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INTRODUCTION

Toxicity tests and chemical analyses were conducted on estuarine ambient water
samples collected on 20 July 2004 from the Santa Clara River Estuary located in the City
of San Buenaventura, CA. This third sampling effort for the project was characterized as
a “dry weather” event; the sand berm was closed to tidal flushing and the estuary was full
of water. Dr. Howard Bailey, Mr. Chris Stransky, and Mr. John Rudolph of Nautilus
Environmental, LLC (Nautilus) along with Mr. Nick Buhbe of AMEC Earth &
Environmental (AMEC) coordinated the collection effort, toxicity testing, and chemical
testing programs. 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 blue mussel Mytilus galloprovincialis (formerly Mytilus
edulis), the opossum shrimp Americamysis bahia (formerly Mysidopsis bahia), and the
Pacific topsmelt Atherinops affinis. Bioassays were conducted between 21 and 28 July
2004 at Nautilus located in San Diego, CA. Chemical analyses were performed by
Calscience Environmental Laboratories (CEL) located in Garden Grove, CA.

METHODS AND MATERIALS
SAMPLE COLLECTION AND TRANSPORT

Ambient water samples were collected from four of the eleven sampling locations (A-2,
B-1, B-3, and C-2). 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, global positioning system
(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 a hand pump connected to %"
clear PVC tubing. The end of the tubing was held at mid-depth to collect the water and
pumped into 20-L plastic lined buckets; a total of five buckets were collected at each site.
Nautilus personnel transported all samples to the laboratory where samples were placed
in a 4°C cold room overnight. The following day, each sample was composited and
water quality parameters of temperature, DO, conductivity, salinity, pH, total residual
chlorine, alkalinity, and hardness were measured and recorded in a logbook. A portion
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of each composited sample was then removed for test initiation and the remainder of
each sample was held at 4°C until used for testing.

ORGANISM PROCUREMENT AND HANDLING
Freshwater Species

Fathead Minnow

Fish larvae (1 day old) were purchased from Aquatic Biosystems, Inc. of Fort Collins,
CO. The organisms were placed in plastic bags containing oxygenated culture water,
packed in insulted containers, and transported to Nautilus via overnight delivery service.
Upon arrival at Nautilus, 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 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 Nautilus. 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 clean culture 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 that had at least 3 broods of 8 or more neonates each over the course of the
previous week.

Green Alga

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

Marine Species
Blue Mussel

Nautilus personnel collected the blue mussel Mytilus galloprovincialis from Mission Bay in
San Diego, CA. The mussels were transported from the field to Nautilus in a clean ice
chest with blue ice. 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 prior to test initiation for any indications of significant mortality
(>10%).

Pacific Topsmelt and Opossum Shrimp

Fish (14 days old) and shrimp larvae (7 days old) were purchased from Aquatic
Biosystems, Inc. of Fort Collins, CO. The organisms were placed in plastic bags
containing oxygenated culture water, packed in insulted containers, and transported to
Nautilus via overnight delivery service. Upon arrival at Nautilus, water quality
measurements of temperature, pH, DO, and salinity were recorded in a logbook.
Organism 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%). Larvae of both species
were fed Artemia nauplii to satiation during holding.

Giant Kelp

Giant kelp zoospores are obtained from the reproductive blades (sporophylls) of adult
plants. Nautilus 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
Nautilus 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 overnight. Prior to initiation, the blades were
rinsed again and placed in a 2-L glass beaker containing 1 L of clean 0.20-um 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
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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.

BIOASSAY PROTOCOLS

All freshwater bioassay procedures used for this study followed United States
Environmental Protection Agency (US EPA) methods outlined in, “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 babhia, followed “Short-Term Methods for Estimating the
Chronic Toxicity of Effluents and Receiving Waters to Marine and Estuarine Organisms,
Third Edition (EPA/821/R-02/014),” (US EPA 2002b). The bivalve embryo development
test using Mytilus galloprovincialis was conducted according to the American Society for
Testing and Materials (ASTM) 1999 protocol “Standard guide for conducting static acute
toxicity tests starting with embryos of four species of saltwater bivalve molluscs (E-724-
98)”. Finally, marine bioassays conducted using Atherinops affinis and Macrocystis
pyrifera followed “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).

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, additional controls of
equal salinity to each sample were also tested to ensure that any observed effects were
not due to salinity, rather than other toxic constituents. Three of the samples were
received at a pH greater than 9.00 and equal salinity of 3.1 parts per thousand (ppt). As
a result, a third control of 3.1 ppt and pH greater than 9.00 was added to the test design.
The pH of this control was adjusted using 1.0 N sodium hydroxide (NaOH).
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Test solutions were prepared using graduated cylinders and pipettes. Measurements of
pH, DO, temperature, and conductivity were measured and recorded for each sample
and control. Four replicate test chambers were prepared for each sample 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 before and after addition of the larvae to test
chambers. 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 organisms in each test chamber once per
day. At test termination, final observations were made and test animals were prepared
for weight determination.

Fish weights were determined by placing fish from each test chamber on 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 copper (IlI) chloride (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, additional controls of
equal salinity to each sample were also tested to ensure observed mortality was not due
to salinity rather than other toxic constituents. Three of the samples were received at a
pH greater than 9.00 and equal salinity of 3.1 parts per thousand (ppt). As a result, a
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third control of 3.1 ppt and pH greater than 9.00 was added to the test design. The pH of
this control was adjusted using 1.0 N NaOH.

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 sample 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 sample 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.

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 (six days old and in
log-phase growth at test initiation) were exposed to the samples for a period of 96 hours.
Prior to test initiation, each sample was inspected under a microscope and found to have
native algae present. A portion of each sample was then filtered through a 0.45-um-
nylon membrane filter. Both 100 percent-filtered and 100 percent-unfiltered samples
were tested along with a negative control. This was done to ensure sample toxicity was
not modified by filtration. Because samples were estuarine, additional controls of equal
salinity to the sample were also tested to ensure observed response was not due to
salinity alone. Three of the samples were received at a pH greater than 9.00 and equal
salinity of 3.1 parts per thousand (ppt). As a result, a third control of 3.1 ppt and pH
greater than 9.00 was added to the test design. The pH of this control was adjusted
using 1.0 N NaOH.

Test solutions were prepared using graduated cylinders and pipettes. Nutrients to
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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 sample and control, one of which was used only as a surrogate
for measuring pH and temperature during the exposure period. An additional flask
containing filtered 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 chlorophyll-a
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, with a small opening left for gas
exchange, to prevent contamination and to minimize evaporation.

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. Chlorophyll-a fluorescence was automatically converted to cell density
based on an internal calibration curve that is updated monthly.

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

48-hour Bivalve Embryo Development

Blue mussel embryos were exposed to ambient site water for a period of 48 hours to
evaluate effects on embryo development. Sample concentrations of 25, 50, and 67
percent 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
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testable concentration of 67 percent for each sample. Traditionally, this test is sensitive
to artificial salts and is only conducted using brine. However, because the highest
testable concentration is limited by brine and sample salinity, comparability of results
among all test species is limited as well. Therefore, in this study, each sample was also
tested undiluted by using Forty Fathoms™ sea salt to raise the salinity to 30 ppt. Two
additional controls were also tested to ensure any observed adverse effects were not due
to the addition of hypersaline brine or artificial salt rather than other toxic constituents.
One control was composed of hypersaline brine and deionized water, and the other
composed of Forty Fathoms™ sea salt and deionized water.

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.

Newly fertilized embryos were added to each test chamber to produce a density of 20
embryos/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 first 100
bivalve embryos in each test chamber were counted under a compound microscope at
100x magnification and 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.

Pacific Topsmelt and Opossum Shrimp 7-Day Survival and Growth

These tests estimate 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 of 25, 50, 67 (for consistency with species
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requiring brine) and 100 percent were tested along with a negative control (30 ppt natural
seawater). 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. This
water was also used to prepare the dilutions of full-strength sample.

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 or 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 for both species. A second
technician verified counts and condition of all test organisms before and after addition of
the larvae to test chambers. 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 and reduce evaporation.

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 organisms in 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.

A concurrent CuCl, reference toxicant test (positive control) was conducted with both
species.
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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 of 25, 50, and 65
percent 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 of 65 percent for each sample. Traditionally, this test is sensitive
to artificial salts and is only conducted using brine. However, because the highest
testable concentration is limited by brine and sample salinity, comparability of results
among all test species is limited as well. Therefore, in this study, each sample was also
tested undiluted by using Forty Fathoms™ sea salt to raise the salinity to 32 ppt rather
than hypersaline brine. Two additional controls were also tested to ensure that any
observed effects were not due to the addition of hypersaline brine or artificial salt. One
control was composed of hypersaline brine and deionized water, and the other
composed of Forty Fathoms™ sea salt and deionized water.

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.

A concurrent CuCl, reference toxicant test (positive control) was conducted concurrent to
the ambient water tests.

10
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STATISTICAL ANALYSES

Analysis of ambient water and reference toxicant data was conducted using CETIS™
Comprehensive Environmental Toxicity Information System and Database Software,
Version 1.024. 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 Multiple Comparisons Tests. Median
Lethal Concentration (LCsy) or Median Effect Concentration (ECs,) values were
determined for marine and freshwater 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 total organic carbon (TOC), total dissolved carbon (DOC), total suspended
solids (TSS), cyanide, copper, nickel, zinc, and selenium was performed by CEL
(Appendix F).

RESULTS AND DISCUSSION

Detailed data summaries are contained in Appendix A. Bioassay water quality data,
including total ammonia are located in Appendix B. Statistical analyses and raw data can
be found in Appendix C, and reference toxicant data are located in Appendix D.
Analytical chemistry data reports, field collection data logs, and chain-of-custody
information can be found in Appendices E, F, and G, respectively.

FRESHWATER SPECIES

Performing toxicity tests with freshwater organisms on estuary samples was complicated
by the fact that the salinity was slightly higher than freshwater and could pose variable
levels of stress on the test organisms. Additionally, three of the samples exhibited a pH
above 9.00. Consequently, the samples were tested with concurrent salinity and pH
controls. To separate salinity and pH effects from other constituents present in the
sample, statistical comparisons were made between each full-strength sample and the
appropriate salinity or pH control.

11
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Fathead Minnow 7-Day Survival and Growth

Survival of fathead minnow larvae was 90 percent or greater in all samples. Growth
results were similar to those 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 (Figure 5). The mean dry weight of fish exposed to the
samples ranged from 0.41 to 0.53, whereas the weights of the fish in the salinity controls
ranged from 0.36 to 0.38.

Water Flea 96-Hour Survival

Due to unforeseen health problems with the Ceriodaphnia culture, 7-day results for
survival and reproduction were poor in all controls and treatments (see QA/QC section
for a detailed explanation). Therefore, results reported are for 96-hour survival. Mean
survival was 100 percent for site B-1, which was the site with the lowest salinity.
Remaining sites exhibited lower survival with mean values of 30, 40, and 50 percent for
sites A-2, B-3, and C-2, respectively (Figure 6). However, none of these data were
statistically reduced compared to the appropriate pH or salinity controls. This suggests
that the reduced survival observed in samples A-2, B-3, and C-2 can likely be attributed
to elevated salinity or pH, rather than the presence of toxic compounds.

96-Hour Algal Growth Inhibition

The results of the Selenastrum (green algae) tests are were slightly affected by salinity
based on the differences between the lab control (0 ppt) and the samples and salinity
controls (1.1 to 3.1 ppt). The mean cell density of both lab controls exceeded 2.0 x 10°
cells/ml, whereas the salinity and pH controls exhibited growth in the range of only 0.9 to
1.8 x 10° cells/ml. Algae exposed to filtered ambient water samples ranged from 1.4 to
2.0 x 10° cells/ml. Samples from sites A-2, B-3, and C-2 had greater increases in mean
cell density than the corresponding salinity or pH controls, whereas sample from site B-1
did not. On the other hand, unfiltered samples from all four sites tested concurrently
exhibited low growth, with means ranging from 0.20 to 0.33 x 10° cells/ml, nearly an
order of magnitude lower than the filtered samples. Thus, it is likely that native algal
species and/or particulate debris in the samples sequestered the added nutrients and
prevented the Selenastrum from reaching their optimum cell density.

12
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Fathead Survival
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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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Figure 6. Summary of toxicity test results for water flea 96-hour survival. Mean (£1SD)
values in 100 percent sample are displayed (Fisher’s Exact, 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. All unfiltered samples showed a significant
decrease relative to the salinity control (t-test, p< 0.05, n=4).
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MARINE SPECIES

Marine toxicity test species included the blue mussel, Pacific topsmelt, opossum shrimp,
and giant kelp. Due to the necessity of increasing the salinity of the samples with
hypersaline brine in tests with the blue mussel and giant kelp, modest dilutions of the
samples occurred. Consequently, the highest brined concentration tested with the
bivalve embryo was 67 percent and 65 percent for giant kelp. The samples were also
tested up to full strength with the addition of artificial sea salts. All of the salinity
adjustments for the Pacific topsmelt and opossum shrimp were performed with artificial
salts.

Bivalve Embryo Development

No adverse effects were observed with bivalve larvae, even in full-strength sample
(Figure 8). Mean normal development for the embryos exposed to undiluted samples
ranged from 84 to 89 percent.

Pacific Topsmelt 7-Day Survival and Growth

Neither survival nor growth of topsmelt larvae was adversely affected by exposure to the
samples. Mean survival ranged between 92 and 96 percent and mean biomass ranged
from 1.2 to 1.6 mg among all samples tested (Figure 9). Notably, biomass was greater
in all four full strength samples than in any of the corresponding salt controls.

Opossum Shrimp 7-Day Survival and Growth

Survival of mysids averaged between 95 and 100 percent across sites, indicating that
exposure to the samples did not cause mortality. In addition, no adverse effects were
observed for growth, with the mean biomass ranging from 0.26 to 0.49 mg (Figure 10)
compared with 0.28 to 0.30 mg in the controls.

15
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48-Hour Giant Kelp Germination and Growth

No adverse effects on the germination of giant kelp spores were observed. Percent
germination averaged between 78 and 90 percent in the highest (i.e. full-strength)
concentrations of all the samples tested. Growth was also normal, between 11.3 and
16.6 um, and averaged higher than the controls in three out of the four samples (Figure
11).

Bivalve Development
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Figure 8. Summary of toxicity test results for bivalve 48-hour embryo development using
Mytilus galloprovincialis. Mean (£1SD) values in the highest testable concentration are
displayed. No statistically significant decreases were observed compared to concurrent
brine or salt controls (t-test, p< 0.05, n=5).
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Figure 9. Summary of toxicity test results for Pacific topsmelt 7-day survival and growth.
Mean (£1SD) values in 100 percent sample are displayed. (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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Figure 11. Summary of toxicity test results for kelp spore germination and growth. Mean
(x1SD) values for each site are displayed. No statistically significant decreases were
observed compared to concurrent brine or artificial salt controls (t-test, p< 0.05, n=5).
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AMBIENT WATER TRACE METAL AND ANALYTICAL CHEMISTRY RESULTS

Copper concentrations in these samples were low, ranging between 3.4 and 3.7 ug/L as
total copper. 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,” (US EPA 2000).
Moreover, concentrations of nickel, selenium, and zinc were relatively low, and all below
their respective water quality guidelines. These data suggest that these contaminants
were unlikely to be associated with toxicity (Tables 1 and 2). Measurements for cyanide,
total organic carbon (TOC), dissolved organic carbon (DOC), and total suspended solids
(TSS) are included in Table 3.

Table 1. Summary of Total and Dissolved Trace Metal Concentrations Measured in
Santa Clara River Estuary Samples Collected 20 July 2004.

Concentration (ug/L)

Sample Form Copper Nickel Selenium Zinc
Dissolved 3.44 8.03 2.95* 1.43

A-2
Total 3.45 8.27 2.21 2.26
Dissolved 3.27 6.31 1.26 17.5*

B-1
Total 3.47 6.66 1.74 17.2
Dissolved 3.35 7.85 2.03 2.17

B-3
Total 3.67 8.11 2.23 3.65
Dissolved 3.03 8.38 3.41* ND

C-2
Total 3.41 8.85 2.91 1.53

*In these cases the dissolved portion exceeds the total. However, the difference is <20%
and falls within the RPD confidence limits for chemical analysis.
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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 90
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

4 Values expressed as a dissolved fraction excluding the EPA freshwater CCC value for selenium

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

° Freshwater CMC depends on ratio of selenite to selenate, CMC - Criterion Maximum
Concentration

CCC - Criterion Continuous Concentration

Table 3. Summary of Analytical Chemistry Measured in Santa Clara River
Estuary Samples Collected 20 July 2004.

Sample Cyanide (mg/L) TOC (mg/L) DOC (mg/L) TSS (mg/L)

A-2 < 0.050 2.3 2.7 28
B-1 < 0.050 5.8 7.3 <1.0
B-3 < 0.050 2.5 2.8 28
C-2 < 0.050 24 2.8 38

Note: DOC levels detected were slightly higher than TOC levels possibly due to the presence
of DOC in the filters used during sample preparation at the chemistry lab.
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QA/QC
FRESHWATER SPECIES

Laboratory controls met acceptability criteria for all three freshwater species tested.
Mean percent survival for the fathead minnow lab controls ranged from 93 to 95 percent
(>80 percent criterion); mean dry biomass ranged from 0.42 to 0.47 mg (> 0.25 mg
criterion). No mortality was observed in the lab controls for the water flea test, which has
a minimum criterion of 90 percent for acute toxicity tests. Finally, the lab controls for the
green alga test had mean final densities ranging from 20.4 to 20.8 x 10° cells/ml, and
variability among control replicates ranged from 5.44 to 8.71 percent. Acceptability
criteria for this test are a minimum mean final density of 10 x 10° cells/ml and less than
20 percent variability among control replicates.

Reference toxicant tests conducted using the fathead minnow and green alga met test
acceptability criteria, and fell within two standard deviations of laboratory control chart
means. The reference toxicant test for the water flea met the test acceptability criterion
for survival, but the LCs, was well above two standard deviations of the historical mean
(Appendix C). It is possible that the reduced survival and reproduction observed in the
Ceriodaphnia culture were caused by an infection from a contaminated food source.
When the animals were used for acute and chronic reference toxicant testing, the
following observations were made: 1) Mortality was high and reproduction was low in the
controls, low, and high concentrations but the animals exposed to the middle
concentrations of copper had good survival and reproduction. This suggests that low
concentrations of copper inhibited the growth of the infection agent. 2) The acute test
showed no effect up to 25 pg/L, almost twice as high as the mean LCs, for the last 20
tests. Decreases in sensitivity to copper have been previously observed when acute
tests wee initiated with food. It is possible that this acute reference toxicant test was
initiated with food, since the estimated LCs, (50 pg/L) was nearly the same as that for the
chronic test (67 pg/L).

MARINE SPECIES

Laboratory controls met acceptability criteria for all four marine species tested, and fell
within two standard deviations of laboratory control chart means. The bivalve
development test resulted in lab controls with mean normal development of 91 percent.
Currently, no criterion is specified for mussels in the ASTM 1999 protocol. However, the
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minimum acceptability criterion for oysters, which is an alternate species for this test, is
70 percent. Therefore, this was used as a guideline for acceptability in the mussel test.
Topsmelt mean control survival ranged from 84 to 92 percent and mean dry biomass
ranged from 1.1 to 1.4 mg. Both endpoints exceed the minimum requirements of 80
percent survival and 0.85 mg biomass. Mean percent survival for the mysid controls
ranged from 95 to 98 percent, which also has a minimum requirement of 80 percent.
The mean dry biomass for both mysid controls equaled 0.29 mg (> 0.2 mg criterion).
Finally, the kelp test controls exhibited 72 to 74 mean percent germination and 12 to 13
um mean spore length, exceeding the criteria of 70 percent and 10 um, respectively.
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Appendix Table A-1. Larval Fish 7-Day Survival and Growth Test Results
City of Buenaventura

Test Species: Pimephales promelas

Santa Clara River Estuary Dry Weather Sampling Event
Test Initiation Date: 21 July 2004

Mean Retained .
Sample Replicate No. Alive gs:;’; Percent Biomass l;l_ean Retameda
Survival® (mg) lomass (mg)
A 10 100 0.52
Lab Control #1 B 9 90 95 +/- 5.8 0.51 0.47 +/- 0.05
C 10 100 0.45
D 9 90 0.42
A 9 90 0.44
B 10 100 0.41
L.ab Control #2 93 +/- 9.6 42 +/- 0.
C 10 100 0.44 0.42+/-0.02
D 8 80 0.40
A 10 100 .
Salinity Control #1 B 8 80 g :;
(3.1 ppt) c 7 20 85 +/- 13 0.36 0.38 +/- 0.03
A-2, B-3, C-2 )
D 9 90 0.40
A 9 90 0.38
Salinity Control #2 B 8 80 0.36
(1.1 ppt) 90 +/- 8.2 ’ 0.36 +/- 0.02
B-1 C 9 90 0.35
D 10 100 0.37
A 9 90 0.38
pH-adjusted Control B 9 90 0.39
95 +/- 5.8 0.36 +/- 0.04
A-2, B-3, C-2 C 10 100 0.31
D 10 100 0.34
A 9 90 0.50
A-2 B o 90 90 +/- 8.2 0.50 0.50 +/- 0.01
C 10 100 0.50
D 8 80 0.51
A 9 90 0.45
B-1 B 10 100 90 +/- 8.2 0.43 0.41 +/- 0.03
C 8 80 0.39
D 9 90 0.40
A 10 100 0.42
B 8 80 0.42
- 95 +/- 10 0.44 +/- 0.02
B-3 C 10 100 0.47
D 10 100 0.45
A 8 80 0.50
C-2 B o 90 93 +/- 9.6 0.53 0.53 +/- 0.05
C 10 100 0.48
D 10 100 0.59

@ Mean results are presented +/- 1 standard deviation.
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Appendix A-2. Water Flea Acute Survival Test Results
City of Buenaventura
Santa Clara River Estuary Dry Weather Sampling Event
Test Initiation Date: 21 July 2004
Test Species: Ceriodaphnia dubia

Percent Mean Percent Percent Mean Percent
Sample Replicate Survival at Survival at Survival at Survival at
48 Hours 48 Hours® 96 Hours 96 Hours?
1 100 100
2 100 100
3 100 100
4 100 100
5 100 100
L.ab Control #1 6 100 100 100 100
7 100 100
8 100 100
9 100 100
10 100 100
1 100 100
2 100 100
3 100 100
4 100 100
5 100 100
Lab Control #2 6 100 100 100 100
7 100 100
8 100 100
9 100 100
10 100 100
1 0 0
2 100 100
3 100 100
Salinity Control #1 4 0 0
(3.1 ppt) S 100 60 +/- 52 100 60 +/- 52
A2 B-3. C-2 6 100 100
’ ’ 7 100 100
8 0 0
9 100 100
10 0 0
1 0 0
2 100 100
3 100 100
Salinity Control #2 4 100 100
(1.1 ppt) 2 180 80 +/- 42 180 80 +/- 42
B-1 7 100 100
8 100 100
9 100 100
10 100 100
1 0 0
2 100 100
3 100 100
4 0 0
pH Adjusted Sait 5 0 0
Control 6 100 S0 +/-53 100 50 +/-53
7 100 100
8 0 0
9 0 0
10 100 100

® Mean results are presented +/- 1 standard deviation.



