew:%‘l" 9{744[ 04-

AMEC Esrth & Environmental Bioassay Laboratory. 5550 Morehouse Dr., 5te. B. San Diego, CA 92121,



Freshwater Chronic Bioassay Water Quality Measurements
Algal Growth Inhibition

Test Species: O QP NCOr Mt~

Client : C/H’VS of Buernan-ehtvya Test Date:gl\’]lgﬁ
Sample ID: cope Site B-3 Start/End Times: 1735 /(é 20
Test No: 040%— {20 Analyst:%
Initlal Readings Final Readings )
. 7% | Conductivity |... Alkalinity | . Hardness D.0..- | Conductvity
{Umhoswcii) | (umbios-cm) |
. 53. 4

14670 (9600
G440 | P40 | Teco| 1T g0800

0 Hour 24 Hour 48 Hour 72. Hour 96 Hour
pH/Temperature (°C): control 1 @0/21’2 1.5% ]%3@& o /?’ia‘ 33 /25’0 8'66/‘9'5'(9
pHTemperature ¢C): _SC._ |3.\Z 24T | 163 266 17 2650, [292 {815/ o0
pHiTemperature (°C): OO ?MQ«"] 8As f5 Y 945 ﬁ\"’-g N Il"\'q 5’?)5/983(9

pHiTemperature (°C):

pH/Temperature (°C):

pHiTemperature (°C):

pHiTemperature (°C):

Comments: @ ‘U)(QQP,(LS rﬂ(‘é’dlwd JGLWLJ? WM O/Y O‘F Uﬁé[ - UWW ‘QW\/“D Q%USLQQ?
QC Check: A L///q‘/g S Final Review: %‘f{‘b{ c?IUH,Dﬁ(

AMEC Earth & Environmantal Bloassay Laboratory. 5550 Morehouse Dr., Ste. B. San Diego, CA 92121.



Freshwater Chronic Bioassay Water Quality Measurements
Algal Growth Inhibition

Test Species: S - ¢y g £ OB MUHma
Client : Civ of Buenaventurac Test Date: 2| 11|04
7
Sample ID: e Ste C-3 Start/End Times: |13 5/(¢ 2y
Test No: DHO3-121 Analyst: %
. Intﬂal Rea@]rygs_ I 7 Flnal Readlngs

ugﬂvlty —
“{Umhos-6m) .

(b L4 § .1 a3

%%w@*éz?j 2260 |5 |Yi000| 8.3 | 329
0-3 oo 9.4 |3l50 | A2 | Yiccol 171 | 270

0 Hour 24 Hour 48 Hour 72 Hour 96 Hour

pHiTemperature °C):  control | | @ [th2- 158 o aﬁ bio(ts2 753 [o50 {86 3’/ ISb
pHTemperature (°C): S 777 244 156 Jem (75 i/ﬂ(azé_(;l.(,?.l 244 892 556
oHTemperature ¢): 120 | 808547 |88 | 26455 16[26.3 Ja '2'1'6 548/ Fb

pH/Temperature {°C}:

pHTemperature (°C):

pH/Tempetature (°C):

pHTemperature {°C):

Comments: Q Q/KQQR,C&S ‘(}TWUP 1A% 0“:’ [ C, C/\M}W\./W L'LW C'ub!/,lruétuﬂ
QC Check: o AL L///f//ﬂ/ Final Revlew: w‘ @‘7,4704‘

AMEC Earth & Environmental Bloassay Laboratory. 5550 Morehouse Dr., Ste. B. San Diegoe, CA 92121,



MARINE



M. GALLOPROVINCIALIS



AMEC Earth & Env:ronmcnt'll

Bioassay Laboratory ' .
5550 Morchouse Dr. Suite B s
San Diepo, CA 92121

Physical and Chemieal
. Measurcments of Test Solutions
Salt Water Bioassays

Client: City of B emattntvee /4-—2» Analyst: J72
Contact: NA Test Start: A
Test No.: DADZ — 10l ... Test End: 3/21 /oy
Date Collected: 2 //5/6¢
pll Salinity Temn
Sample 1D (pH units)
or Conc. % ). 2o LA 2 SRR R LRI
Lc ‘ B IR ot | Jo | zas 29.% NS’ \8.0 i4.9
& 7.6 | 4.0 8.1 ¥.06 | 301 8.0y Jo | 2y int | (¥ | ma 1
6~ gz | ae 8o oy | ass .07 3° _|=a 20,1 | 4L | 147 /4.7
e 5 a,\ g4 0T | qps b,.07 Jo B2 20.7. (4.8 1T (%
uf- &1 A\ 8.0 | 247 | esc B.o_| Jo 3.0 20,4 g | w6 | 150
v PAl %\ 19 |29z | 3.\ g.1p | Jo 36.0 ot | (4Eg | g /Y g
67 5 o\ 2.0 2.5% | 3w 319 | 30 30.4 20\ | 4§ 9.6 144
Comments:
QA Check: i {//Z//dl:/




Brine Dilution Worksheet

Client:

City of Buenaventura Analyst: JR

“4
Test Date: 03/7%/2004
T

Sample ID: Santa Clara River Estuary A2

Test No: 0403 1D Test Type: Bivalve Embryo Dev.
Salinity of Effluent 3.1
Salinity of Brine 85
Target Salinity 30
Test Dilution Volume 150
Salinify Adjustment Factor: TS - SE TS = target salinity

SB-TS SE = salinity of effluent

SB = salinity of brine

Salinity Adjustment Factor = 0.49

Control NA NA NA 150
6.25 9.4 0.49 4.6 150
12.5 18.8 0.49 9.2 150
25 37.5 0.48 18.3 150
50 75 0.49 37 150
67 101 0.49 49 150
Di Volume
| Brine Control | 90 | o055 | 49 150
total brine 167.3
Brine Control Salinity Adjustment Factor
Brine Control Calculation: TS-0
SB-TS

fpCime iz 5letf

AMEC Earth and Environmental, Inc.
San Diego Bicassay Laboratory
5550 Morehouse Drive. Suite B

San Diego, CA 92121



AMEC Earth & Environmental

Bioassay Laboratory

5550 Morchouse Dr, Suite B

, Physical and Chemical
. Measurements of Test Solutions

’ ' Salt Water Bioassays
San Diepo, CA 92121 :
Client: Fl/enc,ue.\ Fure. E "/ Analyst: ~ ° K
Contact: NA Test Start: 3/ foy
Test No.- 0403 ~ 107 .. Test End: 2 f2( foy
Date Collected: 3 /15 oy
DO pil Salinity Temn
Sample ID (mg/L) (pH units) (ppt) °C
or Conc. ‘70 Sty g : : 4
LC 3 8.2 - -
fe 7.5 1.0 S0 | Faf | g4 Bop | o 29,3 4.3 & | AN 1{.&
6. & 4.0 o | Sof | <o gob | Jo | =2 249 & | e (4.4
yris Fz . (_;;,.l &S0l | zb2 By | Jo 0.6 Z0.0 4 | i 144
A Fz | o pl | 2N 1 sos | Bo) | Fo |ma | 244 ] ME [ ue | 40
JO g1 | a0 ) 1789 125w | o9 | 70 |aa=a 200 | (8 | we | 4o
66 &l W g1 | 789 | 33 811 | Jo | 284 0.0 | 14F | g 4.4
Comments: m lst comdant ot g-2
QA Check:

Le dfilrf




Brine Dilution Worksheet

Client: City of Buenaventura Analyst: jR
ﬁ
Sample ID: Santa Clara River Estuary B1 Test Date: 03/+77/2004
BHE
Test No: 0403 ~ 1071 Test Type: Bivalve Embryo Dev.
Salinity of Effluent 1.4
Salinity of Brine 85
Target Salinity 30
Test Dilution Volume 150
Salinity Adjustment Factor: TS - SE TS = target salinity
SB-TS SE = salinity of effluent
SB = salinity of brine
Salinity Adjustment Factor = 0.52
Control NA NA NA | 150
6.25 9.4 0.52 4.9 150
12.5 18.8 0.52 9.8 150
25 37.5 0.52 19.5 150
50 75 0.62 39 150
66 99 0.52 51 150
DI Volume
| Brine Control 9 | o055 | 51 150
total brine 175.8
Brine Control Salinity Adjustment Factor
Brine Control Calculation: TS -0
QLime 425l SB-TS

AMEC Earth and Environmental, Inc.
San Diego Bioassay Laboratory
5550 Morehouse Drive. Suite B

San Diego, CA 92121



AMEC Earth & Environrliéntal :

Bioassay Laboratory

5550 Morchouse Dr. Suite B

Physical and Chemical
. Measurements of Test Solutions

+ ' ' Salt Water Bioassays
San Diego, CA 92121
Client: Kvev,qug,,‘fwa E '3 Analyst: IR
Contact: N A Test Start: /05 /oy
Test No.: (403 - 0% .. Test End: 3 /2t /oy
Date Collected: 3'/;9'/051
DO pll Salinity Temp
Sample ID (mg/L) (pH units) {ppt)
or Conc. ) Y ey PR TR Y e EPTE
ic 55 [a. 2.0 | &of |« 203 | 30 |8 29.9 147
kc 7.8 | an 2,1 | ¥o¥ | 30 8oy | 3o 24.9 Zp .0 i,
628" I ER 74 | &of [ 203 | 8.0y | 30 Jas 20.3 /4.4
12" Fz_ | ao 79 | §to fso¢ | Bof| S0 |24 24.5 /5
2N | %o Bt | &= | 3w By | 3o |3a 20.3 A
Jo 5ol 4.0 8.0 d17 | s g7 | 30 |2a3 29.4 =
L T XL 9.0 By | &8 g4 B2%| J0 2.3 2,0.4 SO
Comments:
QA Check: IR/ Y/




Client:

Sample ID: Santa Clara River Estuary B3

Test No: A2 ~10%
Salinity of Effluent 12.1
Salinity of Brine 85
Target Salinity 30
Test Dilution Volume 150
Salinity Adjustment Factor: TS -SE
SB-TS
Salinity Adjustment Factor = 0.33

City of Buenaventura

TS = target salinity

SE = salinity of effluent
SB = salinity of brine

Brine Dilution Worksheet

Analyst: 7 -

19
Test Date: 034772004

A
Test Type: Bivalve Embryo Dev.

Control NA NA NA 150
6.25 125 G4 0.33 4.1 150
12.5 18.8 0.33 6.1 150
25 375 0.33 12.2 150
50 75 0.33 24 150
75 113 0.33 37 150
DI Volume
Brine Control | 68 | o055 | 37 150
total brine 120.4
Brine Control Salinity Adjustment Factor
Brine Control Calculation: TS -0
SB-TS

BUmL A [ g%

AMEC Earth and Environmental, Inc.
San Diego Bioassay Laboratory
5550 Morehouse Drive. Suite B

San Diego, CA 92121



AMEC Earth & Envnronmcntql ; ‘ Physical and Chemical

Bioassay Laboratory : ' _ . Measurcments of Test Solutions
5550 Morchouse Dr. Suite B y ' ' Salt Water Bioassays
San Diego, CA 92121
Client; 1? R G G T C-J Analyst: A
Contact: NA - Test Start: 3/ foy
Test No.: 0402 109 ... Test End: 3/2 /oy
' Date Collected:  3/15/09
DO pH Salinity Temp
Sample 1D (mg/L) (pII units) (ppt) °C
or Conc. % R P e g : ARy e sl [t RReR B | e B P ¢
LC &z Yol 3o (44
Bc 1.¥ 3.0 508 | gon S| 30 A3 ty.§ o
6.2 5z | an 1.9 | &0 lene |27 | 30 241 e | M | wms | (44
jzd” &z 9.4 "I.¢ ol | g.0% .10 - 2o 30.0 204 {4 O~ /-;/.%
s &2 a,\ 6.0 2.96 | 3.3 b | Yo 30.0 20 4.8 | s /9.8
& a,\ 'R 7.90 | qaa Be1 ] Jo | 34 200 | /%8 | we 4.8
266 ax 50 %0 %\ 757 | a2 214 | L0 | mwo 20.0| l4F | w,e (H{.%

Comments: __gqég,u_ conloala sl B3

QA Check: AN 4 /Z//éc/




Client:

Sample ID: Santa Clara River Estuary C3

City of Buenaventura

Test No: pA02 {04
Salinity of Effluent 1.7
Salinity of Brine 85
Target Salinity 30
Test Dilution Volume 150
Salinity Adjustment Factor: TS - SE
SB-TS
Salinity Adjustment Factor = 0.51

Test Type: Bivalve Embryo Dev.

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

Brine Dilution Worksheet

Analyst: JF-

94
Test Date: 03/4772004

fll

Control NA NA NA 150
6.25 9.4 0.51 4.8 150
12.5 18.8 0.51 9.6 150
25 37.5 0.51 19.3 150
50 75 0.51 39 150
66 99 0.51 51 150
DI Volume
l Brine Control | 9 | o055 | 51 150 |
total brine 174.3
Brine Control Salinity Adjustment Factor
Brine Control Calculation: TS -0
SB-TS

BL e dfrgloy

AMEC Earth and Environmental, Inc.
San Diego Bioassay Laboratory
5550 Morehouse Drive. Suite B

San Diego, CA 92121



A. AFFINIS



AMEC Earth & Envirenmeniél Raw Datzsheel
Bioassay Leboretory Weter Crzlity Measurenienis
5550 Worehouse Cr., Sulie B W:zrine Chronic Blozsseay

San Diego, CA 2127

Client: Cl{"\d! O'F Buepan Upmm, Tzl Species: A. G\-F.ﬁ,' n1S
Sampie ID: CRe A s Test Dale: '9)]' |7 IOL{

Test WNo: DH"O{) - qu cariEnd Times: (&80 [ {5

Concentration Lalo (ool =4k ]
0 ! 2 | 3

pH
DO (mg/L)

Salinity (ppt)
Temp

33%

PO {mall)
Temp (°C) + ~

Concentration
" Dzy

pH
DG {(mall)

Salinity (ppt)

Temp (°C}

P
DO {mail}
Temp (°C}

Concenfration
Day

B
DO (mg/l)
Salinity (ppt)

pH
DO (malL}
Temp (°C)

Concentration

pH
DO (mgil)

Salinity (ppt)

Temp (°C)

pH
DO (mail}
Temp {°C)

Analysts: Initial:

Fing

Commenis:

Anime! SownceDete Received: A BS/ ‘J’) \31 ol £nimal £ge z{ Iniliztion: ""(A,GU«IS D(CQ'

GG Check: M' _‘i [ZZ@ Finz! Review: ‘%ﬁ 5[ 24[04




AMEC Earth & Environmental Raw Data Sheet
Bioassay Laboratory Initial and Final Chemistries
5550 Merehouse Dr. Suite B Seven Day Chronic Bioassay

San Diego, CA 92121
Test Species: AL afeinis

Client: C\.‘}’UL of Buyinaverturse Test Date/Time: );7/0Y
Sample ID: RCLE AT Test No: gd63-¢cad
Concentration
Y
T
pH
DO (mg/L)
Salinity (ppt)
..... Temp CC) 42
PO (mg/L)
Temp (°C)
Concentration
Day
G
pH
DO (mg/L)
Salinity (ppt)
_ _’ﬂ:__Temp ¢C)
DO (mg/L)
Temp (°C)
Concentration }w '/-
e
11 . : 230 '3
13 . . . 8.7
/O . . : 2.
2043 X . 20.
bL.0
203
Comments: Analysts: Ai VO e AW ey
Fi
Anima) Source: AbS Date Received: _3 l l3] (@)%

QA Check: ). 74 r‘-//B/gc/ Final Review: &{ZH 6%{ o4



Rzw Dzleshest
Weler Quelity WMeasurements

AMEC Earth & Envirenmential
Bioassay Leboreiory

5550 IMorehouse Dr.. Evite 5 Werine Chronic Eiocessay
Szn Diego, CA 82121

Cliznt: (\/\7\14_0{: Puonayentiayo. Test Species: A,&’-ﬂﬁ,’n’d‘
Semple 1D: Seee. Bl Test Date: 3?}7/[) v

Test No: OHOD— 645 SaryEnd Times: /520 [ 1500

Concentrztion Lol Contyol 4
0 J 1 i 2 | 3

pH
DBoO tmgil)

Salinity {ppt)

Temp (°c)‘

pH
DO (mg/i}
Temmp (°C}

Concentration % H" CJY)‘}")’D] SE l

"~ Day

pH 3
DO (mail} .
Salinity {ppt) Y
Temp [*C)

p
DO {mg/L)
Ternp (°C}

Concentration b, 15 /.
0

Day

p
DO {mgll)
Salinity {pp1)

pH
DO (malL)
Temp (°C)

Concentration 12-.9 /-
[

Day

pH
DO (maiL)

Salinity (ppt}

Temp {°C)

pH
DO (ma/L)
Temp (°C)

Analysis:

Commenis:
i
Lnimz! Source/Dele Received: _A 65 / %ﬁfﬁ‘/ fnimal Age &t [nitiztion: { Y dg/gt;
1
oC check: AL L///&/ﬂd i Finzl Review: %{ 6‘/21‘[01'
¥




AMEC Earth & Environmental
Bioassay Laboratory

5550 Morehouse Dr, Suite B
San Diego, CA 92121

Raw Data Sheet
Initial and Final Chemistries
Seven Day Chronic Bioassay

Test Species: A afGinis

Test Date/Time: 3, l7(ot(

Client: OHLI,f of Bueraerdfu ra
7
Sample ID: e Bl Test No:  DUDDZ— 0945
Concentration 95 /
Dax
s
pH . .
DO (mg/L) 7. . . e
Salinity (ppt) 20 .7 [ >4 19.3 - oo (29 ek
9 : 7035 lao.6 |2o-s |Gz Ll
. ST
$23 |5-2% |87 Z i1 A7
€.6 L Z L. S 5. ':I 5.3
205 204 |Ab.3 190. 6 |20l
Concentration &> ',/ :
Day o 1 1 1 2 | 3 T
g - %\% %q-f - ”3.- 33 XD 5"(‘0 ...... - "\
DO (mg/L) 1.7 M 3.\ 49 -t 7.4 1173 e
Salinity (ppf) 20.4¢ | w2 9. | 397 |39% 0.0 {7297 |
Temp (°C) _ FEEY . 0.6 20.4 (9.2 L
?;;'} ﬁ,_?""ﬁ‘%‘,ﬁf&“?fﬁ"y‘hﬁb e .ﬁ b : : :' ::. 5 3 T?T R |
pH B2l
DO (mg/L) 5.5
Temp (°C) 25.{9
Concentration
DO (mg/L)
Salinity (ppt)
_ Temp )
e ;];-I E R e S :
DO (mga/L}
Temp (°C)

Comments:
Animal Source:

QA Check:

Analysts: _AB_.Q\-L‘_H.Q_',_ﬂL_J_‘_IZQ__
Date Received: %‘ | a) ﬂ\]/
Sl (A

Final Review:




Clisnt:

Analysts:

Semple ID:

Test No:

AMEC Earth & Envircnmenizl
Bioasszy Leboraiory
5550 Morehouse Dr.. Suile B
San Diego, CA Stz

Vet

5

Rzw Datesheet

r Cuzlity Meesurements
Izrine Chronic Eiozgsseay

: A, Q‘F‘él'n'z s

Cb@lgf_@%au&ﬁm TestSpecies: /
Cuizg B-3 Teet Dale: 3’ 1Dy
(40— pale szr/End Times: /522 “m
Concentration Lﬂ\b (OYH'Yb\ d;'bvg—— . —
i 2 i ] |

pH

. f [
DO (mg/L) 2. -
Salinity (ppt) 29
Temp {(°C) .

pH .88 7.3 %
DO (ma/L) 1.2 .0 [ 6.3
Ternp (*C) 7 20,1 j20,3 | 29.21 ) S
Concentration S& H— (/OYI‘\'YD\ = -
" Day 0| i |2 i | I 6|
AnitigliE
pH
DO (ma/L}
Salinity {ppt}

“C

pH 9.25 | 819 K]
DO (maiL) 6.7 L3 I, 19.F
Temp (°C) IJe || Yo -

Concentration

D

pH

DO (magit)

Salinity (ppt)

Temp ()

pH

DO {maiL}

Temp (°C}

Concentration

Day

pH

DO {mgiL}

Salinity (ppt)

Temnp (°C}

p
DO {(ma/l)

Temp (°C}l

commenis:

Enimel SourceDele Recives:

ac Check: AL ergzagg

ABS) HiBOL

Lnimal £ge &t Initiglion:

1 s o

Finzl Review: %{@4’ 6/24’[



AMEC Earth & Environmental Raw Data Sheet
Bioassay Laboratory Initial and Final Chemistries
5550 Morehouse Dr. Suite B Seven Day Chronic Bioassay
San Diego, CA 92121

Test Species: A’ ni

Client: (it Of Bueravertion Test Date/Time: _3)17/0Y

Sample ID: Scee Bg-3 TestNo: Y03~ (3o

Concentration %’j ’
2 3
S
DO (mg/L)
Salinity (ppt)
Temp (°C) _
T T
pH
DO (mg/L)
Temp (°C)
Concentration é’D ’ / .
Day [ | 1
pH F4a% | 3Ms
DO (mg/L) 7o 12
Salinity (ppt) o | A0
20 A
T e

Concentration l 0p’ /
a

_Day & 1 2
e
pH 245 [ 331 345
Salinity (ppt) JOZ | o4 2.0
ALD O 20.0
e % S imeal s

2.23 <3 2,30
5 {o.:{o ¢. 1
Z2o0.4 20

Comments: Analysts:  AH £
Animal Source: /(65 Date Received: zﬁ; IZ/ oY

QA Check: /13 Final Review: @“ﬁ% VAl




Rew Delesheet
Wetler Quality Vieasuremenis
Merine Chronic Eioassey

AMEC Earth & Ecvirenmenial
Bioasszy Leboreiory
5550 Inorehouse Cr.. Suiie B
San Diego, CA €21z1

Client: CLMM@W& T?siE;ecEes:_(A.Q@vC}'n]j
Semple ID: &RE (-5 vestnate_ 317U0Y
Test No: OYoR— 0ax SertiEnd Times: __ /s [1500

67—
| 3

Concentration Lalp COY'\"l_Y—Ol
| 1 |

Day

pH g.00
DO {mg/L) 2.1 ' 7.8 %5
Salinity {ppt) 2 1A%
Temp (*C) -

pH | 3.5%

DO {mg/L} E Y

Temp (°C) 20.9 | 2.2
Concentration Sa_/H' Cﬁ\(\mk 3

“Day o | [ 2 1 _3

pH
DO {ma/L) 1.0
Salinity {ppt) i
T “C)

pH
DO (mgiL}
Temp {°C)

Concentration (O .

pH
DO (mgiL)
Salinity {(ppt)

DO (moll)
Temp {°C)

Concentration / 9\- 6/
1
I

Day

pH &4 . .
DO {mg/L) i 13 T4 2.5
Salinity {ppt) Yo : .
Temp {°C) .

p
DO tmail)
Temp (°C)

Analysis:

Comments:

Lnimel SourceDate Recgived: ~{ 3 fnimal Age &l Initiztion:

S
GC Check: /-‘{ C///ﬁ/dt/ Finz! Review: %{{(&[ 6/24’[&{




AMEC Earth & Environmental Raw Data Sheet
Bioassay Laboratory Initial and Final Chemistries
5550 Morehouse Dr. Suite B Seven Day Chronic Bioassay
San Diego, CA 92121

Test Species: ,A . Ohe'\ci nis

Client: Cﬂlu of Berventuva. Test Date/Time: 3}!7}0"}

Sample ID: SUZE % Test No: OSLQ%,OQ':"

Concentration 26 / .

I 30 .
€3 b.] b2 15,7 La.{
203 R0.1 [0y (A8 | .6

Concentration '/@ '/ -
0

Day o L | o) 5 T] 6 7
pH 43¢ |81 o
DO (mg/L) o |15
Salinity (ppt) 0.4 | »a
Temp (°C A0 L | 200
pH i Y Ay | xs 23’
DO (mg/L) e ¢.3 k.|
Temp (°C) B L 20,18 10.5
Concentration I OO ./;
0 1 2 5
5 T e
LAz 8w s.19 8.2z |¥9./5 Eoo .
DO (mg/L) 95 2\ 79 5.3 F-7 Q7 19.4 B
' 36 30-0 [30.3 | 30.3 [30.3 [
1O% O 20 7O, : %} : 5
e S
30 |89\ |B-Pu [R.05 ‘Tf‘r‘? 3.0
(.0 [ &0 5. 8 65 .0
204 |24 501 307 120, 4— 20.00

Comments: Analysts: A_H Sk me, | ACTTS)
Animal Source: A 65 Date Received: 31 L?I OY

QA Check: i L/A,g/g.:/ Final Review: CN{H%.L qﬁfi’)_()‘t




A. BAHIA



¥

Marine Chronic Bioassay Water Quality Measurements

A A
Client: ar‘rvl O‘F BMMVQY\W’VJL Test Species: M bﬂh/[a,

Sample ID: SCEE A-D_ TestDate: [ 117 /O
Test No: O4OB— 6% SartEnd Times: 1930 [ 1020

Concentration L%b FDY}""Y{P\ :.;:H‘—II

Day

pH
DO (myil)
Salinity (ppt)
__Temp(°C) _
i pl-l T
DO {mgil) .
Temp (°C}) 1i.lp |24.2
Concentration Sal+ CDY*\"Y'Ol :kb ,
b 0 ' | 3 ]
iT o Initials
pH 2. ¥4
DO (mg/L) 1.5 .4
Salinity {ppt] 35.0 299
T °G '

p
DO {mg/L}
Temp (°C)

Concentration b 157
[

Day

LA S U W nitial T S
pH %.59 [P.5¢
DO (mg/L) 1o |15 [1.8 T 1.2
Salinity (ppt) 29,5 LAT
Temp {°C)

76‘ ';, = ';;m._.....

pH
DO (mgiL)
Temp (°C)

Concentration

DO {mg/L)

Salinity (ppf)

Temp (°C)

=
DO {mgiL)
Temp (°C)
0 1 2 3 4 5 6
Analysts: Initial: | MC Mme Al K(:', AWfAH
Final: ue | Sk AR A Al
Comments:
Animal Source/Date Received: &5/ 3 l-o4 Animal Age at Initiation: "7 cPag‘i; Q]C‘%
Qc Check: A& Hfi8loy Final Review: G@Gy’é{’ @/24/07‘ *
1eye

AMEC Earth & Envirohmentaf Bloassay Laboratory. 5550 Morehouse Dr,, Ste. B. San Diego, CA 92121.



Marine Chronic Bioassay Water Quality Measurements

: & )
Client: Ql‘f‘u of Buenaventurs. Test Species: M huac
I
Sample ID: SCle 74 -1 Test Date: ?)/ 17_/0 v
Test No: 0403— 09% Sart/End Times: 192 O !’qgé,

Concentration
Day

pH

DO (mg/L)
Salinity (ppt)
Temp (°C}

p
DO (mgiL})
Temp (°C)

Concentration
Day

pH
DO (mg/L)
Salinity (ppt)
Temp {°C)

D0 (mg/L}
Temp (°C)

Concentration
Day

pH
DO (mg/L)

Salinity (ppt)

Temp (°C)

pH
DO (mgiL)
Temp (°C)

Analysts; Initial:

Final

Comments:
Animal Source/Date Received: ABS/ R-lb-0OY Animal Age at Initiation: 7 d%s (@) ! (ﬁ
QC Check: AL Y1y Final Review: Q#f 2/ %’[‘D‘T

AMEC Earth & Environmental Bloassay Laboratory, 5550 Morehouse Dr.,, Ste. B. San Diego, CA 92121,




Marine Chrenic Bicassay Water Quality Measurements

. &
Ql""w O'P Bewernaventura Test Species: A - [nlhval

Sampie ID: SC,&E B i Test Date: |1 7/OY
Test No: OLFD?D"' A9 Sart/End Times: > 5V ({qg,é

Client:

Concentration Lab ondryol 9F |
o [ 1 | 2 ]

Day 3 | 4
pH Soo |[1.9€ 1197 [Jad | 8. 0f
DO (mg/L) .| 1.8 33 F.L 5.2
Salinity (ppt) zq9be 12949 |=an 299 20.0
Temp {°C) . Zz51 [au.8 4.5 3«‘/’ 3
TR L oowT v T T s Final
pH JIEN 137 18 2 81
DO (mg/L) £.0 L4} G2 5.
Temp [°C) fang 245 TH,2 3H. 2
Concentration SQ_ | +‘ CbY‘HrrOI A:(-'v {
__Day 1] [ | 4 | s | & |
IR L L P '--'i - Jnitial - ST I i, L ALY
pH 9.@3 B,fo( b2 | g | 8.53] £59 (.51
DO (mg/L) Tt 75 | 14 Tl o | T4 5.9
Salinity (ppt) 29. ¢ 322 | 299 299 3.0 | 294 30.¢
Temp("C) 5. [ 2tq (280 [95.( Y M 298 |2U.-T
P . s . Lo Fipaly oo e e e
ph TTTASE Twet Jem [B¥ (807 18.00
DO {mg/L) N I 5.6 C2 5.8 ol b/
Temp {°C) s {an& Z48  [243 ¢ | Y3 DD
Concentration b5/
Day 0 | 1 [ 2 [ 3 ] 4 | 5
Al L . - L st : - Initial- . N NI
pH P-io | Bz2q (24 %.S(o "N ‘:TS‘ 557 ]
DO {mgfL}) 1.7 -7 i A E = 7 7.7
Salinity (ppt) EX-Y] 2.9 120 29.% [ 299.9] 300
Temp ("C) 23 | 249 |pym250 2506 |24 M '2[&‘
RN _ oSk Final - - - T i
pH . [832 [9122 (82 [p> 9% 2»! B2l (7.
DO {mg/L) R S 6.3 55 g 5%
Temp (°C) C - L {2ER 5. |22 X, 2 ;-4' ¥ 45 [24%

Concentration lQ- 5" VA
Day 1 | 2 | 3 | 4
—— . -l B © 2 Imitial-. .

T EE R TeRs [ i

DO {mg/L} 7 L 2.1 T4 ERP) 1.l
Salinity (ppt) Jo.c [za® 29-% 2449
Temp(C) ¢=L ‘/_ 249 le6p [12%.6 2, ‘-f | 2S. i
EE Tk R T “Finaks
R21S |42, 20 8. i"l
DO (mg/L) Sde | ¢ =1
Temp {°C) 25 |3 [R4->
0 1 2 3 4 5
Analysts: Initial: £ B M .l A P £ &

Finak| . | 3% ML | sw Au AL

Comments:

Animal Source/Date Received: ABi / S b-04 Animal Age at Initiation: "] d’a% ofc{

QC Check: AAP f_—{hgﬂég Final Review: M @ Z/f,‘{DA(\

AMEC Earth & Environmental Bioassay Laboratory. 5550 Morehouse Dr., Ste. B. San Diego, CA 92121,




Marine Chronic Bioassay

Client:

Sample ID:

Water Quality Measurements

A

Ql‘h,[ OF Puevaventiuro.  Test Species: 754 N mm&
I
scre B Test Date: 3/ 7/0Y

SartEnd Times: |30 | 1uz

Test No: 04D 3 — PAA
Concentration A5/,
Day 1 o [ 1
pH BS 1
DO (mgi/L) 2 -1,
Salinity (ppt) 30.L 0.4
Temp ) | -
pH
DO (mgiL)
Temp {°C)
Concentration =0 /.
Day o | 1
— oA Zo | Z.A
5O (mall} 72f | 74
Salinity (ppt) o f 30. 2
___Temp) | 2ou[ 248
T PH SRR T
DO (mgiL) LK.
Temp (°C}) o283

Concentration

Day

pH

DO (mgiL)

Salinity {ppt)

mp (°C)

.pH...

DO {mg/L)

Temp (°C)

Analysts: Initial:
Final:|.

Comments:

A@SJ/ R~ll-04Y Animal Age at Initiation: "7 ddgs ol C]?

Animal Source/Date Received:
24 cilidod Final Review: % 6[2%[ D‘t

QC Check:

AMEC Earth & Environmental Bioassay Laboratory. 5550 Morehouse Dr., Ste. B. San Diego, CA 92121,



Marine Chronic Bioassay Water Quality Measurements

A

Client: QH’VI O'F Bueravertu e Test Species: ™ - [bhua
Sample ID: Sze BD Test Date: 2| !7[0'—f
Test No: O%OB"’ 190 Sart/End Times: 15 % O { | 25D

Concentration Lol ontrol ':H:
0 [ 1 [ =2z | 3 [ 4 [ s 1 & | 7
s N Y
2.92 oy 45" | Qa0 199 (g.01 &.o(
DO {mgiL) 8./ 7.8 128 3.3 3.z 2.1
Salinity (ppt) 2942 | 24.9 =43 299 | %0.0 2q.9
Temnp {°C) 2yo | 247 (280 J12d (e [ 2 | 25
pH 1 195 8L (186 1.9z [199
DO {mg/L) £.0 5.9 L.z = 5 2
Temp (°C) ST e82  [25 06 [y 8 [P P | HH.3
Concentration 5&11’ COYT\'TOI 5 o
Day o | 1 [ 2 | 3 | 4
R - - Initial. .-
pH Pes | 8.6 865 (RO bS53
DO (mgil) i A | 1.5 T3 3. "
Salinity (ppt) 299 | 200 [ms [299 | 3.0
Temp (°C) 25,1 2+% [550 15, 24 3
N N
pH 22 ¥ 27 1423 & 5
DO (mg/L} 1 5.8 5.2 5¥A 5. 8
Temp (°C) [ 25.1 24 (24,3 193
Concentration 325/
Day o [ 1 T 2 [ 3 | a4 1 s | e | 7
N o i L Imitials s - L e e r ot
pH 55 [&E.51 |86=2 %50 X9 [EBvg | BYY] .
DO (mail) 2.2 | 7.3 I~ 3.5 | 1.2 2.2 w.a |
Salinity (ppt) .3 | 3p.0 [2a1 Y (298 | 3.0 | 0.0
Temp (°C) 25+t | 249 |25 iﬁ-bF vif [ 2de [3
gy -',""“'.‘S:T' R : - ",: S T - inal-. D L
pH 1€3R w21 [&=23 [8- 1, [5-35 |9
DO (mgiL) - 5.6 (.0 (4] 5.5 |57 (a
Temp (°C) 252 20d 1243 |24d.0 |[2H.5 43
Concentration \>-5"/
Day o | 1 | 2 [ 3 ] a4 [ s | & | 1
pH ZA7 B8] [esl |56 (856 [Lse[® YP]
DO {mgiL) T [7 49 -4 5.5 | 1.7 7.3 .9 |
Salinity (ppt) 224 | 30,0 248 79.%€ | 9.8 | 30.20 |BO.O§
Temp (°C) -4 . 6 | RY . F . [l §
pH
DO {mafl)
Temp (°C)
0 1 2 3 4 5 6
Analysts: mita: | P4 | RO | MC | me | AW | gy Ao |
Final:| | Sh o SK Aﬁ Al ;\‘W
Comments:

ARS / 2-1-0+

Animal Source/Date Received:

Animal Age at Initiation: ] aPaLLs Old
Lo 3l

Final Review: %{Eé{ '6/24’£DA(

AMEC Earth & Environmental Bioassay Laboratory, 5550 Morehouse Dr,, Ste, B. San Diego, CA 92121,

QC Check:




Marine Chronic Bioassay Water Quality Measurements

, P )
Client: Q (‘h{ of Pueraventiurs.  Test Species: M. bnhuac
|
Sample ID: SCRE B b5 Test Date: 3/ l"!/D [
Test No: 0403 — \(D Sart/End Times: \ 63D [ (S50

Concentration as’/.
|

Day 0

pH Do 249 [R.5%
DO {mg/L) 7o | 1.4 |98
Salinity (ppt) 224 | Zp.o 244
Temp (°C! ¥ 255

pH 3-20
DO {mg/L} S% .
Temp (°C) LS.L

Concentration =0 /.
Day 0 |

,pH

1 [ 2 | 3 | 4
i ~ Imitial, "o e

52T e 253 [5.035 0. v8

2
DO (mgil) 1.3 1.1 1.8 37 -1
Salinity (ppt) 224 | 30,1 | 2% 2985 [ 217
_ Temp (°C) 2.9 L 25 [288 |25.¢ Y. _'P

-~ Final::

ApAH $.3. (&3¢ 1§ 55
DO {mg/L} S-% 6.0 s5-7
Temp (°C) 253 285 [AY.)

Concentration 100 /.
|

Day 0 1. [ 2 T 3 T a4 | s | s | 7
T e — e - - Initial "o e e
pH BAL] £ [aks [F.4% | g.HC

DO (mg/L) 1.y 1 &1 28 gle 1 &3

Salinity (ppt) 32, B ELYY 299 | 2.k

mp("C) 7 775.6 >U

L Finals o e s BT

S ¥3T 1S 3ol [ 3i §.23
DO {(ma/L) e g 7 | 5% [
Temp (°C) o4 5 HrY 2 |dV¥.2 747
[ 1 2 3 4 5 6
Analysts: Inttial: ML me AH £s AU%(.’H i5

Final:| ™~

e | s4 Ad Al | A mg'-

Comments:

Animal Source/Date Received: ABS / 2-1p-0Y

_ Animal Age at Initiation: 7 l244S 027
QC Check: oAl Sty Final Review: ﬂ > éli &t

AMEC Earth & Environmental Bioassay Laboratory. 5550 Morehouse Dr, Ste. B, San Diego, CA 82121,




Marine Chronic Bioassay Water Quality Measurements

. A
Client: O,I‘h/] O'F vaem VRATIAYO— Test Species: 754 . L’Zkbula_
Sample ID; SCLE C - R TestDate: |/ 7/0Y
Test No: OH‘OB—* \0| Sart/End Times: 123 D [ (zes0

3 | 4 | s [ & | 7
T e v T IGL TR Y Rt s e s e e R S 4
2.0 3495 |%: 94
35 .5 ®.2
222 299 |=0.0
2550 2. PY
I N = 1 T e s
A a] .36 .92
5% 2 =57
25,0 23 243

Day

Concentration Lalo Cofﬁ-'ro\ :L-b

pH

DO (mail)
Salinity (ppt)
Temp (°C)

pH_
DO {mg/L)
Temp (°C})

Concentration Sa l+ Covirpl I
Day 0 | 1 [ 2 [ "3
R T el T T R e R
pH Blov | Ol [ L5 Lt |H. 55
DO (my/L) 1.t 725 |13 1.5 G. Y

Salinity (ppt) 21.9 | Zo.0 1298 29.9 | 200
emp (°C) Z2y.i | 2«49 |260 25.0 |24 .3

T Ceen - Fimals s e

| 4

T il

az-f = i\ D
£.3 5.4 5.8
28 [ g13 . >

. [-.\H'
DO (mg/L)
Temp (°C)

Concentration (9 ¢
Day 0

11 2 13 1 & 1

DO (ma/L)

1.
Z

Salinity (ppt) ]
__Tempee) | 24

E T

pH
DO {mg/L.)
Temp (°C)

Concentration lQ— 5| /

Day

DO {mg/L)
Salinity {ppt)
Temp (*C)

o

nd

5

L]

K

Y]

%

My

W

EMbol ik

-;. (N':'.
o

&

PRl

s -

pH
DO {mqg/L)
Temp (°C)

Analysts: Initial: <9
Finat:| - 77| 3W wo S

Comments:

Animal Source/Date Received: AES / 2 -0 Animal Age at Initiation: "] d)éu-lf_s o fc(
QC Check: AL Cf//?/ﬁ’,?[ Final Review: Mok

AMEC Earth & Environmental Bioassay Laboratory. 5550 Morehouse Dr., Ste. B. San Diego, CA 92121,



Marine Chronic Bioassay Water Quality Measurements

_ e .
Client: Ql'ﬁ,{ of Buernaventiurs,  TestSpecies: M. baluas
i -
Sample ID: SCRE C/% Test Date: '5./17./04
Test No: OHO3— \6\ Sart/End Times: |S3D / 1%

17

Concentration a5/,
Day 0o [ 1 [ 2 T 3 1T a ]
R R N T R e

pH Edp | 838847 [8.4% {9y
DO (mgiL) 72 13 | LY Tlp 13
Salinity (ppt) 24.) 30.C |29.9 1.5 3o, 0
Temp (°C) . 2o%50 25,0 | 2Y.2
T e SR Rl e T T A

pH %.30 [a3%  [87%
DO {ma/l) %.4 5 S¥
Temp (°C) 250 fau3 |2%.3

Concentration S0 Y.
Day
pH
DO (mgiL}
Salinity (ppt}
Temp (°C)

pH _
DO {mg/L)
Temp (°C)

Concentration
Day

pH

DO (mglL)
Salinity (ppt)
Temp (°C)

DO {mgil})
Temp (°C)

Analysts: Initial: = AH Kb)
Finat: |5 SR urL | sw | ad AH

Comments:
Animal Source/Date Received: ABS'/ B-1b- 04 Animal Age at Initiation: 7 da S ol
QC Check:  _L&P. éf//%/ﬂr& Final Review: @ @l%’ DJY

AMEC Earth & Environmental Bioassay Laboratory, 5550 Morehouse Dr., Ste. B, San Diego, CA 92121.




