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1.0 INTRODUCTION
Tetra Tech EC, Inc. (Tetra Tech) is pleased to submit this Surface Water and Sediment Quality Report for the Manatee Pocket (Pocket) site in support of the permitting process for future dredging of the Pocket.  Preparation of this report and associated field work were conducted in accordance with the approved Scope of Work (SOW), dated July 25, 2006. This report was prepared under Contract PS-198, Task Order No. 1 - Manatee Pocket Dredging Project, with Martin County.  
1.1. Location
Manatee Pocket is a tidal slough located in Stuart, Florida.  It lies east of SE Dixie Highway in eastern Martin County.  The mouth of the Pocket starts at the St Lucie River immediately southwest of the confluence of the St. Lucie River and the Indian River.  The pocket extends southward into the Port Salerno area of Martin County. Residential and commercial development exists to the east, west, and south of the Pocket, along the entire periphery of the site.  Figure 1 is a site vicinity map depicting the location of the Pocket and Figure 2 shows the layout of the Pocket.
1.2. Proposed Project
In early 2006, Martin County committed to improve the excessive sedimentation and poor water quality conditions of the Pocket.  To achieve this goal, they must obtain permits from the Florida Department of Environmental Protection (FDEP) and the United States Army Corps of Engineers (ACOE) to dredge the Pocket.  These agencies will require sediment and surface water quality data for the Pocket.  This information will assist in the evaluation of the nature and extent of contamination, if any, that may be found in the surface water and sediments located within the proposed project area.  In addition, sediment profiles will be required to aide in determining dredging depths and volumes. 
The proposed project goals for the Pocket are to: 

· Define a channel to minimize impacts to adjacent shallow water areas and benefit manatee protection;
· Increase the draft of the Pockets’ channel, to allow larger vessels to access the Pocket; 
· Dredge and remove detrimental muck and sediments; 
· Improve the ability of marine life to re-establish in the Pocket; and
· Improve water quality in the Pocket. 
1.3. Purpose
As part of the permitting process, Martin County contracted Tetra Tech to sample and analyze surface water and sediment at the site.  The field sampling was conducted by Tetra Tech during the period between August 15 and 18, 2006.  Eight (8) sample stations (Station 1 through Station 8) were spaced along the main axis of the Pocket and tributary channel alignments as depicted in the Manatee Pocket Feasibility Study, with one (1) control station located outside of the project area for comparison. The data collected from the sampling event will be submitted to the FDEP and the ACOE as part of Martin County’s permit application.
2.0 FIELD ACTIVITIES
The SOW for this sampling effort included the following tasks:

· Collection of water quality parameters from each of the sampling stations;
· Collection of triplicate grab surface water samples from each of the sampling stations, with the samples being submitted for chemical analysis;
· Collection of triplicate Vibracore sediment samples from each of the sampling stations, with grab sediment samples from the top two strata of each sediment core being submitted for chemical analysis ; 
· Collection of a sediment sample for geotechnical analysis, including grain size distribution, unit weight, water content, Atterberg limits, organic carbon content, and specific gravity; and
· Collection of elutriate samples for chemical analysis from the top 2-centimeters (cm) of each sediment core.

2.1. Water Quality Data Collection
In-situ diel water quality parameters including dissolved oxygen (DO), pH, specific conductance, and temperature were recorded from each of the eight (8) sampling stations. See Figure 3, attached for the surface water sample locations. Water quality data was collected in accordance with FDEP Standard Operating Procedures (SOPs) FT 2000, General Aqueous Sampling.  Water quality data was recorded at 15-minute intervals for a minimum period of 24 hours. Vertical profiles were recorded by attaching data logger sondes (YSI 6980 and YSI 6000) to a temporary mooring device.  Sondes were placed in the water column at fixed depths.  Sample stations with water depths greater than 2 meters (m) were equipped with three sondes; one 0.5 m from the surface, one at mid depth (discretionary), and one 0.5 m from the bottom.  Sample stations with water depths of less than 2 m were equipped with one sonde located at the mid depth. The following table summarizes the in-situ diel water quality parameter sampling effort.

	Parameters
	Frequency
	Depth
	Total Samples 

	Dissolved Oxygen, pH, specific conductance, and temperature
	Diel samples taken at 15-minute intervals through a 24 hour period
	0.5 m below surface, mid depth (using discretion), and 0.5 m above bottom
	Three data sets taken at seven (7) stations and one data sets taken from one (1) station (depth was less than 2 m).
22 data sets total


The sondes were calibrated prior to deployment in the field and continuing calibration verifications (CCV) were conducted after the deployment period.  A total of twenty-two (22) individual data sets were recorded from the eight (8) sampling stations. Stratified vertical profiles, where water depths exceeded 2 m, were recorded from all but one of the sampling stations (Station 6, depth was less than 2 m).
2.2. Surface Water Sample Collection

Grab surface water samples were collected from the seven (7) sampling stations within the Pocket and the one (1) control station outside the project area.  Again, see Figure 3, attached for the surface water sample locations. The samples were collected according to FDEP SOPs FS 1000, General Sampling Procedures.  Each of the eight (8) sampling stations were sampled in triplicate at one to three depths in the vertical water column depending on the parameter being collected for analysis. One set of triplicate samples was collected at the waters surface for oil and grease, one set of triplicate samples were collected from the mid depth interval (discretionary) for polycyclic aromatic hydrocarbons (PAHs) and nutrient parameters, and one set of triplicate samples were collected within 0.5 m of the bottom for PAHs, metals, and nutrient parameters.  These samples were sent off-site to a fixed-based laboratory for analysis in accordance with the sampling protocol specified in the SOW and the following table.  Surface water sampling was conducted in accordance with the following table. 
	Parameters
	Frequency
	Depth
	Total Samples 

	Oil and Grease
	Grab sampling at each of eight (8) sampling stations
	surface
	Three samples taken at the surface at each of the eight (8) sample stations
24 samples total

	Total Arsenic
	Grab sampling at each of eight (8) sampling stations
	0.5 m above bottom
	Three samples taken at 0.5 m above the bottom at each of the eight (8) stations
24 samples total

	Cadmium
	Grab sampling at each of eight (8) sampling stations
	0.5 m above bottom
	Three samples taken at 0.5 m above the bottom at each of the eight (8) stations

24 samples total

	Total Chromium
	Grab sampling at each of eight (8) sampling stations
	0.5 m above bottom
	Three samples taken at 0.5 m above the bottom at each of the eight (8) stations

24 samples total

	Copper
	Grab sampling at each of eight (8) sampling stations
	0.5 m above bottom
	Three samples taken at 0.5 m above the bottom at each of the eight (8) stations

24 samples total

	Zinc
	Grab sampling at each of eight (8) sampling stations
	0.5 m above bottom
	Three samples taken at 0.5 m above the bottom at each of the eight (8) stations

24 samples total

	Lead
	Grab sampling at each of eight (8) sampling stations
	0.5 m above bottom
	Three samples taken at 0.5 m above the bottom at each of the eight (8) stations

24 samples total

	PAHs
	Grab sampling at each of eight (8) sampling stations
	0.5 m below surface, mid depth, and 0.5 m  above bottom
	Three samples (triplicate) were taken at three depths at each of the eight (8) stations

72 samples total

	BOD
	Grab sampling at each of eight (8) sampling stations
	0.5 m below surface, mid depth, and 0.5 m  above bottom
	Three samples (triplicate) were taken at three depths at each of the eight (8) stations

72 samples total

	Total Nitrogen
	Grab sampling at each of eight (8) sampling stations
	0.5 m below surface, mid depth, and 0.5 m  above bottom
	Three samples (triplicate) were taken at three depths at each of the eight (8) stations

72 samples total

	Total Phosphorus
	Grab sampling at each of eight (8) sampling stations
	0.5 m below surface, mid depth, and 0.5 m  above bottom
	Three samples (triplicate) were taken at three depths at each of the eight (8) stations

72 samples total


2.3. Sediment Sample Collection

Triplicate sediment cores were collected from the seven (7) sampling stations within the Pocket and the one (1) control station outside the project area. Figure 3 attached presents the sediment sample locations. The sediment samples were collected following the FDEP SOPs FS 4000 Sediment Sampling and analyzed using the procedures presented in the Deepwater Ports Maintenance Dredging and Disposal Manual (DER, 1984).  

