FINAL REPORT FOR
CANAVERAL HARBOR, FLORIDA
MAINTENANCE DREDGING 103 EVALUATION-2000
TRIDENT ACCESS CHANNEL (TAC) SHOAL AREA
SAMPLING AND TESTING FOR
EXTENSION OF EPA CONCURRENCE

DELIVERY ORDER 0056
CONTRACT DACW17-97-D-0001

OCTOBER 2000

SUBMITTED TO:

U.S. Department of the Army
Corps of Engineers, Jacksonville District
P.O. Box 4970
Jacksonville, Florida 32232-0019

SUBMITTED BY:

PPB Environmental Laboratories, Inc.
6821 S.W. Archer Road
Gainesville, Florida 32608




FINAL REPORT FOR
CANAVERAL HARBOR, FLORIDA
MAINTENANCE DREDGING 103 EVALUATION-2000
TRIDENT ACCESS CHANNEL (TAC) SHOAL AREA
SAMPLING AND TESTING FOR
EXTENSION OF EPA CONCURRENCE

DELIVERY ORDER 0056
CONTRACT DACW17-97-D-0001

OCTOBER 2000

Submitted to:

U.S. Department of the Army
Corps of Engineers, Jacksonville District
P.O. Box 4970
Jacksonville, Florida 32232-0019

Submitted by:

PPB Environmental Laboratories, Inc.
6821 S.W. Archer Road
Gainesville, Florida 32608



Table of Contents

Section
EXECUTIVE SUMMARY ...ttt
1.0 INTRODUCTION . ..ottt i it i ie e aas
2.0 METHODS ANDMATERIALS .........0i i
2.1  Sample Collection Techniques ............. ... ...t
2.2 In SituField Measurements ...............oiiuiiiiananan.
2.3 Sediment Analyses ..............iiiiiiiiii e
2.4 BiD@SSAYS it it i e
2.5 Bioaccumulation Procedures ............. ... . i
3.0 RESULTS AND DISCUSSION . ...t
3.1 FeldData .. ..o e e
32 Bioassay Data .. ..ottt e
3.3 BioaccumulationData ........... ... ... .. il
34 Physical TestingData ........... ...,
4.0 REFERENCES ... . . i i

PPB Environmental Laboratorics, Inc. » 6821 S.W. Archer Road, Gainesville, EL 32608 » (352) 377-2349

COE\Canaveral-0056_Final 100800

i



Appendices

Appendix A —  Bioassay Supporting Data Tables for Canaveral Harbor Sediments, July 2000
Appendix A-1 —  Sample Handling Logs for Canaveral Harbor Sediments, July 2000
Appendix A-2 —  Survivorship and Water Quality Monitoring Results for Mysidopsis bahia

Elutriate Bioassays for Canaveral Harbor, July 2000

Appendix A-3 —  Survivorship and Water Quality Monitoring Results for Menidia beryllina
Elutriate Bioassays for Canaveral Harbor, July 2000

Appendix A-4 —  Survivorship and Water Quality Monitoring Results for Lytechinus variegatus
Elutriate Bioassays for Canaveral Harbor, July 2000

Appendix A-5 -—  Elutriate Reference Toxicant Raw Data for Canaveral Harbor, July 2000

Appendix A-6  —  Survivorship and Water Quality Monitoring Results for Mysidopsis bahia
Sediment Bioassays for Canaveral Harbor, July 2000

Appendix A-7 —  Survivorship and Water Quality Monitoring Results for Leprocheirus plumulosus
Sediment Bioassays for Canaveral Harbor, July 2000

Appendix A-8 —  Sediment Reference Toxicant Data Sheets for Canaveral Harbor Sediments, July
2000
Appendix A9 —  Survivorship and Water Quality Monitoring Results for Macoma nasuta

Bioaccumulation Tests for Canaveral Harbor, July 2000

Appendix A-10 —  Survivorship and Water Quality Monitoring Results for Nereis virens
Biocaccumulation Tests for Canaveral Harbor, July 2000

Appendix B —  Physical Testing Data for Canaveral Harbor Sediments, July 2000

PPB Environmental Laboratories, Inc. » 6821 S.W. Archer Road, Gainesville, FL 32608 » (352) 377-2349 * COECanaveral-0056_Final 100800

ii



Table

10

11

12

13

14

Tables

Page
Results of In Situ Hydrographic Measurements at Canaveral Harbor on
July 25 and 26, 2000 . . ..o e 11
Depth Profile In Siru Data from Canaveral Harbor Collected July 25 and 26, 2000 ... .. .. 12
96-Hour Mysidopsis bahia Survival in Three Elutriate Concentrations Prepared from
Sediments Collected from Canaveral Harbor, August 2000 ............ .. .. ... ... ... 13
Summary of ANOVA and Dunnett's Tests of Control Water (0% Elutriate) or Control
Sediment (100% Elutriate) and Test Sediment (100% Elutriate) on Mysidopsis bahia
Survival for Canaveral Harbor, August 2000 .. . ... ... . it 15
96-Hour Menidia beryllina Survival in Three Elutriate Concentrations Prepared from
Sediments Collected from Canaveral Harbor, August 2000 ............. ... .. ... ... 18
Summary of ANOVA and Dunnett's Tests of Control Water (0% Elutriate) or Control
Sediment (100% Elutriate) and Test Sediment (100% Elutriate) on Menidia beryllina
Survival for Canaveral Harbor, August 2000 ... ... ... . i i 20
Sea Urchin, Lytechinus variegatus Fertilization Test Counts and Percentages in
Three Elutriate Concentrations Prepared from Sediments Collected from Canaveral
Harbor, August 2000 . ... .. 22
Summary of ANOVA and Dunnett's Test of Seawater Control (0% Elutriate) or
Control Sediment (100% Elutriate) and Test Sediment (100% Elutriate) on
Lytechinus variegatus Survival for Canaveral Harbor, August 2000 .................. 24
LC,, (Mysidopsis bahia, Menidia beryllina, and Lytechinus variegatus) Values for
Elutriate Bioassays Conducted on Canaveral Harbor Sediments, August 2000 .......... 27
10-Day Sediment Mysidopsis bahia Survival, Canaveral Harbor Sediments,
August 2000 . ... 29
Summary of ANOVA and Dunnett's Test of Control Sediment or Reference
Sediment and Test Sediment Survival for Canaveral Harbor Sediment Bioassays of
Mysidopsis bahia, August 2000 . ... ... L 31
10-Day Sediment Leptocheirus plumulosus Survival, Canaveral Harbor Sediments,
August 2000 ... e e e e e 33
Summary of ANOVA and Dunnett's Tests of Control Sediment or Reference
Sediment and Test Sediment Survival for Canaveral Harbor Sediment Bioassays of
Leptocheirus plumulosus, August 2000 ... ... .. .. i i 35
Survivorship of Macoma nasuta and Nereis virens during 10-Day Bioaccumulation
Bioassays with Sediments from Canaveral Harbor, August 2000 ..................... 38

PPB Eenvironmental Laboratories, Inc. » 6821 S.W, Archer Road, Gainesville, FL. 32608 » (352) 377-2349

1ii

COE\Canaveral-0056_Final 101000



Figures

Figure Page
1 Canaveral Harbor Stations Sampled July 25 and 26,2000 .......................... 3
2 Canaveral Harbor Reference Stations Sampled July 26,2000 ................ ... . ... 4
PPB Environmental Laboratories, Inc. ¢ 6821 S.W. Archer Road, Gainesville, FL 32608 » (352) 377-2349 * COE\Canaveral-0056_Final 100800

iv



Executive Summam



EXECUTIVE SUMMARY

During the period July 25 and 26, 2000, five sample stations in Canaveral Harbor, Florida, were sampled
as part of the Canaveral Harbor 2000 Maintenance Dredging 103 Evaluation. This evaluation is a
follow-up to an evaluation for ocean disposal of dredged material done for Canaveral Harbor in March
and May 2000. This additional testing was requested by the U.S. Naval Ordnance Testing Unit at
Canaveral, Florida.

The elutriate test results indicated that after 96 hours of exposure to elutriates from the Canaveral
Harbor area, there were no significant differences in the survivorship of Mysidopsis bahia between the
control water (0% elutriate) or the control sediment (100% elutriate) and survival in samples from
stations E-CHO00-1/2, E-CH00-3/4, and E-CHOO-5-Duplicate. However, survival of M. bahia was
significantly different for station E-CHOO-5. Survival of Menidia beryllina in the control water

(0% elutriate) was significantly different (P=0.05) from survival for stations E-CH00-1/2, E-CHO0O-5,
and E-CHOO-5-Duplicate. These samples were also significantly different from the control sediment
(100% elutriate). There were no significant differences (P=0.05) in the fertilization of the sea urchin,
Lytechinus variegatus, gametes between the control water (0% elutriate) or control sediment (100%
elutriate) and all the different elutriate concentrations from all the sample stations tested.

The sediment test results indicated that after 10 days of exposure to sediments from the Canaveral Harbor
area, there was a significant difference (P=0.05) in the survival of Mysidopsis bahia between the control
sediment and sediment from station E-CHO0-5. Survival of Mysidopsis bahia in the field reference
sediment was not significantly different (P=0.05) from survivorship for any of the sample stations.

After 10 days of exposure to sediments from the Canaveral Harbor area, there were significant
differences (P=0.05) in the survival of L. plumulosus between the laboratory control sediment and sample
stations E-CHO00-1/2, E-CHOO0-5, and E-CHO00-5-Duplicate. There were no significant differences
(P=0.05) in the survivorship of L. plumulosus between the field reference sediment and any of the site
sediments.

Finally, at the termination of the 10-day bioaccumulation tests, adequate mass of Macoma nasuta and
Nereis virens tissues were available for use in chemical analyses.

Overall, although some site samples were different from laboratory controls, very few differences were
observed between reference and site sediments, indicating little toxicity compared to prevailing site
conditions.
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1.0 INTRODUCTION

This report presents the results of our physical, chemical, and biological analysis of sediment and water
samples from Canaveral Harbor as part of the 2000 Maintenance Dredging 103 Evaluation. Elutriate
bioassay data and sediment bioassay data are included. Sediment samples were collected during the
period July 25 and 26, 2000 at five sample stations. These samples were composited such that three
samples were prepared for testing. Also presented are data from an area reference station consisting of
two substations located near the Canaveral ODMDS.
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2.0 METHODS AND MATERIALS

2.1 Sample Collection Techniques
All sediment samples were collected either as grab samples or as cores using a vibracoring device.
Details are as follows:

Station Sediment Collection Technique
E-CHO00-1 Van Veen Grabs
E-CHO00-2 Van Veen Grabs
E-CHO00-3 Van Veen Grabs
E-CHO0-4 Van Veen Grabs
E-CHO0-5 Van Veen Grabs
RS-CHOO-1 Van Veen Grabs
RS-CHO0-2 Van Veen Grabs

Sediment samples were properly labeled, iced, and then transported to the laboratory via surface
transportation.

Station locations are shown in the enclosed site maps (see Figures 1 and 2).

2.2 In Situ Field Measurements

Hydrographic measurements for water temperature, pH, water depth, turbidity, dissolved oxygen,
turbidity, salinity, and conductivity were made using a Hydrolab Scout 2 and a Hach Model 2100P
turbidimeter. Field observations were made concerning sea state, tidal cycle, and weather.

2.3 Sediment Analyses

After thorough mixing of each entire sediment sample (to maximize homogeneity), portions of the
sample were prepared and shipped to Environmental Science and Engineering, Inc. for bioassay testing
and to LAW Engineering, Inc. for physical testing. All testing was performed in accordance with
published procedures.
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2.4 Bioassays

2.4.1 GENERAL PROCEDURES

Elutriate bioassays were conducted on sediments collected from the Canaveral Harbor area to determine
the potential impact of dissolved and suspended contaminants on organisms exposed to the elutriate after
conducting an initial mixing period. The test organisms used for the elutriate tests included the inland
silverside, Menidia beryllina, the mysid shrimp, Mysidopsis bahia (a crustacean), and gametes of the sea
urchin, Lytechinus variegatus.

Sediment bioassays were conducted to determine the effects of the site contaminants on the infaunal
amphipod, Leptocheirus plumulosus and the mysid shrimp, Mysidopsis bahia. Sediment
bioaccumulation tests were also conducted with the polychaete, Nereis virens and the bivalve, Macoma

nasuta.

All bioassays were conducted in accordance with the U.S. Environmental Protection Agency and the
U.S. Army Corps of Engineers Standard Testing Manual entitled: Evaluation of Dredged Material for
Proposed Ocean Disposal - Testing Manual (USEPA-503/8-91/001, February, 1991).

The test samples (three site sediments, one duplicate sediment, and one reference sediment) were
collected July 24 and 25, 2000 and were received at the ESE Toxicology Laboratory on July 27, 2000.
Samples received at the ESE Toxicology Laboratory were identified as E-CH00-1/2, E-CH00-3/4,
E-CHO00-5, E-CHO0-5-Duplicate, and E-CHOO-Reference. Control sediment (approximately 10 gallons)
was collected by ESE personnel from the Atlantic Ocean near Marineland, Florida, on July 22, 2000 for
use in the control exposures of the bioassay tests. The same control sediment was used for all the
bioassay tests. All samples were stored in a refrigerator at 4 + 2°C until used, and unused portions of test
samples were stored similarly during the testing period. Sample chain-of-custody and other traffic
information is provided in Appendix A-1.

Test sediments were received in quantities of approximately 5 gallons each. Prior to use in testing,
sediments were thoroughly homogenized in their original containers and sifted or hand-sorted to remove
any organic debris, small rocks, and indigenous organisms.
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2.4.2 ELUTRIATE BIOASSAY PROCEDURES

Two of the test species used for the elutriate bioassays, M. beryllina and M. bahia, were received from
Aquatic Indicators, St. Augustine, Florida. M. beryllina were 10 days and M. bahia were 2 days old at
test initiation. Gravid adult sea urchins, L. variegatus, were received from Gulf Specimen Company,
Panacea, Florida.

The elutriate bioassays were conducted at the ESE Toxicology Laboratory from August 1 through 5,
2000 for M. bahia and M. beryllina, and on August 4, 2000 for L. variegatus with laboratory control
sediment and sediments from the three sample stations plus the duplicate site sample.

Natural filtered seawater collected from the Atlantic Ocean, near Marineland, Florida, was used as
dilution and laboratory control water. The seawater was adjusted to a salinity of 25 parts per thousand
(ppt) prior to use in preparing the three different elutriate concentrations for the M. beryllina and

M. bahia tests. The salinity for the sea urchin test was maintained at 28 + 1 ppt. Five replicates each of
the three elutriate concentrations (10%, 50%, and 100%) of the three site sediments, the duplicate site
sediment, and laboratory control sediment were tested. The laboratory control water was also tested as
0% elutriate. Elutriates were not prepared from the field reference sample. The M. beryllina tests were
conducted in 600-mL beakers containing 300 mL. of elutriate or control solution and the M. bahia tests
were conducted in 340-mL crystallizing dishes containing 200 mL of elutriate or control solution. Ten
organisms were placed in each of the five replicate test chambers. M. bahia were fed three drops per
replicate of brine shrimp nauplii (Artemia sp.) twice daily to prevent cannibalism. Twenty-milliliter
(20-mL) glass scintillation vials were used as test vessels for the sea urchin tests. All tests were
performed at a temperature of 20 + 1°C and under ambient laboratory illumination (~740 lux).

Elutriates were prepared by mixing 1 part of sediment to 4 parts of water to achieve a sediment-to-water
ratio of 1:4 by volume. The mixtures were mechanically stirred for 30 minutes at room temperature on a
magnetic stirrer, with additional mixing by hand every 10 minutes. The mixtures were allowed to settle
for at least 1 hour and then the supernatant was siphoned off as the 100% elutriate. Dilutions of the
100% elutriate were made to obtain the 50% and 10% elutriates on a volume-to-volume basis.

Water quality parameters measured daily during the 96-hour M. bahia and M. beryllina tests and at test
initiation of the sea urchin tests, were D.O., pH, temperature, and salinity. Dissolved oxygen was
measured with a YSI Model 55 DO meter, temperature was measured with a VWR thermocouple, pH
was measured with an Orion Model SA 290A pH meter, and salinity was measured with an Aquatic Eco-
systems CL893 refractometer. All instruments were calibrated daily before use. Survival counts were
performed daily and at test conclusion for the M. beryllina and M. bahia elutriate tests.

PPB Environmental Laboratories, Inc. « 6821 §.W. Archer Road, Gainesville, FL 32608 « (352) 377-2349 COE\Canaveral-0036_Final 100800
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L. variegatus eggs and sperm were obtained from adults by injecting approximately 1.0 mL of 0.5-M
KClI solution into the mouth region. Sperm were collected neat and the eggs were collected in dilution
water. The eggs were washed three times with seawater, allowing eggs to settle for 30 minutes between
rinses. Approximately 5 million sperm cells were added to 5 mL of elutriate and incubated for 60
minutes at 20°C. Approximately 2,000 eggs were then added to each vial, allowing fertilization to take
place. Development was halted after 20 minutes by the addition of 2 mL 10% buffered formalin.
Fertilization was then quantified by the presence or absence of a fertilization membrane using a
Sedgwick-Rafter counting chamber and a compound microscope. The fertilization membrane appeared
as a "halo" around the sea urchin egg. For each test replicate, a total of 100 eggs were counted and any
damaged eggs were not included in the counts.

ANOV As were used to compare mean survivorship or fertilization in the control sediment (100%
elutriate) or the control elutriate (0% elutriate) versus the 100% elutriate from each of the Canaveral
Harbor site sediments. Median lethal concentration (LCs,) values for survival of M. bahia and

M. beryllina and egg fertilization for L. variegatus were calculated, if necessary. The LC,, is defined as
the concentration of elutriate or reference toxicant that kills or inhibits 50% of the exposed test
organisms under the specified conditions of exposure. The LCy, values for all of the sediment elutriates
with less than 50% mortality (or fertilization) were estimated as greater than 100% in accordance with
EPA guidelines (EPA/503/8-91/001).

2.4.3 SEDIMENT BIOASSAY PROCEDURES

Two test species were used for the sediment bioassays, Leptocheirus plumulosus and M. bahia. Juvenile
L. plumulosus (2-4 mm in length, with no mature males) were obtained from Aquatic Research
Organisms, Hampton, Hew Hampshire, and M. bahia (4 days old at test initiation) were obtained from
Aquatic Indicators, Inc. (St. Augustine, FL).

The 10-day sediment tests with L. plumulosus and M. bahia were conducted from July 28 through
August 7, 2000, with a daily photoperiod of 16-hour light and 8-hour dark cycle under fluorescent
lighting conditions (~840 lux) for the duration of the tests.

The sediment tests were conducted at the ESE Toxicology Laboratory using five replicates each for the:
(1) laboratory control sediment, (2) one duplicate site sediment, (3) one reference sediment, and (4) three
site sediments from Canaveral Harbor. Test chambers were 1.5-liter glass jars for the L. plumulosus test
and 1.6-liter glass Carolina bowls for the M. bahia test. Twenty M. bahia or L. plumulosus were loaded
in each of the five replicate test chambers at test initiation. All test chambers were aerated at
approximately 60-80 bubbles per minute. Aeration was supplied to the test chambers using an oil-free
laboratory air compressor (Aquatic Eco Systems, Inc., Clearwater, Florida) through flexible Tygon®
tubing fitted with glass pipette tips. During testing, M. bahia were fed three drops per replicate of brine
shrimp nauplii (Artemia sp.) twice daily to prevent cannibalism, and L. plumulosus were not fed for the
duration of the 10-day exposure period.

PPB Environmental Laborateries, Inc. * 6821 S.W. Archer Road, Gainesville, FL 32608 « (352) 377-2349 ¢ COE\Camaveral-0056_Final 100800
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Water quality parameters measured daily during the 10-day M. bahia and L. plumulosus sediment tests
were D.O., pH, temperature, ammonia, and salinity. Dissolved oxygen was measured with a YSI Model
55 DO meter, temperature was measured with a VWR thermocouple, pH was measured with an Orion
Model SA 290A pH meter, and salinity was measured with an Aquatic Eco Systems CLE93
refractometer. Total ammonia was measured with a SA 290A meter equipped with an Orion 95-12
ammonia probe and light intensity was measured with a lux meter. All instruments were calibrated daily
before use. Survival counts were performed at test termination for all L. plumulosus and M. bahia
sediment tests.

Prior to test initiation (Day-1), natural seawater (salinity of 25 ppt for M. bahia and 28 ppt for

L. plumulosus) and sediments were introduced to each test chamber at a ratio of 1 part sediment to 4 parts
seawater and allowed to settle overnight. The overlying water was siphoned from each of the replicate
test chambers after 24 hours and new overlying water was added. Water quality parameters were
measured immediately prior to adding the test organisms. Water renewals were performed at 48-hour
intervals immediately after taking water quality measurements. Water was siphoned from the test
chambers and placed in a glass beaker to determine that inadvertent removal of test organisms had not
occurred. Any test organisms siphoned out were immediately returned to their test chambers. Clean
seawater was added back into the test chambers, taking care not to resuspend the sediment. Dead brine
shrimp were removed from the M. bahia test chambers on a daily basis.

Sediment bioassay data was evaluated by a statistical comparison of mean survivorship in the sample
station sediment relative to the field reference or laboratory control average survivorship using Dunnett's
t-Test procedure (EPA/600/4-89/001). Data was first checked for normality and homogeneity of
variance. If either of these assumptions was not met, the data was transformed using a square-root
arcsine transformation or another transformation resulting in normalization prior to analysis by Dunnett's
procedure.
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2.5 Bioaccumulation Procedures
The polychacte, N. virens, and the bivalve, M. nasuta used in the bioaccumulation study were obtained
from Aquatic Research Organisms, Hampton, New Hampshire.

The bioaccumulation tests were performed for 10 days (from July 28 through August 7, 2000) using five
replicates of each site sediment including the reference and duplicate sediments, and the laboratory
control without dilution. Each replicate test chamber was a 10-gallon aquarium to which 2 centimeters of
sediment were added. Each of the exposure aquaria was filled with approximately 8 gallons natural
seawater with a salinity of 25 + 2 ppt. Twenty N. virens and 20 M. nasuta were then added to each test
chamber (the two species were tested in separate tanks). Test organisms were not fed at any time during
the testing period.

The tests were performed in a temperature-controlled roormn adjusted to maintain a constant test
temperature of 18 + 2°C, and under laboratory illumination (~1050 Lux). Aeration was provided to all
the test chambers at approximately 100-120 bubbles per minute with the aid of an oil-free laboratory air
compressor (Aquatic Eco Systems, Inc., Clearwater, Florida).

Water quality parameters measured daily during the 10-day sediment bioaccumulation tests were D.O.,
pH, temperature, and salinity. Dissolved oxygen was measured with a YSI Model 55 DO meter,
temperature was measured with a VWR thermocouple, pH was measured with an Orion Model SA 290A
pH meter, and salinity was measured with an Aquatic Eco Systems CL893 refractometer. All
instruments were calibrated daily before use. Observations were made daily for organism behavior and
mortality. Survival counts were performed at test termination for all of the bicaccumulation tests.

Renewals of the overlying water in the aquaria were performed three times per week. Water was
siphoned from the aquaria through 11/16-inch (outside diameter) Tygon® tubing and the aquaria were
refilled with seawater pumped from a holding tank through similar tubing. The Tygon® tubing,
equipped with plastic pinch clamps and tipped with plastic T-joints, was connected to PVC pipes fitted
with control valves to adjust the flow of water. Care was taken to ensure that the sediment in each tank
was not disturbed during renewals.

After 10 days of exposure, test organisms from each replicate were removed from the aquaria and
allowed to depurate in clean seawater for 24 hours. After depuration, organisms from each replicate
were rinsed in deionized water, placed into Ziploc® bags, and stored in a freezer at -10 + 2°C. Frozen
N. virens and M. nasuta tissues were archived for shipment to PPB Environmental Laboratories, Inc.,
Gainesville, Florida, for chemical analyses (if required).
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3.0 RESULTS AND DISCUSSION
3.1 Field Data

Results of water column measurements and field observations are presented in Tables 1 and 2.

Sampling occurred on July 25 and 26, 2000 when water temperatures ranged from 21.5 to 27.4°C.
Dissolved oxygen ranged from 5.22 to 6.57 mg/L, while the range for pH was 7.92 to 8.16. Turbidity
ranged from 0.41 to 8.90 NTUs. Salinity and conductivity ranged from 35.9 to 37.0 ppt and from 54.1 to
55.7 mmhos/cm, respectively. Weather conditions were sunny, with calm to moderate winds. Sea state
varied from calm to a light chop.

3.2 Bioassay Data

Test conditions for the elutriate bioassay tests, including temperature, DO and pH levels, were
maintained at acceptable levels throughout the testing period. Salinities for the tests slightly exceeded
the recommended test range; however, the test organisms did not appear to be affected by the salinity
variation. Complete copies of the laboratory raw data are provided in Appendices A-2, A-3, and A-4 for
M. bahia, M. beryllina and L. variegatus, respectively.

