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1. INTRODUCTION 
 
This Florida Power & Light Company (FPL) Turkey Point Semi-Annual Monitoring Report for 
the Units 3 and 4 Uprate Project (Semi-Annual Monitoring Report) has been prepared in 
accordance with the FPL Turkey Point Power Plant Groundwater, Surface Water and Ecological 
Monitoring Plan, referred to herein as (the Monitoring Plan (South Florida Water Management 
District [SFWMD] et al. 2009]).  The Monitoring Plan specifies monitoring requirements 
pursuant to the Conditions of Certification IX and X of the Power Plant Site Certification 
(PA03-45A2) for FPL’s Turkey Point Nuclear Units 3 and 4 Uprate Project.  The Monitoring 
Plan requires the collection of groundwater, surface water, meteorological, flow and ecological 
data in and around the plant to establish baseline conditions and determine the horizontal and 
vertical effects and extent if any of the cooling canal system (CCS) water.  Data must be 
collected prior to (pre-uprate) and after (post-uprate) the Uprate project is implemented.  This 
Semi-Annual Monitoring Report covers the first part of the pre-Uprate monitoring period and 
includes data collected from June 1 to December 20, 2010, and available by the end of 2010.  
Data were collected in accordance with the FPL Quality Assurance Project Plan (QAPP [FPL 
August 2010]) and modifications as provided to the SFWMD in November 2010 (Appendix A).  
Any notable deviations are discussed herein. 
 
The primary purpose of this Semi-Annual Monitoring Report is to summarize the monitoring 
efforts to-date and to present and summarize the data.  While preliminary observations will be 
made, more detailed interpretations will be conducted at a later date. 
  

1.1 Brief Overview of Automated Monitoring Network 
 
A monitoring network has been set up to collect groundwater, surface, meteorological, and 
hydrologic data at 15-minute intervals over a broad area surrounding Turkey Point. A brief 
overview of each is provided below and further discussion regarding the instrumentation, data 
collection, and results for the automated network is included in Section 2 of this report. Pictures 
of the automated stations are provided in Appendix B. 
 
1.1.1 Groundwater 
 
From February through June 2010, FPL and their contractors installed 42 wells in 14 well 
clusters (TPGW-1 to TPGW-14) at and around Turkey Point (see Figure 1-1).  The locations 
were determined based on site conditions and extensive coordination among FPL and the 
SFWMD, the Florida Department of Environmental Protection (FDEP), and Miami-Dade County 
Department of Environmental Resources Management (DERM) (the Agencies).  The placement 
of station locations in Biscayne Bay also was coordinated with Biscayne National Park.  
At each location, three separate wells were installed: a shallow well (S), an intermediate depth 
well (M) and a deep well (D).  The borehole for the deep well was drilled first and down-hole 
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geophysical methods were conducted to help determine high flow zones and other subsurface 
characteristics.  Based on a collaborative effort among FPL, JLA Geoscience, and the SFWMD, 
screen depths were established with screen lengths varying from 2 to 6 feet based on site 
conditions.  Further details are provided in the Geology and Hydrology Report (JLA 
Geosciences, Inc. 2010). 
 
Following well completion, the top of each well casing was surveyed (Appendix C) and the 
infrastructure (probes, telemetry, solar panels, and other elements) was installed to facilitate the 
collection of automated groundwater quality and stage data at 15-minute intervals.  The 
measured water quality parameters include specific conductance and temperature.  Salinity, 
density, and total dissolved solids (TDS) are calculated by the instrumentation based on the 
measured parameters.  Groundwater data are remotely transmitted via telemetry each day and 
uploaded to an FPL database.   
 
1.1.2 Surface Water 
 
Per the Monitoring Plan and as shown on Figure 1-1, automated surface water stations were 
installed at the following locations: 

 seven stations in the CCS; 
 five stations in adjacent canals; 
 three stations in the Interceptor Ditch; and  
 five stations in Biscayne Bay.  

 
The locations of the monitoring stations were determined jointly with the Agencies and provide 
broad coverage of the key water bodies in the project area.  Two additional stations (TPBBSW-
10 and -14) were added to record stages in Biscayne Bay and are co-located with TPGW-10 and 
-14.  
 
Surface water automated stations record water quality data using the same parameters as the 
groundwater stations.  Stage data are recorded at all locations except four stations in Biscayne 
Bay (BBSW-1, -2, -4, and -5) that do not have the infrastructure to support stage recorders or a 
telemetry system.  The data at these locations are retrieved manually at approximately six week 
intervals and downloaded into the database.  Data from the other stations are transmitted via 
telemetry daily onto a secure server system and automatically uploaded into the FPL database.  
 
1.1.3 Meteorological and Rainfall  
 
One meteorological station that includes instrumentation to measure solar radiation, wind speed, 
wind direction, air temperature, relative humidity, and rainfall was installed near the center of the 
CCS (TPM-1). Five additional rainfall gauging stations were installed around the CCS (Figure 1-
2). Data are collected at 15-minute intervals.  Data from the meteorological station are uploaded 
nightly into the database while the rainfall gauges are manually downloaded during routine site 
visits.  Information collected from these stations will be used to help calculate a water budget for 
the CCS.  Additionally, seven rainfall collectors were installed around the CCS to assess 
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atmospheric deposition of tritium. Figure 1-2 shows the locations of the above-mentioned 
stations.   
 
1.1.4 Hydrological 
 

Acoustic Doppler Velocity Meters (ADVM), otherwise known as index-velocity meters or 
index-meters, have been set up to determine flow at three strategic locations in the CCS: near the 
power plant discharge into the CCS, power plant intake in the CCS, and the southern end of the 
CCS before the water enters the return canal of the CCS (Figure 1-3).This information will be 
used as part of the water budget to help estimate water losses and gains in the CCS.  Data 
collected from these instruments are sent remotely via telemetry and automatically uploaded to 
the database. 

An index velocity factor was established for each of these meters in late November 2010. One of 
the stations is still not consistently transmitting data, so at present flow data are limited. Further 
details regarding the instrumentation, data collection, and indexing methods and results will be 
provided at the agency water budget meetings and in the Annual Monitoring Report. 

In addition to the flow meters installed in the CCS, four flow meters were installed in the 
interceptor pump bays to measure pumped flow from the Interceptor Ditch into the CCS. The 
associated flow data, which will be used in the water budget, will also be presented in the Annual 
Monitoring Report. 

1.1.5 Water Budget 

A water budget will be developed for the CCS based in part on the meteorological and 
hydrological data.  As discussed with the Agencies, the approach and results will be developed in 
parallel with the monitoring effort and preliminary information will be provided to the Agencies 
as it is developed. The results will be presented in the Annual Monitoring Report and not the 
Semi-Annual Monitoring Report.   

 

1.2 Quarterly Sampling for Laboratory Analysis 
 
The aforementioned monitoring network for groundwater and surface water supports the 
collection of water samples for laboratory analysis. The Monitoring Plan specifies samples must 
be collected from the 42 groundwater wells and the 20 surface water stations previously 
discussed.  Also, samples must be collected from one additional location on the Card Sound 
Road canal on a quarterly basis and at an anomalous location identified by the SFWMD in the 
CCS for the first quarterly event.  The samples must be analyzed for a variety of parameters 
including CCS tracer suite constituents, ions, trace elements, nutrients, TDS, and/or gross alpha, 
along with field parameters depending on the media and whether the effort was a quarterly or 
semi-annual event.  Further discussion of the analytical parameters, sample collection methods, 
and results is provided in Section 3 of this Semi-Annual Monitoring Report.  The analytical data 
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included in this report are based on a sampling event during June and early July 2010 and a 
second event in September 2010.  Another sampling event occurred in December 2010; however, 
the results are not available at this writing. 

 
 
1.3 Ecological Monitoring 
 
The Monitoring Plan and QAPP outline an ecological monitoring program that is designed to 
help identify the existing baseline conditions and future impacts of the CCS waters as described 
in the Conditions of Certification IX and X.  Biotic components of interest include marsh 
vegetation in adjacent wetlands, mangroves, submersed aquatic vegetation, and benthic fauna in 
and adjacent to Biscayne Bay. Ecological monitoring efforts (setting up transects [Figure 1-4] 
and conducting ecological surveys) were initiated in October 2010 and completed in December 
2010. Information on the transect plot setups, sampling methods and materials, and general 
findings are included in Section 4 of this Semi-Annual Monitoring Report. 
 

 
1.4 Initial Porewater Survey 
 
In accordance with the Monitoring Plan and through coordination with the Agencies, a broad-
scale survey of porewater temperature and specific conductance was conducted during March 
2010 (the dry season) at over 200 locations in adjacent wetlands and Biscayne Bay.  A second 
porewater temperature and specific conductance survey was conducted in August 2010, the wet 
season, at 100 locations in Biscayne Bay. Based on the initial temperature and specific 
conductance measurements, locations where wet season porewater samples would be collected 
for laboratory analysis were established.  That effort took place in October 2010, but is still 
pending for the dry season. Based on discussions with the Agencies, a decision was made to 
delay preparing the Initial Ecological Condition Characterization Report until the associated 
porewater work was complete. The Agencies requested one single report that contained the wet 
and dry season results.   
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Figure 1-1.  Locations of Groundwater and Surface Water Monitoring Stations.
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Figure 1-2.  Locations of Meteorological Station, Rainfall Gauging Stations 
and Rainfall Collectors. 
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Figure 1-3.  Flow Meter Locations in the CCS. 
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Figure 1-4.  Ecological Transect Locations. 
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2. AUTOMATED DATA COLLECTION 
 

 
2.1 GROUNDWATER QUALITY 
 

2.1.1 Instrumentation and Data Collection Methods 
 
As mentioned in Section 1, automated groundwater stations were installed at 14 well clusters. As 
infrastructure became available and wells were surveyed to known datum (North American 
Vertical Datum of 1988 [NAVD 88] and National Geodetic Vertical Datum of 1929 
[NGVD 29]), automated data collection systems manufactured by In-Situ, Inc. were installed at 
each of these sites by the In-Situ technical staff.  These systems involve deployment of two types 
of probes on RuggedCable® systems for communication and power, which in turn are connected 
to a telemetry unit that regulates uploading of the data into a central database developed by FPL.  
Figure 2-1 illustrates a groundwater station with telemetry. 
 
Two probes are installed at each well: an Aqua TROLL® 100 (AT100) and a Level TROLL® 500 
(LT500).  The AT100 has a titanium body with a completely sealed, internal lithium battery, 
real-time clock, and temperature and conductivity sensors.  The AT100 probes are deployed 
using a non-vented cable attached to a well dock and twist-lock hanger that suspends the cable 
and probe at a fixed height from the top of the 2-inch well casing.  These probes are deployed 
into the middle of the screened well interval where they record water quality parameters.  The 
groundwater AT100s collect a suite of water quality parameters, including actual conductivity, 
specific conductivity, salinity, TDS, resistivity and water density.  The AT100s calculate salinity 
based on actual conductivity and temperature, and is reflected in practical salinity units (PSU).  
The AT100s calculate TDS based on specific conductivity with a default conversion factor of 
0.65 and results are reflected in parts per thousand (ppt).  Water density is calculated using 
salinity and temperature, and is reflected in grams per cubic centimeter (g/cm3). 
 
The LT500 is a titanium probe with a completely sealed, internal lithium battery, real-time clock, 
and pressure sensor. The LT500 is designed to capture stage data and is deployed in the top 5 
feet of the water table for accurate readings.  It is hung from the same well dock with its own 
twist-lock hanger, providing a stable height for the probe, and thus stable readings of stage.  
Water level technical details and calculations involved are discussed in depth below. However, it 
should be noted that because of different water densities throughout the landscape, water density 
data from the AT100 is combined with LT500 data for a more accurate depiction of stage data at 
a given well site.   
 
Both probe types are programmed to capture data at 15-minute intervals.  Both the AT100 and 
LT500 should be time-accurate to within one second per day; however, the internal clock slips 
slightly while deployed and is therefore checked when revisited for cleaning and calibrating 
events.  Per the QAPP, the ideal cleaning and calibrating schedule for the automated probes 
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generally takes place approximately every eight weeks, with the Biscayne Bay probes on a 
rotation of approximately every six -weeks. The actual schedule depends on field conditions and 
logistics.  The cleaning and calibrating efforts include a general cleaning of the probe, done with 
water and a non-abrasive cloth or sponge.  Actual sensors are cleaned using a cotton swab or soft 
pipe cleaner.   
 
Once the probes have been cleaned, the AT100 is then calibrated.  For this process an initial 
reading is taken using a calibration solution within the range of normal measurement for the site 
in which the probe is deployed.  This reading is used to check data drift.  The probe is then 
calibrated using this same strength of calibration solution.  The cell constant based on the reading 
of the probe versus the strength of the calibration solution is ideal if within 0.98 to 1.02 of each 
other. Per the manufacturer’s recommendations, if the cell constant is less than 0.90 or greater 
than 1.10 after checking with a new calibration solution, then the probe should be returned to In-
Situ for factory recalibration. 
 
After calibration of the probe, a verification reading is taken from the same solution.  Finally, a 
higher bracket solution is used for an additional verification reading, including verification of the 
temperature using a National Institute of Standards and Technology (NIST) certified 
thermometer. The temperature reading of the probe is considered acceptable within a 0.5 degree 
Celsius (°C) range from the NIST thermometer reading.  The calibration logs for these 
automated station probes are included in Appendix D. 
 
Several issues have arisen involving probe programming over the initial period of deployment.  
Infrastructure and surveying were not complete at the time of In-Situ staff’s first visit in late 
June, therefore they returned in late summer to finish deployment of the probes in September 
2010.  Towards the end of this visit, In-Situ released a new firmware update for the probes.  This 
necessitated resetting virtually all probes, a process that involves stopping the active data log, 
uploading the new firmware onto the probe, then reprogramming the probe and new data log for 
continued data collection.  All probes are now updated with the most current firmware and have 
additionally been programmed to acceptable reference levels and pressures (further discussed in 
Section 2.3.1).   During the period when a log is stopped, data cannot be collected and new logs 
are started on an approximately one-hour lag.  Data are not collected during the time period – 
sometimes several hours – when a probe is pulled for cleaning and calibration.    
 
Operational parameters involving general system functionality are addressed during cleaning and 
calibration.  The External battery voltage that powers the telemetry system, which is active from 
12:00 pm to 2:00 pm each day, is checked.  These are 12-volt batteries charged using a 
connected solar panel.  General system issues such as fuses, changing of desiccants in the 
system, and overall cleanliness and wired connections also are checked.  In addition, internal 
voltage and memory availability of all probes are checked. 
 
2.1.2 Results  
 

The data validation and qualification effort is a multi-step process. As there are a large number 
of data points from the approximately six months of continuous 15-minute data generation 
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(greater than 10,000 points from a probe on average), and the information technology (IT) 
database is still in various stages of testing and setup, all data were exported to Microsoft® Excel 
for quality assurance (QA) for this Semi-Annual Monitoring Report.  

For long-term data management, the initial automated screening will be done computationally 
where data exceeding a defined bracket will be flagged. This bracketing will be defined by the 
initial data gathered from the first six months of instrument function and will be seasonally 
compensated. This will minimize time and effort in the initial review of the information as data 
reviewers will then be sent daily notifications of instances where data have exceeded the normal 
range.  However, as this feature has yet to be implemented, all procedures were manually 
implemented during the QA effort for this report.  

For the current water quality data sets from the AT100s, each data point was compared to its 
previous 15-minute value. Salinity differences ≥1 PSU and temperature changes ≥1°C were 
flagged, and both data rows were highlighted. Data were then manually reviewed for validity. 
Specifically, the data were compared against meteorological data if it was a real or spurious 
observation of data outside normal parameters, or was an instance when the probe exhibited 
extreme 15-minute oscillations (e.g., up to 40 PSU fluctuations) for a time period before 
resuming function within normal ranges. Other examples of unusual data included occurrences 
when the salinity values dropped drastically and instantaneously and remained at low levels for 
days to weeks, or oscillated for one or two time intervals before returning to original levels.  An 
In-Situ representative stated that these large fluctuations can be caused by air bubbles on the 
sensor or blocked sensor heads. In instances where large oscillations were noted over a period of 
time and did not correlate with temperature changes and/or was not explainable by a climatic 
event, all data rows were flagged. Data related to salinity, (i.e., specific conductance, density, 
TDS) for this period were qualified as these parameters are inter-related.  

The qualifiers used in the data qualification effort are “!” indicating suspect or questionable data 
and “C” indicating a calibration event. Once the data were reviewed and either qualified as not 
needing qualifiers, the data were typically passed to a second reviewer for validation. This two-
tiered qualification process enhances data consistency.  

Figures 2-2 through 2-15 show time series graphs of specific conductance, temperature, and 
salinity at each well.  These graphs depict validated data and exclude data that have been 
qualified as questionable or part of a calibration event.  Appendix E shows time series graphs of 
these three parameters but with all reported data. 

Overall, the qualified groundwater specific conductance data indicated fairly consistent 
conditions once the outliers were removed. Temperature values were also somewhat robust 
although trends of increasing temperature were observed in several probes (e.g., TPGW-4S, 
-13S); these observations have been previously observed with In-Situ Aqua TROLL® probes in 
other locations (S. Krupa, pers. comm.). 

Specific conductance was lowest in the wells to the west (TPGW-7, -8, -9) and remained 
consistently low with the onset of the dry season (November onwards). All three wells at 
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TPGW-7 and -9 (where data was available) had specific conductance values less than 1000 
micro Siemens per centimeter (μS/cm and temperatures around 25°C.  

At TPGW-8, although the intermediate (TPGW-8M) and deep (TPGW-8D) wells had specific 
conductance less than 1000 μS/cm, the shallow well (TPGW-8S) had higher values 
(approximately 3000 μS/cm) throughout this reporting period.  

In TPGW-6 located north of the Turkey Point Plant in the proximity to the drainage canals, a 
pattern opposite to TPGW-8 was observed where the specific conductance in the shallow well 
was below the intermediate and deep wells. Similarly, TPGW-4 and -5 to the west of the CCS 
exhibited the same pattern of specific conductance with depth as TPGW-6. North of the CCS, 
TPGW-12 showed the same vertical trend of increasing specific conductance with depth except 
that the values observed at this location were higher than TPGW-4, -5 or -6.  

Wells to the west (TPGW-1, -2) and south (TPGW-3) of the CCS had specific conductance 
values greater than 50,000 μS/cm, regardless of depth. Although the deeper wells had slightly 
higher specific conductance than the shallow and intermediate wells, the increase with depth was 
limited.  

Tidal wells (TPGW-10, -11, -14) exhibited the same vertical trends (i.e., deeper wells more 
saline than shallow wells) and a landscape-scale pattern of increasing specific conductance 
southward. TPGW-14 had the highest specific conductance values.  

At TPGW-13, which is located within the CCS, the intermediate depth well (TPGW-13M) 
readings did not stabilize despite cleaning and calibration. The complete dataset was qualified 
and the probe will be replaced. Specific conductance and temperature were highest at this well.  

 
2.2 SURFACE WATER QUALITY 
 

2.2.1 Instrumentation and Data Collection Methods  
 
As detailed in Section 1, automated surface water stations were located throughout the Turkey 
Point landscape as determined jointly with the Agencies.  These stations typically record water 
quality data, as well as stage data, at 15-minute intervals.  While most sites recording surface 
water data have two probes associated with them, some have only one, depending on surface 
water depth and other logistical considerations.  Stations that are in less than 3 to 5 feet of water 
have only one probe, an Aqua TROLL® 200 (AT200), associated with them.  All other surface 
water stations have two probes associated with them, an AT100 at approximately 1 foot above 
the bottom, and an AT200 within 3 feet of minimum water levels at the surface.  Just as in 
groundwater sites, probe cables are attached to a telemetry system that uploads once a day for 
most sites. Table 2-1 summarizes the probes used at each surface water station and parameters 
measured. 
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The AT200 has a titanium body with a completely sealed internal lithium battery, real-time 
clock, pressure, temperature, and conductivity sensors, and is deployed using a vented cable.  
The vented cable contains a tube that applies atmospheric pressure to the back of the pressure 
gauge.  The instrument is programmed to automatically subtract this value from the measured 
pressure, reflected in the formula: 

P gauge = P absolute – P atmosphere. 