Two (2) sediment grab samples were collected from each core; one sample from the top of the surface water-sediment interface (0 to 2 cm) and the other sample from the top of the second visible horizon in the soil column for a total of six sediment samples per station. The following table summarizes the sediment sampling effort.
	Parameters
	Frequency
	Depth
	Total Samples 

	Aluminum
	Triplicate grab sampling at each of the eight (8) sampling stations
	Top 2 cm
	One (1) sample was collected from the top 2 cm of each of the two (2) horizons within each core. There were three (3) cores collected from each of the eight (8) stations.
48 samples total

	Copper
	Triplicate grab sampling at each of the eight (8) sampling stations
	Top 2 cm
	One (1) sample was collected from the top 2 cm of each of the two (2) horizons within each core. There were three (3) cores collected from each of the eight (8) stations.

48 samples total

	Lead
	Triplicate grab sampling at each of the eight (8) sampling stations
	Top 2 cm
	One (1) sample was collected from the top 2 cm of each of the two (2) horizons within each core. There were three (3) cores collected from each of the eight (8) stations.

48 samples total

	Zinc
	Triplicate grab sampling at each of the eight (8) sampling stations
	Top 2 cm
	One (1) sample was collected from the top 2 cm of each of the two (2) horizons within each core. There were three (3) cores collected from each of the eight (8) stations.

48 samples total

	Arsenic
	Triplicate grab sampling at each of the eight (8) sampling stations
	Top 2 cm
	One (1) sample was collected from the top 2 cm of each of the two (2) horizons within each core. There were three (3) cores collected from each of the eight (8) stations.

48 samples total

	Cadmium
	Triplicate grab sampling at each of the eight (8) sampling stations
	Top 2 cm
	One (1) sample was collected from the top 2 cm of each of the two (2) horizons within each core. There were three (3) cores collected from each of the eight (8) stations.

48 samples total

	Mercury
	Triplicate grab sampling at each of the eight (8) sampling stations
	Top 2 cm
	One (1) sample was collected from the top 2 cm of each of the two (2) horizons within each core. There were three (3) cores collected from each of the eight (8) stations.

48 samples total

	Polycyclic Aromatic Hydrocarbons
	Triplicate grab sampling at each of the eight (8) sampling stations
	Top 2 cm
	One (1) sample was collected from the top 2 cm of each of the two (2) horizons within each core. There were three (3) cores collected from each of the eight (8) stations.

48 samples total


An additional eight (8) sediment samples were collected, one from each sampling station, for elutriate analysis. These samples were collected from the surface water - sediment interface.  The table on the following page summarizes this sampling effort.
	Parameters
	Frequency
	Depth
	Total Samples

	Aluminum
	Grab sampling at each of the eight (8) sampling stations
	Top 2 cm
	One (1) sample taken from the top 2cm of the surface water - sediment interface from each of the eight (8) stations.
8 samples  collected

	Copper
	Grab sampling at each of the eight (8) sampling stations
	Top 2 cm
	One (1) sample taken from the top 2cm of the surface water - sediment interface from each of the eight (8) stations.

8 samples  collected

	Lead
	Grab sampling at each of the eight (8) sampling stations
	Top 2 cm
	One (1) sample taken from the top 2cm of the surface water - sediment interface from each of the eight (8) stations.

8 samples  collected

	Zinc
	Grab sampling at each of the eight (8) sampling stations
	Top 2 cm
	One (1) sample taken from the top 2cm of the surface water - sediment interface from each of the eight (8) stations.

8 samples  collected

	Arsenic
	Grab sampling at each of the eight (8) sampling stations
	Top 2 cm
	One (1) sample taken from the top 2cm of the surface water - sediment interface from each of the eight (8) stations.

8 samples  collected

	Cadmium
	Grab sampling at each of the eight (8) sampling stations
	Top 2 cm
	One (1) sample taken from the top 2cm of the surface water - sediment interface from each of the eight (8) stations.

8 samples  collected

	Mercury
	Grab sampling at each of the eight (8) sampling stations
	Top 2 cm
	One (1) sample taken from the top 2cm of the surface water - sediment interface from each of the eight (8) stations.

8 samples  collected

	Polycyclic Aromatic Hydrocarbons
	Grab sampling at each of the eight (8) sampling stations
	Top 2 cm
	One (1) sample taken from the top 2cm of the surface water - sediment interface from each of the eight (8) stations.

8 samples  collected


2.4. Geotechnical Sediment Sample Collection

Triplicate Vibracore borings were taken at each of the eight (8) sampling stations at the project site. The sediment cores were visually classified and sampled for as-received moisture contents (ASTM Standards D 4318) and Atterberg Limits (ASTM Standards D 4318). One representative sediment sample was collected from the three soil cores obtained at each of the eight (8) stations. Each sample was tested for moisture content, organic content (ASTM Standard D 2974), particle-size distribution (ASTM Standard D 422), specific gravity (ASTM D 854), and Atterberg Limits. The samples were classified in accordance with ASTM Standard Classification of Soils for Engineering Purposes (Unified Soil Classification System).  Geotechnical testing was performed by Ardaman & Associates geotechnical laboratory in Orlando, Florida. A copy of the report is contained in Appendix A.
2.5. Analytical Methods

A total of seventy-two (72) surface water samples with three (3) associated equipment blank samples were analyzed for this project.  Samples were collected along the surface water vertical column (top, mid-depth, and bottom) and subsequently analyzed for depth-specific constituents of interest (COIs).  The analysis included metals (EPA Method 6010B and 7471), biochemical oxygen demand (BOD) (EPA Method 405.1), total kjeldahl nitrogen (TKN) (EPA Method 351.2), total nitrogen (lab calculation), nitric oxides (NOx) (EPA Method 353.2), total phosphorus (TP) (EPA Method 365.1) and polycyclic aromatic hydrocarbons (PAHs) (EPA Method 8270). The analysis was performed by U.S. BioSystems, Inc., a fixed based laboratory located in Boca Raton, Florida, NELAC certification # E86240.
A total of fifty-six (56) sediment samples were collected and analyzed for this project, including forty-eight (48) sediment grab samples and eight (8) elutriate sediment samples. Samples were analyzed for depth-specific COIs including, metals (EPA Method 6010B) and PAHs (EPA Method 8270 and 7471). The analysis was performed by U.S. BioSystems, Inc., a fixed based laboratory located in Boca Raton, Florida, NELAC certification # E86240.
3.0 RESULTS
3.1. Surface Water 

In-situ physicochemical water quality parameters were recorded along the surface water vertical profile during a 24-hour period for each of the eight (8) sample stations. The following is a list of water quality parameters recorded during sonde deployments:
· DO;

· Specific Conductance;

· pH; and

· Temperature.

Surface water samples, representing the surface water vertical profile, were collected and subsequently analyzed for specific analytes as determined by sample collection location (i.e., oil and grease was only collected from top stratum, metals were only collected from bottom stratum, etc.). The surface water samples were analyzed for the following COIs:

· Nutrients (total nitrogen, total phosphorous, NOx);
· BOD; 

· Metals (As, Cd, Cr, Cu, Pb, and Zn);
· Oil and Grease; and

· PAHs.