Mysidopsis bahia

Survivorship data from elutriate bioassays of control water (0% elutriate), control elutriate, and the three
sample stations with duplicate are presented in Table 3. Survival of M. bahia was 90% in the control
water (0% elutriate) and 94% in the elutriate control sediment (100% control elutriate). Test station
sample survivorship ranged from 68% (sample station E-CHO0-5, 100% elutriate) to 100% (10% elutriate
from sample stations E-CH0O0-1/2 and E-CHO00-5 10% elutriate) (Table 3).

Based on the results of the survival counts, there were no significant differences (P=0.05) in the
survivorship of M. bahia between the control water (0% elutriate) or control sediment and sample
stations E-CH00-1/2, E-CHO00-3/4, and E-CH00-5-Duplicate for the different elutriate concentrations
prepared from the site sediments (Table 4). However, there was a significant difference (P=0.05) in the
survivorship of M. bahia between the control water (0% elutriate) or control sediment (100% elutriate)
and survivorship in the different elutriate concentrations for sample station E-CH0O-5 (Table 4).
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Table 1. Results of In Sire Hydrographic Measurements at Canaveral Harbor on
July 25 and 26, 2000

Date and | Depth

StationID | Coordinates Time | (feet) | Tidal Cycle Sea State Weather
RS-CHOO-1 | 28°20'07.08"N | 07/26/00 | 48 |Low 1-3 ft. swells Sunny, wind from the east at
80°29'49.74"W | (0945 10 kts
RS-CHOO0-2 | 28°17'29.30"N | 07/26/00 | 53 |Outgoing 1-3 ft. swells Partly cloudy, light breeze
80°29'34.37"W | 0845
E-CHOO-1 | 28°24'43.01"N | 07/25/00 | 43 |Outgoing Light chop Overcast, wind from the south-
80°3531.43"W| 1610 southeast at 10 kts
E-CHO00-2 | 28°24'40.89"N | 07/25/00 | 42 |Qutgoing Calm Heavy overcast, squall line to
80°3529.73'W | 1700 the west, wind south-southeast
at 10 kts
E-CHO00-3 | 28°24'36.99"N | 07/26/00 | 40 |Incoming Calm Sunny, light breeze

80°3526.08"W | 1055

E-CHO00-4 | 28°24'35.83"N [ 07/26/00 | 44 |Incoming Calm Sunny, light breeze
80°3521.57"W| 1125

E-CHO00-5 | 28°24'36.52"N| 07/26/00 | 40 |Incoming Calm Sunny, light breeze
80°3526.95"W | 1235
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Table 2. Depth Profile In Situ Data from Canaveral Harbor Collected July 25 and 26, 2000

Sampling pH Dissolved | Salinity |Conductivity | Turbidity
Station ID | Depth (feet) | Temp (°C) | (Units) | O, (ppm) (ppt) (mmbhos/cm) | (NTU)
RS-CH00-1 2 26.7 7.95 5.92 36.0 543 0.88
24 24.1 7.94 5.73 36.6 552 1.42
45 22.0 7.97 6.17 37.0 55.6 2.36
RS-CHO00-2 2 27.2 7.93 5.84 36.0 54.3 0.41
25 239 7.93 5.89 36.6 55.1 0.70
51 215 7.93 5.63 37.0 55.7 1.58
E-CHO00-1 1 274 7.96 6.48 36.1 54.5 225
22 25.1 7.96 5.50 36.8 55.3 2.32
43 24.5 7.95 543 36.9 555 8.90
E-CHO00-2 1 27.2 7.94 6.57 36.3 54.8 223
21 25.6 7.92 5.53 36.8 55.5 2.67
39 24.8 7.92 5.23 37.0 55.7 2.51
E-CH00-3 2 27.1 8.10 5.88 36.0 54.2 2.55
19 24.3 8.15 5.23 36.6 55.2 2.65
38 239 8.16 5.26 36.7 553 3.97
E-CHO00-4 2 27.4 8.00 5.76 359 54.2 2.78
22 249 8.03 5.24 36.5 55.0 2.74
42 23.8 8.04 5.22 36.7 55.3 5.60
E-CHO00-5 2 27.2 8.09 5.78 36.0 54.1 2.45
19 24.9 8.14 5.27 36.5 55.0 2.74
37 239 8.16 5.38 36.7 553 3.91

PPB Environmental Laboratories, Inc. * 6821 $.W. Archer Road, Gainesville, FL 32608 = (352) 3772349 o
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Table 3.  96-Hour Mysidopsis bahia Survival in Three Elutriate Concentrations Prepared from

Sediments Collected from Canaveral Harbor, August 2000 (Page 1 of 2)

Sample Replicate Number of Survivors?
CONTROL A 9
B 9
C 9
D 10
E 8
Total 45
Percent 90%
Sample Replicate Elutriate Concentration
10% 50% 100%
CONTROL SEDIMENT A 9 10 9
B 9 9 10
C 10 9 9
D 9 8 10
E 10 10 9
Total 47 46 47
Percent 94% 92% 94 %
E-CHO00-1/2 A 10 9 9
B 10 o 10
C 10 10 10
D 10 9 10
E 10 10 9
Total 50 47 48
Percent 100% 94% 96%
E-CHO00-3/4 A 9 9 10
B 10 9 10
C 9 9 9
D 9 10 10
E 10 10 10
Total 47 47 49
Percent 94% 94% 98%

PPB Environmental Laboratories, Inc. * 6821 5.W. Archer Road, Gainesville, FL 32608 » (352) 377-2349

COE\Canaveral-0056_Fmal 100800
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Table 3.  96-Hour Mysidopsis bahia Survival in Three Elutriate Concentrations Prepared from

Sediments Collected from Canaveral Harbor, August 2000 (Page 2 of 2)

Sample Replicate Elutriate Concentration
10% 50% 100%
E-CHO00-5 A 10 9 8
B 10 9 7
C 10 7 6
D 10 10 7
E 10 8 6
Total 50 43 34
Percent 100% 36% 68%
E-CHO00-5-Dup A 9 9 9
B 10 9 10
C 10 10 9
D 8 10 7
E 9 9 9
Total 46 47 44
Percent 92% 94% 38%

a - Based upon 50 organisms exposed.

PPB Environmental Laboratories, Tnc. » 6321 S.W. Archer Road, Gainesville, FI, 32608 « (352) 377-2349 *
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Table 4. Summary of ANOVA and Dunnett's Tests of Control Water (0% Elutriate) or Control
Sediment (100% Elutriate) and Test Sediment (100% Elutriate) Mysidopsis bahia Survival for

Canaveral Harbor, August 2000 (Page 1 of 2)

Mysidopsis bahia Control Water (0% Elutriate) vs. Other Samples

ANOVA for Differences Between Means

Sum of Mean

Source of Variation df Squares Square E_
Between Means 4 28.40 7.10 12.24
Within Means 20 11.60 0.58
Total 24 40.00

Critical ¥ = 2.87 (¢¢ = 0.05, df =4, 20)

Since F is > Critical F reject H : all groups equal;

with & = 0.05, and 4, 20 df.
Dunnett's Test
Critical T =2.65

difference

Sample ID o =0.05 between means T stat
Control Water (0% Elutriate) - - -
E-CHO00-1/2 (100%) = 0.60 1.25
E-CHO00-3/4 (100%) = 0.80 1.66
E-CHO00-5 (100%) ® 2.20 4.57
E-CHO0-5-Dup (100%) = 0.20 0.42

= Indicates no significant difference between the sample station and the control water

* Indicates a significant difference exists between the sample station and the control water

PPB Environmental Laboratories, Inc. * 6821 S.W. Archer Road, Gainesville, FL 32608 » (352) 377-2349

COE\Canaveral-0036_Final 101000

15



Table 4. Summary of ANOVA and Dunnett's Tests of Control Water (0% Elutriate) or Control
Sediment (100% Elutriate) and Test Sediment (100% Elutriate) Mysidopsis bahia Survival for

Canaveral Harbor, August 2000 (Page 2 of 2)

Mpysidopsis bahia Control Sediment (100% Elutriate) vs. Other Samples

ANOVA for Differences Between Means

Sum of Mean
Source of Variation df Squares Square
Between Means 4 29.84 7.46
Within Means 20 10.80 0.54
Total 24 40.64

Critical F = 2.87 (¢ = 0.05, df = 4, 20)
Since F is > Critical F reject H,: all groups equal;
with ¢ = 0.05, and 4, 20 df.

Dunnett's Test
Critical T =2.65

difference
Sample ID o = 0.05 between means

Control Sediment (100% Elutriate) - -
E-CHO0-1/2 (100%) = 0.20

E-CHO00-3/4 (100%) = 0.40
E-CHO0-5 (100%) * 2.60
E-CHOO0-5-Dup (100%) = 0.60

13.81

T stat

0.43
0.86
5.59
1.29

= Indicates no significant difference between the sample station and the control water

* Indicates a significant difference exists between the sample station and the control water

PPB Environmiental Laboratories, Inc. » 6821 S.W. Archer Road, Gainesville, FL. 32608 » (352) 377-2349 ¢

COE\Canaveral-0056_Final 101000

16



Menidia beryllina

Survivorship data from elutriate bioassays of control water (0% elutriate), control elutriate, three sample
stations and one duplicate station are 1s presented in Table 5. Survivorship of M. beryllina was 92% in
the control water (0% elutriate) and 90% in the control sediment (100% control) elutriate. Test station
sample survivorship ranged from 44% (100% elutriate from sample stations E-CHO00-1/2 and E-CH00-5
10% elutriate) to 100% (10% elutriate from sample station E-CH00-1/2 and 50% elutriate from station
E-CHO00-3/4) (Table 5).

Based on the results of the survival counts, there were significant differences (P=0.05) between the
survivorship of M. beryllina in the control water (0% elutriate) or control sediment (100% elutriate) and
survivorship in the 100% elutriate concentration prepared from the site sediments for E-CH00-1/2,
E-CHO00-5, and E-CHOO-5-Duplicate (Table 6).

Lytechinus variegatus

Fertilization data from the elutriate bioassays of control sediment, three sample stations and one
duplicate station are presented in Table 7. Fertilization of L. variegatus gametes was 79% in the control
water (0% elutriate) and 73% in the 100% elutriate control sediment. Fertilization of L. variegatus
gametes in the site samples ranged from 62% (100% elutriate from sample station E-CHO0-5-Duplicate)
to 79% (10% elutriate from sample station E-CH00-3/4) (Table 7).

There were no significant differences (P=0.05) in the fertilization of L. variegatus between either the
control water (0% elutriate) or the 100% elutriate when compared to the sample stations tested (Table 8).
Finally, there were no significant differences (P=0.05) in the fertilization of L. variegatus between the
control sediment (100% elutriate) and the 100% elutriate concentrations from all of the sample stations
tested (Table 8).
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Table 5.  96-Hour Menidia beryllina Survival in Three Elutriate Concentrations Prepared from
Sediments Collected from Canaveral Harbor, August 2000 (Page 1 of 2)

Sample Replicate Number of Survivors®
CONTROL A 8
B 8
C 10
D 10
E 10
Total 46
Percent 92%
Sample Replicate Elutriate Concentration
10% 50% 100%
CONTROL SEDIMENT A 10 9 8
B 10 10 9
C 8 10 8
D 9 10 10
E 10 9 10
Total 47 48 45
Percent 94% 96% 90%
E-CHO00-1/2 A 10 10 3
B 10 9 3
C 10 7 5
D 10 7 6
E 10 9 5
Total 50 42 22
Percent 100% 84% 44%
E-CHO00-3/4 A 10 10 9
B 9 10 10
C 10 10 10
D 10 10 9
E 10 10 9
Total 38 50 47
Percent 76% 100% 94%
PPB Environmental Laboratories, Inc. « 6821 S.W. Archer Road, Gainesville, FL 32608 * (352) 377-2349 » COENCanaveral-0056_Final 100800
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Table 5. 96-Hour Menidia beryllina Survival in Three Elutriate Concentrations Prepared from
Sediments Collected from Canaveral Harbor, August 2000 (Page 2 of 2)

Sample Replicate Elutriate Concentration
10% 50% 100%
E-CHOQO-5 A 4 5 6
B 4 9 8
C 5 4 6
D 4 4 8
E 5 4 6
Total 22 26 34
Percent 44% 52% 68%
E-CHO00-5-Dup A 9 10 4
B 9 7 3
C 10 9 6
D 10 8 4
E 9 9 6
Total 47 43 23
Percent 94% 86% 46%

a - Based upon 50 organisms exposed.
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Table 6. Summary of ANOVA and Dunnett's Tests of Control Water (0% Elutriate) or Control
Sediment (100% Elutriate) and Test Sediment (100% Elutriate) Menidia beryllina Survival
for Canaveral Harbor, August 2000 (Page 1 of 2)

Menidia beryllina Control Water (0% Elutriate) vs. Other Samples

ANOVA for Differences Between Means

Source of Variation df
Between Means 4
Within Means 20
Total 24

Sum of
Squares

115.44
25.20
140.64

Critical F = 2.87 (&t = 0.05, df = 4, 20)
Since F is > Critical F reject H_: all groups equal;

with o = 0.05, and 4, 20 df.

Dunnett's Test

Critical T = 2.65

Sample ID o =0.05

Control Water (0% Elutriate)
E-CHO0-1/2 (100%)
E-CHO00-3/4 (100%)
E-CHO0-5 (100%)
E-CHO00-5-Dup (100%)

X

Mean
Square

28.86
1.26

difference
between means

22.90

T stat

4.80
0.20
2.40
2.40

6.76
0.28
3.38
6.48

= Indicates no significant difference between the sample station and the control water
* Indicates a significant difference exists between the sample station and the control water

PPB Environmental Laboratories, Inc. » 6821 S.W. Archer Road, QGainesville, FI. 32608 » (352) 377-2349 »
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Table 6. Summary of ANOVA and Dunnett's Tests of Control Water (0% Elutriate) or Control
Sediment (100% Elutriate) and Test Sediment (100% Elutriate) Menidia beryllina Survival
for Canaveral Harbor, August 2000 (Page 2 of 2)

Menidia beryllina Control Sediment (100% Elutriate) vs. Other Samples

ANOVA for Differences Between Means

Sum of Mean
Source of Variation df Squares Square F_
Between Means 4 110.96 27.74 22.74
Within Means 20 24.40 1.22
Total 24 135.36

Critical F = 2.87 (¢ = 0.05, df = 4, 20)
Since F is >Critical F reject H,: all groups equal;
with & = 0.05, and 4, 20 df.

Dunnett's Test

Critical T = 2.65

difference
Sample ID o =0.05 between means T stat
Control Sediment (100% Elutriate) - - -
E-CHO00-1/2 (100%) * 4.60 6.58
E-CHO00-3/4 (100%) = 0.40 0.57
E-CHO00-5 (100%) * 2.20 3.15
E-CHO0-5-Dup (100%) * 4.40 6.30

= Indicates no significant difference between the sample station and the control water
* Indicates a significant difference exists between the sample station and the control water

AVIronmen! oratories, Inc. » LWV, Coer Road, Ganesville, . 2349 ¢ COE\Canaveral-0056_Final 101000
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Table 7. Sea Urchin, L. variegatus, Fertilization Test Counts and Percentages in Three Elutriate
Concentrations Prepared from Sediments Collected from Canaveral Harbor, August 2000
{Percent Fertilization in Parenthesis) (Page 1 of 2)

Sample ID Replicate® No. Fertilized
CONTROL? A 80
B 68
C 88
Totals 236
(79%)
Replicate Concentrations®

10% 50% 100%

CONTROL SEDIMENT A 73 70 68

B 34 90 71

C 79 85 81

Totals 236 245 220

(79%) (82%) (73%)

STATION E-CHO0-1/2 A 63 74 60
B 81 69 71

C 76 82 66

Totals 220 225 197

(73%) (75%) (66%)

STATION E-CHO0-3/4 A 82 78 62
B 69 76 80

C 87 70 82

Totals 238 224 224

(79%) (75%) (75%)

PPB Environmental Laboratories, Inc. * 6821 S.W. Archer Road, Gainesville, FL 32608 « (352) 377-2349 ¢ COEXCanaveral-0056_Final 100800
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Table 7. Sea Urchin, L. variegatus, Fertilization Test Counts and Percentages in Three Elutriate
Concentrations Prepared from Sediments Collected from Canaveral Harbor, August 2000

(Percent Fertilization in Parenthesis) (Page 2 of 2)

Replicate Concentrations®
STATION E-CH00-5 A 68 61 52
B 77 72 69
C 65 9 3
Totals 210 192 194
(70%) (64%) (65%)
STATION E-CHOO-5-Dup A 71 59 60
B 65 63 71
C 69 75 6
Totals 205 197 187
(68%) (66%) (62%)
* One hundred eggs counted per replicate
® Control: filtered natural seawater
¢ Percent concentrations of elutriate
PPB Environmental Laboratories, Inc. » 6321 S.W. Archer Road, Gainesville, FL 32608 » (352) 377-2349 * COB\Capaveral- 0056 _Final 100800
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Table 8. Summary of ANOVA and Dunnett's Tests of Seawater Control (0% Elutriate) or Control
Sediment (100% Elutriate) and Test Sediment (100% Elutriate) L. variegatus Survival for
Canaveral Harbor, August 2000 (Page 1 of 2)

Lytechinus variegatus Seawater Control (0% Elutriate) vs. Other Samples

ANOVA for Differences Between Means

Sum of Mean
Source of Variation df Squares Square _EF_
Between Means 4 599.07 149.77 1.71
Within Means 10 875.33 87.53
Total 14 1474.40

Critical F =3.48 (¢ = 0.05, df =4, 10)
Since F is < Critical F fail to reject H,: all groups equal;
with o = 0.03, and 4, 10 df.

Dunnett's Test

Critical T = 2.89

difference
Sample ID o =0.05 between means T Stat
Seawater Control (0% Elutriate) - - —
E-CHO00-1/2 (100%) = 13.00 1.70
E-CHO00-3/4 (100%) = 4.00 0.52
E-CHO0-5 (100%) = 14.00 1.83
E-CHO0-5-Dup (100%) = 16.33 2.14

= Indicates no significant difference between the sample station and the control water
* TIndicates a significant difference exists between the sample station and the control water

PPB Environmental Laboratories, Inc. » 6821 S.W. Archer Road, Gatnesville, FL 32608 » (352) 377-2349 » COBCanaveral-0056_Final 101000
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Table 8. Summary of ANOVA and Dunnett's Tests of Seawater Control (0% Elutriate) or Control
Sediment (100% Elutriate) and Test Sediment (100% Elutriate) L. variegatus Survival for
Canaveral Harbor, August 2000 (Page 2 of 2)

Lytechinus variegatus Control Sediment (100% Elutriate) vs. Other Samples

ANOVA for Differences Between Means

Source of Variation df
Between Means 4
Within Means 10
Total 14

Sum of Mean

Squares Square F
364.40 91.10 1.19
765.33 76.53

1129.73

Critical F =3.48 (¢ = 0.05, df = 4, 10)
Since F is < Critical F fail to reject H,: all groups equal;
with & = 0.05, and 4, 10 df.

Dunnett's Test

Critical T = 2.89

Sample ID

Control Sediment (100% Elutriate)
E-CHO00-1/2 (100%)

E-CHO00-3/4 (100%)

E-CHOO0-5 (100%)

E-CHO0-5-Dup (100%)

difference
o =0.05 between means T Stat
= 7.67 1.07
= 1.33 0.19
= 8.67 1.21
= 11.00 1.54

= Indicates no significant difference between the sample station and the control water
* Indicates a significant difference exists between the sample station and the control water

PPB Environmental Iaboratories, Inc. » 6821 S.W. Archer Road, Gainesville, FL 32608 * (352) 377-2349 » COE\Canaveral-0056_Final 101000
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Median Lethal Concentration

Exposure of M. bahia to elutriates prepared from sediments from the three sample stations and one
duplicate station resulted in less than 50% mortality in all of the elutriate bioassays. Consequently, the
LC,, values for the M. bahia tests were all estimated to be greater than 100%, in accordance with
EPA/503/8-91/001 (Table 9).

Exposure of M. beryllina to elutriates prepared from station E-CH00-3/4 sediment resulted in less than
50% mortality, therefore the LCs, value is greater than 100% (Table 9). Exposure to elutriates prepared
from sample stations E-CH00-1/2 and E-CHOO-5-Duplicate resulted in mortality of M. beryllina greater
than 50% and consequently LC,, values of greater than 92 and 95% were determined (Table 9).
Mortality of M. beryllina exposed to elutriates from station E-CHOO-5 did not follow a dose response
sufficient to enable calculation of an LC,, value in accordance with EPA/503/8-91/001 (Table 9).

Exposure of L. variegatus gametes to elutriates prepared from sediments from the three sample stations
and one duplicate station resulted in greater than 50% fertilization rates in all of the elutriates tested.
Consequently, the 1.Cs, values for the L. variegatus tests were all estimated to be greater than 100%, in
accordance with EPA/503/8-91/001 (Table 9).

Reference Toxicant Tests

Monthly reference toxicant tests were conducted to determine the general health of each test species.

The reference toxicant for the M. bahia and M. beryllina tests was sodium dodecyl sulfate (SDS) with a
test duration of 48 hours. The reference toxicant for the sea urchin tests was copper sulfate (CuSO,) with

a duration of 80 minutes and was performed concurrently with the fertilization tests. The 48-hour LCs,
results for M. bahia was 18.36 mg SDS/L (95% confidence limits of 14.54 to 23.18 mg SDS/L) and that
for M. beryllina was 3.08 mg SDS/L. (95% confidence limits of 2.58 to 3.67 mg SDS/L). Finally, the
reference toxicant LCs, for the sea urchin was 125.34 pg CuSO,/L (95% confidence limits of 118.18 to
132.93 pg CuSO/L). The LC,, values were within historical ESE values and indicate that the test
organisms were within their normal sensitivity ranges. The reference toxicant data sheets and the LCs,
calculations for the elutriate tests are presented in Appendix A-5.

PPB Environmental Laboratories, Inc. » 6821 S.W. Archer Road, Gainesville, FL. 32608 » (352) 377-2349 » COBYCanaveral-0056_Final 100800
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Table 9. LCs, (Mysidopsis bahia, Menidia beryllina and Lytechinus variegatus) Values® for Elutriate

Bioassays Conducted on Canaveral Harbor Sediments, August 2000

Mysidopsis Menidia Lytechinus
Sample ID bahia beryllina variegatus
Control Sediment >100% >100% >100%
Station E-CH00-1/2 >100% > 92% >100%
Station E-CH00-3/4 >100% >100% >100%
Station E-CH00-5 >100% b >100%
Station E-CH00-5-Dup >100% > 95% >100%

*LCs, values recorded as greater than 100% had greater than 50% survivorship.

®Did not exhibit dose response.
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3.2.1 SEDIMENT BIOASSAY DATA

Sediment bioassay test conditions, including temperature, DO, and pH were maintained at acceptable
levels throughout the testing period. Salinity variations for the sediment tests slightly exceeded the
recommended test range, however the test organisms did not appear to be affected by the salinity
variation. A combination of frequent overlying water renewals were used to bring the salinity to
acceptable levels. Ammonia was detected in the various samples in varying concentrations ranging from
non-detect (<0.1 mg/L as nitrogen), to a maximum concentration of 0.8 mg/L. as nitrogen in samples
E-CHO00-1/2, E-CHOO0-5, and E-CHOO-5- Duplicate in the M. bahia exposure. The relevant laboratory
raw data pertaining to the sediment tests are provided in Appendices A-6 and A-7 for M. bahia and

L. plumulosus, respectively.

Mysidopsis bahia

M. bahia survivorship was 96% in the laboratory control sediment and 86% in the field reference
sediment (Table 10). Survivorship of M. bahia in site sediments ranged from 78% (Station E-CHO0-5) to
85% (Station E-CHOO-5-Duplicate). M. bahia survivorship between replicates was relatively uniform
and surviving M. bahia appeared healthy at test termination.

Statistical analysis using Dunnett's test indicated that the survival of M. bahia in the laboratory control
sediment was significantly different (P=0.05) from survival in sample E-CHO0O0-5 (Table 9). Survival of
M. bahia in the remaining site sediments were not significantly different (P=0.05) from the control
sediment. Survival for the site sediments was not significantly different than survival of M. bahia
exposed to the field reference sediment (Table 11).

Leptocheirus plumulosus

L. plumulosus survivorship was 94% and 79%, respectively, in the laboratory control and field reference
sediments (Table 12). Survivorship of L. plumulosus in the site sediments ranged from 53% (Station
E-CHOO-5-Duplicate) to 92% (Station E-CH00-3/4). Surviving L. plumulosus appeared healthy at the

termination of the tests.