M. PYRIFERA



AMEC Earth and Environmental Raw Datasheet
Bioassay Laboratory Water Quality Measurements

5550 Morehouse Dr, Suite B Marine Chronic Bioassay
San Diego, CA 92121

Client : % Qi E'J! LA WO SN Test Species: Macrocystis pyrifera

Sample ID: A-2 StartEnd Dates: 2-17-0d 1 S iR.064
Test No: AU 6D - 6 Start/End Times: Wle20 | id20
Analyst: AL Test Type: Kelp Spore Germination and Growth

Initial Readings Final Readings

e | 0 | %06 | 224 |92 |Tor | 33F

BLF) 35 | 308 | 2.3 93 | 3ol |32F

(025 | %2 | B3¢0 | 333 | 52 | ®a | 344
125 |\ | Fgt | 93533 | S | 3au

15 %4 | a9 | 228 | =4 | ®az | B29

S0 99 A% | AT | I3 | 3B | 223

LO | A% | 9%3 |35 | 12 | 8.2 8Ls
Comments: LC:“:J) \Cl\l( \‘—\.q3 3.5 +.3 \198 363

Qc Check: A t//L//og/ Final Review: {4 o /2%[01‘



Brine Dilution Worksheet

Client: City of Buenaventura Analyst: ¢ /ai

Sample ID: Santa Clara River Estuary A2 Test Date: 03/17/2004

Test No: OUYOHB- 10 Test Type: Kelp spore germ. & growth
Salinity of Effiuent 31 &

Salinity of Brine 75.1

Target Salinity 32

Test Dilution Volume 200

Salinity Adjustment Factor: TS -SE T8 = target salinity

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

Salinity Adjustment Factor = 0.67
Control NA NA NA 200
6.25 12.5 0.67 8.4 200
12.5 25.0 0.67 16.8 200
25 50.0 0.67 33.5 200
50 100 0.67 67 200
60 120 0.67 80 200
DI Volume
'\3,(,*\ | Brine Control | 108 | o074 g0 | 200 |

total brine 286.3
Brine Control Salinity Adjustment Factor

Brine Contrel Calgulation: TS -0
SB-TS

AMEC Earth and Environmental, Inc.
San Diego Bioassay Laboratory
5550 Morehouse Drive. Suite B

San Diego, CA 92121

Ac me /nifors



AMEC Earth and Environmental Raw Datasheet
Bioassay Laboratory Water Quality Measurements

5550 Morehouse Dr. Suite B Marine Chronic Bioassay
San Diego, CA 92121

Client : C:L,tq o é LA a XA Test Species: Macrocystis pyrifera

Sample ID: B-| StartEnd Dates: 3.y .64 /7 3-\G-oy
Test No: GUOD 0D StartEnd Times: \,LDZD ; 1570
Analyst: ™ O Test Type: Kelp Spore Germination and Growth

Final Readings

L2s |39 | 39 | 230 | 93 |Fel | 335

25 | %0 |39 [ 233 | 32 | §6F | 334

15 19 294 | 224 | F5 | B | 325
_ 3Z. 9
S0 13 34 22 .\ 1.3 B 25 _.;.5-4-1' Mb

54 Gl | TR 32.6 | 4.3 '. .22 | 2.9

Comments:

Qc Check: 2 éf//z//gf,/ Final Review: %‘f{ﬁf 6{24’ {D+




Brine Dilution Worksheet

Client: City of Buenaventura Analyst:  wr /44

Sample ID: Santa Clara River Estuary B1 Test Date: 03/17/2004

Test No: OUpz- 10> Test Type: Kelp spore germ. & growth
Salinity of Effluent 1.4

Salinity of Brine 75.1

Target Salinity 32

Test Dilution Volume 200

Salinity Adjustment Factor: TS - SE TS = target salinity

SB-TS SE = salinity of effluent
SB = salinity of brine
Salinity Adjustment Factor = 0.71

£

Control NA NA NA 200

6.25 12.5 0.71 8.9 200
12.5 25.0 0.71 17.7 200
25 50.0 0.71 35.5 200
50 100 0.71 71 200
58 117 0.71 83 200

M2
48]

&/ D1 Volume
S(Oy}[ Brine-Centrol —to—F——o7¢——83——200—

total brine 289.2
’@V\ Brine Control Salinity Adjustment Factor
’ Brine Control Calculation: TS -0
SB-TS

AMEC Earth and Environmental, Inc.
San Diego Bioassay Laboratory
5550 Morehouse Drive. Suite B

San Diego, CA 92121

Q¢ e ey



Raw Datasheet
Water Quality Measurements
Marine Chronic Biocassay

AMEC Earth and Environmental
Bioassay Laboratory

5550 Morehouse Dr, Suite B
San Diego, CA 92121

Client : (E%_Q%ﬁ&,w@m Test Species: Macrocystis pyrifera

Sample ID: P A Start/End Dates:  ‘A:[4 od 7 g
Test No: HUes - 1ot Start/End Times: ’[(ﬂ‘]D | 32D
Analyst: [AAY Test Type: Kelp Spore Germination and Growth

Initial Read , _

Bciy | R | .03

L1215 A | 505 | BN\ | 9.2 | FoS 331

2.5 G.0 XO0% | 233> | A1t | Tob | 3%

5 <A FAL 2329 | Rt TN | 33.3
22.4

50 X3 | 3.4 220 | A %-20

(o8 %% €13 |28 |32 | sad [3z20

Comments:

Qc Check: /4 s//q/(;f/ Final Review: %u%é o]l ot




Brine Dilution Worksheet

Client: City of Buenaventura Analyst:  wc /Au
Sample ID: Santa Clara River Estuary B3 Test Date: 03/17/2004
Test No: Uz - (oY Test Type: Kelp spore germ. & growih
Salinity of Effluent 12.1
Salinity of Brine 75.1
Target Salinity 32
Test Dilution Volume 200
Salinity Adjustment Factor: TS - SE TS = target salinity
SB-TS SE = salinity of effiuent
SB = salinity of brine
Salinity Adjustment Factor = 0.46
Control NA NA NA 200
6.25 12.5 0.46 58 200
12.5 25.0 0.46 11.5 200
25 50.0 0.46 23.1 200
50 100 0.46 46 200
68 137 0.46 63 200
. Dl Voiume
@LM/ | Brine Control [ 85 | o074 | 63 | 200 |
total brine 212.9

Brine Control Salinity Adjustment Factor

Brine Control Calculation: TS -0
SB-TS

AMEC Earth and Environmental, Inc.
San Diego Bioassay Laboratory
5550 Morehouse Drive. Suite B

San Diego, CA 92121

Bt berfons



AMEC Earth and Environmental

Bioassay Laboratory
5550 Morehouse Dr. Suite B
San Diego, CA 82121

Raw Datasheet

Water Quality Measurements
Marine Chronic Bioassay

Macrocyslis pyrifera

g-14-0d 1 3-19¢4

;5RO -

Client : = Test Species:
Sample ID: -3 Start/End Dates:
Test No: OUOS ~ 105 Start/End Times: \L{_;?B
Analyst: InMc Test Type:

Kelp Spore Germination and Growth

Initial R-eziﬂ:din Final Readings
Lc #7 RS | 199 | 235 | 1.2z g.o3 | 337
heHg Tl | $0% | 320 A\ | Bd 32.4
(,.2& X% | gos | 24|+ 3.6t | 823
2.5 I | gal | 335 | 94 3N 322.%
75 %% | 49/ 3%(‘:’—?3 eX F2s | 332
S0 Qb6 | 385 | 3 F| T4 | wes | 32O
59 Flo | A3 | 31y | 3 | ¥3F | 3.7
Comments:
QC Check:  _L4r G/js/oy/ Finat Review: SO o4 [0k




Brine Dilution Worksheet

Client: City of Buenaventura Analyst: o /Ad
Sample ID: Santa Clara River Estuary C3 Test Date: 03/17/2004
Test No: OULE - 165 Test Type: Kelp spore germ. & growth
Salinity of Effluent 1.7
Salinity of Brine 75.1
Target Salinity 32
Test Dilution Volume 200
Salinity Adjustment Factor: TS - SE TS = target salinity
SB-TS SE = salinity of effluent
SB = salinity of brine
Salinity Adjustment Factor = 0.70
Control NA NA NA 200
6.25 12.5 0.70 8.8 200
12.5 25.0 0.70 17.6 200
25 50.0 0.70 35.2 200
50 100 0.70 70 200
59 117 0.70 83 200
DI Volume

r{})} [— BrineGontrel | 111 | 074 —83 200 |

total brine 296.9

% Brine Control Salinity Adjustment Factor

9\ )_K%( Brine Control Calculation: TS -0
SB-TS

AMEC Earth and Envircnmental, Inc.
San Diego Bioassay Laboratory
5550 Morehouse Drive. Suite B

San Diego, CA 92121

B ine. Htoss



APPENDIX C
REFERENCE TOXICANT DATA



CONCURRENT TO WHOLE SEDIMENT TESTING



E. ESTUARIUS



Amphipod 10-day Survival Bioassay-Survival

Start Date;  03/24/2004 Test ID: 040324eera Sample |D: REF-Ref Toxicant
End Date: 03/28/2004 Lab ID: AEESD-AMEC Bioassay SD Sample Type! CUCL-Copper chloride
Sample Date: Protocol: ASTM 83 Test Species: EE-Eohaustorius estuarius
Comments:
Conc-ma/L 1 2 3 4
Lab Contrel 0.8000 0.8000 1.0000 0.9000
125 09000 1.0000 0.8000 1.0000
25 0.8000 0.7000 1.0000 0.7000
5 05000 05000 0.6000 0.8000
10 0.4000 0.2000 0.2000 0.3000
20 0.1000 0.1000 0.0000 0.1000
Transform: Arcsin Square Root 1-Tailed Number Total
Conc-mg/L.  Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Resp Number
Lab Control 0.8000 1.0000 1.2543 1.1071 1.4120  9.935 4 4 40
1.256 0.9500 1.0556 1.3305 1.2490 1.4120 7.072 4 0815 2410 0.2253 2 40
25 08000 0.8882 1.1254 0.9212 14120 17.662 4 1.379 2410 0.2253 8 40
*5  0.6000 06667 0.8910 07854 1.1071 17.027 4 3.887 2410 0.2253 16 40
*10 0.2750 0.3056 0.5479 0.4636 0.6847 19.408 4 7.557 2410 0.2253 29 40
*20 0.0750 0.0833 02810 0.1588 0.3218 28.997 4 10412 2410 0.2253 37 40
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.9255 0.884 0.79952 0.12084
Bartlett's Test indicates equal variances (p = 0.71) 2.94814 15.0863
Hypothesis Test {1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 2.5 5 3.53553 0.16903 0.18716 0.69499 0.01748 4.1E-09 5 18
Maximum Likelihood-Probit
Parameter Value SE  95% Fiducial Limits Confrol Chi-Sq Crifical P-value Mu Sigma iter
Slope 2.94809 0.49528 1.97825 3.91974 0.1 1.02276 7.81472 0.8 0.82166 0.3391 4
intercept 2.57693 0.45291 1.68922 3.46463
TSCR 0.07594 0.03383 0.008964 0.14224
Point Probits ma/L 95% Fiducial Limits 1
ECO01 2.674 1.07845 0.37862 1.8606 09
EC05 3.355 1.83609 0.82762 2.80789 0.8
EC10 3.718 2.43831 1.25144 3.50862 07
EC15 3.964 2.95262 1.65026 4.08727 '
EC20 4158 3.4377 205192 462385  §O°
EC25 4,326 3.9169 2.46862 5.15029 B 05
ECA40 4,747 5.44191 3.88128 6.84919 & 0.4
EC50 5.000 6.63225 5.01759 8.25693
EC80 5.253 8.08207 6.3682 10.130 03
EC75 5674 11.23 9.01385 14.9772 02
ECB0 5.842 12.7954 10.1957 17.7438 0.1
EC85 6.036 14.8975 11.6845 21.7787 E i : : . |
EC90 6.2682 18,0398 13.762 28.4055 s 0 w 0 o ]
EC95 6.645 23.9588 17.3662 42.5314 < - o ¥ *
EC99 7.326 40.7871 26.4404 92.1516 g
i
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Sediment Testing Reference Toxicant Results
AMEC Bioassay Laboratory

Client: 1:7"&/:/101/6 Test Organism: t e oo 1
Toxicant: (A Cl» OéD%a-q/ TEEA Start Date/Time: 3/3‘-{/0‘/
Analysts: IR A '. End Date/Time: 3%&’)’/'07
7 /
Conec. ‘ .Survival g DO (mg/L) pH (pH units) ~ Salinity (pp;) . Temperature (°C)
(mg/L) Rep| 0 - 96 ¢ | 24 48 72 96 0 24:_ 48 72 0- 24 48 72 96 | 0 24 48 72 96
L |alto |9 14 113 =l '
B lio | €
cllo 10
D |t0O il
[ A A io q
g | (& (0
clw [9
ol [|B
Zd alw | B
s |w [T 1}
c | to \o
p o | <] fiili b i e e
g0 Al w A3
' L) 5
clio | b
D | b % :
lo Al [Y
B 10 ,;l
clw &~}
plw |3 |
20 Al o [
s | wl | |
c| P lo
pl [/

AMIC Bivassay Laboratory - 5550 Morehouse Dr., Suite B. San Diego, CA 92121,

QA Check: 470
Final Review: (&3




Copper (I} Chloride Reference Toxicant Control Chart - Amphipod

Survival
CV% =367
18
16 5 +28D
= 147
= ]
§ 12 A 1 +1 8D
L AVaadl|
E ] Mean
o 8
: VAWA
W8] 18D
. v
2 . . . - . - . . . . . . . ' - 28D
5 3§ %33 88¢8¢8g3sg888s8g
g 2 8 8 2 o582 ge 528 8%t 3 3
S = d = @ d @8 B @& @ = o B m O = «d ®
— - -~ =] o (=] o [=} [=] Q Lol [=] [=] [=] ~ — ~— (=]
Test Dates
Dates Values Mean -1 8D -2 8D +1 5D +2 SD
10/08/99 8.5659 20192 57076 2.3961 12.3307 15.6423
11/10/99 8.2133 8.0192 5.7076 2.3961 12.3307 15.6423
12/22/99 8.5659 9.0192 5.7076 2.3861 12.3307 15.6423
01/28/00 5.9183 9.0182 5.7076 2.3961 12.3307 15.6423
06/15/01 10.8749 9.0192 5.7076 2.3961 12.3307 15.6423
02/21/02 12.8870 9.0192 5.7076 2.3961 12.3307 15.6423
03/01/02 2.1171 9.0192 5.7076 2.3961 12.3307 15.6423
05/21/02 11.7849 9.0192 57076 2.3961 12.3307 15.6423
08/13/02 10.5823 9.0182 5.7076 2.3961 12.3307 15.6423
08/16/02 11.9653 9.0192 5.7076 2.3961 12.3307 15.6423
11M15/02 10.8858 9.0192 5.7076 2.3961 12.3307 15.6423
02/07/03 12.6153 9.0192 5.7076 2.3961 12.3307 15.6423
05/13/03 2.5734 9.0192 57076 2.3961 12.3307 15.6423
05/20/03 11.7033 9.0192 57076 2.3981 12.3307 15.6423
10/25/03 1.9071 8.0192 5.7076 2.3961 12.3307 15.6423
1117103 5.8583 8.0192 5.7076 2.3861 12.3307 15.6423
12104103 11.6843 8.0192 57076 2.3961 12.3307 15,6423
03/24/04 6.6323 9.0192 5.7076 2.3961 12.3307 15.6423
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Bivalve Larval Survival and Development Test-Proportion Normal

Start Date:  03/23/2004 Test ID: 040323mert Sample ID: REF-Ref Toxicant
End Date: 03/25/2004 Lab ID: AEESD-AMEC Bicassay SD Sample Type: CUCL-Copper chloride
Sample Date: Protocol: ASTM 93 Test Species: ME-Mytilis edulis
Comments:

Conc-ug/L 1 2 3 4 5

L-Lab Control 0.5763 0.7647 05625 0.7941 0.7143
25 06438 07162 0.6849 0.5455 0.7021

5 0.6721 0.7037 0.5606 06410 06623

10 05714 05325 05634 04096 05067

20 0.0200 0.0563 0.0000 0.0000 0.0000

40 0.0000 0.0000 0.1176 0.0000 0.0000

Transform: Arcsin Square Root 1-Tailed Number Total
Conc-ug/LL. Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Resp Number
L-Lab Control 0.6824 1.0000 0.9762 0.8481 1.0998 11.843 5 105 333
25 06585 0.9650 0.9479 0.8309 1.0090 7.552 5 0.533 2360 0.1253 128 380
5 0.6480 0.9496 0.9363 0.8462 09952 5966 5 0.752 2360 0.1253 127 363

5

5

5

*40 0.5167 0.7572 0.8021 0.6945 0.8571 8.160 3.280 2.360 0.1253 183 376
*20 0.0153 0.0224 0.1195 0.0578 02396 62.759 16.139 2360 0.1253 281 286
*40 0.0235 00345 0.1667 0.0946 0.3501 62.190 15249 2360 0.1253 88 90

Auxiliary Tests Statistic Critical Skew Kurt

Shapiro-Wilk's Test indicates normal distribution {p > 0.01) 0.97637 0.8 0.26689 -0.1363

Bartlett's Test indicates equal variances (p = 0.72) 2.88763 15.0863

Hypothesis Test {1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp WMSB MSE F-Prob df

Dunnett's Test 5 10 7.07107 0.12087 0.17614 0.81488 0.00704 55E-16 5, 24
Maximum Likelihood-Probit

Parameter Value SE  95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma iter

Slope 7.03814 7.68106 -17.406 31.4827 0.31532 459.508 7.81472 2.8E-29 1.08715 0.14208 5

Intercept -2.6515 B8.69963 -30.338 25.0346

TSCR 0.3302 0.18007 -0.2429 0.90327

Point Probits ug/L 95% Fiducial Limits 1

ECO01 2674 570973 0.9

ECO05 3.355 7.13583 _ 08

EC10 3.718 8.03644 EO.T

EC15 3.064 8.70745 6 f

EC20 4.158 9.28048 2063 _Ll.......

EC25 4.326 9.80205 §05

EC40 4747 1125 So4

EC50 5.000 12.2222 B3

EC60 5253 13.2784 a 02

EC75 5.674 15.24 )

EC80 5.842 16.0965 01

EC85 6.036 17.1558 04 T T

ECS0 6.282 18.5882 g a © e 8 g

ECE5 6.645 20.9342 g

EC99 7.326 26.1628 2

Significant heterogeneity detected (p = 2.84E-99) 3

Page 1 ToxCalc v5.0 Reviewed by: A\-\ 5-24- 0y



Test: BV-Bivalve Larval Survival and Development Test
Species: ME-Mytilis edulis
Sample ID: REF-Ref Toxicant
Start Date: 03/23/2004

End Date: 03/25/2004

Test ID: 040323mert

Protocol: ASTM‘.‘;B?\CI
Sample Type: CUCL-Copper chloride
Lab ID: AEESD-AMEC Bioassay SD

3

Initial Final Total Number
Pos| ID |Rep Group Density Density Counted Naormal Notes
1 8 3 |25 73 50
2 117 | 2 |10 77 41
3 129 4 |40 15 0
4 |20] 5 |10 75 38
5 5 5 |L-Lab Control 91 65
6 6 1 125 73 47
7 181 3 |10 71 40
8 26| 1 |40 14 0
9 3 3 |L-Lab Control 64 36
10 ] 30| 5 |40 ' 16 0
111231 3 |20 62 0
12| 4 4 |L-Lab Caontrol 68 54
13 ] 2 2 |L-Lab Control 51 39
14 1 10| 5 |25 94 66
151 28 | 3 |40 17 2
16 | 11 1 15 61 41
17§ 7 2 |25 74 53
18 1 1 |L-Lab Control 59 34
191 25| 5 |20 75 0
20121 1 |20 50 1
211221 2 120 71 4
22112 2 |5 81 57
23116 | 1 [10 70 40
241 15| 5 |5.0 77 51
25 | 27| 2 |40 28 0
26|19 ] 4 |10 83 34
27124 ] 4 |20 28 0
281141 4 |5 78 50
28 113 | 3 |5 66 37
30| 9 4 125 66 36
Comments: da ‘(-ﬁ Q/ M’M Q CC
Page 1 ToxCale 5.0 Reviewed by: A‘* ECARE



Species: ME-Mytilis edulis
Sample ID: REF-Ref Toxicant
Start Date: 03/23/2004

Test: BV-Bivalve Larval Survival and Development Test

End Date: 03/25/2004

Test ID: 040323mert

Protocol: ASTM

9>

Sample Type: éJCL—Copper chloride
Lab ID: AEESD-AMEC Bioassay SD

Initial Final Total Number

Pos| ID | Rep Group Density Density Counted Normal Notes

1 93 50 D

2 71 Th

3 5 O

4 25 I

5 9! 715

6 13 4

7 BRI v

8 14 ) (=R

9 Y b N DT

10 I%\ (o) JwT

i o 2 LW

12 (2 [ AW J

13 Kl H TT

14 Q4 bl ik

15 + Ry JL

16 bl 1 J

17 A L ’%4 R It

18 ‘q i = gt V.vr

19 2N o) vl

1 W -

21 T

22 21 ] gﬂ

23 30 4D JT

24 3} 5] NE

25 29 O JJ

26 23 24 NI

27 20 O Jo

28 14 [ &b Jw

29 R I A N Yo

30 Ay bl | 3 NG
Comments:

Hg 35 - 7%

Qe 52 5% -7
R 2 °
Page 1 ToxCalc 5.0

Reviewed by: ﬁ\-\ S -Dy



Test: BV-Bivalve Larval Survival and Development Test
Species: ME-Mytilis edulis
Sample |D: REF-Ref Toxicant
Start Date: 03/23/2004

End Date; 03/25/2004

Test ID: 040323mert

Protocol: ASTM B7 92
Sample Type: CUCL-Copper chloride
Lab ID: AEESD-AMEC Bioassay SD

Initial Final Total Number
Pos| ID | Rep Group Density Density Counted Normal Notes
18 1 1 {L-Lab Control
13 ] 2 2 |L-Lab Control
9 3 3 |L-Lab Control
12 ] 4 4 |L-Lab Conirol
5 5 5 |L-Lab Control
6 6 i |25
171 7 2 |25
1 8 3 |25
30| 9 4 |25
141 10| 5 |25
16 | 11 1 15
221 12| 2 |5
28| 13| 3 |5
28141 4 15
241 15| 5 |5
23116 | 1 |10
2 1174 2 |10
7118 ] 3 |10
26 |19 ] 4 |10
4 1 20}] 5 |10
20 | 21 1 |20
21| 22| 2 |20
11| 23] 3 |20
27 1 241 4 |20
19|25 5 |20
8 | 26| 1 |40
25|27 ] 2 |40
151 28 | 3 |40
3120 4 |40
10| 30| 5 |40
Comments:
Qe M
Page 1 ToxCalc 5.0 Reviewed by: £ &l W



Bivalve Development Bioassay Worksheet

Client:- ]?V&-\avgﬂ-fvra_, -[-J-PALJA]I +(Cul |y Start Date/Time: %/LtJﬁ'(
Test No.: End Date/Time: 2jes foy
Test Species: /. aedlo provinciediy " Date Received: 3/22 foy
[ [ . L
Sample Type: A \N)-Q,Q.,} &&M (WM7
Test Chamber Type and Sample Volume: U 9laad jotd  10md she 0l 428
7 ~ i

Spawn Initiation Time: ! I L—|5

Male Female
Number of Spawners: \\o 3

Spawn Condition: ’\j\()()\o

Fertilization Time: iy ]‘5'

Egg Stock Density Calcu\a_ti_‘%n:

Eggs Counted (x): \62 aQg | 4 e
Oyﬂ . -
B i b o Al
te 1]
93 121

Mean §Q’L-';|' 110.(e Overall Mean: ]O“_é
Mean: \Glo D X 42 = Y4 4T D eggsiml

Stock Dilution Factor
Initial Stock - Y4730 eggsiml = 2.0X%
Inoculum Stock - 7Z0e0 eggs/ml

Percent Division Upon Inoculation. ‘8’0’ '

Time of Inoculation: LL\ 31)

Comments:

AMEC Bioassay Laboratory
5550 Merehouse Drive, Suite B
San Diego, CA 82121

Reviewed/ Date: i U [$7¢H (858) 458-8044




Marine Chronic Bioassay

Water Quality Measurements

Raw Datasheet

Client:_ \niernal Test Species: A, AN
Sample ID: __ Cocy, Start/End Dates: _3]22f sy slis]ed
TestNo.. D403272MELT Start/End Times: 426 1200
Concentration Temperature Salinity Dissolved Oxygen

Mall (°C) (ppt) H units
L 05 | 5.6 | 15.0 |33 | %3 |45 | la |85 |16 |%.05 | %l [79¢
7.5 i3 is.0 | {1520]3%F |2 | 245 | w.y 5.5 76 | 9.0% Bl |7.9¢
S 0 03[ 1s.0 | g0 |23 |244 |34 | 6l |35 |77 |56 | sk |79%
ib w5 | 156 | (560 | 33.6 |5n |34&5 | o |85 [2.7 [ %o | 316 |79
) 4y | 150 [ | 230 1244 |34 | let Bl |81 g1z | 8.0 [§.00
o .3 | 5.2 | (&9 3.9 |3z | 4.5 0. Z B.lo |80 (800 %5 |$POZ

0 24 48
Technician Initials: [ me [me | AV |

Animal Source/Date Received:  (Cav\s\ne & Aevallrons / 322-04
T T

Comments:

QC Check:

0 hrs:

24 hrs:

48 hrs:

Lee /gl

Final Review: BC6 5/15(0*[

AMEC Earth and Environmental
Bioassay Laboratory
5550 Morehouse Dr., Suite B
San Diego, CA 92121



Copper (Il) Chloride Reference Toxicant Control Chart -

Mytilus galloprovincialis Bivalve Development

CV% =399
27
22 ’/‘ +2 8D
= ]
,_3_ 47 ] / \ A +1 8D
" WA
uﬁ 12 / Mean
- V\—\
7 ~o—¢ -1 8D
2 — 28D
g 8 § 38488283238z yggzgzxgagzxz
8 82 3 - 835583 g¢gce 8- 535382823
Test Dates
Dates Values Mean 1SD -2 SD +1 SD +2 SD
08/28/02 13.3760 12.2174 7.3379 2.4584 17.0969 21.0764
08/28/02 13.3760 12.2174 7.3379 2.4584 17.0969 21.9764
09/04/02 10.4338 12.2174 7.3379 2.4584 17.0969 21.9764
11/08/02 8.3754 12.2174 7.3379 2.4584 17.0968 21.9764
11/14/02 11.3155 12.2174 7.3378 2.4584 17.0968 21.9764
12/18/02 9.9361 12.2174 7.3379 2.4584 17.0869 21.9764
01/07/03 9.8373 12.2174 7.3379 2.4584 17.0969 21.9764
01/29/03 8.6253 12.2174 7.3379 2.4584 17.0969 21.9764
02/27103 7.5397 12.2174 7.3379 2.4584 17.0969 21.9764
03/07/03 6.5174 12.2174 7.3379 2.4584 17.0969 21.9764
03/27/03 6.3338 12.2174 7.3379 2.4584 17.0969 21.9764
06/19/03 12.4539 12.2174 7.3379 2.4584 17.0969 21.9764
10/22/03 23.0103 12.2174 7.3378 2.4584 17.0968 21.9764
10/22/03 24,5820 12.2174 7.3378 2.4584 17.0969 21.9764
11/19/03 12.3871 12.2174 7.3378 2.4584 17.0069 21.9764
01/09/04 12.8695 12.2174 7.3379 2.4584 17.0969 21.9764
01/13/04 18.9772 12.2174 7.3379 2.4584 17.0969 21.9764
02/18/04 10.9125 12.2174 7.3379 2.4584 17.0969 21.9764
03M19/04 11.2668 12.2174 7.3379 2.4584 17.0969 21.9764
03/23/04 12.2223 12.2174 7.3379 2.4584 17.0969 21.9764




CONCURRENT TO AMBIENT WATER TESTING



FRESHWATER
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L.arval Fish Growth and Survival Test-7 Day Survival

Start Date:  03/18/2004 Test ID: 040318PPRT Sample ID: REF-Ref Toxicant
End Date: 03/25/2004 Lab ID: AEESD-AMEC Bioassay SD Sample Type. CUCL-Copper chloride
Sample Date: Protocol: EPAF 02-EPA Freshwater C Test Species: PP-Pimephales promelas
Comments:
Conc-ug/L 1 2 3 4
L-Lab Control 0.9000 1.0000 1.0000 1.0000
15 0.8000 0.9000 0.9000 0.9000
30 0.7000 0©0.9000 0.6000 0.3000
60 0.8000 0.4000 0.7000 0.6000
120 0.6000 0.4000 0.6000 0.8000
240 0.2000 0.3000 0.2000 0.3000
Transform: Arcsin Square Root 1-Tailed Number Total
Conc-ug/lL Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Resp Number
L-Lab Contrel 0.9750 1.0000 1.3713 1.2480 1.4120 5.942 4 1 40
i5 0.8750 0.8974 1.2136 1.1071 1.2490 5846 4 1.388 2410 02738 5 40
*30 0.6250 06410 09265 05796 1.2480 29.897 4 3816 2410 02738 15 40
*60 0.6250 06410 0.8173 0.6847 1.1071 19.559 4 3.997 2410 0.2738 15 40
*120 0.6000 06154 08910 06847 1.1071 19.366 4 4228 2410 0.2738 16 40
*240 0.2500 0.2564 05216 0.4636 0.5796 12.838 4 7.480 2410 0.2738 30 40
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.94701 0.884 -0.2428 1.2682
Bartlett's Test indicates equal variances (p = 0.12) 8.73345 15.0863
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE F-Prob df
Dunnett’s Test 15 30 21.2132 0.16848 0.17537 0.34577 0.02581 1.5E-05 5 18
Maximum Likelihood-Probit
Parameter Value SE  85% Fiducial Limits Control Chi-Sq Critical P-value My Sigma Iter
Slope 1.23092 0.24846 0.74393 1.7179 0.025 6.98147 7.81472 007 2.03563 0.8124 3
Intercept 2.4943 047045 1.57222 3.41639
TSCR 0.02483 0.02454 -0.0233 0.07292
Point Probits ug/L 95% Fiducial Limits
ECO1 2674 1.39864 0.09714 4.56334
EC05 3.355 5.0044 0.78348 11.626
EC10 3.718 9.87414 238056 19.3319
EC15 3.964 156183 4.92467 27.4844
EC20 4158 224853 8.75121 36.7
EC25 4326 30.7381 14.1646 47.5857
EC40 4.747 67.5795 42.8111 101.948
ECS0 5.000 108.551 73.1053 183.659
EC80 5253 174.363 113.937 362.513
EC75 5.674 383.346 216.57 1234.93
EC80 5.842 524.046 275.462 2037.65 .
EC85 6.036 754.458 362.79 3671.17 04 T T T T
ECQ0 6.282 1193.35 510.513 7737.99 B 2 @ 3 & g
ECQ5 6.645 23546 841.918 23507.1 5 i ’ T O
ECO8 7.326 8424.9 2130.48 190883 o
5
Page 1 ToxCalc v5.0 Reviewed by:SZh_
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Larval Fish Growth and Survival Test-7 Day Growth

Start Date:  03/18/2004 Test ID: 040318PPRT Sample 1D: Ref Toxicant
End Date: 03/25/2004 Lab ID: AEESD-AMEC Bioassay SD Sample Type: Copper chloride
Sample Date: Protocol: EPAF 02-EPA Freshwater C Test Species: PP-Pimephales promelas
Comments:
Conc-ug/L 1 2 3 4
L-Lab Control  0.3390 0.3610 0.3330 0.3280
15 0.2820 0.3200 0.3360 0.3510
30 01700 02710 0.2270 0.1250
60 0.3200 0.1270 0.2730 0.2830
120 0.2200 01110 0.1900 0.2280
240 0.0220 0.0120 0.0510 0.0260
Transform: Untransformed 1-Tailed
Conc-ug/l. Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
L-Lab Confrol 0.3405 1.0000 0.3405 0.3200 03610 4.191 4 0.3405 0.0000
15 0.3223 09464 03223 0.2820 0.3510 9.207 4 0.507 2410 0.0867 0.3223 0.0536
*30 01983 05822 0.1983 0.1250 02710 32.276 4 3956 2410 0.0867 0.1983 0.4178
*50 02508 0.7364 0.2508 01270 0.3200 33.875 4 2496 2410 00867 0.2508 0.2636
*120 0.1873 0.5499 (0.1873 0.1110 0.2280 28.518 4 4.261 2410 0.0867 0.1873 0.4501
*240 0.0278 0.0815 0.0278 0.0120 0.0510 39.750 4 8697 2410 0.0867 0.0278 0.9185
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution {p > 0.01) 0.9273 C.884 -0.984 1.50589
Bartlett's Test indicates equal variances (p = 0.04) 11.3627 15.0863
Hypothesis Test (1-fail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 15 30 21.2132 0.08667 0.25454 0.05154 0.00259 9.1E-07 ©&5,18
Maximum Likelihood-Probit
Parameter Value SE  95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma lter
Slope 1.66621 0.59443 0.50113 2.8313 0 474262 7.81472 0.19 1.95091 0.60016 6
Intercept 1.74936 1.14469 -0.4942 3.98296
TSCR 0.4
Point Probits ug/L 95% Fiducial Limits
ECO1 2.674 358693 0.00256 13.699 0.35
ECO05 3.355 9.19878 0.05695 24.5704
EC10 3718 161974 020361 338933  _ °°
EC15 3.964 21.3246 0.87779 42.8033 T 025
EC20 4.158 27.9126 2.07026 52.047 o
EC25 4,326 35.1646 4.25587 62.5133 g 0.2
EC40 4.747 62.9304 22.2032 116.864 A 015
EC50 5000 89.312 457122 223.407 ~
ECB0 5253 126.753 72.733 552.625 041
EC75 5.674 226.837 120.833 3244.23 0.05
EC80 5842 285.772 142.836 6776.37 )
EC85 6.036 374.058 171.779 16150.2 04 : T T T |
EC90 6.282 524.867 214.57 48689.7 = o el @ R g
EC85 6.645 867.14 294985 252685 § i - &
EC99 7.326 2223.81 526.377 5645482 e
3
7
Page 1 ToxCalc v5.0 Reviewed by: D
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Freshwater Chronic Bioassay

Test Species:

Larval Fish Survival & Weights

(“\\ ‘D\'tnlkch} N

client Name: Ll el Test Date: 7 : 1% e
Sample ID: OUC \') TestNo.: 40 3LH P]QRT
Cone. Rep. | _ Test Day Percent pan + fish
el o1 2l [T s 6| .71 Survival (g}
¢ a |0 T 14 q 4 | a 9 {q A0 Q. 0399 >
b 1g Ww lw (e te W {2 L oo DnsBY
c 1o |0 | 1@ [ ¥ip [® | OO 0. T35n(p
d i 10l w (o | TS OO C.0
\S a_|{o g |4 @) B 11 g 1 B0 0.023 1%
b v |©oiw (/04 | [ 919 q0 0. 03335
c [0 |9 1w ol i2lio g 19 q0 D.0%15%5
d 1o [iOlw [a [4 19 19 14 a0 003124
20 a o |g |8 [ 6 |8 1€ |9 1%] K Q. 63504
b |10 o lw |94 AR 4 [ 5 90 D:.DI/LHT
c 1o |4 [a |4 [& 16 |6 | (o oo 7 10,6530
d 10 5 135 g CHE 3 3 30 D.0AeS)
[0 a lig w0 (W lyo 1 8 1% B & SO OS2 )
b | 1o | q 1 g | e 5 | ¢ 4O D.Q4o7
c |0 [0 | % 5 o | ® 7 | *F = D. U
d {16 |& g | 9 | U L | 0O o Hw3
1.0 a g |7 |7 116 el bl L0 D.OF)70
b {40 [ 2 1T b 15 1% sV 4d 0.632.89 I0ODY0D
c (g |1&€ i1 2 1 ~ 7 7%_ 5.0299% b .O2)\
d o |& |= PHEEEES A 0.0z el _|0.0DE
TG a | 10 |le 1% 41 13 (3 |2 |z 0.03321 [0 S5MD
b lig | 14 3 12 13 2 | 3 0.0247% |° Sy
c |l |5 |3 > |2 12 2~ | & D .OFAA A
d {ip | & |8 R 35 3 0.0 HVDT]
a N '
b [ N
e | 1o\
d o \ oy
Tech Initials et 1AW [ Sk (Kb [ 96 [s7 [RG | e
Weight Data:
Feeding Times {day}): 0 1 2 3 4 5 6 Date/Time in: 3 Sot WP
— Tosws | s | 0930|2545l 0930 6815 Date/Time out: 3-Lip" O 135
— Tous lilzp /710 BMS | B Oven Temp (*C):
1S vt 10D [ /%0 [N w3 [ Tech Initials: U

Comments:

AMEC Esrth & Envirenmental Eiozs

324 (04
o4

QC Check:

Finzl Review: g%

szy Leboratony. 5550 Morehouse Dr,, Ste. B. Szn Diego, CA §2721.



Freshwater Chronic Bicassay

Client:

Sample ID:

\aleng)

CollL

Test Specles:

Tost Date:
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Copper (ll) Chloride Reference Toxicant Control Chart -
Pimephales promelas 7-Day Survival
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Test Dates

Dates Values Mean -1 8D -2 8D +4 SD +2 SD
02/26/02 107.4362 87.8545 47 8357 7.8169 127.8732 167.8920
03/26/02 69,5314 87.8545 47.8357 7.8169 127.8732 167.8920
04/09/02 82.7708 87.8545 47.8357 7.8169 127.8732 167.8920
05/07/02 55.1305 87.8545 47 8357 7.8169 127.8732 167.8920
08/13/02 45 8862 87.8545 47.8357 7.8169 127.8732 167.8920
01/07/03 155.4388 87.8545 47.8357 7.8169 127.8732 167.8920
02/04/03 140.0516 87.8545 47 B357 7.8169 127.8732 167.8920
02/12/03 67.5523 87.8545 47.8357 7.8169 127.8732 167.8920
03/04/03 136.7841 87.8545 47.8357 7.8169 127.8732 167.8920
03/17/03 78.6469 87.8545 47.8357 7.8169 127.8732 167.8920
04/08/03 79.2207 87.8545 47.8357 7.8168 127.8732 167.8920
04/15/03 38.5448 87.8545 47.8357 7.8169 127.8732 167.8920
05/13/03 149.7478 87.8545 47.8357 7.8168 127.8732 167.8920
06/17/03 39.5091 B7.8545 47 8357 7.8169 127.8732 167.8920
07/15103 74.4438 87.8545 47 8357 7.8169 127.8732 167.8920
09/17/03 56.5391 87.8545 47.8357 7.8169 127.8732 167.8920
10/08/03 43,1912 87.8545 47.8357 7.8169 ©127.8732 167.8920
11/12/03 104.2762 87.8545 47.8357 7.8169 127.8732 167.8920
12/10/03 55.3737 87.8545 47 8357 7.8169 127.8732 167.8920
02/24/04 156.3174 87.8545 47.8357 7.8169 127.8732 167.8920
03/18104 108.5512 87.8545 47.8357 7.8169 127.8732 167.8920




Copper (Il) Chloride Reference Toxicant Control Chart -

Pimephales promelas 7-day Growth
CV% =38.8
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Test Dates
Dates Vaiues Mean -1 8D -28D +1 SD +2 SD

04/09/02 §5.9635 97.4437 59.6827 21.6218 135.2046 172.9656
05/07/02 103.1250 97.4437 59.6827 21.9218 135.2046 172.9656
08/13/02 45,6522 97.4437 59.6827 21.9218 135.2046 172.9656
01/07/03 101.9048 97.4437 59.6827 21.9218 135.2046 172.9656
02/04/03 103.56616 97.4437 59.6827 21.9218 135.2046 172.9656
02/12/03 82.1105 97.4437 59.6827 21.9218 135.2046 172.9656
03/04/03 140.0281 97.4437 598.6827 21.9218 135.2046 172.9656
03/17/03 73.5889 97.4437 59.6827 21.9218 135.2046 172.9656
04/08/03 123.7772 97.4437 59.6827 21.8218 135.2046 172.9656
04/15/03 52.4483 97.4437 59.6827 21.9218 135.2046 172.9656
05/13/03 154.7297 97.4437 59.6827 21.9218 135.2046 172.9656
06/17/03 26.3845 97.4437 59.6827 21.9218 135.2046 172.9656
09/17/03 88.2769 97.4437 59.6827 21.9218 135.2046 172.9656
08/19/03 160.1437 97.4437 59.6827 21.9218 135.2046 172.9656
10/08/03 95.8075 97.4437 58.6827 21.9218 135.2046 172.9656
11/12/03 84.6014 97.4437 58,6827 21.9218 135.2046 172.9656
12/02/03 112.3664 97 4437 59.6827 21.9218 135.2046 172.9656
12M10/03 59.6613 97.4437 59.6827 21.9218 135.2046 172.9656
02/24/04 165.4302 97.4437 59.6827 21.9218 135.2046 172.8656
03/18/04 89.3120 97.4437 50.6827 21.9218 135.2046 172.9656
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Ceriodaphnia Survival and Reproduction Test-7 Day Survival

Start Date:  03/18/2004 Test ID: 040318CDRT Sample ID: REF-Ref Toxicant
End Date: 03/25/2004 Lab ID: AEESD-AMEC Bioassay SD Sample Type: CUCL-Copper chloride
Sample Date; Protocol: EPAF 02-EPA Freshwater C Test Species: CD-Ceriodaphnia dubia
Comments:

Conc-ugiL 1 2 3 4 5 6 7 8 9 10

L-Lab Control  1.0000 1.0000 1.0000 1.0000 1.0000 4.0000 1.0000 1.0000 1.0000 0.0000
12.5 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

25 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 4.0000

50 1.0000 1.0000 1.0000 14.0000 1.0000 1.000C 1.0000 1.0000 1.0000 1.0000

100 1.0000 1.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 1.0000

200 0.000¢ 0.0000 0.0000 0.0000 0.0000 O0.0000 0.0000 0.0000 0.0000 0.0000

Not Fisher's 1-Tailed Isotonic
Conc-ug/LL. Mean N-Mean Resp Resp Total N Exact P Critical Mean N-Mean
L-Lab Control 0.9000 1.0000 1 9 10 10 0.9750 1.0000
125 1.0000 1.1111 0 10 10 10 0.5000 0.0500 0.975¢ 1.0000
25 1.0000 11111 0 10 10 10 0.5000 0.0500 0.9750 1.0000
50 1.0000 1.1111 0 10 10 10 0.5000 0.0500 0.9750 1.0000
*100 0.3000 0.3333 7 3 10 10 0.0099 0.0500 0.3000 0.3077
*200 0.0000 0.0000 10 0 10 10 0.0001  0.0500 0.0000 0.0000

Hypothesis Test (1-tail, 0.05) NOEC LOEC _ ChV TU

Fisher's Exact Test 50 100 70.7107
Linear Interpolation (200 Resamples)
Point ug/L SD 95% CL Skew
IC05 53.611 1.117 52500 56500 3.1843
IC10 57.222 2235 55000 63.000 3.1843
IC15 60.833 3.352 57.500 69500 3.1843 1 ®
IC20 64.444 4470 60.000 76.000 3.1843 09
1C25 68.056 5.355 62500 82500 26193 0.8
1C40 78.888 8070 70.000 102.500 1.9119 —07
1C50 86.111 10.380 75.000 118.750 1.7575 _go'e
E .
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Ceriodaphnia Survival and Reproduction Test-Reproduction

Start Date:  03/18/2004 Test ID: 040318CDRT Sample |D: REF-Ref Toxicant
End Date: 03/25/2004 Lab ID. AEESD-AMEC Bicassay SD Sample Type: CUCL-Copper chloride
Sample Date: Protocol: EPAF 02-EPA Freshwater C Test Species: CD-Ceriodaphnia dubia
Comments:

Conc-ug/L 1 2 3 4 5 6 7 8 9 10

L-Lab Control ~ 4.000 27.000 22.000 29.000 24000 24000 5000 25000 17.000 15.000
12.56 15.000 29.000 22000 29000 27.000 23.000 25.000 29.000 20.000 19.000

25 20000 27.000 28.000 27.000 26000 24000 13.000 16.000 14.000 18.000

50 24.000 13.000 23.000 24.000 18.000 23.000 19.000 21.000 16.000 13.000°

100 25.000 12.000 0000 ©0.000 5000 0.000 15000 0000 0.000 12000

200 0.000 0.000 0000 0000 0.000 0000 0000 0000 0000 0000

Transform: Untransformed Rank 1-Tailed Isotonic

Conc-ug/L Mean N-Mean Mean Min Max CV% N Sum Critical Mean WN-Mean
L-Lab Control 19.200 1.0000 19.200 4.000 29.000 45920 10 21.733  1.0000
12.5 23.800 1.2396 23.800 15000 29.000 20.373 10 119.50  75.00 21.733 1.0000
25 22200 1.1563 22200 13.000 29.000 28.155 10 11550 75.00 21.733 1.0000
50 19.400 1.0104 18.400 13.000 24.000 22164 10 96.00  75.00 19.400 0.8926
*400 6.900 0.3594 6.900 0.000 25.000 126.612 10 7050 75.00 6.900 0.3175
*200 0.000 0.0000 0O.0COC 0.000 0000 0000 10 55.00 75.00 0.000 0.0000