The surface water sample results and recorded water quality data were compared to Criteria for Surface Water Quality Classification for Class III: Marine Waters (Chapter 62-302.530, F.A.C.) and the results are discussed in the following paragraphs.  
3.1.1. Water Quality

The FDEP defines the primary and secondary waters of the Pocket as Class III waters with a designated use of recreation, propagation and maintenance of healthy, well-balanced population of fish and wildlife. Specific water quality criteria have been developed by the FDEP to aid in maintaining a water body to its designated use.  Following is a summary of water quality criteria for Class III Marine Waters as defined in Chapter 62-302.530, F.A.C.: 

· DO (mg/L) – Shall not average less than 5.0 mg/L in a 24-hour period and shall never be less than 4.0 mg/L.  Normal daily and seasonal fluctuations above these levels shall be maintained;

· pH – Shall not vary more than one unit above or below natural background of predominately fresh waters and coastal water as defined in Section 62-302.520(3)(B), F.A.C. or more than two-tenths unit above or below natural background of open waters as defined in Section 302.520(3)(f), F.A.C., provided that the pH is not lowered to less than 6.5 units in predominately marine waters, or raised above 8.5 units. If natural background is less than 6.5 units in predominately marine waters, the pH shall not vary below natural background or vary more than one unit above natural background of predominately coastal waters, or more than two-tenths unit above natural background of open waters. If natural background is higher than 8.5 units, the pH shall not vary above natural background or vary more than one unit below natural background of predominately coastal waters, or more than two-tenths units below natural background of open waters; and

· Specific Conductance (mS/cm ) – No defined criteria in Chapter 62-302.530, F.A.C.
Physiochemical profiles were recorded from three (3) depths at each of the eight (8) sampling stations.  A total of twenty-two (22) data sets spanning at least 24 hours were recorded.  Water quality data collected from six (6) of the eight (8) sample stations were in violation of the numeric water quality criteria for dissolved oxygen (DO). Sample Stations 2 (Bottom), 3 (Middle), 4 (Bottom), 5 (Top, Middle, and Bottom), 6 (Middle), and 7 (Top, Middle, and Bottom) had recorded DO values of below 4.0 mg/L and Station 5 (Middle) had an average DO concentration of less than 5.0 mg/L.  Water quality numeric data for comparison with Chapter 62-302.530, F.A.C. criteria was obtained by averaging data points collected at 4-hour intervals throughout a 24-hour period.  

Six (6) of the twenty-two (22) data sets were affected by CCV DO failures. Sample Station 1 (Top), 4 (Top and Middle), 5 (Top), and Control (Top and Middle) were outside of the CCV criteria. However, only one (1) Station 5 (Top) of the six (6) data sets affected by CCV failure was in violation of Chapter 62-302.530, F.A.C. DO criteria.  All other data sets including pH, specific conductance, and temperature were within CCV criteria. 

Water quality data collected in August 2006 from the seven (7) sites within the Pocket suggest diel patterns for temperature, DO, and pH.  Parameter shifts for sample stations (Station 1, 2, 4, and 5) within the main channel were generally minimal; however, sample stations (Station 3, 6, and 7) located at the mouth of the Pockets’ three (3) tributaries exhibited a greater shift in DO concentrations. Little variability in DO and pH were observed from the data collected at the control station; although, specific conductance and temperature patterns in the data suggest the site is tidally influenced. Minimal specific conductance gradients were observed in the data sets. Table 1 summarizes the diel water quality averages for each sampling station. In Appendix B, the physiochemical profiles are summarized in tables and the data is presented in graph form. A copy of laboratory analytical reports is contained in Appendix C.
3.1.2. Nutrients/BOD
The following is from Chapters 62-302.300, 62-302.700, and 62-4.242, F.A.C., Class III surface water criteria for BOD and nutrients:

· BOD – Shall not be increased to exceed values which would cause dissolved oxygen to be depressed below the limit established for each class and, in no case, shall it be great enough to produce nuisance conditions.

· Nutrients (a) The discharge of nutrients shall continue to be limited as needed to prevent violations of other standards contained in this chapter.  Man-induced nutrient enrichment (total nitrogen or total phosphorous) shall be considered degradation in relation to the provisions of Section 62-302.300, 62-302.700, and 62-4.242, FAC. (b) In no case shall nutrient concentrations of a body of water be altered so as to cause a imbalance in natural populations of aquatic flora or fauna.
A total of seventy-two (72) surface water samples were collected and analyzed for TP, TN, TKN, nitrate/nitrite and BOD. The seventy-two (72) samples exhibited positive concentrations for at least one of the aforementioned parameters. All of the seventy-two (72) surface water samples detected TKN above the MDL. These positive detections ranged from 0.64 mg/L to 1.60 mg/L. Fifteen (15) samples detected nitrate/nitrite above the MDL.  These positive detections ranged from 0.0063 mg/L to 0.03 mg/L. Total nitrogen above the MDL was calculated in seventy-two (72) of the surface water samples. These results ranged from 0.62 mg/L to 1.40 mg/L. Total phosphorus was also detected in all seventy-two (72) surface water samples. TP ranged from 0.053 mg/L to 0.10 mg/L. These results were above the Class III Marine Surface Water Quality criteria of < 0.0001 mg/L.  BOD was detected in sixty-five (65) of the surface water samples and their results ranged from 0.79 mg/L to 58.0 mg/L. The highest result detected in sample, ST-7-M1 at 58 mg/L was the only BOD detection above the Class III Marine Surface Water Quality criteria of < 5 mg/L. 
As presented in Section 3.1.1 above, DO values recorded over a 24-hour period were not within the 24-hour numeric criteria specific to Class III marine waters; however, no apparent nuisance conditions (e.g., algal blooms) were observed at the site. Table 2 summarizes the nutrients/BOD water quality results. A copy of the laboratory analytical data can be found in Appendix C.
3.1.3. Metals

A total of twenty-four (24) surface water samples were collected and analyzed for metals, including arsenic, cadmium, chromium, copper, lead, and zinc. The twenty-four (24) surface water sample results exhibited positive concentrations for at least one metal. Six (6) samples detected arsenic above the method detection limit (MDL). These positive detections ranged from 0.0045 I mg/L to 0.0053 I mg/L, which are below the Class III Marine Surface Water Quality criteria for total arsenic of <0.05 mg/L. Chromium was detected in sixteen (16) of the twenty-four (24) samples. These results ranged from 0.0012 I mg/L to 0.0033 I mg/L and are below the Class III Marine Surface Water Quality criteria of <0.05 mg/L. Copper was detected in fourteen (14) of the surface water samples. Eleven (11) of the fourteen (14) positive results were above the Class III Marine Surface Water Quality criteria of <0.0037 mg/L and ranged from 0.0053 I mg/L to 0.014 mg/L. The positive concentrations above the criteria were detected in sample stations ST-3-B1, ST-4-B2, ST-5-B1, ST-5-B2, ST-5-B3, ST-6-B1, ST-6-B2, ST-6-B3, ST-7-B1, ST-7-B2, and ST-7-B3. Lead was detected in twenty-one (21) of the twenty-four (24) samples analyzed. These positive results ranged from 0.013 mg/L to 0.017 mg/L, which were all above the Class III Marine Surface Water Quality criteria of <0.0085 mg/L. The twenty-one (21) exceedances for lead were detected in ST-1-B1, ST-1-B2, ST-1-B3, ST-2-B1, ST-2, B2, ST-2-B3, ST-3-B1, ST-3-B2, ST-3-B3, ST-4-B1, ST-4-B2, ST-4-B3, ST-6-B1, ST-6-B2, ST-6-B3, ST-7-B1, ST-7-B2, ST-7-B3, CT-B1, CT-B2, and CT-B3. Additionally, zinc was detected in three (3) of the samples and the positive results ranged from 0.021 I mg/L to 0.023 I mg/L. These results were below the Class III Marine Surface Water Quality criteria of <0.086 mg/L. Cadmium was not detected in the surface water samples. Table 3 and Figure 4, attached summarizes the metals results that exceeded the Class III Marine Surface Water Quality criteria. A copy of the laboratory analytical data can be found in Appendix C.
3.1.4. Oil and Grease
Twenty-four (24) surface water samples were collected for oil and grease analysis. Thirteen (13) of these samples exhibited positive concentrations for this parameter. However, only two (2) results exceeded the Class III Marine Surface Water Quality criteria of <5.0 mg/L. These results were both 6.5 mg/L detected at sample station ST-6-T3 and sample station ST-7-T3. As noted in the QA/QC review section below (Section 4.0), three QA/QC samples also detected oil and grease and QC001 and QC002 was above the criteria of <5.0 mg/L. The affected sample results are flagged with a “J” qualifier. See Table 3, attached for a summary of the oil and grease results detected in the surface water samples. Figure 5, attached depicts the locations where oil and grease exceeded the Class III Marine Surface Water Quality criteria. A copy of the laboratory analytical report is contained in Appendix C.
3.1.5. PAHs  
Seventy-two (72) surface water samples were collected and analyzed for PAHs. The results for these samples were all below the detection limit except for a detection of naphthalene in sample ST-4-T3 of 0.024 IV µg/L. The surface water samples analyzed for PAH’s were all below their respective Class III Marine Surface Water Quality criteria, including the naphthalene detection in sample ST-4-T3. Table 4 summarizes the surface water results for the PAHs. A copy of the laboratory data for these samples can be found in Appendix C.
3.2. Elutriate 