Statistical analysis using Dunnett's test indicated that the survival of L. plumulosus in the laboratory
control sediment was significantly different (P=0.05) from survival in samples E-CH00-1/2, E-CHQO0-5,
and E-CHOO-5-Duplicate. There were, however, no significant differences (P=0.05) in the survivorship
of L. plumulosus between the field reference sediment and any of the site sediments (Table 13).
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Table 10. 10-Day Sediment Mysidopsis bahia Survival, Canaveral Harbor Sediments, August 2000
(Page 1 of 2)

Sample Replicate Number of Survivors®

20
19
20
18
19

CONTROL SEDIMENT

monOw»

Total 96
Percent 96%

14
16
17
16
18

E-CHO00-1/2

moOw»

Total 81
Percent 81%

19
15
13
18
19

E-CHO00-3/4

moaw

Total 84
Percent 84%

17
16
19
14
12

E-CHO00-5

mo 0w

Total 78
Percent 78%

PPB Environmental Laboratories, Inc. » 6821 S.W. Archer Road, Gainesville, FL 32608 » (352) 377-2349 » COB\Canaveral 0056_Einal 100800
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Table 10. 10-Day Sediment Mysidopsis bahia Survival, Canaveral Harbor Sediments, August 2000
(Page 2 of 2)

Sample Replicate Number of Survivors®

19
20
14
17
15

E-CHO0-5-Dup

Mo 0w

Total 85
Percent 85%

16
20
17
16
17

RS-CHOO

moowe

Total 86
Percent 86%

a - Based upon 100 organisms exposed
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Table 11. Summary of ANOVA and Dunnett's Tests of Control Sediment or Reference Sediment and
Test Sediment Survival for Canaveral Harbor Sediment Bioassays of Mysidopsis bahia,
August 2000 (Page 1 of 2)

Mysidopsis bahia Control Sediment vs. Other Samples

ANOVA for Differences Between Means

Sum of Mean
Source of Variation df Squares Square _F
Between Means 5 37.60 7.52 1.70
Within Means 24 106.40 4.43
Total 29 144.00

Critical F = 2.62 (&t = 0.05, df = 5, 24)
Since F is < Critical F fail to reject H,: all groups equal;
with o0 = 0.05, and 5, 24 df.

Dunnett's Test

Critical T =2.70

difference

Sample ID o = 0.05° between means T-Stat
Control Sediment - - -
E-CHO00-1/2 (100%) = 3.0 2.25
E-CHO00-3/4 (100%) = 2.4 1.80
E-CHO00-5 (100%) * 3.6 2.70
E-CHO00-5-Dup (100%) = 2.2 1.65
RS-CHO0 = 2.0 1.50

= Indicates no significant difference between the sample station and the control water
* Indicates a significant difference exists between the sample station and the control water
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Table 11. Summary of ANOVA and Dunnett's Tests of Control Sediment or Reference Sediment and
Test Sediment Survival for Canaveral Harbor Sediment Bioassays of Mysidopsis bahia,
August 2000 (Page 2 of 2)

Mysidopsis bahia Reference Sediment vs. Other Samples

ANOVA for Differences Between Means

Sum of Mean

Source of Variation df Squares Square F_
Between Means 4 8.56 2.14 0.41
Within Means 20 103.60 5.18
Total 24 112.16

Critical F = 2.87 (0t = 0.05, df = 4, 20)

Since F is < Critical F fail to reject H,: all groups equal;

with o0 = 0.03, and 4, 20 df.
Dunnett's Test
Critical T = 2.65

difference

Sample 1D o =0.05 between means T-Stat
Reference Sediment - - -
E-CHO00-1/2 (100%) = 1.00 0.69
E-CHO00-3/4 (100%) = 0.40 0.28
E-CHO00-5 (100%) = 1.60 1.11
E-CHOO0-5-Dup (100%) = 0.20 0.14

= Indicates no significant difference between the sample station and the control water
* Indicates a significant difference exists between the sample station and the control water
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Table 12. 10- Day Sediment Leptocheirus plumulosus Survival, Canaveral Harbor Sediments,
August 2000 (Page 1 of 2)

Sample Replicate Number of Survivors?

CONTROL SEDIMENT 17
20
20
19

18

moOw»

Total 94
Percent 94%

20
18
8
5
10

E-CHO00-1/2

moaow»

Total 61
Percent 61%

20
20
13
20
19

E-CH00-3/4

Mmoo w»

Total 92
Percent 92%

10
11
17
10
13

E-CHOO0-5

moaw»

Total 61
Percent 61%
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Table 12. 10- Day Sediment Leptocheirus plumulosus Survival, Canaveral Harbor Sediments,
August 2000 (Page 2 of 2)

Sample Replicate Number of Survivors®

12
13

E-CHOO0-5-Dup

10
10

mo QW
00

Total 53
Percent 53%

19
17
16
19

RS-CHOO

moowe

Total 79
Percent 79%

a - Based upon 100 organisms exposed
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Table 13. Summary of ANOVA and Dunnett's Tests of Control Sediment or Reference Sediment and
Test Sediment Survival for Canaveral Harbor Sediment Bioassays of Leptocheirus

plumulosus, August 2000 (Page 1 of 2)

Leptocheirus plumulosus Control Sediment vs. Other Samples

ANOVA for Differences Between Means

Sum of Mean

Source of Variation df Squares Square E_
Between Means 5 305.07 61.01 4.24
Within Means 24 345.60 14.40
Total 29 650.67

Critical F = 2.62 (&t =0.05,df =5, 24)

Since F is > Critical F reject H,: all groups equal;

with ¢ = 0.05, and 5, 24 df.
Dunnett's Test
Critical T =2.70

difference

Sample ID o =0.05 between means T-Stat
Control Sediment - - -
E-CHO00-1/2 (100%) * 6.6 2.75
E-CHO00-3/4 (100%) = 0.4 0.17
E-CHO00-5 (100%) * 6.6 2.75
E-CHO0-5-Dup (100%) * 8.2 3.42
RS-CHO0 = 3.0 1.25
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0Table 13. Summary of ANOVA and Dunnett's Tests of Control Sediment or Reference
Sediment and Test Sediment Survival for Canaveral Harbor Sediment Bioassays

of Leptocheirus plumulosus, August 2000 (Page 2 of 2)

Leptocheirus plumulosus Reference Sediment vs. Other Samples

ANOVA for Differences Between Means

Source of Variation df
Between Means 4
Within Means 20
Total 24

Sum of
Squares

202.56
338.80
541.36

Critical F = 2.87 (&t = 0.05, df = 4, 20)
Since F is > Critical F reject H: all groups equal;
with & = 0.05, and 4, 20 df.

Dunnett's Test

Critical T = 2.65

Sample ID

Reference Sediment
E-CHO00-1/2 (100%)
E-CHO00-3/4 (100%)
E-CHO0-5 (100%)
E-CHO0-5-Dup (100%)

Mean
Square

50.64
16.94

difference
between means

T-Stat

3.6
2.6
3.6
52

1.38
1.00
1.38
2.00
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Reference Toxicant Tests

Reference toxicant tests were conducted on each species tested in the sediment tests. The reference
toxicant used for M. bahia was SDS and the duration of the test was 48 hours. The reference toxicant
used for L. plumulosus was cadmium chloride (CdCl,), measured as Cd, for a duration of 96 hours. The
48-hour LCy, results for M. bahia was 18.36 mg SDS/L (95% confidence limits of 14.54 to 23.18 mg
SDS/L) and the 96-hour LC,, results for L. plumulosus was 2.09 mg Cd/L. (95% confidence limits of 1.62
to 2.69 mg Cd/L). The LC,, values were within historical ESE values and indicated that the test
organisms were within their normal sensitivity ranges. The reference toxicant data sheets and LCy,
calculations for the sediment tests are presented in Appendix A-8.

3.3 Bioaccumulation Data
The biocaccumulation test conditions, including temperature, DO, pH, and salinity, were maintained at

acceptable levels throughout the 10-day testing period. The laboratory raw data are provided in
Appendices A-9 and A-10.

Macoma nasuta

Data for the survival of M. nasuta in the bioaccumulation tests are presented in Table 14. M. nasuta
survivorship in the laboratory control and field reference sediments was 84% and 64%, respectively.
Survival of M. nasuta in the site sediments ranged from 52% (sample station E-CHO00-1/2) to 76%
(sample station E-CHOQ0-3/4) (Table 14). Adequate mass of M. nasuta tissuc was available for chemical
analyses for all of the samples, if required.

Nereis virens

Data for the survival of N. virens in the bioaccumulation tests are also presented in Table 14. N. virens
survivorship in the laboratory control and field reference sediments was 97% and 98%, respectively.
Survival of N. virens in the site sediments ranged from 95% (sample stations E-CH00-1/2 and
E-CHO003-4) to 99% (sample stations E-CH00-5 and E-CHO00-5-Duplicate) (Table 14). Adequate mass of
N. virens tissue was available for chemical analyses for all samples, if required.

3.4 Physical Testing Data

Results of physical testing for specific gravity, percent solids, grain size analysis, Atterburg limits, and
settling rates are presented in Appendix B.
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Table 14. Survivorship of Macoma nasuta and Nereis virens During 10-Day Bioaccumulation

Bioassays with Sediments from Canaveral Harbor, August 2000 (Page 1 of 2)

Sample ID Replicate® Macoma Nereis
nasuta virens
Control Sediment A 12 20
B 19 20
C 16 20
D 18 19
E 19 18
Total® 84 97
RS-CHOO0 A 14 20
B 14 20
C 13 20
D 13 19
E 10 19
Total® 64 98
Station E-CH00-1/2 A 6 18
B 13 20
C 10 19
D 10 18
E 13 20
Total® 52 95
Station E-CH00-3/4 A 16 17
B 16 20
C 17 19
D 16 20
E 11 19
Total® 76 95
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Table 14. Survivorship of Macoma nasuta and Nereis virens During 10-Day Bioaccumnulation

Bioassays with Sediments from Canaveral Harbor, August 2000 (Page 2 of 2)

Sample ID Replicate* Macoma Nereis
nasuta virens

Station E-CHO00-5 A 12 20

B 11 20

C 17 20

D 18 19

E 10 20

Total 68 99

Station E-CH0O0-5-Dup A 15 20

B 16 19

C 13 20

D 12 20

E 16 20

Total® 72 99

* One hundred organisms exposed per sample
® Totals represent number alive and percent survival
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Appendix A
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Canaveral Harbor Sediments,
July 2000



Aeeendix A-1
Sample Handling Logs for Canaveral
Harbor Sediments,July 2000



- Environmental Science and Engineering Page:_ 9%
Gainesville, FL Toxicology Form No.: 011A
g Effective: May 1996

EFFLUENT/SEDIMENT RECFIPT AND USAGE LOG

Test Material: Sed . meat : Project No.:_3l00 2 6&

Sponsor: oo !Cq novera § Receipt Date: ‘l!’l‘l (oo

Type and Number of Containers: 3 ?[c.‘d-.‘( E)cas (-t\v\ c‘od(((“i& G S [(Ghs each

Mode of Transport: __ Mail X Hand ___ Courier: Tracking number:

Preserved on Ice:  Ala Chain-of-Custody Tape Intact: Ye 5 Composite/Grab:_{owa gos;te
Information: ggplg« sere pectced ~delivered ho OB perepunel . Sample TD's
' J ! i

Sample ID:

Temperature (°C):
Conductivity/Salinity (umhos/cm; ppt):
- pH (standard units):

Dissolved Oxygen (mg/L):

Color:

Total Residual Chlorine (mg/L):
Ammonia (mg/L as N):

Sample Used Upon Receipt (Y/N): _Y

Storage: _Ea\\’n“c\iem*)on Q u°¢c tz

Date/Time Recorded: _ 1] 2'1100 1300 Sample Custodian: _f &,U

TEST MATERIAL USAGE
Date Amount Purpose Storage Initials
Test Material Discarded On: By:
Reviewed By: Date:
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Aeeendix A-2

Survivorship and Water Quality
Monitoring Results for Mysidopsis
bahia Elutriate Bioassays for
Canaveral Harbor, July 2000



Environmental Science & Engineering, Inc. Page:

Aquatic Toxicology Laboratory ESE QA Form Number: 018
Gainesville, Florida Effective: APR 1993
Project:
cJje PPR (anoveval Eludciate
DAILY LOG

cod mont (o L0k fe0_to 2.54 er:/: . £/ N.,./p ?q/éy
o o 3P b a'%n?/ s Sﬁémf{/ d#a— Ces
//{P d{se%// {mp ///u—m‘; arene ﬂmﬂmf‘@o/éf APy ) Zg(/ws’g

—AL@M&WL@//A q/ brere /aqér/ﬂm/s( ﬁ%
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&QJ/M /78/5/// Lefe /// l)@ce)/(/ jx/éfl/ ‘éﬁnp Szfrt%‘é ﬂf‘ﬂ—clmz
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Environmental Science & Engineering, Inc. QST QA Form: 097
Gainesville, FL Effective: Oct 1997

SUBJECT: TOXICITY TEST DATA SHEET

Sponsor:_ PPA 1 Canaveral Havbor Project No.:
TEST MATERIAL TEST CONDITIONS
Test Material: E iate] S g { } Range-finder [}6 Static
Vudviod 1 Sedimen {1 Sercening {1 Flow-Through
4 Definitive ’
See Page €% of Effluent Log for Test Material Information TEST DURATION: AL \ouvs

TEST AREA USED: __)aterbodh

PROTOCOL / GUIDELINES FOLLOWED:

TEST TEMPERATURE (°C): 2031 -
EPA| 503( g-al/ oo} TEST SALINITY (pp0): a5+ 2
TEST CONCENTRATIONS BASED ON: [ ] ACTIVE INGREDIENT REPLICATES PER CONCENTRATION: S
() WHOLE MATERIAL ORGANISMS PER REPLICATE: (o
DILUTION WATER:
TEST ANIMAL HISTORY Ha:mgg\ ) \j;ueA §€g1_x}alr€r
Test Species: M\{ sid opsis ba\nit\ Lighting: [)ﬁ Fluorescent [ ] Incandescent
Lot Number: 26e0 - A1y Photoperiod: ___ i, HoursLight: ¥  Hours Dark
Age / Life Stage: Z ded S 4
TEST VESSELS
Date Acclimation / Maintenance Began: 4[1 ,00
Dimensions (S : 10g Length x _-— Width x _Sp Height
See Page AU of Tnueriebovate \'\D\O\m 3 Log for Data Test Solution Height: 4 cm

Test Vessels: []1 Open  [Y] Covered
Mortality (%) During 48 Hours Prior to Test Initiation:

Test Container Volume: 0. 34 Liters

Test Solution Volume: O, A0 Liters

TEST SOLUTION PREPARATION

TEST CONCENTRATION

mg/L Control {0 52 {o0
Volume of Dilution Water
Added (L) 1000 Q60 500 -
Volume of Effluent / Stock
Added (ml ) Elutriate - 100 500 1000

ADDITIONAL OBSERVATIONS:

DATA BY: A pATE: 73] 00




Page:
ESE QA Form Number: 016
Effective: 5/1/96

:nvironmental Science & Engineering, Inc.
‘oxicology Laboratory
jainesville, Florida

ACUTE TOXICITY DATA SHEET - WATER QUALITY DATA

———

SPONSOR: PPR (' amavecal
TEST SUBSTANCE: Elukciole

PROJECT NUMBER:

TEST SPECIES: 1. bahio

$itfso % slajoo || gajoo 3100 || % Is oo |
i400 {A3D 1246 /45 1330
ADE | ZrA AQE z’m_
T T
SL HE E SL
or M M or
pH cN||p [pH|DO pH { DO P |pH|DO |CN
/7
algs 2 7% 4.9 A A
(pnitrol g e q LI
/ (o]
Conteol aiglfs el U b <l
109,
I i.0[33 n\S1ho3( 24 6.4 4\A°
(sirol
S0,
20.2| 8.2 '}0' 55357 ' q,?) ’\-’b
Cm@ro‘ .
o : //
17 // /07 /
/ / / /
// // / // // |
/ A / ’
Alland ¢3|d 25 1919 166 | 0201 13 68 Ol [0 DN NI RS
ol L 5 A o ks 3 NN o~ '—Iﬂz
mﬂmﬁ'm],\b\ 3?_&3 M S| REE ¢ %@IQ I,ﬁ““@l@e “\__%E IE
\AY
KEY Q} @J"
TEMP - Temperaturc DO - Dissolved oxygen (mg/L) INIT. - Initials
SL - Salinity (ppt) CN - Conductivity (umhos/cm) REP - Replicate
METH - Method

INST - Instrument

KIARLTAT CARICN - K aminal concen tration

pH - standard units



‘nvironmental Science & Engineering, Inc.
‘oxicology Laboratory
rainesville, Florida

Page:

ESE QA Form Number: 016
Effective: 5/1/96

li ACUTE TOXICITY DATA SHEET - WATER QUALITY DATA

—

SPONSOR: 003/ (angueval Harbor

TEST SUBSTANCE: {| 4 /ate

%I;PROJ ECT NUMBER:

TEST SPECIES: 1y iihic

$[3f{0 0

$/9 o

3 (€]leo

1245

J

1195

13220

rm

or
CN

G

e

T -

pH | PO

SL
or
CN

.l

29

Vo

8.4

¥

a1

8.2

&3

a1

474

le de

as

098

o

a1

0413

11

¥

i)

29

Py

NEE

AN

N E

TEMP - Temperature
SL - Salinity (ppt) CN - Conductivity (umhos/cm)
pH - standard units INST - Instrument

WIARATAT AORICN - Maminal concentration

DO - Dissolved oxygen (mg/L)

INIT. - Initials
REP - Replicate
METH - Method




‘nvironmental Science & Engineering, Inc.

‘oxicology Laboratory
rainesville, Florida

ESE QA Form Number;

Page:
016
Effective: 5/1/96

ACUTE TOXICITY DATA SHEET - WATER QUALITY DATA

e —

SPONSOR: ¢pga| (pmavera) Harboc

" PROJECT NUMBER:

TEST SUBSTANCE: ¢y .\ . ..

" TEST SPECIES: M. bahia

DATE (1 Joo 3.[00 §|3fco gl4joo % (<] 00
|Hoo 1230 1295 1Las 1330
BDE [ Qr—
r T T T
SL E SL JE SL )|E E SL
or §M or M or M M or
pH|DO |CN|flP |pH pH|DO [CN [P |pH |DO [CN {{P |pH P |pH|DO |CN
: \| ~
215173 75 |24 0’;'@09' 04 ¢4 9-6\ ) ‘\?
;1A
2315 |25 P Kl
Z
4lg3]50 |a5 @‘9 i |\ 1% flaed7.
. == — ?O e
“‘“""E"’] 1@ [ elel [ ||L$ e E I

TEMP - Temperature
SL. - Salinity (ppt)
pH - standard units

DO - Dissolved oxygen (mg/L)
CN - Conductivity (umhos/cm)
INST - Instrument

NORLNT AORION | N aminal concentration

INIT. - Initials
REP - Replicate
METH - Method



Environmental Science and Engineering

Gainesville, Florida

QA Form: 015B
Revised March 2000

SUBJECT: ACUTE TOXICITY DATA SHEET - SURVIVAL

Sponsor: PPB/Canaveral Harbor

Test Substance: Elutriate

Project No.: 31002136~ 0300-3100

Test Species: Mysidopsis bahia

TEST HOUR 0-HOUR 24-HOURS 48-HOURS 72-HOURS 96-HOURS
DATE 7100 z)od 8/8Jco g {djoo gl §[oo
FEEDING 73 ‘55 83 & o €
TIME i 4 00 1260 LIYS (336 (030
TECHNICIAN ADE oTs ADE e~ Lo
NOMINAL R
CONCENTRATION E No. No. No. No. No.
mg/l. % P || OBSERV. | Alive | OBSERV. | Alive | OBSERV. | Alive | OBSERV. | Alive | OBSERV. | Alive
CONTROL A lioaded 1o L lie | anF | 9 B 9 o 9
T o e Tl Ta Tl
S o | «nNF | 9 N 9 S 9
CONTROL D e 4 ~ q '\} 10 %) [0
CONTROL E 1of | N g N < ) v
CONTROL 10% A K (o N 10 N ) (WF | 9
CONTROL 10% B an€ | 4 N Q J q R q
CONTROL 10% C e (o INF q ) (O* o (O
CONTROL 10% D K N N | @ LOE q N ui’ ,ESCI
CONTROL 10% E N (s W |0 L) (0 ‘\) [O
CONTROL 50% A o ‘e N 10 N (O A 10
CONTROL 50% B twe | 5 N q ) 9 ~ q
CONTROL 50% C | OF q N 16 R q N q
CONTROL 50% D 9 4 N q P q RER;
CONTROL 50 % E 1 Lo g N q N (O ) o
OBSERVATION KEY
REP = Replicate AS = Organisms At Surface

OBS = Observations

NO. ALIVE = Number of Organisms Alive

(survival)

N (NONE) = Normal Conditions

BS = Brine Shrimp

YTC/ALG = YTC and green algae (daphnids)

NF == Not Found

PRE = Precipitate

FOS = Film on Surface of Water
UC = Undissolved Chemical

LETH = Lethargic

LE = Loss of Equilibrium
HYP = Hyperactive

of Water

ERR = Erractic
GY = Gyrating

G = Gulping

RAR = Rapid Respiration
LT = Light Pigmentation

¥ Prviin ob swaism mtonet




Environmental Science and Engineering

Gainesville, Florida

QA Form: 015B
Revised March 2000

SUBJECT: ACUTE TOXICITY DATA SHEET - SURVIVAL

Sponsor: PPB/Canaveral Harbor

Test Substance: Elutriate

Project No.: 31002V86-0300- 3300

Test Species: Mysidopsis bahia

TEST HOUR 0-HOUR 24-HOURS 48-HOURS 72-HOURS 96-HOURS
DATE 8[i{oo 4l2)o0 8 )3/0e g [ Joo (5 oo
FEEDING . BS 0% 35 & e o
TIME {00 3460 17145 1330 (o 30
TECHNICIAN ADE &S APE T~ £ n—
CONI;IJcéMN'{'NRﬁI'I‘ION 11; No. No. No. No. No.
mg/lL. % P || OBSERV. | Alive | OBSERV. | Alive | OBSERV. | Alive | OBSERV. | Alive | OBSERV. | Alive
i P N B P9 PP R A R A
I B |w | § o | & o]l 8 |10
CONTROL 100% C X (o N N ‘ Q ¢ ‘q Q q
CONTROL 100% D anf | % e 9 R g ' ,J 1o¥
CONTROL 100% E ¢
E-CHOO Ref 10% A Znf R / a ’ ) i / = =t /
E-CHOO Ref 10% B / / / / /
E-CHOO Ref 10% C / / / / /
E-CHOO Ref 10% D ) / / / /
E-CHOO Ref 10% E
E-CHOO Ref 50% A // // // // /
E-CHOO Ref 50% B / / / / /
E-CHOO Ref 50% C / / / / /
E-CHOO Ref 50% D / / / / /
E-CHOO Ref 50 % E

REP = Replicate

OBS = Observations

NO. ALIVE = Number of Organisms Alive

(survival)

N (NONE) = Normal Conditions

BS = Brine Shrimp

YTC/ALG = YTC and green algae (daphnids)

NF = Not Found

OBSERVATION KEY

PRE = Precipitate

FOS = Film on Surface of Water
UC = Undissolved Chemical

LETH = Lethargic

LE = Loss of Equilibrium

HYP = Hyperactive

AS = Organisms At Surface

of Water

ERR = Erractic
GY = Gyrating

G = Gulping

RAR = Rapid Respiration
LT = Light Pigmentation
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Environmental Science and Engineering QA Form: 015B
Gainesville, Florida Revised March 2000

SUBJECT: ACUTE TOXICITY DATA SHEET - SURVIVAL

Sponsor: PPB/Canaveral Harbor Project No.: 3120213 G- 0300~ 3100
Test Substance: Elutriate Test Species: Mysidopsis bahia
TEST HOUR 0-HOUR 24-HOURS 48-HOURS 72-HOURS 96-HOURS
DATE gf1loe 4]zjoe £/ajee €14 (D <[s/e0
FEEDING @S ®5 8s C e Lo
TIME 400 1360 U4 330 (o 20
TECHNICIAN ADE grs ADE M L~
NOMINAL R
CONCENTRATION E No. No. No. No. No.
mg/l. % P OBSERV. | Alive | OBSERV. Alive | OBSERV. | Alive | OBSERV. | Alive | OBSERV. Alive
E-CHOO Ref 100% A
Loaded) 10 / /
E-CHOO Ref 100% B
E-CHOO Ref 100% C / // / / /
HOO Ref 100% /’
E-CHOO Ref 100% D / / / /
E-CHOO Ref 100% E / /
E-CHOO 1-2 10% A
LwF N9 N ot J o
E-CHOO 1-2 10% B
(NF I I N (0 N [O
E-CHOO -2 10% C p
s to N 10 8] (O O [©
E-CHOO 12 10% D
M| o N 19 D ol o ID
E-CHOO 1-2 10% E
N Jio | N e | Qo] 0
E-CHOO 1-2 50% A
Lnf | 9 N |9 \! ] q
E-CHOO 1-2 50% B
znf | 9 ~ 9 N ] A 9
E-CHOO 1-2 50% [
o (o N 1o N o] | o
E-CHOO 1-2 50% D
N e | N 12 N lo| (NF]| 9
E-CHOO -2 50 % E
Ny N o N 10 qJ (O N | ©
OBSERVATION KEY
REP = Replicate AS = Organisms At Surface
OBS = Observations PRE = Precipitate of Water
NO. ALIVE = Number of Organisms Alive FOS = Film on Surface of Water ERR = Erractic
(survival) UC = Undissolved Chemical GY = Gyrating
N (NONE) = Normal Conditions LETH = Lethargic G = Gulping
BS = Brine Shrimp LE = Loss of Equilibrium RAR == Rapid Respiration
YTC/ALG = YTC and green algae (daphnids)  HYP = Hyperactive LT = Light Pigmentation