Auxiliary Tests Statistic Critical Skew Kurt
Kolmogorov D Test indicates normal distribution (p > 0.01) 0.78457 1.035 -0.0858 0.71672

Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0,05) NOEC LOEC ChvV TU

Steel's Many-Cne Rank Test 50 100 70.7107
Linear Interpolation (200 Resamples)
Point ug/L SD 95% CL Skew
IC05 36.643 12.244 15630 54.372 0.0550
IC10 48286 12621 19.391 58.852 -0.0090
IC15 53.707 10.714 23.104 €3.786 -0.0422 30
1C20 58.053 9.146 36.319 69.231 0.6729 T T
IC25 62.400 8310 47329 74589 22357 5 -
[C40 75440 9505 63.834 94951 23313
IC50 84.133 11.082 71.775 113.131 2.0353
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Freshwater Chronic Bioassay Daphnid Survival and Reproduction Datasheet
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Freshwater Chronic Bioassay Brood Selection Datasheet

Client/Sample ID: \nde s nal } OLC\y Start Date: 3. [% ¢V
Test Number: ' O\ Oﬂ,\%:ﬁg X Start Time: \\o O
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Freshwater Chronic Bioassay Water Quality Measurements
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Copper () Chioride Reference Toxicant Control Chart -

Ceriodaphnia dubia 7-Day Survival
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Test Dates
Dates Values Mean -1 8D 28D +1 SD +2 SD
05/07/02 47 6766 75.7132 45,4802 17.2473 104.9462 134.1792
08/06/02 100.0000 75.7132 46.4802 17.2473 104.9462 134.1792
09/10/02 127.8699 75.7132 46.4802 17.2473 104.9462 134.1792
10/08/02 118.0938 75.7132 46.4802 17.2473 104.9462 134.1792
12/10/02 80.9976 75.7132 46.4802 17.2473 104.9462 134.1782
01/07/03 125.1388 75.7132 46.4802 17.2473 104.9462 134.1792
01/28/03 70.7107 757132 46,4802 17.2473 104.9462 134.1792
02/04/03 80.9921 75.7132 46.4802 17.2473 104.9462 134.1792
02/12/03 455731 75.7132 46.4802 17.2473 104.9462 134.1792
02/25/03 63.1822 75.7132 46.4802 17.2473 104.9462 134.1792
03/04/03 40.1284 75.7132 46.4802 17.2473 104.9462 1341792
03/18/03 66.3130 75.7132 46,4802 17.2473 104.9462 134.1782
04/08/03 63.9491 75.7132 45.4802 17.2473 104.9462 134.1792
04/15/03 13.8366 75.7132 46.4802 17.2473 104.9462 134.1792
05/13/03 80.9976 75.7132 46.4802 17.2473 104.9462 134.1792
08/12/03 82.6376 75.7132 46.4802 17.2473 104.9462 134.1782
09/03/03 80.5363 75.7132 46.4802 17.2473 © 104.9462 134.1792
09/09/03 85.3795 75.7132 46.4802 17.2473 104.9462 134.1792
1112/03 35.1305 75.7132 46.4802 17.2473 104.9462 134.1792
02/24/04 93.3033 75.7132 46,4802 17.2473 104.8462 134.1792
03/18/04 87.5205 75.7132 46.4802 17.2473 104.9462 134.1792




Copper (l1) Chloride Reference Toxicant Control Chart -
Ceriodaphnia dubia Three Brood Reproduction

CV% =33.6
149 J
; +2 8D
. 429
3 109 ] +13D
. R R N
g' E Mean
z 7 \ X
3 49 \ / \ / -1 8D
29 ] ¥ \L 28D
9 ———————T—T— 1 r
8338338388288 338888¢8¢83
SSgocSSgsogssegeosgggge
5 5 &§ 5 8 = = 83 A d an S F F B8 6 06 — &d ©
o (=] (=] (=] - o (=] [w=] (=] (=] =] o o o (=] o o (=) bl o o
Test Dates
Dates Values Mean -4 SD -2 8D +1SD +2 SD
04/02/02 118.3415 83.2815 55.3098 27.3380 111.2532 139.2250
05/07/02 80.2169 83.2815 55.3098 27.3380 141.2532 139.2250
08/06/02 108.4936 83.2815 55.3008 27.3380 111.2532 139.2250
09/10/02 138.8480 83.2815 £55.3098 27.3380 111.2532 139.2250
12/10/02 103.9416 83.2815 55.3098 27.3380 111.2532 139.2250
01/07/03 96.7391 83.2815 55,3098 27.3380 111.2532 139.2250
01/28/03 68.2008 83.2815 55,3098 27.3380 111.2532 139.2250
02/04/03 65.8301 83.2815 55.3098 27.3380 111.2532 139.2250
02/12/03 85.6216 83.2815 55.3098 27.3380 111.2532 139.2250
02/25/03 79.4208 83.2815 55.3008 27.3380 111.2532 139.2250
03/04/03 87.5000 83.2815 55.3008 27.3380 111.2532 139.2250
03/48/03 94 8458 83.2815 55.3008 27.3380 111.2532 130.2250
04/08/03 87.2449 83.2815 55.3008 27.3380 111.2532 139.2250
04/15/03 20.7237 83.2815 55.3098 27.3380 111.2532 139.2250
05/13/03 77.6377 83.2815 £5.3098 27.3380 111.2532 139.2250
08/12/03 82.9186 83.2815 55.3098 27.3380 111.2532 139.2250
09/03/03 86.1003 83.2815 55.3098 27.3380 ©114.2532 139.2250
00/08/03 75.6579 83.2815 55.3098 27.3380 111.2532 138.2250
11/12/03 11.1607 83.2815 £5.3008 27.3380 111.2532 139.2250
02724104 95.3346 83.2815 55.3098 27.3380 111.2532 138.2250
03/18/04 84.1333 83.2815 55.3098 27.3380 1414.2532 139.2250
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Phytoplankton Test-Growth-Cell Density

Start Date:  03/18/2004 Test ID: 040318SCRT Sample ID: REF-Ref Toxicant
End Date: 03/22/2004 Lab ID: AEESD-AMEC Bioassay SD Sample Type: CUCL-Copper chloride
Sample Date: Protocol: EPAF 02-EPA Freshwater C Test Species: SC-Selenastrum capricornutum
Comments;
Conc-ug/L 1 2 3 4

L-Lab Control 2196000 2271000 2312000 2386000
9.4 2028000 1962000 2233000 2281000

18.8 1875000 2364000 2204000 2079000

37.5 2081000 2371000 2081000 2318000

75 455000 ' 499000 772000 730000

150 12000 14000 17000 12000

Transform: Untransformed Rank 1-Tailed
Conc-ug/L Mean N-Mean Mean Min Max CV% N Sum Critical Mean N-Mean
L-Lab Cantrol 2291250 1.0000 2281250 2195000 2386000  3.463 4 2291250 0.0000
9.4 2128500 0.9290 2128500 1962000 2291000 7.436 4 13.00 10.00 2128500 0.0710
18.8 2153000 0.9397 2153000 1875000 2364000 10.287 4 15.00  10.00 2153000 0.0603
37.5 2212750 0.9657 2212750 2081000 2371000 6.944 4 16.00 10.00 2212750 0.0343
*75 614000 0.2680 614000 455000 772000 26.080 4 10.00 10.00 614000 0.7320
*50 13750 0.0060 13750 12000 17000 17.185 4 10.00  10.00 13750 0.8940
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution {p > 0.01) 0.95609 0.884 -0.2024 -0.8289
Bartlett's Test indicates unequal variances {p = 5.34E-04) 21.9552 15.0863
Hypothesis Test (1-tail, 0.05) NOEC LOEC  ChV TU
Steel's Many-One Rank Test 37.5 75 53.033
Maximum Likelihood-Probit
Parameter Value SE  95% Fiducial Limits Control Chi-8q Critical P-value Nu Sigma Iter
Slope 8.09217 3.07174 2.07156 14.1128 0 1.82651 7.81472 0.61 1.79862 0.12358 5
Intercept -9.5547 5.71609 -20.758 1.64882
TSCR
Point Probits _ug/iL__ 95% Fiducial Limits 2200000 ]
ECO1 2.674 324443 3.1151 46.1873 $
ECO05 3.355 30.3871 6.62171 51.7952 ., 2000000
EC10 3.718 43.6767 9.88794 55.1152 = ]
EC15 3.964 46.8318 12,9501 57.5172 § ]
EC20 4.158 49.5011 16.0363 59.5403 2 1900000
EC25 4,326 51.9121 19.2506 61.3754 g ]
EC40 4747 58.521 30.3388 €6.6158 £ 1000000 -
EC50 5.000 62.8955 39.5456 70.5874 = ]
EC80 5253 67.5969 50.5786 76.2268 cg,_, ]
EC75 5674 76.2027 67.1139 98.2653 500000 7
EC80 5842 79.9142 712736 1145 ]
EC85 6.036 84.4681 75.1311 139.238 0] . i . .
EC80 6.282 90.5709 79.3218 180.252 B > b 10 12 ]
EC95 6.645 100435 851012 266.966 5 - © b3
EC29 7.326 121.927 96.0111 564.072 _:-c:
-
-t

Page 1 ToxCalc v5.0 Reviewed by (.t &, S/



Fluorometric & Microscopic Determination of Cell Density
Turner Fluorometer Model TD-700

Test Species: . C&?!’WDI’FL ATV
Test Date:_D| {‘5[ 4
Start/End Times: _| UD"?? £330
Analyst: AT

Client : (hﬂ{u_ha,o

Sample 1D: Culda-
Test No: W?ﬂ&%

R P T :._:;:._ I, 'f,i}-c-e" Density
Random Number | " biion . | thuororietrc
i S SRR ] Vlcell‘sfﬁ}l.’ﬂﬂ_ b
Blank NA O
Cal Check 1
(NEW, Solid, Effiuent Blanks) 0, 2. S
24 o4y
2D 4,49
£l 23 ¢4
2> 23
23 22_33
fos 0. 12~
25 20 2|\
3l 22.9Y4
=27 20.8\
29 27.94
24 25 02
40 AN
Cal Check 2
(NEW, Solid, Efluent Blanks) O 2.5
Z 25.8
LA 22.7¢
42, 23. 1%
“ 7.30
4 00
40 /675
47 1462
4% § 55
49 7.1
&0 2%.28
Al 20, 14
o~ 0.7
Cal Check 3
[NEW, Salid, Effluent Blanks) O 2.5

Comments:

QC Check: %—_ZIJZ{ Ok

AMEC Earth & Environmental Biosssey Laboratory. 5550 Morehouse Dr., Ste. B. Ssn Diego, CA 52121,

Final Review: %(5 3'@0/0‘(




Test: PY-Phytoplankton Test
Species: SC-Selenastrum capricornutum
Sample ID: REF-Ref Toxicant
Start Date; 03/18/2004

End Date: 03/22/2004

Test ID: 040318SCRT

Protocol: EPAF 02-EPA FW Chrenic
Sample Type: CUCL-Copper chloride
Lab ID: AEESD-AMEC Bioassay SD

Cell Density | Absorbance Chlorophyll a

Pos| ID |Rep Group 106 cell/mL OD/cm Biomass mg/L mg/m*3 Notes
40 1 1 |L-Lab Control

42 | 2 2 |L-Lab Control

39 3 3 |L-Lab Control

41 4 4 {L-Lab Controi

50} 5 1 ]9.4

47 | 6 2 9.4

33| 7 3 194

38| 8 4 (9.4

46 | 9 1 118.8

31|10 2 |18.38

3| 11] 3 [18.8

511 12| 4 |18.8

35 | 13| 1 {375

32114 | 2 |375

37| 15| 3 |37.5

43 | 16 | 4 |37.5

48 | 17 | 1 |75

30| 18| 2 |75

49 |1 19 ] 3 |75

44 4 20| 4 |75

45 | 21 1 3150

29| 221 2 |150

521 23| 3 |150

34 |1 24} 4 (150
Comments:

B

Page 1 ToxCalc 5.0
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Freshwater Chronic Bioassay Algal Growth Inhibition Worksheet

Client : RS nter r\ﬁ«Q Test Species: S Qb1 QLT TRAVALAS
Sample ID: X J &u;\_ Test Date: %!(‘d oX

Test No: A0 3 - | D0, 040AFLAT Analyst: %é‘i%éﬁf——
Source/Date Stock Culture Started: d l\/{ﬂ’- IN-haise ol fure—

Stock Cell Density Measurements: 39 14

Mean: 40 -3‘
29 4\
K00
2
_4'9__ | pt &2 e =20 mZ
{mean no. * 100,000)/(500,000) = x (dilution factor): ? Lzr 4.0k pt NEN 141 Tm

Prepare inoculum according to the dilution factor. This yields a solution with the desired cell density of
500,000 cells/ml.

Example: (35 * 100,000)/(500,000) = 7 (e.g. 25 ml Sele stock + 150 ml NEW)

tnoculate 1 mi into 3 initial count flasks containing 50 mi of NEW, stir and count on the hemacytometer,
Flasks shouid contain a final density of 10,000 cells/m! = 10%.

Inoculum Cell Density Confirmation Counts: 0,0

0,000 Mean: ]0, o0
10 |QDO

Test Initiation Time: -'(' 0S5

Test Termination Time: W 525

Comments:

QC Check: M Final Review: B 3\%0 /aj

AMEC Earth & Environmental Bioassay Laboratory. 5550 Morehouse Dr., Ste. B. San Diego, CA 82121.



Freshwater Chronic Bioassay Water Quality Measurements
Algal Growth Inhibition

Test Species: S @P["lcorn utTLvm
Client : inter M—Q Test Date: j&l\ﬂ 4

Sample ID: (",u.(',gg._ StartEnd Times: _[LOD /) 2
Test No: 02 L R T Analyst: _%—

Initial Readlngs Final Readings
A!kallnlty ardne ducuﬂty
i hos-cm)
[ S {1 aa | ny8
10 i
Bl B i I N
- — a4 @ b (
12 = Q .4q 0% .9
— — 200 | A
10 \3 . | Q).

0 Hour 24 Hour 48 Hour 72 Hour 96 Hour

pHiTemperature (°C):  contrat |2 5% /497,13 /2(72 141 244 5.1] (25 5.‘?3/ 26
pH/Temperature (°C): 9.4 7%/247 /- Q"/Z-?'é‘ '1:‘“]2‘13 0107{ 259 g.%b/zr(p- A
oHemperature (C): 19D |44/ o5y [Fo@al 4| 0leg o, (257|558 fog
pHITemperature (°C): 5.9 |74/253 6.?7/5’\7-'2- 13M2 |9 Y apols av [24.]
pHiTemperature (°C): 19 734’/ 247 J00 (14 934 ,2"\-\ 85}6—3—,? 8,'7—0 /Llp.'L
90 agoab |696375 |12 Jua 7. o2 o q_%‘v'/u,,t_,

pHTempetature (°C):

pH/Temperature (°C):

Comments:

QC Check: % 5] 33] ¢ 4- Final Review: Bes B30l0\

AMEC Earth & Environmental Bloasssy Laboratory. 5550 Morehouse Dr., Ste. B. San Diego, CA 82121,



Copper (ll) Chloride Reference Toxicant Controt Chart -
Selenastrum capricornutum 96-hour Growth

CV% =111

85

80
75 +2 8D
= 1
O 703 +1 58D
- ]
2 g5 / \ ,
- ] ean
S 0y T~ ]
§ 55 1 e -13D

S0 28D

45

40 : . . .

12118/03 02/03/04 02/10/04 02/16/04 02/24/04 03/18/04

Test Dates
Dates Values Mean -1 8D 28D +1 8D +2 SD

12/18/03 59.4301 62.6160 55.6573 48 6986 69.5747 76.5334
02/03/04 74.5147 62.6160 55.8573 48,6986 69.5747 76.5334
02/10/04 65.1499 62.6160 55.6573 48.6986 69.5747 76.5334
02/16/04 60.8128 62.6160 55.6573 48.6986 69.5747 76.5334
02/24/04 53.6442 62.6160 556573 48.6986 69.5747 76.5334
03/18/04 62.1443 62 6160 556.6573 48.6986 69.5747 76.5334




MARINE



M. GALLOPROVINCIALIS



Bivalve Larval Survival and Development Test-Proportion Normal

Start Date:  03/19/2004 Test ID: 040319mgrt Sample ID: Ref Toxicant
End Date: 0372172004 Lab ID: AEESD-AMEC Bicassay SD Sample Type: Copper chloride
Sample Date: Protocol: ASTM 93 Test Species: MG-Mytilis galloprovincialis
Comments.
Conc-ug/t. 1 2 3 4 5

L-Lab Control 0.9011 0.8011 0.9200 0.8600 0.9400
25 08400 09200 09300 0.9000 0.9300

5 0.8900 0.9400 0.9200 09100 0.8900

10 07100 05200 06735 06100 06100

20 0.0000 0.0000 0.0000 00000 0.0000

40 0.0000 00227 0.0000 0.0000 0.0000

Transform: Arcsin Square Root Rank 1-Tailed Number Total
Conc-ug/L Mean N-Mean Mean Min Max CV% N Sum Critical Resp Number
L-Lab Control 0.9044 1.0000 1.25693 1.1873 1.3233 3.978 5 46 482
2.5 09240 1.0216 1.2925 1.2490 1.3233 2165 5 32.00 16.00 38 500
5 09100 1.0061 1.2678 1.2327 1.3233 3.006 5 28.00 16.00 45 500
*0 0.6247 0.6907 0.9125 0.8054 1.0021 8.225 5 15.00 16.00 187 498
*20 0.0000 0.0000 0.0525 0.0500 0.0574 6.608 5 15.00 18.00 459 459
*40 0.0045 0.0050 0.0785 0.0522 0.1513 51.731 5 15.00 16.00 366 368
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.95985 0.8 -0.0653 1.11206
Bartleit's Test indicates unequal variances {p = 1.63E-03) 19,3834 15.0863
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test 5 10 7.07107
Maximum Likelihood-Probit
Parameter Value SE  95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma lter
Slope 8.37421 23.4348 -66.206 B82.9542 0.09544 5825.26 7.81472 0.0E+00 1.0518 0.11841 5
Intercept -3.808 24.7807 -B82.671 75.0555
TSCR 0.08585 0.32371 -0.8443 1.11602
Point Probits ug/L 95% Fiducial Limits
ECO1 2674 594296 09 #
ECO05 3.355 7.16776 _ 08
EC10 3.718 7.92076 £ 07
EC15 3.984 8.473 o
EC20 4.158 8.93924 208
EC25 4326 9.35963 005
EC40 4.747 10.5087 o4
EC50 5.000 11.2668 &3
EC80 5.253 12.0797 €.,
EC75 5.674 13.5627 '
EC80 5.842 14.2005 04
EC85 6.036 14.9818 0 T T Y T ad
EC90 6.282 16.0265 g B ? 7 S ¥
EC95 6.645 17.7101 bS]
EC99 7.326 21.36 2
Significant heterogeneity detected (p = 0.00E+00) 5

Page 1 ToxCale v56.0 Reviewed by: _‘%(iﬂ of 26t



Test: BV-Bivalve Larval Survival and Development Test

Species: MG-Mytilis galloprovincialis
Sample ID; Ref Toxicant
Start Date: 03/18/2004

End Date: 03/21/2004

Test ID: 040319mart
Protocol: ASTM 93

Sample Type: Copper chioride
Lab ID: AEESD-AMEC Bioassay SD

Initial Final Total Number
Pos| ID | Rep Group Density Density Counted Normal Notes
141 21 1 |20 100 0
142| 18 | 3 |10 o8 66
1431 27 | 2 140 88 2
144| 5 5 |L-Lab Conirol 100 94
1451 13 ] 3 |5 100 92
146 7 2 |25 100 g2
47| 9 4 |25 100 g0
148 14| 4 |5 100 91
149 11 1 15 100 80
160 1 1 |L-Lab Control 91 82
151 17 | 2 |10 100 52
152 22 | 2 |20 83 0
1531 10| 5 |2.5 100 93
154 15| 5 |5 100 89
1651 251 5 |20 100 0
156 28 ] 3 |40 81 0
i57| 20| 5 |10 100 61
168| 3 3 |L-Lah Control 100 92
158 23| 3 |20 76 0
160 8 3 |25 100 93
161| 2 2 |L-Lab Control 91 82
162 16 | 1 |10 100 71
163] 6 1 |25 100 94
164] 30 | 5 |40.0 44 0
165 4 4 |L-Lab Control 100 86
166] 24| 4 |20 100 0
67| 19| 4 |10 100 61
168 29 | 4 140 92 0
169 | 26 1 (40 63 0
1701 12| 2 |5 100 g4
Comments: it »QJVLW Q)0 &(‘,@
Page 1 ToxCale 5.0

Reviewed by%M 1 sleefot



Test: BV-Bivalve Larval Survival and Development Test
Species: MG-Mytilis galloprovincialis
Sample ID: RfERef Toxicant

2
End Date: 03/48/2004

Test ID; 040317mgrt
Protocol: ASTM BR, 4

Sample Type: CUCL-Copper chloride

Start Date: 034772004 Lab ID: AEESD-AMEC Bioassay SD
Initial Final Total Number

Pos| ID | Rep Group Density Density Counted Normal Notes
141 100 8] we
142 & ¥ olg ML
143 “E 7_ Al
144 {OG a4

145 10N QL

146 A0 qQZ

147 100 Q0

148 160 4]

149 {Od R

150 A\ T2

151 0N 52z

152 3G) o

163 fo'a) A3

154 V00 83

155 (') &)

156 3 0

157 o (o

158 Q0 92

159 e O

160 V00 Q3

161 g | FL

162 LOO 1

163 \0aG Q4 —~
164 Aoy e S0
165 100 Tlo

166 o6 )

167 VB (o |

168 qQ71- &)

160 [ [

170 e ad ~
Comments:

Page 1 TexCale 5.0

Reviewed by%&{ qlza/‘ﬂ




Test: BV-Bivalve Larval Survival and Development Test
Species: MG-Myiilis galloproviiicialis
Sample |D: REF-Ref Toxicant

2
End Date?{gal’kﬂlgooﬂf

\a
Test ||%403’1~zh1grt
Protocol: ASTM 87
Sample Type: CUCL-Copper chloride

Start Date! 2004 Lab ID; AEESD-AMEC Bioassay SD
Initial Final Total Number

Pos| ID |Rep Group Density Density Counted Normal Notes
150 1 1 |L-Lab Control

161 2 2 |L-Lab Control

158 3 3 [L-Lab Control

185| 4 4 |L-Lab Control

144 5 5 |L-Lab Control

163] 6 1 125

146] 7 2 |25

160] 8 3 |25

147 9 4 |25

153 10| 5 |25

149 11 1|5

1701 12| 2 |6

1451 13 3 |5

148 14 | 4 |5

154 15 5 |5

162 16 1 |10

1513 17 | 2 |10

142 ] 18 3 M0

167 19 ] 4 |10

157 | 20 5 [10

141 ] 21 1 |20

152 22| 2 |20

1584 23 | 3 |20

166 24 | 4 |20

155 | 25 5 |20

169 | 26 1 140

143 27 | 2 |40

156 28 | 3 |40

168 29 | 4 40

164 | 30 5 |40
Comments: 'Q(/A\'\

Page 1 ToxCale 5.0
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Bivalve Development Bioassay Worksheet

Client: ( ity me Bt/?nﬁl/&q Fore. /f&y‘e.gu)l Start Date/Time: {/’ ?/01/ {63
Test No.: OQOE’)' 100 = !o?‘]j\,?/l ) End Date/Time: 3/;//07 ] 700
Test Species: M. ¢alloprosneialis DADZIAMEILT  Date Received: 7'/y5 fot/

i f 77

Sampie Type: 30m1 Jhelf I/tb\/..l‘ (4/6#4/ aﬂéoﬁ f'fv‘ﬂb

Test Chamber Type and Sample Volume: (0 rv-[ l/u/(/mf_,

Spawn Initiation Time: __| A, 20

Male Female
Number of Spawners: |2 ‘I

Spawn Condition: Q’OOO{
5 -

Fertilization Time: . l L("’ %6

Egg Stock Density Calculation:

Eggs Counted (x): £ 23
26 T
27 el
] 25
29 25

Mean 27.0 26,5 Overall Mean: 26

Mean: ZG'X X 42 = ”26 eggs/ml

Zé Stock Dilution Factor
initial Stock .- “ eggsml = - 2.5

Inoculum Stock - H'OO eggs/ml

Percent Division Upon Inoculation: 6‘10

Time of Inoculation: (630

Comments:

AMEC Bioassay Laboratory
5550 Moreheuse Drive, Suite B
San Diego, CA 92121

Reviewed/ Date: @{ﬁ ol1lok (858) 458-9044




AMEC Earth & Environmental .

Bioassay Laboratory

5550 Morchouse Dr. Suite B
San Diego, CA 92121

_I;fe/‘na/g CUc/L

Physical and Chemical
. Measurements of Test Solutions

Salt Water Bioassays

Client: Analyst: 72
Contact: Test Start: 3_// § /0
Test No.: D403\ AMELT Test End: 3 /24 foy
Date Collected:  2/15 /sy
pH Salinity Temp
Sample 1D (pH units) {ppt) °C
or Conc. Vj/ L B s o LrAg
Lc 3 (4.5
7o~ Eo7 906 | ez | 3¢ 34 49 | x| wme /4.5
Lo §97 | s.05 Soq | 3¢ o | 344 ]| (4F fwg (%2
[0 : : Fo7r | sos | Bor | J¢ M2 3y | 14.&E | /3
w0 g9~ | a2 B8O &0 |s0s | Govf 3¢ [sun | By | M4 | uy (r2f
Yo FJ | a2 Bo | o& | sus g-oy | 3¢ 3u, M | 14.F | wa ¢ 5|
Comments:
QA Check:




Copper (I} Chloride Reference Toxicant Control Chart -

Mytilus galloprovincialis Bivalve Development

CV% = 33.9
27
22 '/\ +2 8D

3 ] / \ /’\ +18D

§: 17: \

33 12 1 v\_\’ u WD Mean
7 ] — { 18D
2:% 28D
8 o N o N o9 333 3838383333383
2 £ 8- 3558888223358 88

Test Dates
Dates Values Mean -1 SD -2 SD +1 SD +2 8D

08/28/02 13.3760 12.2174 7.3379 2.4584 17.0969 21.9764

08/28/02 13.3760 12.2174 7.3379 2.4584 17.0969 21.9764

08/04/02 10.4338 12.2174 7.33789 2.4584 17.0969 21.9764

11/08/02 8.3754 12.2174 7.3379 2.4584 17.0969 21.9764

11/14/02 11.3155 12.2174 7.3379 2.4584 17.0969 21.9764

12118102 9.9361 12,2174 7.3379 2.4584 17.0969 21.9764

01/07/03 98373 12,2174 7.3379 2.4584 17.0969 21.9764

01/29/03 8.6253 12.2174 7.3379 2.4584 17.0969 21.9764

02/27/03 7.5397 12.2174 7.3379 2.4584 17.0969 21.9764

03/07/03 6.5174 12.2174 7.3379 2.4584 17.0969 21.9764

03/27/03 6.3338 12.2174 7.3379 2.4584 17.0969 21.9764

06/18/03 12.4539 12.2174 7.3379 2.4584 17.0869 21.9764

10/22/03 23.0103 12.2174 7.3379 2.4584 17.0969 21.9764

10/22/03 24.5820 12.2174 7.3379 2.4584 17.0969 21.9764

11/19/03 12.3871 12.2174 7.3379 2.4584 17.0968} " 21.9764

01/09/04 12.8695 12.2174 7.3379 2.4584 17.0969 21.9764

01113/04 18.9772 12.2174 7.3379 2.4584 17.0969 21.9764

02/18/04 10.9125 12.2174 7.3379 2.4584 17.0969 21.9764

03/19/04 11.2668 12.2174 7.3379 2.4584 17.0969 21.9764

03/23104 12.2223 12.2174 7.3379 2.4584 17.0969 21.9764
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Larval Fish Growth and Survival Test-7 Day Survival

Start Date:  03/17/2004 Test ID: 040317aart Sample 1D: Ref Toxicant
End Date: 03/24/2004 Lab ID: AEESD-AMEC Bioassay SD Sample Type: Copper chloride
Sample Date: Protocol: EPAM 91-EPA Marine Test Species: AA-Atherinops affinis
Comments.

Conc-ug/L 1 2 3 4 5

Lab Control  1.0000 1.0000 1.0000 1.0000 1.0000
25 1.0000 0.4000 0.8000 1.000C 1.0000

50 0.8000 1.0000 1.0000 1.000C 1.0000

100 1.0000 08000 1.0000 0.8000 1.0000

200 06000 02000 04000 0.6000 0.0000

400 0.0000 0.0000 0.0000 0.0000 0.0000

Transform: Arcsin Square Root Rank 1-Tailed Number Total
Conc-ug/l.  Mean N-Mean Mean Min Max. CV% N Sum  Critical Resp Number
Lab Control 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 5 0 25
25 0.8400 0.8400 1.1655 06847 1.3453 24.700 5 2250 16.00 4 25
50 09600 09600 1.2977 1.1071 1.3453 8.207 5 25.00 16.00 1 25
100 0.9200 09200 1.2500 1.1071 1.3453 10.434 5 2250 16.00 2 25
*200 03600 0.3600 0.8292 0.2255 0.8861 45332 5 15.00 16.00 16 25
*400 0.0000 0.0000 02255 0.2255 0.2255 0.000 5 15.00 16.00 25 25
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.88262 0.9 -1.194 237572
Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test 100 200  141.421
Maximum Likelihood-Probit
Parameter Value SE  95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma Iter
Slope 2.55071 1.25655 -1.4482 6.54962 0 30.9393 7.81472 B.BE-07 21631 0.39205 5
Intercept -0.5174 268233 -9.0538 8.01896
TSCR
Point Probits ug/L 95% Fiducial Limits 1
ECO1 2.674 17.8263 0.9
ECO05 3.355 32.9791 0.8
EC10 3.718 457795 - 07
EC15 3.964 57.1175 g
EC20 4158 68.0097 g 06 T
EC25 4.326 79.1897 - i 05
ECA40 4747 115.818 & 04 L
EC50 5.000 145.58 2 s
EC60 5.253 182.989 o2
EC75 5674 267.629 '
EC80 5842 311.213 0.1
EC85 6.038 371.051 0% T y r
EC90 6.282 462.947 s & 3 8 s 8
EC95 6.645 642.633 5 - # ¥
EC99 7.326 1188.89 o
-

Significant heterogeneity detected {p = 8.75E-07}

Page 1 ToxCalc v5.0 Reviewed by L{C Sfeefed



Larval Fish Growth and Survival Test-7 Day Growth

Start Date:  03/17/2004 Test ID: 040317aart Sample 1D: Ref Toxicant
End Date: 03/24/2004 Lab ID: AEESD-AMEC Bioassay SD Sample Type: Copper chloride
Sample Date: Protocol: EPAM 91-EPA Marine Test Species: AA-Atherinops affinis
Comments:
Conc-ug/L 1 2 3 4 5
Lab Control 1.0380 1.0760 1.2100 1.3460 1.3140
25 1.0560 0.5040 0.9660 1.1760 1.1280
50 08600 0.8360 1.0420 1.1080 1.2220
100 0.7800 0.6980 1.0400 1.1360 1.1440
200 04660 02720 0.4660 0.5960 0.0000
400 0.0000 0.0000 0.0000 0.0000 0.0000
Transform: Untransformed Rank 1-Tailed
Conc-ug/lL Mean N-Mean Mean Min Max CV% N Sum Critical Mean N-Mean
Lab Control 1.1968 1.0000 1.1968 1.0380 1.3460 11.518 5 1.1968 0.0000
25 09660 0.8072 0.9660 0.5040 1.1760 27.964 5 2000 16.00 0.9660 0.1928
50 1.0136 08469 1.0136 08360 12220 16.232 5 21.00 186.00 1.01368 0.1631
100 09596 0.8018 09596 06980 1.1440 21.627 5 2000 16.00 0.9596 0.1982
*200 0.3600 0.3008 0.3600 0.0000 0.5960 64.477 5 15.00 16.00 0.3600 0.6992
*400 0.0000 0.0000 0.0000 O0.0000 0.0000 0.000 5 15.00 16.00 0.0000 1.0000
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution {p > 0.01) 0.92638 0.9 -0.9178 0.55374
Equality of variance cannot be confirmed
Hypothesis Test {{-tail, 0.05) NOEC LOEC Chv TU
Steel's Many-One Rank Test 100 200 141.421
Maximum Likelihood-Probit
Parameter Value SE  95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma lter
Slope 4.00168 1.02056 2.00138 6€.00198 0 7.21701 7.81472 0.07 217359 0.24989 15
Intercept -3.698 222636 -8.0617 0.66563
TSCR
Point Probits ug/L 95% Fiducial Limits
ECO01 2.674 39.1066 9.9346 63.0511 1.2
ECO05 3.355 57.8831 21.4973 828927
EC10 3.718 71.341 32.2903 96.3572 1
EC15 3.964 82.1472 423351 107.046 g
EC20 4.158 91.8915 52319 116.791 D os
EC25 4,326 101.167 62.4991 126342 O
EC40 4747 128,909 94.9142 158,738 & 0.6
ECH0 5.000 149.139 117.532 189.084 E
EC60 5253 172.545 140.091 233.991 0.4
EC75 5674 219.859 176.121 355,132
EC80 5.842 242,052 190.548 424,183 0.2
EC85 6.036 270.764 207.913 524.17 o
EC20 6.282 311.778 230.892 687.179 = 0 o o o o
EC95 6.645 384.266 268.529 1032.12 £ o © = & g
ECO9 7.326 568.767 353.052 2233.28 f-nJ
5
Page 1 ToxCalc v5.0 Reviewed by: fLI 5'/ b'/at(



Marine Chronic Bioassay

ln ks f\&l

Larval Fish Survival & Weights

Test Species: #4 - Q-/H‘Y\ =

Test Date: 5! I?[OL{“

Client Name:
Sample ID: CU\ QQ_:Q: ’1’OX Test No.: O LPO% { 7/ A;A T~
Conc. Survival on Test Day: Percent |5 panwt | pan + fish
: Rep. — : .
vflL 0 [ 123 4] 57186 7 | suviai () (9)
Ll a |o 15 s |ls s 16 165 15 [00lee |58 o.cales {0 03094
b s {5 |35 5[4 [¢ [& |4 B0l azszun  0.03760
c | 5 [2 212 13 |3 [2 (3 (o LiwlFdeose 1003422
d 5 3 =z 12 11 / \ ! 20 liepfa03310 0 02489
e | § |« S1s |y |& 14y [u 8D wwlEdsewey  [003998
25 a g |5. S S 5 1.8 5 5 /00 003471 0. 03965
b s |4 1 Z [ 2 Z 1+ 12 2 €O 0.5 2414 003666
c [ Sw [4 [v |y 1 yly [u £o o awps 003588
d | 9 | 5 |ls s 1515 |5 (2D a6 O.03934
e S 5 1S i< 5 1is Iz (D0 .0 3303 0.033¢7
5D a & i3 s 1s Y 14 o) Y 8o 503436 O3Bt
b ) 5 > = £ 15 5 5 (oo {a.3308  1©.03672 |
c s | g S s 1l 15 5 |5 {po 0.0335C 2.0387]
d s |5 s | s ¢ |15 5 |5 o Hleo22 1003766
e sly Is 1 g |15 |g |5 7]0) looa3ss Q03966 |
(22 a g | K = S |5 5 E |5 i6p F100366) A.0405j
b [ w15 |4 [& 17 lg [ [4 &0 lac3522  |0.03871
c ls|ls |5 |5 {5 s i85 |5 loo so3377  |O03897
d | 5|y |4 |9 [y 1¢ 1w [4 ) loczae  |0.0327%
e a1 S 1ls 1y leig |5 Jo2 {eezgn (003756
2ol a | & |5 s s 14 12 13 |3 o es337 1003550
b < |5 S zz |2 |2 |\ i 20 #46.83008 03545
c I 4 4 - 12 12 12 Yo {es3sss  |0O3AD
d | £ |4 4 [ 3 15 1= [38 i3 ko o03xa  |0.0FLT
e | sj2 |z 122 l2]lo [~— o -
e a s le o - -1 - - - o rie Ml
b g 11 & - o s - - 0 58
e [ st [Viol-T~1 -T~= o fE -
d| slo [~ -1~-1-1-1~- DA
a . ]
b
[
d
e
Tech Initials pulwi |8 | mC | me| ol AXicn |<i
! ’ Weight Data:
Feeding Times {day): 0 1 2 3 4 5§ 6 DatefTime In: 32404 /i
_—|o@s |oes 0Ty 093, |08 41080 Date/Time out:3/2é(cY [ (O30
fop ISR {{yod l/aoo {1451 1630 Oven Temp ("C):__ 59
Tech Initials: Al
Comments: Seed + 403 - ac Check: Rl
- refinx anaj)dfﬁk"s, Final Review: RS 573 s [OL(

AMEC Earth & Environmental Bicassay Laboratory. 5550 Morehouse Dr., Ste, B. San Diego, CA 82121,



AMEC Earth and Environmental . Raw Datasheet
Bioassay Lahoratory Water Quality Measurements

5550 Morehouse Dr., Suite B Marine Chronic Bioassay
San Diego, CA 92121

Client: o j_',ml,g/,,(\al Test Species: 4 &QL M D .

