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INTRODUCTION

Toxicity tests and chemical analyses were conducted on ambient water samples
collected on January 31, 2005 from the Santa Clara River Estuary (SCRE) located near
the City of San Buenaventura, CA. This final sampling effort for the project was
characterized as a “wet weather” event. Samples for this round of testing were collected
just after a storm; the estuary was full of water, and the sand berm was breached. Mr.
Chris Stransky and Mr. John Rudolph of Nautilus Environmental, LLC (Nautilus)
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 for all species except for C. dubia were initiated
on February 1, 2005 at Nautilus’ laboratory located in San Diego, CA. Due to lack of an
adequate number of healthy water fleas in the San Diego laboratory, a portion of each
sample was sent to the Tacoma laboratory via overnight delivery service; tests were
initiated on February 2, 2005. Chemical analyses were performed by Calscience
Environmental Laboratories (CEL) located in Garden Grove, CA.

METHODS AND MATERIALS
SAMPLE COLLECTION, TRANSPORT, AND RECEIPT

Ambient water samples were collected from four of the eleven ambient monitoring
locations (specifically sites A-2, B-1, B-3, and C-1). 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 and
summarized in Appendix E.

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 2"
clear PVC tubing. The end of the tubing was held at mid-depth to collect the water and
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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, the contents of all sample containers
from each site were 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 of each composited sample was then removed for
test initiation and the remainder of each sample was held at 4°C until required for use.

BIOASSAY PROTOCOLS

Test conditions and Quality Assurance/Quality Control (QA/QC) requirements for each
bioassay performed are summarized in Tables 1 through 7. Freshwater tests were
conducted for all four sites. However, additional controls prepared to match the salinity
of each sample (1.3 ppt for A-2 and B-1, and 0.7 ppt for B-3 and C-1) were tested
concurrently in order to evaluate the role of salinity in any observed toxicity.
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Table 1. Test Conditions and QA/QC Summary for the Fathead Minnow 7-Day

Survival and Growth Test.

Test organism

Test organism source

Test duration

Test solution renewal

Feeding

Test initiation date and time
Test chambers

Test solution volume

Test temperature

Dilution water

Test concentrations (% sample)
Number of organisms/chamber
Number of replicates
Photoperiod

Aeration

Test Protocol

Test acceptability criteria for controls

Reference toxicant

Pimephales promelas

Aquatic Biosystems, Inc. (Fort Collins, CO)

7 days

Daily

Three times per day

Within 36 hours of sample collection

400-ml disposable plastic cups

250 ml

25+1°C

Dilute Mineral Water (8 parts Nanopure, 2 parts Perrier®)
100, and 0 (control)

10

4

16 hours light/8 hours dark

None

EPA-821-R-02-013

Means of > 80% survival and > 0.25 mg biomass

Copper chloride
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Table 2. Test Conditions and QA/QC Summary for the Water Flea 7-Day Survival

and Reproduction Test.

Test organism

Test organism source

Test duration

Test solution renewal

Feeding

Test initiation date and time
Test chambers

Test solution volume

Test temperature

Dilution water

Test concentrations (% sample)
Number of organisms/chamber
Number of replicates
Photoperiod

Aeration

Test Protocol

Test acceptability criteria for controls

Reference toxicant

Ceriodaphnia dubia

In-house cultures

7 days

Daily

Daily

Within 36 hours of sample collection
30-ml disposable plastic cups

15 ml

25+1°C

Dilute Mineral Water (8 parts Nanopure, 2 parts Perrier®)
100, and 0 (control)

1

10

16 hours light/8 hours dark

None

EPA-821-R-02-013

1) > 80% mean survival; 2) 60% of the surviving females
must produce at least 3 broods of offspring; and 3) total
reproduction must be > 15 offspring per surviving female.

Sodium chloride
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Table 3. Test Conditions and QA/QC Summary for the 96-Hour Algal Growth

Inhibition Test.

Test organism
Test organism source
Test duration

Test solution renewal

Feeding

Test initiation date and time
Test chambers

Test solution volume

Test temperature

Dilution water

Test concentrations (% sample)

Initial cell density

Number of replicates

Photoperiod
Aeration

Test Protocol

Test acceptability criteria for controls

Reference toxicant

Selenastrum capricornutum
In-house cultures
96 Hours

None

Macro- and micro-nutrients added to test solutions prior to
test initiation.

Within 36 hours of sample collection
125-ml Erlenmeyer flasks

50 ml

25+1°C

Nutrient-enriched deionized water
100 2, and 0 (control)

10,000 cells/ml + 10%

5° (one was used only as a surrogate for measuring pH
and temperature during the exposure period).

Continuous light at 400 + 40 ft-c
None
EPA-821-R-02-013

Final cell density = 1.0 x 10° cells/ml with < 20% variability
among test replicates.

Copper chloride

# Prior to test initiation, each sample was inspected under a microscope and found to have heavy debris and
native algae present. A portion of each sample was then filtered through a 0.45-pm-nylon membrane filter.
Both 100 percent-filtered and 100 percent-unfiltered samples were tested along with a negative control.

® An additional flask containing filtered sample not inoculated with algae was also tested as a blank to
ensure that there was no interference in measuring chlorophyll-a fluorescence at test termination.
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Table 4. Test Conditions and QA/QC Summary for the Pacific Topsmelt 7-Day

Survival and Growth Test.

Test organism

Test organism source

Test duration

Test solution renewal
Feeding

Test initiation date and time
Test chambers

Test solution volume

Test temperature

Dilution water

Test concentrations (% sample)
Number of organisms/chamber
Number of replicates

Photoperiod

Aeration

Test Protocol

Test acceptability criteria for controls

Reference toxicant

Atherinops affinis

Aquatic Biosystems, Inc. (Fort Collins, CO)
7 days

Daily

Two times per day

Within 36 hours of sample collection

1-L plastic tri-pour beakers

500 ml

20+ 1°C

30 ppt artificial seawater

100, 69%, 50, 25, and 0 (control)

5

5

16 hours light/8 hours dark

None

EPA/600/R-95/136

Means of > 80% survival and > 0.85 mg biomass

Copper chloride

a For consistency with species requiring brine, a 69 percent dilution of each sample was prepared and

tested.
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Table 5. Test Conditions and QA/QC Summary for the Opossum Shrimp 7-Day

Survival and Growth Test.

Test organism

Test organism source

Test duration

Test solution renewal

Feeding

Test initiation date and time
Test chambers

Test solution volume

Test temperature

Dilution water

Test concentrations (% sample)
Number of organisms/chamber
Number of replicates
Photoperiod

Aeration

Test Protocol

Test acceptability criteria for controls

Reference toxicant

Americamysis bahia

Aquatic Biosystems, Inc. (Fort Collins, CO)
7 days

Daily

Two times per day

Within 36 hours of sample collection
400-ml plastic tri-pour beakers

500 ml

25+1°C

30 ppt artificial seawater

100, 69%, 50, 25, and 0 (control)

5

8

16 hours light/8 hours dark

None

EPA-821-R-02-014

Means of > 80% survival and > 0.20 mg biomass

Copper chloride

? For consistency with species requiring brine, a 69 percent dilution of each sample was prepared and

tested.
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Table 6. Test Conditions and QA/QC Summary for the 48-Hour Bivalve Embryo

Development Test.

Test organism

Test organism source

Test duration

Test solution renewal
Feeding

Test initiation date and time
Test chamber

Test solution volume

Test temperature

Dilution water

Test concentrations (% sample)

Number of organisms/chamber
Number of replicates
Photoperiod

Aeration

Test Protocol

Test acceptability criteria for controls

Reference toxicant

Mytilus galloprovincialis

Carlsbad Aquafarms

48 Hours

None

None

Within 36 hours of elutriate preparation
30-ml glass scintillation vial

10 ml

15+1°C

30 ppt laboratory seawater

100, and 0 (control) (w/artificial sea salts) ?

Highest testable concentration, 50, 25, and 0 b
250-300

5

16 hours light/8 hours dark

None

ASTM Designation E 724-98

> 90% normal

Copper chloride

® 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 rather than hypersaline brine. 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.

® Due to the low salinities of samples, hypersaline brine was added to each sample to raise the salinity to 30
ppt. The volume of hypersaline brine required to adjust the salinity determined the highest testable
concentration for each sample: approximately 71 percent. An additional control composed of hypersaline
brine and deionized water was also tested to ensure observed mortality was not due to the addition of
hypersaline brine rather than other toxic constituents.
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Table 7. Test Conditions and QA/QC Summary for the 48-Hour Giant Kelp

Germination and Growth Test.

Test organism

Test organism source

Test duration

Test solution renewal
Feeding

Test initiation date and time
Test chamber

Test solution volume

Test temperature

Dilution water

Test concentrations (% sample)

Number of organisms/chamber
Number of replicates
Photoperiod

Aeration

Test Protocol

Test acceptability criteria for controls

Reference toxicant

Macrocystis pyrifera

La Jolla Cove, CA (field-collected by Nautilus staff)
48 Hours

None

None

Within 36 hours of elutriate preparation

50-ml glass Petri dishes

30 ml

15+1°C

32 ppt laboratory seawater

100, and 0 (control) (w/artificial sea salts) ?

Highest testable concentration, 50, 25, and 0 b

225,000

5

16 hours light/8 hours dark

None

EPA/600/R-95/136

Mean of > 70% germination and tube length of > 10 um.

Copper chloride

® 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 rather than hypersaline brine. 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.

® Due to the low salinities of samples, hypersaline brine was added to each sample to raise the salinity to 30
ppt. The volume of hypersaline brine required to adjust the salinity determined the highest testable
concentration for each sample: approximately 69 percent. An additional control composed of hypersaline
brine and deionized water was also tested to ensure observed mortality was not due to the addition of
hypersaline brine rather than other toxic constituents.
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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 1.025B. Statistical 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 Analyses. The
choice of statistical method used was dependent upon specific assumptions met by the
data.

CHEMICAL ANALYSES

Analysis of total organic carbon (TOC), dissolved organic carbon (DOC), total suspended
solids (TSS), cyanide, copper, nickel, zinc, and selenium was performed by CEL
(Appendix D).

WATER-EFFECT RATIO CALCULATION FOR COPPER

Water-effect ratios (WERs) were calculated for three of the four estuary samples (B-1, B-
3, and C-1) using the blue mussel embryo development test. Contamination was
observed in the test chambers for sample A-2, thus invalidating the test and any
subsequent calculations. The embryo development test using Mytilus galloprovincialis
was chosen for this WER due to its sensitivity to copper; toxicity to bivalve larvae is the
primary driver for EPA’s derivation of water quality criteria for copper in marine waters
(see Table 9 for values).

Water samples for the WER analysis were spiked with nominal concentrations of copper
of 0, 12, 19, 32, 54, 90, and 150 ug/L. For comparison, polished laboratory seawater
(PSW) was also spiked with copper on the same day with final concentrations of 0, 1.8,
3.0, 5.0, 8.4, 14, 23, and 39 ug/L. Laboratory seawater was polished by filtration through
a Gelman 0.20-um filter. In addition, a standard copper reference toxicant test was also
conducted using unpolished seawater. Final nominal concentrations of copper in the
reference toxicant test were 0, 2.5, 5.0, 10, 20, and 40 pg/L. A copper reference toxicant

10
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test is performed concurrently with all bivalve embryo tests conducted at Nautilus to
evaluate variability in test procedures and sensitivity of organisms over time. All samples
spiked with copper were thoroughly mixed for approximately 5 minutes, covered and
maintained at the test temperature of 15°C overnight. Samples were spiked with copper
on the evening of field sample collection. Subsamples of all test concentrations were
collected on the following day (test initiation date) for analytical verification of copper
concentrations.

The 48-hour bivalve embryo tests were initiated approximately 48 hours after sample
collection. Bivalve tests were performed following the same methods employed for the
unspiked estuary samples (Table 6). Measured concentrations of copper were used for
all calculations in this report. Total and dissolved copper concentrations were measured
in all field-collected samples. Total copper was measured in copper-spiked test
concentrations that bracketed dose responses.

RESULTS AND DISCUSSION

Detailed data summaries are contained in Appendix A. Statistical analyses and raw data
can be found in Appendix B, and reference toxicant data are located in Appendix C.
Analytical chemistry data reports and field collection data can be found in Appendices D,
and E, respectively. All data associated with the WER study are provided in Appendix F.
Finally, chain-of-custody information is provided in Appendix G.

FRESHWATER SPECIES

Performing toxicity tests with freshwater organisms on the estuary samples was
complicated by the fact that the salinities were higher than freshwater, and could pose
variable levels of stress on the test organisms. Consequently, the samples were tested
with concurrent salinity controls; to separate salinity effects from other constituents
present in the sample, statistical comparisons were made between each full-strength
sample and the appropriate salinity control.

Fathead Minnow 7-Day Survival and Growth

Survival in the salinity controls met the test acceptability criterion of 80 percent, with
mean values of 85 and 98 percent in the 1.3 and 0.7 ppt controls, respectively.
Conversely, survival of fathead minnow larvae was high in all estuary samples, ranging

11
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from 95 to 98 percent (Figure 1), indicating that salinity in the samples was not
problematic for the test organisms.

No adverse effects on larval growth were observed. The mean dry biomass of fish
exposed to the samples and their corresponding salinity controls ranged from 0.32 to
0.40 mg (Figure 1).

Water Flea 7-Day Survival and Reproduction

Salinity did not affect survival of Ceriodaphnia. Mean survival in the 1.0 and 2.2 ppt
salinity controls was 90 and 100 percent, respectively. Survival in the estuary samples
ranged from 90 to 100 percent (Figure 2), depending upon the site.

With respect to reproduction, no adverse effects were observed for samples A-2, B-1,
and C-1, or their corresponding salinity controls. However, sample B-3 did exhibit slightly
reduced reproduction (Figure 2). An equal variance t-test determined that this reduction
was significant compared to the salinity control.

96-Hour Algal Growth Inhibition

No toxicity was observed in either the salinity controls or the filtered estuary samples.
However, cell density in the unfiltered samples was lower than that in the filtered
samples, suggesting that particulate material or native algae in the samples interfered
with cell growth to some extent (Figure 3).

12
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Figure 1. 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.
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Water Flea Survival
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Figure 2. Summary of toxicity test results for water flea 7-day survival and
reproduction. Mean (£1SD for reproduction) values in 100 percent sample are
displayed. Reproduction in sample B-3 was reduced compared to the salinity
control.
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Selenastrum Growth
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Figure 3. Summary of toxicity test results for algal growth inhibition. Mean (x1SD)
values in 100 percent sample are displayed. Only unfiltered sample from site B-1
showed a significant decrease in cell density relative to the salinity control.
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MARINE SPECIES
Pacific Topsmelt 7-Day Survival and Growth

Survival of topsmelt larvae was high across all test concentrations and samples, ranging
from 88 to 100 percent (Figure 4, Appendix Table A-4). No reductions in growth were
observed relative to the salt controls. Mean biomass in the undiluted samples ranged
from 1.1 to 1.4 mg, compared to 1.2 mg in the salt controls (Figure 4).

Opossum Shrimp 7-Day Survival and Growth

No adverse effects on survival or growth were observed for mysids. Across samples and
test concentrations, mean survival ranged from 90 to 100 percent, and mean biomass
ranged from 0.20 to 0.26 mg (Figure 5, Appendix Table A-5).

Bivalve Embryo Development

Mussel embryo development was not impacted by exposure to estuary samples. Normal
development was high in samples amended with hypersaline brine. Mean normal
development ranged from 83 to 91 percent among test concentrations (up to 71 percent
sample) and sample sites (Figure 6, Appendix Table A-6). However, the addition of
artificial sea salts did impact mussel embryo development; few normal embryos were
observed in the salt controls or the samples amended with salts. Therefore, these
concentrations and controls were deemed invalid and are not reported here.

48-Hour Giant Kelp Germination and Growth

No significant reductions in giant kelp spore germination or germ tube length were
observed (Figure 7). Mean germination ranged from 68 to 88 percent in full-strength
samples amended with artificial salts, and those amended with hypersaline brine. Mean
tube length ranged from 11 to 15 ym (Figure 7).
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Figure 4. Summary of toxicity test results for Pacific topsmelt 7-day survival and
growth. Mean (£1SD) values in 100 percent sample are displayed. No reductions
in germination or growth were observed relative to the appropriate salt control.

17



City of San Buenaventura Wet Weather Toxicity and Chemistry Report
Santa Clara River Estuary Project, February 2005

Opossum Shrimp Survival
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Figure 5. Summary of toxicity test results for opossum shrimp 7-day survival and
growth. Mean (+1SD) values in 100 percent sample are displayed. No statistically
significant decreases in survival or growth were observed compared to concurrent
salt controls.
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Mussel Larval Development
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Figure 6. Summary of toxicity test results for bivalve 48-hour embryo development
using Mytilus galloprovincialis. Mean (+1SD) values in the highest testable
concentration with brine (71%) are displayed. No statistically significant
decreases were observed compared to the appropriate concurrent controls.
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Giant Kelp Germination
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Figure 7. Summary of toxicity test results for giant kelp spore germination and
growth. Mean (x1SD) values for each site are displayed. No statistically
significant decreases in germination or growth were observed compared to
appropriate concurrent controls.
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AMBIENT WATER ANALYTICAL CHEMISTRY RESULTS

Measured concentrations of various contaminants of concern are shown in Table 8 and
associated water quality criteria values are presented in Table 9. Dissolved copper
concentrations in samples B-1 and C-1 were above the EPA protective water quality
criterion for marine species of 3.1 ug/L. However, this value was determined using the
48-hour bivalve embryo development test, which showed no toxicity in these samples.
Moreover, concentrations of nickel, selenium, and zinc were relatively low, and all below
their respective water quality guidelines. This suggests that these contaminants were
unlikely to be associated with toxicity (Table 9). The detection limit for total cyanide was
greater than the criterion values, which are for free cyanide. However, the general lack
of toxicity associated with these samples suggests that this constituent was not present
at concentrations associated with adverse effects. Measurements for total organic
carbon (TOC), dissolved organic carbon (DOC), and total suspended solids (TSS) are
included in Table 10.

Table 8. Summary of Total and Dissolved Contaminant Concentrations Measured
in Santa Clara River Estuary Samples Collected January 31, 2005

Samole Form Concentration (ug/L)

P Cyanide Copper Nickel Selenium Zinc
Dissolved NM 2.79 6.79 3.81* 10.3*

A-2
Total <50 4.49 6.74 3.77 10.2
Dissolved NM 4.87 6.10 4.26 21.9

B-1
Total <50 9.70 6.60 4.48 23.8
Dissolved NM 2.77 6.58* 3.40 <5.00

B-3
Total <50 3.23 6.24 5.94 11.0
Dissolved NM 3.39* 6.64* 3.65 <5.00

C-1
Total <50 3.11 6.30 3.77 11.0

*In these cases, the dissolved metal concentration exceeded the total. However, both sets of
results (e.g. total and dissolved metals) met analytical laboratory quality assurance and reporting
criteria. In addition, true differences in concentrations are difficult to detect close to the method
reporting limit.

NM — Not measured.
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Table 9. EPA Water Quality Criteria for the Protection of Aquatic Life ® as reported
in “Water Quality Standards; Establishment of Numeric Criteria for Priority Toxic
Pollutants for the State of California,” (US EPA 2000).

Concentration (ug/L)

Sample
Cyanide® Copper Nickel Selenium  Zinc

EPA Marine Acute CMC 1 4.8 74 290 90
EPA Marine Chronic CCC 1 3.1 8.2 71 81
EPA Freshwater Acute q

. 22 13 470 13-186 120
CMC
EPA Freshwater Chronic

. 5.2 9.0 52 5 total 120
CCC

4 Values expressed as a dissolved fraction excluding the EPA freshwater CCC value for selenium
® Values expressed in terms of free cyanide (e.g. pg HCN/L)

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

¢ Freshwater CMC depends on ratio of selenite to selenate

CMC - Criterion Maximum Concentration

CCC - Criterion Continuous Concentration

Table 10. Summary of additional analytical chemistry measurements in Santa
Clara River Estuary samples collected January 31, 2005

Total Dissolved Total
Sample Organic Carbon Organic Carbon Suspended Solids
(mg/L) (mg/L) (mg/L)
A-2 5.9 6.5 238
B-1 11.0 9.5 4.0
B-3 4.4 5.7 462
C-1 5.0 5.5 275

22



City of San Buenaventura Wet Weather Toxicity and Chemistry Report
Santa Clara River Estuary Project, February 2005

WATER-EFFECT RATIO

Copper ECs values and WER calculations are summarized in Table 11. Detailed WER
results are available in Appendix F. Mean normal development was 83 to 86 percent in
the unspiked estuary samples, compared to 95 percent in the laboratory control. Total
copper ECs, values calculated for estuary samples based on measured copper
concentrations ranged from 31.6 to 92.5 ug/L. For comparison, the mean ECs,
calculated for polished seawater spiked with copper was 17.9 ug/L. The calculated WER
values ranged from 1.77 to 5.17, with a geometric mean of 2.53.