Thus, the AT200 excludes the atmospheric pressure component.  The vented cable is attached to 
a well dock and twist-lock hanger that suspends the cable and probe at a fixed height from the 
2-inch well casing.  Since the AT200 has a pressure sensor, it is able to record stage data.  It also 
has the ability to auto-correct water levels for water density based on readings recorded by the 
probe.  This feature is explained in greater detail in Section 2.3.1.  The AT200 records the 
following parameters: actual conductivity, specific conductivity, salinity, TDS, resistivity, water 
density, and depth.  The AT100 is situated approximately 1 foot above the bottom at surface 
water sites and records the following parameters: actual conductivity, specific conductivity, 
salinity, TDS, resistivity, and water density.  Both the AT100 and AT200 calculate salinity, TDS 
and water density, as described above.       

Surface water sites tend to experience greater growth and fouling of probes than other sites, so 
the sensors on several of the probes at these sites are protected by the TROLL Shield®, a copper 
guard that surrounds the sensors while still allowing water flow and inhibits biological growth 
and fouling of the sensors (see Figure 2-16).  These probes are cleaned and calibrated using the 
same methodology as described for groundwater sites.  Refer to Appendix D for field calibration 
logs.  

Surface water probes not associated with groundwater sites in Biscayne Bay (TPBBSW-1, -2, -4, 
and -5) are deployed by attaching the probe to a cement paver/pad with two eye rings drilled in 
it.  The probe is placed between these eye rings and attached using a titanium twist-lock hanger 
to one of the eye rings.  A TROLL® Shield is placed over the sensors, and both ends of the probe 
are attached to the eye rings using multiple zip ties. Then plastic, secured with electrical tape for 
prevention of excessive fouling, is wrapped around all portions of the probe except for where the 
TROLL® Shield is located; this allows water flow over the sensors.   

These pads are placed at pre-determined locations on the bay bottom and the probes record 
surface water quality parameters for Biscayne Bay.  These probes are AT100s, have no telemetry 
capability, and do not record stage data, which is recorded at sites associated with groundwater 
platforms in Biscayne Bay.  Probes deployed on the bay bottom are swapped out on an 
approximate six-week rotation, taken back to a land-based facility where they are cleaned, and 
the data are manually uploaded onto the online database.             
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2.2.2 Results 
 
The automated surface water data are qualified and validated in the same manner as the 
automated groundwater data. Figures 2-17 through 2-36 show time series graphs of specific 
conductance, temperature, and salinity at each surface water station.  These graphs depict 
validated data and exclude data that have been qualified as questionable or part of a calibration 
event.  Appendix E shows time series graphs of these three parameters but with all reported data. 
 
Initial observations of the automated surface water stations reveal the following: 

 In Biscayne Bay, specific conductance typically ranged from 30,000 to 50,000 μS/cm and 
salinity typically ranged from 15 to 35 PSU with the highest variability in concentrations 
at BBSW-1, -2, and -3. The northern stations are more directly influenced by stormwater 
discharges from the regional area drainage canals;  

 The response in specific conductivity and salinity in Biscayne Bay to a rainfall event is 
not as readily evident as in groundwater since regional drainage canal releases may not 
always occur simultaneously with the rainfall; 

 The specific conductance and salinity levels in the CCS were higher than those in 
Biscayne Bay (see Figure 2-37). The highest salinity value was 63.9 PSU but for the 
majority of the reporting period the levels were less than 50 PSU;  

 While specific conductance and salinities at TPSWC-4 (downstream of S-20 discharge 
structure) were quite variable, the values were fairly steady at TPSWC-5 which is directly 
connected to Biscayne Bay.  At depth, specific conductivity and salinity at TPSWC-5 
were around 60,000 μS/cm and 40 PSU, respectively; 

 Specific conductance values in the L-31 Canal were all less than 1,274 μS/cm except at 
TPSWC-3B in December during a drier period; 

 Temperature in Biscayne Bay typically ranged from 15°C to a little over 30°C; however, 
in December the temperature dropped below 15°C on several occasions; 

 Temperatures in Biscayne Bay were less than those measured in the CCS (see 
Figure 2-38); 

 Temperatures in the CCS typically ranged between 20 to 40°C; however, for a short 
period in November and December, temperatures dropped near or less than 15°C at some 
locations; 

 Temperatures at the discharge side of the plant into the CCS are typically more than 5°C 
higher than at the plant intake side in  the CCS (see Figure 2-39) and the water at the 
south end of the CCS is approximately the same temperature as the intake temperature; 
and 

 Temperatures in the L-31 Canal followed a similar trend as those in Biscayne Bay. 
 

2.3 WATER LEVELS 
 

2.3.1 Instrumentation and Data Collection Methods 
 
Water pressures are measured and water levels calculated at 15-minute intervals in all 
groundwater and surface water stations.  The only exception to this is four water quality stations 
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in Biscayne Bay that do not have stage recorders. Per the Monitoring Plan, automated CCS and 
canal surface water stations are to have stage recorders and automated surface water quality 
monitoring stations co-located with a groundwater monitoring well clusters in Biscayne Bay are 
to have surface water stage recorders.  During the siting of the wells and surface water station in 
the Biscayne Bay, only one surface water quality station in the bay (BBSW-3) was co-located 
with a well cluster (TPGW-11); thus one stage recorder was initially installed in Biscayne Bay.  
FPL later opted to install two additional stage recorders in Biscayne Bay (one each at the 
platforms associated with TPGW-10 and TPGW-14) to better assess groundwater and surface 
water interactions and tidal lag given that the data are being recorded at such short intervals. 
 
Water levels are calculated in the instruments based on the following formula: 
 

WL  = RL + (2.31 * (RP-MP)/SG) where: 
 

WL - water level (feet [ft] NAVD 88) 
RL  - reference water level (ft NAVD 88) 
RP – reference pressure (pounds per square inch [psi]) 

MP – measured pressure (psi) 
SG – specific gravity (unitless)  

 
The reference level (RL) was established by manually measuring from the top of the well casing 
or top of stilling well at each location to the top of the water surface using a water level indicator.  
Because each well had been surveyed to a known datum (both NAVD 88 and NVGD 29),the 
actual surface water elevation at that moment in time could be easily calculated by subtracting 
the water level from the NAVD 88 surveyed elevation.  This value was then entered into the 
probe as the reference level.  The probe then automatically calculates the related pressure value, 
referred to as the reference pressure (RP).  Subsequent pressure measurements recorded by the 
probe are relative to the reference pressure and its associated elevation. 
 
Two probe models are used to record water pressure/levels: the LT500 and AT200.  The LT500 
measures water pressure and temperature.  This probe model is used in all automated 
groundwater well sites and is co-located with AT100 units.  The AT200 measures water pressure 
and water quality parameters (as discussed above).  The AT200s are located in surface water 
monitoring sites. Both types of probes have been installed as vented setups and measure water 
pressure above the probe.  An explanation of the specifications of vented setups is provided 
above.   
 
Aside from being able to measure water quality parameters, the biggest difference between the 
AT200 and the LT500 is how specific gravity (SG) is handled. In the AT200, an option exists to 
auto-correct water levels based on actual measured density.  This option, called dynamic density, 
is input based on the latitude and elevation of the surveyed well, which calculates a local 
gravitational acceleration factor. Based on advice from In-Situ technical staff, all AT200 probes 
were programmed based on a latitude of 25.471190 and a fixed elevation of 5 feet.  This 
measurement was calculated based on an average reading for Florida City.  The gravitational 
acceleration factor is multiplied by the SG to get a location-corrected SG which, for this latitude, 
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only affects the SG by 0.001 foot.  Like the LT500s, probes can equally be programmed with a 
fixed density value (fresh water, brackish water, or saltwater). Since the units of density are 
being measured in grams per cubic centimeter (g/cm3), and the density of fresh water is 1.0 
g/cm3, the measured density is the SG value being used in the formula above.  Since the LT500 
does not have the auto-correct option for density, a set density or SG has to be programmed into 
the instrument. 
 
The determination of which probe model to use at a particular location was based on the 
parameters that needed to be measured per the Monitoring Plan, depth of installation, and 
accuracy of the measurements per the QAPP.  Depth of installation is important since shallower 
depth placement allows the use of an instrument with a finer pressure scale and more accurate 
water level readings. Since groundwater gradients are expected to be small, the level of accuracy 
in the QAPP is relatively high (0.03 feet) which necessitates shallower depth placements.  Based 
on the technical specifications, accuracy of water level readings for pressure sensors in both the 
LT500 and AT200 are both temperature and depth dependent.  With a range of 0 to 5 pounds per 
square inch gauge (psig; water depth to 11.5 feet) they provide accurate readings within 0.01 
feet.  These same instruments, built for a range of 0 to100 psig and at deeper placement (up to 
230.67 feet below the water) yield accuracy of 0.23 feet, which is not acceptable.  
 
At all 42 groundwater wells installed for this monitoring effort, both water quality parameters 
and stage need to be recorded. However, since the water quality measurements have to be made 
at the well screen, which ranges from 20 to 110 feet below the water surface, the collection of 
pressure measurements at those depths with an AT200 result in readings that may have too much 
error. Thus, a totally different probe model was selected to measure the water quality parameters 
at depth (AT100) and the LT500 was placed in each well within 5 feet of the groundwater 
surface to measure pressure. As discussed above, the LT500 does not allow for an auto 
correction for density. In-Situ programmed all the LT500s to a brackish water density setting of 
1.012 g/cm3 and the water levels in the raw data files are calculated on that density.  However, 
since density levels vary between well locations and possibly over time, the raw data is post 
corrected using density values from the water quality sensor located in the same well. The 
average daily density is used and a density corrected water level at 15-minute intervals is 
provided in the database.  
 
At surface water stations where stage and water quality parameters are reported, the AT200 is 
used since water quality data are recorded at the top of the water column or in water that is less 
than 3 to 5 feet.  The advantage of the AT200 is that it records density in the same probe at every 
15 minutes, and when the density auto-correct feature is implemented, no post correction is 
needed.  
 
When In-Situ originally installed the water level probes over the course of five months, they did 
not set many of the AT200s to auto-correct for density and, in a number of cases, did not have a 
reference level and reference pressure based on a surveyed datum.  Thus, caution is advised 
when looking at the raw stage data. Subsequent to the installation, Ecology and Environment, 
Inc., (E & E) established reference levels and reference pressures for all probes (except 
TPBBSW-10) and reset the AT200s to auto-correct for density by December 2010.  Table 2-2 
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provides a summary of water level setups and current reference levels and pressures. E &E has 
post corrected the previous data (except for TPBBSW-10B and TPBBSW-14B) by using the 
above equation reference levels and pressures based on NAVD 88 and included the density 
measurements in the calculations.  The corrected water levels are in the queryable database.  
From this point forward, the surface water level data should not need further correction based on 
density (see exception below), but the groundwater levels will still need to be corrected on a 
daily basis for density since the levels are reported with the LT500.  
 
Stations TPBBSW-10B and TPBBSW-14B, which were subsequently added, currently have 
LT500s and while the data can be post corrected, it is a more cumbersome process. Also, the 
density values need to come from a totally separate Biscayne Bay station in the general area and 
those data are not remotely transmitted.  To simplify matters, the LT500s will be replaced with 
AT200s in the near future and set to auto-correct water levels for density.  An added benefit is 
that water quality parameters will be collected and uploaded daily via telemetry. 
 
2.3.2 Results 

Groundwater 
 
Figures 2-40 through 2-53 show time series graphs at all automated groundwater stations.  These 
graphs are based on validated data and exclude data that are questionable or recorded during a 
calibration event when the log was still running.  Stage data were typically not qualified if the 
density values were suspect since the differences in the instrument calculated density had little 
effect on the pressure reading/stage results given the shallow depth of probe placement.  The 
density is of greater significance when discussing freshwater equivalent later in this section. 
 
Some observations of the groundwater time series plots include: 

 Water levels at TPGW-1, TPGW-2, TPGW-4 through TPGW-9, and TPGW-13 appear to 
respond to rainfall events (see Table 2-11 in Section 2.4.1). Water levels recorded in 
wells at these stations exhibited increases that coincide with observed rainfall events. For 
example, water level increases of up to 1 foot within a 24-hour period were observed in 
the TPGW-7 wells after the September 29, 2010 rainfall event. Water level responses for 
the November 3, 2010, rainfall event when conditions were drier were less marked than 
responses for the September 29, 2010, rainfall event during the peak of the rainy season. 

 At most locations, wells at all three depths exhibited similar changes in water levels over 
time. At most onshore locations, water levels were generally highest in the shallow 
monitoring wells and progressively lower in the intermediate zone and deep wells.  

 At stations TPGW-3, TPGW-10, TPGW-11 TPGW-12, and TPGW-14, water levels in 
wells at all three depths exhibited tidal influence. During the reporting period, diurnal 
water level fluctuations were observed in all wells at these locations. In addition, there 
are preliminary indications of a lunar cycle overlying the daily patterns. 

 Stage levels in wells in the CCS and just west of the CCS exhibited little response to tidal 
changes. 
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Surface Water  
 
Figures 2-54 through 2-69 show time series graphs at all surface water stations where data from 
automated stage recorders are available. These graphs are based on validated data and exclude 
data that are questionable or recorded during a calibration event when the log was running. Some 
observations from these time series plots include the following: 

 Water levels at all onshore surface water stations appear to respond to rainfall events. 
Water level increases up to 1 foot were observed at the land-based station following 
significant rainfall events that occurred on September 29 and November 3, 2010. 

 Diurnal water level variations were observed at surface water stations TPSWC-4 and 
TPSWC-5, however, the effects of rainfall were more pronounced at TPSWC-4 since this 
station is downstream of S-20 discharges. 

 Water level elevations and water level variations during the reporting period were similar 
at stations TPSWID-1, TPSWID-2, and TPSWID-3. Each station exhibited similar water 
level rises following the September 29 and November 3, 2010, rainfall events.   

 Water levels on the plant intake side of the CCS are lower than on the plant discharge 
side in the CCS with the intake station (TPSWCCS-6) being 1 to 2 feet lower than the 
CCS discharge station (TPSWCCS-1) (see Figure 2-70). 

 Water levels in the CCS appear to exhibit little response to tidal influences in Biscayne 
Bay water.  Figure 2-71 provides a representative time series plot for a spring tide on 
December 5, 2010.  

Water Levels during Differing Conditions 
 
To further assess water levels, surface water and groundwater stage data were extracted from the 
database that are representative of a spring tide, neap tide, and after a significant rainfall event 
and a dry period (see Table 2-3).   Groundwater level elevations during the spring tide, neap tide; 
and post-rainfall event and dry period are presented in Tables 2-4, 2-5, and 2-6, respectively, and 
are illustrated on Figures 2-72, 2-73, and 2-74, respectively.  Freshwater equivalent groundwater 
elevations during the spring tide and post-rainfall event and dry period are presented in 
Tables 2-7 and 2-8, respectively, and are illustrated on Figures 2-75 and 2-76, respectively.   
Freshwater equivalents were not calculated for those stations where density was suspect since the 
conversion to freshwater equivalents involves the height of water above the well screen and 
density values can impact the results particularly in the deeper wells.  Surface water elevations 
during the spring tide, neap tide, and post-rainfall event and dry period are illustrated on Figures 
2-77, 2-78, and 2-79, respectively. 
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Groundwater 
 
During the December 5, 2010, spring tide, wells at all three depths at stations TPGW-2, -4, 
through -9, located west of the CCS and station TPGW-13 located in the CCS exhibited water 
level declines up to 0.03 feet from high tide to low tide.  At stations TPGW-1 and -12, located 
north of the CCS, and at station TPGW-3 located south of the CCS, water levels in wells at all 
three depths declined from high tide to low tide. The TPGW-6 wells exhibited water level 
declines of approximately 0.06 foot.  The TPGW-3 and -12 wells exhibited water level declines 
at all three depths of approximately 0.29 foot and 0.90 foot, respectively. The greatest water 
level declines from high tide to low tide were recorded in Biscayne Bay stations TPGW-10, -11, 
and -14. These stations exhibited high tide to low tide water level declines of approximately 
1.52 feet, 1.80 feet, and 0.73 foot, respectively.  
 
During the December 14, 2010, neap tide, groundwater high tide and low tide responses were 
similar to those observed during the spring tide event. Wells at all three depths at groundwater 
stations TPGW1, -2, -4 through -9, and TPGW-13 exhibited minimal (0.01 to 0.03 foot) declines 
from high tide to low tide.  Water levels at all three depths at stations TPGW-3 and -12 exhibited 
high tide to low tide declines of approximately 0.15 foot and 0.37 foot, respectively. In addition, 
Biscayne Bay stations TPGW-10, -11, and -14 exhibited high tide to low tide water level 
declines of approximately 0.63 foot, 0.82 foot, and 0.34 foot, respectively.  
 
Groundwater levels recorded at the groundwater stations on November 4, 2010, following a 
significant rainfall event on the 3rd ranged from 0.34 foot to 1.24 feet higher than groundwater 
levels measured at the stations on December 18, 2010, following a greater than 20-day-long dry 
period.  
 
At stations TPGW-4, -5, -8 through -10, and TPGW-13, groundwater levels on both 
measurement dates were generally highest in the shallow monitoring wells and progressively 
lower in the intermediate zone and deep wells. In contrast, at stations TPGW-2 and -12, water 
levels on both measurement dates were lowest in the shallow wells and progressively higher in 
the intermediate zone and deep wells.  During both measurement events, intermediate zone 
groundwater levels were lower than groundwater levels recorded in the shallow and deep 
monitoring wells at stations TPGW-1, -6, and -14.  In addition, at station TPGW-7, groundwater 
levels recorded at all three depth intervals were similar on both measurement dates (i.e., recorded 
groundwater levels in the shallow, intermediate zone and deep wells were within 0.02 foot of 
each other).   
 
Water levels at two stations stood out as anomalous when compared to other wells.  One station 
was at TPGW-2 where levels were typically higher than surrounding stations in the deep and 
intermediate depth wells.  Also the water levels in all three wells at TPGW-8 were much lower 
than surrounding wells.  The cause for these different levels is not clear. Field teams double-
checked the reference levels and sensor settings and no equipment issues were observed.     
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Freshwater Equivalent Groundwater Elevations 
 
Freshwater equivalent groundwater elevations for the spring tide; and post rainfall event and dry 
period were calculated using the following formula: 
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where: 
Hf = fresh water equivalent groundwater elevation (ft NAVD88) 
Hw = groundwater elevation (ft NAVD88) 
Sw = well screen midpoint elevation (ft NAVD88) 
Dw = groundwater density (g/cm3) 
Df = fresh water density (=1.000 g/cm3). 
 
Note: 
For wells with reported groundwater densities of less than 1.000 g/cm3, 
freshwater density of (1.000 g/cm3) was used to calculate the freshwater 
equivalent groundwater elevation. 

 
The freshwater equivalent groundwater level elevations calculated for the December 5, 2010 
spring high tide, low tide, post rainfall event, and post dry period exhibited trends of 
progressively larger ranges of elevation for the shallow, intermediate zone, and deep wells. This 
trend of increasing freshwater equivalent elevation ranges with depth appears to be related in part 
to the depth ranges of the shallow, intermediate zone, and deep wells, which are progressively 
greater with depth. Based on well screen midpoint elevations, the shallow, intermediate zone, 
and deep wells have depth ranges of approximately 20 feet, 52 feet and 74 feet, respectively.  
 
Surface Water 
 
During the December 5, 2010 spring tide, onshore surface water stations with the exception of 
stations TPSWC-4 and -5, exhibited decreases in water levels between high and low tide of 
0.03 foot or less. Stations TPSWC-4 and -5 exhibited water level decreases of 0.69 foot and 
1.03 foot, respectively, from high to low tide on this date.  During both high and low tides, water 
levels at stations located west of the CCS were higher than water levels at stations in the CCS. 
  
Similar surface water level relationships were observed during the December 14, 2010 neap tide. 
During the neap tide event, the onshore stations exhibited water level decreases of 0.06 foot or 
less from high tide to low tide. From high tide and low tide, the water level at station TPSWC-5 
decreased by 0.46 foot. During both high and low tides, water levels in stations located west of 
the CCS were higher than water levels at stations in the CCS. 
 
Water levels measured at the onshore surface water stations on November 4, 2010 following a 
significant rainfall event range from 0.36 foot to 1.27 foot higher than water levels measured at 
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the stations on December 18, 2010 following a greater than 20 day long dry period. During both 
measurement events, water levels at stations west of the CCS were generally higher than water 
levels at stations within the CCS.   
 