Appendix A-2 (con'd.). Water Flea Acute Survival Test Results
City of Buenaventura
Santa Clara River Estuary Dry Weather Sampling Event
Test Initiation Date: 21 July 2004
Test Species: Ceriodaphnia dubia

Percent Mean Percent Percent Mean Percent
Sample Replicate Survival at Survival at Survival at Survival at
48 Hours 48 Hours? 96 Hours 96 Hours?
1 0 0
2 100 100
3 100 100
4 0 0
5 0 0
A-2 6 100 30 +/- 48 100 30 +/- 48
7 0 0
8 (o] 0
9 0 0
10 0 0
1 100 100
2 100 100
3 100 100
4 100 100
5 100 100
B-1 6 100 100 100 100
7 100 100
8 100 100
9 100 100
10 100 100
1 0 0
2 100 100
3 100 100
4 100 100
5 100 0
B-3 6 0 50 +/- 53 0 40 +/- 52
7 100 100
8 0 0
9 0 0
10 0 0
1 0 0
2 100 100
3 100 100
4 0 0
5 100 100
C-2 6 100 50 +/- 53 100 50 +/- 53
7 0 0
8 0 0
9 100 100
10 0 0

? Mean results are presented +/- 1 standard deviation.



Appendix A-2 (con'd.). Water Flea 7-Day Survival and Reproduction Test Results
City of Buenaventura
Santa Clara River Estuary Dry Weather Sampling Event
Test Initiation Date: 21 July 2004
Test Species: Ceriodaphnia dubia

Percent Mean Percent Number of Mean Number
Sample Replicate Survival at Survival at Neonates of Neonates
7 Days 7 Days? Produced Produced?

1 0 2
2 0 22
3 100 12
4 0 15

Lab Control #2 : 1 30 +/- 48 y 12 +/-6.3
7 0 20
8 0 5
9 0 1"
10 100 15
1 0 0
2 100 26
3 100 15
4 100 15
Salinity Control 5 100 16

#2 (1.1 ppt) 6 0 70 +/- 48 0 14 +/- 8.1
7 0 17
8 100 15
9 100 15
10 100 20
1 100 28
2 100 32
3 0 20
4 100 30
5 100 35

B-1 6 100 70 +/- 48 33 25 +/-11
7 100 34
8 0 0
9 0 12
10 100 25

? Mean results are presented +/- 1 standard deviation.
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Appendix Table A-3. 96-Hour Algal Growth Inhibition Test Results
City of Buenaventura

Santa Clara River Estuary Dry Weather Sampling Event
Test Initiation Date: 21 July 2004
Test Species: Selenastrum capricornutum

Samble Reblicate Initial Density Final Density Mean Final Density Percent Mean Percent
P P (10° cells/ml) (10° celis/ml) (10° cells/ml)® Growth Growth
A 0.100 21.4 21300
B 0.100 18.9 18800
b Control 20.4 +/- 1.1
Lab Control #1 c 0.100 21.0 20900 20350
D 0.100 20.5 20400
A 0.100 20.7 20600
B 0.100 18.7 18600
i 20.8 +/- 1.81 20675
Lab Control #2 c 0.100 231 23000 6
D 0.100 20.6 20500
A 0.100 13.7 13600
Salinity Control #1
(3.1 ppt) 2 g:gg 2;10§ 9.84 +/- 3.62 1;;3000 9370
A-2, B-3, C-2 : :
D 0.100 1 6.95 6850
Salinity Control #2 A 0.100 17.2 17100
B 0.100 16.9 16800
. 17.8 +/- 0.8 17700
% é_‘:pt) c 0.100 18.7 8 +/-0.883 18600
D 0.100 18.4 18300
A 0.100 7.7 7560
pH-adjusted Control B 0.100 16.5 15400
10.6 +/- 5.32 10548
A-2, B-3, C-2 c 0.100 46 4530
D 0.100 14.8 14700
A 0.100 14.1 14000
B 0.100 14.0 13900
2Fi 14.6 +/- 0.902 14525
A-2 Filtered c 0.100 15.9 15800
D 0.100 14.5 14400
A 0.100 13.6 13500
B 0.100 12.6 12500
-1 Filtered 13.9 +/-1.42 13775
B-1 Filtere c 0.100 15.9 15800
D 0.100 13.4 13300
A 0.100 9.7 9550
B 0.100 13.7 13600
-3 Fi 14.0 +/- 3.28 13913
B-3 Filtered c 0.100 152 15100
D 0.100 17.5 17400
A 0.100 18.3 18200
B 0.100 18.8 18700
2Fi 7 +-1. 19600
C-2 Filtered c 0.100 198 19.7 +/- 1.61 19700
D 0.100 219 21800
Blank A-2 A 0.100 0.200 NA 100 NA
Blank B-1 A 0.100 v 0.100 NA 0 NA
Blank B-3 A 0.100 0.040 NA 60 NA
Blank C-2 A 0.100 0.240 NA 140 NA

® Mean results are presented +/- 1 standard deviation.



Appendix Table A-3 (con'd). 96-Hour Algal Growth Inhibition Test Results
City of Buenaventura

Santa Clara River Estuary Dry Weather Sampling Event
Test Initiation Date: 21 July 2004
Test Species: Selenastrum capricornutum

Sample Replicate Initial Density Final Density = Mean Final Density Percent Mean Percent
P P (10° cells/ml) (10° cells/ml) (10° cells/mi)* Growth Growth
A 0.100 2.20 2100
B 0.100 227 2170
- ilt: 2.28 +/-0.152
A-2 Unfiltered c 0.100 2.50 2400 2183
D 0.100 " 2.16 2060
A 0.100 3.57 3470
B 0.100 3.14 3040
A Ung 3.27 +/-0.209 3165
B-1 Unfiltered c 0.1000 - 312 20 3020
D 0.100 3.23 3130
A 0.100 ' 2.04 1940
B 0.100 1.25 1150
) ] " 1.97 +/-1.05
B-3 Unfiltered c 0.100 1.17 1.0 1070 1873
D 0.100 - 3.43 3330
A 6.100 2.33 2230
B 0.100 1.93 1830
. 2.46 +/- 0.943 2355
C-2 Unfiltered c 0.100 3.82 3720
D 0.100 1.74 1640

® Mean results are presented +/- 1 standard deviation.



MARINE



A. AFFINIS



Appendix Table A-4. Site A-2 Marine Larval Fish 7-Day Survival and Growth Test Results
City of Buenaventura
Santa Clara River Estuary Dry Weather Sampling Event
Test Initiation Date: 21 July 2004
Test Species: Atherinops affinis

. . . Percent Mean Percent Retained Mean Retained
Concentration Replicate No. Alive . . . .
Survival Survival® Biomass (mg) Biomass (mg)®

A 5 100 1.5
B 5 100 1.3

Lab Control C 5 100 92 +/- 11 16 1.4 +/-0.24
D 4 80 1.0
E 4 80 1.6
A 5 100 1.1
B 4 80 1.1

Sait Control C 5 100 96 +/- 8.9 14 1.3+/-0.16
D 5 100 1.4
E 5 100 1.3
A 5 100 14
B 4 80 1.4

25% C 4 80 92 +/- 11 15 1.5+/-0.13
D 5 100 186
E 5 100 1.6
A 4 80 1.4
B 5 100 1.6

50% C 5 100 96 +/-8.9 16 1.5+/-0.16
D 5 100 1.4
E 5 100 1.7
A 5 100 1.4
B 5 100 1.5

67% C 5 100 100 15 1.5 +/-0.09
D 5 100 1.5
E 5 100 1.6
A 4 80 1.6
B 5 100 1.8

100% C 5 100 92 +/- 11 17 1.6 +/- 0.20
D 4 80 1.4
E 5 100 1.3

? Mean results are presented +/- 1 standard deviation.



Appendix Table A-4 (Con'd). Site B-1 Marine Larval Fish 7-Day Survival and Growth Test Results
City of Buenaventura

Santa Clara River Estuary Dry Weather Sampling Event
Test Initiation Date: 21 July 2004
Test Species: Atherinops affinis

. . . Percent Mean Percent Retained Mean Retained
Concentration Replicate No. Alive . . . . a
Survival Survival Biomass (mg) Biomass (mg)

A 5 100 1.5
B 5 100 1.3

Lab Control C 5 100 92 +/- 11 1.6 1.4 +/-0.24
D 4 80 1.0
E 4 80 1.6
A 5 100 1.1
B 4 80 1.1

Sait Control C 5 100 96 +/- 8.9 1.4 1.3+/-0.16
D 5 100 1.4
E 5 100 1.3
A 5 100 1.5
B 5 100 1.4

25% C 5 100 100 1.3 1.4 +/-0.12
D 5 100 1.4
E 5 100 1.5
A 4 80 1.3
B 4 80 1.3

50% Cc 5 100 92 +/- 11 14 1.4 +/-0.24
D 5 100 1.1
E 5 100 1.7
A 5 100 1.3
B 5 100 1.3

67% C 5 100 100 1.4 1.3 +/-0.09
D 5 100 1.2
E 5 100 1.5
A 5 100 1.4
B 5 100 1.4

100% C 5 100 96 +/- 8.9 1.3 1.4 +/-0.10
D 4 80 1.3
E 5 100 1.5

 Mean results are presented +/- 1 standard deviation.



Appendix Table A-4 (Con'd). Site B-3 Marine Larval Fish 7-Day Survival and Growth Test Results
City of Buenaventura

Santa Clara River Estuary Dry Weather Sampling Event
Test Initiation Date: 21 July 2004
Test Species: Atherinops affinis

. . . Percent Mean Percent Retained Mean Retained
Concentration Replicate No. Alive . . 3 . . a
Survival Survival Biomass (mg) Biomass (mg)
A 5 100 16
B 5 100 1.3
Lab Control C 4 80 84 +/- 17 1.2 12 +/-0.24
D 4 80 1.3
E 3 60 0.88
A 5 100 1.2
B 4 80 1.1
Salt Control C 4 80 84 +/- 17 1.1 1.2+/-0.16
D 3 60 1.0
E 5 100 1.4
A 5 100 1.1
B 5 100 1.4
25% C 4 80 96 +/- 8.9 1.2 1.2 +/-0.15
D 5 100 1.1
E 5 100 1.4
A 5 100 1.4
B 5 100 1.5
50% C 5 100 96 +/- 8.9 1.4 1.3+/-0.19
D 5 100 1.1
E 4 80 1.1
A 5 100 1.2
B 5 100 1.3
67% C 5 100 96 +/- 8.9 1.6 1.3+/-0.25
D 4 80 1.0
E 5 100 16
A 4 80 1.2
B 5 100 1.3
100% C 5 100 92 +/- 11 1.2 1.2+/-0.11
D 5 100 1.0
E 4 80 1.3

® Mean results are presented +/- 1 standard deviation.



Appendix Table A-4 (Con'd). Site C-2 Marine Larval Fish 7-Day Survival and Growth Test Results
City of Buenaventura

Santa Clara River Estuary Dry Weather Sampling Event
Test Initiation Date: 21 July 2004
Test Species: Atherinops affinis

. . . Percent Mean Percent Retained Mean Retained
Concentration Replicate No. Alive . . . ) a
Survival Survival Biomass (mg) Biomass (mg)
A 5 100 16
B 5 100 1.3
Lab Control C 4 80 84 +/-17 12 1.2+/-0.24
D 4 80 1.3
E 3 60 0.88
A 5 100 1.2
B 4 80 1.1
Salt Control C 4 80 84 +/- 17 1.1 1.2+/-0.16
D 3 60 1.0
E 5 100 1.4
A 5 100 11
B 5 100 1.2
25% C 4 80 96 +/-8.9 1.3 1.2 +/-0.15
D 5 100 15
E 5 100 1.2
A 4 80 1.2
B 4 80 11
50% C 5 100 92 +/- 11 1.2 1.2 +/-0.08
D 5 100 1.2
E 5 100 1.3
A 5 100 1.4
B 5 100 1.2
67% C 5 100 96 +/- 8.9 1.1 1.3 +/-0.21
D 4 80 1.1
E 5 100 1.6
A 5 100 1.7
B 4 80 1.5
100% C 4 80 92 +/- 11 12 1.5 +/-0.22
D 5 100 1.3
E 5 100 1.6

? Mean results are presented +/- 1 standard deviation.
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Appendix Table A-5. Site A-2 Opossum Shrimp 7-Day Survival and Growth Test Results
City of Buenaventura

Santa Clara River Estuary Dry Weather Sampling Event
Test Initiation Date: 21 July 2004
Test Species: Americamysis bahia

. . . Percent Mean Percent Retained Mean Retained
Concentration Replicate No. Alive Survi . . . a
urvival Survival Biomass (mg) Biomass (mg)
A 4 80 0.30
B 5 100 0.36
C 5 100 0.22
D 5 100 0.29
Lab Control £ 4 80 95 +/-9.3 0.30 0.29 +/- 0.04
F 5 100 0.33
G 5 100 0.26
H 5 100 0.30
A 5 100 0.30
B 5 100 0.31
c 5 100 0.27
D 4 80 0.28
Salt Control £ 5 100 95 +/- 9.3 0.27 0.28 +/- 0.02
F 4 80 0.27
G 5 100 0.26
H 5 100 0.30
A 5 100 0.37
B 5 100 0.36
C 5 100 0.39
o D 5 100 0.33 :
25% £ 5 100 100 0.36 0.34 +/- 0.04
F 5 100 0.27
G 5 100 0.33
H 5 100 0.32
A 5 100 0.40
B 5 100 0.42
C 5 100 0.38
D 5 100 0.39
50% £ 5 100 98 +/- 7.1 027 0.37 +/-0.17
F 5 100 0.44
G 5 100 0.62
H 4 80 ' 0.01
A 5 100 0.44
B 4 80 0.26
C 5 100 0.48
D 5 100 0.34
67% £ 5 160 98 +/- 7.1 0.41 0.38 +/- 0.07
F 5 100 0.42
G 5 100 0.39
H 5 100 0.31
A 5 100 0.38
B 4 80 0.33
C 5 100 0.50
o D 4 80 3 0.35 3
100% £ 5 100 95 +/-9.3 0.37 0.39 +/- 0.06
F 5 100 0.46
G 5 100 0.39
H 5

100 0.32

# Mean results are presented +/- 1 standard deviation.



Appendix Table A-5 (Con'd). Site B-1 Opossum Shrimp 7-Day Survival and Growth Test Results
City of Buenaventura

Santa Clara River Estuary Dry Weather Sampling Event
Test Initiation Date: 21 July 2004
Test Species: Americamysis bahia

. ] . Percent Mean Percent Retained Mean Retained
Concentration Replicate No. Alive Survi . a . . a
urvival Survival Biomass (mg)  Biomass (mg)
A 4 80 0.30
B 5 100 0.36
C 5 100 0.22
D 5 100 0.29
Lab Control £ 4 80 95 +/-9.3 0.30 0.29 +/- 0.04
F 5 100 0.33
G 5 100 0.26
H 5 100 0.30
A 5 100 0.30
B 5 100 0.31
C 5 100 0.27
D 4 80 0.28
Salt Control £ 5 100 95 +/- 9.3 027 0.28 +/- 0.02
F 4 80 0.27
G 5 100 0.26
H 5 100 0.30
A 5 100 0.35
B 5 100 0.39
C 5 100 0.29
o D 4 80 0.20
25% £ 5 100 95 +/- 9.3 0.29 0.30 +/- 0.06
F 5 100 0.28
G 5 100 0.30
H 4 80 0.28
A 5 100 0.33
B 5 100 0.26
C 5 100 0.22
o D 4 80 : 0.21 .
50% £ 5 100 98 +/- 7.1 0.23 0.26 +/- 0.04
F 5 100 0.30
G 5 100 0.28
H 5 100 0.23
A 4 80 0.16
B 5 100 0.25
C 5 100 0.25
o D 5 100 3 0.28 .
67% £ 5 100 98 +/- 7.1 0.96 0.25 +/- 0.04
F 5 100 0.25
G 5 100 0.28
H 5 100 0.25
A 5 100 0.24
B 4 80 0.22
C 5 100 0.21
o D 5 100 _ 0.21 -~
100% £ 5 100 98 +/-7.1 0.28 0.26 +/- 0.05
F 5 100 0.23
G 5 100 0.31
H 5 100 0.33

® Mean results are presented +/- 1 standard deviation.



Appendix Table A-5 (Con'd). Site B-3 Opossum Shrimp 7-Day Survival and Growth Test Results
City of Buenaventura

Santa Clara River Estuary D'ry Weather Sampling Event
Test Initiation Date: 21 July 2004
Test Species: Americamysis bahia

Concentration Replicate No. Alive Percent Mean P.ercaent _Retained Mf’a" Retained
Survival Survival Biomass (mg)  Biomass (mg)®
A 5 100 0.30
B 5 100 0.29
C 5 100 0.32
D 5 100 0.25
Lab Control E 4 80 98 +/- 71 0.29 0.29 +/-0.02
F 5 100 0.26
G 5 100 0.29
H 5 100 0.28
A 5 100 0.30
B 5 100 0.30
C 5 100 0.31
D 5 100 0.27
Salt Control £ 5 100 98 +/- 7.1 0.96 0.29 +/- 0.03
F 5 100 0.32
G 4 80 0.24
H 5 100 0.32
A * w* *
B 5 100 0.32
C 5 100 0.41
o D 5 100 0.39
25% £ 5 100 100 0.43 0.41 +/-0.05
F 5 100 0.46
G 5 100 0.48
H 5 100 0.41
A 5 100 048
B 5 100 0.43
C 5 100 0.49
o D 5 100 0.46
50% E 5 100 100 0.39 0.46 +/- 0.04
F 5 100 0.42
G 5 100 0.51
H 5 100 0.47
A 5 100 0.47
B 5 100 0.44
C 5 100 0.45
0, D 5 100 0.44 :
67% £ 5 100 100 0.44 0.44 +/- 0.02
F 5 100, 0.40
G 5 100 0.44
H 5 100 0.43
A 5 100 0.46
B 5 100 0.49
C 5 100 0.51
o D 5 100 0.46 _
100% £ = 100 100 0.48 0.47 +/- 0.04
F 5 100 0.52
G 5 100 0.39
H 5 100 0.45

? Mean results are presented +/- 1 standard deviation.
* Replicate spilled during test period.



Appendix Table A-5 (Con'd). Site C-2 Opossum Shrimp 7-Day Survival and Growth Test Resuilts
City of Buenaventura
Santa Clara River Estuary Dry Weather Sampling Event
Test Initiation Date: 21 July 2004
Test Species: Americamysis bahia

. . . Percent Mean Percent Retained Mean Retained
Concentration Replicate No. Alive Survi . a . . a
urvival Survival Biomass (mg) Biomass (mg)
A 5 100 0.30
B 5 100 0.29
C 5 100 0.32
D 5 100 0.25
Lab Control £ 4 80 98 +/- 71 0.29 0.29 +/- 0.02
F 5 100 0.26
G 5 100 0.29
H 5 100 0.28
A 5 100 0.30
B 5 100 0.30
C 5 100 0.31
D 5 100 0.27
Salt Control £ 5 100 98 +/-7.1 026 0.29 +/- 0.03
F 5 100 0.32
G 4 80 0.24
H 5 100 0.32
A 5 100 0.45
B 5 100 0.39
(o} 5 100 0.38
o D 5 100 0.39
25% E 5 100 100 0.43 0.41 +/- 0.02
F 5 100 0.41
G 5 100 0.41
H 5 100 0.40
A 5 100 0.49
B 5 100 0.46
C 5 100 0.51
o D 5 100 0.46 .
50% E 5 100 100 0.53 0.48 +/- 0.03
F 5 100 0.44
G 5 100 0.44
H 5 100 0.50
A 5 100 0.42
B 5 100 0.48
C 5 100 0.45
o D 5 100 0.47 3
67% £ 5 100 100 0.45 0.47 +/-0.03
F 5 100 0.53
G 5 100, 0.48
H 5 100 0.45
A 5 100 0.50
B 5 100 0.55
o} 5 100 0.47
o D 5 100 0.41 -
100% £ 5 100 100 0.49 0.49 +/- 0.07
F 5 100 0.39
G 5 100 0.59
H 5

100 0.48

® Mean results are presented +/- 1 standard deviation.