Table 11. Total Copper WER Values for Santa Clara River Estuary Samples
Calculated using Scripps Polished Seawater (measured concentrations) °

Sample ECs, (ug/L Total Cu) Water-Effect Ratio
Site A-2 NR NR
Site B-1 925 517
Site B-3 31.6 1.77
Site C-1 31.7 1.77
Polished Scripps Seawater” 17.9 NA
Scripps Seawater ° 4.3 NA

& Seawater from Scripps (see footnote b) was polished at Nautilus by passing it through a 0.2-um filter.

® Seawater from the Scripps Institute of Oceanography was sand filtered on-site prior to collection.
This seawater was used used to conduct a standard copper reference toxicant test included here, and in
the laboratory reference toxicant control chart.

NR - Not reported, contamination was observed in one or more of the test chambers.

QA/QC
FRESHWATER SPECIES

Laboratory controls met acceptability criteria for fathead minnows and green alga. Mean
percent survival for the fathead minnow lab control was 98 percent (> 80 percent
criterion); mean dry biomass was 0.43 mg (> 0.25 mg criterion). The lab controls for the
green alga test had mean final densities of 11.6 and 11.4 x 10° cells/ml and variability
among control replicates of 13 and 14 percent for controls 1 and 2, respectively.
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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. The water flea test controls
met performance criteria; ten percent mortality was observed in the lab controls for the
water flea test (< 20 percent criterion), and mean reproduction was 23 offspring (> 15
offspring minimum). However, the tests were initiated just outside of the 36-hour allowed
holding time due to the necessity to send samples to the Tacoma laboratory for testing.

Reference toxicant tests conducted using the fathead minnow, water flea, and green
alga met test acceptability criteria, and fell within two standard deviations of laboratory
control chart means (Appendix C).

MARINE SPECIES

Laboratory controls met acceptability criteria for three of the four marine species tested:
Pacific topsmelt, opossum shrimp, and giant kelp. The bivalve development test resulted
in lab controls with mean normal development of 83 to 87 percent, just below the 90
percent criterion. However, the results were deemed acceptable for reporting purposes
because: 1) the mean values for normal development were close to the criterion, and the
range of values among control replicates included several values exceeding the criterion;
2) no toxicity was observed in the tests; and 3) the percent minimum significant
differences (MSDp) between test concentrations and the control were low, indicating the
test was sensitive. Topsmelt mean control survival was 100 percent and mean dry
biomass ranged from 1.2 to 1.3 mg. Both endpoints exceeded the minimum
requirements of 80 percent survival and 0.85 mg biomass, respectively. Mean percent
survival for both of the opossum shrimp controls was 98 percent, which also exceeded
the minimum requirement of 80 percent. The mean dry biomass ranged from 0.22 to
0.27 mg (> 0.20 mg criterion). Finally, the kelp test control exhibited 73 mean percent
germination and 11 um mean spore length, exceeding the criteria of 70 percent and
10 um, respectively.

Reference toxicant tests conducted using topsmelt, opossum shrimp, mussel embryo,
and giant kelp met test acceptability criteria, and fell within two standard deviations of
laboratory control chart means (Appendix C).
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P. PROMELAS



Appendix Table A-1. Larval Fish 7-Day Survival and Growth Test Resulits
City of Buenaventura
Santa Clara River Estuary Wet Weather Sampling Event
Test Initiation Date: February 1, 2005
Test Species: Pimephales promelas

Retained Mean
. . Percent Mean Percent  Standard . Retained Standard
Sample Replicate No. Alive . . i Biomass . i
Survival Survival Deviation Biomass Deviation
(mg)
(mg)

A 10 100 0.43

Lab Control B 10 100 98 5.0 0.42 0.43 0.03
C 10 100 0.40
D g 90 0.46
Salinity A 10 100 0.28

Control #1 B 8 80 85 19 0.32 0.32 0.05
(1.3 ppt) C 10 100 0.40
A-2, B D 6 60 0.28
Salinity A 10 100 0.40

Control #2 B 9 90 98 50 0.37 0.39 0.01
(0.7 ppt) C 10 100 0.39
B-3,C4 D 10 100 0.39
A 10 100 0.41

A-2 B 8 80 95 10 0.40 0.40 0.01
C 10 100 0.38
D 10 100 0.41
A 10 100 0.30

B-1 B o 90 95 5.8 0.36 0.34 0.03
C 9 90 0.37
D 10 100 0.33
A 10 100 0.41

B-3 B 10 100 98 5.0 0.37 0.37 0.03
C 9 90 0.33
D 10 100 0.39
A 10 100 0.38

B

Cc1 9 90 95 5.8 0.38 0.39 0.01
C 9 90 0.38
D 10 100 0.41
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Appendix A-2. Water Flea 7-Day Survival and Reproduction Test Results
City of Buenaventura
Santa Clara River Estuary Wet Weather Sampling Event
Test Initiation Date: February 2, 2005
Test Species: Ceriodaphnia dubia

Percent Mean Percent Number of Mean Number of

Sample Replicate Survival at Survival at Neonates Neonates gg?:t?;:
7 Days 7 Days Produced Produced
1 100 28
2 100 27
3 100 28
4 100 27
5 100 25
Lab Control 6 100 90 24 23 8.4
7 0 0
8 100 21
9 100 23
10 100 26
1 100 17
2 100 19
3 100 16
Salinity Control #1 ‘; 183 ;g
(2.2 ppt) 6 100 100 22 20 3.0
A-2, B-1
7 100 16
8 100 22
9 100 22
10 100 25
1 100 24
2 100 27
3 100 16
4 100 24
5 100 26
A-2 6 100 100 20 22 3.6
7 100 21
8 100 22
9 100 19
10 100 18
1 100 25
2 100 31
3 100 27
4 100 21
5 100 31
B-1 6 100 90 26 27 43
7 100 28
8 0] 24
9 100 21
10 100 34




Appendix A-2 (Con'd). Water Flea 7-Day Survival and Reproduction Test Results
City of Buenaventura
Santa Clara River Estuary Wet Weather Sampling Event
Test Initiation Date: February 2, 2005
Test Species: Ceriodaphnia dubia

Percent Mean Percent Number of Mean Number of

Sample Replicate Survival at Survival at Neonates Neonates g;?;?;:
7 Days 7 Days Produced Produced
1 100 28
2 100 27
3 100 28
4 100 27
5 100 25
Lab Control 6 100 90 24 23 8.4
7 0 0
8 100 21
9 100 23
10 100 26
1 100 24
2 100 25
3 100 24
Salinity Control #2 ; 188 32
(1.0 ppt) 6 100 90 29 24 3.9
B-3, C-1
7 100 30
8 100 24
9 100 25
10 0 15
1 100 16
2 100 20
3 100 7
4 100 24
5 100 21
B-3 6 100 90 19 18 8.3
7 0 0
8 100 22
9 100 28
10 100 21
1 100 29
2 100 30
3 100 25
4 100 26
5 100 25
C-1 6 100 100 25 27 2.1
7 100 29
8 100 24
9 100 28
10 100 26

Values in bold indicate a significant decrease in survival or growth was observed in that test concentration relative to the appropriate salinity control.



S. CAPRICORNUTUM



Appendix Table A-3. 96-Hour Algal Growth Inhibition Test Results

Santa Clara River Estuary Wet Weather Sampling Event

City of Buenaventura

Test Initiation Date: February 1, 2005
Test Species: Selenastrum capricornutum

Mean Final
. Initial Density Final Density . Percent Mean Percent
Sample Replicate 5 5 Density
Growth Growth
(10° celis/ml) (10° cells/ml) (105 cells/ml)® r
A 0.100 12.9 12800
Lab Control #1 B 0.100 128 11.6 +/- 1.46 12700 11525
Cc 0.100 9.9 9800
D 0.100 10.9 10800
Salinity Control #1 A 0.100 13.4 13300
alinity Contro
(1.3 ppt) B 0.100 137 13.5 +/-0.114 13600 13425
A-2, B-1 Cc 0.100 13.5 13400
D 0.100 13.5 13400
A 0.100 26.6 26500
A-2 Filtered B 0.100 241 25.7 +/-1.12 24000 25575
Cc 0.100 25.8 25700
D 0.100 26.2 26100
A 0.100 12.7 12600
A-2 Unfiltered B 0.100 16 16.2 +/- 2.51 15900 16075
C 0.100 18.3 18200
D 0.100 17.7 17600
A 0.100 225 22400
B-1 Filtered B 0.100 224 22.9 +/- 0.983 22300 22850
Cc 0.100 244 24300
D 0.100 22.5 22400
A 0.100 6.45 6350
B-1 Unfiltered B 0.100 515 7.53 +/- 3.41 5050 7438
C 0.100 5.95 5850
D 0.100 12.6 12500
Filtered Blank A-2 A 0.100 0.05 NA -50 NA
Unfiltered Blank A-2 A 0.100 3.60 NA 3500 NA
Filtered Blank B-1 A 0.100 0.21 NA 110 NA
Unfiltered Blank B-1 A 0.100 2.03 NA 1930 NA

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

Values in bold indicate a significant decrease in cell density was observed in that test concentration relative to the appropriate salinity control.



Appendix Table A-3 (Con'd). 96-Hour Algal Growth Inhibition Test Resuits
City of Buenaventura
Santa Clara River Estuary Wet Weather Sampling Event
Test Initiation Date: February 1, 2005
Test Species: Selenastrum capricornutum

Mean Final
. Initial Density Final Density . Percent Mean Percent
Sample Replicate 5 5 Density
wth
(10° cells/ml) (10° cells/ml) (10° cells/ml)® Growth Gro
A 0.100 10.5 10400
Lab Control #2 B 0.100 12.4 11.4 +/- 1.64 12300 11343
c 0.100 13.2 13100
D 0.100 9.67 9570
Salinity Control #2 A 0.100 13.2 13100
alinity Contro
(0.7ppt) 8 0.100 14.3 13.1 +/- 0.946 14200 13000
B-3, C-1 C 0.100 12.8 12700
D 0.100 12.1 12000
A 0.100 23.8 23700
B-3 Filtered B 0.100 26.6 26.2 +/-1.63 26500 26100
C 0.100 27.3 27200
D 0.100 27.1 27000
A 0.100 17.9 17800
B-3 Unfiltered B 0.100 13.3 14.5 +/- 2.26 13200 14475
C 0.100 13 12900
D 0.100 14.1 14000
A 0.100 27.2 27100
C-1 Filtered 8 0.100 259 26.2 +/- 0.668 25800 26150
C 0.100 26 25900
D 0.100 25.9 25800
A 0.100 9.19 9090
C-1 Unfiltered 8 0-100 107 11.9 +1- 4.99 10600 11763
C 0.100 19.2 19100
D 0.100 8.36 8260
Filtered Blank B-3 A 0.100 0.07 NA -30 NA
Unfiltered Blank B-3 A 0.100 3.31 NA 3210 NA
Filtered Blank C-1 A 0.100 0.04 NA -60 NA
Unfiltered Blank C-1 A 0.100 2.41 NA 2310 NA

? Mean results are presented +/- 1 standard deviation.
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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 Wet Weather Sampling Event
Test Initiation Date: February 1, 2005
Test Species: Atherinops affinis

c . . . Percent Mean Percent Standard Retained Mean Retained Standard
oncentration Replicate No. Alive . X o . e
Survival Survival Deviation Biomass (mg) Biomass (mg) Deviation
A 5 100 1.4
B 5 100 1.3
Lab Control #1 C 5 100 100 0.00 1.3 1.3 0.11
D 5 100 1.2
E 5 100 1.1
A 4 80 1.1
B 5 100 1.2
Sait Control #1 (e} 5 100 96 8.9 1.1 1.2 0.07
D 5 100 1.2
E 5 100 1.3
A 5 100 1.1
B 5 100 1.1
25% C 5 100 100 0.00 1.2 11 0.12
D 5 100 1.0
E 5 100 1.3
A 5 100 1.3
B 5 100 1.2
50% C 5 100 100 0.00 1.1 1.2 0.07
D 5 100 1.3
E 5 100 1.2
A 4 80 1.1
B 5 100 1.2
69% C 5 100 96 8.9 1.1 1.2 0.10
D 5 100 1.3
E 5 100 1.3
A 4 80 1.0
B 4 80 0.94
100% C 5 100 92 11 1.2 11 0.14
D 5 100 1.3
E 5 100 1.2




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 Wet Weather Sampling Event
Test Initiation Date: February 1, 2005
Test Species: Atherinops affinis

Concentration Replicate No. Alive Percent Mean Percent Standard Retained Mean Retained Standard
Survival Survival Deviation Biomass (mg) Biomass (mg) Deviation
A 5 100 1.4
B 5 100 1.3
Lab Control #1 C 5 100 100 0.00 1.3 1.3 0.1
D 5 100 1.2
E 5 100 1.1
A 4 80 1.1
B 5 100 1.2
Salt Control #1 C 5 100 96 8.9 1.1 1.2 0.07
D 5 100 1.2
E 5 100 1.3
A 5 100 1.1
B 5 100 1.2
25% C 5 100 100 0.00 1.2 1.2 0.05
D 5 100 1.1
E 5 100 1.2
A 4 80 1.0
B 5 100 1.1
50% C 4 80 92 1" 0.86 1.0 0.11
D 5 100 1.2
E 5 100 1.0
A 5 100 1.1
B 5 100 1.2
69% o] 5 100 100 0.00 1.2 1.2 0.05
D 5 100 1.2
E 5 100 1.3
A 5 100 1.20
B 5 100 1.2
100% ] 5 100 100 0.00 1.3 1.2 0.08
D 5 100 1.1
E 5 100 1.2

Values in bold indicate a significant decrease in survival or growth was observed in that test concentration relative to the salt control.



Appendix Table A-4 (Con'd). Site B-3 Marine Larval Fish 7-Day Survival and Growth Test Resulits
City of Buenaventura
Santa Clara River Estuary Wet Weather Sampling Event
Test Initiation Date: February 1, 2005
Test Species: Atherinops affinis

Concentration Replicate No. Alive Percf;nt Mean P?rcent Star'lderd ) Retained Mt:zan Retained Stan:\dallrd
Survival Survival Deviation Biomass (mg) Biomass (mg) Deviation
A 5 100 1.3
B 5 100 1.3
Lab Control #2 C 5 100 100 0.00 1.1 1.2 0.09
D 5 100 1.1
E 5 100 1.2
A 5 100 1.3
B 5 100 1.2
Salt Control #2 C 4 80 96 8.9 1.0 1.2 0.11
D 5 100 1.2
E 5 100 1.2
A 5 100 1.0
B 5 100 1.1
25% C 5 100 96 8.9 1.3 1.1 0.12
D 5 100 1.0
E 4 80 1.0
A 4 80 1.2
B 4 80 1.1
50% C 5 100 92 11 1.2 1.2 0.10
D 5 100 1.1
E 5 100 1.3
A 5 100 1.4
B 5 100 1.2
69% o] 5 100 100 0.00 1.3 1.3 0.07
D 5 100 1.3
E 5 100 1.3
A 5 100 1.0
B 4 80 1.2
100% o] 5 100 88 11 1.2 1.1 0.09
D 4 80 1.1
E 4 80 1.0




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

Santa Clara River Estuary Wet Weather Sampling Event
Test Initiation Date: February 1, 2005
Test Species: Atherinops affinis

Concentration Replicate No. Alive Perc?nt Mean P.ercent Star:ld:f\rd . Retained M?an Retained Star.\d?rd
Survival Survival Deviation Biomass (mg) Biomass (mg) Deviation
A 5 100 1.3
B 5 100 1.3
Lab Control #2 (o] 5 100 100 0.00 1.1 1.2 0.09
D 5 100 1.1
E 5 100 1.2
A 5 100 1.3
B 5 100 1.2
Sait Control #2 C 4 80 96 8.9 1.0 1.2 0.11
D 5 100 1.2
E 5 100 1.2
A 5 100 1.4
B 5 100 1.3
25% Cc 5 100 100 0.00 1.3 1.3 0.10
D 5 100 1.2
E 5 100 1.2
A 5 100 1.2
B 5 100 1.2
50% o] 5 100 100 0.00 1.1 1.2 0.05
D 5 100 1.2
E 5 100 1.3
A 5 100 1.2
B 5 100 1.2
69% C 5 100 96 8.9 1.3 1.2 0.10
D 5 100 1.2
E 4 80 1.0
A 5 100 1.3
B 5 100 1.2
100% Cc 5 100 96 8.9 1.2 1.2 0.07
D 4 80 1.1
E 5 100 1.3




A. BAHIA



Appendix Table A-5. Site A-2 Opossum Shrimp 7-Day Survival and Growth Test Resuits
City of Buenaventura
Santa Clara River Estuary Wet Weather Sampling Event
Test Initiation Date: February 1, 2005
Test Species: Americamysis bahia

Concentration Replicate No. Alive Percrent Mean Pgrcent Star_\d?rd ) Retained M?an Retained Staljd?rd
Survival Survival Deviation Biomass (mg) Biomass (mg) Deviation

A 5 100 0.29

B 5 100 0.25

C 5 100 0.18

D 5 100 0.22
Lab Control #1 E 5 100 98 7.1 025 0.22 0.04

F 4 80 0.20

G 5 100 0.21

H 5 100 0.18

A 5 100 0.29

B 3 60 0.18

o] 5 100 0.24

D 5 100 0.22
Salt Control #1 E 5 100 90 15 023 0.23 0.04

F 5 100 0.26

G 4 80 0.22

H 4 80 0.17

A 5 100 0.23

B 4 80 0.21

] 5 100 0.25

o D 5 100 0.24
25% E 5 100 98 7.1 0.25 0.24 0.03

F 5 100 0.23

G 5 100 0.23

H 5 100 0.32

A 5 100 0.29

B 5 100 0.28

Cc 5 100 0.26

o D 5 100 0.30
50% £ 5 100 98 71 0.26 0.25 0.04

F 4 80 0.19

G 5 100 0.21

H 5 100 0.25

A 5 100 0.21

B 5 100 0.26

Cc 5 100 0.26

o D 5 100 0.21
69% £ 5 100 98 71 0.22 0.22 0.02

F 4 80 0.20

G 5 100 0.22

H 5 100 0.22

A 4 80 0.22

B 4 80 0.21

Cc 5 100 0.24

o, D 5 100 0.28
100% £ 5 100 95 9.3 0.24 0.26 0.05

F 5 100 0.37

G 5 100 0.25

H 5 100 0.26




Appendix Table A-5 (Con'd). Site B-1 Opossum Shrimp 7-Day Survival and Growth Test Resulits
City of Buenaventura
Santa Clara River Estuary Wet Weather Sampling Event
Test Initiation Date: February 1, 2005
Test Species: Americamysis bahia

Concentration Replicate No. Alive Percgnt Mean Pgrcent Star.ad?rd . Retained Mt.aan Retained Star.lda;lrd
Survival Survival Deviation Biomass (mg) Biomass (mg) Deviation