Eight (8) elutriate samples were collected from within the Pocket. Seven (7) of the sample locations were within the project area and one (1) location, the control station, was outside of the project area.  These samples were analyzed for metals and PAHs. The elutriate sample results were also compared to Class III Marine Surface Water Quality criteria as defined in Chapter 62-302.530, F.A.C.
3.2.1. Metals

Eight (8) elutriate samples were collected and analyzed for metals (Al, As, Ca, Cu, Pb, Zn, and Hg). Lead and cadmium were non-detect in these samples. These samples did exhibit positive concentrations for aluminum and zinc. Aluminum ranged in these samples from 0.070 IV mg/L to 3.1 V mg/L. One (1) sample, ES-MP06-06, detected aluminum at 3.1 V mg/L, which is above the Class III Marine Surface Water criteria of < 1.5 mg/L. Zinc ranged in the eight (8) samples from 0.012 I to 0.045 mg/L; however, these results were all below the criteria of < 0.086 mg/L. Arsenic was detected in three (3) of the samples and these results ranged from 0.0049 I to 0.010 mg/L. These results were below the arsenic Class III Marine Surface Water criteria of < 0.05 mg/L for total arsenic. Four (4) samples resulted in positive detections of copper and these results ranged from 0.0024 V to 0.040 mg/L. Three (3) of these samples, ES-MP06-06 at 0.013 V mg/L, ES-MP06-06 at 0.040 V mg/L, and ES-MP06-07 at 0.0051 IV were above the surface water criteria of < 0.0037 mg/L. Mercury was detected in six (6) of the (8) elutriate samples. The mercury positive results were detected in sample ES-MP06-01 at 0.000045 I mg/L, sample ES-MP06-03 at 0.000037  mg/L, sample ES-MP06-05 at 0.000036 I mg/L, ES-MP06-06 at 0.000045 mg/L, sample ES-MP06-07 at 0.000050 I mg/L, and sample ES-MP06-CT at 0.000036 mg/L; all of these results were above the Class III Marine Surface Water criteria of <0.000025 mg/L. Table 5 summarizes the metal results for the elutriate samples. A copy of the laboratory analytical results is contained in Appendix C.
3.2.2. PAHs  

Eight (8) elutriate samples were collected and analyzed for PAHs. Naphthalene was detected in sample ES-MP06-03 at 0.12 V ug/L. However, there is not a Class III Marine Surface Water Quality criteria value established for naphthalene. There is an annual average of ≤0.031 ug/L for total non-carcinogenic PAHs defined in Chapter 62-302.530, F.A.C., which ES-MP06-03 exceeded as a stand alone sample. The remaining PAH analytes were non-detect in these samples. Table 6 summarizes the PAH results reported for the elutriate samples. A copy of the laboratory analytical data can be found in Appendix C.
3.3. Sediment 
Sediment sample results were compared to Florida Soil Cleanup Target Levels (SCTLs), Chapter 62-777 F.A.C., direct exposure levels for residential and commercial/industrial land use and the Sediment Quality Assessment Guidelines (SQAGs) established for Florida coastal waters. The SCTLs for direct exposure are based on two scenarios: human direct exposure in a residential land use setting and human direct exposure in a commercial/industrial land use setting. The sediment sample results were compared to the direct exposure SCTLs to evaluate the protection of human health in the end land use scenario of upland dredge disposal. This information will be used to determine the final disposal location for sediments dredged from the Pocket. It is our understanding that the County would like to use the sediments as spoil material in adjacent uplands as construction fill, either in a residential or industrial land use. This option is preferred over disposing the sediments in a solid waste landfill. Additionally, the sediment sample results were compared to the SQAGs Threshold Effect Level (TEL) and the Probable Effect Level (PEL) to evaluate the ambient environmental quality conditions of the sediment, and to evaluate possible contaminant concentrations that may be present in sediments that are not removed during dredging operations. 

The sediment samples collected were analyzed for the following parameters:

· Metals (Al, As, Cd, Cu, Pb, Hg, Zn); and

· PAHs.
The results of these samples are discussed in the following subsections.
3.3.1. Metals 
Forty-eight (48) sediment samples were collected from eight (8) stations, including a background station and were analyzed for metals (Al, As, Cd, Cu, Pb, Hg, and Zn). 
Aluminum detections in these samples ranged from 320 mg/Kg to 18,000 mg/Kg and are below the residential direct exposure SCTL of 80,000 mg/Kg. The results indicated positive concentrations of aluminum in all forty-eight (48) samples. The SQAGs do not have criteria established for aluminum. 
Arsenic was detected in forty-six (46) of the forty-eight (48) samples analyzed for metals. These positive values ranged from 0.40 I mg/Kg to 110 mg/Kg. Nine (9) positive results detected in samples MP06-02-A1 at 9.0 mg/Kg, MP06-02-C1at 9.1 mg/Kg, MP06-03-A1 at 7.7 mg/Kg, MP06-03-B1 at 7.6 mg/Kg, MP06-05-A1 at 8.5 mg/Kg, MP06-05-B1 at 11 mg/Kg, MP06-05-C1 at 11 mg/Kg, MP06-06-A1 at 7.7 mg/Kg, and MP06-06-B1 at 8.8 mg/Kg were above the SQAG – TEL of 7.24 mg/Kg. One (1) detection of arsenic at 110 mg/Kg was found in sample MP06-07-B1 above the SQAG – PEL of 41.6 mg/Kg. Thirty-five (35) of the positive detections for arsenic were above the residential direct exposure SCTL of 2.1 mg/Kg. These exceedances ranged from 2.4 mg/Kg in sample MP06-07-A1 to 11 mg/Kg in samples MO06-05-B1 and MP06-05-C1. Additionally, one sample MP06-07-B1 detected at 110 mg/Kg was above the commercial/ industrial direct exposure SCTL of 12 mg/Kg. 
Cadmium was detected in one sample MP06-07-B1 at 2.0 I mg/Kg. This detection is above the SQAG – TEL of 0.676 mg/Kg but below the SQAG – PEL of 4.21 mg/Kg. Additionally, this result is below both the residential direct exposure SCTL of 82 mg/Kg and the commercial/industrial direct exposure SCTL of 1,700 mg/Kg. 