M. GALLOPROVINCIALIS



Appendix Table A-6. Site A-2 48-Hour Bivalve Embryo Development Test Results
City of Buenaventura
Santa Clara River Estuary Dry Weather Sampling Event
Test Initiation Date: 21 July 2004
Test Species: Mytilus galloprovincialis

Percent Normal Mean Percent Normal

Concentration® Replicate
P Development Development”

92

92

90 91 +/- 2.3
94

88

83

88

84 85 +/-4.0
90

80

93

87

79 85+/-5.2
85

83

94

96

88 91 +/-3.9
88

88

89

94

92 92 +/-2.0
92

94

88

89

88 90 +/-2.9
93

94

93

80

79 86 +/-6.5
92

85

? The 100% test concentration was achieved by the addition of artificial sea salts. All other test concentrations were

Lab Control

Brine Control

Salt Control

25%

50%

65%

100%

MOODY>MOOTPIMOO®PIMIOO®PIMIOPIMUOO>PIMIOO TP

achieved by the addition of hypersaline brine. NOEC and LOEC statisitcal comparisons were made between the salt
control and 100% sample, and between the brine control and remaining test concentrations.
® Mean results are presented +/- 1 standard deviation.



Appendix Table A-6 (Con'd). Site B-1 48-Hour Bivalve Embryo Development Test Results
City of Buenaventura
Santa Clara River Estuary Dry Weather Sampling Event
Test Initiation Date: 21 July 2004
Test Species: Mytilus galloprovincialis

Percent Normal Mean Percent Normal

Concentration® Replicate
P Development Development®

92

92

90 91 +/-23
94

88

83

88

84 85 +/-4.0
90

80

84

85

86 83+/-44
75

83

88

95

84 89 +/-4.0
88

90

90

80

90 87 +/-4.6
86

91

86

92

88 86 +/-4.6
83

80

87

79

81 84 +/-3.4
86

85

? The 100% test concentration was achieved by the addition of artificial sea salts. All other test concentrations were

Lab Control

Brine Control

Salt Control

25%

50%

65%

100%

MOODWPMOOPIMOOT®PIMOOTPPIMOO®>PIMUOOTPIMOO TP

achieved by the addition of hypersaline brine. NOEC and LOEC statisitcal comparisons were made between the salt
control and 100% sample, and between the brine control and remaining test concentrations.
® Mean results are presented +/- 1 standard deviation.



Appendix Table A-6 (Con'd). Site B-3 48-Hour Bivalve Embryo Development Test Results
City of Buenaventura
Santa Clara River Estuary Dry Weather Sampling Event
Test Initiation Date: 21 July 2004
Test Species: Mytilus galloprovincialis

Percent Normal Mean Percent Normal

ion® Replicat
Concentration eplicate Development Development”

92
92
90 91 +/-2.3
94
88
83
88
84 85 +/- 4.0
90
80
82
77
83 82 +/-3.6
87
82
89
93
88 90 +/- 5.6
82
97
89
90
86 90 +/-3.4
92
95
84
88
89 87 +/-2.0
88
86
75
92
91 86 +/- 8.8
77
93

Lab Control

Brine Control

Salt Control

25.0%

50%

65%

100%

MOoOOWYXPIMUOUO0O®P>PIMOO®PIMIOOCPrIMOOT>PIMOO®PIMOOT>




Appendix Table A-6 (Con'd). Site C-2 48-Hour Bivalve Embryo Development Test Results
City of Buenaventura
Santa Clara River Estuary Dry Weather Sampling Event
Test Initiation Date: 21 July 2004
Test Species: Mytilus galloprovincialis

Percent Normal Mean Percent Normal

ion® Replicate
Concentration P Development Developmen i

92
92
90 91 +/-2.3
94
88
83
88
84 85 +/-4.0
90
80
82
82
77 82 +/-36
87
83
97
92
81 89 +/-59
88
89
88
91
87 88 +/-1.7
87
89
92
90
85 90 +/- 5.1
85
97
89
90
88 89 +/-1.7
86
90

Lab Control

Brine Control

Salt Control

25.0%

50%

65%

100%

MO0 W>»PMOO0OP»PIMOOTPIMOOPIMOOTPIMOTOPIMOOTP




M. PYRIFERA



Appendix Table A-8. Site A-2 48-Hour Kelp Spore Germination and Growth Test Results

City of Buenaventura
Santa Clara River Estuary Dry Weather Sampling Event
Test Initiation Date: 21 July 2004

Test Species: Macrocystis pyrifera

Concentration Replicate Perf:ent Mean !Dercent Spore Length Mean Spore
Germinated Germinated® (nm) Length (um)®

A 69 12
B 69 . 12

Lab Control #1 c 68 72 +/-4.9 13 12 +/-11
D 80 10
E 72 12
A 78 11
B * *

Brine Control #1 o 77 73 +/-5.6 13 13 +/-1.2
D 67 14
E 69 14
A 78 12
B 82 11

Salt Control #1 Cc 83 81 +/- 2.1 12 12 +/- 0.89
D 81 13
E 79 . 11
A 79 11
B 73 12

25% Cc 62 69 +/-7.2 8.3 10 +/-1.3
D 66 10
E 63 10
A 74 1
B 73 11

50% Cc 59 65 +/- 7.6 13 12 +/- 1.2
D 60 14
E 60 12
A 81 14
B 74 13

65% c 72 75 +/-4.8 12 13 +/- 0.84
D 78 ‘ 14
E 69 14
A 63 13
B 66 12

100% o 75 67 +/- 4.8 8.8 11+/-16
D 65 13
E 64 11

@ Mean results are presented +/- 1 standard deviation.
* Replicate excluded from analysis due to possible test chamber contamination.



Appendix Table A-8 (Con'd). Site B-1 48-Hour Kelp Spore Germination and Growth Test Results

City of Buenaventura
Santa Clara River Estuary Dry Weather Sampling Event
Test Initiation Date: 21 July 2004

Test Species: Macrocystis pyrifera

Concentration Replicate Pen_:ent Mean !’ercent Spore Length Mean Spore
Germinated Germinated® (nm) Length (pm)®
A 69 12
B 69 12
Lab Control #1 Cc 68 72 +/-4.9 13 12 +/-1.1
D 80 10
E 72 12
A 78 ' 11
B * *
Brine Control #1 o 77 73 +/-5.6 13 13 +/-1.2
D 67 14
E 69 14
A 78 12
B 82 11
Salt Control #1 o 83 81 +/-2.1 12 12 +/- 0.89
D 81 13
E 79 . ' 11
A 57 14
B 60 14
25% o 61 62 +/- 4.1 13 14 +/-0.73
D 63 14
E 68 ‘ 13
A 72 17
B 68 17
50% Cc 56 68 +/- 10 20 17 +/-1.9
D 83 15
E 63 18
A 59 16
B 73 17
65% o 66 67 +/- 5.3 18 17 +/- 0.86
D 68 18
E 70 17
A 73 16
B 81 17
100% o 74 73 +/- 5.8 16 17 +/-0.73
D 65 17
E

75 . 18
@ Mean results are presented +/- 1 standard deviation.
* Replicate excluded from analysis due to possible test chamber contamination.



Appendix Table A-8 (Con'd). Site B-3 48-Hour Kelp Spore Germination and Growth Test Results

City of Buenaventura
Santa Clara River Estuary Dry Weather Sampling Event
Test Initiation Date: 21 July 2004

Test Species: Macrocystis pyrifera

Percent Mean Percent Spore Length  Mean Spore Length

Concentration Replicate Germinated Germinated® (um) (um)?
A 73 130
B 74 13.3
Lab Control #2 o 77 74 +/-6.3 12.3 13 +/-0.76
D 81 1.5
E 64 13.3
A 69 12
B 75 15
Brine Control #2 Cc 65 : 72 +/-6.2 14 14 +/-1.2
D 79 13
E *, *
A 84 11
B 79 . 15
Salt Control #2 C 74 82+/-54 13 13 +/-1.2
D 86 12
E 87 13
A 75 13
B 68 12
25% c 74 72+[-2.7 12 13+/-1.7
D 71 15
E 72 16
A 71 13
B 66 13
50% C 61 67 +/-5.8 13 13 +/-0.74
D 75 15
E 63 13
A 61 16
B 64. . 14
65% c 66 66 +/- 8.1 13 14 +/-1.2
D 79 13
E 58 15
A 75 " 15
B 65 15
100% C 79 66 +/-13 16 15 +/- 0.65
D 47 14
E 62 15

# Mean results are presented +/- 1 standard deviation.
* Replicate excluded from analysis due to possible test chamber contamination.



Appendix Table A-8 (Con'd). Site C-2 48-Hour Kelp Spore Germination and Growth Test Results

City of Buenaventura

Santa Clara River Estuary Dry Weather Sampling Event

Test Initiation Date: 21 July 2004

Test Species: Macrocystis pyrifera

. . Percent Mean Percent Spore L.ength  Mean Spore Length
Concentration Replicate . .
Germinated Germinated? (um) (um)?
A 73 13.0
B 74 133
Lab Control #2 C 77 74 +/-6.3 12.3 13 +/-0.76
D 81 11.5
E 64 13.3
A 69 12
B 75 15
Brine Control #2 C 65 72 +/-6.2 14 14 +/-1.2
D 79 13
E * *
A 84 11
B 79 15
Salt Control #2 C 74 82+/-54 13 13+/-1.2
D 86 12
E 87 13
A 63 12
B 70 12
25% C 76 71 +/-5.1 11 11 +/-11
D 75 9.3
E 71 11
A 75 13
B 60 9.8
50% C 72 71 +/-6.1 13 13+/-2.1
D 73 12
E 74 16
A 74 95
B 65 11
65% C 77 70 +/-5.4 14 12+/-1.6
D 65 12
E 71 13
A 67 11
B 78 16
100% C 64 72 +/-6.2 13 13+/-2.3
D 74 12
E 77 16

? Mean results are presented +/- 1 standard deviation.

* Replicate excluded from analysis due to possible test chamber contamination.
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P. PROMELAS



Test Summary: Page 1 of 1

Report Date: 19 Aug-04 1:01 PM
C ETI S RepOrt Link: 06-6107-5783/0407-047

‘ Fathead Minnow 7-d Larval Survival and Growth Test Anf.Z AMEC Bioassay SD
Test: 06-7756-1654 Test Type: Growth-Survival (7d) Duration: 6 Days 23 Hours
Start Date: 21 Jul-04 04:00 PM Protocoi: EPA/821/R-02-013 (2002) Species: Pimephales promelas
End Date: 28 Jul-04 03:00 PM Dil Water: Diluted Mineral Water (8:2) Source: Aquatic Biosystems. CO
Setup Date: 21 Jul-04 04.00 PM Brine: Not Applicable
Sampie: 02-6088-6219 Materiai:  Estuarine Monitoring Sample Client: City of Buenaventura
Sampled: 20 Jul-04 02:50 PM Code: 0407-047 Project:
Received: 21 Jul-04 07:45 AM Source: City of Buenaventura
Hold Time: 25 Hours (19.3 °C) Station: A-2

Comparison Summary

Analysis Endpoint NOEL LOEL ChV MSDp Method
08-8786-8038 7d Proportion Survived 100 >100 N/A 0.20711 Equal Variance t
13-4590-8037 100 >100 N/A 0.09401 Equal Variance t
17-0062-1291 100 >100 N/A 0.09401 Equal Variance t
04-2289-6644 Mean Dry Weight-mg 100 >100 N/A 0.10107 Equal Variance t
11-2848-8668 100 >100 N/A 0.07060 Equal Variance t
15-6000-6236 100 >100 N/A 0.12482 Unequal Variance t

Test Acceptability

Analysis Endpoint Attribute Statistic Lower Limit Upper Limit Decision

08-8786-8038 7d Proportion Survived Control Response  0.85 0.8 Passes acceptability criteria
13-4590-8037 0.95 0.8 Passes acceptability criteria
17-0062-1291 0.95 0.8 Passes acceptability critena

7d Proportion Survived Summary

Conc-% Control Type Reps Mean Minimum  Maximum SE SD CcvV

0 Lab Control 4 0.95000 0.90000 1.00000 0.02887 0.05774 6.08%
0 pH-adjusted C 4 0.95000 0.90000 1.00000 0.02887 0.05774 6.08%
0 Salt Control 4 0.85000 0.70000 1.00000 0.06455 0.12910 15.19%
100 4 0.90000 0.80000 1.00000 0.04082 0.08165 9.07%

Mean Dry Weight-mg Summary

Conc-% Control Type Reps Mean Minimum  Maximum SE SD cv

0 Lab Control 4 0.47350 0.41800 0.52000 0.02493 0.04987 10.53%
0 pH-adjusted C 4 0.35525 0.31300 0.39000 0.01823 0.03646 10.26%
0 Salt Control 4 0.38425 0.35900 0.41300 0.01363 0.02727 7.10%
100 4 0.50000C 049500 0.50700 0.00300 0.00600 1.20%

7d Proportion Survived Detail

Conc-% Control Type Rep1 Rep 2 Rep 3 Rep 4

0 Lab Control 1.00000  0.90000  1.00000  0.50000
0 pH-adjusted C  0.90000  0.90! 30 1.00000  1.00000
0 Sait Control 1.00000 0.80°00  0.70000  0.90000
100 0.90000  0.90C0D0  1.00000  0.80000

Mean Dry Weight-mg Detail

Conc-% Control Type Rep1 Rep 2 Rep 3 Rep 4

0 Lab Control 0.52000 0.51100 0.44500 041800
0 pH-adjusted C  0.38100 0.398000 0.31300 0.33700
0 Salt Control 0.41300 0.36300 0.35900  0.40200
100 0.49500 0.49500 0.50300 0.50700

000-089-124-1 CETIS™ v1.024 Approved Bygé. é\é %7%/4



CETIS Report

Page 6 of 6
19 Aug-04 1:01 PM

Comparisons:
Report Date:

Analysis: 17-0062-1291

Fathead Minnow 7-d Larval Survival and Growth Test A~ Py AMEC Bioassay SD
Endpoint Analysis Type Sample Link  Control Link  Date Analyzed Version

7d Proportion Survived Comparison 06-6107-5783 06-6107-5783 19 Aug-04 1:00 PM  CETISv1.024
Method Alt H Data Transform Z NOEL LOEL Toxic Units ChV MSDp
Equal Variance t C>T Angular (Corrected) 100 >100 1.00 N/A 9.40%
Test Acceptability

Attribute Statistic Lower Limit Upper Limit  Decision

Control Response 0.95 0.8 Passes acceptability criteria

ANOVA Assumptions

Attribute Test Statistic Critical P Level Decision(0.01)

Variances Variance Ratio 1.75393 47.46723 0.65584 Equal Variances

Distribution Shapiro-Wilk W 0.95631 0.74935 0.74224 Normal Distribution

ANOVA Table

Source Sum of Squares  Mean Square DF F Statistic P Level Decision(0.05)

Between 0.01161802 0.0116180 1 0.95 0.36665 Non-Significant Effect

Error 0.07314242 0.0121904 6

Total 0.08476043 0.0238084 7

Group Comparisons

Control vs Conc-% Statistic Critical P Level MSD Decision(0.05)

Lab Control 100 0.9762408  1.94318 0.18332 0.1517075 Non-Significant Effect

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum  Maximum SD Mean Minimum  Maximum SD

0 Lab Control 4 0.95000 0.90000 1.00000 0.05773 1.33053 1.24905 1.41202 0.09409
100 4 0.90000 0.80000 1.00000 0.08165 1.25431 1.10715 1.41202 0.12461
000-089-124-1 CETIS™ v1.024

Approved By:@#%ﬁ£



Comparisons: Page 2 of 6

C ETI S Re OI’t Report Date: 19 Aug-04 1:01 PM
p Analysis: 08-8786-8038
Fathead Minnow 7-d Larval Survival and Growth Test A o> AMEC Bioassay SD
Endpoint Analysis Type Sample Link  Control Link  Date Analyzed Version
7d Proportion Survived Comparison 06-6107-5783 06-6107-5783 19 Aug-04 1:00 PM  CETISv1.024
Method Alt H Data Transform z NOEL LOEL Toxic Units ChVv MSDp
Equal Vanance t C>T Angular (Corrected) 100 >100 1.00 N/A 20.71%
Test Acceptability
Attribute Statistic Lower Limit Upper Limit  Decision
Control Response 0.85 0.8 Passes acceptability criteria
{ ANOVA Assumptions
Attribute Test Statistic Critical P Level Decision(0.01)
\Variances Variance Ratio 2.12911 47.46723 0.55074 Equal Variances
Distribution Shapiro-Wilk W 0.96937 0.74935 0.87603 Normal Distribution
| ANOVA Table
Souice Sum of Squares Mean Square DF F Statistic P Level Decision(0.05)
Between 0.00831335 0.0083134 1 0.34 0.57988 Non-Significant Effect
Error 0.1457636 0.0242939 6
Total 0.15407693 0.0326073 7
| Group Comparisons
Control vs Conc-% Statistic Critical P Level MSD Decision(0.05)
Salt Control 100 -0.5849776 1.94318 0.71006 0.2141643 Non-Significant Effect
Data Summary Original Data Transformed Data
Conc-% Control Type Count Mean Minimum  Maximum SD Mean Minimum  Maximum SD
3 Salt Control 4 0.85000 0.70000 1.00000 0.12910 1.18984 0.99116 1.41202 0.18182
100 4 0.90000 0.80000 1.00000 0.08165 1.25431 1.10715 1.41202 0.12461

002-089-124-1

CETIS™ v1.024

Approved By:%_?{ ?B/é



Comparisons: Page 4 of 6

C ETl S Re Ort Report Date: 19 Aug-04 1:01 PM
p Analysis: 13-4590-8037

Fathead Minnow 7-d Larval Survival and Growth Test A-, 2. AMEC Bioassay SD
Endpoint Analysis Type Sample Link  Control Link  Date Analyzed Version

7d Proportion Survived Comparison 06-6107-5783 06-6107-5783 19 Aug-04 1:00 PM  CETISv1.024
Method Alt H Data Transform 4 NOEL LOEL Toxic Units Chv MSDp
Equal Variance t cC>T Angular {Corrected) 100 >100 1.00 N/A 9.40%

Test Acceptability

Attribute Statistic Lower Limit Upper Limit  Decision
Control Response 0.95 0.8 Passes acceptability criteria

ANOVA Assumptions

Attribute Test Statistic Critical P Level Decision(0.01)

Variances Variance Ratio 1.75393 47.46723 0.65584 Equal Variances

Distribution Shapiro-Wilk W 0.95631 0.74935 0.74224 Normal Distribution

ANQVA Table

Source Sum of Squares Mean Square DF F Statistic P Level Decision(0.05)
Between 0.01161802 0.0116180 1 0.95 0.36665 Non-Significant Effect
Error 0.07314242 0.0121904 6

Total 0.08476043 0.0238084 7

Group Comparisons

Control vs Conc-% Statistic Critical P Level MSD Decision(0.05)

pH-adjusted Co 100 0.9762408  1.94318 0.18332 0.1517075 Non-Significant Effect

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum  Maximum SD Mean Minimum  Maximum SD

0 pH-adjusted C 4 0.95000 0.90000 1.00000 0.05773 1.33053 1.24905 1.41202 0.09409
100 4 0.80000 0.80000 1.00000 0.08165 1.25431 1.10715 1.41202 0.12461

000-089-124-1 CETIS™ v1.024




Comparisons: Page 5 of 6

C ET | S Re Ort Report Date: 19 Aug-04 1:01 PM
p Analysis: 15-6000-6236

Fathead Minnow 7-d Larval Survival and Growth Test A~_ ) AMEC Bioassay SD

Endpoint Analysis Type Sample Link  Control Link  Date Analyzed Version

Mean Dry Weight-mg Comparison 06-6107-5783 06-6107-5783 19 Aug-04 1:01 PM  CETISv1.024

Method Alt H Data Transform z NOEL LOEL Toxic Units ChVv MSDp

Unequal Variance t C>T Untransformed 100 >100 1.00 N/A 12.48%

ANOVA Assumptions

Attribute Test Statistic Critical P Level Decision(0.01)

Varances Variance Ratio 69.07761 47.46723 0.00576 Unequal Variances

Distribution Shapiro-Wilk W 0 95800 0.74935 0.76014 Normal Distribution

ANOVA Table

Source Sum of Squares  Mean Square DF F Statistic P Level Decision(0.05)

Between 0.00140451 0.0014045 1 1.1 0.33197 Non-Significant Effect

Error 0.00756897 0.0012615 6

Total 0.00897349 0.0026660 7

Group Comparisons

Control vs Conc-% Statistic Critical P Level MSD Decision(0.05)

Lab Control 100 -1.055164 2.353363 0.81559 0.05910399 Non-Significant Effect

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum  Maximum SD Mean Minimum  Maximum SD

0 Lab Control 4 0.47350 0.41800 0.52000 0.04987

100 4 0.50000 0.49500 0.50700 0.00600

000-089-124-1

CETIS™ v1.024

Approved BWZZ/@



CETIS Report

Comparisons:
Report Date:
Analysis:

Page 3 of 6
19 Aug-04 1:01 PM
11-2848-8668

i Fathead Minnow 7-d Larval Survival and Growth Test A - P~

AMEC Bioassay SD

Endpoint Analysis Type Sample Link  Control Link  Date Analyzed Version
Mean Dry Weight-mg Comparison 06-6107-5783 06-6107-5783 19 Aug-04 1:01 PM  CETISv1.024
Method Alt H Data Transform z NOEL LOEL Toxic Units Chv MSDp
Equal Variance t C>T Untransformed 100 >100 1.00 N/A 7.06%
ANOVA Assumptions

Attribute Test Statistic Critical P Level Decision(0.01)

Vanances Variance Ratio 20.65350 47.46723 0.03323 Equal Variances

Distribution Shapiro-Wilk W 0.96720 0.74935 0.85517 Normal Distribution

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P Level Decision(0.05)

Between 0.02679614 0.0267961 1 68.74 0.00017 Significant Effect

Error 0.00233876 0.0003898 6

Total 0.0291349 0.0271859 7

Group Comparisons

Control vs Conc-% Statistic Critical P Level MSD Decision(0.05)

Salt Control 100 -8.291227 1.94318 0.99992 0.02712785 Non-Significant Effect

Data Summary Original Data Transformed Data
Conc-% Control Type Count Mean Minimum  Maximum SD Mean Minimum  Maximum SD
0 Salt Control 4 0.38425 0.35900 0.41300 0.02727