A 5 100 0.29

B 5 100 0.25

Cc 5 100 0.18

D 5 100 0.22
Lab Control #1 E 5 100 98 71 025 0.22 0.04

F 4 80 0.20

G 5 100 0.21

H 5 100 0.18

A 5 100 0.29

B 3 60 0.18

Cc 5 100 0.24

D 5 100 0.22
Sait Control #1 £ 5 100 90 15 023 0.23 0.04

F 5 100 0.26

G 4 80 0.22

H 4 80 0.17

A 5 100 0.22

B 5 100 0.22

C 5 100 0.23

o D 5 100 0.21
25% E 5 100 98 71 0.29 0.23 0.03

F 5 100 0.24

G 4 80 0.20

H 5 100 0.23

A 5 100 0.17

B 5 100 0.22

Cc 5 100 0.25

o D 4 80 0.19
50% £ 5 100 98 71 022 0.22 0.03

F 5 100 0.22

G 5 100 0.24

H 5 100 0.25

A 5 100 0.21

B 5 100 0.23

o] 5 100 0.22

o D 5 100 0.20
69% £ 5 100 100 0.00 027 0.22 0.02

F 5 100 0.23

G 5 100 0.22

H 5 100 0.20

A 4 80 0.18

B 5 100 0.21

Cc 5 100 0.26

o D 5 100 0.17
100% £ 5 100 98 7.1 0.21 0.22 0.04

F 5 100 0.19

G 5 100 0.23

H 5 100 0.28




Appendix Table A-5 (Con'd). Site B-3 Opossum Shrimp 7-Day Survival and Growth Test Resulits
City of Buenaventura
Santa Clara River Estuary Wet Weather Sampling Event
Test Initiation Date: February 1, 2005
Test Species: Americamysis bahia

Concentration Replicate No. Alive Perc'ent Mean Pgrcent Star‘udalnrd ] Retained Mt'ean Retained Star?delzrd
Survival Survival Deviation Biomass (mg) Biomass (mg) Deviation

A 5 100 0.42

B 5 100 0.28

C 5 100 0.27

D 5 100 0.26
Lab Control #2 E 5 100 98 7.1 0.24 0.27 0.07

F 4 80 0.19

G 5 100 0.27

H 5 100 0.21

A 5 100 0.24

B 5 100 0.29

C 4 80 0.19

D 5 100 0.20
Salt Control #2 £ 5 100 98 7.1 0.22 0.23 0.04

F 5 100 0.21

G 5 100 0.26

H 5 100 0.21

A 4 80 0.24

B 5 100 0.31

C 10 100 0.20

o D 10 100 0.22
25% £ 5 100 95 9.3 029 0.22 0.08

F 5 100 0.21

G 4 80 0.05

H 5 100 0.24

A 4 80 0.23

B 5 100 0.26

C 4 80 0.24

o, D 5 100 0.27
50% £ 4 80 90 11 028 0.24 0.03

F 5 100 0.23

G 4 80 0.22

H 5 100 0.19

A 5 100 0.36

B 5 100 0.27

Cc 5 100 0.22

o D 3 60 0.15
69% £ 5 100 95 14 0.23 0.24 0.06

F 5 100 0.26

G 5 100 0.21

H 5 100 0.22

A 4 80 0.22

B 4 80 0.20

o] 5 100 0.22

o D 4 80 0.19
100% E 5 100 90 11 0.23 0.20 0.03

F 5 100 0.21

G 5 100 0.22

H 4 80 0.14




Appendix Table A-5 (Con'd). Site C-1 Opossum Shrimp 7-Day Survival and Growth Test Results
City of Buenaventura
Santa Clara River Estuary Wet Weather Sampling Event
Test Initiation Date: February 1, 2005
Test Species: Americamysis bahia

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

A 5 100 0.42

B 5 100 0.28

Cc 5 100 0.27

D 5 100 0.26
Lab Control #2 E 5 100 98 71 024 0.27 0.07

F 4 80 0.19

G 5 100 0.27

H 5 100 0.21

A 5 100 0.24

B 5 100 0.29

C 4 80 0.19

D 5 100 0.20
Salt Control #2 E 5 100 98 7.1 0.22 0.23 0.04

F 5 100 0.21

G 5 100 0.26

H 5 100 0.21

A 4 80 0.23

B 5 100 0.22

C 5 100 0.26

o D 4 80 0.17
25% E 5 100 93 10 0.21 0.22 0.03

F 4 80 0.21

G 5 100 0.20

H 5 100 0.23

A 5 100 0.26

B 5 100 0.20

] 5 100 0.24

o D 5 100 0.21
50% E 5 100 98 71 0.28 0.24 0.03

F 4 80 0.21

G 5 100 0.25

H 5 100 0.27

A 5 100 0.21

B 5 100 0.24

Cc 5 100 0.20

o D 5 100 0.20
69% E 5 100 100 0.00 0.20 0.22 0.02

F 5 100 0.20

G 5 100 0.26

H 5 100 0.24

A 5 100 0.25

B 5 100 0.20

C 5 100 0.22

o D 5 100 0.25
100% E 5 100 93 21 0.29 0.23 0.05

F 5 100 0.23

G 5 100 0.25

H 2 40 0.13




M. GALLOPROVINCIALIS



Appendix Table A-6. Site A-2 48-Hour Bivalve Embryo Development Test Results
City of Buenaventura
Santa Clara River Estuary Wet Weather Sampling Event
Test Initiation Date: February 1, 2005

Test Species: Mytilus galloprovincialis

Percent Normal Mean Percent Normal

Development Development Standard Deviation

Concentration Replicate

81
85
80 83 42
90
81

Lab Control #1

74
85
69 76 6.0
75
79

Brine Control

89
94
92 91 3.4
95
87

25%

88
91
92 88 3.3
85
85

50%

91
89
85 86 47
84
79

71%®

MOOW2>»PMOO0O®®>»IMOO0OB>PIMOOBPIMOO®>P

® This is the highest concentration testable due to the addition of hypersaline brine. The 100 percent concentration was tested with the
addition of artificial salts but results are not reported due to poor development in the salted samples and the salt control.



Appendix Table A-6 (Con'd). Site B-1 48-Hour Bivalve Embryo Development Test Resuits
City of Buenaventura
Santa Clara River Estuary Wet Weather Sampling Event
Test Initiation Date: February 1, 2005

Test Species: Mytilus galloprovincialis

Concentration Replicate Percent Normal Mean Percent Normal Standard Deviation
Development Development

81
85
80 83 42
90
81

Lab Control #1

82
84
88 84 3.4
85
79

Brine Control

93
85
90 89 3.2
87
)

25%

90
91
92 92 1.5
91
94

50%

86
90
87 86 3.3
81
85

"M% *

MOOWPMOOPIMOOW>PIMIOO®>IMOOT>

® This is the highest concentration testable due to the addition of hypersaline brine. The 100 percent concentration was tested with the
addition of artificial salts but results are not reported due to poor development in the salted samples and in the salt control.



Appendix Table A-6 (Con'd). Site B-3 48-Hour Bivalve Embryo Development Test Results
City of Buenaventura
Santa Clara River Estuary Wet Weather Sampling Event
Test Initiation Date: February 1, 2005

Test Species: Mytilus galloprovincialis

Concentration Replicate Percent Normal Mean Percent Normal Standard Deviation
Development Development

90
87
89 87 3.9
80
87

Lab Control #2

68
85
82 80 8.0
78
89

Brine Contro!

92
90
85 89 25
89
89

25%

88
84
88 87 23
90
86

50%

82
84
86 86 5.2
95
83

71%°

MOoOOW>»MOO0T>»IMOUO0OB>»IMOO0CL>»IMOO T >

® This is the highest concentration testable due to the addition of hypersaline brine. The 100 percent concentration was tested with the
addition of artificial salts but results are not reported due to poor development in the salted samples and in the salt control.



Appendix Table A-6 (Con'd). Site C-1 48-Hour Bivalve Embryo Development Test Results

City of Buenaventura

Santa Clara River Estuary Wet Weather Sampling Event
Test Initiation Date: February 1, 2005

Test Species: Mytilus galloprovincialis

Percent Normal

Concentration Replicate Development

Mean Percent Normal
Development

Standard Deviation

89
90
80
87
87

Lab Control #2

87

3.9

81
90
79
82
77

Brine Control

82

5.0

89
84
90
60
93

25%

83

13.4

90
87
88
88
84

50%

87

2.2

84
84
75
82
89

71%®

MOoOOW>»MOO0OTPIMOO>PIMOO®®P>»PIMOOO >

83

51

® This is the highest concentration testable due to the addition of hypersaline brine. The 100 percent concentration was tested with the
addition of artificial salts but results are not reported due to poor development in the salted samples and in the salt control.



M. PYRIFERA



Appendix Table A-7. Site A-2 48-Hour Kelp Spore Germination and Growth Test Results
City of Buenaventura

Santa Clara River Estuary Wet Weather Sampling Event
Test Initiation Date: February 1, 2005

Test Species: Macrocystis pyrifera

Concentration®  Replicate Percent Mean Percent Standard Spore Length  Mean Spore Standard

Germinated Germinated Deviation {(um) Length (um) Deviation

A 68 10
B 70 11

Lab Control C 67 73 6.1 14 11 1.4
D 81 11
E 77 11
A 83 11
B 73 11

Salt Control C 69 74 53 10 11 0.8
D 72 10
E 75 11
A 76 13
B 78 14

Brine Control C 79 74 5.3 12 12 1.1
D 72 12
E 66 12
A 60 12
B 83 11

25% C 79 72 9.5 12 12 0.4
D 65 11
E 71 12
A 75 12
B 77 14

50% C 81 74 7.5 13 12 1.1
D 61 12
E 74 12
A 74 12
B 73 12

69% C 80 72 55 12 12 0.5
D 68 11
E 66 12
A 62 10
B 75 10

100% C 62 68 6.4 11 11 1.2
D 65 13
E 74 11

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



Appendix Table A-7 (Con'd). Site B-1 48-Hour Kelp Spore Germination and Growth Test Resuits

Santa Clara River Estuary Wet Weather Sampling Event

City of Buenaventura

Test Initiation Date: February 1, 2005

Test Species: Macrocystis pyrifera

c tration®  Replicate Percent Mean Percent Standard Spore Length Mean Spore Standard
oncentration P Germinated Germinated Deviation (um) Length (um) Deviation
A 68 10
B 70 11
Lab Control C 67 73 6.1 14 11 1.4
D 81 11
E 77 11
A 83 11
B 73 11
Salt Control C 69 74 5.3 10 11 0.75
D 72 10
E 75 11
A 76 13
B 78 14
Brine Control C 79 74 5.3 12 12 1.1
D 72 12
E 66 12
A 79 9.0
B 86 13
25% Cc 71 80 5.7 11 11 1.4
D 83 11
E 82 9.3
A 88 12
B 88 12
50% C 57 77 13 11 1 1.3
D 77 8.5
E 76 11
A 61 11
B 80 10
69% C 71 71 7.0 12 11 0.76
D 75 11
E 70 11
A 89 11
B 84 11
100% C 90 88 2.3 11 11 0.29
D 88 12
E 89 11

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



Appendix Table A-7 (Con'd). Site B-3 48-Hour Kelp Spore Germination and Growth Test Resuits
City of Buenaventura

Santa Clara River Estuary Wet Weather Sampling Event
Test Initiation Date: February 1, 2005

Test Species: Macrocystis pyrifera

Concentration®  Replicate Percent Mean Percent Standard Spore Length  Mean Spore Standard

Germinated Germinated Deviation (um) Length (um) Deviation

A 68 10
B 70 11

Lab Control C 67 73 6.1 14 11 1.4
D 81 11
E 77 11
A 83 11
B 73 11

Salt Control o 69 74 5.3 10 11 0.75
D 72 10
E 75 11
A 76 13
B 78 14

Brine Control C 79 74 53 12 12 1.1
D 72 12
E 66 12
A 68 12
B 71 14

25% Cc 79 76 7.4 14 13 0.86
D 75 13
E 87 14
A 70 14
B 70 12

50% o 77 72 36 15 14 1.3
D 75 15
E 69 13
A 71 17
B 73 14

69% C 74 72 1.3 14 15 1.2
D 72 14
E 71 15
A 74 15
B 69 12

100% C 70 72 3.2 14 13 1.5
D 77 12
E 72 12

* The 100% test concentration was achieved by the addition of artificial sea saits. All other test concentrations were 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 controt and remaining test concentrations.



Appendix Table A-7 (Con'd). Site C-1 48-Hour Kelp Spore Germination and Growth Test Results
City of Buenaventura
Santa Clara River Estuary Wet Weather Sampling Event
Test Initiation Date: February 1, 2005

Test Species: Macrocystis pyrifera

Concentration®  Replicate Percent Mean Percent Standard Spore Length  Mean Spore Standard

Germinated Germinated Deviation (um) Length (um) Deviation
A 68 10
B 70 11
Lab Control Cc 67 73 6.1 14 11 1.4
D 81 11
E 77 11
A 83 11
B 73 11
Salt Control C 69 74 5.3 10 11 0.75
D 72 10
E 75 11
A 76 13
B 78 14
Brine Control C 79 74 53 12 12 1.1
D 72 12
E 66 12
A 64 10
B 72 9.4
25% o 74 70 5.9 10 10 0.64
D 63 10
E 76 11
A 90 12
B 82 11
50% C 77 85 5.3 11 11 1.3
D 85 9.4
E 89 13
A 72 12
B 77 11
69% C 71 71 3.5 1 11 1.4
D 68 10
E 69 13
A 77 11
B 78 10
100% o 67 73 4.8 12 12 1.2
D 74 12
E 69 13

® The 100% test concentration was achieved by the addition of artificial sea salts. All other test concentrations were 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.
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Page 1 of 1

Report Date: 15 Feb-05 2:30 PM
CETIS Test Summary Link: 12-6853-7174/0502-031
Fathead Minnow 7-d Larval Survival and Growth Test Nautilus Environmental (CA)
Test No: 11-2737-7126 Test Type: Growth-Survival (7d) Duration: 6d 20h
Start Date: 01 Feb-05 05:00 PM Protocol: EPA/821/R-02-013 (2002) Species: Pimephales promelas
Ending Date: 08 Feb-0501:40 PM Dil Water: Diluted Mineral Water (8:2) Source: Aquatic Biosystems, CO

Setup Date: 01 Feb-05 05:00 PM Brine: Frozen Seawater ( for wrrrel)

Comments: The sample was slightly saline (1.3 ppt) so a control was added to match the salinity. All analyses were made comparing the
sample to the salinity control.

Sample No:  04-1606-8825 Material:  Estuarine Monitoring Sample Client: City of Buenaventura
Sample Date: 31 Jan-05 03:20 PM Code: 0502-031 Project:

Receive Date: 31 Jan-05 10:10 PM Source: City of Buenaventura

Sample Age: 26h Station: A-2

Comparison Summary

Analysis Endpoint NOEL LOEL ChV MSDp Method
00-5449-0874 7d Proportion Survived 100 > 100 N/A 26.14% Equal Variance t
04-7825-2553 Mean Dry Biomass-mg 100 > 100 N/A 17.20% Equal Variance t

Test Acceptability

Analysis Endpoint Attribute Statistic Acceptable Range Decision

00-5449-0874 7d Proportion Survived Control Response  0.85000 0.8-N/A Passes acceptability criteria
04-7825-2553 Mean Dry Biomass-mg Control Response 0.318 0.25 - N/A Passes acceptability criteria
04-7825-2553 Mean Dry Biomass-mg MSDp 0.17205 0.12-0.3 Passes acceptability criteria

7d Proportion Survived Summary

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

0 Lab Control 4 0.97500 0.90000 1.00000 0.02500 0.05000 5.13%

0 Salt Control 4 0.85000 0.60000 1.00000 0.09574 0.19149 22.53%

100 4 0.95000 0.80000 1.00000 0.05000 0.10000 10.53%

Mean Dry Biomass-mg Summary

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

0 Lab Control 4 0.42525 0.39700 0.46000 0.01305 0.02611 6.14%

0 Salt Control 4 0.31800 0.27800 0.39600 0.02726 0.05452 17.15%
‘ 100 4 0.39825 0.37900 0.41100 0.00704 0.01408 3.54%

7d Proportion Survived Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Lab Control 1.00000 1.00000 1.00000 0.90000
0 Salt Control 1.00000 0.80000 1.00000 0.60000
100 1.00000 0.80000 1.00000 1.00000
Mean Dry Biomass-mg Detail

Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Lab Control 0.42500 0.41900 0.39700 0.46000
0 Salt Control 0.28300 0.31500 0.39600 0.27800
100 0.41100 0.39700 0.37900 0.40600

Iy
000-089-125-1 CETIS™ v1.025B Analyst‘,"’ﬁ ( Approval:




CETIS Analysis Detail

Page 1 of 2
15 Feb-05 2:20 PM
00-5449-0874/0502-031

Comparisons:
Report Date:
Analysis:

Fathead Minnow 7-d Larval Survival and Growth Test Nautilus Environmental (CA)
Endpoint Analysis Type Sample Link Control Link  Date Analyzed Version
7d Proportion Survived Comparison 12-6853-7174 12-6853-7174 15Feb-052:20PM  CETISv1.025
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 26.14%
Test Acceptability
Attribute Statistic Acceptable Range Decision
Control Response 0.85000 0.8 - N/A Passes acceptability criteria
ANOVA Assumptions
Attribute Test Statistic Critical P Level Decision(0.01)
Variances Variance Ratio 2.82602 47.46723 0.41626 Equal Variances
Distribution Shapiro-Wilk W 0.88773 0.74935 0.21480 Normal Distribution
ANOVA Table
Source Sum of Squares Mean Square DF F Statistic P Level Decision(0.05)
Between 0.0345765 0.034576 1 0.78 0.41173 Non-Significant Effect
Error 0.2667042 0.044451 6
Total 0.30128071 0.0790272 7
Group Comparisons
Control vs Conc-% Statistic Critical P Level MSD Decision(0.05)
Sait Control 100 -0.882 1.94318 0.7941 0.28969 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 0.60000 1.00000 0.19149 1.20431 0.88608 1.41202 0.25625
100 4 0.95000 0.80000 1.00000 0.10000 1.33580 1.10715 1.41202 0.15243
Graphics
1.0 0.31
0.9 l i
0.2
c 0.8 1
- - 0.1
- R B 1
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Conc-% Rankits
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Comparisons: Page 2 of 2

. . Report Date: 15 Feb-05 2:20 PM
CETIS Analysns Detail Analysis: 04-7825-2553/0502-031
Fathead Minnow 7-d Larval Survival and Growth Test Nautilus Environmental (CA)
Endpoint Analysis Type Sample Link  Control Link Date Analyzed Version
Mean Dry Biomass-mg Comparison 12-6853-7174 12-6853-7174 15 Feb-052:20 PM  CETISv1.025
Method Alt H Data Transform z NOEL LOEL Toxic Units ChV MSDp
Equal Variance t C>T Untransformed 100 >100 1.00 N/A 17.20%
Test Acceptability
Attribute Statistic Acceptable Range Decision
Control Response 0.318 0.25- N/A Passes acceptability criteria
MSDp 0.17205 0.12-0.3 Passes acceptability criteria
ANOVA Assumptions
Attribute Test Statistic Critical P Level Decision(0.01)
Variances Variance Ratio 14.99429 47.46723 0.05207 Equal Variances
Distribution Shapiro-Wilk W 0.87676 0.74935 0.17218 Normal Distribution
ANOVA Table
Source Sum of Squares Mean Square DF F Statistic P Level Decision(0.05)
Between 0.0128801 0.012880 1 8.12 0.02917 Significant Effect
Error 0.0095127 0.001585 6
Total 0.02239287 0.0144656 7
Group Comparisons
Control vs Conc-% Statistic Critical P Level MSD Decision(0.05)
Sait Control 100 -2.8503 1.94318 0.9854 0.05471 Non-Significant Effect
Data Summary Original Data Transformed Data
Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum 8D
0 Salt Control 4 0.31800 0.27800 0.39600 0.05452
100 4 0.39825 0.37900 0.41100 0.01408
Graphics
1.0 0.08+ o
0.9 ]
- 2 0.8 3
2 °
55 0.7 5 g
E R 06 S
o E 0.5] 55
=2 v (W)8 1
B 0.4 o 5
034 $ __________________________________________
0.2 Reject Null
0.1
0.0 T )
0 100
Conc-% Rankits
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Freshwater Chronic Bioassay

Client Name:

City of Buenaventura

Test Species: P. promelas

Larval Fish Survival & Weights

Test Date: 2/1/2005

Sample 1D: A-2, B-1 Test No.: 0502-031, 032
Conc. Test Day Percent pan wt. pan + fish
o Rep_ - .
___%h__) Survival | (9) (9)
LabCont. #1| a oo ee % al 10 7D 1 0.632%0 [0.03655
b e | w ho®M 0] 10 U  |locrsaq le.cani®
c o e 110 iz | 1o (DO | 0.6265 o000 53
d A 19919 1914 a0 02294 |r.oagna
Salinity a 16 | w0 o 1B | 1o GO | jee22ey le.ozsp
Control #1 b 10 | e |ico 9 % 2 | o | @ [7®) ooz 7y lpLo2ea
c |10 ] te Jio | [w | (o] 0]l OO lociae p.o2522
d Wl |9 19717 19 Ll b ©0 0. 023%¢ lc.caeer
A-2 100% a 10 B o 1o Lo fol:is |10 100 C10.0319% o cTee™
b | 10 ]G |y o | |9 | &8 2  Vilogr7e |e.033713
c 10 | (v {0 It w 57 Pl (o (O) o279 leonoss
d | 10 | Jyp lw 1 1te | (01 10 [0 | 002989 peosaac
B-1100% a 10 | 1O Q o I8 (o | fo | 1D LOD | 1002730 le.onusk
b 10 | /» O a q q 4 q ap 062150 lp.czeas
c 10 | v o | ' te 4 9 a 9 0 10.03/87 lo.oss54
d |10 | v ljol®© | witd |jg|iD 10D | 002550 o c2880
a N E ‘.
b
c
d
a
b
c
d
a
b
c
d
Tech Initials S>> [ RO (A | v [ wme [y | A |
\ Weight Data:
Feeding Times {day): 0 1 2 3 4 5 6 Date/Time in: 7-8-05/15i8
- {pg2 .| 0&30|08< jotic [y PNS Date/Time out: z-wp,c5 |10 25
— | Mo [1430 [123¢ [w3o | 9o o Oven Temp (°C): (&
[73¢ | fewo | ™ [s3e (Was NIBE0 {1S20 Tech Initials: it

Comments:

Nautilus Environmental, LL.C. 5550 Morehouse Drive, Suite 150. San Diego, CA 92121.