Copper was detected in thirty-eight (38) of the 48 sediment samples. These positive results ranged from 0.84 I mg/Kg to 640 mg/Kg. Ten samples (MP06-01-A1 at 33 mg/Kg, MP06-01-B1 at 32 mg/Kg, MP06-01-C1 at 38 mg/Kg, MP06-02-A1 at 90 mg/Kg, MP06-02-B1 at 59 mg/Kg, MP06-03-B1 at 93 mg/Kg, MP06-03-C1 at 69 mg/Kg, MP06-04-A1 at 87 mg/Kg, MP06-04-B1 at 40 mg/Kg, and MP06-07-A1 at 55 mg/Kg) were above the SQAG – TEL of 18.7 mg/Kg. Another ten samples (MP06-02-C1 at 120 mg/Kg, MP06-03-A1 at 180 mg/Kg, MP06-05-A1 at 290 mg/Kg, MP06-05-B1 at 370 mg/Kg, MP06-05-C1 at 320 mg/Kg, MP06-06-A1 at 310 mg/Kg, MP06-06-B1 at 380 mg/Kg, MP06-06-C1 at 220 mg/Kg, MP06-07-B1 at 640 mg/Kg, and MP06-07-C1 at 140 mg/Kg) were above the SQAG – PEL of 108 mg/Kg. Additionally, eight (8) of these samples MP06-03-A1, MP05-05-A1, MP06-05-B1, MP06-05-C1, MP06-06-A1, MP06-06-B1, MP06-06-C1, and MP06-07-B1 were also above the residential direct exposure SCTL for copper of 150 mg/Kg.

Lead was detected in forty-six (46) of the forty-eight (48) sediment samples collected. These concentrations ranged from 0.45 I mg/Kg to 390 mg/Kg. Three (3) of these positive results were detected in samples MP06-05-A1 at 41 mg/Kg, MP06-5-B1 at 47mg/Kg, and MP06-5-C1 at 50 mg/Kg, which are triplicates of each other, and all exceeded the SQAG – TEL of 30.2 mg/Kg. Additionally, two of the positive concentrations found in samples MP06-04-A1 at 330 mg/Kg and MP06-07-B1 at 390 mg/Kg were detected above the SQAG – PEL of 112 mg/Kg. However, the forty-six (46) positive detections for lead were below both the residential direct exposure and the commercial/ industrial direct exposure SCTLs. 
Mercury was detected in forty-four (44) of the forty-eight (48) samples analyzed for metals. These results ranged from 0.0032 I mg/Kg to 1.3 V mg/Kg. Twelve (12) samples MP0-02-A1 at 0.18 IV mg/Kg, MO06-02-B2 at 0.19 IV mg/Kg, MP06-03-A1 at 0.53 V mg/Kg, MP06-03-B1 at 1.3 V mg/Kg, MP06-03-C1 at 1.3 V mg/Kg, MP06-04-A1 at 0.16 IV mg/Kg, MP06-04-B1 at 0.2 IV mg/Kg, MP06-06-A1 at 0.45 mg/Kg, MP06-06-B1 at 0.38 mg/Kg, MP06-06-C1 at 0.36 mg/Kg, MP06-07-A1 at 0.68 mg/Kg, and MP06-07-C1 at 0.41 mg/Kg were at or above the SQAG – TEL of 0.13 mg/Kg. An additional four (4) samples MP06-05-A1 at 0.98 mg/Kg, MP06-05-B1 at 0.77 mg/Kg, MP06-05-C1 at 0.74 mg/Kg, and MP06-07-B1 at 1.7 were above the SQAG – PEL of 0.696 mg/Kg. The positive concentrations detected in the forty-four (44) samples were below both direct exposure SCTLs for mercury.
Zinc was detected in forty-five (45) of the forty-eight (48) sediment samples that were analyzed for metals. Five (5) of these positive concentrations were detected in samples MP06-02-C1 at 140 mg/Kg, MP06-03-A1 at 190 mg/Kg, MP06-03-A2 at 130 mg/Kg, MP06-06-C1 at 220 mg/Kg, and MP06-07-C1 at 140 mg/Kg and were above the SQAG – TEL of 124 mg/Kg. Six (6) results detected in samples MP06-05-A1 at 320 mg/Kg, MP06-05-B1 at 370 mg/Kg, MP06-05-C1 at 360 mg/Kg, MP06-06-A1 at 310 mg/Kg, MP06-06-B1 at 250 mg/Kg, and MP06-07-B1 at 510 mg/Kg were above the SQAG – PEL of 271 mg/Kg. The forty-five (45) detections of zinc were all below the residential and commercial/industrial direct exposure SCTLs. Tables 7a and 7b summarizes the sediment results for metals and Figures 6a and 6b summarizes the sediment sample results for metals.  
3.3.2. PAHs  
Forty-eight (48) sediment samples were collected and submitted for PAH analysis. One (1) sample, MP06-07-B1 reported positive concentrations for all of the PAHs constituents that were analyzed. The constituents detected included naphthalene, 1- and 2-methylnaphthalene, acenaphthylene, acenaphthene, fluorene, phenanthrene, anthracene, fluoranthene, pyrene, benzo(a)anthracene, chrysene, benzo(b)fluoranthene, benzo(k)fluoranthene, benzo(a)pyrene, indeno(1,2,3-c,d)pyrene, dibenzo(a,h)anthracene, and benzo(g,h,i)perylene. One (1) result of acenaphthylene of 0.11 I mg/Kg detected in this sample was above the SAG – TEL of 0.0059 mg/Kg. Additionally, twelve (12) of these detections were above the SQAG – PELs. These were naphthalene, 2-methylnaphthalene, acenaphthene, fluorene, phenanthrene, anthracene, fluoran-thene, pyrene, benzo(a)anthracene, chrysene, benzo(a)pyrene, and dibenzo(a,h)anthracene. One (1) of the positive detections in this sample was also above the residential direct exposure SCTL. Dibenzo(a,h)anthracene was detected in this sample at 0.23 mg/Kg which is above the residential direct exposure SCTL of 0.1 mg/kg.
 Additionally, six (6) of the positive results in this sample were above their respective commercial/industrial direct exposure SCTLs. Indeno(1,2,3-c,d)pyrene was detected at 2.6 mg/Kg above the commercial/industrial direct exposure SCTL of 0.07 mg/Kg, benzo(a)anthracene was detected at 7.4 mg/Kg above the commercial/industrial SCTL of 0.07 mg/Kg, benzo(b)fluoranthene was detected at 7.1 mg/ above the commercial/ industrial SCTL of 0.07 mg/Kg, benzo(a)pyrene was detected at 5.4 mg/Kg above the commercial/industrial SCTL of 0.7 mg/Kg, chrysene was detected at 5.9 mg/Kg above the commercial/industrial SCTL of 0.0007 mg/Kg, and benzo(k)fluoranthene was detected at 2.8 mg/Kg above the commercial/industrial direct exposure SCTL of 0.0007 mg/Kg.
Fluoranthene was also detected in four (4) other samples; MP06-03-A1 at 0.058 I mg/Kg, MP06-06-A1 at 0.090 I mg/Kg, MP06-07-A1 at 0.056 I mg/Kg, and MP06-07-C1 at 0.076 I mg/Kg. These results were below both the residential and the commercial/industrial direct exposure SCTLs. Pyrene and benzo(a)anthracene was detected in three (3) additional samples, MP06-06-A1, MP06-07-A1, and MP06-07-C1. Pyrene was detected at 0.11 I mg/Kg, 0.076 I mg/Kg, and 0.095 I mg/Kg and these results were below both SCTLs for residential and commercial/industrial direct exposure. Benzo(a)anthracene was detected in samples MP06-06-A1, MP06-07-A1, and MP06-07-C1 at 0.073I mg/Kg, 0.041 I  mg/Kg, 0.056 I mg/Kg, respectively. The two results for MP06-07-A1 and MP06-07-C1 were above the residential direct exposure SCTL of 0.01 mg/Kg. The results detected in sample MP06-06-A1 was above the commercial/industrial SCTL of 0.07 mg/Kg. Benzo(b)fluoranthene was detected in samples MP06-03-A1 at 0.060 I mg/Kg, samples MP-05-B1 and MP06-05-C1 at 0.089 I mg/Kg, sample MP06-06-A1 at 0.13 I mg/Kg, sample MP06-07-A1 at 0.073 I, and sample MP06-07-C1 at 0.083 I mg/Kg. The one (1) result detected in sample MP06-03-A1 was above the residential direct exposure SCTL of 0.01 mg/Kg and the remaining five (5) results were above the commercial/industrial SCTL of 0.07 mg/Kg.
Benzo(k)fluoranthene was detected in five (5) additional samples. In sample MP06-04-B1 it was detected at 0.021 mg/Kg, in sample MP06-06-A1 it was detected at 0.042 I mg/Kg, in sample MP06-06-C1 it was detected at 0.022 mg/Kg, in sample MP06-07-A1 it was detected at 0.021 I mg/Kg, and in sample MP06-07-C1 it was detected at 0.044 I mg/Kg. All five (5) of these results exceeded the commercial/industrial direct exposure SCTL of 0.007 mg/Kg. Benzo(a)pyrene was also detected in one (1) additional sample, MP06-06-A1 at 0.071 I mg/Kg and exceeded the commercial/industrial SCTL of 0.7 mg/Kg. Additionally, indeno(1,2,3-c,d)pyrene was detected in two (2) other samples above the residential direct exposure SCTL of 0.01 mg/Kg. These exceedances were in samples MP06-07-A1 at 0.025 I mg/Kg and sample MP06-07-C1 at 0.034 I mg/Kg. No other parameters exceeded the SQAGs or the SCTLs. Table 8a and 8b summarizes the sediment PAH results and the exceedances are depicted on Figure 7.
3.3.3. Grain Size Analysis
Grain size analysis was also conducted on the sediments collected from the Pocket to determine the content of the material and the relative surface area of the grains. Eight (8) sediment samples of representative material were collected from each sample station. Six (6) of the samples consisted primarily of dark brown to black organic, clayey sand.  Two (2) samples consisted of dark gray or brown medium to fine grain sand. Four of the sediment samples included trace shell material. 
The sediment samples collected for grain size consisted of over 50 percent (%) sand material. The sediments contained low to medium amount of fines, with a maximum of 46.5% fines (with fines defined as material passing a number 200 sieve) and a minimum of 6.8% fines within the Pocket. The background sample contained 2.7% fines.  The eight (8) sediment samples collected exhibited some amount of organic material, ranging from 1.1% to 7.9% in the samples collected from the Pocket. The background sample contained 0.4% of organic material content. Table 9 includes a description of the eight (8) sediment samples, as well as percentage of fines, organic content, and Atterberg Limits. Appendix B contains a copy of the geotechnical report.
4.0 QA /QC LABORATORY DATA REVIEW