 

2.4 METEOROLOGICAL DATA 
 

A meteorological station (TPM-1) was set up in the middle of the CCS (Figure 1-2 in Section 1), 
near TPGW-13 and TPSWCCS-2. Additionally, five rainfall gauges have been set up in the 
vicinity of the Plant to determine the spatial and temporal variability in rain amounts on and 
offshore Turkey Point.  
 
2.4.1 Instrumentation and Data Collection Methods  
 
The station is a Vaisala WXT520 Weather Transmitter and a Li-Cor 190SA Quantum Sensor 
attached to a Campbell datalogger and telemetry system (Figure 2-80). The station collects data 
from a range of parameters (Table 2-9) at 15-minute intervals and uploads to the FPL IT 
database on a daily basis. Technical specifications on the instrumentation are provided in 
Appendix I of the QAPP.  
 
2.4.2 Results 
 
One of the key parameter of interest is the amount of precipitation in the CCS and surrounding 
areas. The rainfall timing, duration, and amount of rainfall are important in providing insight to 
the hydrology of this area. Barometric pressure, wind speed, and light levels can also help 
provide information on the meteorology around the CCS area.  Wind speed is a key parameter 
for evaporation calculations. Figure 2-81 includes time series plots of rainfall, barometric 
pressure, wind speed, and photosynthetically active radiation (PAR).  The rainfall in the figure 
reflects rain over 15-minute intervals and must be summed each day to get a daily rainfall total. 
There were several days where rainfall amounts were in excess of 0.25 inches (Table 2-10), and 
in some instances, exceeded four inches (e.g., September 29, 2010 and November 3, 2010) in a 
calendar day.  
 
For example, during the rain event in early August (8th – 10th), there were over five inches within 
a 3-day period, most likely as a consequence of offshore climatic instability from Tropical Storm 
Colin. The precipitation during this storm event was at times quite intense as there were several 
instances of precipitation in excess of 0.25 inches recorded during a 15-minute interval.  
 
The rain events observed on September 29 and November 3, 2010 were correlated with a cold 
frontal passage through the South Florida region. This is evident as the rainfall is accompanied 
by significant drops in barometric pressure during these events. Subsequent to the passage of the 
cold front, wind speeds are noticeably higher a few days following the rain event (Figure 2-81). 
Unlike precipitation trends generated by a tropical storm, the rainfall from frontal events is 
usually < 24 hours long.  
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Light levels during this monthly period did not appear to be significantly affected by either 
tropical storm or cold front events. However, there is a noticeable trend of declining light levels 
with approach towards the winter time period. 
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Table 2-1.  Probes Types/Automated Measurements at 

Surface Water Stations 
Surface Water 

Site 
Probe  Parameters Measured 

TPSWC-1T AT200 Water Quality, Stage 
TPSWC-1B AT100 Water Quality 
TPSWC-2T AT200 Water Quality, Stage 
TPSWC-2B AT100 Water Quality 
TPSWC-3T AT200 Water Quality, Stage 
TPSWC-3B AT100 Water Quality 
TPSWC-4T AT200 Water Quality, Stage 
TPSWC-4B AT100 Water Quality 
TPSWC-5T AT200 Water Quality, Stage 
TPSWC-5B AT100 Water Quality 
TPSWID-1T AT200 Water Quality, Stage 
TPSWID-1B AT100 Water Quality 
TPSWID-2T AT200 Water Quality, Stage 
TPSWID-3T AT100 Water Quality 
TPSWID-3B AT200 Water Quality, Stage 
TPSWCCS-1T AT200 Water Quality, Stage 
TPSWCCS-2T AT200 Water Quality, Stage 
TPSWCCS-3T AT200 Water Quality, Stage 
TPSWCCS-4T AT200 Water Quality, Stage 
TPSWCCS-4B AT100 Water Quality 
TPSWCCS-5T AT200 Water Quality, Stage 
TPSWCCS-5B AT100 Water Quality 
TPSWCCS-6T AT200 Water Quality, Stage 
TPSWCCS-6B AT100 Water Quality 
TPBBSW-1B AT100 Water Quality 
TPBBSW-2B AT100 Water Quality 
TPBBSW-3B AT200 Water Quality, Stage 
TPBBSW-4B AT100 Water Quality 
TPBBSW-5B AT100 Water Quality 
TPBBSW-10B LT5001 Stage 
TPBBSW-14B LT5001 Stage 

Notes:  
1 Probe will be replaced with AT200 which will measure stage and water quality parameters. 

Key:   
  AT ‐ Aqua TROLL®.  B – Bottom.  LT – Level TROLL®.  T – Top. 
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Table 2-2.  Probe Sites, Installation Notes, Date of Reprogramming and Associated 
Reference Values 

In‐Situ Notes 

Data 
Collection 
Initiation 
Date 

In‐Situ Installation 
Notes 

Date of  
E & E Reset 

Reference 
Level 

Reference 
Pressure 

TPGW 1S-AT 9/12/2010 11/9/2010   
TPGW 1S-LT 9/12/2010 11/9/2010 -0.23 2.83435 
TPGW 1M-AT 9/12/2010 11/9/2010   
TPGW 1M-LT 9/12/2010 11/9/2010 -0.87 2.19963 
TPGW 1D-AT 9/12/2010 11/9/2010   
TPGW 1D-LT 9/12/2010 

Reference levels need 
to be reset on all 
Level TROLLs®.  
Firmware up to date. 

11/9/2010 -0.83 2.18702 
TPGW 2S-AT 6/22/2010 10/28/2010   
TPGW 2S-LT 6/22/2010 10/28/2010 -0.3 1.27736 
TPGW 2M-AT 6/22/2010 10/28/2010   
TPGW 2M-LT 6/22/2010 10/28/2010 0.31 2.49062 
TPGW 2D-AT 6/22/2010 10/28/2010   
TPGW 2D-LT 6/22/2010 

Reference level set 
correctly.  Need to 
update firmware on all 
sensors.   

10/28/2010 0.38 1.94907 
TPGW 3S-AT 6/22/2010 11/8/2010   
TPGW 3S-LT 6/22/2010 11/8/2010 0.24 3.21875 
TPGW 3M-AT 6/22/2010 11/8/2010   
TPGW 3M-LT 6/22/2010 11/8/2010 0.22 2.68423 
TPGW 3D-AT 6/22/2010 11/8/2010   
TPGW 3D-LT 6/22/2010 

Reference level set 
correctly. Firmware 
up to date 

11/8/2010 0.22 2.9946 
TPGW 4S-AT 8/31/2010 11/9/2010   
TPGW 4S-LT 8/31/2010 11/9/2010 0.82 1.60854 
TPGW 4M-AT 8/31/2010 11/9/2010   
TPGW 4M-LT 8/31/2010 11/9/2010 0.32 1.5836 
TPGW 4D-AT 8/31/2010 11/9/2010   
TPGW 4D-LT 8/31/2010 

Reference level set 
correctly. Firmware 
up to date. 

11/9/2010 0.09 1.5468 
TPGW 5S-AT 9/14/2010 11/10/2010   
TPGW 5S-LT 9/14/2010 11/10/2010 0.82 2.2543 
TPGW 5M-AT 9/14/2010 11/10/2010   
TPGW 5M-LT 9/14/2010 11/10/2010 0.35 2.12817 
TPGW 5D-AT 9/14/2010 11/10/2010   
TPGW 5D-LT 9/14/2010 

Reference level set 
correctly. Firmware 
up to date. 

11/10/2010 0.22 2.16742 
TPGW 6S-AT 6/23/2010 10/26/2010   
TPGW 6S-LT 6/23/2010 10/26/2010 0.31 1.46943 
TPGW 6M-AT 6/23/2010 10/26/2010   
TPGW 6M-LT 6/23/2010 10/26/2010 -0.08 1.62408 
TPGW 6D-AT 6/23/2010 10/26/2010   
TPGW 6D-LT 6/23/2010 

Reference Firmware 
update needed on all 
probes.  Reference set 
correctly. 

10/26/2010 0.39 1.6466 
TPGW 7S-AT 9/13/2010 10/26/2010   
TPGW 7S-LT 9/13/2010 

Reference levels need 
to be reset on all 10/26/2010 0.71 2.27218 
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Table 2-2.  Probe Sites, Installation Notes, Date of Reprogramming and Associated 
Reference Values 

In‐Situ Notes 

Data 
Collection 
Initiation 
Date 

In‐Situ Installation 
Notes 

Date of  
E & E Reset 

Reference 
Level 

Reference 
Pressure 

TPGW 7M-AT 9/13/2010 10/26/2010   
TPGW 7M-LT 9/13/2010 10/26/2010 0.7 2.09172 
TPGW 7D-AT 9/13/2010 10/26/2010   
TPGW 7D-LT 9/13/2010 

Level TROLLs®.  
Firmware up to date. 

10/26/2010 0.69 2.08501 
TPGW 8S-AT 9/15/2010 9/15/2010   
TPGW 8S-LT 9/15/2010 9/15/2010 -0.14 2.18246 
TPGW 8M-AT 9/15/2010 9/15/2010   
TPGW 8M-LT 9/15/2010 9/15/2010 -0.21 2.17523 
TPGW 8D-AT 9/15/2010 9/15/2010   
TPGW 8D-LT 9/15/2010 

Reference level set 
correctly.  Firmware 
up to date. 

9/15/2010 -0.22 1.76936 
TPGW 9S-AT 6/24/2010 10/25/2010   
TPGW 9S-LT 6/24/2010 10/25/2010 1.03 0.625084 
TPGW 9M-AT 6/24/2010 10/25/2010   
TPGW 9M-LT 6/24/2010 10/25/2010 1.03 2.31608 
TPGW 9D-AT 6/24/2010 10/25/2010   
TPGW 9D-LT 6/24/2010 

Reference level need 
to be updated on all 
sensors.  Update 
firmware on all 
sensors. 

10/25/2010 0.97 0.894112 
TPGW 10S-AT 9/17/2010 11/17/2010   
TPGW 10S-LT 9/17/2010 11/17/2010 0 1.69011 
TPGW 10M-AT 9/17/2010 11/17/2010   
TPGW 10M-LT 9/17/2010 11/17/2010 0 1.95621 
TPGW 10D-AT 9/17/2010 11/17/2010   
TPGW 10D-LT 9/17/2010 

Firmware up to date 
on all sensors.  
Reference set 
correctly on all Level 
TROLLs®. 

11/17/2010 -0.03 1.69006 
TPGW 11S-AT 9/17/2010 11/17/2010   
TPGW 11S-LT 9/17/2010 11/17/2010 -1.05 2.24035 
TPGW 11M-AT 9/17/2010 11/17/2010   
TPGW 11M-LT 9/17/2010 11/17/2010 -0.859 2.24409 
TPGW 11D-AT 9/17/2010 11/17/2010   
TPGW 11D-LT 9/17/2010 

Firmware up to date 
on all sensors.  
Reference set 
correctly on all Level 
TROLLs®. 

11/17/2010 -0.92 2.18697 
TPGW 12S-AT 6/23/2010 11/5/2010   
TPGW 12S-LT 6/23/2010 11/5/2010 0.07 1.62936 
TPGW 12M-AT 6/23/2010 11/5/2010   
TPGW 12M-LT 6/23/2010 11/5/2010 0.05 2.69837 
TPGW 12D-AT 6/23/2010 11/5/2010   
TPGW 12D-LT 6/23/2010 

Need to reset 
reference levels on 
level TROLLs®.  
Need to update firm-
ware on Level 
TROLLs®.   11/5/2010 0.02 1.31059 

TPGW 13S-AT 6/23/2010 11/10/2010   
TPGW 13S-LT 6/23/2010 11/10/2010 0.24 1.68158 
TPGW 13M-AT 6/23/2010 11/10/2010   
TPGW 13M-LT 6/23/2010 

Need to update 
reference level on 
Level s TROLLs®.  
Need to update 11/10/2010 0.24 2.55875 
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Table 2-2.  Probe Sites, Installation Notes, Date of Reprogramming and Associated 
Reference Values 

In‐Situ Notes 

Data 
Collection 
Initiation 
Date 

In‐Situ Installation 
Notes 

Date of  
E & E Reset 

Reference 
Level 

Reference 
Pressure 

TPGW 13D-AT 6/23/2010 11/10/2010   
TPGW 13D-LT 6/23/2010 

firmware on Level 
TROLLs®. 11/10/2010 -0.15 3.49419 

TPGW 14S-AT 9/18/2010 11/17/2010   
TPGW 14S-LT 9/18/2010 11/17/2010 -0.41 2.33289 
TPGW 14M-AT 9/18/2010 11/17/2010   
TPGW 14M-LT 9/18/2010 11/17/2010 -0.52 2.19967 
TPGW 14D-AT 9/18/2010 11/17/2010   
TPGW 14D-LT 9/18/2010 

Need to set reference 
levels on Level 
TROLLs®.  Firmware 
up to date on all 
probes.  

11/17/2010 -0.41 2.14292 
TPSWC-1T 9/6/2010 11/9/2010 0.66 1.34285 
TPSWC-1B 9/6/2010 

Reference level needs 
to be reprogrammed. 11/9/2010   

TPSWC-2T 8/30/2010 11/9/2010 0.64 1.39067 
TPSWC-2B 8/30/2010 

Reference level needs 
to be reprogrammed. 11/9/2010   

TPSWC-3T 8/30/2010 11/9/2010 0.65 1.39143 
TPSWC-3B 8/30/2010 

Reference level needs 
to be reprogrammed. 11/9/2010   

TPSWC-4T 8/26/2010 10/28/2010 -0.66 1.05765 
TPSWC-4B 8/26/2010 

Reference level needs 
to be reprogrammed. 10/28/2010   

TPSWC-5T 9/1/2010 11/8/2010 -0.28 1.21204 
TPSWC-5B 9/1/2010 

Reference level needs 
to be reprogrammed. 11/8/2010   

TPSWCCS-1B 8/27/2010 Reference level needs 
to be reprogrammed. 

11/5/2010 0.11 0.721152 

TPSWCCS-2B  Reference set 
correctly. 

   

TPSWCCS-3B 8/25/2010 Reference level needs 
to be reprogrammed. 
Need to update 
firmware.   

11/29/2010 -0.32 0.72025 

TPSWCCS-4T 9/1/2010 11/8/2010 -0.09 1.60082 
TPSWCCS-4B 9/1/2010 

Need to reprogram 
reference level.   
 

11/8/2010   

TPSWCCS-5T 9/1/2010 11/8/2010 -0.19 1.49394 
TPSWCCS-5B 9/1/2010 

Reference level needs 
to be reprogrammed. 11/8/2010   

TPSWCCS-6T 9/15/2010 11/5/2010 -1.26 1.40488 
TPSWCCS-6B 9/15/2010 

Reference set 
correctly.    

TPSWCCS-7B 8/25/2010 Reference level needs 
to be reprogrammed. 

11/10/2010 0.06 0.699189 

TPSWID-1T 8/27/2010 11/29/2010 0.18 1.7032 
TPSWID-1B 8/27/2010 

Reference level needs 
to be reprogrammed. 11/29/2010   

TPSWID-2T 8/25/2010 Reference level needs 11/10/2010 0.6 2.03141 



FPL Turkey Point Semi-Annual Monitoring Report 
for Units 3 & 4 Uprate Project -  February 2011 Section 2.0 
 
 

 

  2-19   

Table 2-2.  Probe Sites, Installation Notes, Date of Reprogramming and Associated 
Reference Values 

In‐Situ Notes 

Data 
Collection 
Initiation 
Date 

In‐Situ Installation 
Notes 

Date of  
E & E Reset 

Reference 
Level 

Reference 
Pressure 

TPSWID-2B 8/25/2010 to be reprogrammed. 11/10/2010   
TPSWID-3T 8/25/2010 10/28/2010 0.4 1.8177 
TPSWID-3B 8/25/2010 

Reference level needs 
to be reprogrammed. 
Need to update 
firmware.  Need to 
switch out telemetry 
unit.   

   

TPBBSW-1 1 9/2/2010 Firmware up to date.  N/A N/A 
TPBBSW-2 1 9/2/2010 Firmware up to date.  N/A N/A 
TPBBSW-3 9/17/2010 Reference level set 

correctly. 
12/15/2010 -1.353 1.98953 

TPBBSW-4 1 9/2/2010 Firmware up to date.  N/A N/A 
TPBBSW-5 1 9/2/2010 Firmware up to date.  N/A N/A 
TPBBSW-10 2  Reference set 

correctly, but no 
corresponding density.  
Need to adjust stilling 
well.  Need to swap 
sensor for AT200. 

   

TPBBSW-14 3 9/30/2010 Reference set 
correctly but no 
corresponding density.  
Need to swap sensor 
for AT200. 

12/15/2010 -0.497 0.883588 

Notes 
In‐Situ installation notes refer to outstanding issues for specific probes after first deployment.  The Date of Reset column 
refers to the date when E & E staff revisited these locations to update firmware, reprogram reference level settings and reset 
data collection logs.  The associated reference levels and pressures were then used to perform global corrections for all 
water level data, which will be available in the queryable database developed by FPL.  For surface water stations, where the 
probes contain the auto‐correction for density option, this is a one time correction.  For groundwater stations where density 
values must be inserted from readings at the deeper probe, these corrections will be ongoing to provide accurate water level 
measurements.  Reference levels will be periodically updated, and these values then entered into the algorithm for water 
level corrections after this specific date and time. 

1 These probes monitor surface water quality parameters and are deployed without telemetry on the bay bottom, they do not 
measure stage and therefore do not have reference levels or pressures. 

2 This probe has not been properly set due to problems with the location of the stilling well, which at the time of this report is in 
the process of being re‐set.  Additionally, although originally a LT500 was set in this site, this will soon be switched out for an 
AT200 able to provide the auto correction for density option. 