Freshwater Chronic Bioassay Water Quality Measurements

Client: City of Buenaventura Test Species: P. promelas

Sample ID: A-2, B-1 Start Date/Time: 2/1/2006 1D DO

Test No: 0502-031, 032 End Date/Time: 2/8/2005 /i‘B “4p
Concentration Lab Control #1

pH
DO (mgil) :
Cond. (umhos/cm) <

[T

DO (mgiL)

Temp (°C) 2B
Concentration Salinity Control #1 Z,S)\.//, 3 L/)[N“J
| 6 M & | 7

_Day 0 | 1 [ 2 T 3 1 4

DO (mglL)
Cond. (umhos/cm) 4

) 2
DO (mg/L) 5.4 .5 G2 1.3 Ly
Temp (°C) 243 | %40 24D 2N [85-)
Concentration A-2 100%

pH
DO (mg/L)
Cond. (yumhos/cm)

DO (mg/L)
Temp (°C)

Concentration B-1 100%

DO (mg/L)
Cond. (yumhos/cm)

DO (mg/L)
Temp (°C)

Analysts: Initial:

Final: 3 ' ' 2y IQLY

Comments:
Animal Source/Date Received: ABS/2-1-05 Animal Age at Initiation: < 48 hours

e N :
QC Check: AH Q/]k, '/y\ Final Review: & gé; 2 ‘, 06

Nautilus Environmental, LL.C. 5550 Morehouse Drive, Suite 150. San Diego, CA 92121,



Page 1 of 1

Report Date: 15 Feb-05 2:30 PM
CETIS Test Summary Link: 07-3934-3719/0502-032
Fathead Minnow 7-d Larval Survival and Growth Test Nautilus Environmental (CA)
Test No: 11-2737-7126 Test Type: Growth-Survival (7d) Duration: 6d 20h
Start Date: 01 Feb-05 05:00 PM Protocol: EPA/821/R-02-013 (2002) Species: Pimephales promelas
Ending Date: 08 Feb-05 01:40 PM Dil Water: Diluted Mineral Water (8:2) Source: Aquatic Biosystems, CO

Setup Date: 01 Feb-05 05:00 PM Brine: Frozen Seawater (ﬁ;r CGI’IM\)

Comments: The sample was slightly saline (1.3 ppt) so a control was added to match the salinity. All analyses were made comparing the
sample to the salinity control.

Sample No:  17-0778-5011 Material:  Estuarine Monitoring Sample Client: City of Buenaventura
Sample Date: 31 Jan-05 02:30 PM Code: 0502-032 Project:

Receive Date: 31 Jan-05 10:10 PM Source: City of Buenaventura

Sample Age: 27h Station: B-1

Comparison Summary

Analysis Endpoint NOEL LOEL Chv MSDp Method
14-1037-6390 7d Proportion Survived 100 > 100 N/A 23.38% Equal Variance t
09-0164-7620 Mean Dry Biomass-mg 100 > 100 N/A 19.01% Equal Variance t

Test Acceptability

Analysis Endpoint Attribute Statistic Acceptable Range Decision

14-1037-6390 7d Proportion Survived Control Response  0.85000 0.8 - N/A Passes acceptability criteria
09-0164-7620 Mean Dry Biomass-mg Control Response 0.318 0.25 - N/A Passes acceptability criteria
09-0164-7620 Mean Dry Biomass-mg MSDp 0.19009 0.12-0.3 Passes acceptability criteria

7d Proportion Survived Summary

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

0 Lab Control 4 0.97500 0.90000 1.00000 0.02500 0.05000 5.13%

0 Salt Control 4 0.85000 0.60000 1.00000 0.09574 0.19149 22.53%

100 4 0.95000 0.90000 1.00000 0.02887 0.05774 6.08%

Mean Dry Biomass-mg Summary

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

0 Lab Control 4 0.42525 0.39700 0.46000 0.01305 0.02611 6.14%

0 Salt Control 4 0.31800 0.27800 0.39600 0.02726 0.05452 17.15%
| 100 4 0.34125 0.30400 0.36700 0.01499 0.02997 8.78%

7d Proportion Survived Detail

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

0 Lab Control 1.00000 1.00000 1.00000 0.90000
0 Salt Control 1.00000 0.80000 1.00000 0.60000
100 1.00000 0.90000 0.90000 1.00000

Mean Dry Biomass-mg Detail

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

0 Lab Contro! 0.42500 0.41900 0.39700  0.46000
0 Salt Control 0.28300 0.31500 0.39600 0.27800
100 0.30400 0.36400 0.36700 0.33000

000-089-125-1 CETIS™ v1.025B Analyst: Z \‘ & Approval: ¢




Comparisons: Page 2 of 2
. . Report Date: 15 Feb-05 2:28 PM
CETIS Analysis Detail Analysis: 14-1037-6390/0502-032
Fathead Minnow 7-d Larval Survival and Growth Test Nautilus Environmental (CA)
Endpoint Analysis Type Sample Link Control Link  Date Analyzed Version
7d Proportion Survived Comparison 07-3934-3719  12-6853-7174 15 Feb-052:26 PM  CETISv1.025
Method Alt H  Data Transform z |[NOEL  LOEL  Toxicunits  chv MSDp
Equal Variance t C>T Angular (Corrected) " 100 >100 1.00 N/A 23.38%
Test Acceptability
Attribute Statistic Acceptable Range Decision
Control Response 0.85000 0.8 - N/A Passes acceptability criteria
ANOVA Assumptions
Attribute Test Statistic Critical P Level Decision(0.01)
Variances Variance Ratio 7.41721 47.46723 0.13397 Equal Variances
Distribution Shapiro-Wilk W 0.91513 0.74935 0.36644 Normal Distribution
ANOVA Table
Source Sum of Squares Mean Square DF F Statistic P Level Decision(0.05)
Between 0.0318612 0.031861 1 0.86 0.39078 Non-Significant Effect
Error 0.2235555 0.037259 6
Total 0.25541663 0.0691204 7
Group Comparisons
Control vs Conc-% Statistic Critical P Level MSD Decision(0.05)
Salt Control 100 -0.9247 1.94318 0.8046 0.26523 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 0.60000 1.00000 0.19149 1.20431 0.88608 1.41202 0.25625
100 4 0.95000 0.90000 1.00000 0.05773 1.33053 1.24905 1.41202 0.09409
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Comparisons: Page 1 of 2
: . Report Date: 15 Feb-05 2:28 PM
CETIS Analysis Detail Analysis: 09-0164-7620/0502-032
Fathead Minnow 7-d Larval Survival and Growth Test Nautilus Environmental (CA)
Endpoint Analysis Type Sample Link Control Link  Date Analyzed Version
Mean Dry Biomass-mg Comparison 07-3934-3719 12-6853-7174 15Feb-052:26 PM  CETISv1.025
Method Alt H Data Transform Z NOEL LOEL Toxic Units Chv MSDp
Equal Variance t C>T Untransformed 100 >100 1.00 N/A 19.01%
Test Acceptability
Attribute Statistic Acceptable Range Decision
Control Response 0.318 0.25 - N/A Passes acceptability criteria
MSDp 0.19009 0.12-0.3 Passes acceptability criteria
ANOVA Assumptions
Attribute Test Statistic Critical P Level Decision(0.01)
Variances Variance Ratio 3.30940 47.46723 0.35191 Equal Variances
Distribution Shapiro-Wilk W 0.89372 0.74935 0.24204 Normal Distribution
ANOVA Table
Source Sum of Squares Mean Square DF F Statistic P Level Decision(0.05)
Between 0.0010811 0.001081 1 0.56 0.48308 Non-Significant Effect
Error 0.0116127 0.001935 6
Total 0.01269385 0.0030166 7
Group Comparisons
Control vs Conc-% Statistic Critical P Level MSD Decision(0.05)
Salt Control 100 -0.7474 1.94318 0.7585 0.06045 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 0.31800 0.27800 0.39600 0.05452
100 4 0.34125 0.30400 0.36700 0.02997
Graphics
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Page 1 of 1

Report Date: 15 Feb-05 2:45 PM
CETIS Test Summary Link: 16-9749-5672/0502-033
Fathead Minnow 7-d Larval Survival and Growth Test Nautilus Environmental (CA)
Test No: 06-5114-4566 Test Type: Growth-Survival (7d) Duration: 6d 21h
Start Date: 01 Feb-05 05:00 PM Protocol: EPA/821/R-02-013 (2002) Species: Pimephales promelas
Ending Date: 08 Feb-05 02:10 PM Dil Water: Diluted Mineral Water (8:2) Source: Aquatic Biosystems, CO
Setup Date: 01 Feb-05 05:00 PM Brine: Frozen Seawater (ﬁ)r Lcnfm{)
Comments: The sample was slightly saline (0.7 ppt) so a control was added to match the salinity. All analyses were made comparing the
sample to the salinity control.
Sample No:  08-9283-1651 Material:  Estuarine Monitoring Sample Client: City of Buenaventura
Sample Date: 31 Jan-05 12:10 PM Code: 0502-033 Project:
Receive Date: 31 Jan-05 10:10 PM Source: City of Buenaventura
Sample Age: 29h Station: B-3
Comparison Summary
Analysis Endpoint NOEL LOEL Chv MSDp Method
04-4501-9617 7d Proportion Survived 100 > 100 N/A 7.07% Mann-Whitney U
18-0212-1022 Mean Dry Biomass-mg 100 > 100 N/A 9.37% Equal Variance t
Test Acceptability
Analysis Endpoint Attribute Statistic Acceptable Range Decision
04-4501-9617 7d Proportion Survived Control Response  0.975 0.8 - N/A Passes acceptability criteria
18-0212-1022 Mean Dry Biomass-mg Control Response  0.38725 0.25 - N/A Passes acceptability criteria
18-0212-1022 Mean Dry Biomass-mg MSDp 0.09373 0.12-0.3 Fails acceptability criteria
7d Proportion Survived Summary
Conc-% Control Type Reps Mean Minimum Maximum SE SD cv
0 Lab Control 4 0.97500 0.90000 1.00000 0.02500 0.05000 5.13%
0 Salt Control 4 0.97500 0.90000 1.00000 0.02500 0.05000 5.13%
100 4 0.97500 0.90000 1.00000 0.02500 0.05000 5.13%
Mean Dry Biomass-mg Summary
Conc-% Control Type Reps Mean Minimum Maximum SE SD cv
0 Lab Control 4 0.42525 0.39700 0.46000 0.01305 0.02611 6.14%
0 Salt Control 4 0.38725 0.36700 0.40300 0.00749 0.01497 3.87%
[ 100 4 0.37200 0.32600 0.40700 0.01711 0.03422 9.20%
7d Proportion Survived Detail
Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Lab Control 1.00000 1.00000 1.00000 ©0.90000
0 Salt Control 1.00000 0.90000 1.00000 1.00000
100 1.00000 1.00000 0.90000 1.00000
Mean Dry Biomass-mg Detail
Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Lab Control 0.42500 0.41900 0.39700 0.46000
0 Salt Control 0.40300 0.36700 0.39100 0.38800
100 0.40700 0.37000 0.32600 0.38500
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Comparisons: Page 1 of 2

. . Report Date: 15 Feb-05 2:38 PM
CETIS Analysis Detall Analysis: 04-4501-9617/0502-033
Fathead Minnow 7-d Larval Survival and Growth Test Nautilus Environmental (CA)
Endpoint Analysis Type Sample Link  Control Link  Date Analyzed Version
7d Proportion Survived Comparison 16-9749-5672 16-9749-5672 15 Feb-052:38 PM  CETISv1.025
Method Alt H Data Transform V4 NOEL LOEL Toxic Units Chv MSDp
Mann-Whitney U C>T Angular (Corrected) 100 >100 1.00 N/A 7.07%
Test Acceptability
Attribute Statistic Acceptable Range Decision
Control Response 0.975 0.8 - N/A 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 0.56623 0.74935 0.00002 Non-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 0.039839 0.00664 6
Total 0.039839 0.0066398 7
Group Comparisons
Control vs Conc-% Statistic Critical P Level Ties Decision(0.05)
Salt Control 100 8 0.4429 2 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 0.97500 0.90000 1.00000 0.05000 1.37127 1.24905 1.41202 0.08149
100 4 0.97500 0.90000 1.00000 0.05000 1.37127 1.24905 1.41202 0.08149
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Comparisons: Page 2 of 2
. . Report Date: 15 Feb-05 2:38 PM
CETIS Ana|YSIS Detail Analysis: 18-0212-1022/0502-033
Fathead Minnow 7-d Larval Survival and Growth Test Nautilus Environmental (CA)
Endpoint Analysis Type Sample Link Control Link  Date Analyzed Version
Mean Dry Biomass-mg Comparison 16-9749-5672 16-9749-5672 15 Feb-052:38 PM  CETISv1.025
Method Alt H Data Transform Z NOEL LOEL Toxic Units Chv MSDp
Equal Variance t C>T Untransformed 100 >100 1.00 N/A 9.37%
Test Acceptability
Attribute Statistic Acceptable Range Decision
Control Response 0.38725 0.25 - N/A Passes acceptability criteria
MSDp 0.09373 0.12-0.3 Fails acceptability criteria
ANOVA Assumptions
Attribute Test Statistic Critical P Level Decision(0.01)
Variances Variance Ratio 5.22339 47.46723 0.20783 Equal Variances
Distribution Shapiro-Wilk W 0.95385 0.74935 0.71599 Normal Distribution
ANOVA Table
Source Sum of Squares Mean Square DF F Statistic P Level Decision(0.05)
Between 0.0004651 0.000465 1 0.67 0.44545 Non-Significant Effect
Error 0.0041868 0.000698 6
Total 0.00465187 0.0011629 7
Group Comparisons
Control vs Conc-% Statistic Critical P Level MSD Decision(0.05)
Salt Control 100 0.81643 1.94318 0.2227 0.0363 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 0.38725 0.36700 0.40300 0.01497
100 4 0.37200 0.32600 0.40700 0.03422
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Freshwater Chronic Bioassay Larval Fish Survival & Weights

Test Species: P. promelas

Client Name: City of Buenaventura Test Date: 2/1/2005

Sample ID: B-3, C-1 Test No.: 0502-033, 034
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Nautilus Environmental, LLC. 5550 Morehouse Drive, Suite 150. San Diego, CA 92121.




Freshwater Chronic Bioassay Water Quality Measurements

Client: City of Buenaventura Test Species: P. promelas
Sample ID: B-3, C-1 Start Date/Time: 2/1/2005 | /OO
Test No: 0502-033, 034 End Date/Time: 2/8/2005 /';‘Ho

Lab Control #2
3 | 4

l |

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

DO (mg/L)
Temp (°C)

Concentration Salinity Control #2 ("¢ .7 PPt )
Da

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

5.4 |53 6.

1.8
DO (mg/L) = g5
Temp (°C) v 740 |2d 2 [9M. 92 [255
Concentration B-3 100%

Day

pH

DO (mg/L) QD 4,0 o a2 q‘}; ER=] T 6
Cond. (umhos/cm) | | 1) 1
Temp (°C) 0. .

pH
DO (mgiL)
Temp (°C)

330

Concentration C-1100%
Day

pH S ot

DO (mg/L) = =l

Cond. (umhos/cm)
T °C

pH
DO (mg/L)
Temp (°C)

Analysts: Initial:

Final

Comments:

Animal Source/Date Received: ABS / 2-1-05 Animal Age at Initiation: < 48 hours
e ,
QC Check: AP! 74}310’5 Final Review: %ﬁ”g

Nautilus Environmental, LLC. 5550 Morehouse Drive, Suite 150. San Diego, CA 92121.