Sample ID: Can (Q\Qj\’ {-@X TestDate: _ 3-17- Oq"
Test No: O"Q 077\7 AA(LT Start/End Times: [ [,00 / 1900

Concentration \ 0O
Day

Concontration

: -
DO (mg/L)
Sallnity (ppt)

pH
DO (ngiL)
Salinlty {(ppt)

Tomp (°C)
P . | . pH
DO {mgiL) olex &4 |/ g 1.0 DO (mgiL)
Tomp (“C) 0.2 4 |20 324, 2)0.4 [ o9 Temp {*C)
Cancontration 25 e fm\ Concontration face

Day

pH 7. ! .
DO(mol)___|7.9 |14 18 £l
Saltnlty (ppl) A|ZAG |22 9
Tomp (*C) i4.

pH
DO (mgil)

Satinity {ppl)

Temp {“C)

oH pH 1%z :32 2.527.80 [ 22184

DO {(ingiL) DO {mg/L) =z (18 | &y le 3 led- |2 |

Tomp (*C) Tomp (°C) 20.4 [20) |#:©[30. ¢ ilio.
Concontration 5{) Concontration

Day

pH pH
DO (myiL) DO (mg/L)
Sallnity (ppt) Salinlty (ppt)
“C) Temp (*C}

i gz Al 5
pH A 1 1. pH T3l 184 [rEs]783l /B9 88
DO {mgiL) : 7.2 = | (8 -5 DO (mgiL) .3 716 .
Tomp (°C) Sonil202 (20 d1202 |30 ojoe. gt 202000 Tomp (*C) 0.2
2
Animal Sourcel/Date Racolved: AQ)S 7) -] ?)" Oq Analysts: Inltlal: me
Animal Ago at Inltlatlon: - N dfMS & /&( Final:

Commonts:




Copper (II) Chloride Reference Toxicant Control Chart -
Topsmelt Minnow Survival

CV% =24

270 |

+2 5D

g 220 ﬁ A A
§ +1 8D
" AEAWAWA
=l
5. 170 Mean
B \/ >—o \./‘/ \// St
120 1 o -1 8D
1 28D
70 T T T T T T T T T T T T T T T T T T
8 8 8 8 8 88 838883 gg8 333833
2 8852238553888 cS353849 %
¥ 15 & 6§ &8 6 «~ @ = d & ¥ 8 86 68 6 = A A B
[=] Q [+ Q (=] — — ~— o (=) o Q Q [==] [=] -— -— — Q (=]
Test Dates
Dates Values Mean -1 8D -2 SD +1 8D +2 SD
04/09/02 155.7269 167.4183 127.2519 87.0845 207.5867 247.7541
0528102 157.6964 167.4193 127.2519 87.0845 207.5867 247.7541
06/26/02 120.1115 167.4193 127.2519 87.0845 207.5867 247.7541
09/10/02 215.6806 167.4193 127.2519 87.0845 207.5867 247.7541
09/18/02 220.6823 167.4193 127.2519 87.0845 207.5867 247.7541
10/08/02 136.8843 167.4193 127.2519 87.0845 207.5867 247.7541
11/05/02 136.6628 167.4183 127.2519 87.0845 207.5867 247.7541
12/10/02 148.5918 167.41983 127.2518 87.0845 207.5867 247.7541
01/07/03 229.3396 167.4193 127.2519 87.0845 207.5867 247.7541
02/04/03 128.1337 167.4183 127.2519 87.0845 207.5867 247.7541
02/25/03 137.4615 167.4183 127.2519 87.0845 207.5867 247.7541
04/08/03 250.5491 167.4193 127.2519 87.0845 207.5867 247.7541
05/06/03 190.5418 167.4193 127.2519 87.0845 207.5867 247.7541
06/10/03 134.8645 167.4193 127.2519 87.0845 207.5867 247.7541
05/09/03 145.6062 167.4193 127.2519 87.0845 207.5867 247.7541
10/07/03 161.8443 167.4193 127.2519 87.0845 207.5867 247.7541
11/04/03 233.4041 167.4193 127.2519 87.0845 207.5867 247.7541
12/09/03 153.2281 167.4193 127.2519 87.0845 207.5867 247.7541
02/12/04 145.7969 167.4193 127.2519 87.0845 207.5867 247.7541
03/17/04 145.5798 167.4193 127.2519 87.0845 207.5867 247.7541




Copper (i) Chloride Reference Toxicant Control Chart -

Topsmelt Minnow 7-day Growth

CV% = 25.9
320 1
o 270 ] n +2SD
-1
E A [\
8 0] +1 8D
é B
ANAAANN AT
2 170 -
TN N\ ]
] o -18D
120 -
] 28D
8 8 8 8 8 g8 & 8 888 3 8838388283823
$gggcesgEsgggegss gL
3388383 ¢ec-z:88388835¢F 8378
Test Dates
Dates Values Mean -1 8D 28D +1 8D +2 SD
03/26/02 146.4188 179.4787 133.0621 86.6454 225.8954 272.3120
04/09/02 164.6897 179.4787 133.0621 86.6454 225.8054 272.3120
05/28/02 185.3288 179.4787 133.0621 86.6454 225.8954 272.3120
06/26/02 152.2438 178.4787 133.0621 86.6454 225.8954 272.3120
09/10/02 214.0064 179.4787 133.0621 86.6454 225.8954 272.3120
08/18/02 215.0769 179.4787 133.0621 86.6454 225.8954 272.3120
10/08/02 152.7364 179.4787 133.0621 86.6454 225.8954 272.3120
11/05/02 146.7005 179.4787 133.0621 86.6454 225.8954 272.3120
01/07/03 248.4452 179.4787 133.0621 86.6454 225.8954 2723120
02/04/03 131.7939 179.4787 133.0621 86.6454 225.8954 272.3120
02/25/03 129.1648 179.4787 133.0621 86.6454 225.8954 272.3120
04/08/03 260.1567 179.4787 133.0621 86.6454 225.8954 272.3120
05/056/03 206.8016 179.4787 133.0621 86.6454 225.8954 272.3120
06/10/03 152.1667 179.4787 133.0621 86.6454 225.8954 272.3120
09/09/03 157.5385 179.4787 133.0621 86.6454 2258954 272.3120
10/07/03 171.5624 179.4787 133.0621 86.6454 225.8954 272.3120
11/04/03 298.7089 179.4787 133.0621 86.6454 225.8954 272.3120
12/09/03 153.0860 179.4787 133.0621 86.6454 225.8954 272.3120
02/12/04 153.8089 179.4787 133.0621 86.6454 225.8954 272.3120
03/17/04 149.1393 179.4787 133.0621 86.6454 225.8954 272.3120
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Mysid Survival, Growth and Fecundify Test-7 Day Survival

Start Date:  04/27/2004 Test ID:  040427myrt Sample |D: Ref Toxicant

End Date: 05/04/2004 Lab ID: AEESD-AMEC Bioassay SD Sample Type: Copper chloride

Sample Date: Protocol: EPAM 87-EPA Marine Test Species: MY¥-Mysidepsis bahia

Comments: A - Aanes boantyain
Conc-ug/L 1 2 3 4 5 6 7 8

Lab Control 1.0000 1.0000 1.0000 1.0000 0.8000 1.0000 1.0000 0.8000
25 1.0000 4.0000 4.0000 1.0000 1.0000 1.0000 1.0000 0.8000

50 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.8000 1.0000

100 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

200 0.8000 0.8000 1.0000 0.8000 0.8000 0.8000 1.0000 0.8000

400 0.0000 00000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Transform: Arcsin Square Root Rank 1-Tailed Isotonic

Conc-ug/lL Mean N-Mean Mean Min Max CV% N Sum Critical Mean N-Mean
Lab Control 0.9500 1.0000 1.2857 1.1071 1.3453 8.574 8 0.9750 1.0000
25 0.9750 1.0263 1.3155 1.1071 1.3453 6.400 8 72.00 46.00 0.9750 1.0000
50 0.8750 1.0263 1.3155 1.1071 1.3453 6.400 8 72.00 46.00 0.9750 1.0000
100 1.0000 1.0526 1.3453 1.3453 1.3453  0.000 8 76.00 46.00 0.9750 1.0000
200 0.8500 0.8947 1.1667 1.1071 1.3453  9.449 8 52,00 46.00 0.8500 0.8718
*400 0.0000 0.0000 0.2255 0.2255 0.2255 0.000 B 36.00 46.00 0.0000 0.0000

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.82906 0.929 -0.907 2.68803

Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU

Steel's Many-One Rank Test 200 400 282.843
Linear Interpolation (200 Resamples)
Point ug/L SD 95% CL Skew
IC05 139.00 16.25 120.00 187.48 1.7130
iC10 178.00 17.31 152.67 209.08 0.3611
IC15 205.00 1015 183.32 219.69 -0.4564 1
1C20 216.47 713 205.00 230.30 0.3023 0.9
1C25 227.94 6.68 21719 24090 0.3023 08 i 1
IC40 262.35 534 25375 27272 0.3023 )
IC50 285.29 445 27813 293.94 03023 507
>
& 05
g 04
So
03
0.2
01
0 ¥ L] 1 T L]
5 T} [=] Q =]
£ o "’ e g g
o
o
5
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Mysid Survival, Growth and Fecundity Test-Growth-Weight

Start Date;  04/27/2004 Test ID: 040427myrt Sample |D: Ref Toxicant
End Date: 05/04/2004 Lab ID: AEESD-AMEC Bioassay SD Sample Type: Copper chloride
Sample Date: Protocol: EPAW 95-EPA West Coast Test Species: AM-Americamysis bahia
Comrments:
Conc-ugfL 1 2 3 4 5 6 7 8
Lab Control 0.3240 0.3100 0.3360 0.2520 0.2480 0.2680 0.2800 0.2840
25 0.2820 0.2900 0.2940 0.3360 0.3040 0.2800 0.3060 0.2920
50 0.3080 03000 02980 0.3220 0.2400 0.2400 0.2940 0.3020
100 0.3160 0.2780 03140 03420 03260 0.3160 03180 0.3180
200 0.2060 0.2180 02440 0.2040 0.2820 0.2640 0.2840 0.2340
400 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
Transform: Untransformed Rank 1-Tailed
Conc-ug/L Mean N-Mean Mean Min Max CV% N Sum Critical Mean N-Mean
Lab Control 0.2890 1.0000 0.2800 02480 0.3360 11.244 8 0.2890 0.0000
25 02993 1.0355 0.2993 0.2800 0.3360 5859 8 76.00 48.00 0.2993 -0.0355
50 0.2880 0.9965 0.2880 0.2400 0.3220 10.694 8 67.00 46.00 0.2880 0.0035
100 0©.3160 1.0934 03160 0.2780 0.3420 5.651 8 84.00 46.00 0.3160 -0.0934
*200 0.2420 0.8374 0.2420 0.2040 0.2840 13.282 8 44.50 46.00 0.2420 0.1626
*400 0.0000 0.0000 0.0000 0.0000 0.0000 0.000 8 36.00 46.00 0.0000 1.0000
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.94035 0.929 -0.1816 -0.0659
Equality of variance cannot be confirmed
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU
Steel's Many-One Rank Test 100 200  141.421
Trimmed Spearman-Karber
Trim Level EC50 95% CL
0.0% 24827 204.99 300.68
5.0% 253.31 203.30 31562
10.0% 257.46 196.26 337.75
20.0% 261.02 22573 301.84
Auto-0.0% 248.27 204,89 300.68
L
3
L
—l
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AMEC Earth and Environmental Raw Datasheet

A
Test Species: N< ‘f‘n (/U(L,

Client Name: \r\‘\er i Test Date: .17 D(_J
Sample ID: Cu g TestNo: (4 0423 mauyr
Conc. Re Survival on Test Day; Percent [:i panwt |pan+mysid
Plo T 1] 2 3] a ] 5] 6. | 7| sunival [ (9) (9) sar
o a |5 |n | s 1515 |56 |< |5 W00 [0.0207) |orosboi— [0.64123
b [ s 15 |5 |5 |8 |5 |5 |§ \0G_ O DS |Grsddsa—p. 04063
c | |6 |5 |5 |5 |5 |5 |8 100 0.aH) |aeydrz - |00 35T
d |5 |9 | < |g |68 |5 |5 16 W00 [F0.63169 lo.03595
e |5 | s g |5 |5 (v Y Q6 11063605 [0.037¢A
f ls | s |5 |5 |5 |5 |s (O FloeeldY |o.c4i178
g |ls [ 5|5 | g ]85 | |5 18 6 1009035 1o oupa
h | g |4 g ] a Juw |4 1d 14 IS Fl0-0907 lo.cyeqg
15 a |s |© s s |lg |5 |5 15 Y 003901 [o.09p47
b | 5 I5 s 1lg 15 |s |s |5 0 'O 3P S [oogoro
c | 5 IS s |15 |5 |g |5 |8 (CO __|{o02439 (o035e
d 5 1S 513 s |5 S 5 i AD.073405 10.03693
e | 5 |5 g 15 5 [= > 5 10 H6,0%o% |0.0303%
f s [5 S 135 |s s [> |3 0D [1o.03%02 0. evoy2
g 5 | &6 S|l |5 ts5 |3 5 10D {90375 |o.03907
h | S 1S [4 [a s g |Y [ W b Flpo3Nsy lc.o42¢ce
50 a | s g 15 18 5 | 5 |13 ! Je-cHily |o.o4itd
b |5 |5 |5 |6 |5 |5 |5 |5 oo oo fe.0v332
c | S | 5 | 8 § [Z S |5 o [0.04d55 |o.cusoy
d | s |25 |s s |5 S 1= D [{0.089%! (o.04457
e |5 |5 g |5 |8 |g (S |58 WD []0.cMAY3  lo.odei’
f |~ | ¢ 5 g |s |5 5 15 OO [{2.0¢%Y  loegoid
g |5 9 [ 4 [ 1u |g |9 14 36 [.0180q lo.od72A
h | s |5 |6 |5 [5 |e |4 |5 WGh 1004480 0030w
10D a s 15 § {5 1% 5 |s |8 v 00513 o cip @
b s 1S g | g8 |8 S | s £ L& FeOa0A 10,0469
c |l s |s s g [s |5 |ls |5 i [Plootl Ty 004235
d | s 1% s g Ils 1& 1S |5% 1o oSS 4y |o037es
e c |51 515 15 |5 |5 |s 16> |10 0HYFRA |0,04645
f s | S s 15 |5 |5 | S |§ o H0.0449Y lo.0%e56
g | § 5 s|1ls |5 (& | 5 |8 1CO  {0.0% (M |0 0¥ Bo;
h [ 5 1S5 | ¢| 5|5 |5 |5 1s 0 |lppu328 (00777
Tech Initials Rh'l'n'r Sp Ry [SR | Sw AHF R | sw
Weight Data:
Feeding Times (day): 0 1 2 3 4 5 6 Date/Time in: 5-4~pY4 ZIH?&
—  |o83W (0315 |l | om0 | 1030 | 000 Date/Time out: S—c.gy /1430
1545 [;54p 1595 |wus [wae L8| s Oven Temp (°C): _ 5 «
Tech Initials: _ yf
Comments: QC Check: [{( sltolf

Final Review: %.¢5 5]7,5]00'

AMEC Earth & Environmental Bloassay Laboratory. 5550 Morehouse Dr., Ste.B. San Diego, CA 92121.



AMEC Earth and Environmental

A-

Raw Datasheet

Test Species: e\'bb balita
Client Name: Ve TestDate: H-7273 oY
Sample 1D: QLA_(_\-, TestNo.: _ (njguiz’ m,u:‘l ri
Conc. R Survival on Test Day: Percent panwt. |pan + mysid
Wede) | o [ 1] 2. [ 3141 5] 6.1 7] suvival [| () ()
2.00 a |5 |5 | «1g |y |T |g 3 o6 [[ooHaDh [0.cq7e3
b [ s |41 [« |4 14 149 A o 10.0948 | o577
c |5 |S ¢ 18 |s |5 15 |5 i 0.643 /9 |o.05441
d [ s [& 15 [§ [u [4 [Y T4 [ seo  FHOO4a7 loods2q
e Il s s Ty la 1y [& [Y [a o (00450 |©.09945
fls S 5 1s Iy [¥ Y |34 © 1004408 o048 20
g | s |5 [4 s g [& |F |5 G 0.0y |0.cv938
h | s 19 |y |4 |y [+ ¢ 14 > POYRHO | 004357
s | als 9lol-T-T-TC0T-T 6 7
b 5 ol - - - - - O
c | & Phigdpl - |- - [ -] - o
d ) o | - - - - - o
e |5 |5 [ 21e [- - 1T - 1-< &
f | s |4 P 1o [ - -~ 1" &
g 5 1S ] 0 - - - |- [
h [ 5w [nl- (- - - 1216
a
b
c
d
e
f i
g ‘4
h R
a
b
c
d
e
f
g
h
Tech Inttials Reler 1< [ ro 15n LSa | AH b | 5w
' Weight Data:
Feeding Times (day): Y 1 2 3 4 5 6 Date/Time in: J-4-04 /4430
~ |o% |cals |oRw joaw o0 [O%o Date/Time out: — 1 37
1585 154 (1668 [\845 |wmo |res | 52w Oven Temp (°C): _ 59
Tech initials: _ ,ur”
Comments: QC Check: SHof Y

Final Review: 96 Slus{ely

AMEC Earth & Environmental Bioassay Laboratory. 5550 Morehouse Dr., Ste. B. San Diego, CA 92121.
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Bioassay Laboratory Water Quality Measurements
5550 Morehouse Dr., Suite B Marine Chronic Bioassay
San Diego, CA 92121 /6{
Client: \rdeynal Test Specles: 05( loliin, :
Sample 1D: Cul 1o Test Date: 4.1 O‘—|
Test No: AHOYZF wigirt Start/End Times:  Y§ /
[ ' /
Concantration LL Concontratlon la> Lol _
Dax Day Y

pH pH
DO {(mgil} DO {mg/L})
Salinity {ppY) Sallnity {ppt)
TOMP (€} e L2 A -
pH - pH
DO {mgiL) DO {mgiL)
Tommp {(*C) Tomp (*C)
Concantratlon 15 11 (L Concentratlon HD sy o
Day l 2J | |

: =
DO {mgiL)
Sallnlty (ppt)

DO {mgit)
—_ Satinity {ppt)____

pH pH
DO (mgil) DO {mg/l.)
Tomp {“C) Temp {“C) 1-a3
Concentration SULLG /L Cancontration . I
| I i 3 [ s {7~
B - = TR, , y % ) RS Aot
DO {myiL) 9.0 DO (mgiL.) 30 [ 2 (7.7 T .

Satinity (pp1)

Tomp (1

Sallnlty (ppl) LEE| 29928 4| 2.0

pH pH 7 43
| DO {mgiL)

DO {mgil} !
Temp {*C) £

Analysts:  Inltlat:

Tomp (*C)

Animal Source/Dato Recelved:

Anlmal Aqo at Initlatlen: Final:

Commaents:




Copper (ll} Chloride Reference Toxicant Control Chart -
Americamysis bahia 7-day Survival

CV% = 16.1
400
350
= 3 A +2 8D
& 300 ] / \
g :73 +1 8D
2 250 //\v_‘! \ A\ Mean
R \ \ o
9: 200 4 -18D
] \/ 25D
150
whlr——mm—e————— -
2 § 8 88 8 8 8 885 5 55 8 8498883%3
6 ¥ @8 ¥ = & & & ® K 6 R A& 68 8 ¥ @& = 5 &
T r 8 9 o £ 2 84 g 9 d - £ 2 & o g o & o
88333858835 8835 83
Test Dates
Dates Values Mean -1 SD -2SD +1 5D +2 SD
11116799 213.4836 244.1365 204.9079 165.6793 283.3651 322.5937
12114799 291.6667 244 1365 204.8079 165.6793 283.3651 322.5937
01/26/00 250.8225 244 1365 204.9079 165.6793 283.3651 322.5937
02/24/00 239.3480 244.1365 204.9079 165.6793 283.3651 322.5937
03/21/00 192.2609 2441365 204 .9079 165.6793 283.3651 322.5937
04/12/00 178.0284 244.1365 204 9079 165.6793 283.3651 322.5937
05/08/00 219.8663 244.1365 204.9079 165.6793 283.3651 322 5937
06/27/00 248.8758 244.1365 204.9079 165.6793 283.3651 322.5937
07/26/00 271.1359 244 1365 204.9079 165.6793 283.3651 3225937
09/07/00 261.6690 244.1365 204.9079 165.6793 283.3651 3225937
03/20/01 241.0452 244.1365 204.9079 165.6793 283.3651 322.5937
04/17/01 250.3929 2441365 204.9079 165.6793 283.3651 322.5037
06/12/01 352.2854 244.1365 204.9079 165.6793 283.3651 3225937
07106/01 196.0457 244 1365 204.9079 165.6793 283.3651 322.5937
05/30/02 219.6604 2441365 204.9079 165.6793 283.3651 322.5937
09/24/02 264.5316 244 13658 204.9079 165.6793 283.3651 322.5937
02/26/03 222.0363 244 1365 204.9079 165.6793 283.3651 322.5937
07/01/03 242 4652 244.1365 204.9079 165.6793 283.3651 322.5837
09/30/03 241.8166 244.1365 204.9079 165.6793 283.3651 322.5937
04/27/04 285.25841 2441365 2048079 165.6793 283.3651 322.5837




Copper (I} Chloride Reference Toxicant Control Chart -

Americamysis bahia T-day Growth

CV% =233
390
340 | A
= 428D
g ] | / \
o 290 1
8 ] +1 8D
% 240 ] ) e, /’\J \
E’; / Mean
Y AN 7
; -18D
V
] 28D
a0 T T T T T T T r T T T T T T T T T T
2 8 8 8 8 8 8 8 8 8¢z s 3z 5 8 8 8 8 8 3
S ESafegsgsgtfESIgs 88
< d & @ 8 F B 6 K &8 @ F 8 K B8 & A = & =+
— ~— o o o o Q [=] o Q [=] [=] [=] [=] [=} o o [=) (] o
Test Dates
Dates Values Mean -1 8D -2 SD +1 8D +2 SD
11/16/99 179.7699 219.8767 168.6346 117.3925 271.1188 322.3609
12/14/99 2849703 219.8767 168.6346 117.3925 271.1188 322.3609
01/26/00 266.2640 219.8767 168.6346 117.3925 271.1188 322.3609
02/24/00 242.9445 219.8767 168.6346 117.3825 271.1188 322.3609
03721/00 197.3648 219.8767 168.6346 117.3925 271.1188 322.3609
04/12/00 155.3798 219.8767 168.6346 117.3925 271.1188 322.3609
05/09/00 219.4263 218.8767 168.6346 117.3925 271.1188 322.3609
06/27/00 158.5119 219.8767 168.6346 117.3925 271.1188 322.3609
07/26/00 181.1420 219.8767 168.6346 117.3925 271.1188 322.3609
08/07/00 195.4682 219.8767 168.6346 117.3925 271.1188 322.3609
03/20/01 252.1328 219.8767 168.6346 117.3925 271.1188 322.3609
04117101 236.2576 219.8767 168.6346 117.3925 271.1188 322.3609
06/12/01 358.3176 219.8767 168.6346 117.3925 271.1188 3223600
07/06/01 211.7674 219.8767 168.6346 117.3925 271.1188 322.3609
05/30/02 224.4369 219.8767 168.6346 117.3925 271.1188 322.3609
09/24/02 241.1025 219.8767 168.6346 117.3925 271.1188 322.3609
02/26/03 221.3585 219.8767 168.6346 117.3925 271.1188 322.3609
07/01/03 128.5058 219.8767 168.6346 117.3925 271.1188 322.3609
09/30/03 184.1426 210.8767 168.6346 117.3925 271.1188 322.3609
04/27/04 248.2701 219.8767 168.6346 117.3925 271.1188 322.3609
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Macrocystis Germination and Growth Test-Proportion Germinated

Start Date: 03/16/2004 Test ID: 040316mprt Sample ID: Ref Toxicant
End Date: 03/18/2004 LabID: AEESD-AMEC Bicassay SD Sample Type: Copper chloride
Sample Date: Protocol: MBP 90-Anderson et al. Test Species: MP-Macrocystis pyrifera
Commenis:

Conc-ug/L 1 2 3 4 5

L-Lab Control 0.9500 0.8400 0.9600 0.9400 0.2300
18 0.8200 0.8400 0.8000 0.9800 0.9700

32 09100 09400 0.9400 0.8800 0.9400

o6 0.7600 0.8300 0.8900 0.7900 0.9400

100 0.5900 0.5700 0.3900 0.5000 0.5400

180 0.1900 0.1700 0.1500 0.3600 ©.1100

320 0.1100 0.0400 0.0400 0.0600 0.0500

Transform: Arcsin Square Root 1-Tailed Number Total

Cong-ug/L Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Resp Number
L-Lab Control 0.9440 1.0000 1.3329 1.3030 1.3694  1.899 5 28 500
18 0.9400 0.9958 1.3331 1.2327 1.4289 6.024 5 -0.005 2409 0.1205 30 500

32 0.9220 049767 1.2006 1.2171 1.3233 3.720 5 0.845 2,409 0.1205 39 500
5
5
5
5

*56 0.8420 0.8919 1.1711 1.0588 1.3233 0.162 3.234 2409 0.1205 79 500
*100 0.5180 0.5487 0.8034 0.6745 0.8759 9.921 10.584 2409 0.1205 241 500
*180 0.1960 0.2076 0.4511 0.3381 0.6435 25509 17.626 2409 0.1205 402 500
*320 0.0600 0.0636¢ 0.2428 0.2014 0.3381 23.331 21.790 2409 01205 470 500

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.97159 0.21 0.5251 0.569012
Bartlett's Test indicates equal variances (p = 0.16) 9.25319 16.8119
Hypothesis Test (1-tail, 0.05) NOEC LOEC chv TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 32 56 42,332 0.06751 0.07148 1.02405 0.00626 1.8E-20 6, 28

Maximum Likelthood-Probit
Parameter Value SE  95% Fiducial Limits Control Chi-8q Critical P-value Mu Sigma Iter
Slope 3.66280 0.15388 3.35128 3.9545 0.056 6.60491 9.48773 0.16 204999 0.27376 3
Intercept -2.4884 0.32356 -3.1225 -1.8542
TSCR 0.0552 0.00682 0.04183 0,08857
Point Probits ug/L 95% Fiducial Limits
EC01 2.674 258902 22.1633 29.5713
EC05 3.355 39.783 35.3065 44.0897
EC10 3.718 50.0212 45.2187 54.5948
EC15 3.964 58.379 53.4064 63.0961
EC20 4.158 66.0066 60.9311 70.8192
EC25 4326 73.34 68.1965 78.2281
EC40 4747 95.6381 90.33 100.799
ECS50 5.000 112.198 106.653 117.755
EC60 5.263 131.626 125.519 138.008
EC75 5.674 171.645 163.249 181.104
EC80 5.842 180.715 180.768 202,204
ECB85 6.036 215.633 203.327 230.203 03 T T v T T 1
EC90 6.282 251.663 23543 271,375 g = @ ? .8_ isi §
EC95 6.645 316.428 292.034 348,957 S ' - :
EC99 7.326 486.226 436.123 551.808 ﬁ

4
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Macrocystis Germination and Growth Test-Growth-Length

Start Date:  03/16/2004 Test ID: 040316mprt Sample ID: Ref Toxicant
End Date: 03/18/2004 Lab ID: AEESD-AMEC Bioassay SD Sample Type: Copper chloride
Sample Date; Protocol: MBP 90-Anderson et al. Test Species: MP-Macrocystis pyrifera
Comments:

Conc-ug/L 1 2 3 4 5

L-Lab Control 12250 11.750 10.250 10.750 12.250
18 12.000 13.000 11.000 13.000 10.250

32 11.750 10.000 10.250 10.500 10.750

56 8250 S.000 8250 8000 9.000

100 8000 7000 6250 7.000 7.000

180 5250 5250 ° 5750 6.000 7.000

320 5500 5250 5750 5250 5.000

Transform: Untransformed 1-Tailed
Conc-ug/L Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
L-Lab Control 11.450 1.0000 11.450 10.250 12250 7.833 5 11.450 0.0000
18 11.850 1.0342 11.850 10.250 13.000 10.282 5 -0.839 2.409 1.148 11.850 -0.0349
32 10.650 0.9301 10650 10.000 11750 6.342 5 1679 . 2409 1.148 10.650 0.0699
“56 8500 07424 8500 8.000 9.000 5502 5 6190 2409 1148 8500 0.2576
*“00 7.050 06157 7.050 6.250 B.000 B8.830 5 9.232 2409 1148 7.050 0.3843
*80 5850 05108 5850 5250 7.000 12312 5 11.750 2408 1.148 5.850 0.4891
*320 5350 0.4672 5350 5000 5750 5.328 5 12789 2409 1148 5350 0.5328
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.96621 0.91 -0.0139 -0.2587
Bartlett's Test indicates equal variances (p = 0.22) 8.22913 16.8119
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 32 56 42332 1.14791 0.10025 36.1577 0.56786 5.0E-15 6,28
Maximum Likelihood-Probit
Parameter Value SE  95% Fiducial Limits Control Chi-Sq Critical P-value Mu Sigma lter
Slope 1.4269 0.50192 0.44314 2.41066 0 1.50237 9.48773 0.83 232529 Q.70082 6
Intercept 1.68204 1.07308 -0.4212 3.78527
TSCR
Point Probits ug/L 95% Fiducial Limits
ECO1 2.674 4.95379 0.00334 19.9675
ECOS 3.356 14.8779 0.1116 39.4993
EC10 3.718 26.7394 0.71288 57.7786
EC15 3.884 39.7132 2.45005 75.9319
EC20 4,158 543829 6.40166 ©6.3239
EC25 4326 71.2183 14.1597 121.746
EC40 4747 14052 71.8914 319.804
EC50 5.000 211.488 123.81 882.276
EC60 5.253 318.301 178.388 2909.33
EC75 5.674 628.033 200.069 23862.2
EC80 5.842 822.454 346.343 55870.9
ECB5 6.036 1126.26 423.63 151402 0T - A - = > o
EC90 6.282 1672.72 543.031 533470 -E - w e = ) S
EC95 6.645 3006.3 779.635 3471999 3 : ) '
EC99 7.326 9028.95 1520.08 1.2E+08 ﬁ
-

Page 1 ToxCale v5.0 Reviewed by DS stsley



Page 1

ToxCale 5.0

Test: MC-Macrocystis Germination and Growth Test Test ID: 040316mprt
Species: MP-Macrocystis pyrifera Protocol: MBP 90-Anderson et al.
Sample ID: REF-Ref Toxicant Sample Type: CUCL-Copper chloride
Start Date: 03/16/2004 End Date: 03/18/2004 Lab |D: AEESD-AMEC Bioassay SD
Total | Number Cal
Pos| ID [ Rep Group Counted | Germ L1 L2 L3 L4 L5 L6 L7 L8 L9 | L10 | Factor Notes
1141115 [ 5 |32 100 94 7 4 4 5 5 3 3 4 4 4 2.5
142 17} 2 |56 100 83 4 3 5 2 4 3 3 5 3 4 2.5
143 10| &5 (18 100 97 3 5 5 5 4 5 3 4 4 3 2.5
144 27 | 2 |180 100 17 2 3 2 2 2 2 2 1 2 3 2.5
45| 22 | 2 |100 100 57 2 2 4 3 4 3 4 2 2 2 2.5
146 24 | 4 100 100 50 3 4 2 2 2 2 2 4 3 4 2.5
1471 14 | 4 [32 100 88 3 4 5 5 4 4 5 3 5 4 2.5
148 19 ] 4 |56 100 79 4 3 2 3 3 4 4 3 2 4 2.5
149) 4 4 |L-Lab Control 100 94 4 4 3 6 4 6 4 3 5 4 2.5
150{ 30 ] 5 |180 100 11 2 2 4 3 3 5 2 2 2 3 2.5
151] 1 1 JL-Lab Contral 100 g5 5 4 7 6 4 4 5 5 4 5 2.5
152] 9 4 |18 100 98 6 3 5 6 7 5 B 5 4 5 2.5
153 20} 5 |56 100 94 4 2 5 3 4 3 5 3 3 4 25
154 26 | 1 [180 100 19 2 2 2 3 2 2 2 2 2 2 2.5
155] 23 | 3 |100 100 39 3 2 2 3 4 2 2 2 3 2 2.5
156 | 3 3 |L-Lab Control 100 96 5 5 3 2 4 5 5 4 5 3 2.5
157 13 ] 3 |32 100 94 4 5 4 4 4 3 5 3 5 4 2.5
158 32 | 2 320 100 4 2 2 2 2 2 2 3 2 2 2 2.5
1591 6 1 {18 100 92 7 5 5 3 3 5 3 7 4 6 2.5
60| 31 [ 1 |320 100 11 3 2 2 2 2 3 2 2 2 2 2.5
161 12 | 2 |32 100 94 4 3 3 3 4 5 5 4 5 4 2.5
162] 28 | 3 180 100 16 3 2 2 2 2 3 2 2 3 2 2.5
63| 11 ] 1 132 100 81 6 3 5 5 4 4 5 4 7 4 2.5
1641 7 2 118.0 100 94 4 7 5 8 6 5 4 5 5 4 2.5
165( 29 | 4 |180 100 36 3 2 2 2 2 2 2 2 3 4 2.5
166| 18 | 3 |56 100 89 4 4 5 2 2 4 3 4 2 3 2.5
167 2 2 |L-Lab Control 100 94 5 5 5 4 6 2 4 4 6 6 2.5
168 | 21 1 ]100 100 59 2 3 4 2 2 4 3 4 4 4 2.5
169 34 | 4 |320 100 6 2 2 2 2 2 2 3 2 2 2 2.6
170 25 | § |100 100 54 3 5 2 2 2 3 3 3 2 3 2.5
171 8 3 118 100 88 5 5 4 4 4 5 4 5 4 4 2.5
1721 5 5 |L-Lab Control 100 93 3 5 4 4 6 5 4 4 7 7 2.5
173 35 | 5 (320 100 5 2 2 2 2 2 2 2 2 2 2 2.5
174} 16 | 1 |56 100 76 3 3 3 4 3 2 4 3 5 3 2.5
175] 33 | 3 |320 100 4 2 3 3 2 2 3 2 2 2 2 25 |olada £ 4YY- £C
Comments:

- 4w ok
Reviewed by: _LM&/&'-/



Test: MG-Macrocystis Germination and Growth Test Test |D: 0403 16mprt
| Species: MP-Macrocystis pyrifera . Protocol: MBP 90-Anderson et al. .
Sample [D: REF-Ref Toxicant Sample Type: CUCL-Copper chloride
Start Date: 03/16/2004 End Date; 03/18/2004 Lab ID: AEESD-AMEC Bioassay SD
Total Number Cal
Pos| ID | Rep Group Counted | Germ L1 L2 L3 L4 LS L6 L7 L8 L9 | L10 | Factor Notes
141 0 | G4 |7 | @ @ [ 5]5 [3 3 [a [41d [a.C]AHR
142 ) 83 4 [ 3ls |2 ¢ [3 |3 |5 2 |4 17 .
143 g7 |2 15 |5 |55 [=[4 |43
144 7 [ [2 |2+ & | | 2 HEEE
145 57 |22 |4 |3 [w x|l ]|s]|=]=>
146 =D | 3 [ > | & [ e |¥ |35 |4
147 a8 | 3|5 |5 |5 T4 [+ |5 2 s [
148 g T3 |2 [ [ 1Y Hl3 2 | 4 {
149 l FJd |4 |9 [l [4]16 |4 13 S | & \
150 i ! EEEE EEEEEE EEE RS - N |
151 \ B 5 (¢ | 11e [y | 2s 1y |5 |
152 i 78 | l3 |1s (2 17 |56 | S 1% (s
153 z G | wl> [5s [3[ ]35S 13134
154 5 /9 >z | 2 | a3 2> 2| 221212
155 | 29 Sl 13 [4 [ 2| 2| 3 | O
156 \ 4% Al I > [ 515 |y <] 3
157 : qr | 9 [ [ [ ]9[22 [5]12 1514
158 1 H = = |2z |2 || 2R | < | 2| 2
159 T = [ 1156 15 13 |55 l1a 14916
160 I 2 | |2 (> || Blolo>]le |
161 O¢ [# |3 [ > [2 [Js]slols Y
162 15 > 2P (o2 |3 YIS ESEN
e il el > 515 [uylyls iy |7 1u
164 AT Fdig T[]l IS5 15 e
165 Sk 2 | > 7|2l a2«
166 84 yld [S[=l=ly |2 14 |15
167 Y4 sis |48 16 le=14d 14 ARS
168 59 > 5 14 = 1> Y [> |4 19 1¥
169 (p ~ Zz =2 | 2| 21235 |2 271>
170 = EXES CHlIEENENENYN EY N A )
171 24 = [= 4 |w |dal5tY |s |6 Y
172 - As [ = | =141 (154 [¥ {7119
173 3 = 2 2 e N 2z 2| = 2| 2 2 ,
174 T 190 1=>[3 =y [ >14]> [ [> 1}/ ;
175 \ )/ - PENEIRFARAEY D RS A 4
Comments: \' ‘
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Test: MC-Macrocystis Germination and Growth Test Test ID; 040316mprt
Species: MP-Macrocystis pyrifera Protocol: MBP 80-Anderson et al.
Sample 1D: REF-Ref Toxicant  * - Sample Type: CUCL-Copper chloride
Start Date: 03/16/2004 End Date: 03/18/2004 Lab ID: AEESD-AMEC Bioassay SD
Total Number Cal
Pos| ID | Rep Group Counted | Germ L1 L2 L3 L4 L5 L6 L7 18 L9 | L10 | Facter Notes
1511 1 1 |L-Lab Control
167] 2 2 |L-Lab Control
156 | 3 3 |L-Lab Control
149 | 4 4 |L-Lab Control
172 &6 5 |[L-Lab Control
159| 6 1 {18
164| 7 2 |18
1711 8 3 |18
152] 9 4 |18
1431 10| 5 [18
163 | 11 1 132
161 12 | 2 |32
157 13 | 3 |32
1471 14 | 4 [32
141 15 [ 5 |32
174 16 [ 1 |56
142 17 | 2 |56
166 18 | 3 |56
148 19 | 4 [56
1531 20| 5 |56
1681 21 | 1 100
145( 22 | 2 |100
1551 23| 3 |100
146| 24 | 4 100
1701 25 | 5 {100
154 26 | 1 {180
144 | 27 | 2 |180
162 28 | 3 (180
165] 29 | 4 |180
150] 30 | 5 |180
160 | 31 1 1320
158 32 | 2 |320
175| 33 ] 3 |320
169| 34 | 4 |320
173} 35 | 5 |320
Comments: @C ML
Page 1 ToxCalc 5.0 Reviewed by: _ﬂi_‘# Bhﬁ



~ Dilution Water Source {Client 1 ):

" Dilution Water Source (Reference Toxicant):

Kelp Spore Germination Bioassay Worksheet

Client. Vlernal- CuCig StarVEnd Dates: - 1ln - &4 ! 3+ 3"6‘[

Test No.: CU e A mpr"" StarV/End Times: i(e20 ! {245
Test Species. Macrocyslis pyrilera

Date Collected: 2 4lp oY

Kelp Collector: Al ,‘:]'\2

Collection Location: ley Vellp (ove _

Conditions (weather, etc.): %‘E,‘ju‘ vuode o Xo Siwae  \O-ISEF ds H!H;}

Dilution Water Source (Client I: ): ‘:-:I? e \_o ; o 90 e

Diiution Water Source (Client |1i: )k

- Time of Initial Rinsing and Dessication ; ] {keep kelp from each collecling bag separated)
Time of Rinsing and Transfer to Release Beakers: y {keep kelp from each collecting bag separated)

_ Conditions of Zoospore Density and Motility (beaker 1}:
Time of Blade Removal From Release Beaker 1/Beaker 2 (if needed):

Density Counts (target = 20): Al (06 "la\ L\L 5-2" Wean: 6 O 8

" Mean B -10000= 50%,000 spores per ml (Density of Spore Release)

TR

Cziculate the volume of spore stock to add to each test container:

(225,000 spores/container)/(density of spore release) = !']-“\‘;“ ml stock/container

in czses of a spore release = 800,000 spores/ml, the volume is 0.25 ml

-

" | density > 900,000 spores/ml, calculate a dilution factor, X, and crez'e a new spore stock of 900,000 cells/m! and 2dd 0.25'm!:

Density of spore release * 025ml = spores = (x)
1 container 225,000 spores

" Example: 980,000 " 0.25/225,000 = 1.C8 (100 m! stock + 8 ml sw)

In czses of a spore relezse from 450,000 o £68,000 spores/ml, the volume zdded should not exceed 0.5 mil. (This volume exceeds the EPA
znd MBP required volume of no greater than 1% of the total test solution volume. However, it may sometimes be necessary to exceed the

. required limit of 0.3 ml in order to achieve the desired spore density).

If the density of spore relezse is < 450,000 spores/mi, check the density of the spores in the second release beaker.

-
Time of inoculztion: ‘ i 52 O Amount inoculaled: O , om L'

Commenis: 24y &C check - Qh/l C{F'\’WJE'CCHCY\ -
AMEC Ezriih & Enviionmental
Biczesey Leborziory

5550 Morehouse Drive, Siie 8
¢S Creck: \ D* Finel Review: JL0 STis (o< Szn Diegod, CA £2121




AMEC Earth and Environmental

Bioassay Laboratory

5550 Morehouse Dr, Suite B

San Diego, CA 92121

Client:
Sample ID:
Test No:

Analyst:

Comments:

QC Check: !’(\‘\ L\\P)\O\'"

\nternal

Qo

Cy—‘()f)\l(__g Vut.pi""

YW

Test Species:
Start/End Dates:

Start/End Times:

Test Type!

Raw Datasheet

Water Quality Measurements
Marine Chronic Bioassay

Macrocystis pyrifera

=2 .ilg-0d ! B % -y

720 1«

(3 U

Kelp Spore Germination and Growth

795
\ 3 797 1337
52 249 | 34|
5o 749 | Q&
100 a1 | g | 346 |72 |78 [340
Yo | At |ges | 233 |72 797 |33F
26 | a1 | s |33 | 7.2|7297 332

Final Review: 'ﬁ( S slzs /OL(




Copper ({ll} Chloride Reference Toxicant Control Chart -
Macrocystis Proportion Germinated

CV% =492
352 1
a 4
§ 252 ] / A +1 8D
N ERVA
& 1
2 152 3 Mean
w402 ]
-1 8D
52 V
24 " " " T T T r T T T r T T r T T r r -2 58D
£ g 88§88 8888338888883 3 33
8 2 8 8 85 § § R ¢ 325 3828 c-c8g¢e
882338 c-c 588885383 g¢c -5 833
Test Dates
Dates Values Mean -1 8D -2 8D +1 8D +2 8D
08/06/02 75.4805 156.8042 79.6740 2.5439 233.8343 311.0644
09/10/02 123.3843 156.8042 79.6740 2.5439 233.9343 311.0644
09/23/02 141.3703 156.8042 79.6740 2.5439 233.9343 311.0644
10/08/02 198.6329 156.8042 79.6740 2.5439 233.9343 311.0644
11/05/02 101.1197 156.8042 79.6740 2.5439 233.9343 311.0644
01/07/03 106.2387 156.8042 79.6740 2.5439 233.9343 311.0644
02/25/03 117.3051 156.8042 79.6740 2.5439 233.9343 311.0644
03/26/03 114.8662 156.8042 79.6740 2.5439 233.9343 311.0644
05/20/03 141.9516 156.8042 79.6740 2.5439 233.9343 311.0644
07/15/03 323.8930 156.8042 79.6740 2.5439 233.9343 311.0644
08/06/03 305.9332 156.8042 79.6740 2.5439 233.9343 311.0644
09/03/03 252.7375 156.8042 79.6740 2.5439 233.9343 311.0644
09/09/03 163.1480 156.8042 79.6740 2.5439 233.8343 311.0644
10/07/03 190.3937 156.8042 79.6740 2.5439 233.9343 311.0644
11/04/03 269.9014 156.8042 79.6740 2.5439 233.9343 311.0644
12/09/03 125.8502 156.8042 79.6740 2.5439 233.9343 311.0644
01/06/04 53.0995 156.8042 79.6740 2.5439 233.9343 311.0644
02/11/04 145,1928 156.8042 79.6740 2.5439 233.9343 311.0644
03/09/04 73.3866 156.8042 79.6740 2.5439 233.9343 311.0644
03/16/04 112.1983 156.8042 79.6740 2.5439 233.9343 311.0644




Copper (I} Chloride Reference Toxicant Control Chart -
Macrocystis Growth Length

CV% =50.1
700
600 A
& 500 ] +28D
S ] \
: 400 5 +1 8D
: :/ W
= 300 ]
o ] Mean
S a0’ \% WA,
100 V \V4 -13D
0 " - " " " " " " " " " " " " " ' " " 258D
8 53 5 8 8 8 ggggggeggggs s e s
S8 E8cS2RcoREsPg5s28c8 8
8 @ ~ = ¢ B 6 @ g 8 = K &6 0 <« 6 = & & o6
Ll [=] — (=] =] [=] Q o o] — o [ ] (=) -— — — (=] (=] [} o
Test Dates
Dates Values Mean -4 SD -2 SD +1 SD +2 5D
10/03/00 141.5058 249.9288 124 6556 0.0000 375.2020 500.4752
09/05/01 663.2167 249.9288 124.6556 0.0000 375.2020 500.4752
11/06/01 281.3892 249 9288 124.6556 0.0000 375.2020 500.4752
01/15/02 319.8081 240.9288 124.6556 0.0000 375.2020 500.4752
04/02/02 247.5000 249.9288 124.6556 0.0000 375.2020 500.4752
05/08/02 174.5046 249.9288 124.6556 0.0000 375.2020 500.4752
06/25/02 308.1103 249.9288 124.6556 0.0000 375.2020 500.4752
09/10/02 198.1026 2499288 124.6556 0.0000 375.2020 500.4752
09/23/02 341.7486 249 9288 124.6556 0.0000 375.2020 500.4752
10/08/02 258.3333 249,9288 124.6556 0.0000 375.2020 500.4752
01/07/03 288.9512 249.9288 124.6556 0.0000 375.2020 500.4752
07/15/03 275.5769 249.9288 124.6556 0.0000 375.2020 500.4752
09/09/03 320.0000 249.9288 124.6556 0.0000 375.2020 500.4752
10/07/03 172.6531 249.9288 124.6556 0.0000 375.2020 500.4752
11/04/03 227.8047 249.0288 124.6556 0.0000 375.2020 500.4752
12/09/03 223.1507 2499288 124.6556 0.0000 375.2020 500.4752
01/06/04 50.7317 240.9288 124.6556 0.0000 375.2020 500.4752
02/11/04 246.0484 2499288 124.6556 0.0000 375.2020 500.4752
03/09/04 72,2609 249,9288 124.6556 0.0000 375.2020 500.4752
03/16/04 187.0000 249.9288 124.6556 0.0000 375.2020 500.4752




APPENDIX D
TOXICITY STATISTICAL ANALYSIS SUMMARIES & RAwW DATA



WHOLE SEDIMENT TESTING



Appendix Table D-1. Non-parametric ANOVA Summary Resuits
City of Buenaventura - Santa Clara River Estuary Wet Weather Sampling Event

Test Initiation Date: 24 March 2004
Test Species: Eohaustorius estuarius

Parameter Value
Table Analyzed
Amphipod Survival
Kruskal-Wallis test

P value 0.0011

Exact or approximate P value? Gaussian Approximation
P value summary >

Do the medians vary signif. (P < 0.05) Yes

Number of groups 11

Kruskal-Wallis stafistic 29.44

Test Initiation Date: 23 March 2004
Test Species: Mytilus galloprovincialis

Parameter Value
Table Analyzed

Bivalve Effective Survival
Kruskal-Wallis test

P value 0.0638

Exact or approximate P value? Gaussian Approximation
P value summary ns

Do the medians vary signif. (P < 0.05) No

Number of groups 11

Kruskal-Wallis stafistic 17.51




Appendix Table D-1 (Cont.). ANOVA Summary Results
City of Buenaventura - Santa Clara River Estuary Wet Weather Sampling Event

Test Initiation Date: 08 April 2004
Test Species: Mytilus galloprovincialis - SITE B-1 RETEST

Parameter Value

Table Analyzed
Bivalve Effective Survival
One-way analysis of variance

P value 0.0068
P value summary **

Are means signif. different? (P < 0.05) Yes

Number of groups 3
F 7.77
R squared 0.5643

Bartlett's test for equal variances

Bartlett's statistic (corrected) 1.8
P value 0.4065
P value summary ns

Do the variances differ signif. (P < 0.05) |No

ANOVA Table SS df MS
Treatment (between columns}) 0.2018 2 0.1009
Residual (within columns}) 0.1558 12 0.01298

Total 0.3576 14




Appendix Table D-2. Summary of Whole Sediment t-test p values
City of Buenaventura - Santa Clara River Estuary Wet Weather Sampling Event

Test Initiation Dates: 23-24 March 2004

A-1 0.0045° 0.0497 0.1360 0.3420
A-2 0.1875° 0.1296 0.0596 0.0110
A-3 0.2238 0.3425° 0.0750 0.1469
B-1 0.0864° 0.0239 0.3815 0.0520
B-2 0.2860° 0.0505 0.1851 0.0627
B-3 0.0044° 0.1470° 0.0288° 0.0215
B-4 0.2577 0.2695 0.1844 0.1790
C-1 0.1683° 0.0608 0.1039 0.0289
C-2 0.0091° 0.4615 0.1110 0.1890
C-3 0.0022° 0.2653 0.2748 0.2136

Bold indicates a statistically significant decrease compared to the sediment control {one-tailed t-test, p < 0.05)
2 _indicates Welch's correction applied due to unequal variances



Appendix Table D-2 (Cont.). Summary of Whole Sediment t-test p values
City of Buenaventura - Santa Clara River Estuary Wet Weather Sampling Event

Test Initiation Dates: 23-24 March 2004

B-1 0.0128 0.0596 0.0048

Bold indicates a statistically significant decrease compared to the sediment control (one-tailed t-test, p < 0.05)



E. ESTUARIUS



Appendix Table D-3. Summary of Pearson Correlations between Grain Size, TOC and Amphipod Survival
City of Buenaventura - Santa Clara River Estuary Wet Weather Sampling Event

Test initiation Date: 24 March 2004
Test Species: Eohaustorius estuarius

p- value - 0512
N 10
Significance? NO

_ p-value

~ Significance?