3
 This probe is currently a LT500, but will soon be switched to an AT200, which will allow the auto correction for density option. 
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Table 2-3.  Representative Conditions  to Assess Variability in Water 
Levels 

CONDITION DATE (Military Time) 

Spring Tide - Low 12/05/10 (04:30) 

Spring Tide - High 12/05/10 (10:45) 

Neap Tide – High 12/14/10 (04:45) 

Neap Tide - Low 12/14/10 (12:00) 

No Rain over 0.01 inches in more than 20 days 12/18/10 (00:00) 

After significant rain event 11/04/10 (00:00) 
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Table 2-4.  Spring Tide Groundwater Elevations, FPL Turkey Point Plant, December 5, 2010 

Spring High Tide 
12/5/10 10:15 hours  

Spring Low Tide 
12/5/10 04:30 hours 

Monitoring 
Well 

Top of 
Casing 

Elevation  
(ft NAVD 88)

Top of 
Screen 

Elevation  
(ft NAVD 88) 

Bottom  
of Screen 
Elevation  

(ft NAVD 88) 
Water Level 

Elevation 
(ft NAVD 88) 

Water Level 
Elevation 

(ft NAVD 88) 

TPGW1-S 3.82 -28.18 -30.18 -0.69 -0.75 

TPGW1-M 3.93 -48.17 -50.17 -1.32 -1.38 

TPGW1-D 4.22 -81.08 -85.08 -1.28 -1.34 

TPGW2-S 1.35 -23.35 -27.35 -0.53 -0.54 

TPGW2-M 1.16 -49.34 -51.34 0.09 0.08 

TPGW2-D 1.13 -84.37 -86.37 0.39 0.38 

TPGW3-S 1.44 -25.66 -29.66 -0.14 -0.43 

TPGW3-M 1.22 -53.48 -57.48 -0.15 -0.43 

TPGW3-D 1.1 -85.50 -87.50 -0.14 -0.42 

TPGW4-S 2.24 -20.96 -22.96 0.36 0.36 

TPGW4-M 1.82 -36.28 -41.28 -0.16 -0.16 

TPGW4-D 1.92 -59.68 -63.68 -0.39 -0.38 

TPGW5-S 5.35 -23.25 -27.25 0.24 0.25 

TPGW5-M 5.07 -44.23 -49.23 -0.21 -0.20 

TPGW5-D 5.22 -61.78 -66.78 -0.35 -0.34 

TPGW6-S 1.56 -20.74 -22.74 -0.06 -0.08 

TPGW6-M 1.52 -47.18 -51.18 -0.45 -0.47 
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Table 2-4.  Spring Tide Groundwater Elevations, FPL Turkey Point Plant, December 5, 2010 

Spring High Tide 
12/5/10 10:15 hours  

Spring Low Tide 
12/5/10 04:30 hours 

Monitoring 
Well 

Top of 
Casing 

Elevation  
(ft NAVD 88)

Top of 
Screen 

Elevation  
(ft NAVD 88) 

Bottom  
of Screen 
Elevation  

(ft NAVD 88) 
Water Level 

Elevation 
(ft NAVD 88) 

Water Level 
Elevation 

(ft NAVD 88) 

TPGW6-D 1.59 -80.31 -84.31 0.03 0.00 

TPGW7-S 1.36 -20.44 -24.44 0.21 0.22 

TPGW7-M 1.25 -46.45 -50.45 0.22 0.24 

TPGW7-D 1.19 -78.51 -82.51 0.22 0.23 

TPGW8-S 0.42 -16.38 -20.38 ND ND 

TPGW8-M 0.55 -34.35 -36.35 -1.06 -1.06 

TPGW8-D 0.45 -48.75 -52.75 -1.17 -1.16 

TPGW9-S 3.63 -11.27 -15.27 0.61 0.61 

TPGW9-M 3.53 -30.77 -32.77 0.59 0.59 

TPGW9-D 3.52 -44.38 -46.38 0.53 0.54 

TPGW10-S 8.47 -27.93 -29.93 0.06 -1.46 

TPGW10-M 8.47 -51.93 -55.93 -0.05 -1.57 

TPGW10-D 8.57 -117.93 -121.93 -0.19 -1.71 

TPGW11-S 8.47 -30.93 -34.93 -0.08 -1.90 

TPGW11-M 8.47 -81.93 -85.93 -0.13 -1.92 

TPGW11-D 8.47 -113.93 -117.93 0.01 -1.78 

TPGW12-S 0.52 -21.08 -23.08 -0.24 -1.14 
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Table 2-4.  Spring Tide Groundwater Elevations, FPL Turkey Point Plant, December 5, 2010 

Spring High Tide 
12/5/10 10:15 hours  

Spring Low Tide 
12/5/10 04:30 hours 

Monitoring 
Well 

Top of 
Casing 

Elevation  
(ft NAVD 88)

Top of 
Screen 

Elevation  
(ft NAVD 88) 

Bottom  
of Screen 
Elevation  

(ft NAVD 88) 
Water Level 

Elevation 
(ft NAVD 88) 

Water Level 
Elevation 

(ft NAVD 88) 

TPGW12-M 0.73  -55.07 -59.07 -0.04 -0.97 

TPGW12-D 0.76 -89.04 -93.04 0.00 -0.88 

TPGW13-S 2.19 -27.61 -31.61 -0.15 -0.16 

TPGW13-M 2.13 -54.57 -58.57 -0.14 -0.16 

TPGW13-D 2.18 -82.72 -86.72 -0.52 -0.53 

TPGW14-S 8.87 -23.63 -27.63 -0.42 -1.15 

TPGW14-M 8.87 -47.43 -51.43 -0.51 -1.24 

TPGW14-D 8.67 -93.53 -97.53 -0.31 -1.03 
Key:  

ft NAVD88 = Feet relative to the North American Vertical Datum of 1988. 
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Table 2-5.  Neap Tide Groundwater Elevations, FPL Turkey Point Plant, December 14, 2010 

Neap High Tide 
12/14/2010 04:45 

hours  

Neap Low Tide 
12/14/10 12:00 

hours Monitoring 
Well 

Top of 
Casing 

Elevation  
(ft NAVD 88)

Top of 
Screen 

Elevation  
(ft NAVD 88) 

Bottom  
of Screen 
Elevation  

(ft NAVD 88) 
Water Level 

Elevation 
(ft NAVD 88) 

Water Level 
Elevation 

(ft NAVD 88) 

TPGW1-S 3.82 -28.18 -30.18 -0.75 -0.78 

TPGW1-M 3.93 -48.17 -50.17 -1.44 -1.47 

TPGW1-D 4.22 -81.08 -85.08 -1.39 -1.42 

TPGW2-S 1.35 -23.35 -27.35 -0.56 -0.58 

TPGW2-M 1.16 -49.34 -51.34 0.01 -0.02 

TPGW2-D 1.13 -84.37 -86.37 0.28 0.25 

TPGW3-S 1.44 -25.66 -29.66 -0.22 -0.37 

TPGW3-M 1.22 -53.48 -57.48 -0.31 -0.46 

TPGW3-D 1.1 -85.50 -87.50 -0.30 -0.46 

TPGW4-S 2.24 -20.96 -22.96 0.23 0.22 

TPGW4-M 1.82 -36.28 -41.28 -0.25 -0.26 

TPGW4-D 1.92 -59.68 -63.68 -0.51 -0.52 

TPGW5-S 5.35 -23.25 -27.25 0.07 0.05 

TPGW5-M 5.07 -44.23 -49.23 -0.38 -0.39 

TPGW5-D 5.22 -61.78 -66.78 -0.52 -0.54 

TPGW6-S 1.56 -20.74 -22.74 -0.17 -0.19 
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Table 2-5.  Neap Tide Groundwater Elevations, FPL Turkey Point Plant, December 14, 2010 

Neap High Tide 
12/14/2010 04:45 

hours  

Neap Low Tide 
12/14/10 12:00 

hours Monitoring 
Well 

Top of 
Casing 

Elevation  
(ft NAVD 88)

Top of 
Screen 

Elevation  
(ft NAVD 88) 

Bottom  
of Screen 
Elevation  

(ft NAVD 88) 
Water Level 

Elevation 
(ft NAVD 88) 

Water Level 
Elevation 

(ft NAVD 88) 

TPGW6-M 1.52 -47.18 -51.18 -0.47 -0.49 

TPGW6-D 1.59 -80.31 -84.31 0.01 -0.01 

TPGW7-S 1.36 -20.44 -24.44 0.05 0.03 

TPGW7-M 1.25 -46.45 -50.45 0.07 0.05 

TPGW7-D 1.19 -78.51 -82.51 0.05 0.04 

TPGW8-S 0.42 -16.38 -20.38 -1.15 -1.17 

TPGW8-M 0.55 -34.35 -36.35 -1.23 -1.25 

TPGW8-D 0.45 -48.75 -52.75 -1.39 -1.41 

TPGW9-S 3.63 -11.27 -15.27 0.47 0.46 

TPGW9-M 3.53 -30.77 -32.77 0.44 0.43 

TPGW9-D 3.52 -44.38 -46.38 0.38 0.37 

TPGW10-S 8.47 -27.93 -29.93 -0.43 -1.06 

TPGW10-M 8.47 -51.93 -55.93 -0.53 -1.16 

TPGW10-D 8.57 -117.93 -121.93 -0.68 -1.30 

TPGW11-S 8.47 -30.93 -34.93 -0.62 -1.47 

TPGW11-M 8.47 -81.93 -85.93 -0.67 -1.45 

TPGW11-D 8.47 -113.93 -117.93 -0.52 -1.36 
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Table 2-5.  Neap Tide Groundwater Elevations, FPL Turkey Point Plant, December 14, 2010 

Neap High Tide 
12/14/2010 04:45 

hours  

Neap Low Tide 
12/14/10 12:00 

hours Monitoring 
Well 

Top of 
Casing 

Elevation  
(ft NAVD 88)

Top of 
Screen 

Elevation  
(ft NAVD 88) 

Bottom  
of Screen 
Elevation  

(ft NAVD 88) 
Water Level 

Elevation 
(ft NAVD 88) 

Water Level 
Elevation 

(ft NAVD 88) 

TPGW12-S 0.52 -21.08 -23.08 -0.59 -0.97 

TPGW12-M 0.73 -55.07 -59.07 -0.41 -0.80 

TPGW12-D 0.76 -89.04 -93.04 -0.37 -0.73 

TPGW13-S 2.19 -27.61 -31.61 -0.25 -0.27 

TPGW13-M 2.13 -54.57 -58.57 -0.26 -0.29 

TPGW13-D 2.18 -82.72 -86.72 -0.61 -0.64 

TPGW14-S 8.87 -23.63 -27.63 -0.70 -1.05 

TPGW14-M 8.87 -47.43 -51.43 -0.80 -1.15 

TPGW14-D 8.67 -93.53 -97.53 -0.58 -0.90 
Key:  

ft NAVD 88 = Feet relative to the North American Vertical Datum of 1988. 
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Table 2-6.  Post-Rainfall Event and Dry Period Groundwater Elevations, FPL Turkey Point Plant, 
November 4, 2010 and December 18, 2010 

Post-Rainfall Event
 11/4/10 00:00 

hours 

Dry Period  
12/18/10 00:00 

hours Monitoring 
Well 

Top of 
Casing 

Elevation  
(ft NAVD 88)

Top of 
Screen 

Elevation  
(ft NAVD 88) 

Bottom  
of Screen 
Elevation  

(ft NAVD 88) 
Water Level 

Elevation 
(ft NAVD 88) 

Water Level 
Elevation 

(ft NAVD 88) 

TPGW1-S 3.82 -28.18 -30.18 -0.14 -0.84 

TPGW1-M 3.93 -48.17 -50.17 -0.82 -1.53 

TPGW1-D 4.22 -81.08 -85.08 -0.71 -1.48 

TPGW2-S 1.35 -23.35 -27.35 0.10 -0.63 

TPGW2-M 1.16 -49.34 -51.34 0.69 -0.07 

TPGW2-D 1.13 -84.37 -86.37 0.99 0.20 

TPGW3-S 1.44 -25.66 -29.66 -0.01 -0.43 

TPGW3-M 1.22 -53.48 -57.48 0.09 -0.52 

TPGW3-D 1.1 -85.50 -87.50 0.05 -0.51 

TPGW4-S 2.24 -20.96 -22.96 0.91 0.16 

TPGW4-M 1.82 -36.28 -41.28 0.45 -0.31 

TPGW4-D 1.92 -59.68 -63.68 0.24 -0.57 

TPGW5-S 5.35 -23.25 -27.25 0.94 0.01 

TPGW5-M 5.07 -44.23 -49.23 0.48 -0.43 

TPGW5-D 5.22 -61.78 -66.78 0.23 -0.58 
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Table 2-6.  Post-Rainfall Event and Dry Period Groundwater Elevations, FPL Turkey Point Plant, 
November 4, 2010 and December 18, 2010 

Post-Rainfall Event
 11/4/10 00:00 

hours 

Dry Period  
12/18/10 00:00 

hours Monitoring 
Well 

Top of 
Casing 

Elevation  
(ft NAVD 88)

Top of 
Screen 

Elevation  
(ft NAVD 88) 

Bottom  
of Screen 
Elevation  

(ft NAVD 88) 
Water Level 

Elevation 
(ft NAVD 88) 

Water Level 
Elevation 

(ft NAVD 88) 

TPGW6-S 1.56 -20.74 -22.74 0.80 -0.18 

TPGW6-M 1.52 -47.18 -51.18 0.38 -0.48 

TPGW6-D 1.59 -80.31 -84.31 0.87 0.00 

TPGW7-S 1.36 -20.44 -24.44 1.19 0.01 

TPGW7-M 1.25 -46.45 -50.45 1.20 0.03 

TPGW7-D 1.19 -78.51 -82.51 1.19 0.01 

TPGW8-S 0.42 -16.38 -20.38 -0.03 -1.21 

TPGW8-M 0.55 -34.35 -36.35 -0.10 -1.29 

TPGW8-D 0.45 -48.75 -52.75 -0.21 -1.45 

TPGW9-S 3.63 -11.27 -15.27 1.16 0.40 

TPGW9-M 3.53 -30.77 -32.77 1.14 0.37 

TPGW9-D 3.52 -44.38 -46.38 1.08 0.31 

TPGW10-S 8.47 -27.93 -29.93 -0.43 -1.21 

TPGW10-M 8.47 -51.93 -55.93 -0.56 -1.26 

TPGW10-D 8.57 -117.93 -121.93 -0.65 -1.46 

TPGW11-S 8.47 -30.93 -34.93 -1.03 -1.71 

TPGW11-M 8.47 -81.93 -85.93 -1.04 -1.73 
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Table 2-6.  Post-Rainfall Event and Dry Period Groundwater Elevations, FPL Turkey Point Plant, 
November 4, 2010 and December 18, 2010 

Post-Rainfall Event
 11/4/10 00:00 

hours 

Dry Period  
12/18/10 00:00 

hours Monitoring 
Well 

Top of 
Casing 

Elevation  
(ft NAVD 88)

Top of 
Screen 

Elevation  
(ft NAVD 88) 

Bottom  
of Screen 
Elevation  

(ft NAVD 88) 
Water Level 

Elevation 
(ft NAVD 88) 

Water Level 
Elevation 

(ft NAVD 88) 

TPGW11-D 8.47 -113.93 -117.93 -1.05 -1.58 

TPGW12-S 0.52 -21.08 -23.08 -0.40 -1.03 

TPGW12-M 0.73 -55.07 -59.07 -0.17 -0.87 

TPGW12-D 0.76 -89.04 -93.04 -0.11 -0.80 

TPGW13-S 2.19 -27.61 -31.61 0.61 -0.29 

TPGW13-M 2.13 -54.57 -58.57 0.36 -0.31 

TPGW13-D 2.18 -82.72 -86.72 -0.04 -0.66 

TPGW14-S 8.87 -23.63 -27.63 -0.63 -1.17 

TPGW14-M 8.87 -47.43 -51.43 -0.88 -1.27 

TPGW14-D 8.67 -93.53 -97.53 -0.68 -1.02 
Key:  

ft NAVD 88 = Feet relative to the North American Vertical Datum of 1988. 
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Table 2-7.  Spring Tide Fresh Water Equivalent Head Elevations, FPL Turkey Point Plant, December 5, 2010 

Spring High Tide 12/5/10 10:15 hours Spring Low Tide 12/5/10 04:30 hours 

Monitoring Well 

Elevation 
Screen 

Midpoint  
(ft NAVD 88) 

Measured 
Water 
Level 

Elevation 
(NAVD 88) 

Water 
Density 
(g/cm3) 

Freshwater 
Head 

Equivalent 
Elevation 

(ft NAVD 88) 

Measured 
Water 
Level 

Elevation 
(NAVD 88) 

Water 
Density 
(g/cm3) 

Freshwater 
Head 

Equivalent 
Elevation 

(ft NAVD 88)

TPGW1-S -29.18 -0.69 1.025 0.02 -0.75 1.025 -0.04 

TPGW1-M -49.17 -1.32 1.034 0.30 -1.38 1.035 0.30 

TPGW1-D -83.08 -1.28 1.034 1.50 -1.34 1.034 1.44 

TPGW2-S -25.35 -0.53 1.034 0.32 -0.54 1.034 0.30 

TPGW2-M -50.34 0.09 1.037* NC 0.08 1.037* NC 

TPGW2-D -85.37 0.39 1.036 3.48 0.38 1.036 3.46 

TPGW3-S -27.66 -0.14 1.029 0.66 -0.43 1.029 0.36 

TPGW3-M -55.48 -0.15 1.033 1.68 -0.43 1.033 1.39 

TPGW3-D -86.5 -0.14 1.033 2.71 -0.42 1.033 2.42 

TPGW4-S -21.96 0.36 0.998 0.36 0.36 0.998 0.36 

TPGW4-M -38.78 -0.16 1.015 0.42 -0.16 1.015 0.42 

TPGW4-D -61.68 -0.39 1.005 -0.08 -0.38 1.017 0.66 

TPGW5-S -25.25 0.24 0.998 0.24 0.25 0.998 0.25 
TPGW5-M -46.73 -0.21 1.012 0.35 -0.20 1.012 0.36 

TPGW5-D -64.28 -0.35 1.013 0.48 -0.34 1.013 0.49 

TPGW6-S -21.74 -0.06 0.998 -0.06 -0.08 0.998 -0.08 
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Table 2-7.  Spring Tide Fresh Water Equivalent Head Elevations, FPL Turkey Point Plant, December 5, 2010 

Spring High Tide 12/5/10 10:15 hours Spring Low Tide 12/5/10 04:30 hours 

Monitoring Well 

Elevation 
Screen 

Midpoint  
(ft NAVD 88) 

Measured 
Water 
Level 

Elevation 
(NAVD 88) 

Water 
Density 
(g/cm3) 

Freshwater 
Head 

Equivalent 
Elevation 

(ft NAVD 88) 

Measured 
Water 
Level 

Elevation 
(NAVD 88) 

Water 
Density 
(g/cm3) 

Freshwater 
Head 

Equivalent 
Elevation 

(ft NAVD 88)

TPGW6-M -49.18 -0.45 1.008 -0.06 -0.47 1.008 -0.08 

TPGW6-D -82.31 0.03 1.008 0.69 0.00 1.008 0.66 

TPGW7-S -22.44 0.21 0.997 0.21 0.22 0.997 0.22 

TPGW7-M -48.45 0.22 0.998 0.22 0.24 0.998 0.24 

TPGW7-D -80.51 0.22 0.998 0.22 0.23 0.998 0.23 

TPGW8-S -18.38 ND ND ND ND ND ND 

TPGW8-M -35.35 -1.06 0.998 -1.06 -1.06 0.998 -1.06 

TPGW8-D -50.75 -1.17 0.998 -1.17 -1.16 0.998 -1.16 

TPGW9-S -13.27 0.61 0.997 0.61 0.61 0.997 0.61 

TPGW9-M -31.77 0.59 0.998 0.59 0.59 0.998 0.59 

TPGW9-D -45.38 0.53 0.998 0.53 0.54 0.998 0.54 

TPGW10-S -28.93 0.06 1.022 0.70 -1.46 1.022 -0.85 

TPGW10-M -53.93 -0.05 1.025 1.30 -1.57 1.025 -0.26 

TPGW10-D -119.93 -0.19 1.025 2.81 -1.71 1.025 1.25 

TPGW11-S -32.93 -0.08 1.025 0.74 -1.90 1.025 -1.12 

TPGW11-M -83.93 -0.13 1.026 2.05 -1.92 1.026 0.21 

TPGW11-D -115.93 0.01 1.027 3.14 -1.78 1.027 1.31 
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Table 2-7.  Spring Tide Fresh Water Equivalent Head Elevations, FPL Turkey Point Plant, December 5, 2010 

Spring High Tide 12/5/10 10:15 hours Spring Low Tide 12/5/10 04:30 hours 

Monitoring Well 

Elevation 
Screen 

Midpoint  
(ft NAVD 88) 

Measured 
Water 
Level 

Elevation 
(NAVD 88) 

Water 
Density 
(g/cm3) 

Freshwater 
Head 

Equivalent 
Elevation 

(ft NAVD 88) 

Measured 
Water 
Level 

Elevation 
(NAVD 88) 

Water 
Density 
(g/cm3) 

Freshwater 
Head 

Equivalent 
Elevation 

(ft NAVD 88)

TPGW12-S -22.08 -0.24 1.017 0.13 -1.14 1.017 -0.78 

TPGW12-M -57.07 -0.04 1.030 1.67 -0.97 1.030 0.71 

TPGW12-D -91.04 0.00 1.030 2.73 -0.88 1.030 1.82 

TPGW13-S -29.61 -0.15 1.042 1.09 -0.16 1.042 1.08 

TPGW13-M -56.57 -0.14 1.027* NC -0.16 1.010* NC 

TPGW13-D -84.72 -0.52 1.041 2.93 -0.53 1.041 2.92 

TPGW14-S -25.63 -0.42 1.027 0.26 -1.15 1.027 -0.49 

TPGW14-M -49.43 -0.51 1.029 0.91 -1.24 1.030 0.20 

TPGW14-D -95.53 -0.31 1.036 3.12 -1.03 1.036 2.37 
Key:               
* ‐ Density value suspect.  
ft NAVD88 ‐ Feet relative to the North American Vertical Datum of 1988. 

     

g/cm3 ‐ Grams per cubic centimeter. 
NC – Not calculated. 