100 4 0.50000 0.49500 0.50700 0.00600
000-089-124-1 CETIS™ v1.024

Approved B)‘% 7 %/‘Zé/




CETIS Report

Comparisons:

Report Date:
Analysis:

Page 1 of 6
19 Aug-04 1:01 PM
04-2289-6644

Fathead Minnow 7-d Larval Survival and Growth Test BA- P

AMEC Bioassay SD

Endpoint Analysis Type Sample Link  Control Link  Date Analyzed Version

Mean Dry Weight-mg Comparison 06-6107-5783 06-6107-5783 19 Aug-04 1:01 PM  CETISv1.024
Method Alt H Data Transform z NOEL LOEL Toxic Units Chv MSDp
Equal Variance t C>T Untransformed 100 >100 1.00 N/A 10.11%
ANOVA Assumptions

Attribute Test Statistic Critical P Level Decision(0.01)

Variances Variance Ratio 36.92997 47.46723 0.01442 Equal Variances

Distribution Shapiro-Witk W 0.97074 0.74935 0.88871 Normal Distribution

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P Level Decision(0.05)

Between 0.0419053 0.0419053 1 61.37 0.00023 Significant Effect

Error 0.00409676 0.0006828 6

Total 0.04600206 0.0425881 7

Group Comparisons

Control vs Conc-% Statistic Critical P Level MSD Decision(0.05)

pH-adjusted Co 100 -7.834116 1.94318 0.99989 0.03590398 Non-Significant Effect

Data Summary Originat Data Transformed Data

Conc-% Control Type Count Mean Minimum  Maximum SD Mean Minimum  Maximum SD

0 pH-adjusted C 4 0.35525 0.31300 0.39000 0.03646

100 4 0.50000 0.49500 0.50700 0.00600

000-089-124-1 CETIS™ v1.024

Iy 30!
Approved By%;ﬂ&d



Freshwater Chronic Bioassay

Larval Fish Survival & Weights

Test Species: P. promelas

Client Name: City of Buenaventura Test Date: 07/21/2004
Sample ID: A-2 Test No.: 0407-047
Conc. Rep » Test‘ Day _ ’ Percent pan wt. pan + fish
%) 4011 7 | Surival @ (@ §2
Lab a | 10 [ /o | /o [Ue™| \0 100 > L0 44
Control #1 b | 10 [toe |9 |4 1 9 |4 [19 46 0, 04! 7R
c |10 [ A%l jo |w [lo [12]1D [0 (00 0, 0486] |
d 10 | o g |a Q 719 q Q0 0. 0424/
Salt a | 10 |0 ;o [Ww |10]ol]ic |1lo 153) 0, 04413
Control #1 b 10 | re b W q N E] 20 004648
(3.1 ppt) c |10 o [ [T [T 17 [7 10 0 04049
d [ 10 (0 g |4 1149 19 | 40 0. 03%00
100% a | 10 |10 |9 a 19 19 9 19 10 0.043%2
b 10w [9 [a [9]9 [4 [a 0 004524
c | 10 flo Jto W |10 |to | {0 [ip 0O 00429
d | 10 {7 [3 K 3 17 18 |a A v, 02833
a
b
c
d
h-adusHd]| a Jlo | 9 7 19 1712 17 11 70 0.05390
Sl t coptrd| b Jlo [ G 7 Y17 |7 [ 7T 7T 70 0. 04124
c |[io [[oJtololrollo]lo] (o (O 0.041%5
d |io |lo Jip |lo]te | [0 |4d <0 D 04857
a
b
c
d
a
b
c
d :
Tech Initials b 1 |8 (s [AH | e Al Sk dmla o ue
) AR Weight Data:
Feeding Times (day): 0 1 2 3 4 5 6 Date/Time in: “7-38& -0{/ | 60O
= |09 00000 [y 26 |0900 [odwe | 085 Date/Time out: p-2-04 /(24
- Jlais [i4ed (026 | 120]i3te |15 Oven Temp (°C): >
W20 | 1045 102 | iU [\aYT] oo [15y5 Tech Initials: __ (&,
Comments: QC Check: AH 81004
Final Review: 25/04

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



Freshwater Chronic Bioassay Water Quality Measurements

Client: City of Buenaventura Test Species: P. promelas
Sample ID: A-2 Start Date/Time: 07/21/2004 (o OO
Test No: 0407-047 End Date/Time: 07/28/2004 l 500
Concentration Lab Control #1
Da 0 1 2 3 4 5 6 7
pH %202 | %.2¢ [9.23 | @25 [ B2s | Goz
DO (mg/L) 1.9 17 114 ok ) 213 1.5 v
Cond. (umhos/cm) | 224 204 | 207 208 209 200 20
Temp(°C) _ |343F |25 7 ] 24. , 24,
pH | 7.52 [wez [1.68 [.72( [7,7; [ *3> (115
DO (mg/L) J 1S .0 &2 (o le3 [
Temp (°C) 246.0 [ F (24 (252 4 7 [\ 282 |
Concentration Salt Control #1 (3.1ppt)
Da 0 1 2 3 4 5 6 7
pH 3,35 |1 196 |18V [1-87 1.60| %.12
DO (mg/L) 3.9 WKL 2.3 5.7 1.9 | 840
Cond. (ymhos/cm) [S 56 |55 /0 | §530 | 5530 | 550 | 5530 o
Temp (°C a. 25 ) 24. k3
pH 7-) hie¥ |1 .9 |7.71 s i I 5 72
DO (mg/L) b/ (o2 [6.2 AC b LS5 €A
Temp (°C) 259 [243% 24 2%5.3 (247 |25\ [28%
Concentration 100%
Da 0 1 2 3 4 [ 6 7
pH A6 | 9.6F | 2.60 1,§S 44 34 | 429
DO (mg/L) 9.4 1 194 1.0 g |8
Cond. (umhos/cm) | 5436 54300 S0 scuo Sdp | 51 |S
Temp (°C R 24, 2H 15.( . 24.2
pH /.36 X | 8499 1333 | .74
DO (mg/L) 6.0 6-0 vt [LS5 | ¢3
Temp (°C) 246 25.% 1249 215\ | 258
3 4 5 6
Analysts: Initial: Sw Wla
Final: S e'b\ RS
Comments: @ok’r >4 wae pot adyveted pnor 10 test 1nifiafion. m C«alnhﬁom’c
Whirel oF YH 290 vwas [Ni+it4d concurrentog
Animal Source/Date Received: ABS /7-21-04 Animal Age at Initiation: <48 Hours

accheck: At B-(D /D L{' Final Review: @eéf {"wlf ‘t

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



Freshwater Chronic Bioassay Water Quality Measurements

Client: (",;}:' od_ Suenavestuye Test Species: P. pupmelat
Sample ID: PH gdi“.sjeg Selt Coinlvh Test Date: “.2\-04

) \(20D .
Test No: MoT7— U7 >050 Start/End Times: 30k (500
AR
Concentration PR adjastel Salt Costeol

Day

112 | 3 |
9.65 *

pH

DO (mg/L) 'z_,p q.9
Cond. (umhos-cm) | 5320 5580

Temp (°C) 24 .1

p
DO (ma/lL)
Temp (°C)

Concentration
Day

P
DO (mg/L)
Cond. (umhos-cm)

pH
DO (mg/L)
Temp (°C)

Concentration
D

pH
DO (mg/L) ™.
Cond. (umhos-cm)

Temp (°C)

DO (mg/L)
Temp (°C)

Analysts: Initial:

Final:

Comments:

Anima! Source/Date Received: Animal Age 2t Initiation: L‘S L\ rs

accheck: P &10-0 Ll} Final Review: Q(J/é( 327257 ('/il

ANEC Earth & Environmental Eicassay Leboratory. 5550 Worehouse Dr., Ste. B. San Diego, CA 52121,

~



CETIS Report

Test Summary: Page 1 of 1
Report Date: 23 Aug-04 10:59 AM
Link: 10-3959-9886/0407-048

! Fathead Minnow 7-d Larval Survival and Growth Test

AMEC Bioassay SD

Test: 06-7756-1654 Test Type: Growth-Survival (7d) Duration: 6 Days 23 Hours
Start Date: 21 Jul-04 04:.00 PM Protocol: EPA/821/R-02-013 (2002) Species: Pimephales promelas
End Date: 28 Jul-04 03:00 PM Dil Water: Diluted Mineral Water (8:2) Source: Aquatic Biosystems, CO
Setup Date: 21 Jul-04 04:00 PM Brine: Not Applicable

Sample: 12-8859-0827 Material:  Estuarine Monitoring Sample Client: City of Buenaventura
Sampled: 20 Jul-04 01:40 PM Code: 0407-048 Project:

Received: 21 Jul-04 07:45 AM Source: City of Buenaventura

Hold Time: 26 Hours (18.4 °C) Station: B-1

Comparison Summary

Analysis Endpoint NOEL LOEL Chv MSDp Method
05-6077-1382 7d Proportion Survived 100 >100 N/A 0.13547 Equal Variance t
16-0351-4149 100 >100 N/A 0.13636 Equal Variance t
01-4539-9265 Mean Dry Weight-mg 100 >100 N/A 0.08278 Equal Variance t
14-5156-5174 100 >100 N/A 0.07565 Equal Variance t
7d Proportion Survived Summary

Conc-% Control Type Reps Mean Minimum  Maximum SE SD cv

0 4

0 Lab Control 4 0.92500 0.80000 1.00000 0.04787 0.09574 10.35%

0 Salt Control 4 0.90000 0.80000 1.00000 0.04082 0.08165 9.07%

100 4 0.90000 0.80000 1.00000 0.04082 0.08165 9.07%

Mean Dry Weight-mg Summary

Conc-% Control Type Reps Mean Minimum  Maximum SE SD cv

0 4

0 Lab Control 4 0.42125 0.40000 0.43900 0.00940 0.01880 4.46%

0 Salt Control 4 0.36425 0.34500 0.38300 0.00776 0.01552 4.26%

100 4 0.41375 0.38800 0.44500 0.01344 0.02687 6.50%

7d Proportion Survived Detail

Conc-% Control Type Rep1 Rep 2 Rep 3 Rep 4

0

0 Lab Control 0.90000 1.00000 1.00000 0.80000

0 Salt Control 0.90000 0.80000 0.90000  1.00000

100 0.90000 1.00000 0.80000 0.90000

Mean Dry Weight-mg Detail

Conc-% Control Type Rep1 Rep 2 Rep 3 Rep 4

0

0 Lab Control 0.43500 0.41100 0.43900  0.40000

0 Salt Control 0.38300 0.36400 0.34500 0.36500

100 0.44500 0.42700 0.38800  0.39500

000-089-124-1

CETIS™ v1.024

Approved Bw‘ﬁwl A



CETIS Report

Page 2 of 6
19 Aug-04 1:12 PM
05-6077-1382

Comparisons:
Report Date:
Analysis:

Fathead Minnow 7-d Larval Survival and Growth Test B——l AMEC Bioassay SD
Endpoint Analysis Type Sample Link  Control Link  Date Analyzed Version

7d Proportion Survived Comparison 10-3959-9886 10-3959-9886 19 Aug-04 1:10 PM  CETISv1.024
Method Alt H Data Transform V4 NOEL LOEL Toxic Units ChVv MSDp
Equal Variance t C>T Angular (Corrected) 100 >100 1.00 N/A 13.55%
Test Acceptability

Attribute Statistic Lower Limit Upper Limit  Decision

Control Response 0.925 0.8 Passes acceptability criteria

ANOVA Assumptions

Attribute Test Statistic Critical P Level Decision(0.01)

Variances Variance Ratio 1.39075 47.46723 0.79283 Equal Variances

Distribution Shapiro-Wilk W 0.92602 0.74935 0.44859 Normal Distribution

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P Level Decision(0.05)

Between 0.00331992 0.0033199 1 0.18 0.68709 Non-Significant Effect

Error 0.1113685 0.0185614 6

Total 0.11468842 0.0218813 7

Group Comparisons

Control vs Conc-% Statistic Critical P Level MSD Decision(0.05)

Lab Control 100 0.4229198  1.94318 0.34355 0.1871991 Non-Significant Effect

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum  Maximum SD Mean Minimum  Maximum SD

0 Lab Control 4 0.92500 0.80000 1.00000 0.09574 1.29506 1.10715 1.41202 0.14695
100 4 0.90000 0.80000 1.00000 0.08165 1.25431 1.10715 1.41202 0.12461

000-089-124-1

CETIS™ v1.024

Approved BV%‘Q{ZB/ ‘4‘



Comparisons: Page 6 of 6

CETIS Re Ort Report Date: 19 Aug-04 1:12 PM
p Analysis: 16-0351-4149
LFathead Minnow 7-d Larval Survival and Growth Test B -\ AMEC Bioassay SD
Endpoint Analysis Type Sample Link  Control Link  Date Analyzed Version
7d Proportion Survived Comparison 10-3959-9886 10-3959-9886 19 Aug-04 1:10 PM  CETISv1.024
Method Alt H Data Transform Z NOEL LOEL Toxic Units Chv MSDp
Equal Variance t C>T Angular (Corrected) 100 >100 1.00 N/A 13.64%
Test Acceptability
Attribute Statistic Lower Limit Upper Limit  Decision
Control Response 0.9 0.8 Passes acceptability criteria
ANOVA Assumptions
Attribute Test Statistic Critical P Level Decision(0.01)
Variances Variance Ratio 1.00000 47.46723 1.00000 Equal Variances
Distribution Shapiro-Wilk W 0.84732 0.74935 0.09347 Normal Distribution
ANOVA Table
Source Sum of Squares Mean Square DF F Statistic P Level Decision(0.05)
Between 0 0 1 0.00 1.00000 Non-Significant Effect
Error 0.09316617 0.0155277 6
Total 0.09316617 0.0155277 7
Group Comparisons
Control vs Conc-% Statistic Critical P Level MSD Decision(0.05)
Salt Control 100 0 1.94318 0.50000 0.1712189 Non-Significant Effect
Data Summary Original Data Transformed Data
Conc-% Control Type Count Mean Minimum  Maximum SD Mean Minimum  Maximum SD
0 Salt Control 4 0.90009 0.80000 1.00000 0.08165 1.25431 1.10715 1.41202 0.12461
100 4 0.90000 0.80C00 1.00000 0.08165 1.25431 1.10715 1.41202 0.12461

000-089-124-1

CETIS™ v1.024



CETIS Report

Page 5of 6
19 Aug-04 1:12 PM
14-5156-5174

Comparisons:
Report Date:
Analysis:

Fathead Minnow 7-d Larval Survival and Growth Test B -v\ AMEC Bioassay SD
Endpoint Analysis Type Sample Link  Control Link  Date Analyzed Version

Mean Dry Weight-mg Comparison 10-3959-9886 10-3959-9886 19 Aug-04 1:10 PM  CETISv1.024
Method Alt H Data Transform Z NOEL LOEL Toxic Units Chv MSDp
Equal Varnance t C>T Untransformed 100 >100 1.00 N/A 7.57%
ANOVA Assumptions

Attribute Test Statistic Critical P Level Decision(0.01)

Variances Variance Ratio 2.04265 47.46723 0.57238 Equal Variances

Distribution Shapiro-Wilk W 0.89744 0.74935 0.26046 Normal Distribution

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P Level Decision(0.05)

Between 0.0001125 0.0001125 1 0.21 0.66353 Non-Significant Effect

Error 0.00322750 0.0005379 6

Total 0.00334000 0.0006504 7

Group Comparisons

Control vs Conc-% Statistic Critical P Level MSD Decision(0.05)

Lab Control 100 0.4573179  1.94318 0.33177 0.03186807 Non-Significant Effect

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum  Maximum SD Mean Minimum  Maximum SD

0 Lab Control 4 0.42125 0.40000 0.43900 0.01880

100 4 0.41375 0.38800 0.44500 0.02687

000-089-124-1

CETIS™ v1.024

Approved By%ﬂgglﬂ(’



CETIS Report

Page 1 of 6
19 Aug-04 1:12 PM
01-4539-9265

Comparisons:
Report Date:
Analysis:

Fathead Minnow 7-d Larval Survival and Growth Test Bv\

AMEC Bioassay SD

Endpoint Analysis Type Sample Link  Control Link  Date Analyzed Version

Mean Dry Weight-mg Comparison 10-3959-9886 10-3959-9886 19 Aug-04 1:10 PM  CETISv1.024
Method Alt H Data Transform z NOEL LOEL Toxic Units Chv MSDp
Equal Variance t C>T Untransformed 100 >100 1.00 N/A 8.28%
ANOVA Assumptions

Attribute Test Statistic Critical P Level Decision(0.01)

Variances Variance Ratio 2.99791 47.46723 0.39129 Equal Variances

Distribution Shapiro-Wilk W 0.94133 0.74935 0.58682 Normal Distribution

ANQVA Table

Source Sum of Squares Mean Square DF F Statistic P Level Decision(0.05)

Between 0.00490055 0.0049006 1 10.18 0.01884 Significant Effect

Error 0 00288950 0.0004816 6

Total 0.00779006 0.0053821 7

Group Comparisons

Control vs Conc-% Statistic Critical P Level MSD Decision(0.05)

Salt Control 100 -3.18997 1.94318 0.99058 0.03015324 Non-Significant Effect

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum  Maximum SD Mean Minimum  Maximum SD

0 Salt Control 4 0.36425 0.34500 0.38300 0.01552

100 4 0.41375 0.38800 0.44500 0.02687

000-089-124-1

CETIS™ v1.024

Approved B@éﬁ_ﬁ?d%




Freshwater Chronic Bioassay

Larval Fish Survival & Weights

Test Species: P. promelas

Client Name: City of Buenaventura Test Date: 07/21/2004
Sample ID: B-1 Test No.: 0407-048
Conc. Rep » Test Day _ _ Percent pan wt pan + fish
(_%__) oo 41 | survival (9) (9)
Lab a |10[9 |9 [@4 |a]g |4 |4 90 00404 |0-04q49
Control#2 | b | 10 | [e | o |W | to [o |10 [ | (0O 0.03,:45 |0, 0405
c | 10 |ro |(® |10 ol W [ w | 100 0.0400,3 |g-04502
d | 10 /¢ |9 |+ g 18 | B 8 80 00243 |0:03063
Salt a | 109 [9 la |9 |9 149 |19 90 ounles 0. 04448
Control #2 b [ 10 [0 2 119 9 19 [ |2 So c 02962 |0,04250
(1.1 ppt) c [ 100 [ro W0 wo |9 | a |9 qo 0.0ZAB! |0.06432b
d | 10 [ro 0 1w lo [ [lo [0 1e% g.6400% | 0043723
100% a | 10 [jo |flo [w o | [jo |9 o 005346 00424/
b | 10 |10 |(e |[Ww [ (o |(c |lo []0 1 00 00243t |p.043b4
c | 10 [0 [9 a |g |8 b [ 3 &0 0.0%48  |0-04R30b
d | 10 [jo | |0 Lo |9 (4 [9 | 90 0. 04572
a
b
c
d
ool a |40
Smit—fmital | P | 4o
c_ |4
d_|-+o-
a
b
(o
d
a
b
[
d
Tech Initials SH [ [ [skh [AY [£S | AH[ sk Aok o e
Weight Data:
Feeding Times (day): 0 12 3 4 5 & S=AY patermimein: FI3-04/ (600
~ _[B90o |70 |0R26 0900 |odws | OB Date/Time out: 12{{[5&«2-04
- 2 [{doD]i 036 [1306 |30 | )ise Oven Temp (°C): _(,2
Uo201/1p45 [ {605 U || A4S 1620 |[5y5 TechInitials: (%
Comments:

QC Check: -
Final Review: 2. 04‘

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

P



Freshwater Chronic Bioassay

Water Quality Measurements

Client: City of Buenaventura Test Species: P. promelas
Sample ID: B-1 Start Date/Time: 07/21/2004 (L, 00O
Test No: 0407-048 End Date/Time: 07/28/2004 500
Concentration Lab Control #2
Da 0 1 2 3 4 5 6 7
pH T.24 < .28 8.20 Rl $.22]%.24
DO (mgil) i e 14 114 8.0 E > 1.2 | B0
Cond. (umhosicm) | 2348 | 209 2049 2006 209 210 216
Temp (°C 4.3 {257 [25.0 |2ua | 24 24
pH .80 (B0 284 | 7.0 | Ko [ B\ [ 1.9%
DO (mg/L) 2 LG TC\ e by |65 | ¢4
Temp (°C) 25.5 [oF Joun |2 [24.9 [7252 ] 25.2

Concentration

pH

DO (mg/L)

Cond. (umhos/cm)

Temp (°C

DO (mg/L)

Temp (°C)

Concentration

Da

pH

DO (mg/L)

Cond. (pmhos/cm)
O,

pH

DO (mg/L)

Temp (°C)

Analysts: Initial: b A H Sk MC EL(
Fin AY L | Sk N
Comments:
Animal Source/Date Received: ABS / 7-21-04 Animal Age at Initiation: <48 Hours

AH o104

QC Check:

Final Review: @Xaié/ 317/3/ 04

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




CETIS Report

Page 1 of 1
19 Aug-04 1-18 PM
01-1159-0453/0407-049

Test Summary:
Report Date:
Link:

Fathead Minnow 7-d Larval Survival and Growth Test

o)

AMEC Bioassay SD

Test: 06-7756-1654 Test Type: Growth-Survival (7d) Duration: 6 Days 23 Hours
Start Date: 21 Jul-04 04:00 PM Protocol: EPA/821/R-02-013 (2002) Species:  Pimephales promelas
End Date: 28 Jul-04 03:00 PM Dil Water: Diluted Mineral Water (8:2) Source: Aquatic Biosystems, CO
Setup Date: 21 Jul-04 04:00 PM Brine: Not Applicable

Sample: 05-0738-0761 Material:  Estuarine Monitoring Sample Client: City of Buenaventura
Sampled: 20 Jul-04 1040 AM Code: 0407-049 Project:

Received: 21 Jul-04 07:45 AM Source: City of Buenaventura

Hold Time: 29 Hours (18.2 °C) Station: B-3

Comparison Summary

Analysis Endpoint NOE LOEL Chv MSDp Method
05-2921-9144 7d Proportion Survived 100 >100 N/A 0.22509 Equal Variance t
08-8872-6172 100 >100 N/A 0.11098 Mann-Whitney U
12-6690-0856 100 >100 N/A 0.11098 Mann-Whitney U
05-9448-8801 Mean Dry Weight-mg 100 >100 N/A 0.11376 Equal Variance t
07-7359-3925 100 >100 N/A 0.11972 Equal Variance t
13-9753-4711 100 >100 N/A 0.09222 Equal Variance t
Test Acceptability

Analysis Endpoint Attribute Statistic Lower Limit Upper Limit Decision
05-2921-9144 7d Proportion Survived Control Response 0.85 0.8 Passes acceptability criteria
08-8872-6172 0.95 0.8 Passes acceptability criteria
12-6690-0856 0.95 0.8 Passes acceptability criteria
7d Proportion Survived Summary

Conc-% Control Type Reps Mean Minimum  Maximum SE SD cv

0 Lab Control 4 0.95000 0 90000 1.00000 0.02887 0.05774 6.08%

0 pH-adjusted C 4 0.95000 0.90000 1.00000 0.02887 0.05774 6.08%

0 Salt Control 4 0.85000 0 70000 1.00000 0.06455 0.12910 15.19%

100 4 0 95000 £.80000 1.00000 0.05000 0.10000 10.53%

Mean Dry Weight-mg Summary

Conc-% Control Type Reps Mean Minimum  Maximum SE SD cv

0 l.ab Control 4 0.47350 041800 0.52000 0.02493 0.04987 10.53%

0 pH-adjusted C 4 0.35525 0.31300 0.39000 0.01823 0.03646 10.26%

0 Salt Control 4 0.38425 0.35900 0.41300 0.01363 0.02727 7 10%

100 4 0.43900 0.41500 0.46700 0.01211 0.02422 5.52%

7d Proportion Survived Detail

Conc-% Control Type Rep1 Rep 2 Rep 3 Rep 4

0 Lab Control 1.00000 0.90000  1.00000  0.90000

0 pH-adjusted C  0.90000  0.9000( 1.00000  1.00000

0 Salt Control 1.00000 0.80CCO  0.70000  0.90000

100 100000 080CC0O 100000  1.00000

Mean Dry Weight-mg Detaitl

Conc-% Control Type Rep1 Rep 2 Rep 3 Rep 4

0 Lab Control 0.52000 0.51100  0.44500 0.41800

0 pH-adjusted C  0.38100  0.3900G  0.31300  0.33700

0 Salt Control 0.41300 036306  0.35900 0.40200

100 0.42300 041500 046700 0.45100

000-089-124-1

CETIS™ v1.024

Appioved By.%ﬁ%{%




Comparisons: Page 5 of 6

C ET | S Re Ort Report Date: 19 Aug-04 1:18 PM
p Analysis: 12-6690-0856

Fathead Minnow 7-d Larval Survival and Growth Test 5 - 3 AMEC Bioassay SD

Endpoint Analysis Type Sample Link  Control Link  Date Analyzed Version

7d Proportion Survived Comparison 01-1159-0453 01-1159-0453 19 Aug-04 1:17 PM  CETISv1.024

Method Alt H Data Transform 4 NOEL LOEL Toxic Units ChVv MSDp

Mann-Whitney U C>T Angular (Corrected) 100 >100 1.00 N/A 11.10%

Test Acceptability

Attribute Statistic Lower Limit Upper Limit  Decision

Control Response 0.95 08 Passes acceptability criteria

ANOVA Assumptions

Attribute Test Statistic Critical P Level Decision(0.01)

Variances Variance Ratio 2.62462 47.46723 0.44904 Equal Variances

Distribution Shapiro-Wilk W 073912 0.74935 000773 Non-normal Distribution

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P Level Decision(0.05)

Between 5.5510E-05 5.551E-05 1 0.00 0.95501 Non-Significant Effect

Error 0.09626742 0.0160446 6

Total 0.09632293 0.0161001 7

Group Comparisons

Control vs Conc-% Statistic Critical P Level Ties Decision(0.05)

Lab Control 100 7 0.55714 2 Non-Significant Effect

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum  Maximum SD Mean Minimum  Maximum SD

0 Lab Control 4 0.95000 0.90000 1.00000 0.05773 1.33053 1.24905 1.41202 0.09409

100 4 0.95000 0.80000 1.00000 0.10000 1.33580 1.10715 1.41202 0.15243

000-089-124-1

CETIS™ v1.024

Approved Bywﬂ%&&



CETIS Report

Comparisons:
Report Date:
Analysis:

Page 1 of 6
19 Aug-04 118 PM
05-2921-9144

Fathead Minnow 7-d Larval Survival and Growth Test b— 3 AMEC Bioassay SD
Endpoint Analysis Type Sample Link  Control Link  Date Analyzed Version

7d Proportion Survived Comparison 01-1159-0453 01-1159-0453 19 Aug-04 1:18 PM  CETISv1.024
Method Alt H Data Transform z NOEL LOEL Toxic Units Chv MSDp
Equal Variance t C>T Angular (Corrected) 100 >100 1.00 N/A 22.51%
Test Acceptability

Attribute Statistic Lower Limit Upper Limit  Decision

Control Response 0.85 0.8 Passes acceptability criteria

ANOVA Assumptions

Attribute Test Statistic Critical P Level Decision(0.01)

Variances Variance Ratio 1.42280 47.46723 0.77894 Equal Variances

Distribution Shapiro-Wilk W 0.89354 0.74935 0.24117 Normal Distribution

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P Level Decision(0.05)

Between 0.04260716 0.0426072 1 1.51 0.26462 Non-Significant Effect

Error 0.1688886 0.0281481 6

Total 0.21149576 0.0707553 7

Group Comparisons

Control vs Conc-% Statistic Critical P Level MSD Decision(0.05)

Salt Control 100 -1.230316 1.94318 0.86769 0.2305274 Non-Significant Effect

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum  Maximum SD Mean Minimum  Maximum SD

0 Salt Control 4 0.85000 0.70000 1.00000 0.12910 1.18984 0.99116 1.41202 0.18182
100 4 0.95000 0.80000 1.00000 0.10000 1.33580 1.10715 1.41202 0.15243

000-089-124-1

CETIS™ v1.024

Approved %ﬁd@‘&



Comparisons: Page 4 of 6

CETIS Re Ol’t Report Date: 19 Aug-04 1:18 PM
p Analysis: 08-8872-6172

Fathead Minnow 7-d Larval Survival and Growth Test B»b AMEC Bioassay SD
Endpoint Analysis Type Sample Link  Control Link  Date Analyzed Version

7d Proportion Survived Comparison 01-1159-0453 01-1159-0453 19 Aug-04 1:17 PM  CETISv1.024
Method Alt H Data Transform Z NOEL LOEL Toxic Units ChV MSDp
Mann-Whitney U C>T Angular (Corrected) 100 >100 1.00 N/A 11.10%
Test Acceptability

Attribute Statistic Lower Limit Upper Limit  Decision

Control Response 0.95 0.8 Passes acceptability criteria

ANOVA Assumptions

Attribute Test Statistic Critical P Level Decision(0.01)

Variances Variance Ratio 2.62462 47.46723 0.44904 Equal Variances

Distribution Shapiro-Wilk W 0.73912 0.74935 0.00773 Non-normal Distribution

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P Level Decision(0.05)

Between 5.5510E-05 5.551E-05 1 0.00 0.95501 Non-Significant Effect

Error 0.09626742 0.0160446 6

Total 0.09632293 0.0161001 7

Group Comparisons

Control vs Conc-% Statistic Critical P Level Ties Decision(0.05)

pH-adjusted Co 100 7 0.55714 2 Non-Significant Effect

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum  Maximum SD Mean Minimum  Maximum SD

0 pH-adjusted C 4 0.95000 0.90000 1.00000 0.05773 1.33053 1.24905 1.41202 0.09409
100 4 0.95000 0.80000 1.00000 0.10000 1.33580 1.10715 1.41202 0.15243
000-089-124-1 CETIS™ v1.024 Approved B %%‘Dk



CETIS Report

Page 6 of 6
19 Aug-04 1:18 PM
13-9753-4711

Comparisons:
Report Date:
Analysis:

Fathead Minnow 7-d Larval Survival and Growth Test 6—3

AMEC Bioassay SD

Endpoint Analysis Type Sample Link  Control Link  Date Analyzed Version

Mean Dry Weight-mg Comparison 01-1159-0453 01-1159-0453 19 Aug-04 1:18 PM  CETISv1.024
Method Alt H Data Transform V4 NOEL LOEL Toxic Units Chv MSDp
Equal Variance t C>T Untransformed 100 >100 1.00 N/A 9.22%
ANOVA Assumptions

Attribute Test Statistic Critical P Level Decision(0.01)

Variances Variance Ratio 1.26747 47.46723 0.85016 Equal Variances

Distribution Shapiro-Wilk W 0 82854 0.74935 0.06250 Normal Distribution

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P Level Decision(0.05)

Between 0.00599512 0.0059951 1 9.01 0.02394 Significant Effect

Error 0.00399075 0.0006651 6

Total 0.00998587 0.00666C2 7

Group Comparisons

Control vs Conc-% Statistic Critical P Level MSD Decision(0.05)

Salt Control 100 -3.002251 1.94318 0.98803 0.03543643 Non-Significant Effect

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum  Maximum SD Mean Minimum  Maximum SD

0 Salt Control 4 0.38425 0.35900 0.41300 0.02727

100 4 0.43900 0.41500 0.46700 0.02422

000-089-124-1

CETIS™ v1.024




CETIS Report

Page 2 of 6
19 Aug-04 1:18 PM
05-9448-8801

Comparisons:
Report Date:
Analysis:

Fathead Minnow 7-d Larval Survival and Growth Test 8-3

AMEC Bioassay SD

Endpoint Analysis Type Sample Link  Control Link  Date Analyzed Version

Mean Dry Weight-mg Comparison 01-1159-0453 01-1159-0453 19 Aug-04 1:18 PM  CETISv1.024
Method Alt H Data Transform V4 NOEL LOEL Toxic Units Chv MSDp
Equal Variance t C>T Untransformed 100 >100 1.00 N/A 11.38%
ANOVA Assumptions

Attribute Test Statistic Critical P Level Decision(0.01)

Variances Variance Ratio 423918 47.46723 0.26632 Equal Variances

Distribution Shapiro-Wilk W 0.94296 0.74935 0.60301 Normal Distribution

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P Level Decision(0.05)

Between 0.00238049 0.0023805 1 1.55 0.25970 Non-Significant Effect

Error 0.00922097 0.0015368 6

Total 0.01160146 0.0039173 7

Group Comparisons

Control vs Conc-% Statistic Critical P Level MSD Decision(0.05)

Lab Control 100 1.244574 1.94318 0.12985 0.0538655 Non-Significant Effect

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum  Maximum SD Mean Minimum  Maximum SD

0 Lab Control 4 0.47350 0.41800 0.52000 0.04987

100 4 0.43900 0.41500 0.46700 0.02422

000-089-124-1

CETIS™ v1.024 Approved B
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CETIS Report

Comparisons:

Report Date:
Analysis:

Page 3 of 6
19 Aug-04 1:18 PM
07-7359-3925

Fathead Minnow 7-d Larval Survival and Growth Test 85

AMEC Bioassay SD

Endpoint Analysis Type Sample Link Date Analyzed Version

Mean Dry Weight-mg 01-1159-0453 01-1159-0453 19 Aug-04 1:18 PM  CETISv1.024
Method Data Transform 4 NOEL Toxic Units Chv MSDp
Equal Variance t Untransformed 100 1.00 N/A 11.97%
ANOVA Assumptions

Attribute Test Statistic Critical P Level Decision(0.01)

Variances Variance Ratio 2.26633 47 46723 0.51904 Equal Variances

Distribution Shapiro-Wilk W 0.90912 0.74935 0.32684 Normal Distribution

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic Decision(0.05)

Between 0.01402821 1 14.64 Significant Effect

Error 0.00574875 6

Total 0.01977696 7

Group Comparisons

Control vs Conc-% Critical P Level MSD Decision{0.05)

pH-adjusted Co 100

1.94318 0.99565 0.042531356

Non-Significant Effect

Data Summary

Original Data

Transformed Data

Minimum  Maximum SD

Minimum

Maximum SD

0.31300 0.39000 0.03646
0.41500 0.46700 0.02422

Conc-% Control Type

0 pH-adjusted C 4
100

000-089-124-1

CETIS™ v1.024

Approved By,




Freshwater Chronic Bioassay

Larval Fish Survival & Weights

Test Species: P. promelas

Client Name: City of Buenaventura Test Date: 07/21/2004
Sample ID: B-3 Test No.: 0407-049
Conc. Rep. | . Tgst Day . Percent pan wt pan + fish
(_%__) 1o} 11 2 | 3| 41 5| 6 |7 | Suwial (9) (9) &>
Lab a | 10 /o |jo W o {lo | [D 116 {00 0924 o oS4y
Control #1 b | 10,0 |9 la 9 |9 g |a 90 loedbz [ovyi73
c | 10 [Qw]/o [w lo [to | 1o W 109 o o4dl b | 0-0#3bI
d 10 1o 9 a q 9 2 19 do 003223 0. 0yq24)
Salt a 10 | I~ (o W wo_|lo 1o | 10 16D G p.odo00 o od YR
Control #1 b | 10t o o |2 |7 g |9 ®0 0. 04235 |0 04 b4 8
(3.1 ppt) c 10 |lo fo R - 1 ~ 3 70 0 030 | V. .oy Y9
d [0 |9 14 [519 2 19 90 | 0.03498 | y.03900
100% a | 10 |, [/o [w [yo [0 (o [ 1o Filo.ozker |0-0q4085
b | 10 Jto v [w |4 | [ |2 0] 0.029%4 | 9-0¢Yog
c 10 1o v |w |10 lo | 1a | Loo 01932 [6.03299
d [ 10 |1 o lw |lo |lo io | ip LOD 0064133 |0.045%4
a
b
C
d
oH-ady . a o199 19 1919 1919 1% 90 0-000[5]0-05296
Aot & [0 [T 19 [T 19 1919 17 a0 0- 0493 0 04953
c [lo (ol llolwllwlilo [oO 0.04412 [0 04185
d [(© i Jwlololiolo |0 /0 0.045272 |0 OABCH
a
b
[+
d
a
b
C
d (3
Tech Initials =0 [ [ sk [ AH [€S [ AU [ s d ot Lk W e -
eight Data:
Feeding Times (day): o 1 2 3 4 5 & OCEA  Haermimein: TE-64/ 1600
= 0900|0032 (0900 0éte | NG/t Date/Time out: §-2.0¢/121¢
- {215 {4 163 | i3exii3te | |[50 Oven Temp (°C): 4
RO | yp o[BS [ 14D | j9¢s 600 | (5YS] Tech Initials: ________(’BZ
Comments: Y

QC Check:

| ‘
Final Rewew:

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

(0 ]




Freshwater Chronic Bioassay

Water Quality Measurements

Client: City of Buenaventura Test Species: P. promelas
Sample ID: B-3 Start Date/Time: 07/21/2004 \(L,0O
Test No: 0407-049 End Date/Time: 07/28/2004 1500
Concentration Lab Control #1
Da 0 1 2 3 4 5 6 7
pH 8.0 . {2 f.25 25 22 \
DO (mg/L) 19 N 1,9 3.0 3 7.8 | 80
Cond. (umhos/cm) | 224d JO% 207 204 229 2l 210
Temp (°C 203 | 257 215 24.72 . -
pH 15% |3.92 [1£% 711 7.71 933 | 118
DO (mg/L) ol Lo |60 le L& k-3 | 62
Temp (°C) Olzas [y [252 [ 247 [ 26 [252 |
Concentration Salt Control #1 (3.1ppt)
Da 0 1 2 3 4 5 6 7
pH 4.3 230116 [1.7 -8 | 18¢ -
DO (mg/L) 3 52 | ga L %1 11 2.0
Cond. (ymhos/icm) |[S 3 ‘;’95 0 | 5530 | 55 Ss20 8530 | BolD
Temp (°C 2. 25 . 2
pH i L |2 Teq9 |1 1-7 3.3 7.0
DO (mg/L) ) w2 |62 b.g [ [P Re]
Temp (°C) 25, F [ 20 F [aun 2581247 | 25.1 [ 253
Concentration 100%
Da 0 1 2 3 4 5 6 7
pH Qs | 4. 2519422 [ 4 -2 33 A9
DO (mg/L) 8.3 g9 .6 |.5 D.6 s [ 84
Cond. (ymhosicm) | S350 | =280| %280 | 5240 | 240 | z24e | 5306
Temp (°C O ¥ N 3 26.5 25 5. 2%
pH 8.54 D | 743 | 50| 8.32
DO (mg/L) 5.9 b.| [P (0. 6.2
Temp (°C) 24 B 27.3 249 1151 [25.2
3 4
Analysts: Initial: MK‘ W—]
Final: [l Sk Fy
Comments: aumple O‘ﬁ >”\ not ‘h"\’\)glﬂol prya to tost mﬂﬁtﬂﬁh an QOLd/lﬂOhLL/Q Cﬁﬂw*
[{,H N9 mmatﬂd NCNTENTH
Animal Source/Date Recelved: ABS / 7-21-04 Animal Age at Initiation: <48 Hours
ac check: A &(0-oM Final Review: %’_MM’

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




Test Summary: Page 1 of 1

C ETI S R t Report Date: 19 Aug-04 1:25 PM
epor Link: 15-1010-3293/0407-050

Fathead Minnow 7-d Larval Survival and Growih Test C -] AMEC Bioassay SD
Test: 06-7756-1654 Test Ty pe: Growth-Survival (7d) Duration: 6 Days 23 Hours

Start Date: 21 Jul-04 04:00 PM Protocol  EPA/821/R-02-013 (2002) Species:  Pimephales promelas

End Date: 28 Jul-04 03:00 PM Dit Water: Diluted Mineral Water (8:2) Source: Aquatic Biosystems, CO

Setup Date: 21 Jul-04 04:00 PM Brine: Not Applicable

Sample: 18-0547-1978 Material:  Estuarine Monitoring Sample Client: City of Buenaventura

Sampled: 20 Jul-04 09:35 AM Code: 0407-050 Project:

Received: 21 Jul-04 07:45 AM Source: City of Buenaventura

Hold Time: 30 Hours (18.5 °C) Station: C-2

Comparison Summary

Analysis Endpoint NOEL LOEL Chv MSDp Method

02-2977-3762 7d Proportion Survived 100 >100 N/A 0.22135 Equal Variance t
03-0376-8162 100 >100 N/A 0.10749 Equal Variance t
09-6942-2930 100 >100 N/A 0.10749 Equal Variance t
06-2639-9704 Mean Dry Weight-mg 100 >100 N/A 0.14498 Equal Variance t
08-3891-4208 1C0 >100 N/A 0.14412 Equal Varnance t
14-6623-8901 100 >100 N/A 0.16936 Equal Variance t

Test Acceptability

Analysis Endpoint Attribute Statistic  Lower Limit Upper Limit Decision

02-2977-3762 7d Proportion Survived Control Response  0.85 0.8 Passes acceptability criteria
03-0376-8162 0.95 0.8 Passes acceptability criteria
09-6942-2930 0.95 0.8 Passes acceptability criteria

7d Proportion Survived Summary

Conc-% Control Type Reps Mean Minimum  Maximum SE SD Ccv

0 Lab Control 4 0.95000 0.90000 1.00000 0.02887 0.05774 6.08%
0 pH-adjusted C 4 0.95000 0.90000 1.00000 0.02887 0.05774 6.08%
0 Salt Control 4 0.85000 0 70000 1.00000 0.06455 0.12910 15.19%
100 4 0.92500 0 80000 1.00000 0.04787 0.09574 10.35%

Mean Dry Weight-mg Summary

Conc-% Control Type Reps  Mean Minimum  Maximum SE SD Ccv

0 Lab Control 4 047350 041800 0.52000 0.02493 0.04987 10.53%
0 pH-adjusted C 4 0.35525 0.31300 0.39000 0.01823 0.03646 10.26%
0 Salt Control 4 0.38425 0.35900 0.41300 0.01363 0.02727 7 10%
100 4 0.52625 0.47700 0.59300 0.02502 0.05005 9.51%

7d Proportion Survived Detail

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

0 Lab Control 1.00000 0.900C0  1.00000  0.90000
0 pH-adjusted C  0.90000 0.90000  1.00000 100000
0 Salt Control 1.00000 0.80000 0.70000  0.90000
100 0.80000  0.90000 100000  1.00000

Mean Dry Weight-mg Detail

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

0 Lab Control 0.52000 0.51100  0.44500 0.41800
0 pH-adjusted C  0.38100  0.39000  0.31300  0.33700
0 Salt Control 0.41300 0.36300 0.35900  0.40200
100 0.50200  0.53300  0.47700  0.59300

000-089-124-1 CETIS™ v1.024 Appioved B»@ﬁifz’j‘%



Comparisons:

Page 1 of 6

CET I S Re Ort Report Date: 19 Aug-04 1:25 PM
p Analysis: 02-2977-3762

Fathead Minnow 7-d Larval Survival and Growth Test (’a AMEC Bioassay SD

Endpoint Analysis Type Sample Link  Control Link  Date Analyzed Version

7d Proportion Survived Comparison 15-1010-3293 15-1010-3293 19 Aug-04 1:24 PM  CETISv1.024

Method Alt H Data Transform z NOEL LOEL Toxic Units Chv MSDp

Equal Variance t C>T Angular (Corrected) 100 >100 1.00 N/A 22.14%

Test Acceptability

Attribute Statistic Lower Limit Upper Limit  Decision

Control Response 0.85 0.8 Passes acceptability criteria

ANOVA Assumptions

Attribute Test Statistic Critical P Level Decision(0.01)