There were four laboratory reports associated with this sampling event. Samples were collected between August 15 and 17, 2006.  The four datasets consisted of a total of fifty-six (56) sediment and seventy-five (75) water samples, including Quality Assurance/Quality Control (QA/QC) samples (i.e., equipment blanks and replicates).  All samples were analyzed by U.S. BioSystems, Inc., which is NELAC certified (#E86240) in Florida.  The table below provides a summary of the sample datasets and sample analyses. The data review results are summarized in the following paragraphs.

	Laboratory
	No. of Surface Water Samples
	No. of Sediment Samples
	Sample Date
	Analytical Method(s)

	Dataset No. 1

	US BioSystems
	18
	18
	08/15/06
	EPA SW-846 – 8270, 6010B, 7471, 405.1, 351.2, 353.2, 365.1, & 1664

	Dataset No. 2

	US BioSystems
	9
	30
	08/16/06
	EPA SW-846 – 8270, 6010B, 7471, 405.1, 351.2, 353.2, 365.1, & 1664

	Dataset No. 3

	US BioSystems
	0
	8
	08/16/06
	EPA SW-846 – 8270, 6010B, & 7471

	Dataset No. 4

	US BioSystems
	48
	0
	08/17/06
	EPA SW-846 – 8270, 6010B, 405.1, 351.2, 353.2, 365.1, & 1664


4.1. Dataset No. 1

The first dataset consisted of 18 surface water samples and 18 sediment samples that were analyzed by one or more of the following EPA Methods SW-846 8270 (PAHs), 6010B (metals), 7471 (mercury), 405.1 (BOD), 351.2 (Kjeldahl nitrogen), 353.2 (nitrate/ nitrite), 365.1 (Phosphorus), and 1664 (oil & grease) by US BioSystems. 
The PAH analyses (8270) included two method blanks, two laboratory control spikes, and two matrix spike/ matrix spike duplicate pairs.  The laboratory conducted the sample analyses within the required holding time.  The method blank results were below the laboratory reporting limits for each analyte.  The surrogate recoveries in this dataset were within the laboratory’s recommended levels, except for the first method blank sample.  The surrogate Terphenyl-D14 recovered high, which could indicate a high bias.  The surrogate was flagged “J1” as an estimated value on the QC report and the surrogate was also flagged “J1” on the associated data sheets for samples: Station 6-B1, 6-B2, 6-M1, 6-M2, 6-T1, 7-M3, and Station 7-T3.  The laboratory control spikes, matrix spikes, and matrix spike duplicates results were within the required criteria in this dataset for spike values, percent recovery, and relative percent difference.

The BOD, nitrogen, nitrate/nitrite, phosphorus, and oil & grease analyses included two method blanks, two laboratory control spikes, and two matrix spike/ matrix spike duplicate pairs.  The laboratory conducted the sample analyses within the required holding time, including BOD, with its 48-hr holding time.  The method blank results were below the laboratory reporting limits for each analyte.  The laboratory control spikes, matrix spikes, and matrix spike duplicates results were within the required criteria in this dataset for spike values, percent recovery, and relative percent difference, except for TKN and TP.  Some of the TKN and TP matrix spikes and matrix spike duplicates recoveries were outside the laboratory’s control limits.  However, the laboratory control spikes (LCSs) were within limits, therefore, the data was reported.
The metals analyses (6010B and 7471) included two method blanks, two laboratory control spikes, and two matrix spike/ matrix spike duplicate pairs.  The laboratory conducted the sample analyses within the required holding time.  The method blank results were below the laboratory reporting limits for each analyte, except for chromium in one method blank.  There was a trace amount of chromium in the method blank.  Therefore, chromium was “V” flagged in the blank and for the positive chromium results for samples Station 6-B1, 6-B2, 6-B3, 7-B1, and Station 7-B3.  The laboratory control spikes, matrix spikes, and matrix spike duplicates results were within the required criteria in this dataset for spike values, percent recovery, and relative percent difference.