         

ND = No data.               
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Table 2-8.  Post-Rainfall Event and Dry Period Freshwater Equivalent Head Elevations, FPL Turkey Point Plant, 
November 4, 2010 and December 18, 2010 

Post-Rainfall Event 11/4/10 00:00 hours Dry Period 12/18/10 00:00 hours 

Monitoring Well 

Elevation 
Screen 

Midpoint  
(ft NAVD 88) 

Measured 
Water Level 

Elevation 
(NAVD 88) 

Water 
Density 
(g/cm3) 

Freshwater 
Head 

Equivalent 
Elevation  

(ft NAVD 88) 

Measured 
Water Level 

Elevation 
(NAVD 88) 

Water 
Density 
(g/cm3) 

Freshwater 
Head Equivalent 

Elevation 
(ft NAVD 88) 

TPGW1-S -29.18 -0.14 1.027 0.65 -0.84 1.024 -0.16 

TPGW1-M -49.17 -0.82 1.035 0.87 -1.53 1.037 0.24 

TPGW1-D -83.08 -0.71 1.035 2.17 -1.48 1.034 1.30 

TPGW2-S -25.35 0.10 1.014* NC -0.63 1.034 0.21 

TPGW2-M -50.34 0.69 1.036* NC -0.07 1.037 1.79 

TPGW2-D -85.37 0.99 1.036 4.10 0.20 1.036 3.28 

TPGW3-S -27.66 -0.01 1.030 0.82 -0.43 1.029 0.36 

TPGW3-M -55.48 0.09 1.033 1.93 -0.52 1.033 1.29 

TPGW3-D -86.5 0.05 1.032 2.82 -0.51 1.033 2.33 

TPGW4-S -21.96 0.91 0.998 0.91 0.16 0.998 0.16 

TPGW4-M -38.78 0.45 1.015 1.04 -0.31 1.015 0.27 

TPGW4-D -61.68 0.24 1.009 0.80 -0.57 1.023 0.84 

TPGW5-S -25.25 0.94 0.998 0.94 0.01 0.998 0.01 

TPGW5-M -46.73 0.48 1.012 1.05 -0.43 1.012 0.13 

TPGW5-D -64.28 0.23 1.013 1.07 -0.58 1.013 0.25 
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Table 2-8.  Post-Rainfall Event and Dry Period Freshwater Equivalent Head Elevations, FPL Turkey Point Plant, 
November 4, 2010 and December 18, 2010 

Post-Rainfall Event 11/4/10 00:00 hours Dry Period 12/18/10 00:00 hours 

Monitoring Well 

Elevation 
Screen 

Midpoint  
(ft NAVD 88) 

Measured 
Water Level 

Elevation 
(NAVD 88) 

Water 
Density 
(g/cm3) 

Freshwater 
Head 

Equivalent 
Elevation  

(ft NAVD 88) 

Measured 
Water Level 

Elevation 
(NAVD 88) 

Water 
Density 
(g/cm3) 

Freshwater 
Head Equivalent 

Elevation 
(ft NAVD 88) 

TPGW6-S -21.74 0.80 0.998 0.80 -0.18 0.998 -0.18 

TPGW6-M -49.18 0.38 1.008 0.78 -0.48 1.008 -0.09 

TPGW6-D -82.31 0.87 1.008 1.54 0.00 1.008 0.66 

TPGW7-S -22.44 1.19 0.998 1.19 0.01 0.997 0.01 

TPGW7-M -48.45 1.20 0.998 1.20 0.03 0.998 0.03 

TPGW7-D -80.51 1.19 0.998 1.19 0.01 0.998 0.01 

TPGW8-S -18.38 -0.03 0.999 -0.03 -1.21 0.999 -1.21 

TPGW8-M -35.35 -0.10 0.998 -0.10 -1.29 0.998 -1.29 

TPGW8-D -50.75 -0.21 0.998 -0.21 -1.45 0.998 -1.45 

TPGW9-S -13.27 1.16 0.997 1.16 0.40 0.997 0.40 

TPGW9-M -31.77 1.14 0.998 1.14 0.37 0.998 0.37 

TPGW9-D -45.38 1.08 0.998 1.08 0.31 0.998 0.31 

TPGW10-S -28.93 -0.43 1.023 0.23 -1.21 1.022 -0.60 

TPGW10-M -53.93 -0.56 1.025 0.78 -1.26 1.025 0.06 

TPGW10-D -119.93 -0.65 1.025 2.33 -1.46 1.025 1.50 

TPGW11-S -32.93 -1.03 1.025 -0.23 -1.71 1.025 -0.93 
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Table 2-8.  Post-Rainfall Event and Dry Period Freshwater Equivalent Head Elevations, FPL Turkey Point Plant, 
November 4, 2010 and December 18, 2010 

Post-Rainfall Event 11/4/10 00:00 hours Dry Period 12/18/10 00:00 hours 

Monitoring Well 

Elevation 
Screen 

Midpoint  
(ft NAVD 88) 

Measured 
Water Level 

Elevation 
(NAVD 88) 

Water 
Density 
(g/cm3) 

Freshwater 
Head 

Equivalent 
Elevation  

(ft NAVD 88) 

Measured 
Water Level 

Elevation 
(NAVD 88) 

Water 
Density 
(g/cm3) 

Freshwater 
Head Equivalent 

Elevation 
(ft NAVD 88) 

TPGW11-M -83.93 -1.04 1.026 1.12 -1.73 1.026 0.41 

TPGW11-D -115.93 -1.05 1.027 2.05 -1.58 1.027 1.51 

TPGW12-S -22.08 -0.40 1.016 -0.05 -1.03 1.017 -0.67 

TPGW12-M -57.07 -0.17 1.030 1.54 -0.87 1.030 0.81 

TPGW12-D -91.04 -0.11 1.029 2.53 -0.80 1.030 1.91 

TPGW13-S -29.61 0.61 1.042 1.88 -0.29 1.042 0.94 

TPGW13-M -56.57 0.36 1.001* NC -0.31 1.008* NC 

TPGW13-D -84.72 -0.04 1.041* NC -0.66 1.041 2.79 
Key:               
* ‐ Density value suspect.  
ft NAVD88 ‐ Feet relative to the North American Vertical Datum of 1988. 

     

g/cm3 ‐ Grams per cubic centimeter. 
NC – Not calculated. 

         

ND = No data.               
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Table 2-9. Parameters Collected at 15-Minute Intervals Reported by the Meteorological 
Station 

Parameter Units Accuracy Resolution 

Rainfall –amount Inches 
Better than 5%,  

weather dependent 
0.001 

Relative humidity % ± 3 0.1 

Temperature °Celcius ± 0.3 ± 0.1 

Barometric pressure mmHg 0.5 0.5 

Wind speed- average mph 1 ft/sec 0.3 ft/sec 

Wind speed- gusts and lull mph 1 ft/sec 0.3 ft/sec 

Wind direction degrees ± 3 1 

Light level μmol m-2 s-1 5-10 μA/100 μmol m-2 s-1 NA 

Hail Hits 1 1 
Key: 
ft/sec – Feet per second. 
mmHg ‐ Millimeters of mercury. 
mph – Miles per hour. 
 

 
NA – Not applicable. 
μmol m

‐2 s‐1 ‐ Micromoles of quanta per second per square 
meter.  

µmol ‐ Micromoles per liter. 
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Table 2-10.  Rainfall Events Where More Than 0.25 Inches Was 
Recorded at the Meteorological Station 

Rain Dates 
Amount of Rainfall 

(in) 

8/8/2010 0.98 

8/9/2010 3.07 

8/10/2010 1.22 

8/23/2010 0.37 

8/27/2010 0.27 

8/28/2010 0.29 

8/30/2010 1.46 

9/29/2010 4.82 

10/12/2010 0.57 

10/23/2010 0.30 

10/29/2010 0.90 

11/3/2010 4.35 

11/4/2010 0.87 
Note:  

No data between 9/20/2010 and 9/29/2010. 

 



FPL Turk
for Units
 
 
 

 

 

 

key Point Se
s 3 & 4 Upra

emi-Annual M
ate Project - 

 

Monitoring R
 February 2

FIG

Report 
2011

2-1

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

GURE
 

ES 

 

Sectioon 2.0 

 



FPL Turk
for Units
 
 
 

 

 

Figure 2
 
 

 

 

 

 

 

 

 

 

 

 

 

 

key Point Se
s 3 & 4 Upra

-1.  Automa

emi-Annual M
ate Project - 

ated Ground

 

Monitoring R
 February 2

dwater Stat

Report 
2011

2-2

tion. 

 

Sectioon 2.0 

 



FPL Turk
for Units
 
 
 

 

 

Figure 2

key Point Se
s 3 & 4 Upra

-2.  TPGW-1
Data). 

emi-Annual M
ate Project - 

1 Specific C

Monitoring R
 February 2

Conductanc

Report 
2011

2-3

ce, Temperaature and S

 

alinity (Exc

Sectio

 

cludes Qual

on 2.0 

 

ified 



FPL Turk
for Units
 
 
 

 

 

Figure 2

key Point Se
s 3 & 4 Upra

-3.  TPGW-2
Data). 

emi-Annual M
ate Project - 

2 Specific C

Monitoring R
 February 2

Conductanc

Report 
2011

2-4

ce, Temperaature and S

 

alinity(Excl

Sectio

 

ludes Quali

on 2.0 

 

fied 



FPL Turk
for Units
 
 
 

 

 

Figure 2

key Point Se
s 3 & 4 Upra

-4.  TPGW-3
Data). 

emi-Annual M
ate Project - 

3 Specific C

Monitoring R
 February 2

Conductanc

Report 
2011

2-5

ce, Temperaature and S

 

alinity (Exc

Sectio

 

cludes Qual

on 2.0 

 

ified 



FPL Turk
for Units
 
 
 

 

 

Figure 2

key Point Se
s 3 & 4 Upra

-5.  TPGW-4
Data). 

emi-Annual M
ate Project - 

4 Specific C

Monitoring R
 February 2

Conductanc

Report 
2011

2-6

ce, Temperaature and S

 

alinity (Exc

Sectio

 

cludes Qual

on 2.0 

 

ified 



FPL Turk
for Units
 
 
 

 

 

Figure 2
 

key Point Se
s 3 & 4 Upra

-6.  TPGW-5

emi-Annual M
ate Project - 

5 Conducta

Monitoring R
 February 2

ance, Tempe

Report 
2011

2-7

erature andd Salinity (E

 

Excludes Qu

Sectio

 

ualified Data

on 2.0 

 

a). 



FPL Turk
for Units
 
 
 

 

 

Figure 2

key Point Se
s 3 & 4 Upra

-7.  TPGW-6
Data). 

emi-Annual M
ate Project - 

6 Specific C

Monitoring R
 February 2

Conductanc

Report 
2011

2-8

ce, Temperaature and S

 

alinity (Exc

Sectio

 

cludes Qual

on 2.0 

 

ified 



FPL Turk
for Units
 
 
 

 

 

Figure 2

key Point Se
s 3 & 4 Upra

-8.  TPGW-7
Data). 

emi-Annual M
ate Project - 

7 Specific C

Monitoring R
 February 2

Conductanc

Report 
2011

2-9

ce, Temperaature and S

 

alinity (Exc

Sectio

 

cludes Qual

on 2.0 

 

ified 



FPL Turk
for Units
 
 
 

 

 

Figure 2

key Point Se
s 3 & 4 Upra

-9.  TPGW-8
Qualifie

emi-Annual M
ate Project - 

8 Specific C
ed Data). 

Monitoring R
 February 2

Conductanc

Report 
2011

2-10

ce, Temperaature and S

 

alinity  (Exc

Sectio

 

cludes 

on 2.0 

 



FPL Turk
for Units
 
 
 

 

 

Figure 2

 

key Point Se
s 3 & 4 Upra

-10.  TPGW
Qualifi

emi-Annual M
ate Project - 

W-9 Specific 
ied Data). 

 

Monitoring R
 February 2

Conductan

Report 
2011

2-11

nce, Temperrature and S

 

Salinity (Ex

Sectio

 

xcludes 

on 2.0 

 



FPL Turk
for Units
 
 
 

 

 

Figure 2

 

key Point Se
s 3 & 4 Upra

-11.  TPGW
Qualifi

emi-Annual M
ate Project - 

W-10 Specific
ied Data). 

 

Monitoring R
 February 2

c Conducta

Report 
2011

2-12

ance, Tempeerature and

 

d Salinity  (E

Sectio

 

Excludes 

on 2.0 

 



FPL Turk
for Units
 
 
 

 

 

Figure 2

 

key Point Se
s 3 & 4 Upra

-12.  TPGW
Qualifi

emi-Annual M
ate Project - 

W-11 Specific
ied Data). 

 

Monitoring R
 February 2

c Conducta

Report 
2011

2-13

ance, Tempeerature and

 

d Salinity (E

Sectio

 

Excludes 

on 2.0 

 



FPL Turk
for Units
 
 
 

 

 

Figure 2

 

key Point Se
s 3 & 4 Upra

-13.  TPGW
Qualifi

emi-Annual M
ate Project - 

W-12 Specific
ied Data). 

 

Monitoring R
 February 2

c Conducta

Report 
2011

2-14

ance, Tempeerature and

 

d Salinity (E

Sectio

 

Excludes 

on 2.0 

 



FPL Turk
for Units
 
 
 

 

 

Figure 2

 

key Point Se
s 3 & 4 Upra

-14.  TPGW
Qualifi

emi-Annual M
ate Project - 

W-13 Specific
ied Data). 

 

Monitoring R
 February 2

c Conducta

Report 
2011

2-15

ance, Tempeerature and

 

d Salinity (E

Sectio

 

Excludes 

on 2.0 

 



FPL Turk
for Units
 
 
 

 

 

Figure 2

key Point Se
s 3 & 4 Upra

-15.  TPGW
Qualifi

emi-Annual M
ate Project - 

W-14 Specific
ied Data). 

Monitoring R
 February 2

c Conducta

Report 
2011

2-16

ance, Tempeerature and

 

d Salinity (E

Sectio

 

Excludes 

on 2.0 

 



FPL Turk
for Units
 
 
 

 

 

 

key Point Se
s 3 & 4 Upra

emi-Annual M
ate Project - 

Figure 2-1

Monitoring R
 February 2

16. Preparin
deploym
sensors 
protecte
wound c

Report 
2011

2-17

. 

ng AquaTRO
ment in Bisc

within the p
d by a Copp

copper fitting

OLL® 100 fo
cayne Bay. 

probe are 
per Gard (sh
g over probe

 

or 
The 

hield of 
e end). 

Sectioon 2.0 

 



FPL Turk
for Units
 
 
 

 

 

Figure 2

 

key Point Se
s 3 & 4 Upra

-17.  TPBBS
Qualifi

emi-Annual M
ate Project - 

SW-1 Speci
ied Data). 

Monitoring R
 February 2

ific Conduc

Report 
2011

2-18

ctance, Temmperature an

 

nd Salinity (

Sectio

 

(Excludes 

on 2.0 

 



FPL Turk
for Units
 
 
 

 

 

Figure 2

key Point Se
s 3 & 4 Upra

-18.  TPBBS
Qualifi

emi-Annual M
ate Project - 

SW-2 Speci
ied Data). 

Monitoring R
 February 2

ific Conduc

Report 
2011

2-19

ctance, Temmperature an

 

nd Salinity (

Sectio

 

(Excludes 

on 2.0 

 



FPL Turk
for Units
 
 
 

 

 

Figure 2

key Point Se
s 3 & 4 Upra

-19.  TPBBS
Qualifi

emi-Annual M
ate Project - 

SW-3 Speci
ied Data). 

Monitoring R
 February 2

ific Conduc

Report 
2011

2-20

ctance, Temmperature an

 

nd Salinity (

Sectio

 

(Excludes 

on 2.0 

 



FPL Turk
for Units
 
 
 

 

 

Figure 2

key Point Se
s 3 & 4 Upra

-20.  TPBBS
Qualifi

emi-Annual M
ate Project - 

SW-4 Speci
ied Data). 

Monitoring R
 February 2

ific Conduc

Report 
2011

2-21

ctance, Temmperature an

 

nd Salinity (

Sectio

 

(Excludes 

on 2.0 

 



FPL Turk
for Units
 
 
 

 

 

Figure 2

key Point Se
s 3 & 4 Upra

-21.  TPBBS
Qualifi

emi-Annual M
ate Project - 

SW-5 Speci
ied Data). 

Monitoring R
 February 2

ific Conduc

Report 
2011

2-22

ctance, Temmperature an

 

nd Salinity (

Sectio

 

(Excludes 

on 2.0 

 



FPL Turk
for Units
 
 
 

 

 

Figure 2

key Point Se
s 3 & 4 Upra

-22.  TPSW
Qualifi

emi-Annual M
ate Project - 

C-1 Specifi
ied Data). 

Monitoring R
 February 2

c Conducta

Report 
2011

2-23

ance, Tempeerature and

 

d Salinity (E

Sectio

 

Excludes 

on 2.0 

 



FPL Turk
for Units
 
 
 

 

 

Figure 2

key Point Se
s 3 & 4 Upra

-23.  TPSW
Qualifi

emi-Annual M
ate Project - 

C-2 Specifi
ied Data). 

Monitoring R
 February 2

c Conducta

Report 
2011

2-24

ance, Tempeerature and

 

d Salinity (E

Sectio

 

Excludes 

on 2.0 

 



FPL Turk
for Units
 
 
 

 

 

Figure 2

key Point Se
s 3 & 4 Upra

-24.  TPSW
Qualifi

emi-Annual M
ate Project - 

C-3 Specifi
ied Data). 

Monitoring R
 February 2

c Conducta

Report 
2011

2-25

ance, Tempeerature and

 

d Salinity (E

Sectio

 

Excludes 

on 2.0 

 



FPL Turk
for Units
 
 
 

 

 

Figure 2

key Point Se
s 3 & 4 Upra

-25.  TPSW
Qualifi

emi-Annual M
ate Project - 

C-4 Specifi
ied Data). 

Monitoring R
 February 2

c Conducta

Report 
2011

2-26

ance, Tempeerature and

 

d Salinity (E

Sectio

 

Excludes 

on 2.0 

 



FPL Turk
for Units
 
 
 

 

 

Figure 2

key Point Se
s 3 & 4 Upra

-26.  TPSW
Qualifi

emi-Annual M
ate Project - 

C-5 Specifi
ied Data). 

Monitoring R
 February 2

c Conducta

Report 
2011

2-27

ance, Tempeerature and

 

d Salinity (E

Sectio

 

Excludes 

on 2.0 

 



FPL Turk
for Units
 
 
 

 

 

Figure 2

key Point Se
s 3 & 4 Upra

-27.  TPSW
Qualifi

emi-Annual M
ate Project - 

CCS-1 Spec
ied Data). 

Monitoring R
 February 2

cific Condu

Report 
2011

2-28

uctance, Temmperature a

 

and Salinity

Sectio

 

y (Excludes

on 2.0 

 

s 



FPL Turk
for Units
 
 
 

 

 

Figure 2

key Point Se
s 3 & 4 Upra

-28.   TPSW
Quali

emi-Annual M
ate Project - 

WCCS-2 Spe
fied Data). 

Monitoring R
 February 2

ecific Condu

Report 
2011

2-29

uctance, Teemperature 

 

and Salinit

Sectio

 

y (Excludes

on 2.0 

 

s 



FPL Turk
for Units
 
 
 

 

 

Figure 2

key Point Se
s 3 & 4 Upra

-29.  TPSW
Qualifi

emi-Annual M
ate Project - 

CCS-3 Spec
ied Data). 

Monitoring R
 February 2

cific Condu

Report 
2011

2-30

uctance, Temmperature a

 

and Salinity

Sectio

 

y (Excludes

on 2.0 

 

s 



FPL Turk
for Units
 
 
 

 

 

Figure 2

key Point Se
s 3 & 4 Upra

-30.  TPSW
Qualifi

emi-Annual M
ate Project - 

CCS-4 Spec
ied Data). 

Monitoring R
 February 2

cific Condu

Report 
2011

2-31

uctance, Temmperature a

 

and Salinity

Sectio

 

y (Excludes

on 2.0 

 

s 



FPL Turk
for Units
 
 
 

 

 

Figure 2

key Point Se
s 3 & 4 Upra

-31.  TPSW
Qualifi

emi-Annual M
ate Project - 

CCS-5 Spec
ied Data). 

Monitoring R
 February 2

cific Condu

Report 
2011

2-32

uctance, Temmperature a

 

and Salinity

Sectio

 

y (Excludes

on 2.0 

 

s 



FPL Turk
for Units
 
 
 

 

 

Figure 2

key Point Se
s 3 & 4 Upra

-32.  TPSW
Qualifi

emi-Annual M
ate Project - 

CCS-6 Spec
ied Data). 

Monitoring R
 February 2

cific Condu

Report 
2011

2-33

uctance, Temmperature a

 

and Salinity

Sectio

 

y (Excludes

on 2.0 

 

s 



FPL Turk
for Units
 
 
 

 

 

Figure 2

key Point Se
s 3 & 4 Upra

-33.  TPSW
Qualifi

emi-Annual M
ate Project - 

CCS-7 Spec
ied Data). 