NF = Not Found




Environmental Science and Engineering

Gainesville, Florida

QA Form: 015B
Revised March 2000

SUBJECT: ACUTE TOXICITY DATA SHEET - SURVIVAL

Sponsor: PPB/Canaveral Harbor

Test Substance: Elutriate

Project No.: 31002186-0300- 3100

Test Species: Mysidopsis bahia

TEST HOUR 0-HOUR 24-HOURS 48-HOURS 72-HOURS 96-HOURS
DATE 21|00 4jz)c0 )3 (o0 XY jpo Qs joo
FEEDING B3 55 as &\_ £ -
TIME 1400 13650 119" 123D (30
TECHNICIAN AOE &Ts ADE F o~ £
NOMINAL R
CONCENTRATION E No. No. No. No. No.
mg/L % P OBSERV. Alive | OBSERV. Alive OBSERV. Alive OBSERV. Alive OBSERV. Alive
E-CHOO 1-2 100% A
Looded (6 | 1ufF | 4 N 9 o q o 9
E-CHOO 1-2 100% B
N e N 19 | ol © 1}
E-CHOO 1-2 100% C
N to N 10 ) ) N (O
E-CHOO 1-2 100% D
Nl | a8 4D o] o (o
E-CHOO 1-2 100% E
Nl ~ 10 N (0] Iaf | 9
E-CHOO 34 10% A
(pF | S N 9 v 9 N 9
E-CHOO 3-4 10% B
NP N 0 I\ ) A (D
E-CHOO 3-4 10% C
1 M_|lo | aNe N q N |9
E-CHOO 34 10%
iwf | g N N Q1 & |1
E-CHOO 3-4 10% E
NS w 10 ) o] P D
E-CHOO 3-4 50% A
N e | N 10 | (ot | 9 N q
E-CHOO 3-4 50% B
N_ | ) 0 (Je | 4 Q) 9
E-CHOO 3-4 50% C
[NE | Q N q o 9 N 9
E-CHOO 34 50% D
S |io N |9 N (o1 W |©
E-CHOO 3-4 50% E
N o N a2 N (0 [ & O
OBSERVATION KEY
REP = Replicate AS = Organisms At Surface
OBS = Observations PRE = Precipitate of Water
NO. ALIVE = Number of Organisms Alive FOS = Film on Surface of Water ERR = Erractic
(survival) UC = Undissolved Chemical GY = Gyrating
LETH = Lethargic G = Gulping

N (NONE) = Normal Conditions

BS = Brine Shrimp

YTC/ALG = YTC and green algae (daphnids)

NF = Not Found

LE = Loss of Equilibrium
HYP = Hyperactive

RAR = Rapid Respiration
LT = Light Pigmentation




Environmental Science and Engineering

Gainesville, Florida

QA Form: 015B
Revised March 2000

SUBJECT: ACUTE TOXICITY DATA SHEET - SURVIVAL

Sponsor: PPB/Canaveral Harbor

Test Substance: Elutriate

Project No.: 21002186~ 0300- 3{pp

Test Species: Mysidopsis bahia

TEST HOUR 0-HOUR 24-HOURS 48-HOURS 72-HOURS 96-HOURS
DATE 8]1{00 % 2[00 9]@/00 ¥l4/o0 s 00
FEEDING a3 o) 5) S~ AL
TIME 1400 i 39° ll4e {fc3o0 o230
TECHNICIAN ADE 1% AOE E - g V.
NOMINAL R
CONCENTRATION E No. No. No. No. No.
me/l % P || OBSERV. | Alive | OBSERV. | Alive | OBSERV. | Alive | OBSERV. | Alive | OBSERV. | Alive
e I (06 | 4 N q N o] (o
E-CHOO 34 100% B , 2uf | 4 N A (o] (O
E-CHOO 34 100% C o le ~ lo Ide | g N 9
E-CHOO 3-4 100% D N " w o INF | 9Q N [ OF
E-CHOO 34 100% E o I N {0 o s} N |O
E-CHOO 5 10% A R o N,’gﬂf@ %2 A D) S, |2
E<CHOO 5 10% B R o a‘}g N | & (D N O
E-CHOO 5 10% C N io ~N e N |0 ] (O
E-CHOO 5 10% D LuF |8 N 10 N (O N (D
E-CHOO 5 10% E N 10 iNF | 9 W (0* P 10
E-CHOO 5 50% A i (‘N’-_ 4 N 9 A q N q
E-CHOO 5 50:A> B (sF | g N |9 N 1 N 9
i R B | VAP B R B O
N 1o N 10 N 9 N [o®
E-CHOO 5 50% E N THIE N 9 N 4 W <
OBSERVATION KEY

REP = Replicate
OBS = Observations

NO. ALIVE = Number of Organisms Alive

(survival)

N (NONE) = Normal Conditions

BS = Brine Shrimp

YTC/ALG = YTC and green algae (daphnids)

NF = Not Found

PRE = Precipitate

FOS = Film on Surface of Water
UC = Undissolved Chemical

LETH = Lethargic

LE = Loss of Equilibrium

HYP = Hyperactive

AS = Organisms At Surface

of Water

ERR = Erractic
GY = Gyrating
G = Gulping

RAR = Rapid Respiration
LT = Light Pigmentation

X P 0bs, iamcomcct




Environmental Science and Engineering

Gainesville, Florida

QA Form: 013B
Revised March 2000

SUBJECT: ACUTE TOXICITY DATA SHEET - SURVIVAL

Sponsor: PPB/Canaveral Harbor

Test Substance: Elutriate

Project No.: 31004

36- 0300- 3100

Test Species: Mysidopsis bahia

TEST HOUR 0-HOUR 24-HOURS 48-HOURS 72-HOURS 96-HOURS
DATE g{i{o° 4|zloe Y}s/aa g4/ od 2(sloo
FEEDING 63 &5 33 € e~ AT .
TIME 1400 1360 196 (230 1o 20
TECHNICIAN AdE 15 Ayt Zrvas £~
NOMINAL R
CONCENTRATION E No. No. No. No. No.
mg/L % P OBSERYV. Alive | OBSERV, Alive OBSERYV. Alive OBSERV. Alive OBSERV. Alive
Fenoos IOOZA’ *|loaded 0] 14 |9 | 20544 % g’ N 8 K g
E-CHOO 5 IOOOA B ?)A - I NF P L} ?’)f N ?
e 1 XN P ER I
zd (f] 1 N 1 N 1 a) 1
E-CHOO 5 100% E 24 : 2 0F 6 N o }\) CO {J (,q
E-CHOO-Dup 10% A (S = a v q /A) E ulxcl (\} q
E-CHOO-Dup 10% B Aj D nJ (o p l D (\l 10
E-CHOO-Dup 10% C J . N |0 Q [ O ‘J \ N
E-CHOO-Dup 10% D AP . N ? IJ 8- I'\J %
E-CHOO-Dup10% E nk |l 1 N ’52. gl 107 | g N q*
E-CHOO-Dup 50% A ‘ A ? ~N q V\\ q A j q
E-CHOO-Dup 50% B ( OF q l\] q (d q ,\) q
E-CHOO-Dup 50% c " o N Lo Kl o '\] 0
E-CHOO-Dup 50% D ¥, ' (NF L) i C)Y ‘\\ ' O
E-CHOO-Dup 50% E \H [‘) (o Y 9 ‘\] q Y\) q
OBSERVATION KEY

REP = Replicate
OBS = Observations

NO. ALIVE = Number of Organisms Alive

(survival)

N (NONE) = Normal Conditions

BS = Brine Shrimp

YTC/ALG = YTC and green algae (daphnids)

NF = Not Found

PRE = Precipitate

FOS = Film on Surface of Water
UC = Undissolved Chemical
LETH = Lethargic

LE = Loss of Equilibrium

HYP = Hyperactive

AS = Organisms At Surface
of Water

ERR = Erractic

GY = Gyrating

G = Gulping

RAR = Rapid Respiration
LT = Light Pigmentation




Environmental Science and Engineering
Gainesville, Florida

QA Form: 015B
Revised March 2000

SUBJECT: ACUTE TOXICITY DATA SHEET - SURVIVAL

Sponsor: PPB/Canaveral Harbor Project No.: 3i00218G-03200 - 3 00D

Test Substance: Elutriate Test Species: Mysidopsis bahia

TEST HOUR 0-HOUR 24-HOURS 48-HOURS 72-HOURS 96-HOURS
DATE 3“[00 4200 ‘;‘3}09 8!‘4.}00 <[ 5lo00o
FEEDING Bs &5 &5 &t ‘ Enm
TIME 1400 540 (v 133D [0 30
TECHNICIAN ADE M5 KO E 5 e £
NOMINAL R
CONCENTRATION E No. No. No. No. No.
mgl % P || OBSERV. | Alive | OBSERV. | Alive | OBSERV. | Alive | OBSERV. | Alive | OBSERV. | Alive
E-CHOO Dup 100% A Cooded 1O iA q Iy g R 0 N Q
E-CHOO Dup 100% B \ N o N » S ) R (D
E-CHOO Dup 100% C R s (NE q o q r\\ q
E-CHOO Dup 100:A, D ‘A .\ d N o . Vd 4 I\) Ex
E-CHOO Dup 100% E 1] 13 o N " g R q
OBSERVATION KEY

REP = Replicate AS = Organisms At Surface

OBS = Observations PRE = Precipitate of Water

NO. ALIVE = Number of Organisms Alive FOS = Film on Surface of Water ERR = Erractic
(survival) UC = Undissolved Chemical GY = Gyrating
N (NONE) = Normal Conditions LETH = Lethargic G = Gulping

BS = Brine Shrimp
YTC/ALG = YTC and green algae (daphnids)
NF = Not Found

LE = Loss of Equilibrium
HYP = Hyperactive

RAR = Rapid Respiration
LT = Light Pigmentation




Ageendix A-3

Survivorship and Water Quality
Monitoring Results for Menidia
beryllina Elutriate Bioassays for
Canaveral Harbor, July 2000



Environmental Science & Engineering, Inc. QST QA Form: 097
Gainesville, FL Effective: Oct 1997

SUBJECT: TOXICITY TEST DATA SHEET

sponsor:_ PPB| Canaveval Harboy Project No.:
TEST MATERIAL TEST CONDITIONS
Test Material:  E]udviate i [ ] Range-finder [ Static
luciviate| Sediment [] Screening (] Flow-Through
[q Definitive ’

See Page ©7<¢ of Effluent Log for Test Material Information TEST DURATION: AL, Hours

TEST AREA USED: _iJatev batin

PROTOCOL / GUIDELINES FOLLOWED:

TEST TEMPERATURE (°C): 20t | -
EPA-503) €-91( 60 TEST SALINITY (ppt): 25% 2
TEST CONCENTRATIONS BASED ON: [ ] ACTIVE INGREDIENT REPLICATES PER CONCENTRATION: ____ >
04 WHOLE MATERIAL ORGANISMS PER REPLICATE: D
DILUTION WATER:
TEST ANIMAL HISTORY
Test Species: ‘Manc{iCL b({r«g {lina Lighting: [ﬁ Fluorescent  {] Incandescent
Lot Number: 7608 - 044 Photoperiod: ___| (, _ Hours Light : ¥ Hours Dark
Age / Life Stage: 1O d&.:\‘s
TEST VESSELS
Date Acclimation / Maintenance Began: 4 Joo
Dimensions (") : yop Length x -~ Width x 50 Height
See Page MZ of fish H oldin q Log for Data Test Solution Height: u cm

I Test Vessels: [‘ﬁ Open [1Covered
Mortality (%) During 48 Hours Prior to Test Inifiation: > | /o

oL
Test Container Volume: 0. N é il Liters
wnl
Test Solution Volume: 0. 50 3 47 Liters

TEST SOLUTION PREPARATION

TEST CONCENTRATION

@ mg/L Control i 0 50 10O
Volume of Dilution Water 156D 1350 75D
Added ( L ) 1 xeea. el teoQ -
Volume of Effluent / Stock 150 75 b 1S 60
Added (mL ) Elutrinte - X8, Ioes | X800

ADDITIONAL OBSERVATIONS:X &/T )21

DATABY:  A¢ DATE: __ 713100




:nvironmental Science & Engineering, Inc.
‘oxicology Laboratory
rainesville, Florida

Page:
ESE QA Form Number: 016
Effective: 5/1/96

ACUTE TOXICITY DATA SHEET - WATER QUALITY DATA

SPONSOR: PPg| Camaueral

TEST SUBSTANCE: | 1,: ale

PROJECT NUMBER: 2100218
TEST SPECIES: v, erulling

]2 {00

1630

_C‘\N\
NOMIN T T T
CONCN RHE SL JE E SL
@ mg/L EQM or M M or
o, I[P [P [ |DO [oN{iP foH p |pa|pO |CN
7
vl23]7.0 2y
C,on’nroi All.b]3. col 2y :)D X
1,9
Contyo A llaz|®317.5 |25 WO &
Yo
10%,
. o
Gonhol 20331 6015 D LN
GhiA !
Y o
Ganlrrol 28250 |ab ’39 &
1od%,
Red /
Rs- oo 7

MO

LA N NEES

TEMP - Temperature
SL. - Salinity (ppt)
pH - standard units

W W 13 Lo s il Y o 2
N g‘(lcg'bi§° Sl el I
KEY
DO - Dissolved oxygen (mg/L) INIT. - Initials
CN - Conductivity (umhos/cm) REP - Replicate
INST - Instrument METH - Methed



‘nvironmental Science & Engineering, Inc. Page:
‘oxicology Laboratory ESE QA Form Number: 016

1ainesville, Florida Effective: 5/1/96

ACUTE TOXICITY DATA SHEET - WATER QUALITY DATA

SPONSOR: P08/ (" 1 nauevel PROJECT NUMBER: 3,pp219%
TEST SUBSTANCE: [ 4, iake TEST SPECIES: ™ peryiling

'slco -I Bl4100 ' ¥/s Joo
s")to

DATE Gl |80
TIME 3o

WO o [300
Zwa

SL
or
pH|DO |CN

e
Uz -

E-CHOO
\-2
50%,

E-CHOO
i-2
100°%,

E-CHOO
24
0%,

E-CHoo
34
507,

E-cHoo

3-4
100%,

E-CHoo

3—-
)] OU/D

E-CHOO

-

50°%/o

g-cHoo
5

100%/s

il 0730 G A

KEY
TEMP - Temperature DO - Dissolved oxygen (mng/L) INIT. - Initials
SL - Salinity (ppt) CN - Conductivity (umhos/cm} REP - Replicate

pH - standard units INST Immuncnt METH - Method

. A ToNT wy CERE TSI PR



:nvironmental Science & Engineering, Inc. Page:
‘oxicology Laboratory ESE QA Form Number: 016

rainesville, Florida Effective: 5/1/96

ACUTE TOXICITY DATA SHEET - WATER QUALITY DATA
SPONSOR: 0P omaie roll ﬂ PROJECT NUMBER: 3{ 050219
TEST SUBSTANCE: [}, i, ate J| TEST SPECIES: 1. bevy llina
| DpaTE §js Joo ¢{4 Joo 4|3Joe %4 /0D % /s /o
" TIME 1430 1030 \HO i po 1200
ADE BS Zm T
T T T T T T
E SLJE E SL HE SL 1E SL HE SL.
M or IM M or M or M or M or
P |pH|DO [CN|jP P |pH|{DO |CN[lP |pH|DO |CN|{P |[pH|DO |CN [P {pH|DO |CN
& Xl 0 Y 4
518575 | 9? wN4a]1y 25X D G\ X (\‘5\ R Q%
X

% 9407
wdquh.o | 26 1N ‘6'0‘ U'} A o ‘b'!3 b ‘é(:\

E-CHO? w4|8.5] s6|25 Q> 44515 |21 |3V ’50 "
Pup {'
100%

|

| | I ||
msTMETH [l 1Pl Wh e |l NS & S \\lq.efll‘é | 004 J{sﬁ o %’
gqﬁvb w&‘u}?\b%u %fg\o b§£ b | H

KEY
TEMP - Temperature DO - Dissolved oxygen (mg/L) INIT. - Initials
SL - Salinity (ppt) CN - Conductivity (umbos/cm) REP - Replicate
METH - Mcthod

pH - standard units INST - Instrument

RIORATRT AORION | Maminal concentration



Environmental Science and Engineering
Gainesville, Florida

QA Form: 015B
Revised March 2000

SUBJECT: ACUTE TOXICITY DATA SHEET - SURVIVAL

Sponsor: PPB/Canaveral Harbor

Project No.: 3ivoa1%¢- 0300- 3100

Test Substance: Elutriate Test Species: Menidia beryllina
TEST HOUR 0-HOUR 24-HOURS 48-HOURS 72-HOURS 96-HOURS
DATE E“loo $(aloo §[3fo0 $/4(0D 2 s]oD
o Qey hee -
FEEDING |y’ B - - —
TIME 800 1o 30 1 oo (030 H3o
TECHNICIAN ADE Frn 6ok £ Z A~
NOMINAL R
CONCENTRATION E No. No. No. No. No.
mg/L. % P OBSERV. Alive | OBSERV. Alive OBSERYV. Alive OBSERYV. Alive OBSERV. Alive
CONTROL A
LOADED |\ O p 0]l N llo]| p 0 |dad |8
CONTROL B B
N o] s flo | o (O |0 38 | ¢
CONTROL C
N [0 N o | o o[ N (0
CONTROL D
N \O N (0 N (0 | o LD
CONTROL E
CONTROL 10% A L t 0 P to al !0 I\) ( ©
CONTROL 10% B i l 0 N !D A"\ ‘0 (\3 l O
CONTROL. 10% C £ l 0 = ‘ 0 (N i 0 ‘\) Lo
CONTROL. 10% D £ L0 N o ‘\S 10 o &d L
N ol w | p ols 1 1g
CONTROL 10% E i
CONTROL 18% A e l 0 !J io 'J ‘O t\3 ( o
<o N 10| W 10 W 10 |Leth1d | A
CONTROL. 50% B . N
& 10| n (b W (0 | ket | (D
CONTROL 50% C
CONTROL 50% D a ‘ O A} lo p lo (\j ‘ O
CONTROL 50% E !J ‘ 0 !c, ‘ 0 \5 \0 A) ‘ O
N 1 10] p ol O [10]314 (4
OBSERVATION KEY

REP = Replicate

OBS = Observations

NO. ALIVE = Number of Organisms Alive
(survival)

N (NONE) = Normal Conditions

BS = Brine Shrimp

YTC/ALG = YTC and green algae (daphnids)
NF = Not Found

PRE = Precipitate

FOS =Film on Surface of Water
UC = Undissolved Chemical
LETH = Lethargic

LE = Loss of Equilibrium

HYP = Hyperactive

AS = Organisms At Surface

of Water

ERR = Erractic

GY = Gyrating

G = Gulping

RAR = Rapid Respiration
LT = Light Pigmentation




Environmental Science and Engineering

Gainesville, Florida

QA Form: 015B
Revised March 2000

SUBJECT: ACUTE TOXICITY DATA SHEET - SURVIVAL

Sponsor: PPB/Canaveral Harbor

Test Substance: Elutriate

Project No.: 2100212 &- 0200- 3100

Test Species: Menidia beryliina

TEST HOUR 0-HOUR 24-HOURS 48-HOURS 72-HOURS 96-HOURS
DATE spe° | Y fajoo | ¥ppo $[4/00 | 3(5o0o
FEEDING W’:‘:‘ ‘2‘;“;“!’ frves - . _
TIME 1300 il 30 L1006 ¢ 30 wWw3oe
TECHNICIAN AOE M by € T\ LN~
NOMINAL R
CONCENTRATION E No. No. No. No. No.
me/l. % P || OBSERV. | Alive | OBSERV. | Alive | OBSERV. | Alive | OBSERV. | Alive | OBSERV. | Alive
CONTROL 100% A
Loadek 10 N [0 N 1o ) o | o) ld] €
CONTROL 100% B
p o] N Jo | ¥ e | Jdld|9EF
CONTROL 100% T
N 0| ¥ L0 <
CONTROL 100% ) J ol » o S ‘ 2 :3 L0
|
CONTROL, 100% E .
v 10l & ol S el S | o/
E-CHOO Ref 10% A / / /
E-CHOO Ref 10% B / / / / /
E-CHOO Ref 10% C / % 7 7
E-CHOO Ref 10% ) / // // //
! [+ (]
E-CHOO Ref 10% 3 / / / /
E-CHOO Ref 50% A / / / / /
E-CHOO Ref 50% B 7
E-CHOO Ref 50% C / / / A
(3 %
E-CHOO ReF 309 ) // // // // //
£ %%
E-CHOO Ref 50% E

/

/

REP = Replicate
OBS = Observations

NO. ALIVE = Number of Organisms Alive

(survival)

N (NONE) = Normal Conditions

BS = Brine Shrimp

YTC/ALG = YTC and green algae (daphnids)

NF = Not Found

OBSERVYATION KEY

PRE = Precipitate

FOS = Film on Surface of Water
UC = Undissolved Chemical

LETH = Lethargic

LE = Loss of Equilibrium

HYP = Hyperactive

AS = Organisms At Surface

of Water

ERR = Erractic
GY = Gyrating
G = Gulping

RAR = Rapid Respiration
LT = Light Pigmentation




Environmental Science and Engineering

Gainesville, Florida

QA Form: 015B
Revised March 2000

SUBJECT: ACUTE TOXICITY DATA SHEET - SURVIVAL

Sponsor: PPB/Canaveral Harbor

Test Substance: Elutriate

Test Species: Menidia beryllina

Project No.: 21002128 &- 0300. 3 100

TEST HOUR 0-HOUR 24-HOURS 48-HOURS 72-HOURS 96-HOURS
DATE R[cfo® s{ajoo | 8Pfpo g(4]00 %]s/00
R RN o N
FEEDING Briat § *“ﬁ,‘?‘\ - - _ —_
TIME 1309 WAO [i2d (0 20 ULao
TECHNICIAN ADE T Qo8 G m S
NOMINAL R
CONCENTRATION E No. No. No. No. No.
mgl % P || OBSERV. | Alive | OBSERV. | Alive | OBSERV. | Alive | OBSERV. | Alive | OBSERV. | Alive
E-CHOO Ref 100% A =
Loaded 1O ]
E-CHOO Ref 100% B
| el
E-CHOO Ref 100% C J
E-CHOO Ref 100% D
E-CHOO Ref 100% E | /
E-CHOO 1.2 10% A
E-CHOO 1-2 10% B p 1O Y 16 N (0 |‘1 (O
) N 10 N 6 | A io N (O
E-CHOO 1-2 10% C
N |0 N | N 10 N |lo
E-CHOO 1-2 10% D '
N 0] w 16 N (o o |0
E-CHOO 1-2 10% E
E-CHOO 1-2 50% A E 1O n Lo 2 1o = Lo
HOO 1-2 50%
N (01 & [0 ) {0 |3Lesm | (D
E-CHOO 1-2 50% B
N 10| n o] N [0 2edld | 9
E-CHOO 12 50% C
N (O] W (o W (10 et 2d | F
E-CHOO 1-2 50% D
N 10| W (® o o ]d 3dlF
E-CHOO 12 50% E
/ N 1191 (0 A o[ Pld] 4
OBSERVATION KEY

REP = Replicate

OBS = Observations

NO. ALIVE = Number of Organisms Alive

(survival)

N (NONE) = Normal Conditions

BS = Brine Shrimp

YTC/ALG = YTC and green algae (daphnids)

NF = Not Found

PRE = Precipitate

FOS = Film on Surface of Water
UC = Undissolved Chemical

LETH = Lethargic

LE = Loss of Equilibrium

HYP = Hyperactive

AS = Organisms At Surface

of Water

ERR = Erractic

GY = Gyrating

G = Gulping

RAR = Rapid Respiration
LT = Light Pigmentation




Environmental Science and Engineering

Gainesville, Florida

QA Form: 015B
Revised March 2000

SUBJECT: ACUTE TOXICITY DATA SHEET - SURVIVAL

Sponsor: PPB/Canaveral Harbor

Test Substance: Elutriate

Project No.: 3icoat36- 0200- 3100

Test Species: Menidia beryilina

TEST HOUR 0-HOUR 24-HOURS 48-HOURS 72-HOURS 96-HOURS
DATE g{i{00 g ]00 T3 joo %dloo | g]s]oo
FEEDING Jlehf:‘:: i:r:‘: o _ - . —
TIME 130 © W\ 20 lcoo D3O 130
TECHNICIAN ADE AT 006 Zaw
NOMINAL R
CONCENTRATION E No. No. No. No. No.
mg/l. % P || OBSERV. | Alive | OBSERV. | Alive | OBSERV. | Alive | OBSERV. | Alive | OBSERV. | Alive
E-CHOO 12 100:/0 A [oodeh 10 I E 2d 3 L—E mg L&\r\;‘é e | BA 3
L 5 W (W R P
il L2 4L a1 w6 feuid] 5
E-CHOO 1-2 100% E L t;‘d Ol & q LC{L\ S, eu‘]' &C‘ (Q
E-CHOO 34 10% A LE A N 1 lhedn | 4 bethdd | S
0 N 10| W o [ {0 N (O
Gl T T P Y O Y PPN
o N |10 N | P o] S |10
E-CHOO 3-4 lODA: D !J I 0 ld o IA |O QLC“\ lo
o | N N 7 O P O
., o (10 n Jio ]| A jo| & [0
I v 10l 8t | A Lol & 1O
N 0] N | N ] & 1D
E-CHOO 3-4 50% D N ' O M 0 \\) l 0 aL(:tk ‘0
E-CHOO 3-4 50% E \J N | O (\! ]O [\) \O ‘\> \O
OBSERVATION KEY