Page 1 of 1
Report Date: 15 Feb-05 2:45 PM
CETIS Test Summary Link: 11-5192-2119/0502-034
Fathead Minnow 7-d Larval Survival and Growth Test Nautilus Environmental (CA)
Test No: 06-5114-4566 Test Type: Growth-Survival (7d) Duration: 6d 21h
Start Date: 01 Feb-05 05:00 PM Protocol: EPA/821/R-02-013 (2002) Species: Pimephales promelas
Ending Date: 08 Feb-05 02:10 PM Dil Water: Diluted Mineral Water (8:2) Source: Aquatic Biosystems, CO
Setup Date: 01 Feb-05 05:00 PM Brine: Frozen Seawater (fir CDTHHD
Comments: The sample was slightly saline (0.7 ppt) so a control was added to match the salinity. All analyses were made comparing the
sample to the salinity control.
Sample No:  11-8835-9330 Material:  Estuarine Monitoring Sample Client: City of Buenaventura
Sample Date: 31 Jan-05 08:45 AM Code: 0502-034 Project:
Receive Date: 31 Jan-05 10:10 PM Source: City of Buenaventura
Sample Age: 32h Station: C-1
Comparison Summary
Analysis Endpoint NOEL LOEL Chv MSDp Method
13-6457-1721 7d Proportion Survived 100 > 100 N/A 7.61% Equal Variance t
09-8245-3264 Mean Dry Biomass-mg 100 > 100 N/A 5.11% Equal Variance t
Test Acceptability
Analysis Endpoint Attribute Statistic Acceptable Range Decision
13-6457-1721 7d Proportion Survived Control Response  0.975 0.8 - N/A Passes acceptability criteria
09-8245-3264 Mean Dry Biomass-mg Control Response 0.38725 0.25 - N/A Passes acceptability criteria
09-8245-3264 Mean Dry Biomass-mg MSDp 0.05108 0.12-0.3 Fails acceptability criteria
7d Proportion Survived Summary
Conc-% Control Type Reps Mean Minimum Maximum SE SD Ccv
0 Lab Control 4 0.97500 0.90000 1.00000 0.02500 0.05000 5.13%
0 Salt Control 4 0.97500 0.90000 1.00000 0.02500 0.05000 5.13%
100 4 0.95000 0.90000 1.00000 0.02887 0.05774 6.08%
Mean Dry Biomass-mg Summary
Conc-% Control Type Reps Mean Minimum Maximum SE SD cv
0 Lab Control 4 0.42525 0.39700 0.46000 0.01305 0.02611 6.14%
0 Salt Control 4 0.38725 0.36700 0.40300 0.00749 0.01497 3.87%
100 4 0.38775 0.37700 0.40800 0.00690 0.01379 3.56%
7d Proportion Survived Detail
Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Lab Control 1.00000 1.00000 1.00000 0.90000
0 Salt Control 1.00000 0.90000 1.00000 1.00000
100 1.00000 0.90000 0.90000 1.00000
Mean Dry Biomass-mg Detail
Conc-% Control Type Rep1 Rep 2 Rep 3 Rep 4
0 Lab Control 0.42500 0.41900 0.39700 0.46000
0 Salt Control 0.40300 0.36700 0.39100 0.38800
100 0.38300 0.37700 0.38300 0.40800
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CETIS Analysis Detail

Comparisons: Page 2 of 2
Report Date: 15 Feb-05 2:45 PM
Analysis: 13-6457-1721/0502-034

Fathead Minnow 7-d Larval Survival and Growth Test

Nautilus Environmental (CA)

Endpoint Analysis Type Sample Link Control Link  Date Analyzed Version
7d Proportion Survived Comparison 11-5192-2119  16-9749-5672 15 Feb-052:43 PM  CETISv1.025
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 7.61%
Test Acceptability
Attribute Statistic Acceptable Range Decision
Control Response 0.975 0.8 - N/A Passes acceptability criteria
ANOVA Assumptions
Attribute Test Statistic Critical P Level Decision(0.01)
Variances Variance Ratio 1.33333 47.46723 0.81873 Equal Variances
Distribution Shapiro-Wilk W 0.82784 0.74935 0.06156 Normal Distribution
ANOVA Table
Source Sum of Squares Mean Square DF F Statistic P Level Decision(0.05)
Between 0.0033199 0.00332 1 0.43 0.53696 Non-Significant Effect
Error 0.0464788 0.007746 6
Total 0.04979875 0.0110664 7
Group Comparisons
Control vs Conc-% Statistic Critical P Level MSD Decision(0.05)
Salt Control 100 0.65465 1.94318 0.2685 0.12093 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 0.97500 0.90000 1.00000 0.05000 1.37127 1.24905 1.41202 0.08149
100 4 0.95000 0.90000 1.00000 0.05773 1.33053 1.24905 1.41202 0.09409
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CETIS Analysis Detail

Comparisons: Page 1 of 2
Report Date: 15 Feb-05 2:45 PM
Analysis: 09-8245-3264/0502-034

Fathead Minnow 7-d Larval Survival and Growth Test

Nautilus Environmental (CA)

Endpoint Analysis Type Sample Link Control Link  Date Analyzed Version
Mean Dry Biomass-mg Comparison 11-5192-2119 16-9749-5672 15 Feb-052:43 PM  CETISv1.025
Method Alt H Data Transform z NOEL LOEL Toxic Units Chv MSDp
Equal Variance t C>T Untransformed 100 >100 1.00 N/A 5.11%
Test Acceptability
Attribute Statistic Acceptable Range Decision
Control Response 0.38725 0.25 - N/A Passes acceptability criteria
MSDp 0.05108 0.12-0.3 Fails acceptability criteria
ANOVA Assumptions
Attribute Test Statistic Critical P Level Decision(0.01)
Variances Variance Ratio 1.17868 47.46723 0.89569 Equal Variances
Distribution Shapiro-Wilk W 0.96749 0.74935 0.85801 Normal Distribution
ANOVA Table
Source Sum of Squares Mean Square DF F Statistic P Level Decision(0.05)
Between 5.001E-07 5.00E-07 1 0.00 0.96242 Non-Significant Effect
Error 0.0012435 0.000207 6
Total 0.00124401 0.0002078 7
Group Comparisons
Control vs Conc-% Statistic Critical P Level MSD Decision(0.05)
Salt Control 100 -0.0491 1.94318 0.5188 0.01978 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 0.38725 0.36700 0.40300 0.01497
100 4 0.38775 0.37700 0.40800 0.01379
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CETIS Test Summary

Page 1 of 1
24 Feb-05 11:20 AM
17-3049-9849/0502-035

Report Date:
Link:

Ceriodaphnia 7-d Survival and Reproduction Test

Nautilus Environmental WA

Test No: 01-1942-5425 Test Type: Reproduction-Survival (7d) Duration: 6d 23h

Start Date: 02 Feb-05 04:20 PM Protocol: EPA/821/R-02-013 (2002) Species: Ceriodaphnia dubia

Ending Date: 09 Feb-05 03:30 PM Dil Water: Diluted Mineral Water (8:2) Source: In-House Culture

Setup Date: 02 Feb-05 04:20 PM Brine: Frozen Seawater

Comments: The sample was slightly saline (2.2ppt) so a control was added to match the salinity. Analyses were made comparing the sample
to the salinity control. Due to a poor Ceriodaphnia culture in San Diego, samples were sent to the northwest lab for testing.

Sample No:  06-6609-1492 Material:  Estuarine Monitoring Sample Client: City of Buenaventura

Sample Date: 31 Jan-05 03:20 PM Code: 0502-035 Project:

Receive Date: 02 Feb-05 09:40 AM Source: City of Buenaventura

Sample Age: 4Sh Station: A-2

Comparison Summary

Analysis Endpoint NOEL LOEL ChVv MSDp Method

15-9259-8070 7d Proportion Survived 100 >100 N/A N/A Fisher's Exact

10-1703-8234 Reproduction 100 > 100 N/A 12.85% Equal Variance t

Test Acceptability

Analysis Endpoint Attribute Statistic Acceptable Range Decision

15-9259-8070 7d Proportion Survived

Control Response

1

0.8-N/A

Passes acceptability criteria

10-1703-8234 Reproduction Control Response  19.8 15 - N/A Passes acceptability criteria
10-1703-8234 Reproduction MSDp 0.12848 0.13-0.47 Fails acceptability criteria

7d Proportion Survived Summary

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

0 Lab Control 10 0.90000 0.00000 1.00000 0.10000 0.31623 35.14%

0 Salt Control 10 1.00000 1.00000 1.00000 0.00000 0.00000 0.00%

100 10 1.00000 1.00000 1.00000 0.00000 0.00000 0.00%

Reproduction Summary

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

0 Lab Control 10 229 0 28 2.6434 8.3593 36.50%

0 Salt Control 10 19.8 16 25 0.9404 2.974 15.02%

100 10 217 16 27 1.126 3.5606 16.41%

7d 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 0.00000 1.00000 1.00000 1.00000
0 Salt Control 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 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
Reproduction 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 28 27 28 27 25 24 0 21 23 26

0 Salt Control 17 19 16 19 20 22 16 22 22 25

100 24 27 16 24 26 20 21 22 19 18

000-089-125-1

CETIS™ v1.0258B
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Comparisons: Page 1 of 1
. . Report Date: 24 Feb-05 11:20 AM
CETIS Analysis Detail Analysis: 15.9259-8070/0502-035
Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental WA
Endpoint Analysis Type Sample Link Control Link  Date Analyzed Version
7d Proportion Survived Comparison 17-3049-9849 17-3049-9849 15 Feb-05 3:49 PM  CETISv1.025
Method Alt H Data Transform NOEL LOEL Toxic Units Chv MSDp
Fisher's Exact C>T Untransformed 100 >100 1.00 N/A
Test Acceptability
Attribute Statistic Acceptable Range Decision
Control Response 1 0.8 - N/A Passes acceptability criteria
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 10 0 10
100 10 0 10
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Comparisons: Page 1 of 1

. . Report Date: 24 Feb-05 11:20 AM
CETIS AnaIyS|s Detail Analysis: 10-1703-8234/0502-035
Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental WA
Endpoint Analysis Type Sample Link Cohtrol Link Date Analyzed Version
Reproduction Comparison 17-3049-9849 17-3049-9849 24 Feb-05 11:18 AM CETISv1.025
Method Alt H Data Transform ¥4 NOEL LOEL Toxic Units Chv MSDp
Equal Variance t C>T Untransformed 100 >100 1.00 N/A 12.85%
Test Acceptability
Attribute Statistic Acceptable Range Decision
Control Response 19.8 156 - N/A Passes acceptability criteria
MSDp 0.12848 0.13-0.47 Fails acceptability criteria
ANOVA Assumptions
Attribute Test Statistic Critical P Level Decision(0.01)
Variances Variance Ratio 1.43342 6.54109 0.60031 Equal Variances
Distribution Shapiro-Wilk W 0.95584 0.86826 0.45110 Normal Distribution
ANOVA Table
Source Sum of Squares Mean Square DF F Statistic P Level Decision(0.05)
Between 18.05 18.05 1 1.68 0.21164 Non-Significant Effect
Error 193.7 10.76111 18
Total 211.749996 28.811110 19
Group Comparisons
Control vs Conc-% Statistic Critical P Level MSD Decision(0.05)
Salt Control 100 -1.2951 1.73406 0.8942 2.54395 Non-Significant Effect
Data Summary Original Data Transformed Data
Conc-% Controi Type Count Mean Minimum Maximum SD Mean Minimum  Maximum SD
0 Salt Control 10 19.8 16 25 2.974
100 10 217 16 27 3.5606
Graphics
305
25
5 | g
= °
T 20 2o
5 s Reject Null oG
@ O
« =)
107
5-
0 T 1 6 o T T T - T T T 1
0 100 20 -15 -10 -05 00 05 10 15 20
Conc-% Rankits
000-089-125-1 CETIS™ v1.025B Analyst: Approval:

2145
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NAUTILUS NUW

Feb 09 2005 6:43PM

Ceriodaphnia 7-Day Chronic Survival and Reproduction

Client/Sample ID: _ Bugns verfarn A9, B3 e 1 Start Date and Time: ,2/,‘2/55’ /120
Test Number: _Ww__%ﬁjmax heiad Stop Date and Time: ~ 2./q [og 1530
Daily Reproduction Day 6| Day 7 Daily Reproduction Day 6| Day 7
Conc. | Rep | Cont Total | Total Concy Rep | Cont Total | Total
con| 157 ]— ] | ~ dis 2% Azl 1 g |- [~ ]~ gl |- s
2 (o =1~ 1-1419 =1L 27 2 (28 |- -1 =181l ljo]- 27
(31281~ | _1- 15 1{F - |15 28 34 |- 1-1"14 AR /[ &
4 A= [ - [ =14 [} 12 7 i 4 (42 |- -1 7151 0~ A4
51 [ ~-1- 1L 0T l- 25 | S 25— 1=-1-1h1l [gl= 2
6zo—-h*}islf 24 {6lis |- [-1-13217 liol- 20
I I s st [~ |- (-15|F [~|% o
8 g |— |- |- 13 (% W |- 2 | Bl9 |- - 1- [AIK [jo [~ 3
s 49 |- 1-1-1817 [9]- 23 ol |- |-1-1517 9 ]- 1
il 106 |~ |- |- 1417 {43]- 2 10091 1 7] - 1L 17 |=13F 18
Analyst v Li# Pl A 4‘
Time 1820 1j5% 1’330 o2 {1500 1570
Day 6| Day 7 Day 6| Day 7
Conc. | Rep | Cont Total | Total Conc) Rep | Cont ={ Total | Tetal
posd] 1 (2 |~ [~ |~ |8 - |1 =y il i gl 1 -1 ~13l10 2| - 255
= 2 17 1= [ - - 1417 | =-11I2 o5 2 |3l "= 18 {4 - =Y
3 ~ I~ |- 14 (I8 f- 110 24 3190 |- | ~1-15 (¥ |4 - a7
4 - - 1-T4001- Tk DL Al i-t-1-141 1..(— ol
s = 1-1-1410 [- 1o 3¢ 2 513b|- | ~1=-1s U lis]~- =Y
6158 |- [- (4 [-18 1o ]]l 2. 6 147|= 1 -14 [Ho = 1jz |1 2
Tl |~ 1-1-1sld [~ [13 27 11~ 1=-1~-1& 0 12|~ E
8 14?2 |~ | - | < 1A 17 =111 By B l22|— |~-1-1s10]19|X a4
92> 1-1-1317 |—-113 55 9 s3] [ -1T-1S5[71-119 2/
[~ [-1-1& 110 I1x 15(d wigs|—[-1=-14 1% 41~ 34 |
Day 6| Day 7 Day 6| Day 7
Cuonc. | Rep | Cont Tatal | Total Conc. Rep | Cont Total | Total
gsd| 119 |—= 1 -1 =1L 1[3 (o]~ [7 B3] 1[4l =] ]~ =~ 13 /4
2 =1 -1>14161—119 i 2 iz |~ 1-1-1317 [~ 110 Q20
{ 32 (= -1 -1A T 15 |- 72 3 let|= | -[-T=1=17 1~ 7
iz == =137 =19 4 HEN NN N VAL S T
s = == 14 1e =110 E¥E sl Lo [=1a T 19 1= :
6 45 |- [ -12 AIS Iy |13 A > 6l |- 1-151—-13 lollb )2
7l [~-1~-[3|S]-1% JEA 7o [~1 -] -1=1X. /o
[ s W8 |=1-1-T4 - 19 >Z 8 ~l-[-TA]¥ Jio]~- 22
9 (35 |— |- -14L 9 |- 22 {9 g |~1-1-15glb |— ]I3 A5
1065 [—1-[—15 110 [—]10 25 {w][ ]~ s171-19 2
Cnmments X=mortality, OW[ 4 e fiyst 5 Preds are nedidod v {\{ﬂ/@d%ﬁ A Tetels.

Reeview. Q%{

o

[#eo

metdein Dol

——t



Feb 09 200S 6:50PM NAUTILUS Nu 25338225814 P.5

Ceriodaphnia Brood Board
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Feb 09 200S 6:48PM NRUTILUS Nuw 2539225814 p.2
Nautilus Environmental Initia) and Final Chemistries
Northwest Laboratory 4 Seven Day Chronic Freshwater Bion;ay 120
Client: Start Date & Time:
Sample ID. z—g,ﬁ)’i ] g R o St Stop Date & Time: §:é§gg 1S322
Test No: : — Test Species: e " >
U DO TESH \OS oz — 0O = D 0DBRRT]
Days
Concentration P, 0 1 2 3 4 S 6
<.
pH FLil2 153218 s{~3§ -]13. - 03 [$<0(§.101%-38| &
DO (mg/1) 7,717 72 | %1 =, % 3- %’5{_ JAE"A %3( 7Y 117 [9-2|»%.5
Cond. (pmhos-cm) |/fs) [|TC ﬁ 1S 1] [[20 (122 31 DT T (ol |2o2.[]42 (139
Temperature (C) o7 "¢ [ 4.4 [25.0 [28. 21249125 | [24.012L,.3 125.0[35,5 [35.0 247 [25. 5250
Days
* Conccmrat;':i“ 0 1 2 3 4 5 6
on . | -0 Sehine ‘ ‘
33 pH A "57.1") ; ¢ 1%~ - -1 [7] T a3 2]
& BO (mg/l) PRl EN T Wi Te Mk 21K A AL SME S AL SEAK PWL 5 b CAE S A *3.6
Cond. (umhos-cm) |/ 43() 12030 | 188 1| )78 195411928 |IF42.]) 197 _ 19724 | |5t (2000
Temperature (‘'C) 24 . < iy |26.0 (28, 2124,-9 . 1124,-O 3125.0(355 [Q50 |2 7 12« <125-0
Days
Concentr:iio!x_ ﬁ1 0 1 2 3 q 5 6
P 2.2 FAX iy
}fg pH 19 y3 A% L-1012- 316 1F-451F-1 L0 |9, ' -5
o DO(mgM |44 1711 |7 EA L B I -0 [ F-21 F-4] 1.5 Bed i?z 72 [9-31% 86
5! [ Cond. (umhos-cm) |39 2990|2500 3740 e 39013940 160303730 ( 330l e 5;’%@&
Tempenatue (C) [24.- ¢ M. b|25.0 [Z5)—[24 -912S. | [Z24-0[24,-3125-01355 [dS0oltn7 |2cK(25-0
Days '
Concentration 0 { 2 3 4 6
SCRE_A-Z2
pH (3.55[% .13 |8-43|R-20 9.25|9.55 [X.15 1%, 11| 2.0
DO (mg/l) 1 1S 3l 79 19278 [ -+ 2-3 4.3 9.0 #5821 7.7 (2-5(|vT9
Cond. (umhos-cm) 50) () | $190 | . HF0 [4ofo |S9L0 gg}n'zﬂw 1020 |4 1L A 3170130004120 90 4200
Temperature ('C) [24.¢ [ 2.y | 25.0 [28.2 124, -5 25- ) 0|24.-3125.01285 [25.6 7.‘(.”) 2<€ <250
Days
Coacentration 0 1 2 3 4 5 6
SCcRE B- | : :
pH A 357 1802550 |11 R2|8-20(7-81 (8- 66 |%-03 € (174 (974 |2 11\3-13
DO (mgfl) .7 127 [P hs (3-2/92]2-518.3 (2-571 Fom (1.5 [ 77 €-¥ 9.0
Cond. (ymhos-cm) (127 [1g) 2080 2050 [2030|210p 1953 |2080(2130[2160 (22802 B0 [174}
Temperature (C)  [24. (24 .y 960 |2< 2474 .4125-) |24 0|24-3125-0]355 [ase | 24,925 (2.0
Da;
Concentration 0 1 2 3ys 4 5 6
SCRE B-3
PH .‘;2" “5 0.8/ ; - z'g bl '2 - z~ % i .77 t’q -
DO (mgh) | 7179 | 4, EEAE IACA SCAAKFARL UK A LR AV XK A
Cond. (pmhos-cm) LYY I'%_l S 11091 11 10551101 1143 1185 |11 Hell/p sl
Temperature (C)  |24,- S| Y0 | 35 -0 7—’;7-' 24,-9(25-1[24 -0|24.3|25-0|R5.5 [350 14,9(25.5(25.0 |
F 8
SCRE B! |SCRE B3 KReC! Analysts: m,ﬂ
Hardness* | SO | 2L eD-. 1l 320 33 300
Alkalinity’ z 9% 208|209 Reviewed: QW
Initial Chlorinel 8 <0-03 & 003 |£0-03
Ammonia | . < -0 & 1-0 &|-0

* mg/L as CaCO3; | mg/L

Sample Description:

Animal Source: _Infermal Date Received: __ A% Date of Hatch: Zt 0

Comments:

%W\n&x b‘a q,&érvua/ Na,i W * 8L




CETIS Test Summary

Page 1 of 1
24 Feb-05 11:20 AM
04-8187-4866/0502-036

Report Date:
Link:

Ceriodaphnia 7-d Survival and Reproduction Test

Nautilus Environmental WA

Test No: 01-1942-5425 Test Type: Reproduction-Survival (7d) Duration: 6d 23h

Start Date: 02 Feb-05 04:20 PM Protocol: EPA/821/R-02-013 (2002) Species: Ceriodaphnia dubia

Ending Date: 09 Feb-0503:30 PM Dil Water: Diluted Mineral Water (8:2) Source: In-House Culture

Setup Date: 02 Feb-05 04:20 PM Brine: Frozen Seawater (ﬁ r COY\'\’N\)

Comments: The sample was slightly saline (2.2ppt) so a control was added to match the salinity. Analyses were made comparing the sample
to the salinity control. Due to a poor Ceriodaphnia culture in San Diego, samples were sent to the northwest lab for testing.