~ p-value _ 00176
r 0.526
Significance? YES

p- value 0.944
N 10
r? 0.001

Significance? . NO




Appendix Table D-4. Summary of Pearson Correlations between Trace Metal Concentrations and Amphipod Survival
City of Buenaventura - Santa Clara River Estuary Wet Weather Sampling Event

Test Initiation Date: 24 March 2004
Test Species: Eohaustorius estuarius

p- value
N
P2

' Signiﬁcanéé?'

0.379
10

- 0.008

NO

p- value

N

r2

Sighiﬁcéhce?-

0.089
10

0.319
NO

p- value

N

r2

Significance?

0.226
10
0177
NO




10-Day Sediment Survival Data
AMEC Bioassay Laboratory
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10-Day Sediment Survival Data
AMEC Bioassay Laboratory

EI/ Ginal bt

Y

q4[3/0y

{ara. 2 Bae T%WV}/

Random Number QA Tech
Number Time Alive Check Initials

78 [{eXyi) 19 e

ha) {9 )

i 17

$5 K27

Yo iq ¢

“{ 3@

2 1”7

43 17

Ny 20

oy ¥

Hi 149

Y43 je

oy w®

g o

O 160 _

f 1§

Jz 6@

&7 79

gy Zo )

g 2o

Jb 19

&7 Z0 \

Ty 20 \

J 14 |

60 6@ <\

L

AMEC Bioassay Laboratory - 3530 Morchouse Dr.. Suite B. San Dicgo. CA 92121,

QA Check:

Final Review:

Lz Yoy

Bco S!wlc&r




Ten-Day Amphipod Bioassay - Ogden Bioassay Laboratory
Day Ten Emergence Data

Client: C'l.l*y 49 Rmmwﬂ""v‘m-_
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QA Review/Date: L2 S Hef
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City of Buenaventura

Whole Sediment Amphipod Test
Eohaustorius estuarius

Site Rep Rand#
CONTROL A 19
Water only B 54

C 49

D 3

E 7

Surr -
CONTROL A 57
Sed. B 30
C 12
D 26
E 25

Surr -

A A 38
B 59

C 22

D 20

E 42

surr -

A-2 A 44

B 46
C 16
D 15
E 45
Surr -
A-3 A 18
B 1
C 29
D 36
E 39
Surr -

Site Rep Rand #
B-2 A 21
B 51
C 3
D 33
E 48
Surr -
B-3 A 31
B 11
C 14
D 40
E 41
Surr -
B4 A 43
B 37
C 85
D 35
E 4
Surr --
c1 A 7
B 3z
C 6
D 9
E 4
Surr -
C-2 A 28
B 27
c 13
D 52
E 2




M. GALLOPROVINCIALIS



Appendix Table D-5. Summary of Pearson Correlations between Grain Size, TOC and Bivalve Results
City of Buenaventura - Santa Clara River Estuary Wet Weather Sampling Event
Test Initiation Date: 23 March 2004
Test Species: Mytilus galloprovincialis

p- value

Significance?

0.7549
10
0.013
NO

0.3927
10

0,093
NO

0.9953
10
<0.001
NO

p- value

Significance?

- 0.988

0

<0.001
NO

0.846

10

0.005
NO

p- value
N
r2

Significance?

0.936
10
1 0.001
NO

10554
1o
0.046

NO

0.813
10

0.007
NO

p- vaiue

N

r2

Significance?

0.844
10
0.005
NO

0.285
10
0.141
NO

0.561
10
0.044
NO




Appendix Table D-6. Summary of Pearson Correlations between Trace Metals and Bivalve Results

City of Buenaventura - Santa Clara River Estuary Wet Weather Sampling Event

Test Initiation Date: 23 March 2004
Test Species: Mytilus galloprovincialis

p- value
N

rZ

Signiﬁrcance?

0.500
10

0059

NO

0.445

10

0.075
NO

p- value
N

r2

Signiﬁcance?

0.716
10

0.017
NO

0.829
10

0.006

NO

0.794
10

0.009
NO

p- value

N

I_2

Significance?

0.487
10
0.062
NO

0.306
10
0.130
NO

0.399
10
0.090
NO




Bivalve Embryo Development Score Sheet
AMEC Bioassay Laboratory
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Bivalve Embryo Development Score Sheet
AMEC Bioassay Laboratory
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Site

Rep

City of Buenaventura

Whole Sediment Bivaive Test

Mytilus galloprovincialis

Rand#

CONTROL
Water Only

19
54
49
8
7

Site

Rep

Rand #

CONTROL
Sed. Cont.

57
30
12
26
25

B-2

21
51

KK]
48

38
59
22
20
42

3
11
14
40
41

44
46
16
15
45

B-4

43
37
55
35

18
1
29
36
39

17
32

34
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10
56
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5
60

28
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Bivalve Development Bicassay Worksheet

Client: ]? vomalgnturo. + S PAWVAIC Start Date/Time: 3 ﬁ& /0 ¥
Test No.: End Date/Time: R feoy
Test Species: /. gedlo provincindy Date Received: 3/ze Zoi
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Test Chamber Type and Sample Volume: JC Glass jard  fowd Shoe 0l 150
7 < f

Spawn Initiation Time: ” L-E')

Male Female
Number of Spawners: \\o o

Spawn Condition: ’\'j\ﬁ()}d

Fertilization Time: \Q }6’

Egg Stock Density Calcukqti%n:
-1

Eggs Counted (x): \6™® q4% . g @
166 a3 €™ o diltinr”
1> 122 [
LY nd
13 12
Mean {v2-4 1\0. (o Overall Mean: |(0{,.5

Mean: (Gl D X 42 = Y 4F D eggsiml

Stock Dilution Factor
Initial Stock - YUT730 eggsimt = 7.0Z%
Inoculum Stock - 77 0@0 eggs/mi

Percent Division Upon Inoculatio;\%b' I )

Time of Inoculation: ;L\ ﬂ)

Comments:

AMEC Bioassay Laboratory
5550 Merehouse Drive, Suite B
San Diego, CA 92121

Reviewed/ Date: Lic 4/ $7¢H (858) 458-3044




Bivalve Embryo Development Score Sheet
AMEC Bioassay Laboratory
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Bivalve Embryo Development Score Sheet
AMEC Bioassay Laboratory

T
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City of Buenaventura
Whole Sediment Bivalve Confirmation Retest
Mytilus galloprovincialis
Test Date: 5/7/04

Site Rep Rand#
CONTROL A 13
Water Only B 8
C 2
D 5
E 3
CONTROL A 6
Sed. Cont. B 1
C 15
D 7
E 12
B-1 A 14
B 10
C 4
D 9
E 11




Bivalve Development Bioassay Worksheet

é%’i
Client: SPAWART fE/ ﬁuamm.-;wa‘ Start Date/Time: 3/%/8Y 1 ‘\3'50
Test No.: 04D H— 19 End Date/Time: o oY
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Male Female
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Mean 52.% y%.4 Overall Mean: g}Lo

Mean: S 0.\oX 42 = 21 2S eggsiml

Stock Dilution Factor
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Initial Stock - 21725 eggs/ml
Inoculum Stock- o0 eggs/mi

208 1 ¥4
Percent Division Upon Inoculation: 85[ 203 _l.l K-
e 22
Time of Inoculation: | 200 z %o e =
= Ro20) sk WLAA = 208

) stocdkes 34T,
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w! Dl wmi_~ AMEC Bioassay Laboratory
alry Y (v L5000 es*ﬁﬁl it 5550 Morehouse Drive, Suite B

San Diego, CA 92121
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AMBIENT WATER TESTING



FRESHWATER



Appendix Table D-7. Summary of Ambient Water t-test p Values for Freshwater Species
City of Buenaventura - Santa Clara River Estuary Wet Weather Sampling Event
Test Initiation Date: 17 March 2004

A-2 0.2961 0.3280 0.3367 0.7019 0.0119
B-1 0.1141 0.0847° 01717 0.1301 0.0120
B-3 b P b 1.0000 <0.0001
C-3 0.3652 0.0148 0.2780 0.2229 0.0048°

Bold indicates a statistically significant decrease compared to the salt control (p = 0.05)
? _ indicates Welch's correction applied due to unequal variances
B _ No comparisons made due to greater toxicity on the salt controls.



FP. PROMELAS



Larval Fish Growth and Survival Test-7 Day Survival

Start Date:  03/17/2004 Test ID: 0403-110 Sample ID: City of Buenaventura
End Date: 03/24/2004 Lab iD: AEESD-AMEC Bioassay SD Sample Type: Ambient water
Sample Date: 03/16/2004 Protocol: EPAF 94-EPA Freshwater C Test Species: PP-Pimephales promelas
Comments: A-2
Conc-% 1 2 3 4

Lab Control 0.9000 0.2000 0.2000 0.2000
Salt Control  0.6000 0.8000 0.5000 0.2000
100 04000 1.0000 1.0000 0.8000

Transform: Arcsin Square Root 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% t-Stat Critical MSD

Salt Control 0.7250 1.0000 1.0424 0.7854 1.2490 23.229

N

Lab Control 0.8000 1.2414 1.2480 1.2480 1.2490 0.000 4
4

100 0.8250 1.1379 1.1894 0.6847 1.4120 29.017 4

-0.698  1.943 0.4006

{All data compared against salt control}

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.82531 - 0.749 -0.9916 -0.2668
F-Test indicates equal variances (p = 0.58) 20318 47.4683

The contrel means are not significantly different (p = 0.14) 1.70691 2.44691

Hypothesis Test (1-tail, 0.05) MSDu MSDp MSB MSE F-Prob df
Homoscedastic t Test indicates no significant differences 0.39611 0.5311 0.04325 0.08888 0.51154 1,6

Dose-Response Plot

1
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0.8
073
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013
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= = 8
£ E -
Q Q
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g %
— W
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Larval Fish Growth and Survival Test-7 Day Growth

Start Date: 03/17/2004 Test ID: 0403-110 Sample ID: City of Buenaventura
End Date: 03/24/2004 Lab ID: AEESD-AMEC Bicassay SD Sample Type: Ambient water
Sample Date: 03/16/2004 Protocol: EPAF 94-EPA Freshwater C Test Species: FPP-Fimephales promelas
Comments: A-2
Conc-% 1 2 3 4
Lab Contrel 0.3380 0.3240 0.3120 0.3110
Salt Control 0.1500 0.2660 0.1140 0.2720
100 0.0760 0.3140 0.3750 0.3750
Transform: Untransformed 1-Tailed :
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD
Lab Control 0.3213 1.6022 0.3213 0.3110 0.3380 3.932 4
Salt Control 0.2005 1.0000 0.2005 0.1140 0.2720 40.144 4
100 0.2850 1.4214 0.2850 0.0760 0.3750 49.919 4 -1.034  1.943 0.1588
(All data compared against salt control)

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.84407 0.748 -1.2088 0.71378
F-Test indicates equal variances {p = 0.37) 3.12436 47.4683
The control means are significantly different (p = 0.03) 2.896416 2.44691
Hypothesis Test {1-tail, 0.05) MSDu MSDp MSB MSE F-Prob df
Homoscedastic t Test indicates no significant differences 0.15882 0.7921 0.01428 0.01336 0.34105 1,6

Page 1

04

Dose-Response Plot

0.35

0+

1-tail, 0.05 level
of significance

Lab Control

Salt Contrel 4

ToxCalc v5.0
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Reviewed by: M\ T



Larval Fish Growth and Survival Test-7 Day Survival

Start Date:  03/17/2004 Test ID: 0403-111 Sarmple ID: City of Buenaventura
End Date: 03/24/2004 Lab ID: AEESD-AMEC Bioassay SD Sample Type: Ambient water
Sample Date; 03/16/2004 Protocol: EPAF 94-EPA Freshwater C Test Species: PP-Pimephales promelas
Comments:  B-1

Conc-% 1 2 3 4

Lab Control 0.9000 0.8000 0.8000 0.8000
Salt Control  1.0000 1.0000 1.0000 0.8000
100 0.9000 0.9000 0.8000 0.9000

Transform: Arcsin Square Root Rank 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N Sum  Critical
Lab Control 0.2000 0.9474 1.2480 1.2480 1.2490  0.000 4
Salt Confrol 0.9500 1.0000 1.3358 1.1071 1.4120 11.411 4
100 08750 0.9211 1.2136 1.1071 1.2480 5.846 4 13.50 11.00
{All data compared against salt control)
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution {p <= 0.01) 0.73338 0.749 -1.6707 2.03146
F-Test indicates equal variances (p = 0.24) 4. 6161 47.4683
The control means are not significantly different (p = 0.30) 1.13825 2.44691
Hypothesis Test {1-tail, 0.05)
Wilcoxon Two-Sample Test indicates no significant differences
Dose-Response Plot
1
09
0.8 T
_07
s
= 086
2
@ 05
5
S04
™03
0,2
0.1
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I g a8
E 5 -
o 5]
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Larval Fish Growth and Survival Test-7 Day Growth

Start Date:  03/17/2004 Test ID:  0403-111 Sample ID: City of Buenaventura
End Date: 03/24/2004 Lab ID: AEESD-AMEC Bioassay SD Sample Type: Ambient water
Sample Date: 03/16/2004 Protocol: EPAF 84-EPA Freshwater C Test Species: PP-Pimephales promelas
Comments:  B-1
Conc-% 1 2 3 4

Lab Control 0.3380 0.3240 0.3120 0.3110
Salt Control 0.3200 0.2860 0.2880 0.1830
100 0.3480 0.3430 0.3470 0.3350

Transform: Untransformed
Conc-% Mean N-Mean Mean Min Max CV%

1-Tailed

t-Stat Critical MSD

Salt Control 02720 1.0000 0.2720 0.1930 0.3200 20.170

N
Tab Gontrol  0.3213 _ 1.1811 03213 0.3110 03380 3832 4
4

100 0.3433 12619 03433 0.3350 03480 1.721 4

(All data compared against salt control)

-2.582 2353 0.0649

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.83603 0.748 -1.516  4.03634
F-Test indicates unequal variances (p = 4.15E-03) 86.2053 47.4683
The control means are not significantly different {p = 0.13) 1.74859 2.44691
Hypothesis Test {1-tail, 0.05) MSDu MSDp MSB MSE F-Prob df
Heteroscedastic t Test indicates no significant differences 0.06493 0.23871 0.01015 0.00152 0.04163 1,6
Dose-Response Plot
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Larval Fish Growth and Survival Test-7 Day Survival

Start Date:  03/17/2004 Test ID: 0403-112 Sample ID: City of Buenaventura
End Date: 03/24/2004 Lab ID: AEESD-AMEC Bioassay SD Sample Type: Ambient water
Sample Date: 03/16/2004 Protocol: EPAF 24-EPA Freshwater C Test Species: PP-Pimephales promelas
Comments:  B-3
Conc-% 1 2 3 4
Lab Control 0.9000 0.9000 0.9000 0.9000
Salt Control  0.0000 0.0000 0.0000 0.0000
100 0.4000 0.3000 0.1000 0.0000
Transform: Arcsin Square Root 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD
Lab Control  0.9000 1.2490 1.2490 1.2490  0.000 4
Salt Control  0.0000 0.1588 0.1588 0.1588  0.000 4
100 0.2000 0.4362 0.1588 0.6847 54.954 4 -2.315  2.353 0.2821
(All data compared against salt control)
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normai distribution (p > 0.01) 0.8276 0.749 -0.2248 0.94081
Equality of variance cannot be confirmed
The control means are significantly different (p = 4.02E-58) 1.1E+10 2.44691
Hypothesis Test (1-tail, 0.05) Msbu MSDp MSB MSE F-Prob df

Heteroscedastic t Test indicates no significant differences

0.00988 0.39502 0.15395 0.02873 0.05988 1

6

Page 1
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Larval Fish Growth and Survival Test-7 Day Growth

Start Date:  03/17/2004 Test ID: 0403-112 Sample ID: City of Buenaventura
End Date: 03/24/2004 Lab ID: AEESD-AMEC Bicassay SD Sample Type: Ambient water
Sample Date: 03/16/2004 Protocol: EPAF 94-EPA Freshwater C Test Species: PP-Pimephales promelas
Comments: B-3
Conc-% 1 2 3 4

Lab Confrol 0.3380 0.3240 0.3120 0.3110
Salt Control 0.0000 0.0000 0.0000 0.0000
100 0.1200 0.0990 0.0350 0.0000

Transform: Untransformed Rank 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N Sum  Critical
Lab Control 0.3213 0.3213 0.3110 0.3380 3.932 4
Sait Control 0.0000 0.0000 0.0000 0.0000 0.000 4
100 0.0635 0.0635 0.0000 0.1200 87.867 4 2400 11.00
(All data compared against salt control)
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.92777 0.749 -0.2129 0.67786
Equality of variance cannot be confirmed
The control means are significantly different (p = 3.88E-09) 50.8604 2.44691

Hypothesis Test (1-tail, 0.05)

Wilcoxon Two-Sample Test indicates no significant differences
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Larval Fish Growth and Survival Test-7 Day Survival

Start Date: ~ 03/17/2004 TestID: 0403-113 Sample ID: City of Buenaventura
End Date: 03/24/2004 Lab ID: AEESD-AMEC Bioassay SD Sample Type: Ambient water
Sample Date: 03/16/2004 Protocol: EPAF 24-EPA Freshwater C Test Species: PP-Pimephales promelas
Comments: C-3
Conc-% 1 2 3 4

Lab Control 0.9000 0.9000 0.9000 0.9000
Salt Control  0.7000 0.8000 0.9000 1.0000
100 0.8000 0.9000 0.8000 0.9000

Transform: Arcsin Square Root 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD
Lab Control 0.9000 1.0588 1.2480 1.2490 1.2490 0.000 4
4
4

Salt Control  0.8500 1.0000 1.1898 0.9912 1.4120 15.281

100 0.8750 1.0204 1,2136 1.1071 1.2480 5.846 -0.243  1.943 0.1896

{All data compared against salt control)

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.9397 0.749 0.1547 0.48587
F-Test indicates equal variances {p = 0.16) 6.56777 47.4683

The control means are not significantly different {(p = 0.54}) 0.65122 2.44691

Hypothesis Test (1-tail, 0.05) MSDu MSDp MSB MSE F-Prob df
Homoscedastic t Test indicates no significant differences 0.1535 0.17812 0.00113 0.01205 0.81588 1,6

Dose-Response Plot
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Larval Fish Growth and Survival Test-7 Day Growth

Start Date:  03/17/2004 Test ID: 0403-113 Sample ID: City of Buenaventura
End Date: 03/24/2004 Lab ID: AEESD-AMEC Bicassay SD Sample Type: Ambient water
Sample Date: 03/16/2004 Protocol: EPAF 94-EPA Freshwater C Test Species: PP-Pimephales promelas
Comments:  C-3

Conc-% 1 2 3 4

Lab Control 0.3380 0.3240 0.3120 0.3110
Salt Control 0.133¢ 0.2140 0.1800 0.2710
100 0.2940 0.2810 0.3120 0.3580

Transform: Untransformed 1-Tailed

Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD

Lab Control 0.3213 1.5903 0.3213 0.3110 0.3380 3.932 4

Salt Control  0.2020 1.0000 0.2020 0.1330 0.2710 28.309 4

100 0.3138 1.5532 0.3138 0.2810 0.3580  9.856 4 -3.438 1.943 0.0632
(All data compared against salt control)

Auxiliary Testis Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.96873 0.749 0.16595 0.28679
F-Test indicates equal variances (p = 0.34) 3.41961 47.4683
The control means are significantly different (p = 6.56E-03) 4.07256 2.44691
Hypothesis Test (1-tail, 0.05) MSDu MSDp MSB MSE F-Prob df
Homoscedastic t Test indicates no significant differences 0.06316 0.31269 0.02498 0.00211 0.01384 1,6

Dose-Response Plot
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Ereshwater Chronic Bioassay

Test Species:

Larval Fish Survival & Weights
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Freshwater Chronic Bioassay Larval Fish Survival & Weights
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Ceriodaphnia Survival and Reproduction Test-7 Day Survival

Start Date:  03/17/2004 Test ID: 0403-114 Sample ID: City of Buenaventura
End Date: 0372412004 Lab ID: AEESD-AMEC Bioassay SD Sample Type; Ambient water
Sample Date: 03/16/2004 Protocol: EPAF 94-EPA Freshwater C Test Species: CD-Ceriodaphnia dubia
Comments: A2

Conc-% 1 2 3 4 5 6 7 8 9 10

Lab Control 1.0000 0.0000 1.0000 0.0000 4.0000 1.0000 1.0000 1.0000 1.0000 1.0000
Salt Control  0.0000 1.0000 0.0000 0.0000 1.0000 0.0000 0.0000 1.0000 0.0000 1.0000
100 4.0000 0.0000 1.0000 0.0000 1.0000 0.0000 1.0000 0.0000 0.0000 1.0000

Not _ Fisher's 1-Tailed
Conc-% Mean N-Mean Resp Resp Total N Exact P Critical
Lab Control 0.8000 2.0000 2 8 10 10 0.2921
Salt Control  0.4000 1.0000 6 4 10 10
100 0.5000 1.2500 5 5 10 10 0.5000 0.0500

(all data compared against salt control)

Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU

Fisher's Exact Test 100 >100 1

Dose-Response Plot
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Ceriodaphnia Survival and Reproduction Test-Reproduction

Start Date;  03/17/2004 Test |D: 0403-114 Sample ID: City of Buenaventura
End Date: 03/24/2004 Lab ID: AEESD-AMEC Bioassay SD Sample Type: Ambient water
Sample Date: 03/16/2004 Protocol: EPAF 94-EPA Freshwater C Test Species: CD-Ceriodaphnia dubia
Comments: A-2

Conc-% 1 2 3 4 5 6 7 8 9 10

Lab Control 11.000 0.000 26.000 10.000 16.000 24.000 22.000 26.000 18.000 19.000
Sajt Control  0.000 3.000 0000 0000 5000 0.000 0000 0.000 0000 9000
100 0000 0000 0000 0000 9.000 0.000 6000 0000 0000 8000

Transform: Untransformed Rank 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N Sum  Crifical

Lab Control 17.300 10.1765 17.3000 0.0000 26.0000 47.803 10
Salt Control  1.700 1.0000 1.7000 0.0000 9.0000 181.941 10
100 2300 1.3528 2.3000 0.0000 9.0000 164.031 10 107.00  82.00

(All data compared against salt control)

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.69746 0.858 1.30422 0.14037
F-Test indicates equal variances (p = 0.56) 1.4878 6.54109

The control means are significantly different (p = 2.71E-05) 5.57696 2.10092

Hypothesis Test (1-tail, 0.05)

Wilcoxon Two-Sample Test indicates no significant differences

Dose-Response Plot
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Ceriodaphnia Survival and Reproduction Test-7 Day Survival

Start Date:  03/17/2004 Test ID: 0403-115 Sample |0: City of Buenaventura
End Date: 03/24/2004 Lab ID: AEESD-AMEC Bioassay SD Sample Type: Ambient water
Sample Date: 03/16/2004 Protocol: EPAF 94-EPA Freshwater C Test Species: CD-Ceriodaphnia dubia
Comments: B-1
Conc-% 1 2 3 4 5 6 7 8 9 10
Lab Contro! 1.0000 0.0000 1.0000C 0.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
Salt Control 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000C 1.0000 0.0000
100 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
Not Fisher's 1-Tailed
Conc-% Mean N-Mean Resp Resp Total N Exact P Critical
Lab Control 0.8000 0.8889 2 8 10 10 0.5602
Sait Control 0.9000 1.0000 1 9 10 10
100 1.0000 1.1111 0 10 10 10 0.5000 0.0500
(All data compared against salt control)
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU
Fisher's Exact Test 100 >100 1

Dose-Response Plot
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Ceriodaphnia Survival and Reproduction Test-Reproduction

Start Date: ~ 03/17/2004 Test ID; 0403-115 Sample |D: City of Buenaventura
End Date: 03/24/2004 Lab ID: AEESD-AMEC Bioassay SD Sample Type: Ambient water
Sample Date: 03/16/2004 Protocol: EPAF 94-EPA Freshwater C Test Species. CD-Ceriodaphnia dubia
Comments: B-1
Conc-% 1 2 3 4 5 6 7 8 9 10
Lab Contro! 11.000 0000 26.000 10.000 16.000 24.000 22000 26.000 189.000 19.000
Salt Control  25.000 27.000 4.000 13.000 24.000 29.000 22000 20.000 23.000 6.000
100 18.000 23.000 24.000 24.000 51.000 29.000 25000 31.000 13.000 22,000
Transform: Untransformed 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD
Lab Control 17.300 0.8864 17.300 0.000 26.000 47.903 10
Salt Control  19.300 1.0000 19.300 4.000 29.000 45.041 10
100 26.000 1.3472 26.000 13.000 51.000 38.013 10 -1.586 1.734 7.325
(All data compared against salt control)
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.94466 0.868 0.63993 1.78022
F-Test indicates equal variances (p = 0.85) 1.36156 6.54109
The control means are not significantly different (p = 0.60) 0.5266 2.10092

Hypothesis Test (1-tail, 0.05)

MSDu MSDp MSB MSE F-Prob df

Homoscedastic t Test indicates no significant differences

7.32538 0.37955 224.45 89.2278 0.13014 1,18
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Ceriodaphnia Survival and Reproduction Test-7 Day Survival

Start Date: ~ 03/17/2004 Test ID: 0403-116 Sample ID: City of Buenaventura
End Date: 0372472004 Lab iD: AEESD-AMEC Bioassay SD Sample Type: Ambient water
Sample Date: 03/16/2004 Protocol: EPAF 94-EPA Freshwater C Test Species: CD-Ceriodaphnia dubia
Comments: B3

Conc-% 1 2 3 4 5 6 7 8 9 10

Lab Control 1.0000 0.0000 1.0000 0.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
Salt Control  0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
100 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

Transform: Arcsin Square Root Rank 1-Tailed

Conc-% Mean N-Mean Mean Min Max CV% N Sum Critical
Lab Confrol 0.8000 0.9425 0.5236 1.0472 23.424 10
Salt Control 0.0000 0.5236 0.5236 0.5236 0.000 10

100 0.0000 0.5236 0.5236 0.5236 0.000 10 105.00 82.00

(All data compared against salt control)

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 1 0.868

Equality of variance cannot be confirmed

The control means are significantly different (p = 1.13E-03} 6 2.10092

Hypothesis Test (1-tail, 0.05)

Wilcoxen Two-Sample Test indicates no significant differences

Dose-Response Plot
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Ceriodaphnia Survival and Reproduction Test-Reproduction

Start Date: ~ 03/17/2004 Test 1D: 0403-116 Sample ID: City of Buenaventura
End Date: 03/24/2004 LabID: AEESD-AMEC Bioassay SD Sample Type: Ambient water
Sample Date: 03/16/2004 Protocol: EPAF 94-EPA Freshwater C Test Species: CD-Ceriodaphnia dubia
Comments: B-3

Conc-% 1 2 3 4 5 6 7 8 9 10

Lab Control 11.000  0.000 26.000 10.000 16.000 24.000 22.000 26.000 19.000 19.000
Salt Control 0.000 0000 0000 0.000 0.000 0000 0.000 0.000 0.000 0.000
100 0.000 0.000 0000 0.000 0000 0000 0.000 0000 0.000 0.000

Transform: Untransformed Rank 1-Tailed

Conc-% Mean N-Mean Mean Min Max CV% N Sum  Critical
Lab Confrol 17.300 17.3000 0.0000 26.0000 47.803 10
Sait Control 0.000 0.0000 0.0000 0.0000 0.000 10

100 0.000 0.0000 0.0000 0.0000 0.000 10 105.00 82.00

(All data compared to salt control}

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 1 0.8568

Equality of variance cannot be confirmed

The contral means are significantly different (p = 3.37E-08) 6.60143 2.10092

Hypothesis Test (1-tail, 0.05)

Wilcoxon Two-Sample Test indicates no significant differences

Dose-Response Plot
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Ceriodaphnia Survival and Reproduction Test-7 Day Survival

Start Date:  03/17/2004 Test ID:  0403-117 Sample 1D: City of Buenaventura
End Date: 03/24/2004 Lab ID: AEESD-AMEC Bicassay SD Sample Type: Ambient water
Sample Date: 03/16/2004 Protocol; EPAF 94-EPA Freshwater C Test Species: CD-Ceriodaphnia dubia
Comments: C-3

Conc-% 1 2 3 4 5 6 7 8 9 10

Lab Control 1.0000 0.0000 4.0000 0.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
Salt Control  0.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.0000 1.0000 1.0000 1.0000
100 0.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000

Not Fisher's 1-Tailed
Conc-% Mean N-Mean Resp Resp  Total N Exact P Critical
Lab Control 0.8000 1.0000 2 8 10 10 0.6310
Salt Control  0.8000 1.0000 2 8 10 10
100 0.9000 1.1250 1 8 10 10 0.5000 0.0500

{All data compared against salt control}

Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU

Fisher's Exact Test 100 >100 1
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Ceriodaphnia Survival and Reproduction Test-Reproduction

Start Date: ~ 03/17/2004
End Date: 03/24/2004
Sample Date: 03/16/2004

Test1D: 0403-117

Lab ID: AEESD-AMEC Bicassay SD Sample Type:
Protocol: EPAF 94-EPA Freshwater C Test Species:

Sample 1D:

City of Buenaventura

Ambient water

CD-Ceriodaphnia dubia

Comments: C-3
Conc-% 1 2 3 4 5 6 7 8 9 10
Lab Control 11.000 0.000 26.000 10.000 16.000 24.000 22,000 26.000° 18.000 19.000
Salt Control  3.000 7.000 11.000 19.000 20.000 17.000 0.000 15.000 8.000 20.000
100 0.000 25.000 14.000 22.000 40.000 21.000 14.000 17.000 2.000 19.000
Transform: Untransformed 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD
Lab Control 17.300 1.4417 17.3000 0.0000 26.0000 47903 10
Salt Control 12.000 1.0000 12.0000 0.0000 20.0000 60.731 10
100 17.400 1.4500 17.4000 0.0000 40.0000 6&5.483 10 -1.263 1734 7.4167
(All data compared against sait control)
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.96065 0.868 0.14524 0.81408
F-Test indicates equal variances (p = 0.20) 2.44435 6.54109
The control means are not significantly different {p = 0.15} 1.5187 2.10092
Hypothesis Test (1-tail, 0.05) MSDu MSDp WMSB MSE F-Prob df
Homoscedastic t Test indicates no significant differences 7.41671 0.61806 145.8 91.4667 0.22285 1,18

Dose-Response Plot
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Freshwater Chronic Bioassay

Daphnid Survival and Reproduction Datasheet

Client/Sample ID: (¢ of Bueno venduae- /SCIZE Start Date: 7)\ \7(0'—[‘ End Date: 5(23-”04__
T v -— ' i '
Test No: oUe® - Wl s W N Start Time: \“{OV End Time: [ 510
Daily Reproduction/ Survival Daily Reproduction/ Survival c
Cone. |Rep K O O M e o D T - e oy A - Total) Qc Cone. | Repr- R - O O T o B P TN TR S - Total| Q
Tl g [© S 21014 11T & ] Tle/d | - [ — | = — 1 =1 - - |18
L o0 [T [ - [ = - - ~ - B/~ 2 o | — = = — = — | - A3
31 0 O [ [, [fJolO (lOow 2.0 3 |ed | — il e :
1010 (6 [# 13 (= [o/d] = Jo/f a o= —t=t—t=1=1&
g a | © |fo b % 3,8 91) ..; “Z‘ 5 g M%L = ~ - - - = = C:?
O o [#) W 1 e o/ - - - —_ - - -
71 0 |® 0 /Z,.g__ o '3 g 1% 710z — — 1 _ e — =
8]l o [© @) s 16 libk 1l 8 Josd | — = - — ~ | - -1 B
9l o |[O O \ %_ K | (o [l 9 [p/d | — = - - - - - | ©
0 0 [0 1O 1y 7. 1o % &= Wleyg [ = [ = | - S I e
AnalystiSD | | A [me | ¢ [<E [ AW | AR
Daily Reproductlon! Survival Dally Reproductlonl Survival
Conc. |Rep Tz 304 .5 .6 |7 | B Total | QcC Conc. Rep— T 5 T 4] 5186 ] 7 [ 8 Total | acC
1 [ O O (9 [@] QD D = _ 1 ) o O(J. — py — p— — &=
AV 2lo/d e -1~ T~ [ — 1= [ cT# CH 2 Te [olo s Tole 1w T2
31l e (@) [#] o |06 [© (o6 « o 7131 @ o) () 3 | O s (1]
ATy o |old | - | — - =~ [~ =Y Al o F9) O 3 q & ligt zz
5| o [} o) g o |0 i A 5| © o | F W | o i T 4o
76 |os/d T — - -~ - - - ~ 8 6] o [o) [<} ] g | & | o J— 21
7] & o [6) U 5 1o 11 ¢ o 7] o (o) [2] 0 Z | o | F 14
8 lo/d | — - | = - 1= - = & 8| o o) [a] 3 7 & 11 — (7| Fme
9 < [4 (2] 4] ofeC | ~ il i & 9 9] o] o ] 4] Z 1o 3 ra
0] ¢ o 8] =l 15 O v € | 6wmd 0] 0 [ o [ ‘{‘ 7] B |2 I )
Daily Reproductloni Survwal Daily Reproductmnf Sunnval
Cone. |Reb——T T T3 [ o] 5. [ 6. 7 [r8 | o] 9 Cone. |Rep— 15T 3] 4 [ 5 [ 6 [ 7. & | %
1] © 0 0] 0 T & |1V % 1
-\ [2To [0 [0 ¢ 710 [to (73 2
3| o o | © v 6 [ D [You 724 |l iaml 13
4| o [ O ) ¥ 1 x (2. ligv] zd 3
51 © [2) o lip | O = | a2vwy S| 5
[8] o o lQ [ 7 7 |18 |p o 29 B
71 o [ o Q ¥ 7 0| 14 o 15 7
8 9] O O q yr 1/ 10 ‘}.1/ 3\ g8
9| o o 0 { o 17 5 k) 9
0] o o 14 ) g 1ib O M 2 10

Time Fed (day): (0) M 4y s (zyﬂ?ﬁ’é @AMS @_tpoo (5 _HHo (6)(50° (1)

{8)

Comments:
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Freshwater Chronic Bioassay

Client/'Sample ID: (Y}

Test No:

4
Time Fed (day): @11 (1) NS @S0 3y 16550 (ay flpid

Comments:

QC Check:

AMEC Earth & Environmental Bioassay Laboratory. 5550 iMorehouse Dr., Ste. B, San Diego, CA 92121,
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Daphnid Survival and Reproduction Datasheet
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Start Time: J40u
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Freshwater Chronic Bioassay Brood Selection Datasheet

Client/Sample ID: Buenaventura Start Date: -\7- 04
Test Number: 34/ Start Time: | 400
Test Species: C. du\o PO
Test Rep # BBor:::Id# Cup#
1 1 ]
2 Iy A
3 Y H
4 I =
5 N Lo
6 M !
7 M ol
8 M \ ‘\
9 W | 15
10 \Y ]V Verified by: T
Comments:
QC Check: Lle (///3/&5/ Final Review: %S Sizs( oY

AMEC Earth & Environmental Bioassay Laboratory. 5550 Morehouse Dr,, Ste. B. San Diego, CA 92121.
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Phytoplankton Test-Growth-Celi Density

Start Date:  03/17/2004 Test ID: 0403-118a Sample ID:
End Date: 03/21/2004 Lab ID: AEESD-AMEC Bioassay SD Sample Type:
Sample Date: 3/16/2004 Protocol: EPAF 02-EPA FW Chronic Test Species:

Comments: Sampile A-2

City of Buenaventura
Ambient water
SC-8elenastrum capricornutum

Conc-% 1 2 3 4

Lab Control 1772000 2096000 2020000 1927000
Sait Control 1303000 1525000 1235000 1066000
100 953000 808000 960000 894000

Transform: Untransformed

1-Tailed

Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD

Lab Control 1853750 1.5237 1953750 1772000 2096000 7.140 4

Salt Control 1282250 1.0000 1282250 1066000 1525000 14.821 4

*“100 913750 0.7126 913750 808000 993000 8.934 4 3.563  1.943 200963
(Data compared against salt control)

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.9813 0.749 0.26865 1.04951
F-Test indicates equal variances (p = 0.20) 5.4197 47.4683
The control means are significantly different (p = 1.26E-03) 5.69683 2.44691

Hypothesis Test {1-tail, 0.05)

MSDu  MSDp MSB MSE F-Prob df

Homoscedastic t Test indicates significant differences

200963 0.15673 2.7E+11 2.1E+10 001188 1,6

Dose-Response Plot
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Test. PY-Phytoplankton Test
Species: SC-Selenastrum capricornutum
Sample ID; City of Buenaventura

Start Date: 03/17/2004

End Date: 03/21/2004

Test ID: 0403-118

Protocol: EPAF 02-EPA FW Chronic

Sample Type: Ambient water

Lab 1D: AEESD-AMEC Bioassay SD

Cell Density | Absorbance Chlorophyll a
Pos| ID | Rep Group 1076 cell/mL OD/ecm Biomass mg/L mg/m*3 Notes
4 1 1 |Lab Control 1.772
2 2 2 |Lab Control 2.096
1 3 3 |Lab Control 2.02
8 4 4 |Lab Control 1.927
Salt Control 1.303
Salt Conirol 1.525
Salt Control 1.235
Salt Control 1.066
6 5 1 |100 0.993
5 6 2 |100 0.808
7 7 3 |100 0.96
3 8 4 1100 0.894
Comments: Sample A-2
Page 1 ToxCalc 5.0 Reviewed by; _M\r



Phytoplankton Test-Growth-Cell Density

Start Date:  03/17/2004 Test ID: 0403-119a Sample D: City of Buenaventura
End Date: 03/21/2004 Lab ID: AEESD-AMEC Bioassay SD Sample Type: Ambient water
Sample Date: 03/16/2004 Protocol: EPAF 02-EPA FW Chronic  Test Species: SC-Selenastrum capricornutum
Comments: Sample B-1
Conc-% 1 2 3 4

Lab Contro! 1927000 2096000 1772000 2020000
Salt Control 1258000 1468000 1600000 1465000
100 1121000 1238000 1189000 1182000

Transform: Untransformed 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% t-Stat Critical MSD

Salt Control 1447750  1.0000 1447750 1258000 1600000 9.760

N

Lab Control 1953750 1.3495 1953750 1772000 2096000 7.140 4
4

*100 1182500 0.8168 1182500 1121000 1238000 4.057 4

3555  1.943 144978

(Data compared against salt control)

Auxiliary Tests Statistic Crifical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution {p > 0.01} 0.92235 0.749 -0.6847 2.09489
F-Test indicates equal variances {(p = 0.11) 8.67382 47.4683

The control means are significantly different {p = 2.23E-03} 5.09697 2.44691

Hypothesis Test (1-tail, 0.05) MSDu MSDp MSB MSE F-Prob df
Homoscedastic t Test indicates significant differences 144978 0.10014 1.4E+11 1.1E+10 0.012 1,86

Dose-Response Plot
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Test: PY-Phytoplankton Test
Species: SC-Selenastrum capricornutum
Sample ID: City of Buenaventura

Start Date: 03/17/2004

End Date; 03/21/2004

Test 1D: 0403-119
Protocol: EPAF 02-EPA FW Chronic

Sample Type: Ambient water

Lab ID: AEESD-AMEC Bioassay SD

Cell Density | Absorbance Chlorophyll a
Pos| ID | Rep Group 106 cell/mL CD/cm Biomass mgaiL mg/m*3 Notes
15| 1 1 |Lab Control 1.927
12| 2 2 |Lab Confrol 2.096
9 3 3 |Lab Control 1.772 .
131 4 4 |Lab Control 2.02
Salt Control 1.258
Salt Control 1.468
Salt Control 1.6
Salt Control 1.465
141 6 1 |100 1.121
16 | 6 2 [100 1.238
11 7 3 |100 1.189
0] 8 4 [100 1.182
Comments: Sample B-1
Page 1 ToxCalc 5.0 Reviewed by: ﬂﬁ’r



Phytoplankton Test-Growth-Cell Density

Start Date:  03/17/2004 Test ID: 0403-120a Sample ID: City of Buenaventura
End Date: 03/21/2004 Lab ID: AEESD-AMEC Bioassay SD Sample Type: Ambient water
Sample Date. 03/16/2004 Protocol: EPAF 02-EPA FW Chronic  Test Species: SC-Selenastrum capricornutum
Comments: Sample B-3
Conc-% 1 2 3 4
Lab Control 1369000 2110000 1986000 1961000
Salt Control 81000 110000 91000 65000

100 385000 335000 364000 376000

Transform: Untransformed 1-Tailed

Conc-% Mean N-Mean WMean Min Max CV% N t-Stat Critical MSD

Lab Control 1856500 21.4006 1856500 1369000 2110000 17.854 4

Salt Control 86750 1.0000 86750 65000 110000 21.717 4

100 385000 4.2075 365000 335000 385000 5.965 4 -19.328  1.843 27973
(Data compared against salt control)

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.9518 0.748 -0.4411 -0.8183
F-Test indicates equal variances (p = 0.82) 1.33552 47.4583
The control means are significantly different (p = 4.02E-05) 10.6611 2.44691
Hypothesis Test (1-tail, 0.05) MSDu MSDp MSB MSE F-Prob df
Homoscedastic t Test indicates no significant differences 27973 0.32246 1.5E+11 4.1E+08 1.2E-06 1,6

D
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Page 1
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Test: PY-Phytoplankton Test
Species: SC-Selenastrum capricornutum
Sample |D: City of Buenaventura

Start Date: 03/17/2004

End Date: 03/21/2004

Test I1D; 0403-120
Protocol: EPAF 02-EPA FW Chronic

Sample Type: Ambient water

Lab ID: AEESD-AMEC Bioassay SD

Cell Density | Absorbance Chlorophyll a
Pos| ID | Rep Group 1078 cel/mL OD/em Biomass mg/L mg/m*3 Notes
21 1 1 |Lab Control 1.369
19 | 2 2 |Lab Control 2.1
20 ] 3 3 |Lab Control 1.988
17 ] 4 4 1Lab Contro! 1.861
Salt Control 0.081
Salt Control 0.11
Salt Control 0.091
Salt Control 0.065
23§ 5 1 100 0.385
22| 8 2 |100 0.335
241 7 3 |100 0.364
18| 8 4 100 0.376
Comments: Sample B-3
Page 1 ToxCale 5.0 Reviewed by: [El-r



Phytoplankton Test-Growth-Cell Density

Start Date:  03/17/2004 Test ID:  0403-121a Sample ID: City of Buenaventura
End Date: 03/21/2004 Lab ID: AEESD-AMEC Bioassay SD Sample Type: Ambient water
Sample Date: 03/16/2004 Protocol: EPAF 02-EPA FW Chronic  Test Species: SC-Selenastrum capricornutum
Comments:. Sample C-3
Conc-% 1 2 3 4

Lab Control 1961000 1986000 1369000 2110000
Salt Control 941000 897000 1237000 1246000
100 347000 377000 393000 360000

Transform: Untransformed 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD
Lab Control 1856500 1.7186 1856500 1369000 2110000 17.854 4
Salt Control 1080250 1.0000 1080250 897000 1246000 17.320 4
{00 369250 0.3418 369250 347000 393000  5.427 4 7.557 2.353 221412

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.92729 0.74% -0.0455 -0.6374
F-Test indicates unequal varlances (p = 4.09E-03) 87.1673 47.4683
The control means are significantly different {p = 6.51E-03) 4.07883 2.44891
Hypothesis Test (1-tail, 0.05) MSDu MSDp MSB MSE F-Prob df
Heteroscedastic t Test indicates significant differences 221412 0.20406 1E+12 1.8E+10 2.8E-04 1,6

Dose-Response Plot
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Test: PY-Phytoplankton Test
Species: SC-Selenastrum capricornutum
Sample ID: City of Buenaventura

Start Date: 03/17/2004

End Date: 03/21/2004

Test ID: 0403-121

Protocol: EPAF 02-EPA FW Chronic

Sample Type: Ambient water

Lab |D: AEESD-AMEC Bioassay SD

Cell Density | Absorbance Chlorophyll a
Pos| ID | Rep Group 106 cell/mL OD/em Biomass mg/t. mg/m”3 Nofes
30| 1 1 |Lab Control 1.961
28| 2 2 |Lab Control 1.986
25| 3 3 |Lab Conirol 1.369
26| 4 4 |Lab Control 211
Salt Control 0.942
Salt Control 0.897
Salt Control 1.237
Salt Control 1.246
31 5 1 100 0.347
20 | 6 2 [100 0.377
27 | 7 3 |100 0.393
32| 8 4 100 0.36
Comments: Sample C-3
Page 1 ToxCale 5.0 Reviewed by:M ‘



Test: PY-Phytoplankton Test
Species. SC-Selenastrum capricornutum
Sample ID; BUENA-City of Buenaventura
Start Date: 03/17/2004

End Date: 03/21/2004

Test |D: 0403-118

Protocol: EPAF 91

Sample Type: OTH-Other sample type
Lab ID: AEESD-AMEC Bioassay SD

Cell Density | Absorbance Chlorophyll a

Pos| ID | Rep Group 106 cell/mlL OD/cm Biormass mg/L mg/m*3 Notes

1 3 3 |L-Lab Control

2 2 2 ]L-Lab Control

3 8 4 (100

4 1 1 |L-Lab Control

5 6 2 (100

6 5 1 1100

7 7 3 |100

8 4 4 [L-Lab Control
Comments: Sample A-2

Add, scloity cont.