REP = Replicate

OBS = Observations

NO. ALIVE = Number of Organisms Alive
(survival)

N (NONE) = Normal Conditions

BS = Brine Shrimp

YTC/ALG = YTC and green algae (daphnids)
NF = Not Found

PRE = Precipitate

FOS = Film on Surface of Water
UC = Undissolved Chemical

LETH = Lethargic

LE = Loss of Equilibrium

HYP = Hyperactive

AS = Organisms At Surface

of Water

ERR = Erractic
GY = Gyrating
G = Gulping

RAR = Rapid Respiration
LT = Light Pigmentation




Environmental Science and Engineering

Gainesville, Florida

QA Form: 015B
Revised March 2000

SUBJECT: ACUTE TOXICITY DATA SHEET - SURVIVAL

Sponsor:

Test Substance: Elutriate

PPB/Canaveral Harbor

Project No.: 3ic02188&- 0300-3100

Test Species: Menidia beryllina

TEST HOUR 0-HOUR 24-HOURS 48-HOURS 72-HOURS 96-HOURS
DATE g{1loo 4 (2feo gpod g(d)oo | Blsjoo
FEEDING %::f 45::“ st - = - —
TIME 1200 1120 {00 (>0 13D
TECHNICIAN AD¥ k. (Diins Eve
CON%?ZN%ION g No. No. No. No. No.
melL % P | OBSERV. | Alive | OBSERV. | Alive | OBSERV. | Alive | OBSERV. | Alive | OBSERV. | Alive
E-CHOO 34 100% Al loadedto | » |0 M NN o |® 4] 49
E-CHOO 3-4 100% B N (O N 1O ) {0 N jO
E-CHOO 34 100% C o 0 N w | W 1o lketlh | 1D
E-CHOO 34 100% D N O N 0 W 10 |4 lethid S
E-CHOO 34 100% E N \0 d L N (O |3leth!d G
E-CHOO 5 10% A N; we 19 w‘w \D 'S N dd o N 4
E-CHO0 5 10% B N we 0¥ LY T | N 28] 5 flekhld 9
ooy c Mo 0¥ o || A G O d]Ss
o2 b0 e Bl
no o] w e |8 ls ]| 9 |8
E-CHOO 5 50% A R 0l p o | o) 28] % leh3d | S
ECHOO 5 50% B R 0l » o fpd MM [N ] 4
E-CHOO 5 50% C » (0 N ¥y J.L‘L%'k\; e | ad | 4
E-CHOO 5 50% D N 10 N (0 f\) N ad 1 4
E-CHOO 5 50% E N N [0 N 10 l\\ e | Ad |4
OBSERVATION KEY

REP = Replicate
OBS = Observations

NO. ALIVE = Number of Organisms Alive

(survival)

N (NONE) = Normal Conditions

BS = Brine Shrimp

YTC/ALG = YTC and green algae (daphnids)

NF = Not Found

PRE = Precipitate

FOS = Film on Surface of Water
UC = Undissolved Chemical

LETH = Lethargic

LE =Loss of Equilibrium

HYP = Hyperactive

AS = Organisms At Surface

of Water

ERR = Erractic

GY = Gyrating

G = Gulping

RAR = Rapid Respiration
LT = Light Pigmentation




Environmental Science and Engineering
Gainesville, Florida

QA Form: 015B

Revised March 2000

SUBJECT: ACUTE TOXICITY DATA SHEET - SURVIVAL

Sponsor: PPB/Canaveral Harbor

Test Substance: Elutriate

Project No.: 31002136-0300- 3100

Test Species: Menidia beryllina

TEST HOUR 0-HOUR 24-HOURS 48 HOURS 72-HOURS 96-HOURS
DATE g]ijoo A FNITo) o ¢[{4]08 g )s|oo
FEEDING ?_::f ;“‘":;’;!’4 - - = —
TIME 1300 {] 20 Hoo 1o 20 1F=Ye)
TECHNICIAN ADE A (8 zm o
NOMINAL R
CONCENTRATION E No. No. No. No. No.
mgL % P || OBSERV. | Alive | OBSERV. | Alive | OBSERV. | Alive | OBSERV. | Alive | OBSERV. | Alive
E—CHOOSIOO:% A Loadedh 10 Le q QD,/W) T | hetnn | F lleeh V3]
ki P N BT S oot s kit
E-CHOO 5 100% D LE Ei wh |7 jleth'®[ O Jleth | @
o Lg 9 wh |4 | hetW]| 9 |Jethid] 8
EE;ZZO:LO?; : be |4 | v |9 ™ 3 lfetl 1d] G
N 10 K 10 (O (4] 4
E-CHOO -Dup 10% B N (o N [0 N theth 10 N ldl 9
E-CHOO-Dup 10% C N L0 K 10 N e N 1O
ECHOODup 10% | D A L0 N o [N RN o [ Leth d (O
E-CHOO-Dup 10% E 0 ol m (0 N 8] o 9
E-CHOO-Dup 50% A N [0 N 10 n) 10| |Leth [ tO
E-CHOO-Dup 50% B N | D N W | o 34 | 4 |lketh | #
E-CHOO-Dup 50% C N 0] w | 3V | g [aleth | G
E-CHOO-Dup 50% D N 1ol o 9 |pN 13| % [aleth]| 8
E-CHOO-Dup 50% E I N L0 N 0 |3 f ety |0 | Leth q
OBSERVATION KEY

REP = Replicate

OBS = Observations

NO. ALIVE = Number of Organisms Alive
(survival)

N (NONE) = Normal Conditions

BS = Brine Shrimp

YTC/ALG = YTC and green algae (daphnids)
NF = Not Found

PRE = Precipitate

FOS = Film on Surface of Water

UC = Undissolved Chemical

LETH = Lethargic

LE = Loss of Equilibrium

HYP = Hyperactive

AS = Organisms At Surface
of Water

ERR = Erractic

GY = Gyrating

G = Gulping

RAR = Rapid Respiration
LT = Light Pigmentation




Environmental Science and Engineering

Gainesville, Florida

QA Form: 015B
Revised March 2000

SUBJECT: ACUTE TOXICITY DATA SHEET - SURVIVAL

Sponsor: PPB/Canaveral Harbor

Test Substance: Elutriate

Test Species: Menidia beryllina

Project No.: 31002146 - 0300- 3100

TEST HOUR 0-HOUR 24-HOURS 48-HOURS 72-HOURS 96-HOURS
DATE %1100 ¢lajoo 8fsjo0 €loo | g (s{oo
FEEDING l;:‘f f‘:" el - - '
TIME 1500 3p {100 (0305 nao
TECHNICIAN A0 Zm Ao¥ L e~ ‘ AN
NOMINAL R
CONCENTRATION E No. No. No. No. No.
mg/l % P | OBSERV. | Alive | OBSERV. | Alive | OBSERV. | Alive | OBSERV. | Alive | OBSERV. | Alive
N g a0 [icfen 3| a1 [Leald | G [rethad]
SN LE/Leﬂ\ Tl 0w b | keth| & 41 34] 3
ILE ) wh | Y | Feth | € lhethdd] G
i Lefledd] 8 | b | ¢ | Reth] G freth 24 4
E-CHOO Dup 100% E R Le /L“d" ¢ Wi 3 L(:H/\ d ! Le_@\ (é G
OBSERVATION KEY

REP = Replicate
OBS = Observations

NO. ALIVE = Number of Organisms Alive

(survival)

N (NONE) = Normal Conditions

BS = Brine Shrimp

YTC/ALG = YTC and green algae (daphnids)

NF = Not Found

PRE = Precipitate

FOS = Film on Surface of Water
UC = Undissolved Chemical

LETH = Lethargic

LE = Loss of Equilibrium

HYP = Hyperactive

AS = Organisms At Surface

of Water

ERR = Erractic

GY = Gyrating

G = Gulping

RAR = Rapid Respiration
LT = Light Pigmentation




Aeeendix A-4

Survivorship and Water Quality
Monitoring Results for Lytechinus
variegatus Elutriate Bioassays for

Canaveral Harbor, July 2000



ESE Environmental

Toxicology Laboratory ESE Form No: 114
Gainesville, FL Effective: July 2000

SEA URCHIN FERTILIZATION TEST

Client; %% % Coman e52) Pt Project No.: 300 214 6 - &300 ~ 300
Test Substance:  El,Acicte Test Species: L. \,c,@;e.ﬁ tus

Source of Sea Urchins: §,\% $pec, men Date Received: 4 |i |oc

See Page of the Invertebrate Holding Log Condition of organisms: _Novme '

Dilution Water: NeAusal Silered Secwatec Salinity: 24 9%,

Test Temperature (°C): ¢+ Type of Lighting: ¢\, cas o,
Test Guidelines:

TEST CONCENTRATIONS
Concentration ( %5 ) Control \o 9o 160
Dilution Water (mL.) 9% o 1% _
Stock/_Eiﬂuent (mL) _ - ____S i 7% 50 1

Stock Preparation / Comments:

Type of Test Chamber: Glags 9custiilation Vigls Test Chamber Volume (mL): 24

Number of Replicates per Concentration: o)
Volume of Test Solution per Replicate (mL): _$

Test Location: $vep PLooin
|

Test Duration: A minuwies

seaurch.cov



‘nvironmental Science & Engineering, Inc.
‘oxicology Laboratory
sainesville, Florida

Page:

ESE QA Form Number: 016
Effective: 5/1/96

ACUTE TOXICITY DATA SHEET - WATER QUALITY DATA

SPONSOR: _90® | Canaveral Wacke€

PROJECT NUMBER: FNOOTUNG & - oXab -3 (60

TEST SUBSTANCE:  Eladviae

TEST SPECIES: [ yor;eastus
—— \3 —

T T
SL HE sL |E
or JIM or M
CN[lp |pH|DO |CN|{P |pH |DO

P |pH|DO

T
SL {E
or M

cNjle |pH|DO

SL
or
CN

CM\‘\'-‘O\

5(;(0

C&J\*t‘(} \

°
\00 o

(_O v\—\to \

L=}
{Glo

E-Cweos -

Sl 2 G A MN A

|

TEMP - Temperature
SL - Salinity (ppt)
pH - standard units

KEY

DO - Dissclved oxygen (mg/L)
CN - Conductivity (umhos/cm)
INST - Instrument

AARMIN AONCON - Naminal concenteation

INIT. - Initials
REP - Replicate
METH - Method




:nvironmental Science & Engineering, Inc. Page:
ESE QA Form Number: 016

‘oxicology Laboratory

rainesville, Florida

Effective: 5/1/96

ACUTE TOXICITY DATA SHEET - WATER QUALITY DATA

a—

——

SPONSOR: §€® [ Canon eval Hargo!

TEST SUBSTANCE:

TEST SPECIES: L. variecatus

pH

SL
or

o m A

SEE

SL
or
CN

»

e
ibo/o

228

2.9

[ R AL
31y

. ©w
id/o

29

A

E-Crao -

5

0%
f-tnoe”

79

2.2

5

)
oDl

E-cteo-
9

2L

¢
{ofo

E~(pnees
'Dn»('-‘

)
Y fe

lﬂe-uxob‘
ﬁu?

lODw’c

7.)

28

E- (s

D
[ T

T

SL E SL HE
or M or M

pH|DO |CN |P |pH|DO |CN P

il

i
I

|\

HEE

TEMP - Temperature

SL - Salinity {ppt)
pH - standard units

KEY
DO - Dissolved oxygen (mg/L) INIT. - Imtxals
CN - Conductivity (pmhos/cm) REP - Replicate
INST - Instrument METH - Method

AORATRY AANON - Naminal cancentration



QST Environmental
Toxicology Laboratory
Gainesville, Florida

Q5T Form No.: 116
Effective: Feb 1997

SEA URCHIN FERTILIZATION TEST
Client: \’?&j Lanaveral Hasho Project No.:__ o6 214 &~ o300 -3jec
Test Substance: Eiluteiste Test Species: L. wag: e:,)q Y us
Investigator: % %{/} M— Date:
FINAL EGG FERTILIZATION COUNTS
v F v F REPLICATE VIAL
Concentration A "I B ﬂ v C F "‘ D l TOTAL
((%),mg/L) v = v ~ v F
oo [Foe [ oo | |- |
ol
I e oo = |
0%
S P P S
106% '
Cosihrol ’l 32 ¢8J za | 7 “I 19 | 81 l - “L
1675 '
E-CHES - (4T ‘l 271 (03"] "7 g ‘ll-?.'f +0 lll | - Ill
467 | I
e [ o [ e ]
100% . -
B- CHoo - {42 40 | o 129 | #1 lll; bl L‘ Il

F:\users\2450\info.lab\seaurch.tst




©S§¥F Environmental

Toxicology Laboratory Q8T Form No.: 116
Gainesville, Florida Effective: Feb 1997

SEA URCHIN FERTILIZATION TEST

Client:__ 898 | (anavered Hogcles Project No.:___ 3100 214 (- 04203102

Test Substance: EBluioaie Test Species: L. varie?,q"\us

Investigator: /’(%) )/&%—» Date:

FINAL EGG FERTILIZATION COUNTS

REPLICATE VIAL

Concentration A B C D TOTAL
(@, mg/L) U I: v = V) F'_
(OOIG

o oz Ja o] = =] 7]

B-cwmos- Yay 13

ol

e~cu«::>~3+\& 27| £8 ll'Z% +0 ‘ _‘50 70 IlL / HL
106%

B PR DR T e T
j0%

E-clhoc ™ § .52 68 '||23 F++35 (05 /

S e E B e A

oot Mg | 57 "Ls: 09 ||| 27| 23 m / | "
N PTI J“z; 65'“3/ aﬁm/ ||

F:\users\2450\info.lab\seaurch.tst



©SF Environmental
Toxicology Laboratory
Gainesville, Florida

Q5T Form No.: 116
Effective: Feb 1997

SEA URCHIN FERTILIZATION TEST

Project No.:

3100 244 O - cBo0 3100

Test Substance:

E\u\*(‘\\cdt e

Client: e ,[ Cevroyeval Barot

Test Species:

be vegiaatus

v
Investigator: W")%é___ Date:

FINAL EGG FERTILIZATION COUNTS

REPLICATE VIAL
Concentration A B C D TOTAL
(@ , mg/L) U F U F U P
5o
o ol ]
E"C\—\Lc« ;p IZLO (QO lc) +l ||| 44 5(&J| / m

]

NI

|

i

|

|

|

| /

|

|

i

|

I

1/

F:\users\2450\info.lab\seaurch.tst



Aeeendix A-5

Elutriate Reference Toxicant
Raw Data for Canaveral Harbor,
July 2000



ESE ENVIRONMENTAL
TOXICOLOGY LABORATORY
GAINESVILLE, FL.ORIDA

PAGE:
ESE QA FORM NO: 097A REFTOX
REVISED: JANUARY 2000

REFERENCE TOXICANT TEST DATA SHEET
Client: msc Project Number: Re§ Tox
Test Material Test Conditions

Amountof ___Sbd3 0.1 coc (2 K] Definitive _ 9 Static
Volume of Milli-Q Water: 100 (mL)
Date Prepared: F|z[os [ ] Screening Duration: 4¢ Hours

Test Organism History Dilution Water: y 4 ot Filteved Seawader
Species:__1. be ry Wina Lighting: [N Fluorescent [ ]Incandescent
Batch Number: Zooo - 64U Photoperiod: P& Hr Light __ ¥ Hr Dark
Age/Life Stage: 113 Aa-\\) 4 Test Vessel Dimensié&@mo LX - Wso H
Date of Acclimation/Maintenance:__%]110® Test Solution Height: “ (cm)
See Page _HZ of Fish ¥ ciding  Log Test Vessel Volume: 0. 24 @L)
Mortality 48 hours prior to test:__>{ (%) Test Solution Volume: .20 (L)
Replicates/Concentration: i Test Temperature: 20 + oC
No. Of Organisms/Replicate: ¢! Test Salinity: a0 * 2 ppt
Test Area Used: i)y i, botin Test Vessel Composition: [{] Glass [] Plastic
Test Concentrations Based on: Test Protocol/Guideline Followed:
f] Whole Material [] Active Ingredient S0p- A- oot
Test Concentrations: (Units: mglL ) Control | | 35 2.5 5 VO 25
Amount Dilution Water Added (mL) 200 1199.75 | 194.5 | 1aa 198 19k
Amount of Reftox Stock Added (mL) - 0.25 0.5 1 2 o

Additional Observations:
Data By: Ame Date: 3{2]eD




ESE ENVIRONMENTAL, INC
TOXICOLOGY LABORATORY
GAINESVILLE, FLORIDA

PAGE:
ESE QA FORM NO: 097 REFTOX
REVISED: JANUARY 2000

REFERENCE TOXICANT TEST DATA: DAY 0 -2

Client: misc Project Number: Species 171 bery Hina
DAY O REF TOXICANT: sps
Coljfégti::;lion Date: 4 100 Time: i, Analyst: g
(mg/L) # Alive Observ. | Temp. (°C) | Sal (ppt) | DO (mg/L) pH
Control \© Loaded o 26.0 Zo 1o 4.2
.25 to 20,{ za 1.0 4.2
2.5 Vo <o.l 2o 1.0 4.2
5 (o (X 2o 1.0 R
10 o Zo, | Teo 1.0 4.2
20 lo v 6.2 20 Yo 4.2
DAY 1 Date: 4]3/0s Time: 134 % Analyst: R%7s
Nominal

Concentration # Alive Observ. | Temp. (°C) | Sal (ppt) | DO (mg/L) pH
Control (o

N 2lo IS 5. 1.9

125 10 8 Toq 14 6,1 1.5

2.5 4 (2 204 14 6. 1.4

5 o tod z6.% & £4.0 1.6

10 & fod Zon 14 LHeo 1.5

20 (o} od ‘26-'\ 14 LYo 3.4
DAY 2 Date: 4jujeo Time: 1320 Analyst: ¥B13S

Nominal
Concentration # Alive Observ. | Temp. (°C) | Sal (ppt) | DO (mg/L) pH

Control 1o p 202 27 X 1.1
L as 1o » Zt.i U b, 1.
9.5 £‘ p 2“( ’L‘ 6‘( _ 7L‘6

5 - - — —~ — ~—
10 — _ - — _

-~




TRIMMED SPEARMAN-KARBER METHOD. VERSION 1.5

DATE: 8/4/00 TEST NUMBER: 1 DURATION: 48 h
TOXICANT : SDhs
SPECIES: M.beryllina
RAW DATA: Concentration Number Mortalities
——————— (mg/1) Exposed
.00 10 0
1.25 10 0
2.50 : 10 2
5.00 10 10
10.00 10 10
20.00 10 10
SPEARMAN-KARBER TRIM: .00%
SPEARMAN-KARBER ESTIMATES: LC50: 3.08
95% LOWER CONFIDENCE: 2.58

95% UPPER CONFIDENCE: 3.67

T e e . s S ————— — ———— T f—— A T ——————— ks ot ot il s S S o S — T — — — {— O - o —— — T T T — S ————— L —



ESE ENVIRONMENTAL
TOXICOLOGY LABORATORY
GAINESVILLE, FLORIDA

PAGE:
ESE QA FORM NO: 097A REFTOX
REVISED: JANUARY 2000

REFERENCE TOXICANT TEST DATA SHEET

Client: py g Project Number: p.¢

Test Material Test Conditions
Amount of __Sbs 0.100 ® DQ Definitive 4 Static
Volume of Milli-Q Water: 100 (mL)
Date Prepared: B |oo [ ] Screening Duration: 4 & Hours

Test Organism History Dilution Water: Ngtuval , Filkered Seawoder

Species: M. bohia Lighting: [f\] Fluorescent [ ] Incandescent
Batch Number: 2000- o4 Photoperiod: il HrLight __ % HrDark
Age/Life Stage: 2465 Test Vessel Dimensions: 100 L X W_3soH
Date of Acclimation/Maintenance:__4]1{0 Test Solution Height: 4 (cm)
See Page 344 of Lnueri. Holds G Log Test Vessel Volume: 0.34% (L)
Mortality 48 hours priorto test:__2> (%) Test Solution Volume: 0.320 L)
Replicates/Concentration: [ Test Temperature: 20 + | °C
No. Of Organisms/Replicate: i 0 Test Salinity: 20 £ a2 ppt

Test Area Used: (5 1, hatin

Test Vessel Composition: [\] Glass [] Plastic

Test Concentrations Based on:

Test Protocol/Guideline Followed:

[{f Whole Material [] Active Ingredient 30p- A - pod
Test Concentrations: (Units: mq/t ) | Control | 3.5 5 ) 20 4o
Amount Dilution Water Added (mL) 200 |aa.5 | 1a9 a2 | aL liaz
Amount of Reftox Stock Added (mL) - 0.5 \ ) o 2
Additional Observations:
Data By: Ame Date: & l 3 }m)




ESE ENVIRONMENTAL, INC PAGE:
TOXICOLOGY LABORATORY ESE QA FORM NO: 097 REFTOX
GAINESVILLE, FLORIDA REVISED: JANUARY 2000

REFERENCE TOXICANT TEST DATA: DAY 0 -2

Client: . Project Number: Bef Tox Species M. bahia
DAY O REF TOXICANT:
Coljgggzilion Date: 4}(Joo Time: |4 Analyst: Bls
(mg/L) # Alive Observ. | Temp. (°C) | Sal (ppt) | DO (mg/L) pH
Control 1o L"‘*A:e& o 203 26 13 | 3.3
2.5 10 | 20, 2o 1.3 4.4
5 1o 20.0 2o 1.4 44
10 io 20.% 28 7.2 4.M
20 o o 20 .= 4.4
Mo o W 202 \S 1R 4.4
DAY 1 Date: 4jzjoo Time: (g% Analyst:  #Ts
Nominal

Concentration # Alive Observ. | Temp. (°C) | Sal(ppt) | DO (mg/L) pH

Control o 3! z20.% 2642 1.% f.1
2.5 9 LA F ToN 7o 1% 4.1
5 {o N 261 e I 4
i lo N Z0.6 2o A4 4.0
20 1 34 20,6 zo 63 4.0
Ho ) jo d 20 & 20 b 4.0
DAY 2 Date: §(%}00 Time: 1590 Analyst: Ap&
Nominal
Concentration # Alive Observ. | Temp. (°C) | Sal (ppt) | DO (mg/L) pH
Control e N Qo. 20 7.2 5.
a.5 9 N 297 ey 7.4 9.
5 1o N a0-b A1 7.4 £
10 L0 N Ro.1 i 7.4 g |
20 a 3D Q0. ¢ 2l 7. 8.1

Ho —




TRIMMED SPEARMAN-KARBER METHOD. VERSION 1.5

DATE: 8/3/00 TEST NUMBER: 2 DURATION:
TOXICANT : SDS
SPECIES: M.bahia
RAW DATA: Concentration Number Mortalities
——————— (mg/1) Exposed
.00 10 4]
2.50 - 10 1
5.00 10 0
10.00 10 0
20.00 10 6
40.00 10 10
SPEARMAN-KARBER TRIM: 3.33%
SPEARMAN-KARBER ESTIMATES: LC50: 18.36
95% LOWER CONFIDENCE: 14.54
95% UPPER CONFIDENCE: 23.18

NOTE: MORTALITY PROPORTIONS W



ESE Environmental

Toxicology Laboratory ESE Form No: 114

Gainesville, FL Effective: July 2000
SEA URCHIN FERTILIZATION TEST

Client: M4/ Project No.: Re§ Yoy

Test Substance: € 40y Test Species: L. varieqatus
) Jd

Source of Sea Urchins: bu\€ Specimen Masine Lobs Date Received: 4]y |0¢

See Page of the Invertebrate Holding Log

Condition of organisms: _ No¢ e}

Dilution Water: Notural $:i\eted Seawcctes Salinity: 24 %,

Test Temperature (°C): 2pL | Type of Lighting: ¢y ¢ escen’t

Test Guidelines: 4R - A -0oid  ASTM

. TEST CONCENTRATIONS
Concentration (wsit ) Control 2% S0 160 260 Hoo
Dilution Water (mL) Y 45.4\% 4496 445 94.0 G40
tock/Effluent (mL)__ ﬁ” | bwee | oce 0.9 i __?.

Stock Preparation / Comments:

Reimora S4ar® 0.2a €40y 1n 1600ml MIL-Q Liatec

ww FAnck .