Sample No:  14-7289-2275 Material:  Estuarine Monitoring Sample Client: City of Buenaventura

Sample Date: 31 Jan-05 02:30 PM Code: 0502-036 Project:

Receive Date: 02 Feb-05 09:40 AM Source: City of Buenaventura

Sample Age: 50h Station: B-1

Comparison Summary

Analysis Endpoint NOEL LOEL Chv MSDp Method

18-5294-7795 7d Proportion Survived 100 > 100 N/A N/A Fisher's Exact

10-9306-0227 Reproduction 100 > 100 N/A 14.51% Equal Variance t

Test Acceptability

Analysis Endpoint Attribute Statistic Acceptable Range Decision

18-5294-7795 7d Proportion Survived Control Response 1 0.8 - N/A Passes acceptability criteria

10-9306-0227 Reproduction Controi Response  19.8 15-N/A Passes acceptability criteria

10-9306-0227 Reproduction MSDp 0.14515 0.13-047 Passes acceptability criteria

7d Proportion Survived Summary

Conc-% Control Type Reps Mean Minimum Maximum SE SD (4]

0 Lab Control 10 0.90000 0.00000 1.00000 0.10000 0.31623 35.14%

0 Salt Control 10 1.00000 1.00000 1.00000 0.00000 0.00000 0.00%

100 10 0.90000 0.00000 1.00000 0.10000 0.31623 35.14%

Reproduction Summary

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

0 Lab Control 10 229 0 28 2.6434 8.3593 36.50%

0 Salt Control 10 19.8 16 25 0.9404 2.974 15.02%

100 10 26.8 21 34 1.3646 4.3153 16.10%

7d 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 0.00000 1.00000 1.00000 1.00000

0 Salt Control 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000

100 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 0.00000 1.00000 1.00000

Reproduction Detail

Conc-% Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10

0 Lab Control 28 27 28 27 25 24 0 21 23 26

0 Sait Contro! 17 19 16 19 20 22 16 22 22 25

100 25 31 27 21 31 26 28 24 21 34

000-089-125-1

CETIS™ v1.025B

Analyst:% Approval: ; :
2




CETIS Analysis Detall

Page 1 of 1
24 Feb-05 11:20 AM
18-5294-7795/0502-036

Comparisons:
Report Date:
Analysis:

Ceriodaphnia 7-d Survival and Reproduction Test

Nautilus Environmental WA

Endpoint Analysis Type Sample Link Control Link  Date Analyzed Version

7d Proportion Survived Comparison 04-8187-4866 17-3049-9849 15 Feb-054:04 PM  CETISv1.025
Method Alt H Data Transform NOEL LOEL Toxic Units Chv MSDp
Fisher's Exact C>T Untransformed 100 >100 1.00 N/A

Test Acceptability

Attribute Statistic Acceptable Range Decision

Control Response 1 0.8 - N/A Passes acceptability criteria

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

100 9

10 0

1

10
10

Graphics

1.07 )
0.99
0.8
0.7
0.6
0.57
0.4
0.34
0.2
0.1

7d Proportion
Survived

0]

0.0

100

Conc-%

000-089-125-1

CETIS™ v1.025B

Analyst: % Approval:




Comparisons:

Page 1 of 1

. . Report Date: 24 Feb-05 11:20 AM
CETIS Analysns Detail Analysis: 10-9306-0227/0502-036
Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental WA
Endpoint Analysis Type Sample Link Control Link  Date Analyzed Version
Reproduction Comparison 04-8187-4866 17-3049-9849 24 Feb-05 11:19 AM CETISv1.025
Method Alt H Data Transform Z NOEL LOEL Toxic Units Chv MSDp
Equal Variance t C>T Untransformed 100 >100 1.00 N/A 14.51%
Test Acceptability
Attribute Statistic Acceptabie Range Decision
Control Response 19.8 156 - N/A Passes acceptability criteria
MSDp 0.14515 0.13-047 Passes acceptability criteria
ANOVA Assumptions
Attribute Test Statistic Critical P Level Decision(0.01)
Variances Variance Ratio 2.10553 6.54109 0.28260 Equal Variances
Distribution Shapiro-Wilk W 0.97438 0.86826 0.81702 Normal Distribution
ANOVA Table
Source Sum of Squares Mean Square DF F Statistic P Level Decision(0.05)
Between 245 245 1 17.84 0.00051 Significant Effect
Error 247.2 13.73333 18
Total 492.199997 258.73333 19
Group Comparisons
Control vs Conc-% Statistic Critical P Level MSD Decision(0.05)
Salt Control 100 -4.2237 1.73406 0.9997 2.87388 Non-Significant Effect
Data Summary Original Data Transformed Data
Conc-% Control Type Count Mean Minimum  Maximum SD Mean Minimum  Maximum SD
0 Salt Control 10 19.8 16 25 2.974
100 10 26.8 21 34 4.3153
Graphics
401

e -l

.0 304 9

g -

=] 3%

4 §5

- N 05

« Reject Nuil 5

10+
O T 1 6 Q T T T ; T T T 1
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Conc-% Rankits

000-089-125-1

CETIS™ v1.025B

Analyst:%{ Approval:
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CETIS Test Summary

Page 1 of 1
Report Date: 16 Feb-05 6:47 PM
Link: 07-9807-2296/0502-037

Ceriodaphnia 7-d Survival and Reproduction Test

Nautilus Environmental WA

Test No: 04-7816-6381 Test Type: Reproduction-Survival (7d) Duration: 6d 23h

Start Date: 02 Feb-05 04:20 PM Protocol: EPA/821/R-02-013 (2002) Species: Ceriodaphnia dubia

Ending Date: 09 Feb-05 03:30 PM Dil Water: Diluted Mineral Water (8:2) Source: In-House Culture

Setup Date: 02 Feb-05 04:20 PM Brine: Frozen Seawater { {br (,onﬁ-pi)

Comments: The sample was slightly saline (1.0 ppt) so a control was added to match the salinity. Analyses were made comparing the sample
to the salinity control. Due to a poor Ceriodaphnia culture in San Diego, samples were sent to the northwest lab for testing.

Sample No:  17-0121-7707 Material:  Estuarine Monitoring Sample Client: City of Buenaventura

Sample Date: 31 Jan-05 12:10 PM Code: 0502-037 Project:

Receive Date: 02 Feb-05 09:40 AM Source: City of Buenaventura

Sample Age: 52h Station: B-3

Comparison Summary

Analysis Endpoint NOEL LOEL ChV MSDp Method
08-6669-4799 7d Proportion Survived 100 > 100 N/A N/A Fisher's Exact
18-0621-0988 Reproduction < 100 100 N/A 20.94% Equal Variance t

Point Estimate Summary

Analysis Endpoint % Effect Conc-% 95% LCL 95% UCL Method
15-3333-9481 Reproduction 25 95.63492 53.27103 N/A Linear Interpolation
50 > 100.00000 N/A N/A

Test Acceptability

Analysis Endpoint Attribute Statistic Acceptable Range Decision

08-6669-4799 7d Proportion Survived Control Response 0.9 0.8 - N/A Passes acceptability criteria
15-3333-9481 Reproduction Control Response  24.1 15 - N/A Passes acceptability criteria
18-0621-0988 Reproduction Control Response  24.1 15 - N/IA Passes acceptability criteria
18-0621-0988 Reproduction MSDp 0.20943 0.13-0.47 Passes acceptability criteria

7d Proportion Survived Summary

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

0 Lab Control 10 0.80000 0.00000 1.00000 0.10000 0.31623 35.14%

0 Salt Control 10 0.90000 0.00000 1.00000 0.10000 0.31623 35.14%

100 10 0.90000 0.00000 1.00000 0.10000 0.31623 35.14%

Reproduction Summary

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

0 Lab Control 10 229 0 28 2.6434 8.3593 36.50%

0 Salt Control 10 241 15 30 1.2423 3.9285 16.30%

100 10 17.8 0 28 2.6323 8.324 46.76%

7d Proportion Survived Detail

Conc-% Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep 5§ Rep 6 Rep7 Rep 8 Rep 9 Rep 10
0 Lab Control 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 0.00000 1.0000G 1.00000 1.00000
0 Salt Control 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 0.00000
100 1.00000 1.00000 1.00000 1.00000 1.00000 1.00000 0.00000 1.00000 1.00000 1.00000
Reproduction Detail

Conc-% Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Lab Control 28 27 28 27 25 24 0 21 23 26

0 Salt Control 24 25 24 28 24 22 30 24 25 15

100 16 20 7 24 21 19 0 22 28 21

000-089-125-1

CETIS™ v1.025B

Analyst: AH Approval:
2/



CETIS Analysis Detail

Comparisons: Page 1 of 1
Report Date: 15 Feb-05 4:14 PM
Analysis: 08-6669-4799/0502-037

Ceriodaphnia 7-d Survival and Reproduction Test

Nautilus Environmental WA

Endpoint Analysis Type

Sample Link Control Link  Date Analyzed Version

7d Proportion Survived Comparison 07-9807-2296 07-9807-2296 15Feb-054:10 PM  CETISv1.025
Method Alt H Data Transform NOEL LOEL Toxic Units Chv MSDp
Fisher's Exact C>T Untransformed 100 >100 1.00 N/A

Test Acceptability

Attribute Statistic Acceptable Range Decision

Control Response 0.9 0.8 - N/A Passes acceptability criteria
Group Comparisons

Control vs Conc-% Statistic Critical Decision(0.05)

Salt Control 100 0.76316 0.05000 Non-Significant Effect

Data Summary
Conc-% Control Type

Non-Responders Responders

Total Observed

0 Salt Control 9 1
100 9 1

10
10

Graphics

1.09
0.9 o o
0.8
0.74
0.6
0.54
0.45
0.3
0.2
0.1

7d Proportion
Survived

0.0 T
0 100

Conc-%

000-089-125-1

CETIS™ v1.025B

Analyst: Al:l
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Comparisons: Page 1 of 1
. . Report Date: 15 Feb-05 4:14 PM
CETIS Analysns Detail Analysis: 18-0621-0988/0502-037
Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental WA
Endpoint Analysis Type Sample Link Control Link  Date Analyzed Version
Reproduction Comparison 07-9807-2296 07-9807-2296 15 Feb-054:10 PM  CETISv1.025
Method Alt H Data Transform z NOEL LOEL Toxic Units ChV MSDp
Equal Variance t C>T Untransformed <100 100 N/A 20.94%
Test Acceptability
Attribute Statistic Acceptable Range Decision
Control Response 241 15 - N/A Passes acceptability criteria
MSDp 0.20943 0.13 - 0.47 Passes acceptability criteria
ANOVA Assumptions
Attribute Test Statistic Critical P Level Decision(0.01)
Variances Variance Ratio 4.48956 6.54109 0.03555 Equal Variances
Distribution Shapiro-Wilk W 0.87493 0.86826 0.01342 Normal Distribution
ANOVA Table
Source Sum of Squares Mean Square DF F Statistic P Level Decision(0.05)
Between 198.45 198.45 1 468 0.04412 Significant Effect
Error 762.5 42.36111 18
Total 960.949997 240.81111 19
Group Comparisons
Control vs Conc-% Statistic Critical P Level MSD Decision(0.05)
Salt Control 100 2.16442 1.73406 0.0221 5.04735 Significant Effect
Data Summary Original Data Transformed Data
Conc-% Control Type Count Mean Minimum  Maximum SD Mean Minimum Maximum SD
0 Salt Control 10 241 15 30 3.9285
100 10 17.8 0 28 8.324
Graphics
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000-089-125-1

CETIS™ v1.025B
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Linear interpolation: Page 1 of 1

. . Report Date: 15 Feb-05 4:14 PM
CETIS Analysis Detail Analysis: 15-3333-9481/0502-037
Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental WA
Endpoint Analysis Type Sample Link Control Link Date Analyzed Version
Reproduction Linear Interpolation 07-9807-2296 07-9807-2296 15 Feb-054:11 PM  CETISv1.025
Linear interpolation Options
X Transform Y Transform Seed Resamples Expanded CL Method
Linear Linear 2895624 200 Yes Two-Point Interpolation
Test Acceptability
Attribute Statistic Acceptable Range Decision
Control Response 24.1 15 - N/A Passes acceptability criteria
Point Estimates
% Effect Conc-% 95% LCL 95% UCL
25 95.63492 53.27103 N/A
50 > 100.00000 N/A N/A
Data Summary Calculated Variate
Conc-% Control Type Count Mean Minimum  Maximum SE SD
0 Salt Control 10 241 15 0.80191  3.92853
100 10 17.8 0 1.69913  8.32399
Graphics
30,
254
s 20]
t
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3 15
=
o
[7]
& 10
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00— T LR T N 1
0 20 40 60 80 100
Conc-%

000-089-125-1

CETIS™ v1.025B
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CETIS Test Summary

Page 1 of 1
Report Date: 16 Feb-05 6:48 PM
Link: 13-8410-4944/0502-038

Ceriodaphnia 7-d Survival and Reproduction Test

Nautilus Environmental WA

Test No: 04-7816-6381 Test Type:
Start Date: 02 Feb-05 04:20 PM Protocol:
Ending Date: 09 Feb-05 03:30 PM Dil Water:
Setup Date: 02 Feb-05 04:20 PM Brine:

Reproduction-Survival (7d)
EPA/821/R-02-013 (2002)
Diluted Mineral Water (8:2)

Frozen Seawater (-f{)r @ Nttol )

Duration: 6d 23h
Species: Ceriodaphnia dubia
Source: In-House Cuiture

Comments: The sample was slightly saline (1.0 ppt) so a control was added to match the salinity. Analyses were made comparing the sample
to the salinity control. Due to a poor Ceriodaphnia culture in San Diego, samples were sent to the northwest lab for testing.

Sample No:  14-8977-2995 Material:
Sample Date: 31 Jan-05 08:45 AM Code:
Receive Date: 02 Feb-05 09:40 AM Source:
Sample Age: 56h Station:

Estuarine Monitoring Sample Client: City of Buenaventura

0502-038
City of Buenaventura
C-1

Project:

Comparison Summary

Analysis Endpoint NOEL LOEL Chv MSDp Method

06-3088-6589 7d Proportion Survived 100 > 100 N/A N/A Fisher's Exact
11-6141-1999 Reproduction 100 > 100 N/A 10.15% Equal Variance t

Test Acceptability

Analysis Endpoint Attribute Statistic Acceptable Range Decision

06-3088-6589 7d Proportion Survived Control Response 0.9 0.8-N/A Passes acceptability criteria
11-6141-1999 Reproduction Control Response  24.1 15 - N/A Passes acceptability criteria
11-6141-1999 Reproduction MSDp 0.10147 0.13-047 Fails acceptability criteria

7d Proportion Survived Summary

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

0 Lab Control 10 0.90000 0.00000 1.00000 0.10000 0.31623 35.14%
0 Salt Control 10 0.90000 0.00000 1.00000 0.10000 0.31623 35.14%
100 10 1.00000 1.00000 1.00000 0.00000 0.00000 0.00%

Reproduction Summary

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

0 Lab Control 10 229 0] 28 2.6434 8.3593 36.50%
0 Salt Control 10 24 1 15 30 1.2423 3.9285 16.30%
100 10 26.7 24 30 0.6675 2.1108 7.91%

7d Proportion Survived Detail

Rep 3 Rep 4

Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10

Conc-% Control Type Rep 1 Rep 2
0 Lab Control 1.00000  1.00000
0 Salt Control 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 0.00000 1.00000 1.00000 1.00000
1.00000 1.00000 1.00000 1.00000 1.00000 0.00000
1.00000 1.00000 1.00000 1.00000 1.00000 1.00000

Reproduction 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 28 27 28 27 25 24 0 21 23 26
0 Salt Control 24 25 24 28 24 22 30 24 25 15
100 29 30 25 26 25 25 29 24 28 26

000-089-125-1

CETIS™ v1.025B Analyst: A! \ Approval:

7
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Comparisons: Page 1 of 1
. . Report Date: 15 Feb-05 4:16 PM
CETIS Analysns Detail Analysis: 06-3088-6589/0502-038
Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental WA
Endpoint Analysis Type Sample Link Control Link  Date Analyzed Version
7d Proportion Survived Comparison 13-8410-4944 07-9807-2296 15 Feb-054:15PM  CETISv1.025
Method Alt H  Data Transform INCEL  LOEL  Toxicunits  chv MSDp
Fisher's Exact C>T  Untransformed " 100 >100 1.00 N/A
Test Acceptability
Attribute Statistic Acceptable Range Decision
Control Response 0.9 0.8 - N/A Passes acceptability criteria
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 9 1 10
100 10 0 10
Graphics
1.0 O
0.94 e}
c 0.8
L5 0.7
to 074
g.2 0.6
ec
&3 05
©
N 0.4
0.3
0.24
0.1
0.0 T
0 100
Conc-%
000-089-125-1 CETIS™ v1.025B Analyst,” \\éz Approval:

Bz



Comparisons: Page 1 of 1

. . Report Date: 15 Feb-05 4:16 PM
CETIS AnaIysns Detail Analysis: 11-6141-1999/0502-038
Ceriodaphnia 7-d Survival and Reproduction Test Nautilus Environmental WA
Endpoint Analysis Type Sample Link Control Link  Date Analyzed Version
Reproduction Comparison 13-8410-4944 (07-9807-2296 15 Feb-054:16 PM  CETISv1.025
Method Alt H Data Transform z NOEL LOEL Toxic Units ChVv MSDp
Equal Variance t C>T Untransformed 100 >100 1.00 N/A 10.15%
Test Acceptability
Attribute Statistic Acceptable Range Decision
Control Response 241 15 - N/A Passes acceptability criteria
MSDp 0.10147 0.13 - 0.47 Fails acceptability criteria
ANOVA Assumptions
Attribute Test Statistic Critical P Level Decision(0.01)
Variances Variance Ratio 3.46384 6.54109 0.07833 Equal Variances
Distribution Shapiro-Wilk W 0.91385 0.86826 0.07557 Normal Distribution
ANOVA Table
Source Sum of Squares Mean Square DF F Statistic P Level Decision(0.05)
Between 33.8 33.8 1 3.40 0.08177 Non-Significant Effect
Error 179 9.944445 18
Total 212.799999 43.744444 19
Group Comparisons
Control vs Conc-% Statistic Critical P Level MSD Decision(0.05)
Salt Control 100 -1.8436 1.73406 0.9591 2.44552 Non-Significant Effect
Data Summary Original Data Transformed Data
Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Salt Control 10 241 15 30 3.9285
100 10 26.7 24 30 2.1108
Graphics
407
c o
2 30 9
g ! % 3E
3 ]
9 > 2%
- O S e C
g Lol I Reject Nuil 3E
& E
=
104
_8—
o '
0 T —1 -10 T T T . T T T 1
0 100 -20 -15 -10 -05 00 05 1.0 15 20
Conc-% Rankits

000-089-125-1

CETIS™ v1.025B

Approval:

Analyst: ﬂ {



25339225814

NAUTILUS NuU

rep UY 2005 6:49PM

Ceriodaphnia 7-Day Chronic Survival and Reproduction

Client/Sample 1D: Buenwtwa / - = =3 (C-| Start Date and Time: 2/ ij{ |42
Test Number: \ ] e Y S Stop Date and Time: 279705 1530
| Daily Reproduction Day 6| Day 7 Daily Reproduction Day 6| Day 7
Conc. | Rep | Cont Total | Total Conc.| Rep | Cont Total | Total
> 1] 1 (24 |- =1 - 10 1Y - e 1
2 0 =1 _-1-~15N Iy |- 20 2
32 ]l-1-1-151¢9 - 25 3
alp =T _T-141u [uul- 24 4
siatl— | - - A0 {iv ] - 25 )
6119 |— P L - 1T izl s 6
Pl |~ -1 -1s519 |— |15 25 7
8 jw |~ ~-1-1417 ful- > 8
9z j—=1.1-12 I} 4|~ 5 9
035 |~- -1~ 130 i3] - 3| 10
ﬁxgiyst |~ | L8 % |ce | 4w
Day 6| Day 7 Day 6| Day 7
Conc. | Rep | Cont Total | Total Conc)] Rep | Cont Total | Total
1 1
2 2
3 3
4 4
S 5
6 6
7 7
8 B
9 9
10 10
Day 6 Day 7 Day 6] Day 7
Conc. | Rep | Cont Total | Total Cane/ Rep | Cont Total | Total
1 1
2 2
3 3
4 4
5 5
6 6
7 7
8 8
9 9
10 10 .