Variances Variance Ratio 1.53091 47.46723 0.73488 Equal Variances

Distribution Shapiro-Wilk W 0.92653 0.74935 0.54076 Normal Distribution

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P Level Decision(0.05)

Between 0.02214034 0.0221403 1 0.81 0.40275 Non-Significant Effect

Error 0.1639659 0.0273277 6

Total 0.18610627 0.049468 7

Group Comparisons

Control vs Conc-% Statistic Critical P Level MSD Decision(0.05)

Salt Control 100 -0.9001005 1.94318 0.79863 0.227143 Non-Significant Effect

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum  Maximum SD Mean Minimum  Maximum SD

0 Salt Control 4 0.85000 0.70000 1.00000 0.12910 1.18984 0.99116 1.41202 0.18182

100 4 0.92500 0.80000 1.00000 0.09574 1.29506 1.10715 1.41202 0.14695

000-089-124-1

CETIS™ v1.024

B@ééuzm



Comparisons: Page 2 of 6

CET' S Re Ol’t Report Date: 19 Aug-04 1:25 PM
p Analysis: 03-0376-8162

Fathead Minnow 7-d Larval Survival and Growth Test C - } AMEC Bioassay SD

Endpoint Analysis Type Sample Link  Control Link  Date Analyzed Version

7d Proportion Survived Comparison 15-1010-3293  15-1010-3293 19 Aug-04 1:24 PM  CETISv1.024

Method Alt H Data Transform V4 NOEL LOEL Toxic Units ChV MSDp

Equal Variance t C>T Angular (Corrected) 100 >100 1.00 N/A 10.75%

Test Acceptability

Attribute Statistic Lower Limit Upper Limit  Decision

Control Response 0.95 0.8 Passes acceptability criteria

ANOVA Assumptions

Attribute Test Statistic Critical P Level Decision(0.01)

Variances Variance Ratio 2.43927 47.46723 0.48316 Equal Variances

Distribution Shapiro-Wilk W 0.87586 0.74935 0.16904 Normal Distribution

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P Level Decision(0.05)

Between 0.00251685 0.00251868 1 0.17 0.69841 Non-Significant Effect

Error 0.09134475 0.0152241 6

Total 0.0938616 0.017741 7

Group Comparisons

Control vs Conc-% Statistic Critical P Level MSD Decision(0.05)

Lab Control 100 0.4065952  1.94318 0.34921 0.1695369 Non-Significant Effect

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum  Maximum SD Mean Minimum  Maximum SD

0 Lab Control 4 0.95000 0.90000 1.00000 0.05773 1.33053 1.24905 1.41202 0.09409

100 4 0.92500 0.80000 1.00000 0.09574 1.29506 1.10715 1.41202 0.14695

000-089-124-1

CETIS™ v1.024



CETIS Report

Page 3 of 6
19 Aug-04 1:25 PM
06-2639-9704

Comparisons:
Report Date:
Analysis:

Fathead Minnow 7-d Larval Survival and Growth Test (* — 72

AMEC Bioassay SD

Endpoint Analysis Type Sample Link  Control Link  Date Analyzed Version

Mean Dry Weight-mg Comparison 15-1010-3293 15-1010-3293 19 Aug-04 1:25 PM  CETISv1.024
Method Alt H Data Transform 4 NOEL LOEL Toxic Units Chv MSDp
Equal Variance t C>T Untransformed 100 >100 1.00 N/A 14.50%
ANOVA Assumptions

Attribute Test Statistic Critical P Level Decision(0.01)

Variances Variance Ratio 1.00721 47.46723 0.99542 Equal Variances

Distribution Shapiro-Wilk W 0.92228 0.74935 0.41886 Normal Distribution

ANOVA Table

Source Sum of Squares  Mean Square DF F Statistic P Level Decision(0.05)

Between 0.00556513 0.0055651 1 2.23 0.18599 Non-Significant Effect

Error 0.01497575 0.002496 6

Total 0.02054088 0.0080611 7

Group Comparisons

Control vs Conc-% Statistic Critical P Level MSD Decision(0.05)

Lab Control 100 -1.493203 1.94318 0.90700 0.06864625 Non-Significant Effect

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum  Maximum SD Mean Minimum  Maximum SD

0 Lab Control 4 0.47350 0.41800 0.52000 0.04987

100 4 0.52625 0.47700 0.59300 0.05005

000-089-124-1

CETIS™ v1.024

Approved B

47



CETIS Report

Page 4 of 6
19 Aug-04 1:25 PM
08-3891-4208

Comparisons:
Report Date:
Analysis:

Fathead Minnow 7-d Larval Survival and Growth Test C - L AMEC Bioassay SD
Endpoint Analysis Type Sample Link  Control Link  Date Analyzed Version

Mean Dry Weight-mg Comparison 15-1010-3293 15-1010-3293 19 Aug-04 1:25 PM  CETISv1.024
Method Alt H Data Transform Z NOEL LOEL Toxic Units ChVv MSDp
Equal Variance t C>T Untransformed 100 >100 1.00 N/A 14.41%
ANOVA Assumptions

Attribute Test Statistic Critical P Level Decision(0.01)

Variances Variance Ratio 3.26872 47.46723 0.34515 Equal Variances

Distribution Shapiro-Wilk W 0.94922 0.74935 0.66712 Normal Distribution

ANOVA Table

Source Sum of Squares  Mean Square DF F Statistic P Level Decision(0.05)

Between 0.04032795 0.040328 1 24.83 0.00249 Significant Effect

Error 0.00974554 0.0016243 6

Total 0.05007349 0.0419522 7

Group Comparisons

Control vs Conc-% Statistic Critical P Level MSD Decision(0.05)

Salt Control 100 -4.982826 1.94318 0.99875 0.0553765 Non-Significant Effect

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum  Maximum  SD Mean Minimum  Maximum SD

0 Salt Control 4 0.38425 0.35900 0.41300 0.02727

100 4 0.52625 0.47700 0.59300 0.05005

000-089-124-1

CETIS™ v1.024

Approved s@;é@gﬂﬁw



- CETIS Report

Comparisons:

Report Date:

Page 5 of 6
19 Aug-04 1:25 PM

Analysis: 09-6942-2930

Fathead Minnow 7-d Larval Survival and Growth Test (L — 2__ AMEC Bioassay SD
Endpoint Analysis Type Sample Link  Control Link  Date Analyzed Version

7d Proportion Survived Comparison 15-1010-3293  15-1010-3293 19 Aug-04 1:24 PM  CETISv1.024
Method Alt H Data Transform 4 NOEL LOEL Toxic Units Chv MSDp
Equal Variance t C>T Angular (Corrected) 100 >100 1.00 N/A 10.75%
Test Acceptability

Attribute Statistic Lower Limit Upper Limit  Decision

Control Response 0.95 0.8 Passes acceptability criteria

ANOVA Assumptions

Attribute Test Statistic Critical P Level Decision(0.01)

Variances Variance Ratio 2.43927 47.46723 0.48316 Equal Variances

Distribution Shapiro-Wilk W 0.87586 0.74935 0.16904 Normal Distribution

ANQVA Table

Source Sum of Squares Mean Square DF F Statistic P Level Decision(0.05)

Between 0.00251685 0.0025168 1 0.17 0.69841 Non-Significant Effect

Error 0.09134475 0.0152241 6

Total 0.0938616 0.017741 7

Group Comparisons

Control vs Conc-% Statistic Critical P Level MSD Decision(0.05)

pH-adjusted Co 100 0.4065952 1.94318 0.34921 0.1695369 Non-Significant Effect

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum  Maximum SD Mean Minimum  Maximum SD

0 pH-adjusted C 4 0.95000 0.90000 1.00000 0.05773 1.33053 1.24905 1.41202 0.09409
100 4 0.92500 0.80000 1.00000 0.09574 1.29506 1.10715 1.41202 0.14695
000-089-124-1 CETIS™ v1.024




CETIS Report

Page 6 of 6
19 Aug-04 1:25 PM
14-6623-8901

Comparisons:
Report Date:
Analysis:

Fathead Minnow 7-d Larval Survival and Growth Test C~— 2 AMEC Bioassay SD
Endpoint Analysis Type Sample Link  Control Link  Date Analyzed Version

Mean Dry Weight-mg Comparison 15-1010-3293  15-1010-3293 19 Aug-04 1:25 PM  CETISv1.024
Method Alt H Data Transform 4 NOEL LOEL Toxic Units ChVv MSDp
Equal Variance t C>T Uniransformed 100 >100 1.00 N/A 16.94%
ANOVA Assumptions

Attribute Test Statistic Critical P Level Decision(0.01)

Variances Variance Ratio 188400 47.46723 0.61593 Equal Variances

Distribution Shapiro-Wilk W 0 G264 0.74935 0.70310 Normal Distribution

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P Level Decision(0.05)

Between 0.05848214 0.0584521 1 30.50 0.00148 Significant Effect

Error 0.01150354 0.0019173 6

Total 0.06998568 0.06039%4 7

Group Comparisons

Control vs Conc-% Statistic Critical P Level MSD Decision(0.05)

pH-adjusted Co 100 -5.522955 1.94318 0.99926 0.06016421 Non-Significant Effect

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum  Maximum SD Mean Minimum  Maximum SD

0 pH-adjusted C 4 0.35525 0.31300 0.39000 0.03646

100 4 0.52625% 0.47700 0.59300 0.05005

000-089-124-1

CETIS™ v1.024

Approved

{2k



Freshwater Chronic Bioassay

Larval Fish Survival & Weights

Test Species: P. promelas

Client Name: City of Buenaventura Test Date: 07/21/2004
Sample ID: C-2 Test No.: 0407-050
Conc. Test Day Percent pan + fish
(_%_) a l.a @ | 6 | 7 | Surival @
Lab a | 10 b 1o |16 (oo 0. 0544y
Control #1 b | 10 a 9 |a qo D,04173
c | 10 0 lo 1w |10 0.04 86l
d | 10 P9 a a 119 q0 ] 0. 04
Salt a | 10 |9¥5pl;m | w (e | W e i 0. 04000 |o-04yy 3
Control #1 b | 10 |ip [o 10 q 113 80 0. 0985 | 00464
Gippt) | e | 10 [o |io | 2 2 11 70 {0 .03¢90 [0 oupud
d | 10 |0 9 a g 14 q0 o 03498l0.039c0
100% | a [ 10 [Io |9 |4 3 |8 | oo [ Oogge
b | 10 {¢p [fle | 4 9.1 D i p028Is |0, 04¥0f
c |10 [ [0 [w o | w 100 0.0>24% [0.04224 |
d | 10 [0 o1 W 10 | 100 o.oniol 1p.n4634
a ]
b
c
d B
PR adjusted a |lip |9 4 919 |2 149 40 i 0050\ J'%..‘igﬂ‘%,
Solt ot | b [ o 14 (9 |a [9 ]9 |g [4 | 40 0. .0us3 04953
c lw o [jo [W /6 [io [JOTW | 00 {0,099 oy 995
d 1w lio le lw [0 llo 11Dk 100 0. 005 120, 04359
a
b
c
d
a
b
c
P ;
Tech Initials SH 12 [0 [sw [AH [ (& Al | Sk (‘&a{p 'e(m% LL‘:,'eight e
Feeding Times (day): 0 1 2 3 4 5 6 @(—"M Date/Time in: )~ c}fyoj H,OO
~ 020 |OF0 |05 230 | pqo0|sd4o (845 Date/Time out: 3-2.
- |)2is {1160 [1030 | 1300 | 13w ||IsD Oven Temp (°C): 3
W30 o4 2| 1005 [ 1Llod | 194ST 100 | ISYY] Tech Initials: &
Comments:

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

QC Check: Alt %/10-@1%%
Final Review: )



Freshwater Chronic Bioassay Water Quality Measurements

Client: City of Buenaventura Test Species: P. promelas
Sample ID: c-2 Start Date/Time: 07/21/2004  \L2c)
Test No: 0407-050 End Date/Time: 07/28/2004  |500
Concentration Lab Control #1
Da 0 1 2 3 4 5 6 7
pH 8.09 : 82¢ |32 2 2L | 32
DO (mg/L) 9.9 1 19 2.0 83 7.% | 9.0
Cond. (ymhosicm) | 224 | 209 | 267 204 209 20 | 210
Temp (°C 7.+ G A 247 | 241 g
pH : —2.63] 3.%2 |16 711 7.7 333 [ 135
DO (mg/L) | s |60 er | L4 .3 | ¢2
Temp (°C) 25| 24 (240 zs-2 | 247 | 15\ (38
Concentration Salt Control #1 (3.1ppt)
Da 0 1 2 3 4 5 6 7
pH 15 | 7. 11 113 | 2.87 | 7280 [BQ
DO (mg/L) 3.9 2.2 | g4 86 87 A 4 .0
Cond. (umhosiem) |5 750 | S50 | K530 | §5W 4352 | 5530 [ 360
Temp (°C 24. 2 2 . A
pH Y [Fe3 (172 [Tef [7.77 [ 334 93¢
DO (mg/L) bt | .2 (63 bo.f | b 5 |63
Temp (°C) 2s ¥ [ 243 [2un 23 (247 175\ [e53
Concentration 100%
pH (A
DO (mg/L)
Cond. (umhos/cm)
DO (mg/L)
Temp (°C) 2523 |

Analysts: Initial:

Final: |

0 1 2 4
WML | A | S | MC | p,
Ap e | sk | Ay

>4 not atpisted prior +o Gt mﬁm‘ujh cin adchﬁwmﬁoo‘nmé

Comments: @ M E\H

Animal Source/Date ecelved

A B0-04

QC Check:

wdyg Int iaAated
ABS / 7-21-04

TCONC U At

Amma

ge at Initiation: <48 Hours

Final Review:% 42404

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

Test Summary:
Report Date:
Link:

Page 1 of 1
23 Sep-04 10:31 AM
00-3815-4461/0407-051

Ceriodaphnia 7-d Survival and Reproduction Test A .

AMEC Bioassay SD

Test: 14-5599-8866 Test Type: Survival (96h) Duration: 7 Days 21 Hours

Start Date: 21 Jui-04 04:00 PM Protocol: EPA/821/R-02-013 (2002) Species:  Ceriodaphnia dubia

End Date: 29 Jul-04 01:10 PM Dil Water: Diluted Mineral Water (8:2) Source: In-House Culture

Setup Date: 21 Jul-04 04:00 PM Brine:

Sample: 18-2313-8804 Material:  Estuarine Monitoring Sample Client: City of Buenaventura

Sampled: 20 Jul-04 02:50 PM Code: 0407-051 Project:

Received: 21 Jul-04 07:45 AM Source: City of Buenaventura

Hold Time: 25 Hours (19.3 °C) Station: A-2

Comparison Summary

Analysis Endpoint NOEL LOEL Chv MSDp Method

07-1852-9551 96h Proportion Survived <100 100 N/A N/A Fisher's Exact

13-8766-1765 100 >100 N/A N/A Fisher's Exact

156-5022-2154 100 >100 N/A N/A Fisher's Exact

96h Proportion Survived Summary

Conc-% Control Type Reps Mean Minimum  Maximum SE SD cvVv

0 Lab Control 10 1.00000 1.00000 1.00000 0.00000 0.00000 0.00%

0 pH-adjusted C 10 0.50000 0.00000 1.00000 0.16667 0.52705 105.41

0 Salt Control 10 0.60000 0.00000 1.00000 0.16330 0.51640 86.07%

100 10 0.30000 0.00000 1.00000 0.15275 0.48305 161.02

96h Proportion Survived Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5§ Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Lab Control 1.00000 1.00000 1.00000 1.00000 1.00000  1.00000 1.00000 1.00000 1.00000 1.00000
0 pH-adjusted C  0.00000  1.00000 1.00000 0.00000 0.00000 1.00000 1.00000 0.00000 0.00000 1.00000
0 Salt Control 0.00000 1.00000 1.00000 0.00000 1.00000 1.00000 1.00000 0.0000C 1.00000 0.00000
100 0.00000 1.00000 1.00000 0.00000 0.00000 1.00000 0.00000 0.00000 0.00000  0.00000
000-089-124-1 CETIS™ v1.024 Approved By: 2




Comparisons: Page 1 of 3

C E T | S Re po r-t Report Date: 23 Sep-04 10:31 AM
Analysis: 07-1852-9551
Ceriodaphnia 7-d Survival and Reproduction Test A - AMEC Bioassay SD
Endpoint Analysis Type Sample Link  Control Link  Date Analyzed Version
96h Proportion Survived Comparison 00-3815-4461 00-3815-4461 22 Sep-04 12:16 PM CETISv1.024
Method Alt H Data Transform NOEL LOEL Toxic Units Chv MSDp
Fisher's Exact C>T Untransformed <100 100 N/A
Group Comparisons
Control vs Conc-% Statistic Critical Decision(0.05)
Lab Control 100 0.00155 0.05000 Significant Effect
Data Summary
Conc-% Control Type  Non-Responders Responders  Total Observed
0 Lab Control 10 0 10
100 3 7 10
96h Proportion Survived
1.0'_“
§ 0.8
£y
8.2 :
o2 0.6j
a3
& 7]
P- 0.4+
0.2
00’
0 100
Conc-%
CETIS™ v1.024 Approved By:

000-089-124-1




Comparisons: Page 2 of 3

CETI S Re port Report Date: 23 Sep-04 10:31 AM
Analysis: 13-8766-1765
Ceriodaphnia 7-d Survival and Reproduction Test }l\ g AMEG Bioassay SD
Endpoint Analysis Type Sample Link  Control Link  Date Analyzed Version
96h Proportion Survived Comparison 00-3815-4461 00-3815-4461 22 Sep-0412:16 PM CETISv1.024
Method Alt H Data Transform NOEL LOEL Toxic Units Chv MSDp
Fisher's Exact C>T Untransformed 100 >100 1.00 N/A
Group Comparisons
Control vs Conc-% Statistic Critical Decision(0.05)
Salt Control 100 0.18492 0.05000 Non-Significant Effect
Data Summary
Conc-% Control Type  Non-Responders Responders Total Observed
0 Salt Control 6 4 10
100 3 7 10
96h Proportion Survived
0.8-
£ }
B _8 O.6j
2.2
<
285 o4
5 ]
-
0.2+
0.0 T
Conc-%
CETIS™ v1.024 Approved By:

000-089-124-1




Comparisons:

Page 3 of 3

CETI S Re port Report Date: 23 Sep-04 10:31 AM
Analysis: 15-5022-2154

Ceriodaphnia 7-d Survival and Reproduction Test A\ ~ - AMEC Bioassay SD

Endpoint Analysis Type Sample Link  Control Link  Date Analyzed Version

96h Proportion Survived Comparison 00-3815-4461 00-3815-4461 22 Sep-0412:16 PM  CETISv1.024

Method Alt H Data Transform NOEL LOEL Toxic Units Chv MSDp

Fisher's Exact C>T Untransformed 100 >100 1.00 N/A

Group Comparisons

Control vs Conc-% Statistic Critical Decision(0.05)

pH-adjusted Co 100 0.32496 0.05000 Non-Significant Effect

Data Summary

Conc-% Control Type  Non-Responders Responders  Total Observed
0 pH-adjusted Co 5 5 10
100 3 7 10

96h Proportion Survived

0.5-
,E 0.4
t3
a.2 i
E E 03
r (7]
o 0.2-

0.1-

0.0 l-———

100

Conc-%

000-089-124-1

CETIS™ v1.024

Approved By:




Freshwater Chronic Bioassay Water Quality Measurements

Client: City of Buenaventura Test Species: C. dubia
Sample ID: A-2 Start Date/Time: 07/21/2004 W o)
29
Test No: 0407-051 End Date/Time: 07/28/2004 1310
Al
Concentration Lab Control #1
Day Q_ 1 2 3 4 5 6 7 S
“pH .00 5. 2% [ 42% | $.25 | 15| A 22| Q,
DO (mglL) 449 11 13 %0 2.3 12 o |
Cond. (ymhos/icm) | 224 [ 204 201 201 209 210 240
Temp(*C) | 204K 25,7 : 245 |2 z9.7 N
pH [0 75 [ S0l [£or [ 929510 | goqn3.lb
DO (mg/L) T BAa RA 8 | 1.9 |1.9 2.0 9. 7. b
Temp (°C) 75 Jaso | 184 [ 959 [24-7 [249 [25.0 (74!
Concentration Salt Control #1 (3.1ppt) 9
4
DO (mg/L)_
Cond. (umhos/cm)
q \|7.499
DO (mg/L) 9 - 17177
Temp (°C) o S-0 | 244
1
Concentration 100%
_ Da 0 1 2 3 4 5 6 7 b
PH [ 30 [ GY [dea [A4d [ 249 | 1.38 | 4.29
DO(mglL) MERGRE . 7 | 84 I\ 2.0 A&
Cond. (umhos/cm) | S3¥1C |50 [ 8¢in | BSW0 | SED [ Se (o | 5euo
__Temp(C) 1 25 145-6 . 25.% | 25.( [ 2
- — Ty | 8 520423 [ TGN 323|727
DO (mgil) 3.9 749 1.9 |80 [3o ]1.8
Temp (°C) 154 'u‘d-ll 24 .17 [ 244 25-0 |74
3 4 5 6
Analysts: Initial: e ﬂul R (7 S “ e
Final W Pb) (& U(’ b’

Comments: \2%’( ot IMDLUJ» \AAHM/W X \ove ok ol 4

M gy + of au
’@ 'X;mmavl\as/%u%t(:)emate Received: [y Internal / NA Animal Age at Initiation: <24 Hours
QC Check: M &A7-04

Final Review: Al / 0/ ) 7[0 Y

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



Freshwater Chronic Bioassay Daphnid Survival and Reproduction Datasheet

. ] 79
Client/Sample ID: City of Buenaventura / A-2 Start Date: 07/21/2004 End Date: 07/28/2004
Test No: 0407-051 Start Time: {00 End Time: 1310 »