1ol 8 OelmebnStock Aldted te 160ml with M- &

) ‘ = -
Les Mz\mxs Lrock waed e drepeye e tanteripations

Type of Test Chamber: blags Scintillation Vigls Test Chamber Volume (mL):

AL

Number of Replicates per Concentration: 3

Volume of Test Solution per Replicate (mL): k=)

Test Location: Qe p ®oeyn
\Y

Test Duration: A0 wmiaus\es

seaurch.cov



Page:
ESE QA Form Number: 016
Effective: 5/1/96

:nvironmental Science & Engineering, Inc.
‘oxicology Laboratory
rainesville, Florida

ACUTE TOXICITY DATA SHEET - WATER QUALITY DATA

— ——

TEST SUBSTANCE: (u9 Oy

[ oats || g/4/0

PROJECT NUMBER: ¢,§ Toy

TEST SPECIES: L. yarieqatus

| TIME s A
e -
INIT. HAT .
T T T T T
E SL |E SL HE SL lE SL ||E SL
or M or M or M or M or M or
DO {CN|lP |pH{DO JCN|}jP |pH|DO |CNQiP |pH DO [CN||P {pH|DO |{CN|{P |[pH|DO |CN
Blab |28
(om‘\\‘o\
2.b 128

| «

74 128

i
2.6 |38

2.6 93

| o

9. b|28

el E IR [T 1] [TTT]

KEY
TEMP - Temperature DO - Dissolved oxygen (mg/L) INIT. - Imﬁals
SL - Salinity (ppt) CN - Conductivity (#mhos/cm) REP - Replicate
pH - standard units INST - Instrument METH - Method
RIARATAT CARNCN . Naminal concentration



QST Environmental

Toxicology Laboratory QST Form No.: 116
Gainesville, Florida Effective: Feb 1997

SEA URCHIN FERTILIZATION TEST

Client: Miac Project No.:  fe€ Rof

Test Substance: (. 50y Test Species:__ L. varieqctus
! J

A y 7
Investigator: ’)ﬁ/ m M / ,Z~ Date:

FINAL EGG FERTILIZATION COUNTS

l REPLICATE VIAL
Concentration A m B ll C J D W TOTAL
2 e | Ul FN UIFVI|F
= 7
(erckeel m /5 6'7/“ 9 19/ " | # 33" S u 259
a2
o A e N
%0
o e far] o fom fse] | ] s
| 134
. B O 1l
o OE DD GEEE e
o e

HEEEERE

F:\users\2450\info.lab\seaurch.tst

3%

&%

827

5%

15%
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Ageendix A-6

Survivorship and Water Quality
Monitoring Results for Mysidopsis
bahia Sediment Bioassays for
Canaveral Harbor, July 2000



Environmental Science & Engineering, Inc. Page:
Aquatic Toxicology Laboratory ESE QA Form Number: 018
Gainesville, Florida Effective: APR 1993

Project: PPR| Canaveral Harbor Whele Sediment 31002i136- 0200 300
DAILY LOG

1loo - cediments wte Yeqt dessels . fagoved cedip o XS Q(m*;ggﬁ'”g\'r{ Iteced
Aeawcter - 24 99‘5 fec [ ?\uwuloﬁﬂa i ZSFQ Soc M. E"‘"Q' Allewed MB mewts

to <ettle m.en;;\jkk

Alo0 _ &t5 - Revewred \ o< Topk puctec N e ed -
\ines. bocded 20 (. ?\uhw\oﬁus ¢ 20 M. pebhia ate vz;»“ + JaY e hid

Sed Beine 5\.\-.“»-4‘; Yo ﬁ‘\re\'iew‘\ conns Yo bt gm -

4300  Mmomitoved hhest ¥ xed . V@WIA Drine Shn}«\a.

Checred Bielinge = 5 pn

F30joo Obseryed Tests ., Renewed sperlvice Wates,
Paonroted tesrs + ehecled nie \ides .
Ted oA bbalhia lopins é‘\(\ﬂc\u{) = Zm
Toow 6Aﬂ\.(~)\&€> FTopr W VNCAAG ovenents

Aupin~  Yenewal.
7 (3t]oo Obsevded + momToed tesrs . Fed paysid I/J.ékp.
¢[ifco  ohsecved feocrs. Cenewed over\yiply (yeter,
Toak w3 Samples, Renewed vavsid
Wwaker 1)) 30 ppt. To Redoce  Saliary.
Ted myaid . Shamp. NMonitoecd Lesnts.

A0 M obserded v pana Sofed t et checeed
Aplines. Ted onyarde ‘o.sler‘n.

Alajoe 615 Qemgaocd m% weden . Maningd cdpentd 54 TM%MQAQ_

‘(f‘floo Zin Obserled + mo(\('\orcﬂ tosTS. XNed npavaid bling S}Sc@ s ]

‘(/57/00 m. Obsevied + moa.Toted tesTo - Ted Mmusid beine Shano




QST Environmental, Inc. Page:

Toxicology Laboratory QST QA Form No. 018
Gainesville, Florida Revised: June 1997
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Environmental Science & Engineering, Inc.
Gainesville, FL

QST QA Form: 097
Effective: Oct 1997

SUBJECT: TOXICITY TEST DATA SHEET

sponsor:_ PP | Cenayeral Harbor

Project No.:__ 31 00 21 .- OR300 - 3100

TEST MATERIAL

Test Material: Whole Sediment

See Page ©2% of Effluent Log for Test Material Information

TEST CONDITIONS
{ 1 Range-finder A Static
[ ] Screening { ] Flow-Through
{ 1 Definitive
TEST DURATION: 10 da\{ S

PROTOCOL / GUIDELINES FOLLOWED:
EPA- 503[ 2-81{ ool

TEST AREA USED: _oder bath

TEST TEMPERATURE (°C): Q0% |

25 .
TEST SALINITY (ppt): b - 2

Mortality (%) During 48 Hours Prior to Test Initiation: >] ofo

Test Vessels: [1Open (] Covered

Test Container Volume: 1.l

Test Solution Volume: 0.6

TEST CONCENTRATIONS BASED ON: [ ] ACTIVE INGREDIENT REPLICATES FER CONCENTRATION: S
(4 WHOLE MATERIAL ORGANISMS PER REPLICATE: 20
DILUTION WATER:
TEST ANIMAL HISTORY Metur), Fibieced Sepupalker
Test Species: m\{s‘ 4 cpsis bahia Lighting: 0(1 Fluorescent [ ] Incandescent
Lot Number: Zo00 - oYyb Photoperiod: _ | (,  HoursLight: 8  Hours Dark
Age / Life Stage: "I dq-a S —
TEST VESSELS

Date Acclimation / Maintenance Began: za ! 0o

Dimensions &~ : 45 Length x _- Width x {.(, Height
See Page 3UD of Tnyertelprete Log for Data Test Solution Height: 5 cm

Liters

Liters

TEST SOLUTION PREPARATION

TEST CONCENTRATION n
mg/L Control 5 emp les

Volume of Dilution Water

Added (mL) 300 200

Volutne of Effluent / Stock
j Added () 200 K00

ADDITIONAL OBSERVATIONS: *Samp\es- K8-Cipp Ref, E£-CHoo /2, 34 5 and Dml‘\'\ica-’xa

DATA BY: fe DATE: 7171 00




ESE ENVIRONMENTAL
TOXICOLOGY LAB: GAINESVILLE, FL

QA FORM NO: 108D

EFFECTIVE: AUGUST 1997

SUBJECT: SEDIMENT TOXICITY DATA SHEET

SPONSOR: PPB/Canaveral Harbor
SAMPLE ID: CONTROL

PROJECT NUMBER: 31002186 - 0200- 3100
TEST SPECIES: Mysidopsis bahia

DATE-DAY | REP | TEMP SALIN | NH; pH DO COND FEEDING | INITIAL/TIME
9] (ppt) (ppm) (sw) | (mg/l) | (pmhos/cm)
{2400 OlA [ 203 25 201 [3.0] 6.2 Bs 2en, {130
2asie 1] 8 19.7 | A4 1.0 6% Z o a0 OO
Taol@l ¢ |d0.3 a8 |Lp.] [2.0] (-3 T | Gma N9 00O
?{2\{003 D 114.9 | &% 70|72~ QA [ GA DO
(ot € .91 A3 | o1 [9.3]1F.( T | € [24D
$ajoos|a [30.3] A4 ¢0] 1.1 | ImA 30
43100 5] o 1143 | 23 | ol 43| b B e | 875 [ 1125
% [d4foo’| ¢ | is.0| as B4 1.0 G S [G30
$fslood | D [18.\ | 2F o 1€.4] 7.0 Y A (230D
5/6/00 1 e f.5 AS” 7.3 2.4 aEN < l/[350
4o 0] A | xna | 0 0./ 4 | a2 — ats | {030
OBSERV REPLICATE
DATE-DAY A B C D E
24|00 O liscded zo R
225 jo> | N N N N N
#(3 0]09? N N ) o N
Hatjeo 3 N N nJ rJ N
gliood| o ol n) ol N
¢ /3 foos N N S N N
46\\%{(:0 6 N N N » M
(4007 o A) N o) o
8[sjo08 N N N o N
3lofco 9 ~ A o I N
anled 0] 90 9 40 ki 19
Comments:




ESE ENVIRONMENTAL
TOXICOLOGY LAB: GAINESVILLE, FL

QA FORM NO: 108D

EFFECTIVE: AUGUST 1997

SUBJECT: SEDIMENT TOXICITY DATA SHEET

SPONSOR: PPB/Canaveral Harbor
SAMPLE ID: E-CHOO-1/2

PROJECT NUMBER: 3100218 ¢ - 0AC0- 3100
TEST SPECIES: Mysidopsis bahia

&\

DATE-DAY | REP | TEMP SALIN | NH, pH DO COND FEEDING INITIAL/TIME
C) (ppt) (ppm) (su) | (mg/L) | (umhos/cm)

lzaov 1A lXx 3L |05 |0l AS Fhm L3O

oafer Tl g | 19.¢ | A9 .0 ©-3% Zw. 1000

F#[20/002] C |Q0.3~| 20 0.5 |Fd] .G Lo | T (400

21| D (3.6 2% 71|63 ou | Gmioo

Bloo*lE Ay | A5 |08 |8.3]|(.%¥ Crewe | A \3Y4D

B/3fo051 8 12521 3QS ¥\l 3.0 o | G230

4lajee Sl @ | 40 | 2y [ 5 {44 | b Brive fhoiop| gTS [ 1126

gjqfoo7| & [13.9] 2% o] 6-G Gom  |Gnn]a 30

§fsjoo 8| D [18\ |24 [0y [34]| %S T~ | D 1230

et °| E | 112 | Qs 5.¢ | 24 Lo~ | g (350

Al A Jjay | 11 |o5 |40 | 9% Pﬂs‘[ 1030

OBSERV REPLICATE

DATE-DAY A B C D E

1(\1%“00 001 .ded 1o [~

EJPETI O N ™ S ™ o

)3 0[002 ) N N N Q)

42i/od3 pJ nJ nJ N rJ

€[04 N ~ N pJ N

% [ajov$ N N N N n)

4\3lo> © p N N M A

% (4[007 N o) N N A

G [s]o03 o A) a) o) N

glelo 9 W +) S N W

anleo 10 14 b (7 1 18

Comments:




ESE ENVIRONMENTAL
TOXICOLOGY LAB: GAINESVILLE, FL

QA FORM NO: 108D

SUBJECT: SEDIMENT TOXICITY DATA SHEET

EFFECTIVE: AUGUST 1997

SPONSOR: PPB/Canaveral Harbor
SAMPLE ID: E-CHOO-3/4

PROJECT NUMBER: 3100218 6 - 0200~ 3100
TEST SPECIES: Mysidopsis bahia

M

DATE-DAY | REP | TEMP | SALIN NH, pH DO COND FEEDING | INITIAL/TIME
) | @pt) | @pm) | (Gu) | (mgL) | (umhosicm)

1(11:40:» °lAa 30k | Al |02 |R.0[3.2 Bo e W3O
asfod LB [ 110D 24 8.\ CP?\ Epn Zim_1000
oo |C (204 128 |02 [84]6F Fu 1T \A 0D
HRifor] D|15.7 | 33 3.0 .4 . | @ (100
glfoot| E |a1.5] 22 |09 [%.3] 6.1 “ra | T340
$/afor’ | A | 20.3 A4 31131 Zvn | T 430
glpfes 61 @ | G| 2% | 0> |43 16 e Shonf| s J (2
oo’ C [ 1.3 ]| AL .41 F 3 D e 420
% Kloos| D |ts.1 | ag 0.4 [ €3] F0 s Y V230
Slejoo Ol¢ | 152 | &5 rg | 2.5 S o 350
apjpo ) Kb | 1 oY |40 | 64 < | ®5 lie3o
OBSERV REPLICATE

DATE-DAY A B C E
w]l%Ioc 0 ltoaded 70 ] —7
3_{9@1]001 S o S n W
{300 N ) o~ N N
1/z1jo0 3 N N N N n

(1 fo0* N N n N N

¢ (a[00s o) N N od N

%|3je0 S N N N N A
6400 ® N N N o)

¢ [sfe0d N N a) N o)

8 fe(co 9 M ~ ", Iy N

%jajpo ¢ 19 5~ 2 /€ 19
Comments:




ESE ENVIRONMENTAL
TOXICOLOGY LAB: GAINESVILLE, FL

QA FORM NO: 108D

EFFECTIVE: AUGUST 1997

SUBJECT: SEDIMENT TOXICITY DATA SHEET

SPONSOR: PPB/Canaveral Harbor
SAMPLE ID: E-CHOOQO-Duplicate

PROJECT NUMBER: 3100212¢- 0200- 3100
TEST SPECIES: Mysidopsis bahia

DATE-DAY | REP | TEMP SALIN | NH, pH DO COND FEEDING | INITIAL/TIME
€0 | ep) | Gpm) | (u) | @mgL) | (umbosicm)

1!7«!’00 1| Aol Qb |02 [€0 3232 8s Goea N30

Mosfeo 1] B ] 190 | 3K $3.0] &@.3 Ev~ Eva. 1o 6o

FRopo2 ] C 1146 X% [ o, |32|S.5 Bua | T 1400

T3 | D | 19.6] 9 8- 11G.0 Gl 190 1DO

Qoo E |2t-] 23 | pg |<.3] G\ G | Tua 1340

Blajo’l A 1An.11 A %3133 _ Zvon | Fen 930

glajee Sl @ @b |20 o |43 ] 6 Shamp | 8TS [1125

§ldjo0”] € 1\F.F | 26 .0 1.6 G~ | Zre 930

g [sjood| D [1e.0 [ 34 |0y [%4|H4F S | T 1230

Flejos P &€ | 8. | Qs €¢ | 2.6 Etn £ 1350

Aj|oo Ol A [ wb | % |05 [42] 1 - Aty )soao

OBSERV REPLICATE

DATE-DAY A B C D E

11‘74{60  limaded 2o +— >

#ja%ao ! N N w v nJ

H3 o2 N N N N N

FHaulow? ) A N N nJ

g 1 foo N o 0 0 N

%/ AlopS N N N N Y

%|3jeo 6 I3 8! X N M

¢pmfodr N N N N N

% |sloot N N N A N

3o lco 9 y N N N Iy,

41n \ool0 i a0 had M /s

Comments:




ESE ENVIRONMENTAL
TOXICOLOGY LAB: GAINESVILLE, FL

QA FORM NO: 108D
EFFECTIVE: AUGUST 1997

SUBJECT: SEDIMENT TOXICITY DATA SHEET

SPONSOR: PPB/Canaveral Harbor
SAMPLE ID: E-CHOO-5

PROJECT NUMBER: 2100218 G- 0200- 31006
TEST SPECIES: Mysidopsis bahia

DATE-DAY | REP | TEMP SALIN | NH, pH DO COND FEEDING | INITIAL/TIME
0 (ppt) (ppm) (sw) | (mgll) | (umhos/cm)
Jufer ° A 06|26 |02 [RO] 3o &5 | 7w 1130
Wgafeo 1] B 9.8 | 54 G| v ¥ e Fm looo
FRope?| C 303 ] 24 | o) |94|&.5 | B | 1400
% [31)oo’ Dliaz 9{ 20|%.0 Ama__ | T \loD
8!]/004 E12ALL] A2 9.8 [%.3]S.G Cronn | Do 1RAUD
$/ajo05 | A [30.1] A 8.4 F.0 Zra | Grn Q30
F&']"zﬂ'oc ld | W@y | 2% 0.l |44 15 ng:"(‘m,o ATS [1128
Moo 7] C [18.\ | 2% §.1F ¢ Con e 430
§(s[o08| D | 162 |30 |05 [84|F 0 . | & @a3e
Slojos °|£ | 15.3 | &8 §.31 25 G | € 340
anfoo 0 A @b | 4 |05 |42 ] 1 — | ens J1e3e
OBSERV REFPLICATE
DATE-DAY A B C D E
1lis]soc 0 llcaded eo +—"""" —
| 4aajool | p o) o o 0
#]30]002 N o N, N N
EdcVlork o o P N N
g Jijpot] o a N N N
%[2/0P5 o o N oJ o)
4)3e0 6 N N S N N
¢[4lod 7 » N N N N
Lffoo & N N N N nJ
glelov 9 N e ~ N o~
shi® ] 7 1b 19 14 12,
Comments:




ESE ENVIRONMENTAL
TOXICOLOGY LAB: GAINESVILLE, FL

QA FORM NO: 108D

EFFECTIVE: AUGUST 1997

SUBJECT: SEDIMENT TOXICITY DATA SHEET

SPONSOR: PPB/Canaveral Harbor
SAMPLE ID: E-CHOO Reference

PROJECT NUMBER: 210C 219 6- 0200+ 3100
TEST SPECIES: Mysidopsis bahia

DATE-DAY | REP | TEMP SALIN | NH, pH DO COND FEEDING | INITIAL/TIME
) | @p) | @em) |(Gu) |@gLl) | (umhosicm)
7!1‘63‘0‘0 LA [3os | 26 | Lo | ] .3 &5 e 1120
2aajeo 1] 3 [ 199 | QX 2.0 G.3 A G 100 ©
ﬂ’!?)ollooz ClR.alag [ o] 33|84 Ghin | TAMu_1400
Hafoo? | D 1128 [ A% %-0| @ .9 Q| Don 1100
/oot E 1.9 A5 | ol 1906 4 Qe | DAn\340
42003 | A (4.9 | Abe 2.0/ 1.\ Fn | Zon 30
42l O] @ |15 | 26 |p ] [43 |15 '541':3&,4 NEWITEX’
dlee 7] € Jis.0 | a5 8.1 | 6T b~ | 930
sfskos| D s.a] 2% ol [§49]% G G | fm 1230
siei 0| E |1 s |“Fay §£3 | 2.5 £on € 1340
s 101 A [ 30 0.1 |4z by - M3 | 030
OBSERV REPLICATE
DATE-DAY A B C D E
ﬂ'm(oc Oltogded 20 +—" —>
%2900 ! N o ~ nJ o)
Haor| N N N N
1131003 N ] N ™ "
(1 {od4 A o N N ~
8 /a[o05 N N o) N N
4)3fee 6 N N Y, N M
¢ [u)oo 7 A N A N N
¢[s)oos A R o N A)
5 (wfgo 9 i P N, W W
B[ 010 lopdpg 2 /7 v 8!
Comments:




Aegendix A-7

Survivorship and Water Quality
Monitoring Results for Leptocheirus
plumulosus Sediment Bioassays for

Canaveral Harbor, July 2000



Environmental Science & Engineering, Inc.
Gainesville, FL

QST QA Form: 097
Effective: Oct 1997

SUBJECT: TOXICITY TEST DATA SHEET

Sponsor: P-?B_I { gnaveral Harlosr

Project No.:__ 310021 3¢ - 0200- 3100

Date Acclimation / Maintenance Began: 1[=zn { oL

See Page I Z_of Tnvertebvate Heldia 2 Log for Data

o
Mortality (%) During 48 Hours Prior to Test Initiation: > /o

TEST MATERIAL TEST CONDITIONS
Test Material:  Uhole imevit [ 1 Range-finder ) Static
ole Sedimen [ 1 Screening [ ] Flow-Through
[ ] Definitive
See Page 5% of Effluent Log for Test Material Information TEST DURATION: 10 daous
TEST AREA USED:
PROTOCOL / GUIDELINES FOLLOWED: TEST TEMPERATURE (*C): 20% | .
EPA- 503/ g-ai{ cot TEST SALINITY (ppt): 23t 2
TEST CONCENTRATIONS BASED ON: [ ] ACTIVE INGREDIENT REPLICATES PER CONCE TION: ‘5_—
[ WHOLE MATERIAL ORGANISMS PER REPLICATE: 20
DILUTION WATER:
TEST ANIMAL HISTORY Natuved, FilMeved Seouoateyr
Test Species: Le,g%oc_hc{ U p\ umulegus Lighting: ] Fluorescent [ ] Incandescent
Lot Number: TG - oy S Photoperiod: il Hours Light : 2 Hours Dark
Age / Life Stage: va.«.lé
TEST VESSELS

Dimensions (¢ : yo.5 Length x - Width x_23 Height
Test Solution Height: 12 cm
Test Vessels: [ Open {1 Covered

Test Container Volume: 2.0 Liters

Test Solution Volume; 0.8 Liters

TEST SOLUTION PREPARATION

TEST CONCENTRATION

@ mg/L Control Samples
Volume of Dilution Water
Added (m( ) 80¢ 300
Volume of Effluent / Stock
Added (i ) K00 200

ADDITIONAL OBSERVATIONS:

DATA BY: v DATE: i1l 00




ESE ENVIRONMENTAL

TOXICOLOGY LAB: GAINESVILLE, FL

QA FORM NO: 108D

EFFECTIVE: AUGUST 1997

SUBJECT: SEDIMENT TOXICITY DATA SHEET

SPONSOR: PPB/Canaveral Harbor
SAMPLE ID: CONTROL

PROJECT NUMBER; 31002186 - 0200 3100

TEST SPECIES: Leptocheirus plumulosus

G

DATE-DAY | REP | TEMP SALIN | NH, pH DO COND FEEDING | INITIAL/TIME
O (ppt) (ppm) (s.u) | (mg/ll) | (nmhos/cm)
';l\%'[oc ) A 203l & | 48,1 |3.0] (08 &5 Ton NS
224l 1] B | 196 | A% 4.0 | A Zu 100D
1/30/0f | £ 1 \4.%1 3% | 40.( |2.O] 7§ Sha 1320 |
Ao [ D | (a2 |2} 2.0 T 1OD
g/ioot| = | 2v.3[ ke Lo [ ¥ F.| Thon 14 00
2{a| A [20.4] Q6 3.2 .4 G 430
4)3Joc °l & [2o | 76 | Zp.| |43 | 16 8Ts [ 1125
g14(007)1C [14.6 | G EA NI Tm [a30
{Ishod] n |R0-D| 26 |Lp. (%3] 6Y Ere (1230
/0l e | 19.9 | 2% 5.3 | 2! <m [ (340
0joo [ A s | 2n [ 48] |97 | 7y ATs |lo%e
OBSERV REPLICATE
DATE-DAY A B C D E
1|24(00 Olteaded 20 T >
*|a4)oo! S b S N ™
F 3o[e 2 o o N n wJ
3(2)|00° N o ) p) N
g[1 /oo \ N N N o
g{ajo0 s o) o r S o
%13|eo 6 N A) N N N
g [4/od7 n) nd o n) N
¢ [Shoos N N N N N
glujos 9 M N tJ N N
ginloo 0] A 20 A 70 A GA 1% A
Comments:




ESE ENVIRONMENTAL
TOXICOLOGY LAB: GAINESVILLE, FL

QA FORM NO: 108D

EFFECTIVE: AUGUST 1597

SUBJECT: SEDIMENT TOXICITY DATA SHEET

SPONSOR: PPB/Canaveral Harbor
SAMPLE ID: E-CHQO-1/2

PROJECT NUMBER: 3iC02186&- 02cC- 3100
TEST SPECIES: Leptocheirus plumulosus

DATE-DAY | REP | TEMP SALIN | NH; pH DO COND FEEDING | INITIAL/TIME
°C) (ppt) (ppm) (su) | (mg/ll) | (umhos/cm)

e O A D0l 2F [ 92 |F8 | 4.0 45 T N\UE

Aasle IR | 195 | 3% <Al t.d Fin 100D

2 froor’  C Qx| A% |05 [+9]| S-4 ZM_L230

3003 | O [14.5 | 3 3.4 |40 U 10D

oo | £ |2 e |04 [T.4) 45% U 40D

112{00° | A | Qo4 2% L] 6. Caa_ 230

gafoc 1 B | vay [ 21 [ oY [46] 15 f1s / 1125

gafoo’] < | 19.3 2% 2.013F.0 e [A30

$lslood3| D 1302 dF | p 4 [84 | &8 Zas. 123D

Slo (o °| £ 1 36.0 | 2% g4 | 22 (o [ 1340

4\njoo ol L ) % p.4 9 1.4 wTs_[1030

OBSERYV REPLICATE

DATE-DAY A B Cc D E

eafeo 0 |loaded 20 T >

T |aapdl N o o o N

3{3po® 2 N N N N J

F31jo03 A ad rJ o i~

(1004 N N N ~ N

B( QO o o o) oS N

‘bl"b!ob 6 ) N N N N

3 [4joo ” N N oS A K

8(sjo0 8] o N o N N

Zlofeo 9 N onJ N N o

‘“‘\‘\ob 10 20 A % A 8 A SA 10 A

6\

Comments: % mm 9 , W § .