Monitoring R
 February 2

cific Condu

Report 
2011

2-34

uctance, Temmperature a

 

and Salinity

Sectio

 

y (Excludes

on 2.0 

 

s 



FPL Turk
for Units
 
 
 

 

 

Figure 2

key Point Se
s 3 & 4 Upra

-34.  TPSW
Qualifi

emi-Annual M
ate Project - 

ID-1 Specif
ied Data). 

Monitoring R
 February 2

ic Conducta

Report 
2011

2-35

ance, Tempperature and

 

d Salinity (E

Sectio

 

Excludes 

on 2.0 

 



FPL Turk
for Units
 
 
 

 

 

Figure 2

key Point Se
s 3 & 4 Upra

-35.  TPSW
Quali

emi-Annual M
ate Project - 

ID-2 Specif
fied Data). 

Monitoring R
 February 2

ic Conducta

Report 
2011

2-36

ance, Tempperature and

 

d Salinity (E

Sectio

 

Excludes 

on 2.0 

 



FPL Turk
for Units
 
 
 

 

 

Figure 2

key Point Se
s 3 & 4 Upra

-36.  TPSW
Qualifi

emi-Annual M
ate Project - 

ID-3 Specif
ied Data). 

Monitoring R
 February 2

ic Conducta

Report 
2011

2-37

ance, Tempperature and

 

d Salinity (E

Sectio

 

Excludes 

on 2.0 

 



FPL Turk
for Units
 
 
 

 

 

 

Figure 

 
 
 

20

40

60

80

100

S
p

ec
if

ic
 C

o
n

d
u

ct
iv

it
y 

(m
S

/c
m

)

key Point Se
s 3 & 4 Upra

2-37.  Spec

0

0000

0000

0000

0000

0000

8/25/10

emi-Annual M
ate Project - 

cific Conduc

9/14/10

Monitoring R
 February 2

ctance Leve

10/4/10

Report 
2011

2-38

els in the CC

10/24/10

CS and Bisc

11/13/10

 

cayne Bay. 

0 12/3/10

TPSW

TPSW

TPSW

TPBB

TPBB

Sectio

0 12/23/

WCCS-1T

WCCS-4B

WCCS-6B

BSW-3B

BSW-5B

on 2.0 

 

 10



FPL Turk
for Units
 
 
 

 

 

Figure 

 

Figure 2

T
e
m

p
er

at
u

re
(C

e
lc

iu
s)

T
em

p
er

at
u

re
 (

C
el

ci
u

s)

key Point Se
s 3 & 4 Upra

2-38.  Temp

-39.  Tempe
Higher

10

20

30

40

50

8/25/10

T
e
m

p
er

at
u

re
 (

C
e
lc

iu
s)

0

10

20

30

40

50

8/25/10

emi-Annual M
ate Project - 

peratures in

eratures at t
r than at the

9/14/10

9/14/10

Monitoring R
 February 2

n the CCS a

the Dischar
e Intake Sid

10/4/10

10/4/10

Report 
2011

2-39

nd Biscayn

rge Side of 
de of the CC

10/24/10

10/24/10

ne Bay. 

the CCS ar
CS. 

11/13/10

11/13/10

 

re Typically 

12/3/10

TPSWCCS-

TPSWCCS-4

TPSWCCS-6

TPBBSW-3B

TPBBSW-5B

0 12/3/10

TPSWCCS

TPSWCCS

TPSWCCS

Sectio

 

More than 

12/23/10

1T

4B

6B

B

B

0 12/23/1

S-1T

S-4T

S-6T

on 2.0 

 

 

5°C 

10



FPL Turk
for Units
 
 
 

 

 

 

Figur
 
 
 
 

Figur
 

-2

-1

0

1

2
W

at
er

 L
ev

el
 (

ft
)

-2

-1

0

1

2

W
at

er
 L

ev
el

 (
ft

)

key Point Se
s 3 & 4 Upra

re 2-40.  TP

re 2-41.  TP

2

1

0

1

2
9/

12
/1

0

2

1

0

1

2

6/
22

/1
0

7/
12

/1
0

emi-Annual M
ate Project - 

GW-1 Wate

GW-2 Wate

10
/2

/1
0

8/
1/

10

Monitoring R
 February 2

er Levels (Ex

er Levels (Ex
 

10
/2

2/
10

8/
21

/1
0

9/
10

/1
0

Report 
2011

2-40

xcludes Qu

xcludes Qu

11
/1

1/
10

9/
10

/1
0

9/
30

/1
0

ualified Data

ualified Data

11
/1

1/
10

10
/2

0/
10

 

a). 

a). 

12
/1

/1
0

Shallo

Interm

Deep

11
/9

/1
0

11
/2

9/
10

Shallo

Interm

Deep

Sectio

12
/2

1/
10

ow

mediate

12
/1

9/
10

ow

mediate

on 2.0 

 



FPL Turk
for Units
 
 
 

 

 

Figur
 
 
 
 

Figur
 

-2

-1

0

1

2
W

at
er

 L
ev

el
 (

ft
)

-2

-1

0

1

2

W
at

er
 L

ev
el

 (
ft

)

key Point Se
s 3 & 4 Upra

re 2-42.  TP

re 2-43.  TP

2

1

0

1

2

8/
26

/1
0

2

1

0

1

2

8/
31

/1
0

emi-Annual M
ate Project - 

GW-3 Wate

GW-4 Wate

9/
15

/1
0

9/
20

/1
0

Monitoring R
 February 2

er Levels (Ex

er Levels (Ex
 

10
/5

/1
0

10
/1

0/
10

Report 
2011

2-41

xcludes Qu

xcludes Qu

10
/2

5/
10

10
/3

0/
10

ualified Data

ualified Data

11
/1

4/
10

11
/1

9/
10

 

a). 

a). 

12
/4

/1
0

Shallo

Interm

Deep

12
/9

/1
0

Shallo

Interm

Deep

Sectio

ow

mediate

12
/9

/1
0

ow

mediate

on 2.0 

 



FPL Turk
for Units
 
 
 

 

 

Figur
 
 
 
 

Figur
 

-2

-1

0

1

2
W

at
er

 L
ev

el
 (

ft
)

-2

-1

0

1

2

W
at

er
 L

ev
el

 (
ft

)

key Point Se
s 3 & 4 Upra

re 2-44.  TP

re 2-45.  TP

2

1

0

1

2

9/
14

/1
0

9/
24

/1
0

2

1

0

1

2

6/
23

/1
0

7/
13

/1
0

emi-Annual M
ate Project - 

GW-5 Wate

GW-6 Wate

10
/4

/1
0

8/
2/

10

Monitoring R
 February 2

er Levels (Ex

er Levels (Ex
 

10
/1

4/
10

10
/2

4/
10

8/
22

/1
0

9/
11

/1
0

Report 
2011

2-42

xcludes Qu

xcludes Qu

11
/3

/1
0

9/
11

/1
0

10
/1

/1
0

ualified Data

ualified Data

11
/1

3/
10

11
/2

3/
10

10
/2

1/
10

 

a). 

a). 

12
/3

/1
0

Shallo

Interm

Deep

11
/1

0/
10

11
/3

0/
10

Shallo
Interm
Deep

Sectio

12
/1

3/
10

12
/2

3/
10

ow

mediate

11
/3

0/
10

12
/2

0/
10

ow
mediate

on 2.0 

 



FPL Turk
for Units
 
 
 

 

 

Figur
 
 
 
 

Figur
 

-2

-1

0

1

2
W

at
er

 L
ev

el
 (

ft
)

-2

-1

0

1

2

W
at

er
 L

ev
el

 (
ft

)

key Point Se
s 3 & 4 Upra

re 2-46.  TP

re 2-47.  TP

2

1

0

1

2

9/
13

/1
0

2

1

0

1

2

9/
15

/1
0

9/
25

/1
0

emi-Annual M
ate Project - 

GW-7 Wate

GW-8 Wate

10
/3

/1
0

10
/5

/1
0

Monitoring R
 February 2

er Levels (Ex

er Levels (Ex
 

10
/2

3/
10

10
/1

5/
10

10
/2

5/
10

Report 
2011

2-43

xcludes Qu

xcludes Qu

11
/4

/1
0

ualified Data

ualified Data

11
/1

2/
10

11
/1

4/
10

11
/2

4/
10

 

a). 

a). 

12
/2

/1
0

Shallo

Interm

Deep

12
/4

/1
0

Shallo

Interm

Deep

Sectio

12
/2

2/
10

ow

mediate

12
/1

4/
10

ow

mediate

on 2.0 

 



FPL Turk
for Units
 
 
 

 

 

Figur
 
 
 
 
 

Figur
 

-2

-1

0

1

2
W

at
er

 L
ev

el
 (

ft
)

-2

-1

0

1

2

W
at

er
 L

ev
el

 (
ft

)

key Point Se
s 3 & 4 Upra

re 2-48.  TP

re 2-49.  TP

2

1

0

1

2

6/
24

/1
0

7/
14

/1
0

2

1

0

1

2

9/
2/

10

emi-Annual M
ate Project - 

GW-9 Wate

GW-10 Wat

8/
3/

10

9/
22

/1
0

Monitoring R
 February 2

er Levels (Ex

ter Levels (E
 

8/
23

/1
0

10
/1

2/
10

Report 
2011

2-44

xcludes Qu

Excludes Q

9/
12

/1
0

10
/2

/1
0

11
/1

/1
0

ualified Data

Qualified Dat

10
/2

2/
10

11
/2

1/
10

 

a). 

ta). 

11
/1

1/
10

12
/1

/1
0

Shallo

Interm

Deep

Shallo
Interm
Deep

Sectio

12
/1

/1
0

12
/2

1/
10

ow

mediate

12
/1

1/
10

ow
mediate

on 2.0 

 



FPL Turk
for Units
 
 
 

 

 

Figur
 
 
 

Figur
 

 

-2

-1

0

1

2
W

at
er

 L
ev

el
 (

ft
)

-2

-1

0

1

2

W
at

er
 L

ev
el

 (
ft

)

key Point Se
s 3 & 4 Upra

re 2-50.  TP

re 2-51.  TP

2

1

0

1

2

9/
17

/1
0

9/
27

/1
0

2

1

0

1

2

6/
23

/1
0

7/
13

/1
0

emi-Annual M
ate Project - 

GW-11 Wat

GW-12 Wat

10
/7

/1
0

8/
2/

10

Monitoring R
 February 2

ter Levels (E

ter Levels (E

10
/1

7/
10

10
/2

7/
10

8/
22

/1
0

9/
11

/1
0

Report 
2011

2-45

Excludes Q

Excludes Q

11
/6

/1
0

9/
11

/1
0

10
/1

/1
0

Qualified Dat

Qualified Dat

11
/1

6/
10

11
/2

6/
10

10
/2

1/
10

 

ta). 

ta). 

/
6/

0

12
/6

/1
0

Shallo
Interm
Deep

11
/1

0/
10

11
/3

0/
10

Shallo

Interm

Deep

Sectio

12
/1

6/
10

ow
mediate

11
/3

0/
10

12
/2

0/
10

ow

mediate

on 2.0 

 



FPL Turk
for Units
 
 
 

 

 

Figur
 
 
 
 

Figur
 
 

-2

-1

0

1

2
W

at
er

 L
ev

el
 (

ft
)

-2

-1

0

1

2

W
at

er
 L

ev
el

 (
ft

)

key Point Se
s 3 & 4 Upra

re 2-52.  TP

re 2-53.  TP

2

1

0

1

2

6/
23

/1
0

7/
13

/1
0

2

1

0

1

2

9/
18

/1
0

9/
28

/1
0

emi-Annual M
ate Project - 

GW-13 Wat

GW-14 Wat

8/
2/

10
10

/8
/1

0

Monitoring R
 February 2

ter Levels (E

ter Levels (E

8/
22

/1
0

9/
11

/1
0

10
/1

8/
10

10
/2

8/
10

Report 
2011

2-46

Excludes Q

Excludes Q

9/
11

/1
0

10
/1

/1
0

11
/7

/1
0

Qualified Dat

Qualified Dat

10
/2

1/
10

11
/1

7/
10

11
/2

7/
10

 

ta). 

ta). 

11
/1

0/
10

11
/3

0/
10

Shallo
Interm
Deep

11
/2

7/
10

12
/7

/1
0

Shallo

Interm

Deep

Sectio

11
/3

0/
10

12
/2

0/
10

ow
mediate

12
/1

7/
10

ow

mediate

on 2.0 

 



FPL Turk
for Units
 
 
 

 

 

Figur
 
 
 

Figur
 
 

 

-3

-2

-1

0

1

2
W

at
er

 L
ev

el
 (

ft
)

-2

-1

0

1

2

W
at

er
 L

ev
el

 (
ft

)

key Point Se
s 3 & 4 Upra

re 2-54.  TP

re 2-55.  TP

3

2

1

0

1

2

9/
17

/1
0

9/
27

/1
0

2

1

0

1

2

9/
6/

10

emi-Annual M
ate Project - 

BBSW-3 W

SWC-1 Wat

 

10
/7

/1
0

9/
26

/1
0

Monitoring R
 February 2

ater Levels

ter Levels (E

10
/1

7/
10

10
/2

7/
10

10
/1

6/
10

Report 
2011

2-47

 (Excludes 

Excludes Q

11
/6

/1
0

11
/5

/1
0

Qualified D

Qualified Da

11
/1

6/
10

11
/2

6/
10

 

Data). 

ata). 

/
6/

0

12
/6

/1
0

Bo

11
/2

5/
10

T

Sectio

12
/1

6/
10

ttom

12
/1

5/
10

Top

on 2.0 

 



FPL Turk
for Units
 
 
 

 

 

Figur
 
 
 

Figur
 
 

 

-2

-1

0

1

2
W

at
er

 L
ev

el
 (

ft
)

-2

-1

0

1

2

W
at

er
 L

ev
el

 (
ft

)

key Point Se
s 3 & 4 Upra

re 2-56.  TP

re 2-57.  TP

2

1

0

1

2

8/
30

/1
0

2

1

0

1

2

8/
30

/1
0

emi-Annual M
ate Project - 

SWC-2 Wat

SWC-3 Wat

 

9/
19

/1
0

9/
19

/1
0

Monitoring R
 February 2

ter Levels (E

ter Levels (E

10
/9

/1
0

10
/9

/1
0

Report 
2011

2-48

Excludes Q

Excludes Q

10
/2

9/
10

10
/2

9/
10

Qualified Da

Qualified Da

11
/1

8/
10

11
/1

8/
10

 

ata). 

ata). 

12
/8

/1
0

T

12
/8

/1
0

T

Sectio

Top

Top

on 2.0 

 



FPL Turk
for Units
 
 
 

 

 

Figur
 
 
 

Figur
 
 

 

-2

-1

0

1

2
W

at
er

 L
ev

el
 (

ft
)

-2

-1

0

1

2

W
at

er
 L

ev
el

 (
ft

)

key Point Se
s 3 & 4 Upra

re 2-58.  TP

re 2-59.  TP

2

1

0

1

2

8/
26

/1
0

2

1

0

1

2

9/
1/

10

emi-Annual M
ate Project - 

SWC-4 Wat

SWC-5 Wat

 

9/
15

/1
0

9/
21

/1
0

Monitoring R
 February 2

ter Levels (E

ter Levels (E

10
/5

/1
0

10
/1

1/
10

Report 
2011

2-49

Excludes Q

Excludes Q

10
/2

5/
10

10
/3

1/
10

Qualified Da

Qualified Da

11
/1

4/
10

11
/2

0/
10

 

ata). 

ata). 

12
/4

/1
0

T

12
/1

0/
10

T

Sectio

Top

12
/1

0/
10

Top

on 2.0 

 



FPL Turk
for Units
 
 
 

 

 

Figur
 
 
 

Figur
 
 

 

-2

-1

0

1

2
W

at
er

 L
ev

el
 (

ft
)

-2

-1

0

1

2

W
at

er
 L

ev
el

 (
ft

)

key Point Se
s 3 & 4 Upra

re 2-60.  TP

re 2-61.  TP

2

1

0

1

2

8/
27

/1
0

2

1

0

1

2

9/
15

/1
0

9/
25

/1
0

emi-Annual M
ate Project - 

SWCCS-1 W

SWCCS-2 W

 

9/
16

/1
0

10
/5

/1
0

Monitoring R
 February 2

Water Level

Water Level

10
/6

/1
0

10
/1

5/
10

10
/2

5/
10

Report 
2011

2-50

ls (Excludes

ls (Excludes

10
/2

6/
10

11
/4

/1
0

s Qualified 

s Qualified 

11
/1

5/
10

11
/1

4/
10

11
/2

4/
10

 

Data). 

Data). 

12
/5

/1
0

T

12
/4

/1
0

T

Sectio

Top

12
/1

4/
10

Top

on 2.0 

 



FPL Turk
for Units
 
 
 

 

 

Figur
 
 
 

Figur
 
 

 

-2

-1

0

1

2
W

at
er

 L
ev

el
 (

ft
)

-2

-1

0

1

2

W
at

er
 L

ev
el

 (
ft

)

key Point Se
s 3 & 4 Upra

re 2-62.  TP

re 2-63.  TP

2

1

0

1

2

8/
25

/1
0

2

1

0

1

2

9/
1/

10

emi-Annual M
ate Project - 

SWCCS-3 W

SWCCS-4 W

 

9/
14

/1
0

9/
21

/1
0

Monitoring R
 February 2

Water Level

Water Level

10
/4

/1
0

10
/1

1/
10

Report 
2011

2-51

ls (Excludes

ls (Excludes

10
/2

4/
10

10
/3

1/
10

s Qualified 

s Qualified 

11
/1

3/
10

11
/2

0/
10

 

Data). 

Data). 

12
/3

/1
0

T

12
/1

0/
10

T

Sectio

12
/2

3/
10

Top

12
/1

0/
10

Top

on 2.0 

 



FPL Turk
for Units
 
 
 

 

 

Figur
 
 
 

Figur
 
 

 

-2

-1

0

1

2
W

at
er

 L
ev

el
 (

ft
)

-3

-2

-1

0

1

2

W
at

er
 L

ev
el

 (
ft

)

key Point Se
s 3 & 4 Upra

re 2-64.  TP

re 2-65.  TP

2

1

0

1

2

9/
1/

10

3

2

1

0

1

2

9/
15

/1
0

9/
25

/1
0

emi-Annual M
ate Project - 

SWCCS-5 W

SWCCS-6 W

 

9/
21

/1
0

10
/5

/1
0

Monitoring R
 February 2

Water Level

Water Level

10
/1

1/
10

10
/1

5/
10

10
/2

5/
10

Report 
2011

2-52

ls (Excludes

ls (Excludes

10
/3

1/
10

11
/4

/1
0

s Qualified 

s Qualified 

11
/2

0/
10

11
/1

4/
10

11
/2

4/
10

 

Data). 

Data). 

12
/1

0/
10

T

12
/4

/1
0

T

Sectio

12
/1

0/
10

Top

12
/1

4/
10

Top

on 2.0 

 



FPL Turk
for Units
 
 
 

 

 

Figur
 
 
 

Figur
 
 

 

-2

-1

0

1

2
W

at
er

 L
ev

el
 (

ft
)

-2

-1

0

1

2

W
at

er
 L

ev
el

 (
ft

)

key Point Se
s 3 & 4 Upra

re 2-66.  TP

re 2-67.  TP

2

1

0

1

2

8/
25

/1
0

2

1

0

1

2

8/
27

/1
0

emi-Annual M
ate Project - 

SWCCS-7 W

SWID-1 Wa

 

9/
14

/1
0

9/
16

/1
0

Monitoring R
 February 2

Water Level

ater Levels (

10
/4

/1
0

10
/6

/1
0

Report 
2011

2-53

ls (Excludes

(Excludes Q

10
/2

4/
10

10
/2

6/
10

s Qualified 

Qualified Da

11
/1

3/
10

11
/1

5/
10

 

Data). 

ata). 

12
/3

/1
0

Bo

12
/5

/1
0

T

Sectio

12
/2

3/
10

ttom

Top

on 2.0 

 



FPL Turk
for Units
 
 
 

 

 

Figur
 
 
 

Figur
 
 

 
 

-2

-1

0

1

2
W

at
er

 L
ev

el
 (

ft
)

-2

-1

0

1

2

W
at

er
 L

ev
el

 (
ft

)

key Point Se
s 3 & 4 Upra

re 2-68.  TP

re 2-69.  TP

2

1

0

1

2

8/
25

/1
0

2

1

0

1

2

8/
25

/1
0

emi-Annual M
ate Project - 

SWID-2 Wa

SWID-3 Wa

9/
14

/1
0

9/
14

/1
0

Monitoring R
 February 2

ater Levels (

ater Levels (

10
/4

/1
0

10
/4

/1
0

Report 
2011

2-54

(Excludes Q

(Excludes Q

10
/2

4/
10

10
/2

4/
10

Qualified Da

Qualified Da

11
/1

3/
10

11
/1

3/
10

 

ata). 

ata). 