Page 1 ToxCalc 5.0

Reviewed by&'-{/ﬂ//‘!f



hee
C: ’M,-.
o h-'-b

Test: PY-Phytoplankton Test
Species: SC-Selenastrum capricornutum
Sample |ID: BUENA-City of Buenaventura
Start Date: 03/17/2004

End Date: 03/21/2004

Test ID: 0403-119
Protocol: EPAF 91

Sample Type: OTH-Other sample type
Lab ID; AEESD-AMEC Bioassay SD

Cell Density | Absorbance Chlorophyll 2
Pos| ID | Rep Group 1076 cell/mL OD/em Biomass mg/L mg/m*3 Notes
45 | 1 1 |L-Lab Control
12 2 |L-Lab Controt
9 | 3 | 3™{bLab Control
13| 4 | 4 |L-LabTonéal |
141 5 1 |100
16 | 6 2 {100
11 7 3 [100
0] 8 4 [100
Comments: Sample B-1
,4p(f fa[r'nﬁ‘y (6#/‘.
Page 1 ToxCalc 5.0

Reviewed by:ﬂ&/‘-ﬂ/ﬂf



Test: PY-Phytoplankion Test
Species; SC-Selenastrum capricornutum
Sample ID: BUENA-City of Buenaventura
Start Date: 03/17/2004

End Date: 03/21/2004

Test ID: 0403-120

Protocol: EPAF 91

Sample Type: OTH-Other sample type
Lab 1D; AEESD-AMEC Bioassay SD

Cell Density | Absorbance Chlorophyll a
Pos| ID |Rep Group 10”6 cell/mL OD/cm Biomass mg/L mg/m”*3 Notes
211 1 1 [L-Lab Control
19 | 2 2 |L-Lab Confrol
20| 3 3 |L-Lab Control
171 4 4 |L-Lab Control
23| 5 1 1100
2| 6 2 |100
24 | 7 3 [100
18 | 8 4 1100
Comments; Sample B-3
Page 1 ToxCalc 5.0 Reviewed by:m LfMJ‘/
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Test: PY-Phytoplankton Test Test ID: 0403-121
Species: SC-Selenastrum capricornutum Protocel: EPAF 91
Sample ID: BUENA-City of Buenaventura Sample Type: OTH-Other sample type
Start Date: 03/17/2004 End Date: 03/21/2004 Lab ID: AEESD-AMEC Bioassay SD
Cell Density | Absorbance Chlorophyll a

Pos| ID | Rep Group 1076 cell/mL OD/em Biomass mg/L mg/m*3 Notes
301 1 |L-Lab Control

28 | 2 T~=.lL-Lab Control

25 | 3 | 3 |LT=eLControl

26| 4 4 |L-Lab Con

31| 5 1 ]100

29| 6 2 |100

27 | 7 3 (100

321 8 4 1100
Comments: Sample C-3

Add Salinty oo
Page 1 ToxCalc 5.0

Reviewed by; _M__W‘/éz/



Fluorometric & Microscopic Determination of Cell Density
Turner Fluorometer Model TD-700

Test Species: O -(}CI«PHWI’LMU}’Y\

ctient : {1 of Bruenaentura Test Date: %l|1[04'
sample ID: Sert# Olan Byvep ‘%WStarUEnd Times: !7{5/ [, 5O
TestNo:_ 0402 -I1g 2 LA Analyst: AH’

T O S IR Cell Density “ii. Cell Density ... _

'Randem Number - ST Dilution ti {Mlucrometric (microscoplc)-f':'f 1 Blawnks
LRI e ow | - (celisimi=10% " 1. (celisfmi 0% | Aﬂo\ AL s
Blank NA A- -1.29
((l:\laEIV:er.iﬁ:;fﬂuentBlanks) 040:),2-"1" %I+ ‘?3-,; %%2

1% — — ~ . .5
70 — — — (-3
21 23.93
1% — — —
14 BT
30 —— e —_—
2 SY7
>3- 3. bo
AL cadirit A [3.03
rZ Saini ¥ B (5.5
Al ik, < \9-D5
A2 alinnby D 100l
Cal Check 2 ot
(NEW, Solid, Effiuent Blanks) 0,0, 262, &
P SCLDJI'LH’V\ A 13.58
p-lsalimin’ b 40D

FH i € lo.00

P - callhnadn D 4. 65

B-2 cablna-hn A 0.8t

P23 <plimhg B (.10

-3 calinidg Q. 0.4/

2, -5 Al b 1) _0.65

(-3 selamiv A A up

(-5 Salindy B ©.q7

-2 Sabamby C 1257

-2 salinyhn D 2. b

Cat Check 3 !

{NEW, Solid, Effluent Blanks)

Comments:

QC Check: A42 ‘f//‘f/”/ Final Review: __MT

AMEC Earth & Environmental Biossssy Laboretory. 5550 Morehouse Dr., Ste. B, San Diego, CA 92121.



Fluorometric & Microscopic Determination of Cell Density
Turner Fluorometer Model TD-700

Test Species: % . ggﬁgmﬂ th I

Client:CH"’! ¥ Buenaventura. Test Date: %!L’Ilotlr
sample ID: Sandta Clara, BuveR Esﬁm7 Start/End Times: '735//16‘30
TestNo: _0403 - 118> 12 Analyst: At

R e i celiDensity Cell Density. .-,
' Random Number - “ Dilution -, |" " {fluorometric (microscopic) .
s DU e ] (eelisiml 0% feellsfm 410%)
Blank NA
Cal Check 1 ol o0
{NEW, Solid, Effluent Blanks) b.00 84 £37
| ’ RO O
z a2p. qL
3 .94
T [0 7%
7 8-0%
o 9,493
1 9. ko
% 4.2
ﬁ — er— —
(0 .5z
L .84
1= — — —
Cal Check 2 RS
[NEW, Sofid, Effluent Blanks) 0 00, :$3, - 3,%
3 - = —
14 IV ER
= —= ~— —
14 12,28
1 S
(X A\
19 21,0
20 |9. 3b
21 (3.9
7 3.35
23 3.85
>4 3.0t
Cal Check 3
{NEW, Solid, Effluent Blanks)

Comments:

QcC Check: _ A4 s Final Review: M

AMEC Earth & Environmental Bioassey Laboratory, 5550 Morehouse Dr., Ste. B. San Diego, CA 92121.




Freshwater Chronic Bioassay Algal Growth Inhibition Worksheet

Client : Oy o Pvenow-endural Test Species: S. (LDl LB NWVTH U
I {
Sample ID: Stpe Test Date: 9)]1’] (o4
Test No: OAOZ- 18 > 17| Analyst: %’
Source/Date Stock Culture Started: th-hovuse t/ 3!1 l!O 4
Stock Cell Density Measurements: 2( 523
E-is

S TLIR
27213
2102~
2045
) purt sele _-'ng\w\-e

(mean no. * 100,000)/(500,000) = x (dilution factor): T8 228 pant Now - 32.EmL
LY ¢

Mean:%' - 53

Prepare inoculum according to the dilution factor. This yields a solution with the desired cell density of
500,000 cells/ml.

Example: (35 * 100,000)/(500,000) =7 (e.g. 25 ml Sele stock + 150 ml NEW)

Inoculate 1 m!inte 3 initial count flasks containing 50 m of NEW, stir and count on the hemacytometer.
Flasks should contain a final density of 10,000 cells/ml = 10%,

Inoculum Cell Density Confirmation Counts: [0, 000

_IO;QQO Mean: 10 007
) 0, D0

Test Initiation Time: l [ §f2

Test Termination Time: | 20
Comments:
QC Check: e S Final Review: %es S fzslaq

AMEC Earth & Environmental Bioassay Laboratory. 5550 Morehouse Dr., Ste, B. San Diego, CA 92121.
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Appendix Table D-8. Summary of Ambient Water t-test p Values for Marine Species
City of Buenaventura - Santa Clara River Estuary Wet Weather Sampling Event

Test Initiation Dates: 17 & 19 March 2004

A-2 0.1699 0.1717° 0.0185 0.2494 0.0037° 0.1963 0.0079
B-1 0.0790° 0.1717° 0.0179 0.5000 0.1834° 0.1373 0.2312
B-3 0.0523 0.3110 0.0231 0.2494 0.7636° 0.1792° 0.0815
C-3 0.1087 0.0204 0.0001 0.0205% 0.0946 0.2836 0.6459

Bold indicates a statistically significant decrease compared to the salt or brine control (p = 0.05)
2 _indicates Welch's correction applied due to unequal variances
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Bivalve Development Bioassay Worksheet

Client: C{-f—y :DD ﬂuanau'gv\'hfal”@%e.rf Start Date/Time: Zﬁ?ﬁy /63'0
Test No.: oé[ozj -0 = {09 I‘Z'jalz ’ End Date/Time: '3/&//0‘/ /7OD

Test Species: /h,/{a/fd’prol/-}\c;'a/rir ’ 04039MerT”  Date Received: :T"/m, JSot/

Sample Type: 30m| JA{// [/fa,/..l‘ WG#L/ &moﬁ f'q)#fb

Test Chamber Type and Sample Volume: [0 | l/v/(/mt,

Spawn Initiation Time: l;_7), Z0

Male Female
Number of Spawners: lzf ﬁ

Spawn Condition: %Od
u N

Fertilization Time: . l LF %6

Egg Stock Density Calculation:

Eggs Counted (x): 27 24
76 2
27 21
3 (23
2% PAN

Mean 27.0 26,6 Overall Mean: 264

Mean: ZG'CS/ X 42 = HZé eggs/ml

IZG Stack Dilution Factor
Initial Stock - ' eggs/ml = .51
Inoculum Stock - Lf o0 eggs/mi

Percent Divisicn Upon Inoculation: C%O

Time of Inoculation: {630

Comments:

AMEC Bioassay Laboratory
5550 Morehause Drive, Suite B
San Diego, CA 92121

Reviewed/ Date: &ﬁ.ﬁ g 1104 (858) 458-9044




Bivalve Larval Survivai and Development Test-Proportion Normali

Start Date:  03/18/2004 Test ID: 0403-106 Sample 1D: City of Buenaventura
End Date: 03/21/2004 Lab ID: AMEC Bioassay SD Sample Type: Ambient water
Sample Date; 03/16/2004 Protocol: ASTM 87 Test Species: MG-Mytilis galloprovincialis
Comments:  Sample A-2
Conc-% 1 2 3 4 5

Lab Control 0.9200 0.8500 0.8900 0.9300 0.8700
Brine Control  0.8600 0.9100 0.8800 0.9700 0.9500
6.25 09200 0.9500 0.8800 0.9600 0.8700

125 0.8200 0.9900 0.9100 0.8700 0.8600

25 1.0000 0.9200 0.9300 0.9600 0.9000

50 0.9000 0.8400 0.9900 0.9800 0.9700

67 0.9800 0.9600 0.9700 0.9800 0.9100

Transform: Arcsin Square Root 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
Lab Control 0.9120 0.9764 1.2734 1.2019 1.3453 4,463 5
Brine Control 0.9340 1.0000 1.3249 1.1873 1.4289 7.432 5 0.9493 1.0000
6.25 0.9400 1.0064 13305 1.2327 1.3967 5.198 5 -0.101 2360 0.1316 09493 1.0000
5
5
5
5

125 0.9500 1.0171 1.3574 1.2661 1.4706 6.189 -0.683 2360 0.1316 0.9493 1.0000
25 09560 1.0236 1.3826 1.2490 1.5208  8.182 -1.035 2360 0.1316 09493 1.0000
50 0.9560 1.0236 1.3737 1.2480 1.4706 6.413 -0.876 2360 01316 0.9483 1.0000
67 0.9600 1.0278 1.3780 1.2661 1.4289  4.885 -0.953 2360 0.1316 0.9493 1.0000

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01} 0.94703 0.¢ -0.232 -1.0828
Bartlett's Test indicates equal variances (p = 0.92) 1.46559 15.0863
The control means are not significantly different {p = 0.34) 1.01206 2.30601
Hypothesis Test {1-tail, 0.05) NOEC LOEC ChvV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 67 >67 1.49254 0.0766 0.08142 0.00311 0.00777 0.84392 5, 24
Linear Interpolation (200 Resamples}

Point % SD 95% CL(Exp) Skew
ICO05 >67
IC10 >67
IC15 >67 1 1-tail, 0.05
1C20 >67 a.g B level
1C25 >67 08 of
:ggg ;g; g 07 significance

S os
Comparisons made against brine control. §o0s5

‘é-’_ 0.4

o 03

B2

01
03

6.25 4

12.5 4
25 4
50
67

Lab Control
Brine Control 4
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Test: BV-Bivalve Larval Survival and Development Test

Species: MG-Mytilis gailoprovincialis
Sample I BUENA-City of Buenaventura
Start Date: 03/19/2004

End Date: 03/21/2004

Test ID: 0403-106

Protacol: ASTM 87

Sample Type: AMB1-Ambient water
Lab ID: AEESD-AMEC Bioassay SD

Initial Final Total Number
Pos| ID | Rep Group Density Density Counted Normal Notes
1 1 |Lab Control 100 92
2 2 |Lab Control 100 95
3 3 |Lab Control 100 89
4 4 |Lab Control 100 93
5 5 |[Lab Control 100 87
6 1 |Brine Control 100 86
7 2 |Brine Control 100 91
8 3 |Brine Control 100 98
9 4 |Brine Control 100 97
10 5 [Brine Contral 100 95
11 1 16.25 100 92
12| 2 |6.25 100 96
183 ] 3 |6.25 100 89
141 4 |6.25 100 96
151 5 [|6.25 100 97
161 1 [125 100 92
17 1 2 125 100 99
18 | 3 [12.5 100 81
19| 4 |J125 100 97
201 5 125 100 96
21 1 {25 100 100
22| 2 |25 100 99
23| 3 |25 100 93
24 | 4 |25.0 100 96
25| 5 |25 100 a0
26| 1 {50 100 [=]]
27 | 2 |50 100 g4
28| 3 |50 100 99
29 | 4 |50 100 98
30| 5 |50 100 97
31 i |67 100 98
32 2 |67 100 96
33| 3 |67 100 97
34| 4 |67 100 98
35| 5 |67 100 a1
Comments: Sample A-2
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Test: BV-Bivalve Larval Survival and Development Test
Species: MG-Mytilis galloprovincialis
Sample ID: BUENA-City of Buenaventura

End Date: 03/18/2004

Test |D: 0403-106
Protocol: ASTM 87

Sample Type: OTH-Other sample type
Lab 1D, AEESD-AMEC Bioassay SD

Start Date: 03/. 3004

Initial Final Total Number
Pos| ID | Rep Group Density Density Counted Normal Notes
1 1ol 89 ay
2 \ loe
3 Qs
4 1%
S k)
6 a4
7 9o
8 49
9 | 99
10 l CVA
11 Ue
12 v
13 89
14 320
15 ay
16 100 al pT
17 97
18 a3
19 26
20 Gl
21 91
22 9
23 % |
24 9%
25 a1
26 98
27 87
28 3g
29 97
30 97
21 97
32 17
33 =9
34 q7
35 74 Q3
Comments: Sample A-2 i
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Test: BV-Bivalve Larval Survival and Development Test Test ID: 0403-106
Species: MG-Mytilis galloprovincialis Protocol: ASTM 87
Sample |D: BUENA-City of Buenaventura Sample Type: OTH-Other sample type
Start Date: 0 12004 End Date: 03/1872004 Lab |ID: AEESD-AMEC Bioassay SD
initial P! “TFinal Total Number
Pos| ID | Rep Group Density Density Counted Normal Notes
12 ] 1 1 |L-Lab Control
28 2 2 |L-Lab Control
13 3 3 |L-Lab Control
35 4 4 |L-Lab Control
27| 5 5 {L-Lab Control
191 6 1 |B-Control
21 7 2 |B-Control
5 8 3 |B-Control
31 9 4 |B-Control
3 10 5 |[B-Control
10 | 11 1 [6.25
201 12| 2 [6.25
1 131 3 |[6.25
22 | 14| 4 16.25
34| 15| 5 |6.25
17 | 16| 1 |125
8 | 17| 2 |1256
6 | 18| 3 |125
291 19| 4 125
23| 20} 5 |[125
2 |21 1 125
8 |22 2 |25
18 | 23| 3 |25
32124 | 4 125
7 1256)] 5 |25
14126 1 |50
15127 2 |50
331281 3 |50
24 | 20| 4 |50
251 30| 5 [50
4 | 31 1 |100b
11 | 32 2 |[100b -
301 33| 3 [100b
26 | 34| 4 |100b
16 | 35 | 5 [100b
Comments: Sample A-2
D=0 o
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Bivalve Larval Survival and Development Test-Proportion Normal

Start Date:  03/19/2004 Test ID: 0403-107 Sample |D: City of Buenaventura
End Date: 03/21/2004 Lab ID: AMEC Bioassay SD Sample Type: Ambient water
Sample Date: 03/16/2004 Protocol: ASTM 87 Test Species: MG-Mytilis galloprovincialis
Comments:  Sample B-1
Conc-% 1 2 3 4 5

Lab Control 0.9600 0.9600 0.9340 0.9510 0.9541
Brine Control 0.8600 0.9500 0.9700 0.9800 0.9100
6.25 09802 0.9703 0.9600 0.9500 0.9700

125 0.9300 0.8100 09802 0.9515 0.9574

25 0.9000 09400 09200 0.9200 0.9808

50 09800 0.907¢ 0.9900 0.9400 0.8900

66 09800 059706 09910 09500 0.9806

Transform: Arcsin Square Root 1-Tailed Isotonic

Conc-% Mean N-Mean Mean Min Max CV% t-Stat Critical MSD Mean N-Mean
Lab Control 0.8518 1.0191 1.3505 1.3109 1.3694 1.781

N

5
Brine Confrol 0.9340 1.0000 1.3249 1.1873 1.4288 7.432 2 0.9501 1.0000
6.26 09661 1.0344 1.3877 1.3453 1.4296 2.298 5 -1.410 2360 0.1052 0.8501 1.0000

5

5

5

5

125 09458 1.0127 1.3421 1.2661 142068 4629 -0.386 2360 0.1052 0.9478 0.9976
26 0.9282 09937 1.3024 1.2490 13714 3.586 0.504 2.360 0.1052 0.9478 0.9976
50 0.9414 1.0079 1.3433 1.2327 14706 7.715 -0.413 2360 0.1052 0.9478 0.9976
66 09744 1.0433 1.4159 1.3453 1.4757 3.400 -2.042 2360 01052 0.9478 0.9976

Auxiliary Tests Statistic Critical Skew Kurt

Shapiro-Wilk's Test indicates normal distribution {p > 0.01) 0.98481 09 -0.0442 -0.3354

Bartlett's Test indicates equal variances {p = 0.20) 7.23693 15.0863

The control means are not significantly different (p = 0.59) 0.56464 2.30601

Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df

Dunnett's Test 66 >66 1.51515 0.05904 0.06276 0.00873 0.00497 0.16024 5 24
Linear Interpolation (200 Resamples)

Point % SD 95% CL(Exp) Skew

IC05 >66

IC10 >66

IC15 >66 1-tail, 0.05

ICZO >86 |eve|

IC25 >66 of

IC40 >66 significance

IC50 >66

Brine

Control
6.25 -
125 -
25 4
50 -

66

Lab Control
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Test: BV-Bivalve Larval Survival and Development Test
Species: MG-Mytilis galtoprovincialis

Sample |D: BUENA-City of Buenaventura
Start Date: 03/19/2004

End Date: 03/21/2004

Test ID: 0403-107
Protocol: ASTM 87

Sample Type: AMB1-Ambient water
Lab |D: AEESD-AMEC Bicassay SD

Initial Final Total Number
Pos| ID | Rep Group Density Density Counted Normal Notes
1 1 |Lab Control 100 86
2 2 |Lab Control 100 096
3 3 [Lab Control 106 99
4 4 |Lab Control 102 97
5 5 |Lab Control 109 104
6 1 |Brine Control 100 86
7 2 |Brine Control 100 95
8 3 |Brine Control 100 97
9 4 |Brine Control 100 98
10 5 |Brine Control 100 91
11 1 16.25 101 99
121 2 |6.25 101 98
131 3 |6.25 100 96
141 4 |6.25 100 95
15| 5 |6.25 100 87
16| 1 |12.5 100 93
171 2 125 100 91
18 1 3 |125 101 99
19 | 4 |12.5 103 98
20| 5 |125 94 90
21 1 |25 100 90
22| 2 [25 100 94
23| 3 |25 100 92
24 | 4 125.0 100 g2
25| 5 |25 102 98
26 1 |50 100 98
271 2 |50 86 78
28| 3 |50 100 99
20| 4 |50 100 94
301 5 |50 100 8%
31 1 |66 100 g8
32| 2 |66 102 99
33| 3 |66 111 110
34| 4 |66 100 95 )
35| 5 |es 103 101 AAFL PPV Gh PN
Comments: Sample B-1 U A
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Test: BV-Bivalve Larval Survival and Development Test
Species: MG-Mytilis galloprovincialis
Sample ID: BUENA-City of Buenaventura

Test ID: 0403-107
Protocol: ASTM 87

Sample Type. OTH-Other sample type

Start Date: 03 q{éom End Date: 0323&004 Lab ID: AEESD-AMEC Bioassay SD
Initial Final Total Number
Pos| ID | Rep Group Density Density Counted Normal Notes
36 \oD 3 Ne
37 1Cl 49
38 1R Lio
39 102 44
40 {00 Qu
41 \03 4%
2 06 | Qo | ¥
43 100 Q8
44 1Ob 99
45 {00 Ao
46 10 e
47 oY) qg
48 { DA 104
49 100 98 | Ne
50 - — —
51 Y o\ a8 Ne
52 1D 97
53 103 \D1 h
55 100 ) ye.
56 oD q-1 ND.
57 0o 1 agq [ Je
58 faYe) 95 Yo
59 94 Qb | ve
60 | eo 92 MmT
61 |a® < | wT
62 100 4 MWT
63 100 B WY
64 - — —
65 \ 0D I ay
66 —_ - -
67 1 00 o7, o
68 160 i 94| mT
69 — You — TR T ot
70 o 7% MmT
Comments: Sample B-1
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Test: BV-Bivalve Larval Survival and Develapment Test
Species: MG-Mytilis galloprovincialis
A-City of Buenaventura

Sample |D: BUEN
Start Date: 03/37/2004

End Date: 03/}872004

Test ID: 0403-107
Protocol, ASTM 87

Sample Type: OTH-Other sample type
Lab iD: AEESD-AMEC Bioassay SD

Initial Final Total Number
Pos| ID | Rep Group Density Density Counted Normal Notes
42 1 1 |L-Lab Control
40| 2 2 |L-Lab Control
44 3 3 |L-Lab Control
52 4 4 |L-Lab Confrol
48 5 5 |L-Lab Control
64 | 6 [ 1 |B-Control
60 | 7 | 2 |B-Control”
50| 8 | 3 [B-Conpbl
66 | 9 | 4 |B-Géntrol
54 | 10| 5 [BControl
47 | 11 1 16.25
51112 | 2 [6.25
45 |1 13| 3 [6.25
58| 14| 4 |6.25
56 | 15| 5 [6.25
36 | 16 1 |12.5
61|17 | 2 [125
37 | 18 3 |12.5 -
41 19 4 1125 fai
59 | 20 5 [12.5
65 | 21 1 1256
62 | 22 2 |25
60 | 23 3 |25
67 | 24 4 125
46 | 25 5 |25
43 | 26 1 |50
70 | 27 2 |50
57 | 28 3 |60
68 | 29 4 |50
63 | 30 5 |50
49 | AN 1 |100b
39 | 32 2 |100b
38 § 33 3 |100b
55 ] 34 4 |100b
53| 35 5 [100b
Comments: Sample B-1
geoan ~
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Bivalve Larval Survival and Development Test-Proportion Normal

Start Date:  03/18/2004 Test ID: 0403-108 Sample |D: City of Buenaventura
End Date: 0372172004 Lab ID: AMEC Bioassay SD Sample Type: Ambient water
Sample Date: 03/16/2004 Protocol: ASTM 87 Test Species; MG-Mytilis galtoprovincialis
Comments: Sample B-3
Conc-% 1 2 3 4 5

Lab Control 0.9400 0.8558 0.8300 0.9300 0.8300
Brine Control 0.8500 0.9200 0.8900 0.9100 0.8800
625 0.8300 0.9700 0.9100 0.8800 0.8810

12.5 09200 09300 09000 0.9500 0.9300

25 09255 09700 0.9700 0.9100 0.9300

50 09700 0.8600 0.9700 0.9200 0.8700

75 09000 0.9200 0.9000 0.9500 0.9200

Transform: Arcsin Square Root 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD Mean N-Mean
Lab Control 0.8872 1.0080 1.2513 1.1458 1.3233 6.514 5
Brine Control 0.8200 1.0000 1.2346 1.1731 1.2840 3.514 5 0.9147 1.0000
6.25 08942 1.0047 12488 1.1458 1.3067 7.459 5 -0.333 2.380 0.1007 0.9147 1.0000
125 08260 1.0404 1.2969 1.2490 1.3453 2.691 5 -1.460 2360 0.1007 0.9147 1.0000
25 09411 1.0574 1.3314 1.2661 1.3967 4.585 5 -2.267 23680 0.1007 0.9147 1.0000
50 09180 1.0315 1.2833 1.1873 1.3967 7.834 5 -1.376 2360 0.1007 0.9147 1.0000
75 09180 1.0315 1.2823 1.2490 1.3453 3.066 5 -1.117 2360 0.1007 0.9147 1.0000
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.9703 09 0.42089 0.02023
Bartlett's Test indicates equal variances (p = 0.19) 7.37454 15.0863
The control means are not significantly different (p = 0.70) 0.40398 2.30601
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 75 >75 1.33333 0.07023 0.07881 0.00613 0.00456 0.2792 5,24
Linear Interpolation {200 Resamples}
Point % sD 85% CL{Exp) Skew
iC05 >75
1C10 >75
1C15 >75 1
IC20 >75 1-tail, 0.05
Ic25 >75 08 level
IC40 >75 508 of
G50 >75 E 0.7 significance
Los
Comparisons made against brine control. 505
t o4
603
A 0.2
0.1
04 T T T T T
E B 8 5 & 8 ®
5 & © ha
o 4]
8 £
m
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Test: BV-Bivalve Larval Survival and Development Test
Species: MG-Mytilis galloprovincialis

Sample ID: BUENA-City of Buenaventura
Start Date: 03/19/2004

End Date: 03/21/2004

Test ID: 0403-108
Protocol: ASTM 87

Sample Type: AMB1-Ambient water
Lab I1D: AEESD-AMEC Bioassay SD

Initial Final Total Number
Pos| ID | Rep Group Density Density Counted Normal Notes
1 1 [Lab Control 100 94
2 2 |Lab Control 104 89
3 3 |Lab Control 100 93
4 4 jLab Control 100 93
5 5 |Lab Control 100 83
6 1 |Brine Control 100 85
7 2 |Brine Control 100 82
8 3 |Brine Control 100 89
9 4 |Brine Control 100 91
10 | 5 |Brine Control 100 a8
11 1 16.25 100 83
121 2 |6.25 100 97
13| 3 [|6.25 100 91
141 4 |6.25 100 88
151 § |6.25 84 74
16 1 125 100 92
17 1 2 |125 100 93
18 | 3 |12.5 100 90
19| 4 {125 100 a5
201 5 [125 100 93
21 1 |25 94 87
22| 2 |25 100 97
23| 3 |25 100 97
24| 4 |25.0 100 91
25| 5 [25 100 93
26 | 1 |50 100 97
27 | 2 |50 100 86
28 | 3 |50 100 97
29| 4 |50 100 92
30| 5 |50 100 - 87
31 1 |75 100 90
32 )] 2 |75 100 §2
33)] 3 |75 100 g0
34| 4 |75 100 85
35| 5 |75 100 92
Comments: Sample B-3
Page 1 ToxCale 5.0
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Test: BV-Bivalve Larval Survival and Development Test
Species: MG-Mytilis galloprovincialis

Test ID: 0403-108
Protocol: ASTM 87

Sample [D: BUENA-City of Buenaventura 2 Sample Type: OTH-Other sample type
Start Date: 03£4 2004 End Date: 03/49/2004 Lab ID: AEESD-AMEC Bioassay SD
Initial Final Total Number
Pos| ID | Rep Group Density Density Counted Normal Notes
71 1eo A0 [y
72 y o0 92 Mt
73 au a7 M
74 ie 4 A9
75 ioo 97
76 too ')
77 loo 29
78 oV 5
79 o0 B3
80 B4 wi.
81 (K =de] a7
82 /60 12 Rl
83 /00 7Y
84 ! 73
85 /00 92 2
86 [¥Ye) 27 T
87 TN
a8 B
89 az
90 a3
91 7
92 @3
93 3
94 9%
95 qz
96 qz
97 92
98 97
a9 O
100 HE
101 Q7
102 92
103 a0
105 q| W
Comments: Sample B-3 )
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Test: BV-Bivalve Larval Survival and Development Test

Species: MG-Mytilis galloprovincialis

Test ID: 0403-108
Protocol; ASTM 87

Sample ID: BUENA-City of Buenaventura Sample Type: OTH-Other sample type
Start Date: 03ﬁ2004 End Date: 03/45/2004 Lab ID: AEESD-AMEC Bioassay SD
i Inifial “Final Total Number

Pos| ID | Rep Group Density Density Counted Normal Notes

83 1 1 |L-Lab Control

74| 2 2 |L-Lab Control

84 3 3 |L-Lab Control

93 | 4 4 |[L-Lab Control

82| 56 5 |[L-Lab Control

100| 6 1 |B-Control .

2| 7 2 |B-Control _

77| 8 3 |B-Control

94| 9 4 |B-Control

88 | 10 | 5§ |B-Control

79 | 11 1 |6.256

101] 12 | 2 [|6.25

106 13 | 3 |6.25

76 | 14| 4 16.25

BO | 15| 5 [6.25

ga| 16| 1 [125

95 | 17 | 2 [125

71118 | 3 [125

99 | 189 | 4 [12.5

90 | 20| &5 [125

73 | 21 1 125

91 | 22| 2 |26

81 [ 23] 3 |25

87 | 24| 4 |25

1021 256 | 6 |26

751 26| 1 |50

82127 | 2 |50

98 | 28| 3 |50

85 | 29| 4 (50

86 | 30 { 5 (50

103] 31 1 [100b

97 | 32 | 2 [100b

104 33 | 3 |100b

78 | 34 | 4 [100b

96 | 35 | 5 [100b
Comments: Sample B3 Qo<
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Bivalve Larval Survival and Development Test-Proportion Normal

Start Date:  03/19/2004 Test ID: 0403-109 Sample ID: City of Buenaventura
End Date; 03/21/2004 Lab iD: AEESD-AMEC Bioassay SD Sample Type: Ambient Water
Sample Date: 03/16/2004 Protocol: ASTM 87 Test Species; MG-Mytilis galloprovincialis
Comments:  Sample C-3
Conc-% 1 2 3 4 5

Lab Control 0.9600 0.9600 0.8600 0.9000 0.9600
Brine Control 0.9500 0.9800 0.8600 09100 0.9700
6.25 0.8900 0.9000 0.8700 0.8700 0.8500

12,5 0.9800 0.9200 0.8700 0.9100 0.8900

25 09900 09200 08667 0.8900 0.9600

50 0.8000 0.8500 0.9500 0.9300 0.9500

66 08700 0.9600 09000 0.9100 0.8000

Transform: Arcsin Square Root 1-Tailed Isotonic
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Crifical MSD Mean N-Mean
lLab Control 0.9280 0.0936 1.3080 1.1873 1.3694 6.546 5
Brine Control 09340 1.0000 1.3249 1.1873 1.4289 7.432 5 0.8340 1.0000
6.25 08760 0.9379 12117 1.1731 1.2490 2.447 5 2.153 2,360 01240 08127 0.9772
5
5
5
5

125 0.9140 0.9786 1.2827 1.2019 14289 6.827 0.802 2360 0.1240 09127 09772
25 092563 0.9907 1.3108 1.1970 14706 B8.422 0.268 2360 0.1240 09127 0.9772
50 0.8360 1.0021 1.3176 1.2400 1.3453 3.222 0.138 2.360 01240 09127 09772
66 0.8880 0.9507 1.2387 1.1071 13694 7.723 1.640 2360 0.1240 0.8880 0.9507

Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.97007 0.9 0.27001 -0.0673
Bartleft's Test indicates equal variances (p = 0.18) 7.66617 15.0863
The control means are not significantly different {p = 0.79) 0.27287 2.30601
Hypothesis Test {1-tail, 0.05) NOEC LOEC Chv TU MSDu WMSDp WMSB MSE F-Prob df
Dunnett's Test 66 >66 1.51515 0.07142 0.07592 0.01073 0.0069 0.21033 5, 24
Linear Interpolation (200 Resamples)
Point % SD 95% CL(Exp) Skew
ICO5 >66
[C10 >66
IC15 >66
IC20 >66 1-ail, 0.05
IC25 >66 ) level
IC40 >B66 =08 + of
IC50 >66 Eo7 significance
. . 206
Comparisons made against brine control. o5
L
° -
202
0.1
0 T L) T T T L)
° 5 Ts) n [Te} Q ©
_§ % _E g o 3 n ©
O o
8
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Test: BV-Bivalve Larval Survival and Development Test
Species: MG-Mytilis galloprovincialis
Sample ID:; CITY CF BU
Start Date: 03/19/2004

End Date: 03/21/2004

Test ID: 0403-109
Protocol: ASTM 87

Sample Type: AMBIENT WA
Lab |D: AEESD-AMEC Bioassay SD

Initial Final Total Number
Pos| ID | Rep Group Density Density Counted Normal Notes
1 1 |Lab Control 100 96
2 2 |Lab Control 100 96
3 3 |Lab Control 100 86
4 4 |Lab Control 100 90
5 5 |Lab Control 100 96
6 1 |Brine Control 100 g5
7 2 |Brine Control 100 a8
8 3 |Brine Control 100 86
9 4 |Brine Control 100 91
10 5 |Brine Control 100 97
11 1 )6.25 100 89
12} 2 |6.25 100 a0
13 ] 3 {6.25 100 87
141 4 |6.25 100 87
151 5 |6.25 100 85
161 1 [125 100 98
171 2 125 100 92
18 | 3 |12.5 100 87
19 | 4 |12.5 100 91
20| 5 1125 100 89
21 1 |25 100 99
22| 2 |25 100 92
23| 3 |25 105 91
24 | 4 |25.0 100 89
25| 5 |25 100 96
26 1 {50 100 a0
27| 2 |50 100 85
28| 3 |50 100 95
29| 4 |50 100 93
30| 5 |50 100 95
31 1 |66 100 a7
32 2 |66 100 96
33| 3 166 100 90
34| 4 |66 100 91 oy
35| 5 [66 100 80 lorefd dndng Q¢ Wi
Comments: Sample C-3 v G
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Test: BV-Bivalve Larval Survival and Development Test
Species: MG-Mytilis galloprovincialis

Test ID: 0403-108
Protocol: ASTM 87

Sample |D: BUENA-City of Buenaventura 24 Sample Type: OQTH-Other sample type
Start Date: 03 ‘2204 End Date: 03/1872004 Lab |ID. AEESD-AMEC Bioassay SD
Initial Final Total Number
Pos| ID |Rep Group Density Density Counted Normal Notes
108 (D5 9] K>
107 1, Sl
108 =4 cod -
109 AN 1% '
110 l 92,
111 D
112 S
113 a7y af64
114 q45 i
115 G/
116 O\
117 i qP
118 i ap
119 B N
120 </ ‘
121 75
122 : -7 2464
123 A Q. '
124 N/ &4
125 i Tae
126 \C o a5 Np
127 \o db ye
128 (G0 'z N
129 100 Ro MY
130 29 |
131 99 \
132 27 \
133 G0 |
134 ql
135 7
136 q4e,
137 ag
138 A{,
139 . G3
140 G s J
Comments: Sample <2 )
c-3
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Test: BV-Bivalve Larval Survival and Development Test
Species: MG-Mytilis galloprovincialis
A-City of Buenaventura

Test ID: 0403-109
Protocol: ASTM 87

Sample Type: OTH-Other sample type
Lab ID: AEESD-AMEC Bioassay SD

Sample |D: BU
Start Date: 03/1472004

End Date: 03%2004

Initial Final Total Number

Pos| 1D | Rep Group Density Density Counted Normal Notes
138 1 1 |L-Lab Control

140 2 2 |L-Lab Control

1071 3 3 |L-Lab Control

117 4 4 |L-Lab Control

108 5 | 5 |L-Lab Control —
125| 6 | 1 |B-Control b o oiid INYY fart]
122 7 | 2 [B-Contro)/ LV o2 U]

113] 8 | 3 [B-Conibl ST A BT

108] 9 | 4 [B-ghntral WA

119] 10 | 5 [B-Control '

130 ] 11 1 16.25

111 12| 2 16.25

120 13 3 [6.25

1324 14 4 16.25

121 15| 5 |6.25

136 | 186 1 1125

110 17 2 |12.5

115| 18 3 [12.5

116 | 19 4 |12.5

112 ] 20 5 |12.5

131 21 1 |25

123 22§ 2 |25

106 | 23 3 |25

124 | 24 4 |25

127 25 5 |25

133 26 | 1 |50

114 | 27 2 |50

137 | 28 3 |50

139 ] 29 4 {50

126 30 5 |50

135 31 1 [(100b

128 | 32 2 |100b

118 33 3 |100b

134| 34 | 4 |100b

1291 35 5 |100b
Comments: Sample $<2° Q- =hAH
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Page 1 ToxCale 5.0

Reviewed by: $¢'¢ TIZ(([J?