4.2. Dataset No. 2

The second dataset consisted of 9 surface water samples and 30 sediment samples that were analyzed by one or more of the following EPA Methods SW-846 8270 (PAHs), 6010B (metals), 7471 (mercury), 405.1 (BOD), 351.2 (TKN), 353.2 (nitrate/ nitrite), 365.1 (TP), and 1664 (oil & grease) by US BioSystems. The sample analyses were completed within the required holding time, including BOD.
The PAH analyses (EPA Method 8270) included four method blanks, three laboratory control spikes, and three matrix spike/ matrix spike duplicates.  The method blank results were below the laboratory reporting limits for each analyte.  The surrogate recoveries in this dataset were within the recommended levels for percent recovery.  The laboratory control spikes, matrix spikes, and matrix spike duplicates results were within the required criteria in this dataset for spike values, percent recovery, and relative percent difference.
The BOD, nitrogen, nitrate/nitrite, phosphorus, and oil & grease analyses included one method blank (two method blanks for BOD), one laboratory control spike, and one matrix spike/ matrix spike duplicate pair.  The method blank results were below the laboratory reporting limits for each analyte, except for oil & grease. Oil & grease was “V” flagged in the blank and for the positive oil & grease results for samples Station 5-T1, 5-T2 and 5-T3.  The laboratory control spikes, matrix spikes, and matrix spike duplicates results were within the required criteria in this dataset for spike values, percent recovery, and relative percent difference.
The metals analyses (6010B and 7471) included three method blanks, three laboratory control spikes, and three matrix spike/ matrix spike duplicate pairs.  The laboratory conducted the sample analyses within the required holding time.  The method blank results were below the laboratory reporting limits for each analyte, except for mercury in one method blank.  There was a trace amount of mercury in the method blank.  Mercury was “V” flagged in the blank and for the positive mercury results for samples MP-05-B3, MP06-01-A1, MP06-01-A2, MP06-02-A1, MP06-02-A2, MP06-02-B1, MP06-02-B2, MP06-02-C1, MP06-02-C2, MP06-03-A1, MP06-03-A2, MP06-03-B1, MP06-03-B2, MP06-03-C1, MP06-03-C2, MP06-04-A2, MP06-04-B1, MP06-04-B2, MP06-04-C1, and MP06-04-C2.  The laboratory control spikes, matrix spikes, and matrix spike duplicates results were within the required criteria in this dataset for spike values, percent recovery, and relative percent difference, except for aluminum and lead.  Some of the aluminum and lead matrix spikes and matrix spike duplicates recoveries were outside the laboratory’s control limits.  However, the LCSs were within limits, therefore, the data was reported.

4.3. Dataset No. 3

The third dataset consisted of eight sediment samples that were analyzed by EPA Methods SW-846 8270 (PAHs), 6010B (metals), and 7471 (mercury) by US BioSystems.  The sample analyses were completed within the required holding time.

The PAH analyses (8270) included three method blanks, two laboratory control spikes, and two matrix spike/ matrix spike duplicate pairs.  The method blank results were below the laboratory reporting limits for each analyte, except for naphthalene in one method blank.  There was a trace amount of naphthalene in the method blank.  Naphthalene was “V” flagged in the blank and for the positive naphthalene results for sample ES-MP06-03.  The surrogate recoveries in this dataset were within the recommended levels for percent recovery.  The laboratory control spikes, matrix spikes, and matrix spike duplicates results were within the required criteria in this dataset for spike values, percent recovery, and relative percent difference.

The metals analyses (6010B and 7471) included two method blanks (one for 6010B metals and one for mercury), two laboratory control spikes, and two matrix spike/ matrix spike duplicate pairs.  The laboratory conducted the sample analyses within the required holding time.  The method blank results were below the laboratory reporting limits for each analyte, except for aluminum, copper, and lead in one method blank.  There was a trace amount of aluminum, copper, and lead in the method blank.  There were no positive detections for lead, therefore the analytical report was not flagged.  Aluminum and copper were “V” flagged in the blank and for the positive aluminum and copper results for sample Stations ES-MP06-01, ES-MP06-02, ES-MP06-03, ES-MP06-04, ES-MP06-05, ES-MP06-06, ES-MP06-07, and ES-MP06-CT.  The laboratory control spikes, matrix spikes, and matrix spike duplicates results were within the required criteria in this dataset for spike values, percent recovery, and relative percent difference.

4.4. Dataset No. 4

The fourth dataset consisted of 48 surface water samples (including three QA samples) that were analyzed by one or more of the following EPA Methods SW-846 8270 (PAHs), 6010B (metals), 7471 (mercury), 405.1 (BOD), 351.2 (TKN), 353.2 (nitrate/ nitrite), 365.1 (TP), and 1664 (oil & grease) by US BioSystems.  The sample analyses were completed within the required holding time.
The PAH analyses (8270) included four method blanks, three equipment blanks, four laboratory control spikes, and four matrix spike/ matrix spike duplicates.  The method blank results were below the laboratory reporting limits for each analyte, except for naphthalene in one method blank.  There was a trace amount of naphthalene in the method blank.  Naphthalene was “V” flagged in the blank and for the positive naphthalene results for sample Station 4-T3.  The remaining samples were below the method detection limit for naphthalene.  The equipment blanks results were below the laboratory reporting limits for each analyte.  The surrogate recoveries in this dataset were within the recommended levels for percent recovery.  The laboratory control spikes, matrix spikes, and matrix spike duplicates results were within the required criteria in this dataset for spike values, percent recovery, and relative percent difference. The laboratory reported that they inadvertently extracted samples ST-3-B1, ST-3-B2, and ST-3,-B4 for another method.  There was no additional sample to re-extract for Method 8270. Therefore, there is no QC for these three samples.  However, the surrogate recoveries for these samples were with range, therefore, the data was reported.
The BOD, nitrogen, nitrate/nitrite, phosphorus, and oil & grease analyses included three method blanks, three laboratory control spikes, and three matrix spike/ matrix spike duplicate pairs.  The method blank results were below the laboratory reporting limits for each analyte, except for oil & grease.  Oil & grease was “V” flagged in the blank and for the positive oil & grease results for samples Station 5-T1, 5-T2 and 5-T3. The equipment blanks had positive results for BOD, nitrate/nitrite, and oil & grease.  The associated samples need to be “J” flagged as an estimated value.  The laboratory control spikes, matrix spikes, and matrix spike duplicates results were within the required criteria in this dataset for spike values, percent recovery, and relative percent difference, except for TKN and BOD.  Some of the TKN and matrix spikes and matrix spike duplicates recoveries were outside the laboratory’s control limits.  However, the LCSs were within limits, therefore, the data was reported.  The BOD percent recovery for samples ST-4-T3 and QC003 on duplicate failed to meet the laboratory’s established QC criteria for either precision or accuracy.  The QC was “J3” flagged and the BOD results were flagged with a “J” qualifier.
The metals analyses (6010B) included one method blank, two laboratory control spikes, and one matrix spike/ matrix spike duplicate pair.  The laboratory conducted the sample analyses within the required holding time.  The method blank results were below the laboratory reporting limits for each analyte.  The laboratory control spikes, matrix spikes, and matrix spike duplicates results were within the required criteria in this dataset for spike values, percent recovery, and relative percent difference, except for copper.  Some of the copper matrix spikes and matrix spike duplicates recoveries were outside the laboratory’s control limits.  However, the LCSs were within limits, therefore, the data was reported.