12
/3

/1
0

T

12
/3

/1
0

T

Sectio

12
/2

3/
10

Top

12
/2

3/
10

Top

on 2.0 

 



FPL Turk
for Units
 
 
 

 

 

F

 
 
 

F

 

key Point Se
s 3 & 4 Upra

Figure 2-70

Figure 2-71

-3

-2

-1

0

1

2

8/25/10

W
at

er
 L

ev
el

 (
ft

)

emi-Annual M
ate Project - 

.  Water Lev
Decembe

.  Comparis
during Sp

0 9/14/10

Monitoring R
 February 2

vels in the C
r 2010. 

son of Wate
pring Tide in

10/4/10

Report 
2011

2-55

CCS from S

er Levels in 
n Decembe

10/24/10
Date

September 2

the CCS an
r 2010. 

11/13/10

 

2010 throug

nd Biscayne

12/3/10 12

TPSWCCS-1T

TPSWCCS-4T

TPSWCCS-5T

TPSWCCS-6T

TPSWCCS-7B

Sectio

 
gh 

 
e Bay 

2/23/10

on 2.0 

 



FPL Turk
for Units
 
 
 

 

 

Figur
 

key Point Se
s 3 & 4 Upra

re 2-72.  Sp

emi-Annual M
ate Project - 

ring Tide G

Monitoring R
 February 2

Groundwate

Report 
2011

2-56

r Level Elevvations, Dec

 

cember 5, 2

Sectio

2010. 

on 2.0 

 



FPL Turk
for Units
 
 
 

 

 

Figur
 

key Point Se
s 3 & 4 Upra

re 2-73.  Ne

emi-Annual M
ate Project - 

ap Tide Gro

Monitoring R
 February 2

oundwater E

Report 
2011

2-57

Elevations,  December 

 

14, 2010. 

Sectioon 2.0 

 



FPL Turk
for Units
 
 
 

 

 

Figur

key Point Se
s 3 & 4 Upra

re 2-74.  Po
No

emi-Annual M
ate Project - 

st Rainfall E
ovember 4 a

Monitoring R
 February 2

Event and D
and Decem

Report 
2011

2-58

Dry Period G
ber 18, 201

Groundwat
0. 

 

er Level Ele

Sectio

evations, 

on 2.0 

 



FPL Turk
for Units
 
 
 

 

 

Figur

 

key Point Se
s 3 & 4 Upra

re 2-75.  Sp
De

emi-Annual M
ate Project - 

ring Tide G
cember 5, 2

Monitoring R
 February 2

Groundwate
2010. 

Report 
2011

2-59

r Fresh Watter Equivale

 

ent Elevatio

Sectio

ons, 

on 2.0 

 



FPL Turk
for Units
 
 
 

 

 

Figur

 

key Point Se
s 3 & 4 Upra

re 2-76.  Po
Eq

emi-Annual M
ate Project - 

st Rainfall E
uivalent Ele

Monitoring R
 February 2

Event and D
evations, No

Report 
2011

2-60

Dry Period G
ovember 4 

Groundwat
and Decem

 

er Fresh W
mber 18, 201

Sectio

ater 
10. 

on 2.0 

 



FPL Turk
for Units
 
 
 

 

 

Figur

key Point Se
s 3 & 4 Upra

re 2-77.  Sp

emi-Annual M
ate Project - 

ring Tide S

Monitoring R
 February 2

urface Wate

Report 
2011

2-61

er Level Eleevations, De

 

ecember 5, 

Sectio

2010. 

on 2.0 

 



FPL Turk
for Units
 
 

 

 

Figur
 

key Point Se
s 3 & 4 Upra

re 2-78.  Ne

emi-Annual M
ate Project - 

ap Tide Sur
 

Monitoring R
 February 2

rface Water

Report 
2011

2-62

r Level Elevvations, Deccember 14, 

Sectio

2010. 

on 2.0 

 



FPL Turk
for Units
 
 

 

 

Figur

key Point Se
s 3 & 4 Upra

re 2-79.  Po
No

emi-Annual M
ate Project - 

st Rainfall E
ovember 4 a

Monitoring R
 February 2

Event and D
and Decemb

Report 
2011

2-63

Dry Period S
ber 18, 2010

Surface Wa
0.

ater Level E

Sectio

levations, 

on 2.0 

 



FPL Turk
for Units
 
 

 

 

  

.  

key Point Se
s 3 & 4 Upra

Figure

emi-Annual M
ate Project - 

e 2-80. Mete
Wea
(Bris
the L
locat
Cam
steel
at 15
telem

Monitoring R
 February 2

eorological 
ather Transm
stle Brush a
LI-190SA Qu
ted between

mpbell datalo
l box).  Data
5-minute inte
metry.  

Report 
2011

2-64

Station Sho
mitter, a Sta
at Highest P
uantum Sen

n the instrum
gger (house

a are recorde
ervals and u

owing Vaisa
atic Electric
Point of Stru
nsor. The so

mentation and
ed within the
ed in the CR
ploaded dai

 
ala WST520
city Dissipat
ucture) and
olar panel is
d the 

e stainless 
R-1000 logge

ly via 

Sectio

0 
ter 

d 
s 

er 

on 2.0 

 



FPL Turk
for Units
 
 

 

 

Key:  PAR = 

Figure 2
 

key Point Se
s 3 & 4 Upra

Photosythentica

-81. Meteor

emi-Annual M
ate Project - 

ally active radiat

rological Pa

Monitoring R
 February 2

tion. 

arameters fr

Report 
2011

2-65

rom the Gauuge Located within the

Sectio

e CCS (TPM

on 2.0 

 

M-1). 



FPL Turk
for Units
 
 

 

 

3.0 

 
 
The Mon
groundw
Tables 3-
location i
designate
Surface w
and “B” 
 
With a fe
2010 and
designate
Septemb
 
The majo
analysis w
 

 U
 U
 U
 U
 K

 
Details o
 
The follo
and discu
laborator
along wit
laborator
 

key Point Se
s 3 & 4 Upra

QUAR
SURF
RESU

nitoring Plan
water and surf

-1 and 3-2 pr
is a cluster o
ed by depth a
water sample
for bottom (

ew exception
d analyzed fo
ed as a semi-
er event was

ority of the s
was conduct

University of
University of
USGS Tritiu
USGS Stront
KLN Labora

of the analyti

owing subsec
usses notable
ry analysis. A
th prelimina
ry procedure

emi-Annual M
ate Project - 

RTER
FACE 
ULTS 

n and QAPP 
face water sa
rovide a sum

of three well
and include 
es are also d
1 ft above b

ns, samples w
or the reques
-annual even
s designated 

samples were
ted by the fo

f Miami RSM
f Miami L7 

um Laborator
tium Labora

atories, Inc. -

ical methodo

ctions provid
e exceptions
A summary o
ary observati
es, refer to th

Monitoring R
 February 2

RLY G
WAT

for this proj
ampling and

mmary of the
s at different
“S” for shal

designated by
ottom).  

were collecte
sted paramet
nt since it wa
as a quarter

e analyzed b
ollowing labo

MAS Labora
Isotope Lab
ry – tritium

atory - stront
- gross alpha

ologies for ea

de a brief ov
s in data coll
of the field p
ons.  For gre

he project QA

Report 
2011

3-1

GROU
TER S

ect outline th
d analysis for
e sampling lo
t depth inter
low, “M” fo

y depth but i

ed at all loca
ters.   The fir
as conducted
rly event.  

by Test Ame
oratories: 

atory - carbo
oratory - hyd

tium isotope
a 

ach analyte a

verview of th
ection metho
parameters a
eater details 
APP. 

NDW
SAMP

the locations
r quarterly a
ocations and
rvals. The gr
or intermedia
include “T” f

ations in Jun
rst sampling
d halfway in

erica, Inc.; ho

on isotopes 
drogen & ox

are provided

he methods u
odology, sam
and analytica
on the samp

WATER
LING

s and analyte
and semi-ann
d analyses. E
roundwater w
ate, and “D”
for top (1 ft 

ne/July 2010
g event in Jun
n the calenda

owever, mor

xygen isotop

d in the proje

used to colle
mple collecti
al results is a
pling method

Sectio

R AND
G 

es for the 
nual events. 
Each groundw
wells are 
 for deep we
below surfa

0 and Septem
ne /July was

ar year.  The 

re specialize

pes 

ect QAPP. 

ect the sampl
ion, and/or 
also included
dology or 

on 3.0 

 

D 

water 

ells. 
ace) 

mber 
s 

ed 

les 

d 



FPL Turk
for Units
 
 

 

 

3.1 G
 
3.1.1 S
 
Groundw
dedicated
shows a t
before sta
coincided
Groundw
this repor
 
In the fir
or there w
TPGW-3
 
The L an
groundw
However
 
During th
(TPGW-
were sam
 
 

3.1.2 R
 
Tables 3-
and the S
Appendix
Appendix
 
Figures 3
 
Chloride 
TPGW-1
exception
from 23,0
outliers o
TPGW-4
wells ran
concentra
 

key Point Se
s 3 & 4 Upra

GROUND

Sample Co

water sample
d Teflon tub
typical set up
ability readin
d with the FD

water and sur
rt.  

st sampling 
was a lab rep
3M (87/86Sr), 

nd G series w
water was ana
r, results are 

he June/July
10, -11, and 

mpled during

Results  

-3 and 3-4 pr
September sa
x G and the 
x I. 

3-2 and 3-3 s

concentratio
10, -11, and -
n of TPGW-
000 to 31,00
of 11,000 mg
4, -5, and -6 
nged from 7,
ations of les

emi-Annual M
ate Project - 

DWATER

llection an

es were colle
ing that exte
p for the gro
ngs were tak
DEP criteria
rface water s

event, a cou
porting error
TPGW-6 cl

wells (L-3, L
alyzed for a b
still pending

y sampling ev
-14) since th

g the Septem

rovide a sum
ampling even
detailed Lev

show chlorid

ons in TPGW
-14, in Septe
-14D with a 
00 mg/L with
g/L (Septem
shallow wel
100 to 16,00
s than 50 mg

Monitoring R
 February 2

R QUAL

nd Analysi

ected in acco
ended to the 
oundwater sa
ken. When th
a for paramet
sampling log

uple of wells 
r. These well
luster (Ba an

L-5, G-21, G-
broad suite o
g.  

vent, no sam
he support s

mber event. 

mmary of the
nts.  Data Us
vel IV labora

de and sodiu

W-13 ranged
ember only, 
concentratio
h one except

mber, TPGW-
ls ranged fro

00 mg/L. Th
g/L.   

Report 
2011

3-2

LITY 

is  

ordance with 
middle of ea

ampling. Thr
hree consecu
ter stabilizat
gs for the two

had a param
ls and param

nd Fe).  

-28, and G-3
of parameter

mples were co
tructures had

e groundwat
sability Rep
atory reports

um concentra

d from 26,00
ranged from

on of 29,000
tion of 14,00
-1S), and 16
om 210 to 49
e clusters TP

h the QAPP u
ach well scre
ree equipme
utive reading
tion, samplin
o events are 

meter that wa
meters includ

35) were sam
rs consistent

ollected for 
d yet to be fu

er analytical
orts for each

s from Test A

ations for bo

00 to 37,000 
m 19,000 to 2

 mg/L. TPG
00 mg/L (TP
,000 mg/L (
90 mg/L wh
PGW-7, -8, 

using a peris
een interval.

ent volumes w
gs were reco
ng was initia
 provided in

as inadverten
de TPGW-1D

mpled in Oct
t with the Mo

the wells in 
fully complet

l results from
h event are p
America are 

oth sampling 

milligrams p
25,000 mg/L

GW-1, -2, -3,
PGW-12S) in
(TPGW-12S
hile the interm
and -9 had c

Sectio

staltic pump 
.  Figure 3-1
were purged

orded that 
ated. 
n Appendix F

ntly not anal
D (87/86Sr), 

tober. The 
onitoring Pla

Biscayne Ba
ted. These w

m the June/Ju
provided in 

included in 

events. 

per liter (mg
L with the 

 and -12 ran
n June and tw
) in Septemb
mediate and 
chloride 

on 3.0 

 

and 
 

d 

F of 

lyzed 

an. 

ay 
wells 

uly 

g/L). 

nged 
wo 
ber. 
deep 



FPL Turk
for Units
 
 

 

 

Sodium r
concentra
-11, and 
concentra
one outli
1S), and 
250 mg/L
TPGW-7

In review
all wells 
(see App
deep wel
well at T
placemen
Limeston
Tamiami
Biscayne
aquifer, s
results ty
at or in c
shallow w
records o
by induct
the upper
freshwate
saltwater

The prese
documen
and year 
similar to
the early 
 
Since sal
1900s an
saltwater
shows th
Biscayne
Biscayne
period.   
 
A numbe
water fro

key Point Se
s 3 & 4 Upra

results betwe
ations were 
-14, ranged 
ation of 16,0
er of 7,700 m
7,400 mg/L 

L while the i
7, -8, and -9 r

wing the resu
of the same 

pendix H We
ll at TPGW-

TPGW-5 is at
nt of the wel
ne and Fort T
i Formations
e Aquifer sha
selected well
ypically show
lose proxim
wells are scr
of the histori
tion logs con
r 15 to 20 fe
er zone incre
r. 

ence of saltw
nted further i

to year (Pet
o those prese
1970s befor

ltwater intrus
nd was far in
r is from Bis
e chloride co

e Bay bottom
e Bay and CC
 

er of other co
om different 

emi-Annual M
ate Project - 

een the two e
in TPGW-13
from 11,000

000 mg/L. TP
mg/L (TPGW
(TPGW-12S

intermediate
ranged from

ults, it is imp
classificatio

ell Construct
10 is at -122
t -66.8 feet N
ll screen was
Thompson L
s), presence o
allows to the
ls at the thre
w higher leve
ity to the CC

reened less th
c L and G se
nducted by t
et of the aqu
eases in dept

water in the a
inland in the
ers and Reyn
ented above 
re the CCS w

sion has bee
land in the 1
cayne Bay, t
oncentration

m concentrati
CS concentr

onstituents a
sources and 

Monitoring R
 February 2

events range
3 at 18,000 t
0 to 13,000 m
PGW-1, -2, 

W-12S) in Ju
S) in Septem

e and deep w
m 9.6 to 31 m

portant to und
on (shallow, 
tion Details)
2 feet NAVD
NAVD 88.   
s based on lit

Limestone Fo
of flow zone
e west. Figur
ee depth inter
els of chlorid
CS and Bisca
han 20 feet b
eries wells (G
the USGS fo
uifer is freshw
th towards T

aquifer west
e 1940s (Klei
nolds 2008).
but are base

was fully con

en documente
1940s (Klein
the CCS, or 

ns at each we
ions and ave
ations are ba

are being ana
determine w

Report 
2011

3-3

ed from 9.6 t
to 19,000 mg
mg/L with th
-3, and -12 r

une and two 
mber. TPGW
wells ranged f
mg/L.  

derstand wh
intermediate
.  For examp

D 88 while th
It equally im
thology (at o
ormations an
es and geoph
res 3-4 throu
rvals and ass
des/saltwate
ayne Bay. H
below groun
Golder 2005

or this projec
water west o

Tallahassee R

t of Turkey P
in 1957).  Th
.  Figures 3-

ed on historic
nstructed.   

ed in south M
n 1957), the c
both, and ul

ell and how t
erage CCS b
ased on the a

alyzed to bet
whether the w

to 19,000 mg
g/L. The Bis
he exception
ranged from
outliers of 5

W-4, -5, and -
from 3,800 t

here the well
e or deep) ar
ple the botto
he bottom of
mportant to u
or near conta
nd the Fort T
hysics and kn
ugh 3-7 show
sociated chlo

er at depth an
However, non
nd surface. B
5, 2006, 2007
ct (JLA Asso
of the Interce
Road.  Benea

Point predate
his saltwater
8 through 3-
c well locati

Miami-Dade
challenge is 
ltimately, its
those concen

bottom conce
analytical re

tter understa
water from t

g/L. The hig
scayne Bay w

n of TPGW-1
m 13,000 to 1
5,700 mg/L (
-6 shallow w
to 8,600 mg/

s are actuall
re not at the 
m of the we
f the well scr
understand t
acts between

Thompson L
nowledge th
w cross secti
oride concen
nd the highe
ne of the new

Based on the 
7, 2008, 200

ociates 2010)
eptor Ditch a
ath the fresh

es the CCS a
r zone can m
-11 show cro
ions and chlo

e County sin
in determin

s relevance.  
ntrations com
entrations.  T
sults from ea

and the geoch
the CCS can

Sectio

ghest 
wells, TPGW
14D with a 
18,000 mg/L
(Sept TPGW

wells had 100
/L. The clust

y screened s
same elevat
ll screen in t
reen in the d
that the 
n the Miami 
imestone an

hat the base o
ions of the 
ntrations.  Th
st levels in w

wly installed
monitoring 

09) and supp
), it appears 
and this 

hwater lense 

and was 
move seasona
oss sections 
oride data fro

nce the early 
ing whether 
Figure 3-12

mpare to ave
The average 
ach samplin

hemistry of t
n be 

on 3.0 

 

W-10, 

L with 
W-
0 to 
ters 

since 
tion 
the 

deep 

nd 
of the 

he 
wells 
d 

ported 
that 

is 

ally 

om 

the 
2 
erage 

g 

the 



FPL Turk
for Units
 
 

 

 

fingerprin
(3H/2H), 
ions liste
 
IONS 
 
The catio
strontium
chloride 
below. 
  
Calcium 
Biscayne
210 mg/L
 
Potassium
Biscayne
to 420 m
potassium
 
Magnesiu
canal per
and -6 in
shallow w
 
Boron re
10, -11, -
wells ran
TPGW-7
 
Strontium
CCS and
8.8 mg/L
between 
results. 
 
Bromide 
and Bisca
undetecte
 
Sulfate c
-12 and -
to 20 mg
TPGW-7
 

key Point Se
s 3 & 4 Upra

nted. This an
carbon (13C/

ed in Table 3

ons analyzed
m. Anions inc
and sodium 

concentratio
e Bay. TPGW
L. The wells

m concentrat
e Bay. TPGW

mg/L. The TP
m concentrat

um concentr
rimeter and B
ntermediate a
wells ranged

sults betwee
-12, and -14 
nged from 0.
7, -8, and -9 

m results bet
d Biscayne B
L. Results in 

0.82 to 1.3 m

concentratio
ayne Bay. T
ed to 1.7 mg

oncentration
-14 ranged fr
g/L while the
7, -8, and -9 h

emi-Annual M
ate Project - 

nalysis inclu
/12C), stronti

3-2 of this rep

d in both eve
clude bromi
results are d

ons ranged fr
W-4, -5, and 
 associated w

tions ranged
W-4, -5, and 
PGW-4, -5, a
tions were m

rations were 
Biscayne we
and deep wel
d from 7.8 to

en both even
ranged from
58 to 2.2 mg
all depths w

tween both e
Bay. TPGW-4

TPGW-4, -5
mg/L. The w

ons ranged f
PGW-4, -5, 

g/L.  

ns in TPGW-
rom 1,400 to
e intermediat
had sulfate c

Monitoring R
 February 2

udes tritium a
ium (87/86Sr)
port and bar

ents include s
de, chloride,

discussed abo

from 400 to 8
-6 shallow w

with the CCS

d from 410 to
-6 intermed

and -6 shallo
much lower a

slightly high
ell concentra
ll concentrat

o 22 mg/L. T

nts ranged fro
m 2.2 to 7.1 m
g/L. Results 

were less than

events ranged
4, -5, and -6
5, and -6 sha

wells associat

from undetec
and -6 shall

-13 ranged f
o 4,400 mg/L
te and deep w
concentratio

Report 
2011

3-4

and stable is
) and dissolv
rium and iron

sodium, calc
, fluoride, su
ove, a brief s

870 mg/L in 
wells and TP
S and the Bi

o 800 mg/L i
diate and dee
ow wells and
and ranged fr

her in TPGW
ations rangin
tions ranged

TPGW-7, -8, 

om 7.2 to 8.7
mg/L. TPGW
in TPGW-4

n 0.1 mg/L. 

d from 6.3 to
6 intermediat
allow wells a
ted with the 

cted to 120 m
low wells an

from 3,700 to
L. TPGW-4,
wells ranged
ns less than 

sotopes of w
ved inorganic
n.   

cium, magne
ulfate, alkalin
synopsis of t

n the wells as
PGW-7, -8, a
iscayne Bay 

in the wells 
ep well conce
d all depths o
from 3.1 to 1

W-13  (2, 10
ng from 690 
d from 450 to

and -9 rang

7 mg/L in TP
W-4, -5, and 
, 5, and -6 sh

o 16 mg/L in
te and deep w
and TPGW-7
CCS and Bi

mg/L in well
nd TPGW-7, 

o 5,000 mg/
, -5, and -6 s
d from 800 to
50 mg/L. 

water (18O/16O
c carbon (DI

esium, potas
nity, and sul
the other ion

ssociated wit
and -9 range
had similar 

associated w
entrations ra
of TPGW-7, 
13 mg/L.  