A. AFFINIS



Larval Fish Growth and Survival Test-7 Day Survival

Start Date: 03/17/2004 Test ID: 0403-084 Sample ID: City of Buenaventura
End Date: 03/24/2004 Lab ID: AEESD-AMEC Biocassay SD Sample Type: Ambient water
Sample Date: 03/16/2004 Protocol: EPAM 21-EPA Marine Test Species: AA-Atherinops affinis
Comments: Site A-2
Conc-% 1 2 3 4 5
Lab Controi  1.0000 1.0000 1.0000 1.0000 1.0000
Salt Control  1.0000 1.0000 1.0000 1.0000 1.0000
6.25 0.8000 1.0000 1.0000 1.0000 0.8000
12,5 1.0000 1.0000 1.0000 1.0000 1.0000
25 1.0000 1.0000 1.0000 1.0000 1.0000
50 0.8000 1.0000 1.0000 1.0000 1.0000
100 1.0000 1.0000 1.0000 1.0000 1.0000
Transform: Arcsin Square Root Rank 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N Sum  Critical
Lab Control 1.0000 1.0000 1.3453 1.3453 1.3453  0.000 5
Salt Control  1.0000 1.0000 1.3453 1.3453 13453 0.000 5
6.25 0.9200 0.9200 1.2500 1.1071 1.3453 10.434 5 22.50 16.00
12,5 1.0000 1.0000 1.3453 1.3453 1.3453 0.000 5 27.50 16.00
25 1.0000 1.0000 1.3453 1.3453 1.3453  0.000 5 27.50 16.00
50 0.8600 0.9600 1.2977 1.1071 1.3453  8.207 5 25.00 16.00
100 1.0000 1.0000 1.3453 1.3453 1.3453  0.000 5 27.50 16.00
|(AII data compared against salt control)
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.71382 0.9 -1.4688 3.36952
Equality of variance cannot be confirmed
The control means are not significantly different (p = 1.00) 0 2.30601
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU
Steel's Many-One Rank Test 100 =100 1
Dose-Response Plot
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Larval Fish Growth and Survival Test-7 Day Growth

Start Date:  03/17/2004 Test ID: 0403-094 Sample ID; City of Buenaventura
End Date: 03/24/2004 Lab ID: AEESD-AMEC Bioassay SD Sample Type: Ambient water
Sample Date: 03/16/2004 Protocol: EPAM 91-EPA Marine Test Species: AA-Atherinops affinis
Comments:  Site A-2

Conc-% 1 2 3 4 5

Lab Control 1.0380 1.0760 1.2100 1.3460 1.3140
Salt Control 1.3240 1.3640 1.1780 1.2140 1.4340
6.25 1.2780 1.0880 1.2560 1.0680 1.0560

12.5 1.2440 1.1420 1.2260 1.3080 1.1420

25 11960 1.0260 1.1920 1.3040 1.3780

50 1.0240 0.9820 0.9700 1.2140 1.2240

100 1.0820 0.8440 1.0220 0.9280 1.2120

Transform: Untransformed 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD
Lab Contro]l 1.1968 09186 1.1968 1.0380 1.3460 11.516 5
Salt Contral  1.3028 1.0000 1.3028 1.1780 1.4340 8.130 5
625 1.1492 08821 1.1492 1.0560 1.2780 9.435 5 2.088 2360 0.1736
125 12124 09306 1.2124 1.1420 1.3080 5.866 5 1.229 2360 0.1736
25 1.2192 0.8368 1.2192 1.0260 1.3780 10.929 5 1136 2360 0.1736
*50 1.0848 0.8327 1.0848 0.9700 1.2240 11.436 5 29683 2360 0.1736
*100 1.0176 0.7811 1.0176 08440 1.2120 13.908 5 3.876 2360 0.1736
{All data compared against salt control}
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution {p > 0.01} 0.95327 0.9 0.09955 -1.071
Bartlett's Test indicates equal variances (p = 0.86) 1.89892 15.0863
The control means are not significantly different (p = 0.21) 1.36364 2.30601
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 25 50 35.3553 4 0.17364 0.13328 0.05258 0.01353 0.01012 5,24

Dose-Response Plot
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1.2 T 1-tail, 0.05 level

of significance
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Marine Chronic Bioassay

Larval Fish Survival & Weights

Test Species: A . a‘m' n1s

Client Name: (Hq of Bueraventu o Testpate: 5! I7_/ oY
Sample ID: Scee A TestNo.: QOYOD3— 694
Conc. Rep Survival on Test Day: Percent pan wt. | pan+fish
L ro |1t b2 a4 [o5l 61 7 | Survival {9) ()
lalo(pnt~ | a |5 |5 | S | & 51 515 | 5 15D 100354 10.03578%
| b |5 |8 5 |5 s le s (s LD 1o03065 | 0O CD
c |5 |3 S |s s 15 g | s 100 {00298 |O.03553
d |5 |s 15 [§ s 1S (g |s (2B 10.03088  {O-0416
e | |5 S |5 < e |5 |5 Lt 10.02705 (GOZ3 L2
St (ont] a |5 s |sls |5 [ 65185 [ ) 1003553  |0.O4215
B b | 6 1y |S 15 |5 s |85 [s 1e6 lopauus  (0.00-22
c |5 |5 |5]5 Iy [5 |g8 [< 10> Josesle 204405
d |5 |5 < |3 s | &6 |5 |5 106 lenagat |6 o%¥led
e |5 | S o ¢ 15 |5 15 1 237151 0.0 %474
b5 a |5 |y 18 |y [Y |[¢ |H & 30 Jo03¢c2  |p.o¥'¢3cd
b 1S5 /s 15 [s ¢ [5 15 |5 [ #» Joo3zuu  |0.0438E
c |blg [ s[5 [5 |5 g ¢ LoD {00381\ |0.04497
d | H |5 v 15 Y |5 g |5 1D 1003684 [Qouu%
e | v |5 Wty ¥ 14 1a Y ¥° 603650 Qo4 7%
3:5 a | & 15 |s 15 |s |5 |§ s 0o 100336\ ool oB3
b 'S5 |5 |s |5 {5 |5 |5 5 (oo 1003266 |2,0333(
c (b ls [s[s [F15T5 |51 o |fessszs [003150
d |5 % |s s [S {5 |g [ s D) {oo300m 1003852
e |5 |85 |5 |5 S 1s |s [ 5 ) {e0ai3c  |0-03767
25 a |5 |5 | s |85 |5 [S [5 [« o {5328 10.03UL
b |5 |5 | s |s > |5 15 |5 oo {gomy 1003760
c |5 185 |5 |5 516 s |S Ioh {ooaima 003745
d | 515 | 5|5 s 1S (s s I {603019  |0.0373)
e | | § < { & [AlES 5 | 5 L&D lanzren  |0.033T4
=D a [514 |dlu [y [4 [0 {4 %0 . |lasasas [0-04(07
b [ D ]s 1 (5 [5 |5 g | ¢ (e Joosiaz _ [0.03687
c | % g |l5|g s 15 |8 A 4D 1o03362  |0.0 2547
d |5 |5 K s s | [ i 1 po3uz2  |0.040¢0
e !9 s 1|5 [¥15 15 | s 1 {o.c32¢s  |6.03877
G, a |5 g | s5lg |55 |5 |s Iob ; u;as___zg_a-o &
b |5 |5 sl §s1s |15 Is (s Jo03umm _ |0.03860
c |5 i5 | Sis cls |85 |5S LoD {no3373 |G O395F
d | = (5 | 5 |5 < s 5 | S 100 Too322s 003689
e |15 [% |5[s [515 |8 [ % 10D [§Hedas2_ 10.03758
Tech Initials Mafnr TS {ime [ st [0 (A [SKE [ ey
/ ' Weight Data;
Feeding Times (day): 0 1 2 3 4 5 6 Date/Time In: "2~ ¢7~o
5 985 {8906 D0 o84S 68D Date/Time out: 3-24-0¢ ~ 6OO
P 05 [P {1400 ] 1o [17+<Weo Oven Temp (°C): 59

Comments:

Tech Inltials: ﬁ(._._[

QC Check: _ G d
Final Review: W §/57/04

AMEC Earth & Environmental Bloassay Laboratory. 5550 Morehouse Dr., Ste. B, San Diego, CA 92121,



Larval Fish Growth and Survival Test-7 Day Survival

Start Date:  03/17/2004 Test ID: 0403-095 Sample 1D: City of Buenaventura
End Date: 03/24/2004 Lab ID: AEESD-AMEC Bicassay SD Sample Type: Ambient water
Sample Date: 03/16/2004 Protocol: EPAM 81-EPA Marine Test Species: AA-Atherinops affinis
Comments:  Site B-1
Conc-% 1 2 3 4 5
Lab Control 1.0000 1.0000 1.0000 1.0000 1.0000
Salt Control 1.0000 1.0000 1.0000 1.0000 1.0000
6.25 1.0000 1.0000 1.0000 0.8000 0.5000
12.5 1.0000 1.0000 1.0000 1.0000 1.0000
25 1.0000 0.8000 0.8000 1.0000 0.8000
50 1.0000 1.0000 1.0000 0.8000 0.8000
100 1.000C¢ 1.0000 1.0000 1.0000 1.0000
Transform: Arcsin Square Root Rank 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N Sum Critical
Lab Confrol 1.0000 1.0000 1.3453 1.3453 1.3453  0.000 5
Salt Control  1.0000 1.0000 1.3453 1.3453 1.3453  0.000 5
6.26 08800 0.8800 1.2058 0.8861 1.3453 17.113 5 2250 16.00
125 1.0000 1.0000 1.3453 1.3453 1.3453  0.000 5 27.50 16.00
26 08800 0.8800 1.2024 1.1071 1.3453 10.848 5 20.00 18.00
50 0.8200 0.9200 1.2500 1.1071 1.3453 10.434 5 2250 16.00
100 1.0000 1.0000 1.3453 1.3453 1.3453  0.000 5 2750 16.00
) {All data compared against salt control)
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates hon-normal distribution (p <= 0.01) 0.86829 0.9 -0.8677 1.82205
Equality of variance cannot be confirmed
The control means are not significantly different (p = 1.00) 0 2.30601
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU
Steel's Many-One Rank Test 100 >100 1
Dose-Response Plot
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Larval Fish Growth and Survival Test-7 Day Growth

Start Date: 03/17/2004
End Date: 0312412004

Test ID: 0403-095

Sample ID:

Lab ID: AEESD-AMEC Bioassay SD Sample Type:;

City of Buenaventura
Ambient water

Sample Date: 03/16/2004 Protocol: EPAM 91-EPA Marine Test Species: AA-Atherinops affinis
Comments:  Site B-1
Conc-% 1 2 3 4 5
Lab Control 1.0380 1.0760 1.2100 1.3460 1.3140
Salt Control  1.3240 1.3640 1.1780 1.2140 1.4340
6.25 1.0860 1.1900 0.8740 1.0320 0.9920
12.5 1.0080 0.8740 0.7900 1.3340 1.0100
25 1.0800 0.9480 0.9520 1.0760 0.9480
50 1.2580 1.0320 1.2140 1.0120 1.0400
100 1.1180 1.0020 09560 0.9400 1.1440
Transform: Untransformed 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD
Lab Control 1.1968 0.9186 1.1968 1.0380 1.3460 11.516 5
Salt Control 1.3028 1.0000 1.3028 1.1780 1.4340 8.130 5
*6.25 1.0308 0.7912 1.0308 0.8740 1.1900 11.133 5 3.429 2360 0.1872
*2.5 1.0032 0.7700 1.0032 0.7900 1.3340 20.649 5 3777 2360 0.1872
25 1.0008 0.7682 1.0008 0.9480 1.0800 7.045 5 3.808 2.360 0.1872
*/0 11112 0.8529 11112 1.0120 1.2580 10.388 5 2.416 2360 0.1872
*100 1.0320 0.7921 1.0320 0.9400 1.1440 9.074 5 3.414 2360 0.1872
(All data compared against salt control)
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.96619 0.8 0.69899 1.00297
Bartlett's Test indicates equal variances {p = 0.40) 5.15223 15.0863
The contro! means are not significantly different {p = 0.21) 1.36364 2.30601
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test <6.25 68.25 0.18718 0.14368 0.056751 0.01573 0.00625 5,24

Page 1
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Marine Chronic Bioassay Larval Fish Survival & Weights

| Test Species: A . mﬁicfn ;S
Client Name: C] )LL'{ 0( BUW V@HWZ\-’ Test Date: BT/f 7/0‘7’
Sample ID: SCPZE B -1 Test No.: 0 “/0 A—- RS

(Eo c. Re Survival on Test Day: Percent |< panwt. | pan+fish
. PIo T 1] 2] 3 [ 4 |-.5.16] 7 | Suvival (a) @)
oot | a 165 |5 | s |85 |g e |8 |5 I
[ e b | &5 | g 15 | s 15 |y 1S L3
c 1 51 |1 |5 |5 g i< 70:0)
d | o]ls [s18 |5 |5 s |5 fa.8}
e |5 185 |5 1§ 5 15 |5 |l s 140)
ltont! a |5 |5 | <15 s |5 |g | s Lo
P b |5 1¢g | S5 g 18 g |« (LD
< 5 5 5195 S 5 5 3 o)
d | b | s < |5 S 15 1g s L&
e |5 |5 |5 |5 5 15 5 5 lop |3
H.25 a |5 |5 |5 |¥ 515 |5 I o Elec2e51 [9.0323
b [ 5 [« s |5 f§ 15 |y Is Lo 1003583 5 s 00641
c | 515 sy [5 |[85 [53 |s Loo -- 0. Q393
d |5 |58 s |4 14 |y VY O [= 0.0324|
’ e ? 4 Y > [ 2 i3 3 ko Izlpozson [0-04005
A5 a g | s |5 g 165 {5 |5 (%) {onmmd  [J.o032r7
b |5 5 s |5 [ [~ 5 < 105 103326  |£.02%23
c 12 | g s |5 S 1S 15 5 180 Jod333  |0.08726
d |5 1s [s s |5 |5 |g |5 10 104330 |0-04058
e |5 |5 |5 |5 s1s Ix |5 100 ol |0.03728
25 a |5 |¢g s |5 |& |S |5 |s o6 1003262  |D-02802
b 1S s | s |5 |4 .14 14 1Y 0 Jopacs)  |0.03555
c |5 g |5 |gs |9 15 tw | W #1ap3581  [0.0407
d |5 [5s [<s |§¥ s [s [s [5 1o ]go3396  [0:03134
e |5 15 1A 1u 1Yy (4 [u Y 0 o032 003886
=0 a |5 |5 |sl|s |5 1S58 |1 ip g.03u38 Q04067
b 15 |5 > |5 5 1S |8 ' LT Jgo33m  [0.03830
ce {5 (s |y [g |5 |5 |5 |s U Jooaux |0-04-04(
d |55 s |s [YTE [u Y 4 Jao3s5u[0-04060
el lg lsls [ 4 ly jvw 1Y w0 lop3u20 1003940
() a [ |5 g5 | 515 1g [5 | ko |-dopauze 003375
b [S s e ]x wds| S 18 |5 105 |59s0m0na | 0033003544
c |15 5 5 15 S5 5 | £ L4 30,037 0.03515 -
d 1o |5 [ g=ts s S |5 [& 0 [Fleszuez  (0-03933
: e | 5 5 15 |5 ¢ls |8 [$ 1D Slen3uma 0.0 4020
Tech Initials Ll !ﬂl/ sh [ meisit [ ¢ [ AL ISW | &y
' Weight Data:
Feeding Times (day): 0 1 2 3 4 5 8 Date/Time in: 3—2'_—{ wi!lo"oa
" 080 0815 | 5300 | py27[o8tsTeeD Date/Time out: 325 04/ £900
k3011515 Voo 1 14yso {Je02t i 745 TVWWD Oven Temp (°C): __ 5%
- Tech Initials: %\7\7
Comments: QC Check: /L€ q‘/fS/f’?/

Final Review: my § (57oYy

AMEC Earth & Environmental Bioassay l.aboratory. 5550 Morehouse Dr., Ste. B. San Diego, CA 827121,



Larval Fish Growth and Survival Test-7 Day Survival

Start Date:  03/17/2004 Test ID: 0403-096 Sample ID: City of Buenaventura
End Date: 03/24/2004 Lab ID: AEESD-AMEC Bicassay SD Sample Type: Ambient water
Sample Date: 03/16/2004 - Protocol: EPAM 81-EPA Marine Test Species: AA-Atherinops affinis
Comments:.  Site B-3

Conc-% 1 2 3 4 5

Lab Control 1.0000 1.0000 1.0000 1.0000 1.0000
Salt Control 0.8000 1.0000 1.0000 1.0000 1.0000
6.25 1.0000 1.0000 0.8000 0.8000 1.0000

125 1.0000 1.0000 1.0000 1.0000 1.0000

25 0.8000 1.0000 1.0000 1.0000 1.0000

50 0.8000 1.0000 1.0000 1.0000 1.0000

100 0.8000 1.0000 1.0000 1.0000 1.0000

Transform: Arcsin Square Root Rank 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N Sum Critical
Lab Control 1.0000 1.0417 1.3453 1.3453 1.3453 0.000 5
3alt Control 0.9600 1.0000 1.2977 1.1071 1.3453  8.207 5
6.25 09200 09583 1.2500 1.1071 1.3453 10.434 5 2500 16.00
125 1.0000 1.0417 1.3453 1.3453 1.3453  0.000 5 30.00 16.00
25 08600 1.0000 1.2977 1.1071 1.3453  8.207 5 27.50 16.00
50 0.9800 1.0000 1.2977 1.1071 1.3453  8.207 5 2750 16.00
100 0.9600 1.0000 1.2877 1.1071 1.3453  8.207 5 2750 16.00
{All data compared against salt control)
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01} 0.70526 0.9 -1.3503 0.34809
Equality of variance cannot be confirmed
The control means are not significantly different (p = 0.35) 1 2.30801
Hypothesis Test (1-tail, 0.05) NQEC LOEC ChV TU
Steel's Many-One Rank Test 100 >100 1
Dose-Response Plot
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Larval Fish Growth and Survival Test-7 Day Growth

Start Date:  03/17/2004 Test ID: 0403-096 Sample 1D: CITY OF BU
End Date: 03/24/2004 Lab iD: AEESD-AMEC Bioassay SD Sample Type: AMBIENT WA
Sample Date: 03/16/2004 Protocol: EPAM 91-EPA Marine Test Species: AA-Atherinops affinis
Comments:  Site B-3

Conc-% 1 2 3 4 5

Lab Confrel 1.0380 1.0760 1.2100 1.3460 1.3140
Salt Contro!  1.1200 1.5400 1.2080 1.0340 1.0740
625 1.0140 09780 1.1840 09640 1.2460

12.5 1.1580 1.1020 1.1540 1.0680 1.1240

25 0.8040 0.9320 0.9260 0.9660 1.1680

50 1.0180 0.9200 1.1320 0.9880 0.9740

100 1.0280 0.9900 1.0200 0.8140 1.2480

Transform: Untransformed 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD
Lab Control 1.1968 1.0013 1.1968 1.0380 1.3460 11.516 5
Salt Contral 1.1952 1.0000 1.1952 1.0340 1.5400 17.013 5
68.25 1.0772 0.89013 1.0772 09640 1.2460 11.974 5 1.398 2360 0.1992
125 1.1212 0.9381 1.1212 1.0680 1.1580  3.348 5 0.877 2360 0.1992
*25 0.8592 0.8025 0.9582 0.8040 1.1680 13.749 5 2797 2360 0.1992
50 1.0064 0.8420 1.0084 0.9200 1.1320 7.818 5 2237 2.360 0.1992
100 1.0200 0.8534 1.0200 0.8140 1.2480 15.139 5 2.076 2360 01992
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution {p > 0.01) 0.93138 0.8 0.98261 1.27014
Bartlett's Test indicates equal variances (p = 0.10) 9.29265 15.0863
The control means are not significantly different (p = 0.99) 0.01456 2.30601
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnetf's Test 12.5 25 17 8777 8 0.19916 0.16663 0.03689 0.0178 0.10427 5 24

Dose-Response Plot

1.6
1.4:
124
£, . 1-tail, 0.05 level
% of significance
o ]
O 038 ]
= J
]
Qps]
M~
0.4 ]
0.2
0 ] L) L) T T L]
3 E & s & 8 38
= £ © o . =
Q [=3
Q O
a =
L @

-
Page 1 ToxCale v5.0 Reviewed by: \"fL (%‘(



Marine Chronic Bioassay

Test Species:

Larval Fish Survival & Weights

A .mC}C;'an

Client Name:

C:‘H'/ o€ Bueraventiuva. testoae_3[17/0Y

Sample ID: SCPZ{; 6""'3 TestNo.:. OYODRX— OAla
Cope. Rep. Survival on Test Day: Percent |5] panwt [ pan+fish
(_LJ o |1 2 314 |.8.]1 s 7 Survival (9) {g)
lab(pt. | a |65 |5 |3 I3 Z W
X b |5 1s [d4 t4 |9 2 ‘(*Q
c | 5 |w [4 Iy Y .Y
d | 5 |g |3 |3 1 AL %,
e |5 15 |5 |5 1% ~
Sitdoml a | 5 |5 |4 [4 d |4 [u [« P Elopsaz  0.03%72
X — b |5 15 | g |3 s 15 |5 |5 (o H0.035% _ 0.04340
c | S |5 [s|gs s [ ]88 [s5 1D o033y 10.039%f
d |b g |s |5 ¥y 15 15 |5 (o qa.03u3s  |O02952-
e {5 s |8 [A [g]s |5 e Hooguay  10-0402%
A5 a |5 |5 s |5 £ 18 |5 |« 1o 1eesa 0.O3954%
b |5 Ixg s | § s | |5 |5 10D 2 50733
c |5 (6 14 ju [4 14 |4 [y a° Jon3022  |0.0301¢
d |5 15 |6 185 |9 |4 |8 |9 =D Jao2am |0-03¢5%
- e ? 5 | S |s § 15 ls | g b Elooasgq  |9.04200
3.5 a 5 | s |8 5 |5 15 |x 106 F{oazus2 [0-04 93|
b IS |5 | S 1% S5ls 15 |5 108 Tlonases |C-OG
c |5 |% S |5 T 14 s |5 106 1eg3umz  |0.040%0
d |5 |s | 5 |5 S 15 15 [& LO6 {603451 | £ 03985
L e |5 |8 s 15 f [ |s |7 106 o0 2uaz | 0-03395
25 a |5 |lqg |5 |% g 19 In |y D 03505 |0:03207
b |5 |s I - g 15 5 < 14p) 100 350\ O.03T6T
c i5 |5 S |s 5 |s £ |5 (D 1003H\S O.03578
d !5 |5 |s s Yy 15 |5 |5 For 23008 | O-03487
e |5 | % s |5 S Es WO 053413 0.03277
20 a |5 Jw Joa in [y {8 |g | %0 o303 0-03712
b |5 15 [ lg (& |5 [x |5 [V |elapgusz (603713
c |5 |5 |5 15 |15 |s | & N THeo3377  10-03263
d |5 15 |5 15 [ 5 1S | [ & W [=sazzyy 00327
— e |5 15 |15 1Y s 15 [§ 1 WO do0227\  P.0370¥
fo®) a |5 |3 s lg 19 14 |uw |y W |5aszeae 03310
b [ |8 v 15 s1le |5 | & W |5%0canae  |&03991
c |5 | 5 S |15 s |5 8 s 100 FPdeozuw1  [0.03757
d o is |5 15 [s Ig 5 |s 1o 1Elooaa 03556
e |5 |5 |5 1T 5 1s 5 |5 100 f{eopaqr  [O-03624
Tech Initials Relar | S | mC st | RG IAH ISR | g
' ) B Weight Data:
Feeding Times {day): 0 1 2 3 4 5 6 Date/Time in: 3 ~2y-04 H§C0
e o¥s (0815 {o06 | BY cey<Tosy | Date/Time out: 3~24-0h |/ 0502
/W}V 1S5 vz 11460 | {800 11777 W | OvenTemp{®C): _Sq

Tech lnitials: &!/_d

Comments:

AMEC Earth & Environmental Bioassay Laboratory, 5550 Morehouse Dr., Ste. B. San Diego, CA 82121,

QC Check: L& 4/13)ee/

Final Review: _p1~ 57570y



Larval Fish Growth and Survival Test-7 Day Survival

Start Date:  03/17/2004
03/24/2004
Sample Date: 03/16/2004

End Date:

Comments: Site C-3

Test ID:  0403-097
Lab ID;: AEESD-AMEC Bioassay SD Sample Type:
Protocol: EPAM 91-EPA Marine

Sample ID:

Test Species:

City of Buenaventura

Ambient water

AA-Atherinops affinis

Conc-% 1 2 3 4 5
Lab Contro! 1.0000 1.0000 1.0000 1.0000 1.0000
Salt Control 0.8000 1.0000 1.0000 1.0000 1.0000
6.25 0.8000 1.0000 1.0000 0.8000 1.0000
12.5 0.8000 1.0000 1.0000 1.0000 1.0000
25 1.0000 1.0000 0.8000 1.0000 0.8000
50 1.0000 0.8000 0.8000 1.0000 1.0000
100 0.8000 1.0000 1.0000 0©.8000 0.8000
Transform: Arcsin Square Root Rank 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N Sum Critical
Lab Control 1.0000 1.0417 1.3453 1.3453 1.34563 0.000 5
Salt Control 0.9600 1.0000 1.2977 1.1071 1.3453  8.207 5
6.25 0.9200 098583 1.2500 1.1071 1.3453 10.434 4] 2500 16.00
12.5 09600 1.0000 1.2977 1.1071 1.3463  8.207 5 2750 16.00
25 0.9200 0.9583 1.2500 1.1071 1.3453 10.434 5 2500 16.00
50 0.9200 0.9583 1.2600 1.1071 1.3453 10.434 5 2500 186.00
100 0.8800 0.9167 1.2024 1.1071 1.3453 10.848 5 2250 16.00
{All data compared against salt control)
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.82098 0.9 -0.5132 -1.4421
Bartlett's Test indicates equal variances (p = 1.00) 0.37989 15.0863
The control means are not significantly different (p = 0.35) i 2.30601

Hypothesis Test (1-tail, 0.05)

NOEC

LOEC

Chv

TU

Steel's Many-One Rank Test

100

>100

1

Page 1

Dose-Response Plot
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T

Lab Control -

Salt Control 4

6.25 4

12.5 -

25 4

ToxCalc v5.0

50 4

100
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Larval Fish Growth and Survival Test-7 Day Growth

Sfart Date:  03/17/2004 Test ID:  0403-097 Sample ID: CITY OF BU
End Date: 03/24/2004 Lab ID: AEESD-AMEC Bioassay SD Sample Type: AMBIENT WA
Sample Date: 03/16/2004 Protocol: EPAM 81-EPA Marine Test Species: AA-Atherinops affinis
Comments:  Site C-3

Conc-% 1 2 3 4 5

Lab Control 1.0380 1.0760 1.2100 1.3460 1.3140
Salt Control  1.1200 1.5400 1.2080 1.0340 1.0740
6.25 1.0240 1.2140 1.4080 09700 0.9680

2.5 0.7560 1.1800 1.0080 1.0080 1.1240

256 09220 08920 07160 0.9780 0.9660

50 1.0280 0.8140 0.8720 1.0800 0.9040

100 08620 05580 09020 08020 0.8380

Transform: Untransformed 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD
Lab Control 1.1968 1.0013 1.1968 1.0380 1.3460 11.516 5
Salt Control  1.1952 1.0000 1.1952 1.0340 1.5400 17.013 5
6.25 11168 0.9344 1.1168 09680 14080 17.139 5 0.797 2360 02322
1256 1.0152 08484 10152 07560 1.1800 16.057 5 1830 2380 0.2322
*25 08948 07487 08948 07160 09780 11.815 5 3.053 2360 0.2322
“50 09356 07828 0.9356 08140 1.0600 11.190 5 2639 2360 0.2322
*100 0.7924 06630 0.7924 0.5580 09020 17.162 5 4.094 2360 0.2322
Auxiliary Tests : Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.97274 0.8 0.33951 0.21611
Barilett's Test indicates equal variances (p = 0.72) 2.8765 15.0863
The control means are not significantly different (p = 0.99) 0.01456 2.30601
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 12.5 25 17.6777 8 0.23218 0.19426 0.10987 0.0242 0.0047 5 24

Dose-Response Plot

—_

1-tail, 0.05 level
L of significance

7 Day Growth
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Marine Chronic Bioassay

Larval Fish Survival & Weights

Test Species: A . QTOIC)'m 1.5
Client Name: CJ ’I’LI{ OC BUW V@HW&L— Test Date: 3 !1 7/0“}
Sample ID: SC{ZE C:‘g‘ TestNo.: (OYODARA— A%
Eo c. Re Survival on Test Day: Percent |%] panwt. | pan+ fish
. PI"0 [ 1] 2] 3] 4 -5 6] 7 | Surival (@) )
lalb(pt. | a [ B |5 3 13 2-
A5 b |5 |6 [4 |4 o
c | S|y [49 |4 Y
d |5 |5 3 i3 7
e | 5 15 | S |5 q
ltlont] a | 5 15 |4 |4 YV 14~ 18 g
A D b |5 %5 |5 |3 sl &£ 1ls 1&g
¢ |15 | |s |5 v 1< 18 b2
d |5 |s [5 |5 S1s 15 5
e | B |5 | s |z 505 |5 R
.25 a | 518 | |5 NV I [d 1Y 052292  |O.0374-4
b |5 |5 s |35 ¢ |15 |53 [< 063390 1005997
c |5 1% 5 |5 Yy [5 |8 5 go3sto__ 10.04 2ty
d | 5 |y 4 14 ¥ 1l Iu |9 0o 1D.03849
‘ e | B Ix s 13 1 |5 & 0.03404 0.-03288
1.5 a 15 (1w | d [n y 14 tu |y 0pa383  |9.03761
b |S |58 g |8 15 15 | < 60337 | 003927
c |5 | ® S | S 15 18 5 [0.0346) 0.0368
d [5 1% s |5 16 |6 S (50 003566 | 0.OF064H
e 15 !5 | s lg S 19 1y |5 100 go3z00__ | 0.0377
&5 a |5 |6 [« |5 s |5 |5 Pl 003052 |0.03%\5
b 15 |5 |[s I%g 5 15 [|s 5 {06 o032y |0-0371]
c {5 |4 4 14 Y 4 1w |2Y] s 0.0 3\ C.02772
d {5 |5 |5 1% S 15 |5 rd 126 0000 10-O448Y
e |5 5 5 | s g RS Uy > 6,03583 0.04%006
= a |6 |5 |s [5 |5 [& [5 < (5 oo355\ 404065
b |5 |g 4 14 Y ¥ |y Y D 003523  10.03930
c |5 185 |4 (v (Y 17 Ju YT = 603508 |0-0400(
d |5 |8 S [x s 15 1% < oS oazy  C-O¥F1L
e |5 |5 s |5 s 1&g I's S 1 adaccy  |0-04(3
Q0 a |5 | |s | F 4 [% 1y Y D 003290 1603721
b |15 |5 |18 < 1S [3 5 180 0030t p.03380
c |5 |5 s |5 5 1S5 |5 s 106 Felegaz3a  |0.03670
d |l |5 |4d H f ¥ 14 ¢ ¥ FEEdeoawe  10.0356|
e |5 |5 |5 |® s | ¢ |n Y 0 BEHoozing  |0.03757
Tech Initials Pofui] s W |3 | Ry | Ay |sis | Ro
Weight Data;
Feeding Times (day): 0 1 2 3 4 5 6 Date/Time In: oo
RS (85 | 0700 | Oy | Y To3D Date/Time out: QG-—oq- /0700
1 50hs s fveoo Lidoo | 1Bl 74T 16

Comments:

Qven Temp {°C): 3
Tech Initials:

Qc Check: 4 /5o

Final Review: pi1r—5-/¢roy

AMEC Earth & Environmental Bioassay Laboratory. 5550 Morehouse Dr., Ste. B. San Diego, CA 52121,



A. BAHIA



Mysid Survival and Growth Test-7 Day Survival

Start Date:  03/17/2004 Test ID: 0403-098 Sample ID: City of Buenaventura
End Date; 03/24/2004 Lah |ID: AEESD-AMEC Bioassay SD Sample Type: Ambient water
Sample Date: 03/16/2004 Protocol: EPAM 91-EPA Marine Test Species: Te-hysidepsats bahia
Comments:  A-2 AV Amedcanys s
Conc-% 1 2 3 4 5 6 7 8
Lab Control 0.8000 1.0000 1.0000 1.0000 1.0000 1.000C 1.0000 1.0000
Salt Control  0.8000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
625 0.8000 0.8000 1.0000 1.0000 1.0000 1.0000 1.0000 0.8000
12.5 1.0000 0.8000 1.0000 0.8000 1.0000 1.0000 1.0000 1.0000
25 1.0000 1.0000 14.0000 1.0000 1.0000 1.0000 1.0000 0.8000
50 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
100 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 0.8000 -
Transform: Arcsin Square Root Rank 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N Sum Critical
Lab Control 0.9750 1.0000 1.3155 1.1071 1.3453 6.400 8
Salt Control 0.9750 1.0000 1.3155 11071 1.3453 6.400 8
6.25 0.9250 09487 1.2860 1.1071 1.3453 9.813 8 60.00 46.00
125 09500 0.9744 1.2857 1.1071 1.3453 8.574 8 64.00 46.00
25 0.8750 1.0000 1.3155 1.1071 1.3453 6.400 8 68.00 46.00
50 1.0000 1.0256 1.3453 1.3453 1.3453 0.000 8 72.00 46.00
100 0.9750 1.0000 1.3155 1.1071 1.3453  6.400 8 68.00 46.00
(All data compared against salt control)
Auxiliary Tesis Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.71592 0.929 -1.65156 1.21402
Equality of variance cannot be confirmed
The control means are not significantly different (p = 1.00) 0 2.14479
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU
Steel's Many-One Rank Test 100 >100 1
Dose-Response Plot
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Mysid Survival, Growth and Fecundity Test-Growth-Weight

Start Date: 03/17/2004
End Date: 0372412004
Sample Date: 03/16/2004
Comments: A2

Test ID: 0403-098
Lab ID: AEESD-AMEC Bioassay SD Sample Type:
Protocol: EFAM 91-EPA Marine

Sample |1D:

Test Species:

City of Buenaventura
Ambient water
M¥-Mysidepsis bahia
- Wﬁcw,gs

Conc-% 1 2 3 4 5 6 7 8
Lab Control 0.2500 0.3900 0.4060 0.3500 0.3480 0.3060 0.3420 0.3200
Sait Control 0.2700 0.3300 0.3380 0.3820 0.3440 04220 04160 0.4040
625 03000 03080 03300 03340 0.3000 0.3440 0.3400 0.2880
12.5 0.3380 02800 0.3360 0.2800 0.3500 0.3020 0.3480 0.3940
25 0.4500 0.3600 04620 0.3620 04280 0.4160 0.3460 0.3720
50 0.4260 0.3980 0.3560 0.3440 0.3320 0.3740 0.3780 0.4060
100 0.3800 0.3860 0.3740 0.3600 0.3920 0.3860 0.4020 0.3280
Transform: Untransformed 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD
Lab Control 0.3380 0.9332 (.3390 02500 0.4080 14,396 8
Salt Control 0.3633 1.0000 0.3633 02700 04220 14.363 8
*6.25 0.3180 0.8754 0.3180 0.2880 0.3440 6732 8 2435 2306 0.0429
125 03285 09043 03285 02800 03940 11.894 8 1.870 2306 0.0429
25 03995 1.0898 0.3995 0.3480 0.4620 11.245 8 -1.950 2.3068 0.0429
50 0.3768 1.0372 0.3768 0.3320 0.4260 8.541 8 -0.726 2306 0.0428
100 0.3760 1.0351 0.3760 0.3280 0.4020 6.124 8 -0.686 2306 0.0429
{All data compared against salt control)
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.97366 0.929 -0.1832 -0.2553
Bartlett's Test indicates equal variances (p = 0.16) 7.91504 15.0863
The control means are not significantly different (p = 0.35) 0.96007 2.14479
Hypothesis Test {1-tail, 0.05) NOEC LOEC Chv TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 100 >100 1 0.04285 0.11798 0.00778 0.00138 4.6E-04 5, 42
Dose-Response Plot
05
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0.4
2 I~ & - 1 1 1-tail, 0.05 level
.E’ 03 of significance
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AMEC Earth and Environmental Raw Datasheet

A
TestSpecies: M , L flio

Client Name: C{ fy aﬁ‘, gu(’,nave,n{—u Yo Test Date: 3/ 17/ oY

Sample ID: SCRE ~A "'—D\ TestNo.. O Y03~ O9%
gonc. Rep Survival on Test Day: Percent pan wt. |pan + mysid
. 1o 11| 2] 3| 4 (5| 8|7 | suvival () {9)
lablovoll a | 5 |4 [4 |4 [ 4 |4 |4 |4 SO o3¢0 [0.033%7
2 | b |5 [ | § 5 |5 | |g |5 e Hewlzsn 003476
c |5 | s|s |55 |5 [5 |% wo  [Heemnsy (003370
d |5 5 |5 5 |5 |s |5 |5 160 0.0364 |0.034349
e |5 |15 | |[S |s = | & 2] a03332 |00340( |
f 151 s5]s5 |s |55 |5 || oo3u22 | 03575
a [5[ s]s [s |5 [5s 5 15| wo aoamez [ 0.03573
h |5 | 15 | s[5 |5 |5 15 | o po3uzs | 003578
Satontw)l a |5 | § |5 | [S | ¥ [ 4 |4 W0 003308 |9.0344%
2 | b |5 |5 |ls |sls |5]5 [« (ob loospw |00350%
' c |5 |s |s |« ]s [$]5 [« D |le.p3sua  |0.O3E
d [ |5 | 5 g | =g S1s 5 L0 Cln.03846 0.037 3}
e |5 |5 |s |sl15 |5 [5 5 155 llooznis  |5-O3450
f |5 |5 |s |s |5 s | s 5 Ta 0n3eg | 003614
g |5 |5 |8 s | S 515 g D gvamon  [0.03612
h |58 |5 |s 15 | 5|5 1D “oozusy 00365 |
h. 35 a |v | |y 4 | o |H |« ® “lonzziz  [0.033¢72
b |5 g |4 |4 [y g 14 |4 @ Hfoo3ur |9.03577
c |5 |5 |x s |55 |5 |5 1D foozoan (00345
d = 5 5 S 5 5 5 5 [[E)) 608232 D.0z377
e |5 |s |y s |5 |5 |s S Th\) Jlacanax [0.03632
t 15 |s [g |6 |g |5 |s = Lo go3em  [0-0384( |
9 |5 |5 5 s |5 S s S 10 063262  |0.0343%
h |5 15 |5 1s |5 | S |s |4 %0 Slooaae | 0032%0
(-5 a 5 < L = | S P 5 | 5 (o Glen 3354 003522
b |5 [ s | 5 s |s |\ v |9 0 “low3zus_ | D-03435]
c 1l |5 |y 1516 | ]s51]5 0 |lop3sma [0-03467
d |5 |5 |5 [S]5 [y |y [4 %0 Slod3une | 003620
e () 5 g = | 5 5 = - {{D “l o035 0.034F6
f ) T =Y s 5 ¥ 5 el U LoD 32 &.0334v3
g |5 [ s |« |5 |5 |s 5 b Ainpsosd  |H.03243
h |5 [$ ]88 |5 |5 | Y |5 5 o0 “loo3dy  |£-0333¢
Tech Inittals SPIRL (S ML [ AR | el [AY | &
ey o Weight Data:
Feeding Times (day): 0 1 2 3 4 5 6 DatefTime in: =.34- o4l 14ZRS
~ 3T 9085 | pox | Az |og st DatefTime out: 3-25-0¢ 435
/3ol 15165 W00 [ 409 | 11451630 Oven Temp (°C): Gg%
Tech Initials:
Comments: QC Check: ey

Final Review: My S 7S 7oy

AMEC Earth & Environmental Bioassay Laboratory. 5550 Morehouse Dr., Ste. B. San Diego, CA $2121.



AMEC Earth and Environmental Raw Datasheet
A
Test Species: M bg _I/LMI/
Client Name: C\H’H OP Bueyaveintiivo- Test Date: @) 17 _[ o

Sample ID: SCiE A"L TestNo.:. OH0D— 09%
Conc. Re Survival on Test Day: Percent _ pan wt. |pan + mysid
> /> PIro T 11 2] 38 48] 6 7| suvival || 0 @
2-5 a |5 | | ¥ |s |8 |5 |5 |5 [eD 063293 0. (08523
b |5 [5 |5 5|15 |s 185 | 5 \Lh =1 0.03UC8 0.0364%
c |5 |5 |5 s | S |15 | & S 10 | o.b3541 0.03775
d |5 | |5 s |1s |g [& |5 166 Zenzysl  |0-0371RE
e |B 15 |5 b2 S - S RS ) 160 [oo3sus  [O-03759
f |5 1|15 |8 s |58l | &£l \0p Slesous 1003453
g |55 |5 SIS pN ENY 5 160 =l6.03231 803407
h (615 e |5 e [ 5~ 1[4 ® Slga331y 003560 |
50 a |5 |5 | g s 15 |5 |8 5 \Oh gadd22 | H.03235
b |5 |5 | % S |15 |5 |15 S 1o 0532 Q.0352.0
c |85 [ g |5 |5 |5 |5 5 160 0.03138 0.03346
d |5 |5 |5 |5 |5 |5 |5 5 oo 653177 D03349
e [ [5 5[5 1s 1T¢g T 100 lon3iss  |O-0332 4
f 5 S |s s |5 |5 5 ) [0 Zlanzau6 203427
g |5 s |l [ 5 [5 g 5" 100 093300 003421
h |5 S 5 s [5 |5 5 S L 003920 0.03523
| Q0 a |5 |5 |5 | |5 |5 |5 |s o Flop3own |DD3412
' b |5 | vy | &k < |5 |5 L | e I AP 0.03364%
c |5 |s|s |[el5 [5s |¢g |2 0] “eo3193 0.03380
d |5 |s]ls | |5 s |5 |2 100 “loazgze | 003500
e | 5 | slg |lels |ls |5 1s oD ogagus  |0.035%H
f |5 15 s |s 5 5 S 10p ilo.p2983 0.031 76
g |5 s |ls [« [ s 15 5 L0p o032y |O-03 LW
h 15 | € | £ s 15 S 144 14 ®© 0.03502 O-03CLb
a
b
C
d
e
f v
gq
Tech Initials PR [sh {me | AH [RG [ AH | me
Weight Data:
Feeding Times (day): 0 1 2 3 4 5 6 DatefTime in: 3 5 .o jub36
~ ozl loris  [GFos|293e oS¢ of3o DatefTime out: 2-29- 69 435
16315 | oo |Hvo | f74<Ti630 Oven Temp (°C): ___ [,®

Tech Initials: Y {/
Comments: QC Check: Jéé_’d(ézaz

Final Review: TS /S o (

AMEC Earth & Environmental Bioassay L aboratory. 5550 Morehiouse Dr., Ste. B. San Diego, CA 92121.