ESE ENVIRONMENTAL
TOXICOLOGY LAB: GAINESVILLE, FL

QA FORM NO: 108D

EFFECTIVE: AUGUST 1997

SUBJECT: SEDIMENT TOXICITY DATA SHEET

SPONSOR: PPB/Canaveral Harbor
SAMPLE ID: E-CHOO-3/4

PROJECT NUMBER: 31002186 - 0200~ 3100
TEST SPECIES: Leptocheirus plumulosus

[

DATE-DAY } REP | TEMP SALIN | NH; pH DO COND FEEDING | INITIAL/TIME
) | @) | Gpm) | (su) | (mgL) | (umhos/em)
‘ﬂ‘-mloo ol al2035|ax |e2 |%.¥ 3.6 &5 |lopa 4SS
Qoalee 1] B ] 193 | 3% .01 1.\ T 1O OO
?lé)o'loo 21 ¢ 1.3 3% 6% | S| F.% G (2230 ]
#1joo3 | © [19.2 | 3% 3-414.} 2 1\ 0D
8100l E 213 ] 26 |o.2. %] *.1 Doa {400
$jajoo’| A [20.2] A% g.016.9 v GR0
Al 618 | 163 | 21 | 0.7 |4H4 | TH BTS ) 1125
$lyfod’] < | (4.3 | 27 ¥2| 1.5 S 430
3(slevs| D | 200 2F |6.2 [|5-% |4.a T (230
Slel®®| g | 194 | 28 g.c |73 L (340
4nleo O A [ Va2 [ 74 | 0.2 [42 | 1S 815/ 1830
OBSERV REPLICATE
DATE-DAY A B C E
o0 01 (onded 2o —3
3 |o.0)0d! 0 N N o) N
%|30002 o o ) o rJ
Haood] N N r N N
2o+ o) N N N N
2[5,/005 ol N N - )
4]aloe 6 N N N M N
$ |4 f007 N o N N o
3/s]o0 8 N o) o ~
S/l O Y N ~ )
lﬁhl\oo 0] z06 A z0 A 13 A 20 19 A
Comments:




ESE ENVIRONMENTAL
TOXICOLOGY LAB: GAINESVILLE, FL

QA FORM NO: 108D

EFFECTIVE: AUGUST 1997

SUBJECT: SEDIMENT TOXICITY DATA SHEET

SPONSOR: PPB/Canaveral Harbor PROJECT NUMBER: 310021236~ CR00- 31060

SAMPLE ID: E-CHOO-5 TEST SPECIES: Leptocheirus plumulosus

DATE-DAY | REP | TEMP SALIN | NH, pH DO COND FEEDING | INITIAL/TIME

C) (ppt) (ppm) (su) | (mgl) | (pmhos/cm)

B2 o] plaoG|2s |62 |33 3¢ 3 | nay

aales L) D | 196 | QY 11| S I TaY =)
Faojoo?| C 1149 [AY |05 |g.\ | %3 Sra 1230
Farjoo3 ] D [ 4.5 | a3 5.4 |&.H Ten N\ OO
g(iood| E Y 2L 103 [%.96.9 Crea AYOD
2/alov’ | A | 30.4] 2.3 3:-0] 6.4 Eve 930
412fe0 6] @ |1a% | 26 |24 |43 | A 8Ts/ 1129
tjafoe’] ¢ 114 | | *$% +91%.35 Zrm 3D
g(sjoo 8| D |1a.q | 23 |p2 |85 |12 G 122D
sigleo 91 & 129 | as¢ .3 | 2.2 g [1340
q!-\!oo 101 A | et 24 5:3 lanz &N BTs/ )o30
OBSERV REPLICATE
DATE-DAY A B C D E
1&14{00 O lnaded 2o T
#{agjoo ! P S rd [ ~
1[30]oc0? N ) nJ N nJ
?31)003 N ™ ) N o
8t jod* ol N N o) oJ
g[30DS N oJ N oJ J
4fajee S N A N N N
2/ 4foo 7 ol N N o N
¢/5[e08 N N o) N a)
Fle foo 9 ) ) Iy ~J ~N
Anflwo 0] 10A (O s LA 30F  joa |38 FUF
Comments:

o\




ESE ENVIRONMENTAL
TOXICOLOGY LAB: GAINESVILLE, FL

QA FORM NO: 108D

EFFECTIVE: AUGUST 1997

SUBJECT: SEDIMENT TOXICITY DATA SHEET

SPONSOR: PPB/Canaveral Harbor
SAMPLE ID: E-CHOO-Duplicate

PROJECT NUMBER: 3i100218 G- 03200- 3,00
TEST SPECIES: Leptocheirus plumulosus

Wi

DATE-DAY | REP | TEMP SALIN | NH, pH DO COND FEEDING | INITIAL/TIME
) | @p | @pm) | (sw) | (mgL) | (umhosicm)

ealee O ¥ A0S AT [e2 [1.3] >4 &5 | Twnag
2240 'l g | 19.4 | &Y 1.€ | 1.4 Sm_ 1000
Fhopo?] 1146 | oL | 8.b | 9.0 (.9 Ton N3 R0
oo | O 19.2 | Q3 %-3) G| D 1100
¢/1po * E [2l.3] 2l |08 [$.0]8.4 S YUAD
‘75!&(005 A | A0.A5 &% A F.0 S ARG
A|3[oo 1% |8 [ 21 0.5 |42 ] 56 BTs [ (25
Rfoo 7| < |{a.> | 2¢ $-3] 1.6 v |4.30
$[sjoos| D [2.0 | 2% | s.c |§3] 3.0 Ere 1230
Sl [6d 91 £ | 1.9 s 549 7.3 T 1340
q,\-\\loo 101 N 19.C | 24 DS |45 | b 418 _flb 28
OBSERV REPLICATE
DATE-DAY A B C D E
oo O Nogded 70 7 —— —7

T {24 )00 N r N RN oJ
Fagoz]| o) N ) n)
Haioo® N S pJ ~ nJ

g/l oo N N N ~ A

% [2[ov] N N N A N

Aajee ° 8 N N N A

¥ (4jo0 7 N N N N S

¢ (s Joos N o S N N

Flofoo 9 » ™ W N N
4\n|oo 10 1z A 13 A £A 2o Lon
Comments:
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ESE ENVIRONMENTAL
TOXICOLOGY LAB: GAINESVILLE, FL

QA FORM NO: 108D

EFFECTIVE: AUGUST 1997

SUBJECT: SEDIMENT TOXICITY DATA SHEET

M

SPONSOR: PPB/Canaveral Harbor PROJECT NUMBER: 3100213 &¢-0200 3100

SAMPLE ID: RS-CHOO Ref TEST SPECIES: Leptocheirus plumulosus

DATE-DAY | REP | TEMP SALIN | NH, pH DO COND FEEDING | INITIAL/TIME
0 | @ |@pm) |(su) | (mgL) | (umbosicm)

Mo Of A 1306 QF | Lol [€1]6E &5 | Tro NUS

Wk V| B 196 | B4 3.0 | *.3 w000

102 ] & | 30.01 3% | .| €\ ] 34 G \13A0

13Yoo? | D | (a.5 | Y %3] %.2 Fva UOQ

fhjoo 4l I |AA| ANo | 20l |R.A| 6. F Den \4B80

(2ot | A 204 2% - N Zm 930

%13 [o0 61 B {wa | 727 | <40l |43 [ 1y pis /1125

giMloo 7] < 1G.A ] 2% ¥.0| %.5 G330

3(sjoo 8] O119.9 1@ | Lol (44 ] %3 Fen 123D

slolos 9 £ |1 | a9 ss | 2a e [13%0

dnjeo 01 A | &Y [ 2% | <o [A7 ] 19 825 { [o}o

OBSERV REPLICATE

DATE-DAY A B C D E

1% !’oa Otoched 70 T T >

#]aq|o0! ) ) N o N

7 hooo? N o N nJ ~J

(31003 N o . N ~J

glifove] o N N N N

% (3o’ o nJ o N nJ

4| n[00 6 N N N A N

$]4 007 N N N N ~

8(slo%s] o o o o N

glelod 9 v, N, ) A o/

4nfo0l0] 194 e 1Aa 3NF| (A HE 194 INE| $a \88F

Comments:




Aeeendix A-8

Sediment Reference Toxicant
Data Sheets for Canaveral Harbor
Sediments, July 2000



ESE ENVIRONMENTAL
TOXICOLOGY LABORATORY
GAINESVILLE, FLORIDA

PAGE._ =
ESE QA FORM NO: 097A REFTOX
REVISED: JANUARY 2000

REFERENCE TOXICANT TEST DATA SHEET

Client: 1o Project Number: Rof —Toy
Test Material Test Conditions

Amount of _ (A C\a 0.0322 (® ] Definitive ] Static
Volume of Milli-Q Water: 1060 (mL)
Date Prepared: 1\»ifeo [ ] Screening Duration: 9(. Hours

Test Organism History Dilution Water: \s1, al, Filtered Seawsater
Species:__L. plumulesus Lighting: [N Fluorescent []Incandescent
Batch Number: 2000 - OU S Photoperiod: b HrLight___ & HrDark
Age/Life Stage:__uuenile Test Vessel Dimensiogims?l oo LX - W_So H
Date of Acclimation/Maintenance: 1}21[o® Test Solution Height: Y (cm)
See Page 342 of Tuy ext, Holde 2oy Log Test Vessel Volume: 0.34% @)
Mortality 48 hours prior to test:__>[ (%) Test Solution Volume: 0.5 (L)
Replicates/Concentration: | Test Temperature: 2p0 + °c
No. Of Organisms/Replicate: Lo Test Salinity: ;;’ig"‘ + 2 ppt

Test Area Used: W aterbath

Test Vessel Composition: {(] Glass [] Plastic

Test Concentrations Based on:

Test Protocol/Guideline Followed:

4 Whole Material [] Active Ingredient S0P- A- oo4
Test Concentrations: (Units: mgq /i ) | Control | 5 25, 0.512 | 1.0a 2.05 | #a
Amount Dilution Water Added (mL) aso  |z2un.2 | 2936 | 221.2 | 224.4] 1998
Amount of Reftox Stock Added (mL) - 22 | u.4 2.2 |as5.6 | 512
Additional Observations:
Ame Date: 73t

Data By:




ESE ENVIRONMENTAL, INC PAGE:

TOXICOLOGY LABORATORY ESE QA FORM NO: 097 REFTOX
GAINESVILLE, FLORIDA REVISED: JANUARY 2000

REFERENCE TOXICANT TEST DATA: DAY 0 -2

Client: C Project Number: N ox Speciesl. plumwlosus
DAY 0 REF TOXICANT:
Nominal Date:  </3ije0 Time: 300 Analyst:  ApL
Concentration
(mg/L) # Alive Observ. | Temp. (°C) | Sal (ppt) | DO (mg/L) pH
Control Laded 1© " 20.5 a5 7.7 g.3
0.250 | - 26.3 25 1.7 §->
0.512 o 0.2 a5 1.7 £ 3
Voa o 30.) aH 7-0 §.3
2.05 N 0.1 a4 74 §.3
N J A 20-) ax 0.1 g4
DAY 1 Date: g8lt|ce Time: | 30 Analyst: ADE
Nominal

Concentration # Alive Observ. | Temp. (°C) | Sal(ppt) | DO (mg/L) pH

Control 1o N b al 7.% 2.2
0.35, 1% X 200 o1 7.3 €.2
Q.512 10 N 2.7 41 7-3 £z
Loz 0 N N | 7.1 g.1
2.05 10 N 9.1 25 7.9 €.2
. | 4 D 31.9 22 7.7 3.1

DAY 2 Date:  4je2jood Time: 536 Analyst: A75

Nominal

Concentration # Alive Observ. | Temp. (°C) | Sal(ppt) | DO (mg/L) pH

Control 1o N 20,0 21 6.5 4.0
0.250L IS N zl.© 21 1.0 4,0
0.5t o N 70.9 21 1o _‘i,o
O (o N 2i.0 1 1.0 4.0
2.05 q (& AR 7% 1.1 4,6

. | 5 bd 3leth| 20 23 14 4.6




ESE ENVIRONMENTAL

ESE QA FORM NO: 097 REFTOX

TOXICOLOGY LABORATORY EFFECTIVE: AUGUST 1997
REFERENCE TOXICANT TEST DATA: DAY 3 AND 4
Client: ¢ Project Number: z.c T, Species: |, plumulosus
DAY 3
Date: 4 [3j00 Time: |46 Analyst: g
Nominal ) .
Concentration # Alive Observ. | Temp. (°C) | Sal (ppt) | DO (mg/L) pH
Control ‘o N 20.% 44 S 4.1
0.2350 10 p 205 24 4.6 %\
0.512 o v 20.4 7% b 3.1
Lo 10 N T 24 6.% 41
2.05 4 \ Levh ZoN 76 bq 1.1
4.1 o 40 200 z24 6.9 4.
DAY 4 Date: 4y (o0 Time: 1245 Analyst: g
Nominal
Concentration # Alive Observ. | Temp. (°C) | Sal (ppt) | DO (mg/L) pH
2
Control 9 r{gﬁ o 3o 61 1.9
0.350 (e A Toth o ! 1%
0.512 -t ZNF 2D >0 %.4 1.9
1,02 lo A 26,0 7% b.a A
2.05 & d, (OF 20,% 21 T 1.5
N ~ — 2o - "" B
SUMMARY COMMENTS:
Nominal Number
Concentration Dead
Control J\w;f’
060.296 o
.52 2
l.e2 o
7.0% al
WA \s




Appendix A-9

Survivorship and Water Quality
Monitoring Results for
Macoma nasuta
Bioaccumulation Tests for
Canaveral Harbor, July 2000



Environmental Science & Engineering, Inc. Page:
Aguatic Toxicology Laboratory ESE QA Form Number: 018
Gainesville, Florida Effective: APR 1993

Project: ;
J Wﬁ/éoﬂm Horloor  Bicaccumulation 310021 86 - 0don- 3100

DAILY LOG

Locded 4ediments inte qguqﬁq and § led \»!29 pet naburel Fritered seawter,

\l'h!oo s -
Hooked wp astaton and allowed cediments 4o setile oueru\\‘ak‘*.

114{00 MG - KeuewaA o N ec emolt ed zo

m.& Ao and 20 D Jdirens inte Yead \leﬁela Al csv((:,)qums' Aﬂpea red

%o Re I «306) condition {Jr\o\' T test juitition.

FilaG oo S, Obseried + momTored Lests.

Removed 1 dend clam Erowm fepp Sampele Echoo- =

CMecKed  @ir \ines .

T : -
4130{00 OlbserJed + Mon\volecd ‘ECaT“sj Noted head @Q%Aw\av\lxs

+ Rereoyed Aewd D\l‘gﬁl\h& AMS .

W3iJos  &is - Mm%@ @W%M d\,qlc\MM\\‘uvla.szL\,

qpaddry, mospnsme o, (lachiod aunlinse . Mevidorad v diieved fost.
ldoe  8te-  Mowdmed ¢ drened T5t, Needt pmTin TMJ&Z-V\ s piun oI .

Alzfoe 475 -

413jue_gns - /"\awl'dla& *Mﬂ@j ‘\"a—dﬂm;b-ﬂw,hk« s tomente (hocleod godinso

alufve &7s - Mondprd ¢ Arenvtd ek RMW@ ‘CM/LWM

reonpntmands & duckel) aindizen.

g/ sjo0 ~ M o P rote (3} e ST

Q/;Qzﬂ/wj_ OAMAA ,u/ )L

J



Environmental Science & Engineering, Inc.
Gainesville, FL.

QST QA Form: 097
Effective: Oct 1997

SUBJECT: TOXICITY TEST DATA SHEET

sponsor:_PPRI Caraveral Hevbor

Project No.: 31008186 - 0400 - 3100

TEST MATERIAL

Test Material: Whole  Sedinent

See Page $2% of Effluent Log for Test Material Information

PROTOCOL / GUIDELINES FOLLOWED:
EPA- 5031%-911 00\

TEST CONCENTRATIONS BASED ON: [ ] ACTIVE INGREDIENT

TEST CONDITIONS
[ 1 Range-finder . Static
I{] Screening ] Flow-Through
[ ] Definitive '
TEST DURATION: 10 dawus
TEST AREA USED: Ricoccumulation Roowm
TEST TEMPERATURE (°C): -xe) .
TEST SALINITY (ppt): a5 2

REPLICATES PER CONCENTRATION: 3

Test Species: __ Ylacprmma nasiuta

[ WHOLE MATERIAL ORGANISMS PER REPLICATE: 20
DILUTION WATER:
TEST ANIMAL HISTORY Nedurel, Fildeved Seasoatec

Lighting: (X| Fluorescent [ ] Incandescent

See Page AU of Tnyertehrate Bmd)‘ﬂg Log for Data

o
Mortality (%) During 48 Hours Prior to Test Initiation: bl

Lot Number: Lo0o - oYyl Photoperiod: |l Hours Light : % Hours Dark
Age [ Life Stage: iy ed ; T~ cm

TEST VESSELS
Date Acclimation / Maintenance Began: | !'Z,"l f_ o0

Dimensions ¢m) : 50 Length x 265 Width x 3\. 5 Height
Test Solution Height: ~25 cm
Test Vessels: D‘l Open. [ ] Covered

Test Container Volume: 317.5 Liters

Test Solution Volume: ~30.0 Liters

TEST SOLUTION PREPARATION

TEST CONCENTRATION
% mg/L Control

Volume of Dilution Water ¥
Added (Gal)

Volume of Effluent / Stock
Added (g ) 2

ADDITIONAL OBSERVATIONS: _* Same foc euecy Sample

DATABY: Al DATE: Uit 00




ESE ENVIRONMENTAL
TOXICOLOGY LAB: GAINESVILLE, FL

QA FORM NO: 108D

EFFECTIVE: AUGUST 1997

SUBJECT: SEDIMENT TOXICITY DATA SHEET

SPONSOR: PPB/Canaveral Harbor PROJECT NUMBER: 3100213G - 0400 - 3100
SAMPLE ID: CONTROL TEST SPECIES: Macoma nasuta
DATE-DAY | REP | TEMP SALIN ] NH, pH DO COND FEEDING | INITIAL/TIME
¢0) | ®p) | pm) | (sw) | mgl) | (umhosicm)
zajes O A |11 2% 43 | WY loso | prs
7(as/ce 1| B |32 2s 2.3 | 4.8 S 1L OO
#hofo?|C |ig.0 |As ¢.3 | 7.3 G WUBO
aee 3] o Q3 | 2o 4.5 | 19 BTS [ jouo
A)ifeo lE g\ | 28 43 | 1S Brs | 0995
Gpejoc S| A |83 | 26 44 | 1.9 5/ toeo
Ao 6] & | g1 | 26 4,%| 14 ‘ 8rs{ ag00
gloo 7] € 709 | b 23 | 1.6 ats/ (o 05
d(sloo 8| D [18.4 | 25 8.5 | (.8 G (Y00
flolw °| € [ig. ( | 25 %3 | 23 £m/i330
sjoo 10 A | (9 2% 3.2 | 19 Brafogus
OBSERV REPLICATE
DATE-DAY A B C D E
12jr0 O lieched To 1 >
Hagjoo 1| N A N &
H3ope0? | o 1d ol N N N
13ifes N N N I8, A
‘bll !ob 4 P N N N I
4le 00 O P N N A M
alajoo 6 id P\ N N N
4luloo 7 %4 A 24 (A N
¢[sfoo 3] =24 N |d N N
JTALY S BT e N (&
anfoo 10f )14 /14 [bs 13e 14 |14
Comments:




ESE ENVIRONMENTAL QA FORM NO: 108D
TOXICOLOGY LAB: GAINESVILLE, FL EFFECTIVE: AUGUST 1997

SUBJECT: SEDIMENT TOXICITY DATA SHEET

SPONSOR: PPB/Canaveral Harbor PROJECT NUMBER: 310021%6 - 0400- 3100

SAMPLE ID: E-CHOO Reference TEST SPECIES: Macoma nasuta

DATE-DAY | REP | TEMP | SALIN | NH, pH | DO COND FEEDING | INITIAL/TIME

C) (ppt) (ppm) (su) | (mg/L) | (upmhos/cm)

ekt ol a | zom Z5 14 | e BY5 [ (o oo
2/2dfes 1] B | 19 Qs .2 | 3.4 T (VOO
7@30{002 C lig-® s .51 %0 Cf)w\.!wao
Usigeo 3| D [ a5 | b 35 | 16 Brs/ lou o
ghfee 4l F | 196 | <6 93 | 16 frs) 0455
Alelec 31 A | Kb | 26 44 | 1.4 B/ toc o
3|30 6| B | 184 | 26 43 | 68 ms,/ ogoe
fg]uloo 1 e e.b | To - ) s | (oS
glsjoo 81 D |8.5 ays 251 %3 Zr~_| 1100
sl joo 2| E K5 25 7.« | 2.2 S [ (330
gnjoc 0] A | 1801 | 26 4.1 | 10 Brs (034G
OBSERV REPLICATE

DATE-DAY A B C D E
jeajer O lieaded o T BN

#/29l00 ! S o N n nJ
H3op?| {d [ d o L d )
oo 3 N s 14 (&) P\
4)i]ee ? N N N A A

4le o2 5 N p N 1d N
alajeo 6 N 1d N Y 2d
glujoo 7 2 X M 14 Bd
glsloo 8) 14 1d L4 | & \d
defoos] 14 24 sd 24 d

4 {oo 0] 11 P 14 [3 Ko & 1oq
Comments: b‘\)\ol/




ESE ENVIRONMENTAL
TOXICOLOGY LAB: GAINESVILLE, FL

QA FORM NO: 108D

EFFECTIVE: AUGUST 1997

SUBJECT: SEDIMENT TOXICITY DATA SHEET

SPONSOR: PPB/Canaveral Harbor
SAMPLE ID: E-CHOO-1/2

PROJECT NUMBER: 3t 00212 6- 0400~ 3100
TEST SPECIES: Macoma nasuta

Comments; ¥ O ldeea \ﬁso\ce& 69»\& \po‘(‘ L).)\‘\GVCT.