Comments:

Xemorlity . Onyyy +l First 3 brogd S art included Ve TOovddingtion 4ofzls,

Renviw :

L@( b5




Feb 09 2005 6:48PM NAUTILUS NU 2539225814 p.1

Nautilus Environmental Initia) and Final Chemistries

Northwest Laboratory Seven Day Chronic Freshwater Bioassay

Client: _‘%mamuﬂ,h Start Date & Timc: 2 2./0,{ 2.0
Sample D, A6, B-3.C-1 Stop Date & Time: Jo5 1530
Test No: W , Test Species: ’. M

VR SD Ted 1D D202 -035 N 038 -

Days

Concentration 0 1 2 3

SCRE C-|

pH hald ' &k{d - . -3 8-10|8.20

DO (mg/1) WAEFYEEN B6? -+ Bl [ F-F q. -
Cond. (umhos-cm) ||(04 |]I1SH u{gb 132 [1O9HIILS5 (1061104 [[14L
Temperature (C) [24-5" | Zik. o 9 128 .2|24.91 25 01243125

Concentration 0 1 2 3

350 [ [255 [2570

4

/ 2 77 1%
T‘an% AT i
4

pH
DO (mp/1)
Cond. (pmhos-cm)
Temperature ("C)

Concentration 0 4 S 6

pH
DO (mg/l)
Cond. (pmhos-cm)
Temperature (*C)

Concentration 0 ; : : 4 5 6

pH
DO (mg/l)
Cond. (pmhbos-cm)
Tempcrature (°C)

Concentration 0 1 % y ] 4 5 6

pH
DO (mg/l)
Cond. (pmhos-cm)
Temperature (°C)

Days
Concentration 0 1 2 3 4 5 6

pH
DO (mg/l)
Cond. (pmhos-cm)
Temperature (*C)

Control Analysts:

Reviewsts B ZI 05

Hardness®
Alkalinity®
Initial Chlorincl
Ammonia |
* mg/L as CaCO3; I mg/L; ND: no chlorine detected

Samplc Description:

Animal Sourcc: MM Date Received: __f| A Date of Hatch: a Z}Z/S"
- \

Comments:
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Page 1 of 1

Report Date: 24 Feb-05 9:51 AM
CETIS Test Summary Link: 07-5562-6371/0502-039
Selenastrum Growth Test Nautilus Environmental (CA)
—
Test No: 15-8916-2915 Test Type: Cell Growth Duration: 94h
Start Date: 01 Feb-05 04:00 PM Protocol: EPA/821/R-02-013 (2002) Species:  Selenastrum capricornutum
Ending Date: 05 Feb-05 02:00 PM Dil Water: Nutrient Enriched Water Source: In-House Culture
Setup Date: 01 Feb-05 04:00 PM Brine:
Sample No:  06-9815-8290 Material:  Estuarine Monitoring Sample Client: City of Buenaventura
Sample Date: 31 Jan-05 03:20 PM Code: 0502-039 Project:
Receive Date: 31 Jan-05 10:10 PM Source: City of Buenaventura
Sample Age: 25h Station: A-2
Comparison Summary
Analysis Endpoint NOEL LOEL Chv MSDp Method
02-0824-5471 Cell Density 100 > 100 N/A 9.77% Unequal Variance t
04-2617-8581 101 > 101 N/A 21.90% Unequal Variance t
Test Acceptability
Analysis Endpoint Attribute Statistic Acceptable Range Decision
02-0824-5471 Cell Density Control CV 0.00844 N/A - 0.2 Passes acceptability criteria
04-2617-8581 Cell Density Control CV 0.00844 N/A -0.2 Passes acceptability criteria
02-0824-5471 Cell Density Control Response 1351000 1000000 - N/A Passes acceptability criteria
04-2617-8581 Cell Density Controf Response 1351000 1000000 - N/A Passes acceptability criteria
02-0824-5471 Cell Density MSDp 0.09775 0.091-0.29 Passes acceptability criteria
04-2617-8581 Cell Density MSDp 0.21896 0.091-0.29 Passes acceptability criteria
Cell Density Summary
Conc-% Control Type Reps Mean Minimum  Maximum SE SD cv
0 Lab Control 4 1.16E+6 9.90E+5 1.29E+6 7.32E+4 1.46E+5 12.59%
0 Salt Control 4 1.35E+6 1.34E+6 1.37E+6 5.70E+3 1.14E+4 0.84%
100 4 2.57E+6 2.41E+6 2.66E+6 5.58E+4 1.12E+5 4.35%
40T )0/, whfiltene d 4 1.62E+6 1.27E+6 1.83E+6 1.26E+5 2.51E+5 15.50%
Cell Density Detail
Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Lab Control 1.29E+6 1.28E+6 9.90E+5 1.09E+6
0 Salt Control 1.34E+6 1.37E+6 1.35E+6 1.35E+6
100 2.66E+6 2.41E+6 2.58E+6 2.62E+6
101 100y vnfAftee d  127E+6  1.60E+6 1.83E+6 1.77E+6

7~/
000-089-125-2 CETIS™ v1.025B Analyst: Approval: 4




Comparisons: Page 1 of 2

. . Report Date: 10 Feb-05 11:10 AM
CETIS Analysus Detail Analysis: 02-0824-5471/0402-039
Selenastrum Growth Test Nautilus Environmental {CA)
Endpoint Analysis Type Sample Link  Control Link  Date Analyzed Version
Cell Density Comparison 07-5552-6371 07-5552-6371 10 Feb-05 11:10 AM CETISv1.025
Method Alt H Data Transform Z NOEL LOEL Toxic Units Chv MSDp
Unequal Variance t C>T Untransformed 100 >100 1.00 N/A 9.77%
Test Acceptability
Attribute Statistic Acceptable Range Decision
Control CV 0.00844 N/A - 0.2 Passes acceptability criteria
Control Response 1351000 1000000 - N/A Passes acceptability criteria
MSDp 0.09775 0.091-0.29 Passes acceptability criteria
ANOVA Assumptions
Attribute Test Statistic Critical P Level Decision(0.01)
Variances Variance Ratio 95.88461 47.46723 0.00355 Unequal Variances
Distribution Shapiro-Wilk W 0.83601 0.74935 0.07345 Normal Distribution
ANOVA Table
Source Sum of Squares Mean Square DF F Statistic P Level Decision(0.05)
Between 2.965E+12 2.96E+12 1 470.76 0.00000 Significant Effect
Error 3.779E+10 6.3E+09 6
Total 3.0024E+12 2.971E+12 7
Group Comparisons
Control vs Conc-% Statistic Criticai P Level MSD Decision(0.05)
Salt Control 100 -21.697 2.35336 0.9999 132056 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 1.35E+6 1.34E+6 1.37E+6 1.14E+4
100 4 2.57E+6 2.41E+6 2.66E+6 1.12E+5
Data Detail
Conc-% Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Salt Control 1.34E+6 1.37E+6 1.35E+6 1.35E+6
100 2.66E+6 2.41E+6 2.58E+6 2.62E+6
Graphics
4000000+ 1000()01j o)
g 50000
%‘ 3000000 g E
0= ..
c Q = O 0
[} 3%
o £c
S 2000000 8 £  -50000-
(&) c
b=
Y U -100000+
1000000~ Reject Null
-1500007 ,
0 T — -200000 — . ' T T )
0 100 -1.5 -10 -05 0.0 0.5 1.0 1.5
Conc-% Rankits
000-089-125-1 CETIS™ v1.025B Analyst: Aﬁt Approval:




Comparisons: Page 2 of 2

. . Report Date: 10 Feb-05 11:10 AM
CETIS AHHIYS|S Detail Analysis: 04-2617-8581/0402-039
Selenastrum Growth Test Nautilus Environmental (CA)
Endpoint Analysis Type Sample Link  Control Link  Date Analyzed Version
Cell Density Comparison 07-5552-6371 07-5552-6371 10 Feb-05 11:10 AM CETISv1.025
Method Alt H Data Transform ¥4 NOEL LOEL Toxic Units Chv MSDp
Unequal Variance t C>T Untransformed 101 >101 0.99 N/A 21.90%
Test Acceptability
Attribute Statistic Acceptable Range Decision
Control CV 0.00844 N/A - 0.2 Passes acceptability criteria
Control Response 1351000 1000000 - N/A Passes acceptability criteria
MSDp 0.21896 0.091-0.29 Passes acceptability criteria
ANOVA Assumptions
Attribute Test Statistic Critical P Level Decision(0.01)
Variances Variance Ratio 485.14360 47.46723 0.00032 Unequal Variances
Distribution Shapiro-Wilk W 0.83323 0.74935 0.06917 Normal Distribution
ANOVA Table
Source Sum of Squares Mean Square DF F Statistic P Level Decision(0.05)
Between 1.447E+11 1.45E+11 1 4.58 0.07614 Non-Significant Effect
Error 1.896E+11 3.16E+10 6
Total 3.3432E+11 1.763E+11 7
Group Comparisons
Control vs Conc-% Statistic Critical P Level MSD Decision(0.05)
Salt Control 101 -2.1401 2.35336 0.9391 295810 Non-Significant Effect
Data Summary Original Data Transformed Data
Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum  Maximum SD
0 Salt Contro! 4 1.35E+6 1.34E+6 1.37E+6 1.14E+4
104 100/, wnfl e red 4 1.62E+6 1.27E+6 1.83E+6 2.51E+5
Data Detail
Conc-% Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Salt Control 1.34E+6 1.37E+6 1.35E+6 1.35E+6
ATy o0 uwil -\/({‘e‘;( 1.27E+6 1.60E+6 1.83E+6 1.77E+6
Graphics
2500000+ 300000+
200000
> 2000000 T
7 & 3 g 1000001
& 15000001 I 2%
s o] 5 5 0
g 8§
1000000 T e Reject Nuil S5 -100000
-200000-
500000+
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0 T 1 -400000 T T - T T !
0 101 -1.5 -1.6 -05 0.0 0.5 1.0 1.5
Conc-% Rankits
000-089-125-1 CETIS™ v1,025B Analyst: M Approval;




Page 1 of 1

Report Date: 01 Feb-05 10:43 AM
CETIS Data Worksheet Lin':(: 07-5552-6371
Selenastrum Growth Test Nautilus Environmental (CA)
Start Date: 01 Feb-05 Species: Selenastrum capricornutum Sample Code:  0502-039
Ending Date: 05 Feb-05 Protocol: EPA/821/R-02-013 (2002) Sample Source: City of Buenaventura
Sample Date: 31 Jan-05 Material: Estuarine Monitoring Sample Sample Station: A-2
[~ Conc% Code Rep Pos Cell Density Absorbance | Biomass ' Chlorophylla | Notes
o e 1 ) - K ’ . i _ A
‘{““iﬁv/ ojLc 2 s f
' Tolie 3
ol lc 4 3 3
fgj o sC 1 10 '
Y/ osc 2 6 i
00sC 3 8
0, SC 4 9
T 1000 2
100 2 4 ‘
100 301N i
100| 4 7

000-089-125-2 CETIS™ v1.025B

Reviewed By:

Analyst:ﬁﬁ_




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

Test Species

S\ Capricornotors

Client : Cﬂ of Bienaygintiaae Test Date:_ 2/ 1[5
Sample ID: A 2.8l B-32, -1 Start/End Times: /6.C0/ oo
Test No: _ 0502 ~ 037 —= 04 p— Analyst: AH , sk
- Random :Nu'mjbgr:‘_ e
Blank
Cal Check 1
(NEW, Solid, Effluent Blanks) €60 - 0.0, 2.2
/ Q.90
Z 12.%6
3 1wal
ﬁ‘ QM08
) .43
2 3. 67
7 26.2H
g 12,49
i V3.U4R
/O 356
l/ 25,32
[ 26,60
Cal Check 2 .
(NEW, Solid, Effluent Blanks) 0.00,2.23
[5 244\
U 22.39
L& 22,46
20O 22.40
A5 M.24
I 23,18
27 12,69
57\8 27,07
29 24.56
30 3.2
30 21,32
3A 12,37
Cal Check 3
(NEW, Solid, Effluent Blanks) 0,00, 2,20
Comments:

QC Check: A;l—j ZjIOiQS Final Review: % L’Zﬁi@g

Nautilus Environmental, LLC. 5550 Morehouse Drive, Suite 150. San Diego, CA 92121.



Fluorometric & Microscopic Determination of Cell Density

Turner Fluorometer Model TD-700

Client: (' rﬁ( oA Buepaverturac

Test Species:

Test Date:

f . C&pf‘)&fn»o‘t{m

2/i[o5

sample ID: A2 B/, 5“3], C- startEnd Times: /4 00//\%00
Test No: _0502~ 039 7 042~ Analyst: / Sitt
N Gt Al CellDensity of ' Cell Density 7
" Random Number “: |\ . Dilution-::  { - (fluorometric) = | " (microscopic):: .
Blank ‘ ' NA
Cal Check 1
(NEW, Solid, Effiluent Blanks) 0.00; 2.21
25 10,43
S .16
25 2,61
2b 320
37 27.24
Yol 28394
Y 25,85
46 25.00
A2 wnllered A 1.0
Az [ 13.32
a v c {112
ot r 212
Cal Check 2
(NEW, Solid, Effluent Blanks) 0.°0,2.2)
B-(_unfiliered A 5.5
B 6.1s
C. 5.0%
N D 12.5%
B-3 vnfiltaed A 13,25
/ £ 11LRs
< .05
¥ i 1225
C-1 ubiltered A 1613
B 14,21
C R0
Vi D 9.14
Cal Check 3
(NEW, Solid, Effluent Blanks) 0-00,2.2)\

Comments:

QC Check: AH %{ iot OS’-

Final Review:

Nautilus Environmental, LLC. 5550 Morehouse Drive, Suite 150. San Diego, CA 92121,




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

ies: §. cagpicsrnut
Test Species Cagpicornudwm

Client: Cly oF Buensvediuve Test Date: 2-1-0%

Sample ID:A‘ 2’, B"L) E) 5,. C"f Start/End Times: 1@,00/;@00
Test No: (502~ O35 ¥ Oqg\ Analyst:  Sid
i T W Eriie Ve MR - |7 celiDensity
. Random Number . | ‘Dilution ~* (microscopic) .
R T NN ) AeellsmitioY)
Blank NA
Cal Check 1
{NEW, Solid, Effiuent Blanks) 0.00,2.22
A2 Filteveh blank 0.0%
Ri | 0.21
B3 \ 6.0
Ci L ) 0.0
A2 unbified  blavk 3 ¢0
81 2.0%
R 3.3
Cct ; v 2,44
Cal Check 2
(NEW, Solid, Effluent Blanks) 000,221
Cal Check 3
{NEW, Solid, Effluent Blanks)

Comments:
ac check: At 2fio]ex Final Review: %@/ Hor(2e,

Nautilus Environmental, LLC. 5550 Morehouse Drive, Suite 150, San Diego, CA 92121.




Freshwater Chronic Bioassay Algal Growth Inhibition Worksheet

Client : Ol of Buenmnbiyer 1nkinal Test Species: S- (Apricornvityin,
1 2
Sample ID: AL P, B3 | ) Cullz Test Date: L/I/OS
Test No: OSDQ P20 peorhscrt Analyst: AH
7
famies

Source/Date Stock Culture Started: ’ | 9:7/(,‘(5
Stock Cell Density Measurements: A0

30. 3¢

. R Mean: M

oG .07

299

2947
(mean no. * 100,000)/(500,000) = x (dilution factor): ¢ Ne. §

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

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

Inoculate 1 mlinto 3 initial count flasks containing 50 ml of NEW, stir and count on the hemacytometer.
Flasks should contain a final density of 10,000 cells/ml £ 10%.

Inoculum Cell Density Confirmation Counts: / ) -
/ Mean: ] ( 10;000>
N R

Test Initiation Time: _Z,_é_QQ

Test Termination Time: 1460

Comments:

QC Check: AH "7/{“)[0%’) Final Review: Z/Zz{—(d&

/

Nautilus Environmental, LLC. 5550 Morehouse Drive, Suite 150. San Diego, CA 92121,



Freshwater Chronic Bioassay

Test Species: S. capricornutum

Water Quality Measurements
Algal Growth Inhibition

Client : City of Buenaventura Test Date: 2/1/05
Sample ID: A-2, B-1 Start/End Times: 2/8705 ,/é, 15} [U-\DD
Test No: 0502-039, 040 Analyst: _ AH
Initial Readings Final Readings
Concentrati
v (~—--——%
Lab Control #1 1 O C{ 2’ ‘ ‘ [ ( }F:.’Z 1.0 9—2
Control #1 . - , o
Sjlt;nktrrg # 1.2 |\ 240 1 5 2949 a.n ztt\zo
A-2 100% e A 1E - - Y 187
filtered ] -(4 L0 ? l
B-1100% " A O — - X o 80
filtered ?\' -\ Ll l‘ O .3 2!
A-2 100% v LoD =e! q_}q'\ A
unfiltered A H ,Z?‘IOQ o~ Déﬁ o i g
o Qb T 20
B-1100% - AR R o - it 437
unfiltered (/i o 27)2)0 \ X % WL{' > )
22.5 ~
0 Hour 24 Hou@ 48 %{/) 72 Houf») 96 Hourd ~/
p » =l PR Rel B
pH/Temperature (°C): Lab Contrflj 1 21 {250 1L l7:7 % 0. /%}‘f\ 8 (21 '4bu<z 763 /270
pH/Temperature (°C): S Cont-#p 139 250 ,]F:)d?«{‘?'% 1.9V /99 f; 74/0{7 / %. b5/ 0
pHiTemperature (°C): A-Z £ (1 %’15/ Ml yg?)/?ﬂ(} Q&\L\ /’.,Dj 2)55/27/ 8.4 [21.0
pHITemperature (°C): =/ il + b.08 a0 2 5(0/3\78 1 3/00 (q ?8/27:3 q 23 /2—,.0
c o H PP q.DO
pH/Temperature (°C): B==2A2 va, 427 [ 55 0|8 0D /9.7 5 %&}"7/21 3{9 L/L/IDZQ /Ci 46H >0
pH/Temperature (°C): &-/ v, /]0;7 [>570 (é (ﬁfj 97 Za g% /Q:)lp (/)0?’ /9\7 P2 $§Z /2‘1,0
pH/Temperature (°C): /9‘5—13 I / / /
. . . P Y ‘f" . , - VAN ON
Comments: @4{?"\/\ D (’]Zﬁ/ 0("‘ rC’\/’Y“(j%( ' T 05.¢ C q ([Qf»&O _ﬁm VS a'iu() 7"61-//’1»?6'/( (o ¥ me

QC Check:

AH ol

Final Review: @%ﬁ/{ 2/%’/‘5

Nautilus Environmental, LLC. 5550 Morehouse Drive, Suite 150. San Diego, CA 92121.