Mysid Survival and Growth Test-7 Day Survival

Start Date: 03/17/2004
End Date: 03/24/2004
Sample Date: 03/16/2004

Comments: B-1

Test ID: 0403-099
Lab ID: AEESD-AMEC Bioassay SD Sample Type:
Protocol: EPAM 91-EPA Marine

Sample ID:

Test Species:

City of Buenaventura

Ambient water

Mr-Mysidopsts bahia
AM-Ame r'\ccum,._la‘\s

Conc-% 1 2 3 4 5 6 7 8
Lab Control 0.8000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
Salt Control 0.8000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
6.26 1.0000 1.0000 0.8000 1.0000 1.0000 0.8000 1.0000 1.0000
12.6 0.8000 1.0000 1.0000 0.8000 1.0000 1.0000 1.0000 1.0000
25 1.0000 1.0000 1.000C 1.0000 0.8000 0.8000 1.0000 1.0000
50 0.8000 1.0000 1.0000 1.0000 0.8000 4.0000 1.0000 1.0000
100 0.8000 1.0000 1.0000 1.0000 0.8000 1.0000 1.0000 1.0000
Transform: Arcsin Square Root Rank 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N Sum Critical
Lab Confrol 0.9750 1.0000 1.3155 1.1071 1.3453 6.400 8
Salt Control 0.9760 1.0000 1.3155 1.1071 1.3453 6.400 8
6.25 09500 09744 1.2857 11071 1.3453 8.574 8 64.00  46.00
2.5 09500 0.9744 1.2857 1.1071 1.3453 B8.574 8 64.00 46.00
25 09500 0.9744 1.2857 1.1071 1.3453 8.574 8 64.00 46.00
50 0.9500 0.9744 1.2857 1.1071 1.3453 8.574 8 64.00 46.00
100 09500 0.9744 1.2857 1.1071 1.3453 8.574 8 64.00 46.00
(All data compared against sait control)
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.57567 0.829 -1.3005 -0.2556
Bartlett's Test indicates equal variances (p = 0.98) 0.71061 15.0863
The control means are not significantly different (p = 1.00) 0 2.14479
Hypothesis Test (1-tail, 0.05) NOEC LOEC Cchv TU
Steel's Many-One Rank Test 100 >100 1
Dose-Response Plot
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Mysid Survival, Growth and Fecundity Test-Growth-Weight

Start Date: 03/17/2004

End Date: 03/24/2004

Sample Date: 03/16/2004

Comments: B-1

Test ID: 0403-099
Lab ID: AEESD-AMEC Bioassay SD Sample Type:
Protocol: EPAM 91-EPA Marine

Sample |D:

Test Species:

City of Buenaventura

Ambient water

M-Myaidepsis bahia
At Arviz e umysic

Conc-% 1 2 3 4 5 6 7 8
Lab Control 0.2500 0.3900 0.4060 0.3500 0.3480 0.3060 0.3420 0.3200
Salt Control 0.2700 0.3300 0.3330 0.3820 0.3440 0.4220 0.4160 0.4040
6.25 0.2820 0.3440 0.2480 0.2880 0.2980 0.3380 0.2980 0.3300
125 0.2640 03120 03180 02720 0.6940 03300 0.2880 0.3200
25 0.3500 0.3620 0.3500 02740 0.2800 0.2640 0.2860 0.3280
50 03420 0.2860 0.3240 03140 02720 03320 0.3140 0.3260
100 0.2320 0.3120 0.2800 0.2820 (0.2500 0.2880 0.3140 0.3440
Transform: Untransformed Rank 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N Sum Critical
Lab Control 0.3300 0.9332 0.3390 0.2500 0.4060 14.396 8
Salt Control  0.3633 1.0000 0.3633 0.2700 04220 14.363 8
6.25 0.3033 0.8348 0.3033 0.2480 0.3440 10.704 8 48.00 46.00
12.6 03498 09628 0.3498 0.2640 06940 40.352 8 50.50 46.00
25 03130 0.8617 0.3130 0.2640 0.3620 12.400 8 52,00 46.00
50 0.3138 0.8637 0.3138 0.2720 0.3420 7.523 8 47.00  46.00
*100 0.2878 0.7922 0.2878 0.2320 0.3440 12.508 8 4500 46.00
{All data compared against salt control)
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution {p <= 0.01) 0.73391 0.929 3.36593 18.1129
Bartlett's Test indicates unequal variances (p = 4,63E-06) 32.5443 15.0863
The control means are not significantly different {p = 0.35) 0.95007 2.14479
Hypothesis Test (1-tail, 0.05) NOEC LOEC Chv TU
Steel's Many-Cne Rank Test 50 100 70.7107 2
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AMEC Earth and Environmental Raw Datasheet

Test Species: ,ﬁd}. bo o
Client Name: C{ f1y dc Buf;nm/e,nh,( Y Test Date: 3/ 17/ oY

Sample ID: SCRE B“ ( TestNo.: 0 03— Q99
Conc. R Survival on Test Day: Percent |:{ panwt. |pan+ mysid
C/ ("o T 112 3[4 s[6] 7| suvival i{ (0 @
Lab (ontvel| a | 5 | ¢ a 4 i 4 |4 |’ £ 4
=M b |5 | 5 |5 s 1S 1§ |5 5 i)
ﬁ c |55 |5 s |[s[s 515 |5 (0o
d |5 |5 |5 S [ 5 15 19 5 {is) )
e |5 |7 s 15[ =5 |s |15 14 (6o
f 15 |lr |5 |5 |5 |s g |5 8o
g | B |T |'s s s ls |5 (4 \0b
h |5 [ s | S i85 15 {5 |5 LOb
Sitnin]] a |5 |~ |s [ sl ¢ |4 |4 30
=+ | b [5 |5 |5 s s |15 148 e
' c |5 15 [xg s ls |5 [5 5 100
d | 5 Sis [ |5 |5 |¢g S W00
e [5 [95 % c |5 [$ |5 | & Lo
f |5 S I's S|l | s 5 5 Lon ,
9 | 5|5 s |5 |5 |5 5 2
h | & 1 5 | s < |5 s |5 S 106
b5 a |»n |5 1€ | s |15 |5 |5 | S (06 lenzz62  |D.034pY
_ b |5 [s [§E]l<]5 s [5 |5 | wo lon3zzz  [0.03545
c |5 g s |5 1o [y |4 g %0 o030 003224
d |5 | S |8 |s |5 s 15 1% Tis) Hoodaen  18.0 3499
e |5 s | 5 s 15 5 16 s Lo J0.0332) 2034720
f |5 cls |5 |5 5 15 [ 4 0 YT 9.03630
9 [ 5[ |ls |5 |5 S 15 15 [0 (003503 J-03657
h |15 s |5 |18 [ €15 |5 o | looaump  |0-03688
) a |5 lg 1y |4 1Y |4 [ # |4 B Sloalsud  |0.08672
b |5 |4 | g < |5 | £ 1515 Wo._ 7003562 0057|8
c |5 |5 s |55 €185 [5 ' Jan3eia | 90E778
d | | £ |8 | = |x y | ¥ 14 ) enisng | O036F]
e | | s |5 s 1S | & 515 1) “loszpug | O-08575
ft 15 | s |8 s 15 |7 s | s WD Hoodzaa  |0-03764
g |5 sis | |5 15 5 | 5 \tp 1003363 d-03512
h |5 5 | 5 e | 5 5 = 5 (oD “1 003305 O-034 465
Tech Initials 2ot R [SW [We [AH | Bs | A4 { we
Weight Data:’
Feeding Times {day): o 1 2 3 4 5 6 Date/Time in: 3-2d oy (3%
— &5 losns | 5| 3-8 b7 Date/Time out: ‘3-25-0% 14-35
/63> 1515 [0 (W00 | 8o [fgu<T 1630 Oven Temp (°C}: Lo
Tech Initials:
Comments: QC Check: s & ¢/i3fey

Final Review: .\ 75 /5 /0y

AMEC Earth & Environmental Bioassay Laboratory. 5550 Morehouse Dr., Ste. B. San Diego, CA 92121.



AMEC Earth and Environmental

A

Raw Datasheet

Test Species: M . [0(2 /Ald,
Test Date: 6’ I7./0“'{

(it of Buenaventuwo-

Client Name:
Sample ID: suee 6 - | TestNo.: O 0D~ o9
Conc. Re Survival on Test Day: Percent pan wt. |pan + mysid
/) P 1 ¢ [ 2] 3| 4| s 6 | 7 | Suvival [ (9) (a)
=N a |5 |5 |5 £ |5 s |5 3 196 Wl pogy |0 03427
b | 5 s |5 5 |5 5 15 5 106 1069432 0.036( %
c |5 |y |5 s | |5 g | % 106 7| 003478 003053
d |5 | s |s <~ [s |5 | | & {00 Hoozzra _|0-0840
e |[& & | |4 |4 1y 1¥ |49 %0 o322y |0-03366
f 15 |5 |5 a5 1s |s |4 R0 ooy 003577
g [5 |5 |5 |5 15 |5 |5 (06 - 003133 003276
h |S |S (5 | 515 |5 15 |5 Lo Josza3e  [0.03100
0 a |5 |4 |y A E o 4 0 : LooR19) O.0 352
b |5 |5 (S s 15 |l |5 s 1D | enatem O0.03=07
e | 5 | & q s |5 1|5 5 s fTey) Tlos320M O.033 L
d |5 |z |s Ils |5 |5 15 ) 100 1003266 003422
e |5 o (4 |+ 1% 1y Y |1 %0 lon3323 003459
f |5 |5 |5 s [5 |¢o 5 | § LoD “loa3ng Q02484
g |15 |5 185 |55 |> 15 |s 1D Hopazan  |0-0345
h |5 (5 15 |5 12 (£ g [ 5[ i |lopzoue [0-05407
%) a |5 |y (% [ 4 |4 14 ¥ | 91 % “log3an 0.03427
b [5 |4 1% -« |5 |z 5 5 (W ‘(o200 003383
c |5 |ls |s = |5 s | 5 s it AEr Ty 14 O.C369%
d | 5 |5 |[s | S |s |5 15 S uwb Jeozagt  [P-O3¢5
e [ |5 [s |7 15 14 ] A 0 logzaen 00 3027
f 15 |5 |[s |5 |s |5 5 |5 oD lapzson 003738
g |5 > s | 5 S 5 | % L& {on3sW .03 68
h |5 |85 |s |5 [ |5 15 1% 1o Hopasay |0.03763
a
2 ;
[ 4
d
e
f
g
h
Tech Initials | P | sk | mUTAY (26 TAH [my
s ) Weight Data:
Feeding Times (day): 0 1 2 3 4 5 6 DatefTime in: 324-04d (424
— 1ogS otls {DF00[0F 30| &5 |oflo Date/Time out: 3~2576¢ ¢35
/e |[ey4 [y 1o {1800 ly7457 1630 Oven Temp (°C): <
Tech Initials: )
Comments: QC Check: i@ z,f(/s/a_w_i

Final Review: w575 724

AMEC Earth & Environmental Bioassay Laboratory. 5550 Morehouse Dr., Ste. B. San Diego, CA 92121



Mysid Survival and Growth Test-7 Day Survival

Start Date:  03/17/2004 Test ID: 0403-100 Sample ID: City of Buenaventura
End Date: 03/24/2004 Lab 1D: AEESD-AMEC Bioassay SD Sample Type: Ambient water
Sample Date: 03/16/2004 Protocol: EPAM 91-EPA Marine Test Species: M¥-Mysidepsis bahia

Comments:; B-3

A-Americamyds

Conc-% 1 2 3 4 5 6 7 8
Lab Control 0.8000 0.8000 1.0000 1.0000 ©0.8000 1.0000 1.0000 1.0000
Salt Control 0.8000 0.8000 1.0000 1.0000 1.0000 1.0000 1.0000 0.8000
6.25 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
12,5 1.0000 1.0000 0.8000 1.0000 1.0000 1.0000 0.8000 1.0000
25 1.0000 1.0000 1.0000 0.8000 1.0000 1.0000 1.0000 0.8000
50 1.0000 1.0000 1.0000 0.8000 1.0000 1.0000 1.0000 1.0000
100 1.0000 1.0000 1.0000 1.0000 1.0000 0.8000 1.0000 1.0000
Transform: Arcsin Square Root Rank 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N Sum  Critical
Lab Control 0.9250 1.0000 1.2560 1.1071 1.3453 9.813 8
Salt Control 09250 1.0000 1.2560 1.1071 1.3453 9.813 8
625 1.0000 1.0811 1.3453 1.3463 1.3453 0.000 8 80.00 46.00
125 0.9500 1.0270 1.2857 1.1071 1.3453  8.574 8 72.00 46.00
25 09500 1.0270 1.2857 1.1071 1.3463 8.574 8 72.00 46.00
50 0.9750 1.0541 1.3165 1.1071 1.3453 6.400 8 76.00 46.00
100 09750 1.0541 13155 1.1071 1.3453 6.400 8 76.00 46.00
(All data compared against sait control)
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribufion (p <= 0.01) 0.73875 0.929 -1.3766 0.50339
Equality of variance cannot be confirmed
The control means are not significantly different (p = 1.00) fHEEHEHE 2.14478
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test 100 >100 1
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Mysid Survival, Growth and Fecundity Test-Growth-Weight

Start Date: 03/17/2004
End Date: 03/24/2004

Test ID: 0403-100

Sample 1D
Lab ID: AEESD-AMEC Bioassay SD Sample Type:

City of Buenaventura
Ambient water

Sample Date: 03/16/2004 Protocol: EPAM 91-EPA Marine Test Species: MY-Mysidopsis bahia
Comments:  B-3 AM-Bmec comygn
Conc-% 1 2 3 4 5 6 7 B8
Lab Controf 0.2940 0.2580 0.2840 0.3280 0.2740 0.3440 0.2880 0.3020
Salt Contrel 0.2420 0.2300 02420 0.2960 0.3300 0.3220 0.2580 0.2240
6.25 0.3020 02880 03080 04380 0.3240 0.2840 0.2740 0.2860
12.5 0.2780 0.2200 0.2600 0.2580 0.2600 0.2780 0.2300 0.2960
25 02020 02980 0.2680 0.2720 0.2960 02960 0.2600 0.2760
50 (0.3000 0.2900 02980 0.3140 0.3020 0.3940 0.3580 0.3720
100 0.3120 0.2580 0.3420 0.3460 0.3080 0.3100 0.3700 0.3240
Transform: Untransformed 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat  Critical MSD
Lab Control 0.2965 1.1063 0.2965 0.2580 0.3440 9.456 8
Salt Control  0.2680 1.0000 0.2680 0.2240 0.3300 15.689 8
6.25 0.3143 1.1726 0.3143 0.2740 0.4380 16.629 8 -2.522 2,306 0.0423
i25 02600 0.9701 02600 0.2200 0.2060 9.695 8 0436 2.306 0.0423
25 02823 1.0532 0.2823 0.2600 0.2980 5295 8 -0.777 2.306 0.0423
50 0.3285 1.2257 0.3285 02000 0.3840 12171 8 -3208 2306 0.0423
100 0.3213 1.1987 0.3213 02580 0.3700 10.401 8 -2.903 2306 0.0423
(All data compared against salt control)
Auxiltary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.9389 0.929 1.13147 2.21844
Bartiett's Test indicates equal variances (p = 0.06) 10.4714 15.0863
The control means are not significantly different (p = 0.13) 1.59507 2.14479
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp WMSB MSE F-Prob df
Dunnett's Test 100 >100 1 0.04229 0.15779 0.00687 0.00135 9.5E-04 5 42
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AMEC Earth and Environmental

A,

Raw Datasheet

Test Species: ﬂ a //Ud.
Test Date: 61 |7!0L{

Client Name: G‘H’( OP RBueave intAvo-

Sample ID: Scee B‘ D TestNo.:. OH02~ [(D
Conc. Re Survival on Test Day: Percent || panwt |pan+mysid
C/) |01 ]2z 13 a5 ]6] 7| suival || (@ (9)
25 a |B | £ 5 g |5 |15 |5 (oD Ho0355 |O0.03628
b |5 |5 |g [T ]S |5 |5 |5 (G Sosqure  {o.03625
c |5 | |§ S|l |5 |5 | s 1o “loo3es2  |9.03187
d |5 {5 |4 2 e o B 4 | 4 % ooz |0.0=101
e |5 [ ]g [5 [<£ |5 |5 19 > lleesast |poz529
f |5 e | & 5 S E S |4 [h “l0.03524 03672
g |5 ¢ |8 s | 515 |5 |5 | ‘loo33e  [|0.03456
h |5 gl = sty |4 |4 b {eo3z13 |O.03%i|
50 a |5 |5 [5 |« |5 |5 |2 | & Teozzie  10.0336D
— b | 5 s |5 z |5 s |1y |5 1tb 103312 0.0 3457
c |5 g |4 v+ 1g s |15 1o [oomize (603285
d 156 |15 |z 15 1Y 17 | ¢ ) Heoansy 0903608
e |5 |s1lg |5 |S |g |5 I [oaz0u2 (00 317D
f |5 g ls | €15 |5 |5 |5 \d Aoozuse 002653
g9 |5 |5 |s [ = |9 |s 1S |5 I o0 205\ D3 330
h |5 15 |g [= |5 |5 15 |5 (o “lop2asp |03 3
|00 a [5[3 ] =15 <[5 |8 I lowm3z1  |0O= 493
' b |5 s |s [= |S |4 15 |5 T loc230a  |0.03458
c |5 |5 |Is 5 | & s |s |9 ith loo3is2 ¢.03323
d |5 | T |5 =1 |5 |15 |5 LD “ 0.5321) 003 44
e |5 S5 |5 5 |5 § |5 |9 WD ~loa3Mg O.032872
15 |91 % 1[4 [« 1% {4 % loo3uwm  [Q03567
g |5 |5 |5 EEEENEAY LCD Hopaaaq  |0O3592
h 15 g 1g [ 515 (¢ 13 |9 \® __ |:|ooza9e | OO3%58
a 3
b ::(“
c
e R
f
h
h
Tech Initials BInt| Ry [si (e | AY | R | A [ me
Weight Data:
Feeding Times (day}): 0 1 2 3 4 5 6 Date/Time in: 2-24-0d 3®
— RIS |geis | 57 (0730 |cFwsiafie Date/Time out: 2-25-o4 3O
/630|155 (Vo |Ilaed /& p le7ysTi630 Oven Temp (°C}: (219}
Tech Initials:
Comments: QC Check: (/7 Lg‘[g&é_‘i

Final Review: p 57§ 704

AMEC Earth & Environmental Bjoassay Laboratory. 5550 Morehouse Dr., Ste. B. San Diego, CA 92121.



AMEC Earth and Environmental Raw Datasheet
TestSpecies: A4, Oxhuios
Client Name: C{ Fiy f Bu&ﬂml/&nﬁ,{ VA Test Date: 3/ 17/ oY

Sample ID: SCRE B> TestNo.. O Y03~ (D
(.':onc. Rep Survival on Test Day: Percent pan wt. |pan+ mysid
. 0.1 |20 3 [ 41 6 1 6 | 7 [ Sunival |1l  (9) (9)
b Cotvel]l a | 5 | = |4 [4 <« |4 [% |4 > S{ESTERy |0.0347
e D— b =[5 g |5 [ Yy |4 14 &b |:|o.ossus | 003677
c [ [0 g |lelB |5 15 |5 ko llo.ozswe  0.037\Z
d |5 | s {eg |s |55 1|5 15 \0b looss3s  |p-03697
e | 5 S | s Y B { 4 1%Y | Wpygd ‘o0 324 0.073206]
f [ =15 3 5 |15 |s s |5 100 “|o.08502 0. 03L74
g | 5|5 [s |15 1515 | W® ‘lo.oazeq  10.03513
h |5 [5s]s [s]g |5 g M| 1D loo3pga | 003830
it Gl a |5 [ 5 | u Y |4 |y |4 | & oA lo.03540 |0.0371
e 2— b |5 | v |4 |% |4 o |[Y¥ 14 %0 1903410 003525
c [ B | Ss1% [« |5 15 (65 |95 i |las3une 403331
d [ ls |5 |s |5 |3 g s N eo3ne 0.032.58
e !5 |5 1ls | |8 S |5 |5 100 "lo.o 3505 0.03710
f 15 s ls |s [5 |52 [s | Hoongan 688003185
g |5 S 1§ |l |9 <15 IS 10 ‘loozgue  10.03773
h [ [ v 15 [s |5 [y |7 |4 RO loozig2  [2032T¢
5.9% a | [ S |S = | ls |5 15 10 “lagaauy 1B, 03575
b |5 S 5 = 15 | £ 5 [{h los321s 0.03419
c | 5 Yy IS = = 7T < =~ N ‘o.03227 00338
d | 5 y |5 s 15 (5|5 |5 166 ‘603208 003427
e |5 51y & |5 | & S 19 (D | n.03280 D.034¢2
f |5 s |K 5 |5 |s 5 |3 [2) 1a.03u24 O.9354:2
g |5 [ 5s]s [ |5 s 1518 1o eozum _ 1QOBRTS|
h |5 Ely =15 |S | 5159 1D “lo.ogu22 0.03565
(-2 a |5 15 s |5 |5 1§ |5 1D BTl 903330
b |5 | 51y |15 |5 ¢ 15 By} loo3iee  18.0327¢
c 1l | & 1Y | |y 14 14 |4 %0 “le02870 0.0 3000
d | | g |% |«£|Ss |5 |8 |5 &b tlep3ugl |0 .0 36(6
e | [ 5§ |58 s |sls |s |5 e Jooaagn  [0-03314
f |15 gl |=s|ls 1l |S 19 YD lop3nez  |0-03402-
g |5 (&5 |15 |¢ |8 |y D Jooasen  [0-0362Z
h |5 clg =]l sl|ls1s |s | Jleozsez 1003731
Tech initials By Ry 1S | me | Adlre | A¢ | m
Weight Data:
Feeding Times (day): 0 1 2 3 4 5 6 DatefTime in: 3 2d-cU (260
— | bxdS|oms | 07|04 2|09 Heddo Date/Time out: 3-25-0¢ /120
163011815 V1o (140D |/lcw |1 747830 Oven Temp (°G): Lo
Tech Initials: ____A_LJ___

Comments: QC Check: mtf(ﬁ@

Final Review: pr—5745" /oy

AMEC Earth & Environmental Bioassay L aboratory. 5550 Morehouse Dr., Ste. B. San Diego, CA 82121.



Mysid Survival and Growth Test-7 Day Survival

Start Date:  03/17/2004
End Date: 03/24/2004
Sample Date: 03/16/2004

Comments: C-3

Test ID: 0403-101
Lab ID: AEESD-AMEC Bioassay SD Sample Type:
Protocel: EFAM 91-EPA Marine

Sample ID:

Test Species:

City of Buenaventura
Ambient water

We-Mysidepsie bahia
AM-Ame ALiLrmagss

Conc-% 1 2 3 4 5 6 7 8
Lab Centrol 0.8000 0.8000 1.0000 1.0000 0.8000 1.0000 1.0000 1.0000
Salt Control 0.8000 0.8000 1.0000 1.0000 1.0000 1.0000 1.0000 0.8000
6.25 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
125 1.0000 1.0000 1.0000 1.0000 0.8000 1.0000 0.8000 1.0000
25 0.6000 1.0000 1.000C 1.0000 0.8000 1.0000 1.0000 1.0000
50 0.8000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
100 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000 1.0000
Transform: Arcsin Square Root Rank 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N Sum  Critical
Lab Control 0.9250 1.0000 1.2560 1.1071 1.3453  9.813 8
Salt Control 0.8250 1.0000 1.2560 1.1071 1.3453 9.813 8
6.25 1.0000 1.0841 1.3453 1.3453 1.3453 -0.000 8 80.00 46.00
1256 0.9500 1.0270 1.2857 1.1071 1.3453 8.574 8 72,00 46.00
25 009250 1.0000 1.2581 0.8861 1.3453 13.661 8 70.50 46.00
50 0.9750 1.0541 1.3155 1.1071 1.3453  6.400 8 76.00 46.00
100 1.0000 1.0811 1.3453 1.3453 1.3463  0.000 8 80.00 46.00
(All data compared against salt control)
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates non-normal distribution (p <= 0.01) 0.77081 0.929 -1.8211 3.67339
Equality of variance cannot be confirmed
The control means are not significantly different (p = 1.00) it 2.14479
Hypothesis Test (1-fail, 0.05) NOEC LOEC ChV TU
Steel's Many-One Rank Test 100 >100 1
Dose-Response Plot
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Mysid Survival, Growth and Fecundity Test-Growth-Weight

Start Date: 03/17/2004
End Date; 03/24/2004
Sample Date: 03/16/2004
Comments: C-3

Test ID: 0403-101

Sample 1D
Lab ID: AEESD-AMEC Bicassay SD Sample Type:
Protocol: EPAM 91-EPA Marine

Test Species:

City of Buenaventura
Ambient water
W=vysidepsis bahia
AM- fmede amyss

Conc-% 1 2 3 4 5 6 7 8
Lab Control 0.2240 0.2580 0.2840 03280 0.2740 0.3440 0.2880 0.3020
Salt Control 0.2420 0.2300 0.2420 0.2960 0.3300 0.3220 0.2580 0.2240
6.25 0.3060 0.3540 0.3600 0.3200 0.3580 0.2840 0.3840 0.3360
125 0.3400 03060 0.3140 0.2600 03020 03260 0.3060 0.3560
25 0.2140 0.3040 0.3200 0.2660 0.2860 0.3160 0.3080 0.3620
50 02640 0.3380 0.3820 0.3460 0.3560 0.3460 0.3360 0.3840
100 03000 0.3380 0.3340 03400 03400 03740 0.4450 0.4300
Transform: Untransformed 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD
Lab Control 0.2865 1.1063 0.2865 0.2580 0.3440 9.456 8
Salt Control 0.2680 1.0000 0.2680 0.2240 0.3300 15.689 8
6.25 0.3390 1.2649 0.3390 02840 03840 9014 8 -3.592 2306 0.0456
125 03138 1.1707 0.3138 02600 0.3560 9.152 8 -2.315 2306 0.0456
25 02970 1.1082 0.2970 0.2140 0.3620 14.8652 8 -1.467 2306 0.0456
50 0.3440 1.2836 0.3440 02640 03840 10.819 8 -3.845 23068 0.0456
100 03628 1.3535 0.3628 0.3000 0.4460 13.976 8 -4.794 23068 0.0458
{All data compared against salt control)
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.98541 0.929 0.01234 -0.0953
Bartlett's Test indicates equal variances (p = 0.69}) 3.05906 15.0863
The control means are not significantly different (p = 0.13) 1.59507 2.14479
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChvV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 100 >100 1 0.04557 0.17004 0.00965 0.00156 2.2E-04 5, 42
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AMEC Earth and Environmental

Client Name:

Raw Datasheet

Test Species: M . hﬂ _//U.d-'
Test Date: b! |7‘/0"{

(it of Puenaventuro-

Sample ID: ScrRe C "_a/‘ TestNo: 040D~ 0O
Conc. Re Survival on Test Day: _ Percent [7{ panwt. |pan+mysid
(" /) P70 T 1 [ 2 [ 31 4] 5 | 8 | 7 | Survial | (9) {9)
2-5 a |5 |5 |3 s |t 313 (ob 2l 6,631 H.0B22)
b |5 |5 |5 S 15 |15 1S |5 {00 Han3165 0.03317
c [B5 |s |5 s[5 s Is |s Wb | opzuzn | 0.0358%
d |5 s |5 |[=15 1g |S 15 106 Hoomer |O-03420
e |B | s 1y 4y _|W v Y | u 30 5003578 0.034%2|
f |5 | & C s | = 5 s | s 166 1052053 OO321)
g |5 | s . |%x 5 |1s |5 135 15 108 Jea2r0e |0-03356
h (6 |s 5 [STs 15 [S g 10 Hoeazup 003524
S0 a |5 [y 4 [4 1d 1y |Y 14 e “ogzne  |8.03302
— b |5 | &g | s 18 |lg |S |5 |6 Topauaz  |0.0366]
c |5 | s |5 S 15 1g | & 1S (b loazowy |2 03432
d |5 |5 |5 s |5 | 15| s 106 “loa3198 0.0337{
e | 5 > 15 £ 15 2 < S 106 -1 003360 0.03528
f |5 1 5sls | S 165 |¢ | S| 5 166 feosse0 | 003733
g |5 [c|s |53 |5 |15 lo6__ | japssng [OO3714
h |5 s 185 [ 5= |5 £ 15 100 leomnuze |0.03G18
100 a |5 |5 |5 |= |5 |5 15 |5 ios | lop3ugz 10.03633
b |5 |5 15 S |5 [5s |5 |8 Lob ‘1003623 802792
c |5 |lgls |5 15 [§ IS |5 106 len323¢  |9-02403
d |5 | S |k s |15 1s I8 g 166 Hon 3820 (003670
e |5 s |g |l= |15 |s |5 1«g 106 leoacuy  [0-038t7
t |5 |5 |s s |5 |ls |s |5 106 16039 D03082
g |5 1§15 | |5 15 |5 |5 oo lleamee |0-93583
h [5 |6 g |5 s S |85 15 106 1003229 O D3440
a
b
c
d
e &
f
g
h =
Tech Initials & ] R | S | me [AH TRW [-AH [
Weight Data:
Feeding Times {day): 0 1 2 3 4 5 6 DatefTime in: 324 ob
— | g5 0B8R o |09 20 |0 T0#70 Date/Time out: 3-25-o04 (3D
Jezp V155 R [\WoD 1800 17y <T1630 Oven Temp ("C): 7]
Tech Initials: AlS
Comments: QC Check: /3 fe

Final Review: MY § 75 vo4

AMEC Earth & Environmental Bioassay Laboratory. §550 Morehouse Dr., Ste. B. San Dlego, CA 92121.



AMEC Earth and Environmental Raw Datasheet

Test Species: M'  bahio

Client Name: & Fiy oF guMavanh,{ FiA Test Date: 3/ l7/ oY

Sample ID: SCRE C _'5_ TestNo.: QO Y03— |Of
Conc. Re Survival on Test Day: Percent |[7| panwt |pan+ mysid
i P70 [ 1 [ 2 [ 3] 4] 5] 6 [ 7| Suvival - (a) (g)
Lab lotvoil 2 | 5 [ 4 | 4 4 | ¢ Yy |4 14 %0 oo 0.034
H > b |5 [ 5 |5 [ & 1% |y |4 [H 6 oo 0.02677
c |5 (S 1g [ & 5 |5 |5 |5 oo e O.037LZ
d |5 |5 |5 z |5 1515 5 (D oo 0.03697
e |5 [ 5 |5 S5l [y 1Y [ %o lon ©.0382¢]
f |5 |5 | E F1s s | % | 5 10D oo 0036 74
g9 |5 |5 (5 s |s | &€ g 5 L6 oo 2.03513
h |5 |5 |5 z | 5 | < <  Ob =00 0 03430
Sitlninl| a |5 |5 |y w | Yy |y 14 |d Q0 Floo 40371
Ak 5 b |5 [ 5 |w ¢ |y LY |4 14 %O {00 0.0 3525
c | 5= |5 |= s | 5 [ = 5 oo “loa 0.0353|
d |5 |y |5 sl s 15 15 1o oo p-0325%
e |5 [s |5 s |5 |° 5 | s [0 "o 0.03710
f = |5 |5 s | = |1 &5 | ¢ S 10 Hoo 03189
g |5 |5 |85 z |z |5 |4 |5 st Hea 0037775
h |5 [5 |5 = 1S | Y ¢ |4 ab) oo 60327
95 a |» |2 ]s [«[5 | 55 35 ob “Aos3umy  [©. 0F T
b | |s |5 s |5 15 | s 06 oo a1a | 0.03550
c |5 |5 |5 > |5 y 15 5 LOB - |o03073 @.037253%
d |5 |5 |5 S 1S s |5 S 100 8.6 344 0.0 3bo!
e |5 1S |y s |5 s 15 15 100 Tlan3sss  |0.03734-
f |5 | s |5 [ s lgls |5 | & oo |lon3azw (90345
g [5 [ > |5 s |5 s 12 | 5 106D ooz |0.03 ¢34
h |5 1 S]ls | 15 | 15 |5 1ob lon3392 [0.03560
(-5 a |5 {5 |' 5 s 15 s |5 |5 100 6.0 3130 0 03500
b 1S5 |51y |«|5 |5 15 |5 b [Had3ueR 0.02636
c s |5 |s |55 5 |ls |9 o {on3278 003435
d | 5 |s |5 s | 5 < |3 S 10D 100378 0030608
e | B |5 K < 4 o o T XD 003656 O.03507
f |5 S B 515 c |5 5 ith “lo.o3018 8.03179
g |5 | § |14 + | ¥ g |4 4 X0 “003169 0.03312
h | 5 |5 |5 S 15 |16 | s g 160 oo 3333 3.0353]
Tech Initials A 06, | o (e [ AR [ R (AR [ me
S Weight Data:
Feeding Times (day): 0 1 2 3 4 5 6 Date/Timein: 3 2.cx] 13a2
— |ORY5| 0k | a7¢t | 0720 0%y | odJo Date/Time out: 3~25-06 |30
le3o)) 56 |vro [Wod | /e [l74<1670 Oven Temp {°C}: Go

Tech Initials: ﬁé

Comments: QC Check: ;s ,~ éc{ﬂ/ﬁ{

Final Review: 1 ¢/ /oYy

AMEC Earth & Environmental Bioassay Laboratory. 5550 Morehouse Dr., Ste. B. San Diego, CA 92121,



M. PYRIFERA



Kelp Spore Germination Bioassay Worksheet

Client: (;% ot Pueiavenhyan StarvEnd Dates:_ 31904 [ 3 (q.a
Test No.: 6Ued - \¢2 = \65 StarVEnd Times: _\[, 2.0 ! ‘27

Test Species: Macrocystis pyrifera

Date Collected: ERIFE O‘—l

Kelp Collector: AR L TiL

Coliection Location:

Conditions (weather, etc.); ; GL[ . Y\’\Od(,ft,cl:tﬁ. ro DL VA SN 1/) 155t \)'ml\ b'le\,i

Dilution Water Source (Client I; , uu): @ 7.1 5 Olw v l
_ Dilution Water Source (Client i&: ¥ T v )
' Dilution Water Source (Client Ml ¥:
> Dilution Water Source (Reference Toxicant):
. Time of Initial Rinsing and Dessication : Znhlolgl:\ WL HO _ (keep kelp from each collecting bag separated)
3 Time of Rinsing and Transfer to Release Beakers: 6\|‘{|Qt_.i \ 5245 (keep kelp from each collecting bag separated)
~ Conditions of Zoospore Density and Motiiity (beaker 1): 5 !!Qb\ d, .-mr\(,uqm(-\ mo\\L gy
" Time of Blade Removal From Release Beaker 1/Beaker 2 (if needed): v D l

| 5.2

Cpem AR

LT N

Density Counts (target = 90): 1’_‘“@ lg:i- ‘W ’ﬁi \q'x Mean: M

Mean {5}.1 * 10,000 = 2000 spores per mi (Density of Spore Release)

- Calculate the volume of spore stock to add to each test contalner:

(225,000 spores/container)/(density of spore release) = ml stock/container

. In cases of a spore release = 900,000 spores/ml, the volume is 0.25 ml.

=~

If density > 900,000 spores/ml, calculate a dilution factor, x, and create a new spore siock of 900,000 cells/ml and add 0.25 mil:

‘Densityofsporerelease \‘5£‘2(X)O * 025m = BABOCLO spores . _\ﬂ(x)

rd

1 container 225,000 spores

"~ Example: 980,000 * 0.25/225,000 = 1.08 (100 m! stock + 8 ml sw}

~ In cases of a spore release from 450,000 1o 889,000 spores/mt, the volume added should not exceed 0.5 ml. (This volume exceeds the EPA

and MBP required volume of no greater than 1% of the total test solution volume. However, it may sometimes be necessary to exceed the
required limit of 0.3 ml in order to achieve the desired spore density).

- Ifthe density of spore release is < 450,000 spores/ml, check the density of the spores in the second release beaker.

7 Time of Inoculation: \kﬁ ZQ Amount inoculzted: Ot '7—6 o b—
Commenis: Mhe QCL 6, B

AMEC Earlh & Environmentai
Bioassey Leborstory
5550 Morehouse Drive, Suile B

GC Creck: A Yfnifor! Finzl Review: 3{5 ‘5'{7-’5(0‘( Sen Dizgo, CA €2121




Macrocystis Germination and Growth Test-Proportion Germinated

Start Date: 03/17/2004
End Date: 03/19/2004
Sample Date: 03/16/2004
Comments: Sample A-2

Test |D: 0403-102
Lab ID:  AEESD-AMEC Biocassay SD Sample Type:
Protocol: MBP 90-Anderson et al.

Sample ID:;

Test Species:

City of Buenaventura
Ambient water
MP-Macrocystis pyrifera

Conc-% 1 2 3 4 5
Lab Control 0.6600 0.7100 0.9300 0.8300 0.6500
Brine Control 0.7600 0.8100 0.8100 0.8800 0.8700
625 08600 0.7900 0.8600 0.7600 0.7800
125 0.8300 0.7000 0.8000 0.7600 0.8000
25 0.8200 0.8%00 0.8700 0.8400 0.7700
50 0.8200 0.8100 0.8400 0.8100 0.8100
60 0.7700 0.7500 0.8400 0.7700 0.8600
Transform: Arcsin Square Root 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical - MSD
Lab Control 0.7580 0.8177 1.0685 0.9483 1.3030 14.356 5
Brine Control 0.8260 1.0000 1.1435 1.0588 1.2171 5.722 5
6.25 08100 09806 1.1222 1.0588 1.1873 5423 5 0.580 2360 0.0853
125 0.7780 09419 1.0820 09912 1.1458 5.492 5 1700 2360 0.0853
25 08380 10145 11594 1.0706 1.2327 5418 5 -0.442 2360 0.0853
50 0.8180 09903 11302 1.1198 1.1583 1.518 5 0.366 2.360 0.0853
60 0.7980 09661 1.1070 1.0472 1.1873 56086 5 1.009 2360 0.0853
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.93798 0.8 -0.0441 -1.0473
Bartlett's Test indicates equal variances {p = 0.33) 5.76421 15.0863
The control means are not significantly different (p = 0.35) 0.99108 2.30601
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MSDp MSB MSE F-Prob df
Dunnett's Test 60 >80 1.67 0.06882 0.08309

0.00373 0.00327 0.36615 5,24

Page 1

Dose-Response Plot
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Reviewed by: mT



Macrocystis Germination and Growth Test-Growth-Length

Start Date:  03/17/2004
End Date: 03/19/2004

Test ID; 0403-102

Sample ID:

Lab ID: AEESD-AMEC Bioassay SD Sample Type:

City of Buenaventura
Ambient water

Sample Date: 03/16/2004 Protocol: MBP 90-Anderson et al. Test Species: MP-Macrocystis pyrifera
Comments: Sample A-2
Conc-% 1 2 3 4 5
Lab Control 11.750 11.250 12500 11.250 11.500
Brine Control 12,000 11.750 11.000 13.250 13.750
6.25 12500 12750 13.000 12500 13.250
12.5 12.250 14.000 15.500 12.250 14.500
25 14.000 15000 15500 13.750 16.250
50 14.500 14750 14.000 15.500 16.000
60 14.250 16250 13.250 16.250¢ 17.000
Transform: Untransformed 1-Tailed
Conc-% Mean N-Mean Mean Min Max CV% N t-Stat Critical MSD
Lab Control 11.650 0.9433 11650 11250 12500 4.450 5
Brine Control 12.350 1.0000 12.350 11.000 13.760  9.121 5
625 12,800 1.0364 12800 12500 13.250 2.547 5 -0.631 2.360 1.683
12.5 13.700 1.1083 13.700 12250 15500 10.435 5 -1.863 2360 1.683
25 14900 12065 14.800 13.750 16250 6.978 5 -3.577 2360  1.683
50 14950 1.2105 14950 14.000 16.000  5.341 5 -3.647 2360 1.683
60 15.400 1.2470 15400 13.250 17.000 10.241 5 -4278 2360 1.683
Auxiliary Tests Statistic Critical Skew Kurt
Shapiro-Wilk's Test indicates normal distribution (p > 0.01) 0.97464 0.9 -0.1462 -0.7865
Bartlet's Test indicates equal variances (p = 0.16) 7.97645 15.0863
The control means are not significantly different (p = 0.24) 1.26234 2.30601
Hypothesis Test (1-tail, 0.05) NOEC LOEC ChV TU MSDu MsSDp MSB MSE F-Prob df
Dunneft's Test 60 >60 1.67 1.68262 0.13624 7.92333 1.27083 7.7E-04 5, 24

Page 1

Dose-Response Plot
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End Date: 03/19/2004

Test: MC-Macrocystis Germination and Growth Test
Species: MP-Macrocystis pyrifera
Sample ID: City of Buenaventura
Start Date: 03/17/2004

Test 1D: 0403-102

Protocol: MBP 80-Anderson et al.

Sample Type: Ambient water

Lab ID; AEESD-AMEC Bicassay 8D

Total Number Cal
Pos| ID | Rep Group Counted | Germ L1 L2 L3 L4 L5 L6 L7 L8 L9 | L10 | Factor Notes
1 2 2 |Lab Control 100 71 4 5 4 4 4 5 5 4 5 5 2.5
2 {14 | 4 |6.25 100 76 7 5 5 4 6 5 4 4 4 5] 2.5
3 130] 5 |50 100 81 8 5 7 8 6 5 5 6 7 7 2.5
4 12| 2 16.25 100 79 7 5 5 5 3 4 6 6 6 4 2.5
5 | 16 1 |12.5 100 83 4 6 4 3 4 5 6 5 5 7 2.5
6 |34 ] 4 |60 100 77 8 6 6 5 5 5 8 7 7 8 2.5
7 |26 1 |50 100 82 6 6 9 6 5 4 5 7 4 6 2.5
8 |22] 2 |25 100 88 7 6 7 6 5 6 6 8 5 4 2.5
9 | 11 1 ]6.25 100 86 5 5 5 5 5 5 4 5 5 6 2.5
101 & 5 [Lab Control 100 66 4 8 <] 4 5 4 3 4 6 4 2.5
11 g 4 |Brine Control 100 88 6 5 6 6 6 5 5 4 5 5 2.5
121 20| 5 |125 100 80 4 7 8 7 7 5 5 4 6 5 2.5
13 | 10 | 5 |Brine Control 100 87 6 6 6 7 4 5 6 5 5 5 2.5
41 3 3 |Lab Control 100 93 5 4 5 5 5 6 5 5 5 5 2.5
15129 | 4 [50 100 81 7 5 7 4 8 6 6 7 7 5 2.5
16 | 1 1 |Lab Control 100 66 4 6 4 4 4 5 7 4 4 5 2.5
17 | 4 4 |Lab Control 100 83 5 5 4 5 4 4 4 4 6 4 2.5
18 [ 17 | 2 |12.5 100 70 5 7 6 6 5 3 7 5 7 5 2.5
19| 25| 5 |25 100 77 7 8 6 6 7 6 5 8 6 5] 2.5
201 35| & |80 100 86 6 6 6 5 9 8 7 8 6 7 2.5
211 13| 3 [6.25 100 86 4 5 7 4 6 4 5 6 8 5 2.5
221 27| 2 |50 100 81 7 6 6 3 6 6 5 6 7 7 2.5
23 21 1 |25 100 82 6 6 6 6 8 4 6 5 5 6 2.5
24133 | 3 |60 100 84 5 6 5 6 4 4 7 5 5 6 2.5
25118 | 3 |[125 100 80 8 7 5 6 5] 5 6 7 7 5 2.5
26| 28| 3 |50 100 84 6 7 5 7 4 6 6 6 3 6 2.5
27| 23| 3 |25 100 87 5