5P

DATE-DAY | REP | TEMP SALIN | NH, pH DO COND FEEDING | INITIAL/TIME
() (ppH) (ppm) (su) | (mg/L) | (umhos/cm)
1)z [o0 Ol A | zez | 25 4.3 | 1.5 s [1009
1atjes 1] B | N3 as 8.0 | F.0 £ (Moo
7 Bofoo?] & | (2.6 |AS g\ 13.3 e {1430
1|31jo0 3l D [zoe |26 %5 | 1.6 815/ teyo
%)1]oo 1 Flws | ae 44 | 11 frs] 095 9
afejoo S| A g6 | 26 44 | 1.6 ATs/ (oo
glsjee O] b |ta> | 26 45 | 16 Brsf 0500
‘biﬂloo V¢ | 6.7 | 26 9.3 | 1.9 B/ (00S
2(5)loo 81 D 132 25 g.4 |+ | (1400
flefeo | C | g2 | 25 54 | 02 €/ (330
apiJos 0] A | 120 | 26 42 | 1% B | 6%us
OBSERV REPLICATE
DATE-DAY A B C D E
Tjeajeo O looded o o >
1 p4foo ! pS N N N )
1f30j00?| {d g«ik‘( N " i N r
"1!"’1{!00 3 N 14 M Z4d N
Ao 41 (4 N N N 14
Alzfes 5 4 N (3 &) 1A
Alajoe 6 Y 4 N Zd {4
4y |00 7 23 24 34 4 (4
Q/s5(eo 8 4d | d 4d A xd
Blofo ] 2 14 | wdd (4 |9 o 34 N 2
alnfos 9] ¢ I3 R, 0 It V3 (A




ESE ENVIRONMENTAL
TOXICOLOGY LAB: GAINESVILLE, FL

QA FORM NO: 108D

EFFECTIVE: AUGUST 1997

SUBJECT: SEDIMENT TOXICITY DATA SHEET

SPONSOR: PPB/Canaveral Harbor PROJECT NUMBER: 3100218 6- 0400 3100
SAMPLE ID: E-CHOO-3/4 TEST SPECIES: Macoma nasuta
DATE-DAY | REP | TEMP SALIN | NH, pH DO COND FEEDING | INITIAL/TIME

O (ppt) (ppm) (su) | (mg/L) | (umhos/cm)
p(zfer O A | 2o zb 23 | i BT [1000
gl LIB | g | 2% gl |14 Fm V100
FRyo0?]| S |12.9] 26 <-416-9 T [\4 30
1 oo 3 o | & 26 3.5 | 1% BIS [ (oM O
dlijoo 41 EF |83 | 2 5.4 | 1% BT | 0455
alefec S| A |G | 26 43 | 195 g5/ leo2
al3foc O & | 181 26 24 | & Bis[ 6960
alee T e [0 | 26 %3 | 1.5 875 [ 1eos
§/sloo 3| D |14.5 | 2F «3 | %1 T 1 00
Slejse °le | ig.t | g5 73 | ¢4 gon fr330
aljeo 0] A | b1 | ze |y f1s { 03q5
OBSERV REPLICATE
DATEDAY | A B c D E
Yzapo Olicaded 20 A
Hagjo0 ! N nJ p ) N,
130 {002 | d W o 24
Yufeo 1a N 14 N 1d
3| [oo 4 .24 N A A A
%12!00 5 N N A id 1
4l3joo_ ¢ N N N N N
aulos 7| (4 san N 24 2d w7
glsloo 8 N ad N o N
Y ejoo? N 14 14 14 1d
A jeo 0| i /b . 1b ad |
Comments; \1\0}




ESE ENVIRONMENTAL

TOXICOLOGY LAB: GAINESVILLE, FL

QA FORM NO: 108D

EFFECTIVE: AUGUST 1997

SUBJECT: SEDIMENT TOXICITY DATA SHEET

SPONSOR: PPB/Canaveral Harbor PROJECT NUMBER: 3i00 218 G- 0400 3100
SAMPLE ID: E-CHOO-5 TEST SPECIES: Macoma nasuta
DATE-DAY | REP | TEMP SALIN | NH, pH DO COND FEEDING | INITIAL/TIME
¢C) | GpY | (pm) |(su) | (mgl) | (umhosicm)
a)z4fos O] A |70 76 24 | 6 AT5 Jivoe
2a2ales 1| B | g2 | 2 84 | 4.5 Sam j L0
7(3epo2|C | 185 | aS 76 17.3 T AU 20
aifeo P D |83 | 286 4.5 | 1.9 Grsl! oya
glifoo *| £ | 4.2 | z& %3 | 13 BTs | 0953
/6\7,{‘00 ST A | e 26 B4 1.3 815{ {soo
N\3Joo 61 B | 182 26 4 | 1S frs [e900
amjoc 7] ¢ {209 | 26 $.3 | .5 ars( toe S
¢(slo 8] D |i8.5 | A 8.5 | +.3 Zrnf \{ OO
Slofos °| & | (3.2 2S 7.3 | ¢.% g~ fL330
ahloo 0l g | e | 7w 42 | 1.9 ATS Jogue
OBSERV REPLICATE
DATE-DAY A B C D E
U#jeo O lsaded 7o |T— —>
Haajoo!'| \d 0 p N i
tpolo2]| 14 \d N N 24
|3t oo 3 N N P N |4
‘6‘11106 4 P! N N 0 N
4fzlo0 3 N (A M M N
Alaloo  © L2 N N M 24
4mfoo 7 M 54 s N 14
Ysioo 8] |4 N | Lewn 24 N 54
9 |00’ 3d d td o) 24
dlnleo 0] 0 14 i (d /7 /83 o

Comments: -~

0




ESE ENVIRONMENTAL
TOXICOLOGY LAB: GAINESVILLE, FL

QA FORM NO: 108D

EFFECTIVE: AUGUST 1997

SUBJECT: SEDIMENT TOXICITY DATA SHEET
SPONSOR: PPB/Canaveral Harbor PROJECT NUMBER: 3100218 G-0400- 2100
SAMPLE ID: E-CHOO-Duplicate TEST SPECIES: Macoma nasuta
DATE-DAY | REP | TEMP | SALIN | NH, pH | DO COND FEEDING | INITIAL/TIME

g (ppt) (ppm) (su) | (mgL) | (umhos/cm)

Jea)o® Ol A | 7601 726 4.4 1.8 8Ts [1eaa
2hsjoo 1] B | g1 | 28 54 w;‘(.g‘.bs' Em [ 1] ee
#3002 | & | 18.2] 2y g-a| 61 G430
AsiJoo F1 D | as | ee 4.9 | 1.1 B [ (syo
‘b!l!ob A1 E | 1as | o4 24 | 10 AT [ 6395
4lefoo | A | 18 | 26 i I s BT5[ 100
a)3joe S| B | 1A 26 44 | 40 875/ 0 G0
’6]\4‘!00 71 ¢ |[ze2 6 3.2 1.5 PﬂS! [eoS
8[sjoo 3| D [184 | 2§ s.6| F.0 T 1450
slo foo 2l E | B A 25 g.9 | 2 gar [ /3320
el 13 01 A |11 26 4.2 | 1<% ﬁTs? 0345
OBSERV REPLICATE
DATE-DAY A B C D E
‘1[1.6‘{00 0 |Loaded 70 ~——r_ >
#pg[o0 ! 0 N N o N
3 jBojes 1 d |4 L d \d o
A3t foo ? N N N N N
Ak ivo 4 N N N M N
%lt!LG 5 N N 74 44 N
ol3(s0 © N N N td [a
4] |00 7 =N 1% [d N N
g)sfoo 8] \d 1d ld 4
flefoo®] 1A ad L4 14 24
oo 10| 52 /b Niel | 12 th
Comments: ’] /J’UIO




Ageendix A-10

Survivorship and Water Quality
Monitoring Results for Nereis virens
Bioaccumulation Tests for
Canaveral Harbor, July 2000



Environmental Science & Engineering, Inc. QST QA Form: 097
Gainesville, FL Effective: Oct 1997

SUBJECT: TOXICITY TEST DATA SHEET

sponsor: 78] (amvauecal l—\a\rbcr Project No.: 310021286 - 0400 - 3100
TEST MATERIAL TEST CONDITIONS
Test Material: whoie Sedimemt . [ ] Range-finder 1 static, Remeiiod
{4l Screening { ] Flow-Through
[ ] Definitive ’

See Page $74% of Effluent Log for Test Material Information TEST DURATION: 10 d o s

TEST AREA USED: B\ gaccuwmulatrion Koom

PROTOCOL / GUIDELINES FOLLOWED: TEST TEMPERATURE (°C): (3% 2 .

EPR-502] 8-9\ {cet

TEST SALINITY (ppty: ___ 25t 2

TEST CONCENTRATIONS BASED ON: [ ] ACTIVE INGREDIENT REPLICATES PER CONCE: TON: 5
N WHOLE MATERIAL ORGANISMS PER REPLICATE: 20
DILUTION WATER:

TEST ANIMAL HISTORY Metueal, Eibteced Seayscater
Test Species: Neveis wivens Lighting: [¥] Fluorescent [ ] Incandescent
Lot Number: 2068 - oH3 Photoperiod: I, Hours Light : £ Hours Dark
Age [ Life Stage: 39 3 Tawms

TEST VESSELS

Date Acclimation / Maintenance Began: B , 21 l 60

Dimensions ™) : 50 Length x 2.5 Width x 31.5 Height

See Page S of LTnyerichvate Roidi ag Log for Data Test Solution Height: “25  om

o Test Vessels: [ Open [ ] Covered
Mortality (%) During 48 Hours Prior to Test Initiation: > (7o

Test Container Volume: 31.5 Liters

Test Solution Volume: ~30,0 Liters

TEST SOLUTION PREPARATION

TEST CONCENTRATION
% mg/L Control
Volume of Dilution Water
Added (400 ) 3
Volume of Effluent / Stock
] Added (¢n ) 2

ADDITIONAL OBSERVATIONS:

DATA BY: A DATE: Ui7l00




ESE ENVIRONMENTAL
TOXICOLOGY LAB: GAINESVILLE, FL

QA FORM NO: 108D

EFFECTIVE: AUGUST 1997

SUBJECT: SEDIMENT TOXICITY DATA SHEET

SPONSOR: PPB/Canaveral Harbor
SAMPLE ID: CONTROL

PROJECT NUMBER: 3100&213&- 000~ 3100
TEST SPECIES: Nereis virens

DATE-DAY | REP | TEMP SALIN | NH; pH DO COND FEEDING | INITIAL/TIME
C) (ppt) (ppm) (sw) | (mg/L) | (umhos/cm)
afesjor Ol A {zoa | zs 42 | b BT5 [1000
#Rajool | @ 11,3 | &AF 8.3 |%.g EanJ 1100
73oo0 2| < |(t.6 |25 .4 |7.7 G (1430
{3ufoo 31D |we | 26 45 |16 BTS/ (o 4o
ghloc 4l E |32 | 26 4.7 | 6.4 A5 [ 098
fslicl‘m S |85 b 14 [ 4 b5 | jovo
’b!":[OO 61 B [We 76 1.5 1.9 GTf,l]oqoe
4m |00 1 ¢ 1.9 26 4.3 1.5 15[ (005
€lgfleo 8|1 D [j3.F [ a8 3.4 | 6.5 Do {144 00
tlefoo °VE |ige | 2 g1 | £3 €an / (300
gpploc 01 A s | o g1 |15 BUs [ 0%4S
OBSERV REPLICATE
DATE-DAY A B C D E
azajoo O |loaded zo >
Faglos! N rJ ) n N
Hzolpo? > N nJ N )
‘ll‘ﬂ.(flw 3 M N N N M
d1[oo 4 N N N N N
Alzfoo 3 N N N L& N
glafos 6 N N N N N
4[uioo ’ N N N N N
Jisloo 8 l A N N N]
j[Goo o] W ! Ny N N
a{n oo 10 70 A 10 A 706 A (%4 A t9 A TMF
Comments:




ESE ENVIRONMENTAL
TOXICOLOGY LAB: GAINESVILLE, FL

QA FORM NO: 108D

EFFECTIVE: AUGUST 1997

SUBJECT: SEDIMENT TOXICITY DATA SHEET

SPONSOR: PPB/Canaveral Harbor
SAMPLE ID: E-CHOO-Reference

PROJECT NUMBER: 2i00218¢- 0400~ 300

TEST SPECIES: Nereis virens

DATE-DAY | REP | TEMP SALIN | NH; pH DO COND FEEDING | INITIAL/TIME
O (ppt) (ppm) (su) | (mg/L) | (umhos/cm)
Afeafe2 O A | g | 2% %3 | 1 673 (loce
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alajo 6] 8 | 5.1 26 43 | 1.1 srs] o400
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ESE ENVIRONMENTAL
TOXICOLOGY LAB: GAINESVILLE, FL

QA FORM NO: 108D

EFFECTIVE: AUGUST 1997

SUBJECT: SEDIMENT TOXICITY DATA SHEET

SPONSOR: PPB/Canaveral Harbor
SAMPLE ID: E-CHOO-1/2

PROJECT NUMBER: 2i002i86-0400-3100
TEST SPECIES: Nereis virens

DATE-DAY | REP | TEMP SALIN | NH, pH DO COND FEEDING | INITIAL/TIME
O (ppH) (ppm) (su) | (mg/L) | (pmhbos/cm)
'"l')'z,quau 0l A |7t 25 4. -“l,*{ bT5_[roce
thqfoe | B |ig.0 | &S 83| 7.9 S [ 160
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ESE ENVIRONMENTAL
TOXICOLOGY LAB: GAINESVILLE, FL,

QA FORM NO: 108D

EFFECTIVE: AUGUST 1997

SUBJECT: SEDIMENT TOXICITY DATA SHEET

SPONSOR: PPB/Canaveral Harbor
SAMPLE ID: E-CHOOQ-3/4

PROJECT NUMBER: 31 00 213G - 0400+ 3100
TEST SPECIES: Nereis virens

0\6(70

DATE-DAY | REP | TEMP SALIN | NH; pH DO COND FEEDING | INITIAL/TIME
Q) (prd (ppm) (sw) | (mg/L) | (umhos/cm)
1feajoe O] A | zos | 28 4% | 1o BT3 [io00
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dliJec *1E 191 | 26 4.3 | 0 ETﬁl/o‘bSB
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ahfoo 0] p |90 z6 4.2 | 1% Po’t%,/ 0445
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ESE ENVIRONMENTAL
TOXICOLOGY LAB: GAINESVILLE, FL

QA FORM NO: 108D

EFFECTIVE: AUGUST 1997

SUBJECT: SEDIMENT TOXICITY DATA SHEET

SPONSOR: PPB/Canaveral Harbor
SAMPLE ID: E-CHOO-5

PROJECT NUMBER: 31002136G-0400- 3100
TEST SPECIES: Nereis virens

31y

DATE-DAY | REP | TEMP | SALIN | NH, pH | DO COND FEEDING | INITIAL/TIME
O (PpH) (ppm) (su) [ (mglL) [ (umhos/cm)
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ESE ENVIRONMENTAL
TOXICOLOGY LAB: GAINESVILLE, FL

QA FORM NO: 108D

EFFECTIVE: AUGUST 1997

SUBJECT: SEDIMENT TOXICITY DATA SHEET
SPONSOR: PPB/Canaveral Harbor PROJECT NUMBER: 210021386-0400-310p
SAMPLE ID: E-CHOOQ-Duplicate TEST SPECIES: Nereis virens
DATE-DAY | REP | TEMP SALIN | NH; pH DO COND FEEDING | INITIAL/TIME
(C) (ppt) (ppm) (sw) | (mg/L) | (umhos/cm)
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Appendix B
Physical Testing Data for Canaveral
Harbor Sediments, July 2000



LAW

LAWGIBB Group MemberA -
3901 Carmichael Avenue

Jacksonville, FL 32207

(904) 396-5173 « (904) 396-5703

Report of Specific Gravity and Percent Solids

CLIENT: COE — Canaveral Harbor JOB NO.: 40564-5-1484-03
PROJECT: PPB Environmental Laboratories DATE: August 30, 2000
PPB SAMPLE STATION SPECIFIC GRAVITY PERCENT SOLIDS
NO. NO.
190393 E-CHOO-1/2 2.790 39.1
190395 E-CHOO-3/4 2.721 56.2
190397 E-CHOO-5 2.646 48.8
190398 . E-CHOO-5 Dup 2.599 46.5
190399 RS-CHOO-1/2 2.651 61.2
190792 Control 2.622 75.8

Reviewed by:

Sl /]

/Stephzfnie A. Set<er, P.E.




Grain Size Distribution Report

Law Engineering and

Environmental Services, Inc.

Project: Canaveral Harbor

Project No.; 40564-5-1484-03

N

< [ = é = .s £ ,E, o [-3 -3 =3 o 8 3 g
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200 100 : 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT J % CLAY UsSCs AASHTO PL LL
o) 47.1 52.9 CH A-7-5(35) 40 114
SIEVE PERCENT FINER SIEVE PERCENT FINER SOIL DESCRIPTION
inches o number o O Dark Gray Sandy CLAY
size size
375 100.0 #4 100.0
#10 100.0
#20 993
#40 96.3
#60 90.6
#140 67.0
#200 52.9
GRAIN SIZE REMARKS:
Deo 0.0889 o
D30
D1o
COEFFICIENTS
CC
Cu
O Source: E-CHOO-1/2 Sample No.: PPB Sample No. 190393
Client: PPB Environmental Laboratories

JOHNHNTERSPAN,_ PE




Grain Size Distribution Report

< & & é g f < < o o ©o o o 8 ¢ 8
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200 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
% COBBLES | % GRAVEL % SAND % SILT [ % CLAY USscs AASHTO PL LL
e} 0.5 734 26.1 SM A-2-7(1) 31 48
SIEVE PERGENT FINER SIEVE PERCENT FINER SOIL DESCRIPTION
inches o number o © Dark Gray Silty Fine SAND
size size
375 100.0 H4 99.5
#10 99.4
#20 99.3
#40 99.1
#60 98.8
#140 50.9
#200 26.1
GRAIN SIZE REMARKS:
Dso 0.122 ]
D3g 0.0751
D1a
COEFFICIENTS
CC
CU

o Source: E-CHOO-3/4

Sample No.: PPB Sample No. 190395

Law Engineering and

Environmental Services, Inc.

Project No.:

Project: Canaveral Harbor

40564-5-1484-03

Client: PPB Environmental Laboratories




Distribution Report

Law Engineering and

Environmental Services, Inc.

Project No.:  40564-5-1484-03

Project: Canaveral Harbor

Grain Size
< .g‘gécféf o s 2« e g 8 2 8
- 5 &= £ m= g H § § § € T z §
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566 100 0 T ' K 0.01 0.001
GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT I % CLAY USCS AASHTO PL L
o 554 44.6 SC A-7-5(14) 33 76
SIEVE PERCENT FINER SIEVE PERCENT FINER SOIL DESCRIPTION
inches o number o © Dark Gray Very Clayey Fine SAND
5iZe siZe
375 100.0 #4 100.0
#10 100.0
#20 99.7
#40 99.6
HE0 98.8
#140 68.6
#200 44.6
GRAIN SIZE REMARKS:
Dgo 0.0928 O
D3g
D1o
COEFFICIENTS
CC
Cy
O Source: E-CHOO-5 Sample No.: PPB Sample No. 190397
Client: PPB Environmental Laboratones

Saee—
SOHN QTERSPAN, PE,




Grain Size Distribution Report

Law Engineering and

Environmental Services, Inc.

Project: Canaveral Harbor

Project No.. 40564-5-1484-03

g < = é [ s = f. =] [ =3 =3 o s < 2
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200 100 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT | % CLAY uUscs AASHTO PL LL
e} 47.1 52.9 CH A-7-5(23) 35 85
SIEVE PERCENT FINER SIEVE PERCENT FINER SOIL DESCRIPTION
inches o number o O Dark Gray Very Sandy CLAY
size size
375 100.0 #4 100.0
#10 100.0
#20 99.8
#40 99.5
#60 98.9
#140 73.7
#200 52.9
GRAIN SIZE REMARKS:
Dgo 0.0838 o
D3o
D1
COEFFICIENTS
CC
Cl.l
o Source: E-CHOO-5 Dup Sample No.: PPB Sample No. 190398
Client: PPB Environmental Laboratories




Grain Size Distribution Report
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200 100 ‘ 10 1 0.1 0.01 0.001
GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT % CLAY uscs AASHTO PL LL
0 0.9 57.5 41.6 SM A-7-6(3) 29 45
SIEVE PERCENT FINER SIEVE PERCENT FINER SOIL DESCRIPTION
inches o nurmber ) O Dark Gray Very Silty Fine SAND
Si1Ze SiZze
5 100.0 #4 99.1
375 99.8 #10 98.5
#20 97.6
#40 96.0
#60 86.4
#140 66.1
#200 41.6
GRAIN SIZE REMARKS:
Deo 0.0960 O
D30
D10
COEFFICIENTS
CC
Cy

O Source: RS-CHOO-1/2

Sample No.: PPB Sample No. 190399

Law Engineering and

Environmental Services, Inc.

Project: Canaveral Harbor

Project No.: 40564-5-1484-03

Client: PPB Environmental Laboratories

e

JOHN A. UNTERSPAN. R.E.




Grain Size Distribution Report
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Law Engineering and

Environmental Services, Inc.

Project: Canaveral Harbor

Project No.:  40564-5-1484-03

c & = é =4 ;: < o o 1=3 < =) 8 S 2
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GRAIN SIZE - mm
% COBBLES % GRAVEL % SAND % SILT | % CLAY USCS AASHTO PL LL
o 90.4 9.6 SP-SM A-2-4(0) 22 23
SIEVE PERCENT FINER SIEVE PERCENT FINER SOIL DESCRIPTION
inches o number o O Dark Gray Slightly Silty Fine SAND
size size
375 100.0 #4 100.0
#10 100.0
#20 99.8
#40 99.6
#60 978
#140 13.9
#200 9.6
GRAIN SIZE REMARKS:
Dep 0.184 o]
D3p 0.137
D1o 0.0876
COEFFICIENTS
Ce 1.17
Cu 2.10
O Source: Control Sample No.: PPB Sample No. 190792
Client: PPB Environmental Laboratories
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LAW

LAWGIBB Group MemberA
3901 Carmichael Avenue
Jacksonville, FL. 32207

(904) 396-5173

(904) 396-5703

Report of Atterberg Limits

CLIENT: CQE — Canaveral Harbor

PROJECT: PPB Environmental Labgratories

JOB NO.: 40564-5-1484-03

DATE: August 30, 2000

PPB SAMPLE STATION LIQUID LIMIT PLASTIC LIMIT PLASTICITY
NO. NO. (%) {%) INDEX
180393 E-CHOOQ-1/2 114 40 74
190395 E-CHOO-3/4 48 31 17
190397 E-CHOO-5 76 34 42
190398 E-CHOO-5 Dup 85 35 50
190399 RS-CHOO-1/2 45 29 16
190792 Control 23 21 2
Reviewed by:
/gtépﬁanie A Setser, P.E.




Settlement {cm)

LAW

ENGINEERING AND ENVIRONMENTAL SERVICES
3901 CARMIGHAEL AVENUE

JACKSONVILLE, FLORIDA 32207

(904)396-5173

REPORT OF SETTLING RATE TESTING

LAW PROJECT NO:  40564-5-1484-03 Sample No 190393
PROJECT: COE Canaveral Harbor Station No. E-CHO00-1/2
CLIENT: PPB Environmental Labs ’ CONCENTRATION: 100g/L
100 ¢ !
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[53] 2]
(=] o
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a
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0.1 1 10 100 1000 10000
Time (minutes)
TIME INTERFACE (cm) TIME INTERFACE (cm)
0.1 100 30 64.5
0.5 100 : 60 43.7
1 99.9 120 29.3
2 99.5 180 26.1
5 96.5 : 240 227
10 90.5 ’ 300 19
15 80.7 1440 14.3
Reviewed By:
e~

D

JOHN A. UNTERSPAN, P.E.



Settlement {em)

LAW

ENGINEERING AND ENVIRONMENTAL SERVICES
3901 CARMICHAEL AVENUE

JACKSONVILLE, FLORIDA 32207

(904)386-5173

REPORT OF SETTLING RATE TESTING

LAW PROJECT NO: 40564-5-1484-03 Sample No 190395
PROJECT: COE Canaveral Harbor Station No. E-CH00-3/4
CLIENT: PPB Environmental Labs CONCENTRATION: 100g/L
100 & !
i T
90 - RN I . ™ ‘
\
| \
|
70 -
ol \
i
50 -t :
)
w \
30 \
N
20 M.
N
e SEREEH
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0.1 1 10 100 1000 10000
Time {minutes)
TIME INTERFACE (cm) TIME INTERFACE (cm)
0.1 100 30 46
0.5 100 60 259
1 99.9 120 19.3
2 a9 180 17.7
5 955 240 16.2
10 87.5 300 13.6
15 72 1440 11.1
Reviewed By:
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JOHN R UNTERS R



Settlament {em)

LAW

ENGINEERING AND ENVIRONMENTAL SERVICES
3901 CARMICHAEL AVENUE

JACKSONVILLE, FLORIDA 32207

(904)396-5173

PORT QF LING BATE TEST
LAW PROJECT NO:  40564-5-1484-03 Sample No 190397
PROJECT: COE Canaveral Harbor Station No. E-CHO0-5
CLIENT: PPB Environmental Labs CONCENTRATION: 100g/L
Vi
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TiH—e
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o1 1 10 100 1000 10000
Yime (minutes)
TIME INTERFACE (cm) TIME INTERFACE (cm)
0.1 100 30 54
0.5 100 : 60 32.9
1 99.9 120 23.8
2 997 - 180 21.8
5 Q9 240 20.3
10 85 ‘ 300 17.5
15 702 1440 14.4
Reviewed By:

5=

JOHN A. UNTERSPAN, P.E.



Settlerment (cm)

LAW

ENGINEERING AND ENVIRONMENTAL SERVICES
3901 CARMICHAEL AVENUE

JACKSONVILLE, FLORIDA 32207

(904)396-5173

POR F SETTLIN TESTIN
LAW PROJECT NO:  40564-5-1484-03 Sample No 19039§
PROJECT: COE Canaveral Harbor Station No. E-CHO0-5DUP-
CLIENT: PPB Environmental Labs CONCENTRATION: 100g/L
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0.1 1 10 100 1000 10000
Time {minutes)
TIME INTERFACE (cm) TIME INTERFACE (cm)
0.1 100 30 58.2
0.5 100 60 371
1 99.8 120 254
2 98.8 180 23
5 92 240 217
10 84.2 300 19
15 72.5 1440 15.4
Reviewed By:
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JOHN A GHTERSPAL, P.E.



Settlement (cm)

LAW

ENGINEERING AND ENVIRONMENTAL SERVICES
3901 CARMICHAEL AVENUE

JACKSONVILLE, FLORIDA 32207

{904)396-5173

REPORT OF SETTLING RATE TESTING

LAW PROJECT NO: 40564-5-1484-03 Sample No 190399‘
PROJECT: COE Canaveral Harbor Station No. RS-CH0O0-1/2
CLIENT: PPB Environmental Labs CONCENTRATION: 100g/L
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0.1 1 10 100 1000
Time {minutes)
TIME INTERFACE (cm) TIME INTERFACE (cm)
0.1 100 : 30 41.5
0.5 100 : 60 25.8
1 99.8 . 120 19.2
2 99.5 ‘ 180 176
5 98.5 ' 240 15.9
10 82 : 300 13.6
15 63.3 1440 11
Reviewed By:
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JOHN A. UNTERSPAN, P.E.



Settlement (cm)

LAW

ENGINEERING AND ENVIRONMENTAL SERVICES

3901 CARMICHAEL AVENUE

JACKSONVILLE, FLORIDA 32207

(904)396-5173

L ATE TEST

LAW PROJECT NO:  40564-5-1484-03 Sample No 190792
PROJECT: COE Canaveral Harbor Station No. Control
CLIENT: PPB Environmental Labs CONCENTRATION: 100g/L
g
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0.1 1 10 100 1000 10000
Time (minutes)
TIME INTERFACE (cm) TIME INTERFACE (cm)
0.1 100 30 17.8
0.5 100 60 14.3
1 89.9 120 12.4
2 99.8 180 11.5
5 98.7 240 10.8
10 61.5 300 9.8
15 33 1440 8.5
Reviewed By:
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