Daily Reproduction/ Survival .
1 o o S} 7 19 e v © 24
Lc# | 2 © &) (o O [ e O b-q ;
3 c 1o 0 o 1 7 q o [ o "¢
4 o V) &) 3 L Q 9 19-%
5 o Q &) 3 |ro ¢ .| o CERITYE
6 0 0 o Y 1o 3D | ~ 4,
7 7] [o) [<] Y © ufb -~
8 7] Q [6) o z i o {0 5%
w5 T e T o T o To
i o] -
Analyst we | R [ Sl [ 9L [ & |8 %E
Daily Reproduction/ Survival
cone. Rep WA 2 .08 [ 4 45 @ 8 | 3 ac
sc#@ppt) 2 |'o | D [¥) [ =) 0 o [oSW®
: : 3 0 8] fo) { © [v) @)
4 | - — 1 = e T
5 o o (o (v4 n-O| — —
6 (o} Q [e) [3) D4 — —
7 o O [ Y © F3 -0
8 lofp | — ~ ~ - - | =
9 O L S 3 < S [p-v
10 )/ D - — — — = —
Conc. Rep | _____Daily Reproduction/ Surviva . Qc
2 A e E e
1 |o/p | — — — — -1 -
100% 2 o (@) [ [1] ) o [ O Sw
T 3 o | © &) 0 [© ) o ‘
4 I — = : -
5 lo/p| - - | - - | = —
6 o Q O D o [3) ©
7 C_ lela - - — — -
8 le/p| - - -~ = < -
9 2/p - = - = " —
10 |o/p - i - -

Time Fed (;-y): Oe® 30 @\M\00 @i @ 1131 5120k @LME __ (M1SY 76130

commebld? Wnitzo coviuted aar frome i breeds gl
QC Check: AH‘ ?/l’)/ﬂL{ Final Review: AH )D]\?—}OLJ«

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



Freshwater Chronic Bioassay Brood Selection Datasheet

Client/Sample ID: City of Buenaventura / A-2 Start Date:  07/21/2004
Test Number: 0407-051 Start Time: 0H28/2004 \(, >
Test Species: C. dubia
Brood
Test Rep # Board # Cup #

1 2 3

2 4

3 1]

4 26

5 25

6 L5

7 2+

8 0

9 »7

10 Verified by: Aﬂ’
Comments:
QC Check: fvu €/\7/0«k Final Review: /AH n],’zla\{

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



Test Summary: Page 1 of 1

CETI S R rt Report Date: 23 Sep-04 10:32 AM
e po Link: 09-9167-6551/0407-052

Ceriodaphnia 7-d Survival and Reproduction Test b‘v—' ] AMEC Bioassay SD
Test: 14-5599-8866 Test Type: Survival (96h) Duration: 7 Days 21 Hours

Start Date: 21 Jul-04 04.00 PM Protocol: EPA/821/R-02-013 (2002) Species:  Ceriodaphnia dubia

End Date: 29 Jul-04 01:10 PM Dil Water: Diluted Mineral Water (8:2) Source: In-House Culture

Setup Date: 21 Jul-04 04:00 PM Brine:

Sample: 07-9699-9968 Material:  Estuarine Monitoring Sample Client: City of Buenaventura

Sampled: 20 Jul-04 01:40 PM Code: 0407-052 Project:

Received: 21 Jul-04 07:45 AM Source: City of Buenaventura

Hold Time: 26 Hours (18.4 °C) Station: B-1

Comparison Summary

Analysis Endpoint NOEL LOEL Chv MSDp Method

07-8834-6325 96h Proportion Survived 100 >100 N/A N/A Fisher's Exact
08-5329-8270 100 >100 N/A N/A Fisher's Exact
13-0898-2306 100 >100 N/A N/A Fisher's Exact

96h Proportion Survived Summary

Conc-% Control Type Reps Mean Minimum  Maximum SE SD cv

0 Lab Control 10 1.00000 1.00000 1.00000 0.00000 0.00000 0.00%
0 pH-adjusted C 10 0.50000 0.00000 1.00000 0.16667 0.52705 105.41
0 Salt Control 10 0.80000 0.00000 1.00000 0.13333 0.42164 52.70%
100 10 1.00000 1.00000 1.00000 0.00000 0.00000 0.00%

96h Proportion Survived Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep § Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Lab Control 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000  1.00000
0 pH-adjusted C  0.00000 1.00000 1.00000 0.00000 0.00000 1.00000 1.00000 0.00000 0.00000  1.00000
0 Salt Control 0.00000 1.00000 1.00000 1.00000  1.00000 0.00000 1.00000 1.00000 1.00000  1.00000
100 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000  1.00000

000-089-124-1 CETIS™ v1.024 Approved By: (/ ’_'




Comparisons: Page 1 of 3

CETI S Re po r-t Report Date: 23 Sep-04 10:32 AM
Analysis: 07-8834-6325

Ceriodaphnia 7-d Survival and Reproduction Test [ ~ | AMEC Bioassay SD

Endpoint Analysis Type Sample Link  Control Link  Date Analyzed Version

96h Proportion Survived Comparison 09-9167-6551 09-9167-6551 22 Sep-04 12:14 PM  CETISv1.024

Method Alt H Data Transform NOEL LOEL Toxic Units ChVv MSDp

Fisher's Exact C>T Untransformed 100 >100 1.00 N/A

Group Comparisons

Control vs Conc-% Statistic Critical Decision(0.05)

pH-adjusted Co 100 1.00000 0.05000 Non-Significant Effect

Data Summary

Conc-% Control Type = Non-Responders Responders Total Observed
0 pH-adjusted Co 5§ 5 10
100 10 0 10

96h Proportion Survived

1.0*_
c n
5 0.8
R
a .2 ]
E E 0.6+
g7
-3 0.4+

0.2

0.0

Conc-%

000-089-124-1

CETIS™ v1.024

Approved By:




Comparisons: Page 2 of 3

CETI S Report Report Date: 23 Sep-04 10:32 AM
Analysis: 08-5329-8270

Ceriodaphnia 7-d Survival and Reproduction Test 8 - AMEC Bioassay SD
Endpoint Analysis Type Sample Link  Control Link  Date Analyzed Version

96h Proportion Survived Comparison 09-9167-6551  09-9167-6551 22 Sep-0412:14 PM CETISv1.024
Method Ait H Data Transform NOEL LOEL Toxic Units Chv MSDp
Fisher's Exact C>T Untransformed 100 >100 1.00 N/A

Group Comparisons

Control vs Conc-% Statistic Critical Decision(0.05)
Lab Control 100 1.00000 0.05000 Non-Significant Effect

Data Summary

Conc-% Control Type  Non-Responders Responders  Total Observed
0 Lab Control 10 0 10
100 10 0 10

96h Proportion Survived

1.04
0.8+

0.6+

96h Proportion
Survived

0.4

0.2+

0.0

100

Conc-%

000-089-124-1 CETIS™ v1.024 Approved By::



Comparisons: Page 3 of 3

CET'S Report Report Date: 23 Sep-04 10:32 AM
Analysis: 13-0898-2306
Ceriodaphnia 7-d Survival and Reproduction Test R - | AMEG Bioassay SD
Endpoint Analysis Type Sample Link  Control Link  Date Analyzed Version
96h Proportion Survived Comparison 09-9167-6551  09-9167-6551 22 Sep-04 12:14 PM  CETISv1.024
Method Alt H Data Transform NOEL LOEL Toxic Units Chv MSDp
Fisher's Exact C>T Untransformed 100 >100 1.00 N/A
Group Comparisons
Control vs Conc-% Statistic Critical Decision(0.05)
Salt Control 100 1.00000 0.05000 Non-Significant Effect
Data Summary
Conc-% Control Type  Non-Responders Responders Total Observed
0 Salt Control 8 2 10
100 10 0 10
96h Proportion Survived
1.0-
E 0.8~
R
a2
e 'E 0.6~
o 3
s ®?
a 0.4
0.2
00! ;
Conc-%
CETIS™ v1.024 Approved By:

000-089-124-1




Freshwater Chronic Bioassay Water Quality Measurements

Client: !‘]&! 23 &gg o s uro. Test Species: C\ Aa_z\b\av
Sample ID: P"\ ad\(ﬁlf(‘g SQH’C()W’W)) Test Date: 3-2.\- o4

Test No: Q(/WJO"Q)”’706L\» Start/End Times: {{,¢X) (/[%’10

Concentration Q\o._d«ufﬁf—é« w CLN\’\TD\
0o [ =1 [ 2 ] "3 I 4|

Day

pH q.5
DO (mall) (2%
Cond. (umhos-cm) |5 7

Temp (°C)

pH
DO (mg/L)
Temp (°C) .
L4
w3, %
Concentration
Day 0 | 1 | 2 | 3 | 4 | 5 | 6 | 7

p
DO (mg/L)
Cond. (umhos-cm)
Temp (°C)

p
DO (mg/L)
Temp (°C)

Concentration

pH
DO (mg/L)
Cond. (ymhos-cm)

pH

DO (mg/L)
Temp (°C) 5
0 1 2 3 4 5 6
Analysts: Initial: sk e A‘H ;Q,& SH

Final SH mM< plﬂ =2 e (&

Comments: PR Q%MM 'I‘U Nq (7 ‘/7 Mﬂ"@h S/*le A -4 WI‘///’l WWS‘/’ UH
ADH. Te5F not ended wittoinn @ howis oF wnFahon! M
Animal Source/Date Rece:ved \\m\e, M& M/.,k Amma!Ageatlnltlatlon 49.1.\\,\\/\

QC Check: A% B (7-04 @M{)\”ﬁﬂ\ww 2N dey] ) ouet of SFTn:I Review: Al )D]\7lb“f

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



Freshwater Chronic Bioassay Daphnid Survival and Reproduction Datasheet

Client/Sample ID:  CL, cé’ éfﬂ o4 o, Start Date: -7\-04 End Date: ‘Z’ﬁfO‘f/
Start Time: (0D End Time: 1510

Test No:
Conc. Rep bt Daily Reproduction/ Survival — Total { ac
\ 7 ag e I . = lold |
4 )2 "1 O ) /) o {0 | ~ = 2[d |
3 EEEE 6 O | & lofp | — ~ .
4 O lTefdl - 1- - = - =
5 O (o | — 1| = ~ = — =
6 () [2] O & o/pl - — -
| 7 [5) [6) o) (@) o [¢] 8] -0
8 &/61 — — - - - -~ -
S lo/d | — ~ ~ - - ~ SEAY
10 | o &) [®) o 1O 0 O | D-o|\
Analyst WAL v{b'v SD Twme [RY [pa |op [(B=102
Conc. Rep | Daily Reproduction/ Survival —! Total Qc
1
2
3
3
5
6
7
8
)
10
Conc. Rep L Daily Reproduction/ Survival | Total 1 ac
1
2 1
3 Il
: |
5 E
6 5| -
7 E
8 d
9
10 E

Time Fed (day): (0)\(e0> (1) Nﬁb @\ @ s @ B0 20D 6 s 71527 ®) 13O

Comments:

QC Check: AH 5/1'7’4* Final Review: PH Il)!(llb‘*{

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




Freshwater Chronic Bioassay Water Quality Measurements

Client: City of Buenaventura Test Species: C. dubia
Sample ID: B-1 Start Date/Time: 07/21/2004 \(oCD
Test No: 0407-052 End Date/Time: 07/%72004 (7)\ o)
AH
Concentration Lab Control #2
Da 0 1 2 3 4 5 6 7 3
pH w24 [ 22 (8.8 [uU [B-268 | R 22 | 924
DO (mg/L) 1. a1 | 94 % .0 B3 T18 240
Cond. (ymhosicm) | 25% [20Q | 209 20l 209 210
Temp (°C) 4. % ; 25.0 | 244 2. 2. 8.5
pH 747 .03 [ so4 | Bo5 | 9.08 | 9.3 A5 |84
DO (mg/L) 2.2 I8S 1.3 12 bt Y ) A.0 Y .8
Temp (°C) ' 5 .k SO | 154 %7,(/ Z4.7 1249 {25 .o |24, |
Concentration Salt Control #2 (1.1ppt)
_ Day 0 1 2 3 4 5 6 7 p
i |5l [ 165 |52 [35% | 1.4 A,up [ B4
DO (mgiL) 19 | 8.1 21 | %3 9.5 2% | ga
Cond. (umhos/cm) 'U-l'-l() 535012310 [22F6 [ 2370 | 2%{(;0] 2070
Temp (°C 25, ) 25.0 4. M. 24,5
pH 02 O N0 7-9 Zo_ [ %.0% (2.1 |8 07
DO (mg/L) 3 90 3.9 721 7.7 1359 [ 338 18-
Temp (°C) T e B30 [ 164 2T 247 (244 [2S5-0 |41
Concentration 100%
Da 8

P
DO (mg/L)
Cond. (umhos/cm)
O

DO (mg/L)
Temp (°C)

Analysts: Initial:

Final: ||

Comments gﬂ\h ot KA“’M v\ O V\/\"\’(/\JIV\/ g" nours bp MA 4“"!6;2‘7(”\
done o day T, out & Sa~Cle .
mmal SourceIDate Received: Internal /' NA

ac check: _AN O-\7-0Y

Animal Age at Initiation: <24 Hours

Final Review: Afl M(f l7r/ [o) "(

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



Freshwater Chronic Bioassay Daphnid Survival and Reproduction Datasheet

29
Client/Sample ID: City of Buenaventura / B-1 Start Date: 07/21/2004 End Date: 07/28/2004
Test No: 0407-052 Start Time: (D End Time: mg d
Daily Reproduction/ Survival
Cone. |Rep e e e P o @
1 e 1o o 2 -6 | — — | — Hd]
LC#2 2 2 =) q O b 20D Oy | —
3 [9) o 2 ) 4 0 _|o $)
4 o) & ) [ © ? _D-L|— |
5 (% @) (o) 2 (2 (3 (o) D—© ost
_6, g é)) [ 5 (;’) YA - = -~ |
8 [ U [ & G s N R
i 9 0 o [ b © R D-°| -
10710 o) [¢] [¥) 5 K O L
Analyst WMC [ Ry [ [we [ 26 o> an | O [y
ily Reproduction/ Survival
Cone. Rep 1 b et 3 0 4 105 8 BT ac
1 o/p | — - = — — —
SC#2(1.1ppt)] 2 v 10 £ 0 2p [ o
F T O 1o 1o 0 ‘3 9 %
4 0 ») [a) 6 s L0 (@)
5 o O al [ 9 3 © [Osk
6 ofp | - - ~ = — -
7 o [O o @ |1 op | ~
8 o [« ) 0 |= " 70
] 0 ) o Z L 7 =)
10 0 &) o v g 0 g
Daily Reproduction/ Survival
Sl Il e Vit 0 B ac
1 o [ © e [0 |l 5 © _1lu
100% 2 |0 [© 6 | b 19 0 (2 | s
31T U 19 o 1 /e 3 [ ®4]-
4 © [@) [a) 1 11X [} (s | o
5 0 o 5 0 19 0 b o ’
6 Q 0 [ 5 | ¥ 0 /o 7 fo 3tk
7 V) D 7z 5 1z o 1S | © .
8 0 Q o D [p-o] — [ — p—
9 V) 0 o] [2] } 1 - -
0] 0 R 0 2 + 0 s X

Time Fed (day): (O_Le® A @200 @S @ W 6 1300 @ms _ @ls48 @_1slo
COm%ESDAJ&m@w lovon L ang ll;mvw e Lt > eods ondn,.

QC Check: M 0/17’0‘(/ Final Review: OA/( /0,/;7/()L/

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



Freshwater Chronic Bioassay

Brood Selection Datasheet

Start Date: 07/21/2004
Start Time: OF28/2004 ((,cD

Client/Sample ID: City of Buenaventura / B-1

Test Number: 0407-052

Test Species: C. dubia

Test Rep # Bi’:r‘;d# Cup #

1 30 >
2 / 4
3 | I
4 | 2
5 / >3
6 25
’ 27
8 %6
9 AL
10 - 1%

Verified by: écﬁ

Comments:

QC Check: IAH ek

Final Review: AH | ol\ 7]o(

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



Test Summary: Page 1 of 1

C E TI S R O rt Report Date: 23 Sep-04 10:34 AM
e p Link: 17-5454-3182/0407-053

Ceriodaphnia 7-d Survival and Reproduction Test & ~ 3 AMEC Bioassay SD
Test: 14-5599-8866 Test Type: Survival (96h) Duration: 7 Days 21 Hours

Start Date: 21 Jul-04 04:00 PM Protocol: EPA/821/R-02-013 (2002) Species:  Ceriodaphnia dubia

End Date: 29 Jul-04 01:10 PM Dil Water: Diluted Mineral Water (8:2) Source: In-House Culture

Setup Date: 21 Jul-04 04:00 PM Brine:

Sample: 19-1973-1584 Material:  Estuarine Monitoring Sample Client: City of Buenaventura

Sampled: 20 Jul-04 10:40 AM Code: 0407-053 Project:

Received: 21 Jul-04 07:45 AM Source: City of Buenaventura

Hold Time: 29 Hours (18.2 °C) Station: B-3

Comparison Summary

Analysis Endpoint NOEL LOEL Chv MSDp Method

01-0466-3846 96h Proportion Survived 100 >100 N/A N/A Fisher's Exact
08-3665-7121 <100 100 N/A N/A Fisher's Exact
15-4630-2471 100 >100 N/A N/A Fisher's Exact

96h Proportion Survived Summary

Conc-% Control Type Reps Mean Minimum  Maximum SE SD cv

0 Lab Control 10 1.00000 1.00000 1.00000 0.00000 0.00000 0.00%
0 pH-adjusted C 10 0.50000 0.00000 1.00000 0.16667 0.52705 105.41
0 Salt Control 10 0.60000 0.00000 1.00000 0.16330 0.51640 86.07%
100 10 0.40000 0.00000 1.00000 0.16330 0.51640 129.10

96h Proportion Survived Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep § Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Lab Control 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000  1.00000
0 pH-adjusted C  0.00000 1.00000 1.00000 0.00000  0.00000 1.00000 1.00000 0.00000 0.00000  1.00000
0 Salt Control 0.00000 1.00000 1.00000 0.00000 1.00000 1.00000  1.00000 0.00000 1.00000  0.00000
100 0.00000  1.00000 1.00000 1.00000 0.00000 0.00000 1.00000 0.00000 0.00000  0.00000

000-089-124-1 CETIS™ v1.024 Approved By:




Comparisons: Page 1 of 3

CETI S Re po rt Report Date: 23 Sep-04 10:34 AM
Analysis: 01-0466-3846

Ceriodaphnia 7-d Survival and Reproduction Test 4+ 2 AMEC Bioassay SD
Endpoint Analysis Type Sample Link  Control Link  Date Analyzed Version

96h Proportion Survived Comparison 17-5454-3182  17-5454-3182 22 Sep-04 12:12PM CETISv1.024
Method Alt H Data Transform NOEL LOEL Toxic Units ChV MSDp
Fisher's Exact C>T Untransformed 100 >100 1.00 N/A

Group Comparisons

Control vs Conc-% Statistic Critical Decision(0.05)
Salt Control 100 0.32814 0.05000 Non-Significant Effect

Data Summary

Conc-% Control Type  Non-Responders Responders  Total Observed
0 Salt Control 6 4 10
100 4 6 10

96h Proportion Survived

0.8
g |
£ 3 0.6-1
2.2
£E
" 0.4-
]
-3
0.2
00 -

Conc-%

000-089-124-1 CETIS™ v1.024




Comparisons:

Page 2 of 3

C E TI S Re p 0 r-t Report Date: 23 Sep-04 10:34 AM
Analysis: 08-3665-7121
Ceriodaphnia 7-d Survival and Reproduction Test BV 5 AMEC Bioassay SD
Endpoint Analysis Type Sample Link  Control Link  Date Analyzed Version
96h Proportion Survived Comparison 17-5454-3182  17-5454-3182 22 Sep-0412:12PM CETISv1.024
Method Alt H Data Transform NOEL LOEL Toxic Units Chv MSDp
Fisher's Exact C>T Untransformed <100 100 N/A
Group Comparisons
Control vs Conc-% Statistic Critical Decision(0.05)
Lab Control 100 0.00542 0.05000 Significant Effect
Data Summary
Conc-% Control Type  Non-Responders Responders  Total Observed
0 Lab Control 10 0 10
100 4 6 10
96h Proportion Survived
1.09
5 0.8+
5%
o .2
g %%
a3
c®
& o4
0.2-
0.0 = —
0 100
Conc-%
CETIS™ v1.024 Approved By:

000-089-124-1




Comparisons: Page 3 of 3

CET' S Re port Report Date: 23 Sep-04 10:34 AM
Analysis: 15-4630-2471
Ceriodaphnia 7-d Survival and Reproduction Test  [2, - 3 AMEC Bioassay SD
Endpoint Analysis Type Sample Link  Control Link  Date Analyzed Version
96h Proportion Survived Comparison 17-5454-3182  17-5454-3182 22 Sep-0412:12PM CETISv1.024
Method Alt H Data Transform NOEL LLOEL Toxic Units Chv MSDp
Fisher's Exact C>T Untransformed 100 >100 1.00 N/A

Group Comparisons

Control vs Conc-%

Statistic Critical Decision(0.05)

pH-adjusted Co 100

0.50000 0.05000 Non-Significant Effect

Data Summary

Conc-% Control Type  Non-Responders Responders  Total Observed
0 pH-adjusted Co 5 5 10
100 4 6 10

96h Proportion Survived

0.5“‘
c 0.5
2 ’
£ o ]
g 8 04
£5 .
Y 0.3~
5 i
o

0.2+

0.1

0.0

Conc-%

000-088-124-1

CETIS™ v1.024




Freshwater Chronic Bioassay Water Quality Measurements

Client: City of Buenaventura Test Species: C. dubia
Sample ID: B-3 Start Date/Time: 07/21/2004  \lo(h
Test No: 0407-053 End Date/Time: 07/2%72004 [ %'0
AH
Concentration Lab Control #1

DO (mg/L)
Cond. (umhos/cm)
°C

Temp (°C)

Concentration

pH
DO (mg/L)
Cond. (umhos/cm)
Temp (°C

pH
DO (mg/L)
Temp (°C)