Page 1 of 1

Report Date: 24 Feb-05 9:52 AM

CETIS Test Summary Link: 13-1105-5896/0502-040
Selenastrum Growth Test Nautilus Environmental (CA)
Test No: 15-8916-2915 Test Type: Cell Growth Duration: 94h

Start Date: 01 Feb-05 04:00 PM Protocol: EPA/821/R-02-013 (2002) Species: Selenastrum capricornutum
Ending Date: 05 Feb-05 02:00 PM Dil Water: Nutrient Enriched Water Source: In-House Culture

Setup Date: 01 Feb-05 04:00 PM Brine:

Sample No:  06-6653-4431 Material:  Estuarine Monitoring Sample Client: City of Buenaventura
Sample Date: 31 Jan-05 02:30 PM Code: 0502-040 Project:

Receive Date: 31 Jan-05 10:10 PM Source: City of Buenaventura

Sample Age: 26h Station: B-1

Comparison Summary

Analysis Endpoint NOEL LOEL Chv MSDp Method

07-6526-3759 Cell Density <101 101 N/A 29.69% Unequal Variance t
12-6206-7480 100 > 100 N/A 8.62% Unequal Variance t

Test Acceptability

Analysis Endpoint Attribute Statistic Acceptable Range Decision

07-6526-3759 Cell Density Control CV 0.00844 N/A -0.2 Passes acceptability criteria
12-6206-7480 Cell Density Control CV 0.00844 N/A-0.2 Passes acceptability criteria
07-6526-3759 Cell Density Control Response 1351000 1000000 - N/A Passes acceptability criteria
12-6206-7480 Cell Density Control Response 1351000 1000000 - N/A Passes acceptability criteria
07-6526-3759 Cell Density MSDp 0.29693 0.091-0.29 Fails acceptability criteria
12-6206-7480 Cell Density MSDp 0.08615 0.091-0.29 Fails acceptability criteria
Cell Density Summary

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

0 Lab Control 4 1.16E+6 9.90E+5 1.29E+6 7.32E+4 1.46E+5 12.59%

0 Sait Control 4 1.35E+6 1.34E+6 1.37E+6 5.70E+3 1.14E+4 0.84%

100 4 2.29E+6 2.24E+6 2.44E+6 4.91E+4 9.83E+4 4.28%
e J0Zunfiltewed 4 7.53E+5  5.15E+5  1.26E+6  1.70E+5  341E+5  4524%

Cell Density Detail

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

0 Lab Control 1.28E+6 9.90E+5 1.29E+6 1.09E+6

0 Salt Control 1.34E+6 1.37E+6 1.35E+6 1.35E+6

100 2.25E+6 2.24E+6 244E+6 2.25E+6

207 |00/ unfi(tered  645E+5 5.15E+5 5.95E+5  1.26E+6

000-089-125-2 CETIS™ v1.025B Analyst:% Approval: .
NoH{I5



CETIS Analysis Detail

Page 2 of 2
10 Feb-05 11:10 AM
12-6206-7480/0502-040

Comparisons:
Report Date:
Analysis:

Selenastrum Growth Test

Nautilus Environmental (CA)

Endpoint Analysis Type Sample Link  Control Link  Date Analyzed Version
Cell Density Comparison 13-1105-5896 13-1105-5896 10 Feb-05 11:089 AM CETISv1.025
Method Alt H  Data Transform z |[NOEL  LOEL  Toxic Units  ChV MSDp
Unequal Variance t C>T  Untransformed || 100 >100 1.00 N/A 8.62%
Test Acceptability
Attribute Statistic Acceptable Range Decision
Control CV 0.00844 N/A - 0.2 Passes acceptability criteria
Control Response 1351000 1000000 - N/A Passes acceptability criteria
MSDp 0.08615 0.091-0.29 Fails acceptability criteria
ANOVA Assumptions
Attribute Test Statistic Critical P Level Decision(0.01)
Variances Variance Ratio 74.26346 47.46723 0.00518 Unequal Variances
Distribution Shapiro-Wilk W 0.76982 0.74935 0.01647 Normal Distribution
ANOVA Table
Source Sum of Squares Mean Square DF F Statistic P Level Decision(0.05)
Between 1.778E+12 1.78E+12 1 363.35 0.00000 Significant Effect
Error 2.935E+10 4.89E+09 6
Total 1.8069E+12 1.782E+12 7
Group Comparisons
Control vs Conc-% Statistic Critical P Level MSD Decision(0.05)
Salt Control 100 -19.062 2.35336 0.9998 116392 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 1.35E+6 1.34E+6 1.37E+6 1.14E+4
100 4 2.29E+6 2.24E+6 2.44E+6 9.83E+4
Data 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 Salt Control 1.34E+6 1.37E+6 1.35E+6 1.35E+6
100 2.25E+6 2.24E+6 244E+6 225E+6
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Comparisons: Page 1 of 2

. . Report Date: 10 Feb-05 11:10 AM
CETIS Analysis Detail Analysis: 07-6526-3759/0502-040
Selenastrum Growth Test Nautilus Environmental (CA)
Endpoint Analysis Type Sample Link Control Link  Date Analyzed Version
Cell Density Comparison 13-1105-5896 13-1105-5896 10 Feb-05 11:09 AM CETISv1.025
Method Alt H Data Transform Z NOEL LOEL Toxic Units ChVv MSDp
Unequal Variance t C>T Untransformed <101 101 N/A 29.69%
Test Acceptability
Attribute Statistic Acceptable Range Decision
Control CV 0.00844 N/A - 0.2 Passes acceptability criteria
Control Response 1351000 1000000 - N/A Passes acceptability criteria
MSDp 0.29693 0.091-0.29 Fails acceptability criteria
ANOVA Assumptions
Attribute Test Statistic Critical P Level Decision(0.01)
Variances Variance Ratio 893.06860 47.46723 0.00013 Unequal Variances
Distribution Shapiro-Wilkk W 0.78675 0.74935 0.02453 Normal Distribution
ANOVA Table
Source Sum of Squares Mean Square DF F Statistic P Level Decision(0.05)
Between 7.146E+11 7.15E+11 1 12.30 0.01272 Significant Effect
Error 3.487E+11 5.81E+10 6
Total 1.0633E+12 7.727E+11 7
Group Comparisons
Control vs Conc-% Statistic Critical P Level MSD Decision(0.05)
Salt Control 101 3.50665 2.35336 0.0196 401159 Significant Effect
Data Summary Original Data Transformed Data
Conc-% Control Type Count Mean Minimum Maximum SD Mean Minimum Maximum SD
0 Sait Control 4 1.35E+6 1.34E+6 1.37E+6 1.14E+4
o1 100/ nds e 4 7.53E+5 5.15E+5 1.26E+6 3.41E+5
Data Detail
Conc-% Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Salt Control 1.34E+6 1.37E+6 1.35E+6 1.35E+6
ACT 1wy, unftlered 6.45E+5 5.15E+5 595E+5 1.26E+6
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CETIS Data Worksheet

Page 1 of 1
01 Feb-05 10:48 AM
13-1105-5896/0502-040

Report Date:
Link:

Selenastrum Growth Test Nautilus Environmental (CA)
Start Date: 01 Feb-05 Species: Selenastrum capricornutum Sample Code: 0502-040

Ending Date: 05 Feb-05 Protocol: EPA/821/R-02-013 (2002) Sample Source: City of Buenaventura

Sample Date: 31 Jan-05 Material: Estuarine Monitoring Sample Sample Station: B-1

Conc-%

'Code

Rep | Pos | Cell Density | Absorbance | Biomass | Chlorophyll a

Notes
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Page 1 of 1

Report Date: 24 Feb-05 9:52 AM
CETIS Test Summary Link: 13-4875-1569/0502-041
Selenastrum Growth Test Nautilus Environmental (CA)
Test No: 15-8916-2915 Test Type: Cell Growth Duration: 94h
Start Date: 01 Feb-05 04:00 PM Protocol: EPA/821/R-02-013 (2002) Species: Selenastrum capricornutum
Ending Date: 05 Feb-05 02:00 PM Dil Water: Nutrient Enriched Water Source: In-House Culture
Setup Date: 01 Feb-05 04:00 PM Brine:
Sample No:  05-4000-1608 Material:  Estuarine Monitoring Sample Client: City of Buenaventura
Sample Date: 31 Jan-05 12:10 PM Code: 0502-041 Project:
Receive Date: 31 Jan-05 10:10 PM Source: City of Buenaventura
Sample Age: 28h Station: B-3
Comparison Summary
Analysis Endpoint NOEL LOEL Chv MSDp Method
03-2370-9554 Cell Density 101 > 101 N/A 18.21% Equal Variance t
10-4575-7769 100 > 100 N/A 14.00% Equal Variance t
Test Acceptability
Analysis Endpoint Attribute Statistic Acceptable Range Decision
03-2370-9554 Cell Density Control CV 0.07221 N/A - 0.2 Passes acceptability criteria
10-4575-7769 Cell Density Control CV 0.07221 N/A - 0.2 Passes acceptability criteria
03-2370-9554 Cell Density Control Response 1309750 1000000 - N/A Passes acceptability criteria
10-4575-7769 Cell Density Control Response 1309750 1000000 - N/A Passes acceptability criteria
03-2370-9554 Cell Density MSDp 0.18206 0.091-0.29 Passes acceptability criteria
10-4575-7769 Cell Density MSDp 0.13996 0.091-0.29 Passes acceptability criteria
Cell Density Summary
Conc-% Control Type Reps Mean Minimum Maximum SE SD cv
0 Lab Control 4 1.14E+6 9.67E+5 1.32E+6 8.19E+4 1.64E+5 14.33%
0 Salt Control 4 1.31E+6 1.21E+6 1.43E+6 4.73E+4 9.46E+4 7.22%
100 4 2.62E+6 2.38E+6 2.73E+6 8.16E+4 1.63E+5 6.24%
et (oo 7. onbi(teaed 4 145E+6  1.30E+6  1.79E+6  1.13E+5  226E+5  15.59%
Cell Density Detail
Conc-% Control Type Rep 1 Rep 2 Rep 3 Rep 4
0 Lab Control 1.06E+6 1.24E+6 1.32E+6 9.67E+5
0 Salt Control 1.32E+6 1.43E+6 1.28E+6 1.21E+6
100 2.38E+6 2.66E+6 2.73E+6 2.71E+6
ATT (007 vk [tere d 1.79E+6 1.33E+6 1.30E+6 1.41E+6
000-089-125-2 CETIS™ v1.025B Analyst: Approval:




Comparisons: Page 2 of 2

. . Report Date: 10 Feb-05 11:18 AM
CETIS Analysis Detail Analysis: 10-4575-7769/0502-041
Selenastrum Growth Test Nautilus Environmental (CA)
Endpoint Analysis Type Sample Link Control Link  Date Analyzed Version
Cell Density Comparison 13-4875-1569 13-4875-1569 10 Feb-05 11:17 AM CETISv1.025
Method Ait H Data Transform z NOEL LOEL Toxic Units Chv MSDp
Equal Variance t C>T Untransformed 100 >100 1.00 N/A 14.00%
Test Acceptability
Attribute Statistic Acceptable Range Decision
Control CV 0.07221 N/A-0.2 Passes acceptability criteria
Control Response 1309750 1000000 - N/A Passes acceptability criteria
MSDp 0.13996 0.091-0.29 Passes acceptability criteria
ANOVA Assumptions
Attribute Test Statistic Critical P Level Decision(0.01)
Variances Variance Ratio 2.97997 47.46723 0.39378 Equal Variances
Distribution Shapiro-Wilk W 0.90777 0.74935 0.31845 Normal Distribution
ANOVA Table
Source Sum of Squares Mean Square DF F Statistic P Level Decision(0.05)
Between 3.424E+12 3.42E+12 1 192.39 0.00001 Significant Effect
Error 1.068E+11 1.78E+10 6
Total 3.5311E+12 3.442E+12 7
Group Comparisons
Control vs Conc-% Statistic Critical P Level MSD Decision(0.05)
Salt Control 100 -13.870 1.94318 1.0000 183314 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 1.31E+6 1.21E+6 1.43E+6 9.46E+4
100 4 2.62E+6 2.38E+6 2.73E+6 1.63E+5
Data Detail
Conc-% Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Salt Control 1.32E+6 1.43E+6 1.28E+6 1.21E+6
100 2.38E+6 2.66E+6 2.73E+6 2.71E+6
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Comparisons: Page 1 of 2
. . Report Date: 10 Feb-05 11:18 AM
CETIS Analysis Detail Analysis: 03-2370-9554/0502-041
Selenastrum Growth Test Nautilus Environmental (CA)
Endpoint Analysis Type Sample Link Control Link  Date Analyzed Version
Cell Density Comparison 13-4875-1569 13-4875-1569 10 Feb-05 11:18 AM CETISv1.025
Method Alt H Data Transform z NOEL LOEL Toxic Units ChV MSDp
Equal Variance t C>T Untransformed 101 >101 0.99 N/A 18.21%
Test Acceptability
Attribute Statistic Acceptable Range Decision
Control CV 0.07221 N/A - 0.2 Passes acceptability criteria
Control Response 1309750 1000000 - N/A Passes acceptability criteria
MSDp 0.18206 0.091-0.29 Passes acceptability criteria
ANOVA Assumptions
Attribute Test Statistic Critical P Level Decision(0.01)
Variances Variance Ratio 5.73460 47.46723 0.18537 Equal Variances
Distribution Shapiro-Wilk W 0.86919 0.74935 0.14748 Normal Distribution
ANOVA Table
Source Sum of Squares Mean Square DF F Statistic P Level Decision(0.05)
Between 4.076E+10 4.08E+10 1 1.35 0.28889 Non-Significant Effect
Error 1.807E+11 3.01E+10 6
Total 2.2146E+11 7.087E+10 7
Group Comparisons
Control vs Conc-% Statistic Critical P Level MSD Decision(0.05)
Salt Control 101 -1.1633 1.94318 0.8556 238457 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 1.31E+6 1.21E+6 1.43E+6 9.46E+4
JM\DO[ wnbiHe r 0 4 1.45E+6 1.30E+6 1.79E+6 2.26E+5
Data 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 Salt Control 1.32E+6 1.43E+6 1.28E+6 1.21E+6
1t ooy, Urﬁ Hered 1.79E+6 1.33E+6 1.30E+6 1.41E+6
Graphics
2000000~ 400000
(o]
- 300000
£ 1500000+ v E
2 $ @5 2000001
2 E%
= T € C
S 1000000 Reject Null & 8 1000001
(%) c
-
0
500000-
~100000
0 : ) ~200000 . . i . T .
0 101 -15 -1.0 -05 0.0 0.5 1.0 1.5
Conc-% Rankits
000-089-125-1 CETIS™ v1.025B Analyst:A ﬂ Approval: t

5



Page 1 of 1
Report Date: 01 Feb-05 10:46 AM

CETIS Data Worksheet Link: 13-4875-1569

Selenastrum Growth Test Nautilus Environmental (CA)
Start Date: 01 Feb-05 Species: Selenastrum capricornutum Sample Code:  0502-041
Ending Date: 05 Feb-05 Protocol: EPA/821/R-02-013 (2002) Sample Source: City of Buenaventura
Sample Date: 31 Jan-05 Material: Estuarine Monitoring Sample Sample Station: B-3
Conc-% Code| Rep | Pos ' Cell Density | Absorbance ' Biomass , Chlorophyl! a I Notes
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Freshwater Chronic Bioassay Water Quality Measurements

Algal Growth Inhibition

Test Species: S. capricornutum

Client : City of Buenaventura Test Date: 2/1/05
Sample ID: B-3, C-1 Start/End Times% 00 [HOO
Test No: 0502-041, 042 Analyst: AH
'_E.inal Readings
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Nautilus Environmental, LLC. 5550 Morehouse Drive, Suite 150. San Diego, CA 92121.



Page 1 of 1

Report Date: 24 Feb-05 9:52 AM
CETIS Test Summary Link: 09-2007-3234/0502-042
Selenastrum Growth Test Nautilus Environmental (CA)
Test No: 15-8916-2915 Test Type: Cell Growth Duration: 94h
Start Date: 01 Feb-05 04:00 PM Protocol: EPA/821/R-02-013 (2002) Species:  Selenastrum capricornutum
Ending Date: 05 Feb-05 02:00 PM Dil Water: Nutrient Enriched Water Source: In-House Culture
Setup Date: 01 Feb-05 04:00 PM Brine:
Sample No:  18-2531-6202 Material:  Estuarine Monitoring Sample Client: City of Buenaventura
Sample Date: 31 Jan-05 08:45 AM Code: 0502-042 Project:
Receive Date: 31 Jan-05 10:10 PM Source: City of Buenaventura
Sample Age: 31h Station: C-1
Comparison Summary
Analysis Endpoint NOEL LOEL Chv MSDp Method
03-9845-2945 Cell Density 101 > 101 N/A 37.67% Equal Variance t
11-0764-3373 100 > 100 N/A 8.59% Equal Variance t
Test Acceptability
Analysis Endpoint Attribute Statistic Acceptable Range Decision
03-9845-2945 Cell Density Control CV 0.07221 N/A-0.2 Passes acceptability criteria
11-0764-3373 Cell Density Control CV 0.07221 N/A-0.2 Passes acceptability criteria
03-9845-2945 Cell Density Control Response 1309750 1000000 - N/A Passes acceptability criteria
11-0764-3373 Celi Density Control Response 1309750 1000000 - N/A Passes acceptability criteria
03-9845-2945 Cell Density MSDp 0.3767 0.091-0.29 Fails acceptability criteria
11-0764-3373 Cell Density MSDp 0.08587 0.091-0.29 Fails acceptability criteria
Cell Density Summary
Conc-% Control Type Reps Mean Minimum Maximum SE SD cv
0 Lab Control 4 1.14E+6 9.67E+5 1.32E+6 8.19E+4 1.64E+5 14.33%
0 Salt Control 4 1.31E+6 1.21E+6 1.43E+6 4.73E+4 9.46E+4 7.22%
100 4 2.62E+6 2.59E+6 2.72E+6 3.34E+4 6.68E+4 2.54%
Ao (O/ unli teed 4 119E+6  8.36E+5  1.92E+6  249E+5  4.99E+5  42.02%
Cell Density Detail
Conc-% Control Type Rep1 Rep 2 Rep 3 Rep 4
0 Lab Control 1.32E+6 1.24E+6 9.67E+5 1.05E+6
0 Salt Control 1.28E+6 1.32E+6 1.43E+6 1.21E+6
100 2.72E+6 2.59E+6 2.60E+6 2.59E+6
L1010/ onfltene A 9.19E+5 1.07E+6 1.92E+6 8.36E+5

000-088-125-2

CETIS™ v1.025B
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Comparisons: Page 2 of 2

. . Report Date: 10 Feb-05 11:22 AM
CETIS Analysis Detail Analysis: 11-0764-3373/0502-042
Selenastrum Growth Test Nautilus Environmental (CA)
Endpoint Analysis Type Sample Link Control Link  Date Analyzed Version
Cell Density Comparison 09-2007-3234 09-2007-3234 10 Feb-05 11:22 AM CETISv1.025
Method At H Data Transform V4 NOEL LOEL Toxic Units ChVv MSDp
Equal Variance t C>T Untransformed 100 >100 1.00 N/A 8.59%
Test Acceptability
Attribute Statistic Acceptable Range Decision
Control CV 0.07221 N/A -0.2 Passes acceptability criteria
Control Response 1309750 1000000 - N/A Passes acceptability criteria
MSDp 0.08587 0.091-0.29 Fails acceptability criteria
ANOVA Assumptions
Attribute Test Statistic Critical P Level Decision(0.01)
Variances Variance Ratio 2.00682 47.46723 0.58177 Equal Variances
Distribution Shapiro-Wilk W 0.88435 0.74935 0.20071 Normal Distribution
ANOVA Table
Source Sum of Squares Mean Square DF F Statistic P Level Decision(0.05)
Between 3.456E+12 3.46E+12 1 515.75 0.00000 Significant Effect
Error 4.020E+10 6.70E+09 6
Total 3.4960E+12 3.463E+12 7
Group Comparisons
Control vs Conc-% Statistic Critical P Level MSD Decision(0.05)
Salt Control 100 -22.710 1.94318 1.0000 112475 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 1.31E+6 1.21E+6 1.43E+6 9.46E+4
100 4 2.62E+6 2.59E+6 2.72E+6 6.68E+4
Data Detail
Conc-% Control Type Rep1 Rep 2 Rep 3 Rep 4 Rep 5 Rep 6 Rep 7 Rep 8 Rep 9 Rep 10
0 Sait Control 1.28E+6 1.32E+6 143E+6 1.21E+6
100 2.72E+6 2.59E+6 2.60E+6 2.59E+6
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Comparisons: Page 1 of 2

. . Report Date: 10 Feb-05 11:22 AM
CETIS Analysis Detail Analysis: 03-9845-2945/0502-042
Selenastrum Growth Test Nautilus Environmental (CA)
Endpoint Analysis Type Sample Link Control Link  Date Analyzed Version
Cell Density Comparison 09-2007-3234 09-2007-3234 10 Feb-05 11:22 AM CETISv1.025
Method Alt H  Data Transform z |INOEL  LOEL  Toxic Units _ ChV MSDp
Equal Variance t C>T  Untransformed || 101 >101 0.99 N/A 37.67%
Test Acceptability
Attribute Statistic Acceptable Range Decision
Control CV 0.07221 N/A - 0.2 Passes acceptability criteria
Control Response 1309750 1000000 - N/A Passes acceptability criteria
MSDp 0.3767 0.091-0.29 Fails acceptability criteria
ANOVA Assumptions
Attribute Test Statistic Critical P Level Decision(0.01)
Variances Variance Ratio 27.83080 47.46723 0.02170 Equal Variances
Distribution Shapiro-Wilk W 0.84035 0.74935 0.08059 Normal Distribution
ANOVA Table
Source Sum of Squares Mean Square DF F Statistic P Level Decision(0.05)
Between 3.001E+10 3.00E+10 1 0.23 0.64657 Non-Significant Effect
Error 7.736E+11 1.29E+11 6
Total 8.0362E+11 1.5689E+11 <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>