4.5. QA/QC Data Review Summary

No analytical problems were found affecting the analytical quality of the four datasets, except as noted herein.  Some selected results are qualified with a “J” flag indicating they were estimated values, “I” flag indicating that the reported value is between the laboratory method detection limit and the laboratory practical quantification limit, “V” flag indicating that the compound was also present in method blank, or a “U” flag indicating that the compound was analyzed for, but not detected.  A copy of the analytical data is provided in Appendix C.
5.0 CONCLUSIONS
Martin County has committed to improve the excessive sedimentation and poor water quality conditions of the Pocket.  In order to obtain permits from the FDEP and the ACOE to dredge the Pocket, they must submit sediment and surface water quality data from the Pocket as part of the application package. This information will assist the agencies in identifying the nature and extent of contamination that may be present within the proposed project area. The following subsections summarize the sediment and surface water quality findings obtained during the August 2006 field sampling effort.
5.1. Surface Water Quality 
In-situ physicochemical water quality parameters were recorded along the surface water vertical profile during a 24-hour period for each of the seven (7) sample stations located within the Pocket, and the one (1) control station located outside the project area. During sonde deployments DO, specific conductance, pH, and temperature were recorded from three (3) depths at each of the eight (8) sampling stations for a total of twenty-two (22) data sets. The water quality data were compared to Criteria for Surface Water Quality Classification for Class III: Marine Waters (Chapter 62-302.520, F.A.C.). Sample stations 2 (Bottom), 3 (Middle), 4 (Bottom), 5 (Top, Middle, and Bottom), 6 (Middle), and 7 (Top, Middle, and Bottom) had recorded DO values of below 4.00 mg/L and Station 5 (Middle) had an average DO concentration of less than 5.00 mg/L. These results were below the Class III Marine Surface Water Quality criteria established for DO that states DO shall not average less than 5.0 mg/L in a 24-hour period and shall be less than 4.0 mg/L. In addition, water quality data collected from the seven (7) sites within the Pocket suggest diel patterns for temperature, DO, and pH.  Parameter shifts for sample stations within the main channel were generally minimal; however, sample stations located at the mouth of the Pockets’ three (3) tributaries exhibited a greater shift in DO concentrations. Little variability in DO and pH were observed from the data collected at the control station; although, specific conductance and temperature patterns in the data suggest the site is tidally influenced. 
Surface water samples were collected and subsequently analyzed for specific analytes as determined by sample depth. These samples were sent for analysis of nutrients (total nitrogen, total phosphorous, NOx), BOD, metals (As, Cd, Cr, Cu, Pb, and Zn), Oil and Grease, and PAHs.  These results were also compared to Criteria for Surface Water Quality Classification for Class III: Marine Waters (Chapter 62-302.520, F.A.C.). Total phosphorus was detected in all seventy-two (72) surface water samples collected during the field effort. All the total phosphorus results were above the Class III Marine Surface Water Quality criteria, including the control/background sampling station. One (1) sample detected BOD above the Class III Marine Surface Water Quality criteria. Additionally, dissolved oxygen data recorded over a 24-hour period were not within the 24-hour numeric criteria specific to Class III marine waters; however, no apparent nuisance conditions (e.g., algal blooms) were observed at the site.

A total of twenty-four (24) surface water samples were collected and analyzed for metals, including arsenic, cadmium, chromium, copper, lead, and zinc. Copper exceeded the Class III Marine Surface Water Quality criteria in eleven (11) of the samples. Lead was detected in twenty-one (21) of the samples and these results were all above the Class III Marine Surface Water Quality criteria. Twenty-four (24) surface water samples were also analyzed for oil and grease analysis. Two (2) results exceeded the Class III Marine Surface Water Quality criteria for this parameter. 
Seventy-two (72) surface water samples were collected and analyzed for PAHs. The results for these samples were all below the detection limit except for a detection of naphthalene in one sample. There is not a Class III Marine Surface Water Quality criteria value established for naphthalene. However, there is an annual average of ≤0.031 ug/L for total non-carcinogenic PAHs, which the one stand alone sample did not exceed. The remaining PAH parameters analyzed for were non-detect.
5.2. Elutriate

The elutriate results indicate whether or not any contaminants may potentially be released into the water column during dredging operations (water liberated during dredging) resulting in levels above the Class III Marine Surface Water Quality criteria. Eight (8) elutriate samples were collected and analyzed for metals and PAHs. One (1) sample exceeded the Class III Marine Surface Water criteria for aluminum and three (3) samples exceeded the Class III Marine Surface Quality criteria of for copper. Additionally, mercury was detected in six (6) of the (8) elutriate samples and all of these results were above the Class III Marine Surface Water Quality criteria. There was one PAH analyte, naphthalene, which was found above the Class III Marine Surface Water Quality criteria annual average for total non-carcinogenic PAHs.
5.3. Sediments
Sediment samples were also collected from seven (7) stations within the Pocket and one (1) control station outside the project area. These samples were analyzed for metals (Al, As, Cd, Cu, Pb, Hg, Zn) and PAHs. The sediment sample results were compared to Florida Soil Cleanup Target Levels (SCTLs), Chapter 62-777 F.A.C., direct exposure levels for residential and commercial/industrial land use and the Sediment Quality Assessment Guidelines (SQAGs) established for Florida coastal waters. 
Forty-eight (48) sediment samples were collected from the eight (8) stations. 
Aluminum was found in all forty-eight (48) sediment samples collected during this study. All the analytical results were below the residential direct exposure SCTL of 80,000 mg/Kg. The SQAGs do not have criteria established for aluminum. 

Arsenic was detected in forty-six (46) of the forty-eight (48) samples analyzed for metals. Nine (9) positive results detected in samples were above the SQAG – TEL and one (1) detection of arsenic was above the SQAG – PEL. Thirty-five (35) of the positive detections for arsenic were above the residential direct exposure SCTL and one (1) sample was above the commercial/industrial direct exposure SCTL.  
Cadmium was detected in one sample above the SQAG – TEL, but below the SQAG – PEL and the SCTLs. 

Copper was detected thirty-eight (38) of the sediment samples. Ten samples were above the SQAG – TEL and another ten samples exceeded the SQAG – PEL. Additionally, eight (8) of these samples were also above the residential direct exposure SCTL for copper. 

Lead was detected in forty-six (46) of the forty-eight (48) sediment samples collected and three (3) of these positive results were exceeded the SQAG – TEL. Additionally, two (2) of the positive lead concentrations were detected above the SQAG – PEL. However, the forty-six (46) positive detections for lead were below both SCTLs. 
Mercury was detected in forty-four (44) of the forty-eight (48) samples analyzed for metals. Twelve (12) samples were at or above the SQAG – TEL and an additional four (4) samples were above the SQAG – PEL. However, the positive concentrations for mercury detected in the forty-four (44) samples were below both SCTLs. 
Zinc was detected in forty-five (45) of the forty-eight (48) sediment samples that were analyzed for metals. Five (5) of these positive concentrations were detected above the SQAG – TEL and six (6) of these positive concentrations were above the SQAG – PEL. The forty-five (45) detections of zinc were all below the residential and commercial/industrial direct exposure SCTLs. 
Forty-eight (48) sediment samples were also collected and submitted for PAH analysis. One (1) sample exceeded the SQAG – TEL for acenaphthylene. Additionally, one (1) sample exceeded the SQAG – PELs for naphthalene, 2-methylnaphthalene, acenaphthene, fluorene, phenanthrene, anthracene, fluoranthene, pyrene, benzo(a)anthracene, chrysene, benzo(a)pyrene, and dibenzo(a,h)anthracene. Additionally, two samples exceeded the residential direct exposure SCTL for benzo(a)anthracene and indeno(1,2,3-c,d)pyrene and one sample exceeded the residential direct exposure SCTL for benzo(b)fluoranthene. Dibenzo(a,h)anthracene also exceeded the residential direct exposure SCTL in one (1) sample. Benzo(a)anthracene and chrysene exceeded the commercial/industrial SCTL in two (2) samples. Six (6) sediment samples also exceeded the commercial/industrial SCTL for benzo(b)fluoranthene and benzo(k) fluoranthene. Benzo(a) pyrene was detected above the commercial/industrial SCTL in two (2) samples, and indeno(1,2,3-c,d)pyrene was detected above the commercial/industrial SCTL in one (1) sample.
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� Site concentrations for carcinogenic polycyclic aromatic hydrocarbons must be converted to Benzo(a)pyrene equivalents before comparison with the appropriate direct exposure SCTL for Benzo(a)pyrene using the approach described in the February 2005 “Final Technical Report: Development of Cleanup Target Levels (CTLs) for Chapter 62-777, F.A.C.” This was performed for this report, please see Table 8b: Sediment Sample Results Summary for PAHs.