Concentration 100%
Da 0 1 2 3| 4 5 [ 6 7 3
pH 9.45 [9.2% [a.22 [q.1D 20 | 433 [4.a
DO (mgll) VWa=/fH 9 | 2.¢ 5.5 &t | 85 LY
Cond. (umhosicm) | 5350 | 5200 | k280 | 5260 | U | S5290 50
Temp (°C 1.6 <7 25.% 25 .5 25 -1 253 ™
pH 7 Se 19.37 > . g.21
DO (mg/L) F0 &2 7.9 Q.0 23 2
Temp (°C) 25.9 25 2477 1299 [2€-0 |24.1
3 4 5 6 7
Analysts: Initial: He £y £G4 SR
Final e p’lﬂ ?3’ He %

Comments: MD"/\:&;%MPQN\MA MUitne & ows o mutiahon homg

@o vene Abne o~ doy T out of Sampre.
Animal Source/Date Received: Internal / NA Animal Age at Initiation: <24 Hours

QC Check: M H-1]-ot Final Review: AH' '011712)%'

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




Freshwater Chronic Bioassay Daphnid Survival and Reproduction Datasheet

29
Client/Sample ID: City of Buenaventura / B-3 Start Date: 07/21/2004 End Date: 07/28/2004
Test No: 0407-053 Start Time: |, oo End Time:
(30
Daily Reproduction/ Survival
Core. |(RPE T al] &5 06 e ac
1 o [ (4] 7219 g 5] 5}
LC #1 2 C_l & Co ol b 1\ © _1p-9
gl 3 Q o) (@) ol 7 Q (@) 0
4 (9 o) [a) 31 b V) o b-b
5 Q o) 6 3| (e 6 o) D-O
6 [ O 6 49 0 3[0 | — ~
7 ) &) o I Y Iulp [ —~ ~
8 v 0 o) ol Z H o [) oSk
9 0 I 5 | "ol 7 3 o 9 |
. ool 10 (@) o\ [ Ol b 2 o D-4
Analyst WM TRG 1=9> [ [£6 [ (G518 [ 93] g
Conc. Rep |- TR .E_.Dasily Rep:;:ductlosnISurvglal i Total || QC
T1opl ~ 1 =1 - =1 -1 -1~ [e/d]
SC#1(3.1ppt)| 2 [£o) 6 H o ) o 5] o e | osw
] 3 ) <) G ! o 0 © [P0 [\
4 [ pfp | — ~ — - i s -~ lo/d
5 © 0 0 o lojp | — - ~__lo/
6 o) 8 3 © lulp | — - ~ tu/
7 0 o v 0 2 D] — |k
8 op | - — = el = — | — Téd
10 OI[D =~ — — | — — - ~ | ofd
Conc. | Rep b T D.a;'¥ Repr;)ductosnl S T Qc
1 lofo] — | — = - -1 =1 -
100% 2 o 1O ! 7 ) 9 |bro| —
: 3 0 [@) [ Y D 0 D D-0 0 sk
4 [ (o) [3) L 1+ o [ - -
5o o [ o |pd [ = - - -
6 o _1°74d | - T = - Z
7 0 O [ T 7 0 (@) Do
8 [o/p [ - ~ - ~ > -
9 | ofp - ~ - - -1 —
10 5 Joro ~ = - = =

Time Fed S&y): Ol (45 @ M0 @ ius @ (WS (s _L}Qé(e)\V\S MUISHF (8)_ L3 0
ety ,ﬁ >

comments: MCOWATRA  cppuute A b L, st 3 preozls "“Déj

QC Check: AH 6-‘\7’0/1 Final Review: Af/ /01/17(/()%

AMEC Earth & Environmental Bioassay Laboratory. §550 Morehouse Dr., Ste. B. San Diego, CA 92121.



Freshwater Chronic Bioassay

Client/Sample ID: City of Buenaventura / B-3
Test Number: 0407-053
Test Species: C. dubia

Brood Selection Datasheet

Start Date:  07/21/2004
Start Time: 07/28/2604 \ (L D

Brood

Test Rep # Board #

Cup #

2

(

>

S

27

24

W |00 [N (& O AW N =

27

-
o

25

Verified by: A%

Comments:

QC Check: M g ‘7'0{

Final Review: H o 1oh

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



Test Summary: Page 1 of 1

C ET' S R rt Report Date: 23 Sep-04 10:35 AM
© po Link: 12-7262-4031/0407-054

Ceriodaphnia 7-d Survival and Reproduction Test [}, - 2_ AMEC Bioassay SD
Test: 14-5599-8866 Test Type: Survival (96h) Duration: 7 Days 21 Hours

Start Date: 21 Jul-04 04:00 PM Protocol: EPA/821/R-02-013 (2002) Species:  Ceriodaphnia dubia

End Date: 29 Jul-04 01:10 PM Dil Water: Diluted Mineral Water (8:2) Source: In-House Culture

Setup Date: 21 Jul-04 04:.00 PM Brine:

Sample: 14-3932-3197 Material:  Estuarine Monitoring Sample Client: City of Buenaventura

Sampled: 20 Jul-04 09:35 AM Code: 0407-054 Project:

Received: 21 Jul-04 07:45 AM Source: City of Buenaventura

Hold Time: 30 Hours (18.5 °C) Station: C-2

Comparison Summary

Analysis Endpoint NOEL LOEL ChV MSDp Method

04-5472-3169 96h Proportion Survived 100 >100 N/A N/A Fisher's Exact
06-5697-8688 100 >100 N/A N/A Fisher's Exact
10-0807-3141 <100 100 N/A N/A Fisher's Exact

96h Proportion Survived Summary

Conc-% Control Type Reps Mean Minimum  Maximum SE SD cv

0 Lab Control 10 1.00000 1.00000 1.00000 0.00000 0.00000 0.00%
0 pH-adjusted C 10 0.50000 0.00000 1.00000 0.16667 0.52705 105.41
0 Salt Control 10 0.60000 0.00000 1.00000 0.16330 0.51640 86.07%
100 10 0.50000 0.00000 1.00000 0.16667 0.52705 105.41

96h Proportion Survived Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4 Rep 5§ Rep 6 Rep 7 Rep 8 Rep 9 Rep 10

0 Lab Control 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000  1.00000
0 pH-adjusted C  0.00000 1.00000 1.00000  0.00000 0.00000 1.00000 1.00000 0.00000 0.00000 1.00000
0 Salt Control 0.00000 1.00000 1.00000 0.00000 1.00000 1.00000 1.00000 0.00000 1.00000  0.00000
100 0.00000  1.00000 1.00000 0.00000 1.00000 1.00000 0.00000 ©0.00000 1.00000  0.00000

000-089-124-1 CETIS™ v1.024 Approved By:



Comparisons:

Page 1 of 3

C E Tl S Re p 0 r-t Report Date: 23 Sep-04 10:35 AM
Analysis: 04-5472-3169

Ceriodaphnia 7-d Survival and Reproduction Test C - AMEC Bioassay SD

Endpoint Analysis Type Sample Link  Control Link  Date Analyzed Version

96h Proportion Survived Comparison 12-7262-4031  12-7262-4031 22 Sep-04 12:.07 PM  CETISv1.024

Method Alt H Data Transform NOEL LOEL Toxic Units Chv MSDp

Fisher's Exact C>T Untransformed 100 >100 1.00 N/A

Group Comparisons

Control vs Conc-% Statistic Critical Decision(0.05)

Salt Control 100 0.50000 0.05000 Non-Significant Effect

Data Summary

Conc-% Control Type  Non-Responders Responders  Total Observed
0 Salt Control 6 4 10
5 5 10

100

96h Proportion Survived

0.8+

0.6-

0.4-

96h Proportion
Survived

0.2+

0.0 -

Conc-%

000-089-124-1

CETIS™ v1.024

Approved By:




Comparisons: Page 2 of 3

C E TI S Re po rt Report Date: 23 Sep-04 10:35 AM
Analysis: 06-5697-8688

Ceriodaphnia 7-d Survival and Reproduction Test c - ; AMEC Bioassay SD

Endpoint Analysis Type Sample Link  Control Link  Date Analyzed Version

96h Proportion Survived Comparison 12-7262-4031  12-7262-4031 22 Sep-04 12:.07 PM  CETISv1.024

Method Alt H Data Transform NOEL LOEL Toxic Units ChV MSDp

Fisher's Exact C>T Untransformed 100 >100 1.00 N/A

Group Comparisons

Control vs Conc-% Statistic Critical Decision(0.05)

pH-adjusted Co 100 0.67186 0.05000 Non-Significant Effect

Data Summary

Total Observed

Conc-% Control Type  Non-Responders Responders
0 pH-adjusted Co 5 5 10
100 5 5 10

96h Proportion Survived

0.6
0.5

0.4-

Survived

0.3+

96h Proportion

4

0.2-

0.1+

0.0 —

Conc-%

000-089-124-1

CETIS™ v1.024

Approved By:




Comparisons:

Page 3 of 3

C ETI S Re po rt Report Date: 23 Sep-04 10:35 AM
Analysis: 10-0807-3141
Ceriodaphnia 7-d Survival and Reproduction Test C_ v 9\ AMEC Bioassay SD
Endpoint Analysis Type Sample Link  Control Link Date Analyzed Version
96h Proportion Survived Comparison 12-7262-4031  12-7262-4031 22 Sep-04 12:07 PM CETISv1.024
Method Alt H Data Transform NOEL LOEL Toxic Units ChV MSDp
Fisher's Exact C>T Untransformed <100 100 N/A
Group Comparisons
Control vs Conc-% Statistic Critical Decision(0.05)
Lab Control 100 0.01625 0.05000 Significant Effect
Data Summary
Conc-% Control Type  Non-Responders Responders  Total Observed
0 Lab Control 10 0 10
100 5 5 10
96h Proportion Survived
1.01
5 0.8+
t7?
a .2 ]
oz 0.6’:
a3
¥ 1
& 0.4
0.2
0.0 b
Conc-%
CETIS™ v1.024 Approved By:
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Freshwater Chronic Bioassay

Water Quality Measurements

Client: City of Buenaventura Test Species: C. dubia
Sample ID: C-2 Start Date/Time: 07/21/2004 Vo (XD
Test No: 0407-054 End Date/Time: 07/28/2004 1210
Al
Concentration Lab Control #1
_ Day 0 1 2 3 4 5 6 7 ¥
pH %.09 Y 8.2 %.25 26 | 8,30 | 92
DO (mg/L) 3.9 1.7 il ®.0 B.32 7.9 1 g0
Cond. (smhos/cm) | Z.Z 209 | 201 204 09 wm? | 210
Temp (°C 2.3 |35, ads | 2. 2471 au
~pH : 275 %05 | %0\ |Bo1r [ 329 (5.0 [3(0 [8.1%
DO {mg/L) 2 A T3] 1T 79 7. <6 Y. 7 e
Temp (°C) 25,6 PS O (154 7&‘( Z4.7 a4 9240 j724.\
Concentration Salt Control #1 (3.1ppt)
_Da 1 2 3 4 5 6 7 %
pH 23S ’% 01116 [33s | 1. 7.7 | &\
DO (mg/L) 2K 2] g4 T.le 1 _4E 9.0
Cond. (pumhos/icm) [59S00 | 5610 [5530 [S516 | $§528 g5l 5616
Temp (°C Q- 15 26.0 | 25. . & ] 2u.
SRR : 4
pH _Z 7[R\ 0% | 7499 [ 3.0 [R.0S [ 0] 11,99
DO (mg/L) ’} %v‘l ":I% '7Cf qrg g~q iv‘o 7»7
Temp (°C) . As.0 | 1s.4 ‘LTA—'/ M7 249 7150 | Za.\
Concentration 100%
S
DO (mg/L)
Cond. (umhos/cm)
DO (mg/L)
Temp (°C)
Analysts: Initial:
Final:}

Comments:

N)l’&,wi,ed WtH/uuw 9~\Wm}rs o wahoahion Tt .

(o<t
A \e rm@w£ R 6 day 1,

Animal Source/Date Recelved

of-
lnternal / NA

SA “"‘P

QC Check:

AR S To

Animal Age at Initiation: <24 Hours

Final Review: AH \D]\7l DL{'

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



Freshwater Chronic Bioassay Daphnid Survival and Reproduction Datasheet

29
Client/Sample ID: City of Buenaventura / C-2 Start Date: 07/21/2004 End Date: 07/28/2004
Test No: 0407-054 Start Time: 1\ o End Time: ;30
Daily Reproduction/ Survival
1 A [ [2) 7 g
LC #1 2 2 Q 7 o 1} v
2 a B 2 = a 5
4 0 o) 6 3 0 9
5 0 @) 0 3 v & *O
6 [%] 0 o) Y D -
7 [#] 0 o Y 4ybh| —
8 % A I3 o igH [ ©
9 7] o) s c ] 8)
G 10 0 @) i © 2 O
Analyst e ﬂ[;', W T | Ky Sk [0
Daily Reprodu urvival ‘
Conc. Rep TE 3 A a0 E e Total | QcC
1 dp - - P — — — ‘/d !
sc#1 (3.1ppt)) 2 ) O 8 o [ o (0] o | osSk
; 3 0O o o ( 0 O p-oli/d
4 oo ~ [ - = — 1 =1 — [o/f]
5 p 1Y [ & - - - o/d |
6 o |0 o c -~ ol - /A
7 O 15 6 Y 2 p=Z"| - b/d
8 op - - — - - - 2/d
9 o) 0 o) > 5 = — b/d
..... 10 n'/g ~ v — ~ IL—- — o’/
Daily Reproduction/ Survival -
Cone. ReP I 1.0 .2 1 3 1 4 @ 8§ | 6 | 7 | 8 fota g *
1 o] — - = |- 1 | — 1 — lo/d]
100% 2 o O 3 o |5 |8 | ol - lrso/f]
3 o [ O /) b S lafp | ~ - 15/d
e to e T et o to 1
0 ) o o) T
6 | 0 1O |6 72 | L } o | 5 %70 <n
9 D [2] %) 2 ) i © o L1
10 nlol - = - 1 — — - — b,/d
Time Fed (day): (O)EEQ(J_) A4 @ W\ @ig @ 1330 G 123 e misY g @ Do
Comments: Jm covate Ao fom e firrd 2 oS 07714{.
ac check: P\ ?}/(7’06 Final Review: AN / Q/)?/O{/

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



Freshwater Chronic Bioassay

Brood Selection Datasheet

Start Date:  07/21/2004
Start Time: 04282004 ((,cD

Verified by: AR

Client/Sample ID: City of Buenaventura / C-2

Test Number: 0407-054

Test Species: C. dubia

Test Rep # BBor:r:d# Cup #

1 e %
9 4
3 U
4 20
5 2%
6 3
7 34
8 36
9 32
10 v 25

Comments:

QC Check: /M 9'(7,01,(

Final Review: Aﬂ )bj )7/6"/

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

Test Summary:

Report Date:
Link:

Page 1 of 1
23 Aug-04 3:43 PM
07-5136-7464/0407-055

Selenastrum Growth Test )D‘, Z

AMEC Bioassay SD

Test: 17-4198-9895 Test Type: Cell Growth Duration: 4 Days 1 Hours

Start Date: 21 Jul-04 04:40 PM Protocol: EPA/821/R-02-013 (2002) Species:  Selenastrum capricornutum
End Date: 25 Jul-04 05:40 PM Dil Water: Nutrient Enriched Water Source: In-House Culture

Setup Date: 21 Jul-04 04:40 PM Brine: Frozen Seawater

Comment: Salt Control #1 = 3.1 ppt

Sample: 03-0936-6046 Material:  Estuarine Monitoring Sample Client: City of Buenaventura
Sampled: 20 Jul-04 02:50 PM Code: 0407-055 Project:

Received: 21 Jul-04 07:45 AM Source: City of Buenaventura

Hold Time: 26 Hours (19.3 °C) Station: A-2

Comparison Summary

Analysis Endpoint NOEL LOEL ChV MSDp Method

01-8697-3595 Cell Density 100 >100 N/A 0.38250 Equal Variance t
04-9747-8215 100 >100 N/A 0.49391 Equal Variance t
03-5566-8128 <101 101 N/A 0.59000 Unegqual Variance t
06-4077-5686 <101 101 N/A 0.44990 Unequal Variance t

Test Acceptability

Analysis Endpoint Attribute Statistic  Lower Limit Upper Limit Decision

01-8697-3595 Cell Density Control CV 0.3820 0.2 Fails acceptability criteria
03-5566-8128 0.5012 0.2 Fails acceptability criteria
04-9747-8215 0.5012 0.2 Fails acceptability criteria
06-4077-5686 0.3820 0.2 Fails acceptability criteria
01-8697-3595 Cell Density Control Response 947750 1E+06 Fails acceptability criteria
03-5566-8128 1E+06 1E+06 Passes acceptability criteria
04-9747-8215 1E+06 1E+06 Passes acceptability criteria
06-4077-5686 947750 1E+06 Fails acceptability criteria
01-8697-3595 Cell Density MSDp 0.3825 0.091 0.29 Fails acceptability criteria
03-5566-8128 0.59 0.091 0.29 Fails acceptability criteria
04-9747-8215 0.4939 0.091 0.29 Fails acceptability criteria
06-4077-5686 0.4499 0.091 0.29 Fails acceptability criteria
Cell Density Summary

Conc-% Control Type Reps Mean Minimum  Maximum SE SD Ccv

0 Lab Control 4 2043250-( 1885000, 2139000.% 55594.3 111188. 5.44%

0 pH-adjusted C 4 1061750.0 463000.5  1551000.¢ 266076. 532153. 50.12%

0 Salt Control 4 947750.0 6030004 1373000.¢ 181025. 362050. 38.20%

100 4 1462750.¢ 1398000, ( 1594000.¢ 45083.9 90167.8 6.16%
A6 IOD'I, [U\ﬁ' H'Qlfée 4 228250.0  216000.¢ 250000.9 7597.97 15195.9 6.66%

Cell Density Detail

Conc-% Control Type Rep1 Rep 2 Rep 3 Rep 4

0 Lab Control 2139000. 01885000. ¢ 2096000. % 2053000. &

0 pH-adjusted C  766000. () 1551000-¢ 463000.{; 1467000. 0

0 Salt Control 1373000. ( 1120000 3603000.( 695000.

100 1410000.¢ 1398000. () 159400¢.¢ 1449000- ¢

sex 1007 wundi [feud

220000.¢ 227000.() 250000.¢ 216000.0C

000-089-124-1

CETIS™ v1.024

Approved By:%éﬁ X{E.j




Comparisons: Page 1 of 4

CET' S Re Ol't Report Date: 23 Aug-04 3:43 PM
p Analysis: 01-8697-3595

Selenastrum Growth Test A -2 AMEC Bioassay SD

Endpoint Analysis Type Sample Link  Control Link  Date Analyzed Version

Cell Density Comparison 07-5136-7464 07-5136-7464 23 Aug-04 3:43 PM  CETISv1.024

Method Alt H Data Transform z NOEL LOEL Toxic Units Chv MSDp

Equal Variance t C>T Untransformed 100 >100 1.00 N/A 38.25%

Test Acceptability

Attribute Statistic Lower Limit  Upper Limit Decision

Control CV 0.3820 0.2 Fails acceptability criteria

Control Response 947750 1E+06 Fails acceptability criteria

MSDp 0.3825 0.091 0.29 Fails acceptability criteria

ANOVA Assumptions

Attribute Test Statistic Critical P Level Decision(0.01)

Variances Variance Ratio 16.12262 47.46723 0.04707 Equal Variances

Distribution Shapiro-Wilk W 0.97106 0.74935 0.89159 Normal Distribution

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P Level Decision(0.05)

Between 5.3045E+11 5.305E+11 1 7.62 0.03283 Significant Effect

Error 4.1763E+11 6.961E+10 6

Total 9.4808E+11 6.001E+11 7

Group Comparisons

Control vs Conc-% Statistic Critical P Level MSD Decision(0.05)

Salt Control 100 -2.760579 1.94318 0.98359 362510.1 Non-Significant Effect

Data Summary Original Data Transformed Data

Conc-% Control Type Count Mean Minimum  Maximum SD Mean Minimum  Maximum SD

0 Salt Control 4 947750. 0 603000.0  1373000.0 362050.0

100 4 1462750. ) 1398000.( 1594000.¢ 90167.6

000-089-124-1

CETIS™ v1.024

Approved By:%#zﬁ



CETIS Report

Page 3 of 4
23 Aug-04 3:43 PM
04-9747-8215

Comparisons:
Report Date:
Analysis:

Selenastrum Growth Test A - AMEC Bioassay SD
Endpoint o Analysis Type Sample Link  Control Link  Date Analyzed Version

Cell Density Comparison 07-5136-7464 07-5136-7464 23 Aug-04 3:43 PM  CETISv1.024
Method Alt H Data Transform Z NOEL LOEL Toxic Units ChV MSDp
Equal Variance t C>T Untransformed 100 >100 1.00 N/A 49.39%
Test Acceptability

Attribute Statistic Lower Limit Upper Limit  Decision

Control CV 0.5012 0.2 Fails acceptability criteria

Control Response 1E+06 1E+06 Passes acceptability criteria

MSDp 0.4939 0.091 0.29 Fails acceptability criteria

ANOVA Assumptions

Attribute Test Statistic Critical P Level Decision(0.01)

Variances Variance Ratio 34.83135 47.46723 0.01570 Equal Variances

Distribution Shapiro-Wilk W 0.96134 0.74935 0.79544 Normal Distribution

ANOVA Table

Source Sum of Squares Mean Square DF F Statistic P Level Decision(0.05)

Between 3.2160E+11 3.216E+11 1 2.21 0.18785 Non-Significant Effect

Error 8.7395E+11 1.457E+11 6

Total 1.1<ns1:XMLFault xmlns:ns1="http://cxf.apache.org/bindings/xformat"><ns1:faultstring xmlns:ns1="http://cxf.apache.org/bindings/xformat">java.lang.OutOfMemoryError: Java heap space</ns1:faultstring></ns1:XMLFault>