0 to 2,500 m
to 2,100 mg
o 1,100 mg/L
ged from 0.18

PGW 13. TP
-6 intermed
hallow wells

n wells assoc
wells ranged
7, -8, and -9
iscayne Bay

ls associated
-8, and -9 h

/L. TPGW-1
shallow well
o 1,900 mg/

Sectio

O), hydrogen
IC) as well a

sium, boron
lfides. While
ns is present

th the CCS a
ed from 80 to
results.  

with the CCS
anged from 1

-8, and -9 

mg/L) than in
g/L. TPGW-4
L, while the 
8 to 6.2 mg/

PGW-1, -2, -
diate and dee
s and 

ciated with t
d from 6.8 to
 all depths w

y had overlap

d with the CC
had a range o

, -2, -3, -10,
s ranged fro
L. The clust

on 3.0 

 

n 
as 

, and 
e 
ed 

and 
o 

S and 
120 

n the 
4, -5, 

/L.  

-3,-
ep 

the 
o 
were 
pping 

CS 
of 

 -11, 
m 13 

ters 



FPL Turk
for Units
 
 

 

 

Fluoride 
[with the
Fluoride 
0.051 to 
130 mg/L
were high
June/July
TPGW-1
necessary
location. 
 
TDS con
in Septem
concentra
one exce
(TPGW-
ranged fr
33,000 m
TPGW-8
 
Alkalinit
accounte
Alkalinit
in June/J
Septemb
 
Sulfides 
majority 
(22mg/L)
    
ISOTOP
 
The resul
35‰. TP
and -12 r
outliers o
wells had
clusters T
Septemb
alternate 
 
Oxygen i
ranged fr
TPGW-1

key Point Se
s 3 & 4 Upra

concentratio
e exception o

in TPGW-4
0.23 mg/L. F
L, and not de
her than any
y event as co
10 (BBSW-1
y to evaluate
 

ncentrations i
mber only, ra
ation of 47,0
ption of 26,0
1S), and 23,
rom 660 to 1

mg/L. The clu
8S (570 mg/L

ty and bicarb
d for the ma

ty ranged fro
uly and two 
er. 

were collect
of samples. 
), and -13S (

PES 

lts for D be
PGW-10, -11
ranged from 
of 8 (Sept TP
d -3.0 to -9.0
TPGW-7, -8
er. It should
event. 

isotope, 18O
rom 5.0 to 5.
1, -2, -3, and 

emi-Annual M
ate Project - 

ons were rep
of -12S (0.17
, -5, and -6 s
Fluoride con
etected, resp
y other fluori
onstruction w
) had values

e whether the

in TPGW-13
anged from 3
000 mg/L. TP
000 mg/L (T
000 mg/L (T

1,100 mg/L w
usters TPGW
L) in Septem

bonate (as Ca
ajority if not 
om 110 to 33

outliers of  

ted during th
The few det

(19mg/L). 

etween the tw
1, and -14, in
20.3 to 32.5

PGW-1S), an
0‰ while the
, and -9 rang

d be noted the

O, results bet
.5‰. TPGW
-12 ranged 

Monitoring R
 February 2

ported as not
7 mg/L)] and
shallow well
ncentrations 
pectively. Th
ide values m
was not yet c
s of 0.3 and 0
ese data are 

3 ranged from
32,000 to 37
PGW-1, -2, 

TPGW-12S) 
TPGW-12S)
while the int
W-7, -8, and 
mber. 

aCO3) were 
all of the alk

30 mg/L for 
500 mg/L (T

he June/July
tections inclu

wo events ra
n September 
5‰ with one
nd 11 (TPGW
e intermedia
ged from -2.
e results for 

tween the tw
W-10, -11, an

from 1.1 to 

Report 
2011

3-5

t detected in 
d TPGW-4, -
ls and TPGW
in TPGW-1

he values in t
measured. Th
completed. S
0.77 mg/L b
an accurate

m 58,000 to
7,000 mg/L w
-3, and -12 r
in June/July

) in Septemb
termediate an
-9 were all l

analyzed in 
kalinity dete
all wells wit

TPGW-8S),

semi-annual
uded TPGW

anged from 3
only, range

e outlier of -1
W-12S) in S
ate and deep 
9 to -13‰ w
the outliers 

wo events ran
nd -14, in Sep
5‰ with on

TPGW-1, -2
-5, and -6 in
W-7, -8, and 
0S, -10M, an
the shallow a

hese wells we
Surface wate
between the t

representati

 75,000 mg/
with the exc
ranged from

y and two ou
ber. TPGW-4
nd deep wel
less than 500

groundwate
ected in the g
th one outlie
and 480 mg

l event. Sulf
W-3S (4.8 mg

35‰ to -15.8
d from 16‰
15.8 (TPGW

September. T
wells range

with one outl
were within

nged from 5
ptember only
e outlier of -

2, -3, -11, -1
ntermediate a

-9 all depth
and -10D wer
and intermed
ere not samp

er samples co
two events. M
ion of the we

/L. TPGW-1
eption of TP

m 43,000 to 6
utliers of 20,0
4, -5, and -6 
ls ranged fro
0 mg/L with

er samples. B
groundwater
er of 510 mg
g/L (TPGW-

fides were no
g/L), -9S (1.

8‰. TPGW-
‰ to 26‰. TP
W-12M) in Ju
TPGW-4, -5,
ed from -1.2 
lier of 2.0 (T

n the stated r

.5‰ to -3.2‰
y, ranged fro
-3.2‰ (TPG

Sectio

12, -13, and -
and deep wel
hs ranged fro
re 39 mg/L, 
diate depth w
pled in the 
ollected near
More data is
ells in that 

0, -11, and -
PGW-14D w
64,000 mg/L
000 mg/L 
shallow wel

om 13,000 to
h the exceptio

Bicarbonate 
r samples. 
g/L (TPGW-
12S) in 

ot detected i
1 mg/L), -12

-13 had 26.7
PGW-1, -2, -
une and two 
 and -6 shall
to 14.8‰. T

TPGW-9S) in
anges in the

‰. TPGW-1
om 1.5 to 4.3

GW-12M) in 

on 3.0 

 

-14, 
lls. 

om 

wells 

r 
s 

-14, 
with a 
L with 

lls 
o 
on of 

12S) 

n the 
2S 

7 to 
-3, 

low 
The 
n 
 

13 
3‰.  



FPL Turk
for Units
 
 

 

 

June. The
and -6 sh
2.5‰. Th
 
Carbon i
values th
-4.39 to -
TPGW-4
ranged fr
 
Strontium
June/July
 
Tritium r
Liter (pC
from 3,55
3,732 pC
well to 2
from 2.6 
to 16.0 p
detected.
 
TRACE 
 
In additio
clusters i
semi-ann
June/July
detected 
mangane
was detec
in June/J
througho
(13 mg/L
shallow w
iron with
 
In additio
constitue
a few exc
-13. Bari
during th
 
Dissolve
in ground

key Point Se
s 3 & 4 Upra

e result for t
hallow wells 
he clusters T

sotope result
hat ranged fro
-11.45‰. TP
4, -5, and -6 
rom -6.6 to -

m isotope res
y and 0.7091

results betwe
Ci/L) (see Fig
54 to 4,785 p

Ci/L. TPGW-
,580 pCi/L i
(not detecte
Ci/L. The re
  

ELEMENT

on to the ion
in or within c
nual June/Jul
y because the
or low value

ese were seve
cted in all th
uly and Sept

out the area w
L), TPGW-13
well at TPGW
h the highest 

on to iron, ba
ents. Barium 
ceptions, the
ium was not 
he only event

d inorganic 
dwater wells

emi-Annual M
ate Project - 

the outlier w
had -0.9 to 

TPGW-7,- 8,

ts between th
om -6.4 to -7
PGW-1, -2, -
shallow wel

-9.67‰. The

sults had litt
10‰ to 0.709

een the two e
gure 3-13). T
pCi/L.  TPG
-14 had tritiu
in the deepes
ed) to 611 pC
esults less th

TS 

ns and tracer 
close proxim
ly event.  Sa
e well infras
es between t
eral of the ex

hree well clu
tember in 11
with the high
3M (7.8 mg/
W-13S was 
value of 0.1

arium was c
results betw

e higher conc
detected in t
t they were s

carbon, also
s TPGW-1, -

Monitoring R
 February 2

as within the
-1.7‰ while
 and -9 rang

he two even
7.86‰. TPG
-3, and -12 h
ls had -9.79 

e clusters TP

le variation, 
919‰ in Sep

events range
TPGW-13 w

GW-1, -2, -3,
um concentr
st well. Tritiu
Ci/L while T
an one stand

suite constit
mity to the C
amples were 
structure was
the MDL and
xceptions wh

usters but wa
1 to all 14 w
hest levels in
/L), and TPG
only 0.22 m

12 mg/L at T

ollected for 
ween the two
centrations n
the Biscayne
sampled. 

o part of the t
-2, -3, -10, -1

Report 
2011

3-6

e stated rang
e the interme
ged from -1.0

nts ranged fro
GW-10, -11, 
had values th
to -11.95‰

PGW-7, -8, a

ranging from
ptember.  

ed from -2.7 
which is in th

 and -12 had
rations that r
um concentr

TPGW-7, -8, 
dard deviatio

tuents, trace 
CCS (TPGW-

not collected
s not comple
d quantitatio
here values w

as also part o
ell clusters. 

n the Septem
GW-4D (10 

mg/L. Mangan
TPGW-1M. 

all groundw
o events rang
noted were fr
e Bay groun

tracer suite c
11, -12, and 

ge in the alte
ediate and de
0 to -1.8‰. 

om -14.29 to
and -14, in S

hat ranged fr
‰ while the in

and -9 ranged

m 0.70908‰

(not detecte
he CCS had t
d tritium leve
ranged from 
rations in TP
and -9 rang

on were qual

 elements w
-1, TPGW -3
d in TPGW-
eted.  Most c
on limit.  Iron
were above 

of the tracer s
Iron levels w

mber samplin
mg/L).  Of n
nese levels w

water samples
ged from not
from TPGW-
ndwater well

constituents,
-13 with the

ernate event.
eep wells ran

o -14.3‰. TP
September o
rom -6.29 to 
ntermediate 
d from -7.59

‰ and 0.7092

ed) to 4,785 p
tritium level
els that rang
228 pCi/L in

PGW-4, -5, a
ged from –2.7
lified as estim

were collected
3 and TPGW
-10 and TPG
concentration
n and, to a le
the quantitat
suite of cons
were consist
ng event at T
note is that t
were conside

s as part of t
t detected to 
-1, -2, -3, -4
s (TPGW-10

, ranged from
e exception o

Sectio

 TPGW-4, -
nged from -0

PGW-13 had
only, ranged 

-12.94‰. 
and deep we

9 to -14.29‰

23‰ in 

pico Curies 
ls that ranged
ged from 236
n the shallow
and -6 range
7 (not detect
mated not 

d from three
W-13) during
GW-14 in 
ns were non
esser extent,
tion limit.  I
stituents sam
ently high 

TPGW-1M 
the iron in th
erably lower

the tracer sui
0.26 mg/L. 
, -5, -6, -12, 
0, -11, and -

m 27 to 87m
of TPGW-12

on 3.0 

 

5, 
0.5to 

d 
from 

ells 
‰.  

per 
d 
6 to 
west 
ed 
ted) 

e well 
g the 

n-
, 
ron 

mpled 

he 
r than 

ite 
With 
and 

14) 

mg/L 
2S 



FPL Turk
for Units
 
 

 

 

(130, 120
mg/L, wi
14 had co
 
NUTRIE
 
Nutrients
the June/
Nitrogen
and silica
which co
“Ammon
results, th
nitrogen 
nitrate+n
3-4. 
 
The TPG
nitrogen 
clusters s
2.08 mg/
from not 
from 1.5 
 
In many 
significan
35918, 3
this may 
SFWMD
few pore
suggested
revising t

The CCS
had simil
analyzed
soluble re
phosphor
at concen
Nitrate/n
results ra

As noted
phosphor

key Point Se
s 3 & 4 Upra

0mg/L) and 
ith outliers o
oncentration

ENTS 

s were collec
/July semian
n (TKN), Tot
ate. The Mon
orresponds to
nium (NH4+
he total amm
(i.e., urea), a

nitrite. SRP i

GW-1S and -
results being

sampled had
/L. Unionize
detected to 
to 2.6 mg/L

of the data p
ntly higher t
5986, 36031
be due to or

D suggested a
water sampl
d by SFWM
the method f

S sample resu
lar results to

d in the synop
eactive phos
rous was not
ntrations betw

nitrite results
anged from n

d above, in se
rous results. 

emi-Annual M
ate Project - 

TPGW-11D
of 3.9 and 3.5
ns of 770, 79

cted for the t
nnual event a
tal Nitrogen,
nitoring Plan
o “Unionized

+) as N” whic
monia analys
ammonia, an
n the Monito

1M were qu
g significant

d a range of 1
d ammonia, 
0.028 mg/L.

L.  

packages fro
than the total
1, 36059, 36
rganic interfe
an alternativ
les collected

MD. FPL is aw
for ortho-ph

ults from the
o the Februar
ptic samplin
sphorous (SR
t. SRP was d
ween 0.5 to 
 ranged from

not detected 

everal data p
Until the alt

Monitoring R
 February 2

D (890mg/L).
5 (TPGW-8S
0, and 580 m

three comple
and include a
, Total phosp
n Table 2-1 r
d NH3” in T
ch correspon
sis must be p
nd ammoniu
oring Plan c

ualified as un
tly lower. To
1.3 to 2.1mg
NH3, range

. TKN and T

m the June/J
l phosphorou
167, 36195, 

ferences whic
e method. Pr

d for the proj
waiting meth
osphate and 

e June/July s
ry 2009 syno

ng, ammoniu
RP) was anal
detected in C
0.8 mg/L bu

m not detecte
to 0.004 mg

packages, the
ternative me

Report 
2011

3-7

. TPGW-4, -
S in June/Jul
mg/L in the s

eted wells in
ammonia, am
phorous, and
refers to “Am

Tables 3-3 an
nds to “Amm
performed an
um. Total Nit
orresponds t

nusable for a
otal ammoni
g/L. Ammoni
ed from 0.01
TN concentra

July event, th
us results. T
and 36274. 

ch are somet
reliminary te
ect has had s
hod documen
total phosph

semiannual e
optic samplin
um and union
lyzed in the 

CCS surface 
ut was not de
ed to 0.028 m
g/L.   

e ortho-phos
ethod is utiliz

-5, -6, -7, -8,
ly and Septe
shallow, inte

n close proxi
mmonium, n
d Soluble Re
mmonia (NH
nd 3-4. In ad
monium Ion 
nd is reported
trogen is the
to ortho-pho

ammonium a
a results in t
ium ion, NH
 to 0.025 mg
ations were 

he ortho-pho
These include

Based on di
times endem
esting perfor
some promis
ntation from
horous.  

event for tota
ng event. W
nized ammon
synoptic sam
waters durin
etected in th
mg/L where 

sphate result
zed on the n

, and -9 rang
ember, respe
ermediate, an

imity to the C
nitrate+nitrite
eactive Phos
H3) – calcula
ddition, the ta
NH4+”. To 
d. TKN is th

e sum of TKN
osphate in Ta

and TKN bas
the three gro

H4, ranged fr
g/L. Nitrate/
generally eq

osphate resu
e 35826, 358
iscussions w

mic to south F
rmed by Tes
sing results u

m SFWMD b

al ammonia,
While total am

nia were not
mpling, altho
ng the June/J

he synoptic s
the synoptic

ts are higher 
next quarterly

Sectio

ged from 44 
ectively). TP
nd deep wel

CCS as part 
e, Total Kjel
phorous (SR
ated as NH3
able refers to
obtain these

he sum of or
N and 
ables 3-3 and

sed on total 
oundwater w
rom 1.285 to
/nitrite range
qual, ranging

ults are 
848, 35863, 

with the SFW
Florida.  The
st America o
using the me

before forma

, TKN, and s
mmonia was 
t. Similarly, 
ough total 
July semiann
ampling. 
c sampling 

than the tota
y sampling 

on 3.0 

 

to 75 
PGW-

ls.  

of 
ldahl 
RP), 
3” 
o 
e 
ganic 

d 

well 
o 
ed 
g 

WMD, 
e 

on a 
ethod 
ally 

silica 

nual 

al 



FPL Turk
for Units
 
 

 

 

event, the
considere

Silica ran
Samples 
June/July

 

3.2 S
 

3.2.1 S
 
For the p
Surface w
tubing th
depth. On
directly i
tubing w
boat.  
 
Samples 
bottom u
collected
at station
BBSW-3
currently
samples a
 
There wa
were coll
However
samples w
water qua
regardles
 
In the fir
or there w
(87/86Sr, 3

isotopes 
originally
>24 hrs).
sampled 
 

key Point Se
s 3 & 4 Upra

e June/July a
ed estimated

nged from 3.
results gene

y, both with 

SURFAC

Sample Co

purposes of th
water sample
hat was affixe
nce paramet
into the samp
as used. Sam

were collect
unless the wa
d at the botto
ns TPCCS-1,
3 due to the s
y indicates a 
at both the s

as some unce
lected at dep
r, it was clar
were to be c
ality probes;
ss of depth.  

st sampling 
was a lab rep
H), TPSWC
were analyz
y collected, b
.  FPL direct
and analyze

emi-Annual M
ate Project - 

and Septemb
d.  

.5 to 7.1 mg/
erally overlap
location and

CE WATE

llection an

his discussio
es were colle
ed to rigid p
ers had stabi
ple bottles. A
mples for sur

ted at the sur
ater depths w
om.  For the f
, TPCCS-2, 
shallow dept
low water d
urface and b

ertainty whe
pth at all stat
ified to the f
ollected only
; thus for the

event, a cou
porting error

C-6 (Ba and F
zed for samp
but arrived a
ted the labor
d as part of t

Monitoring R
 February 2

ber 2010 orth

/L with the h
pped among
d depth. 

ER QUA

nd Analysi

on, surface w
ected using a
ipe to ensure
ilized, water
After each sa
rface water a

rface water s
were less than
first samplin
TPCCS-3, T
ths that were

depth of three
bottom in the

ether this thre
tions and at t
field team af
y at the botto
e September 

uple of wells 
r. These well
Fe), TPSWC
les TPSWC-
at the laborat
ratory not to 
the Septemb

Report 
2011

3-8

ho-phosphat

highest conc
g the three w

LITY 

is  

water include
a peristaltic p
e the sample
r was extract
ample collec
are typically 

stations iden
n three feet d

ng event, sam
TPCCS-7, TP
e typically le
e feet as the 
e CCS, Inter

ee-foot crite
the surface a
fter the first s
om to coinci
event, samp

had a param
ls and param

C-DUP1 (3H)
-5T and -5B
tory above t
analyze thes

ber event.   

te and total p

centration de
ell clusters s

es canals, th
pump and n

es were colle
ted from the 
ction, the tub

collected fr

ntified in Tab
deep. Then,

mples were c
PCCS-8 (ano
ess than three
break point 

rceptor Ditch

eria applied i
and depth at 
sampling ev
ide with the 
ples were col

meter that wa
meters includ

), and 06171
B due to a sam

emperature r
se samples. T

phosphorus r

etected in TP
sampled for 

he CCS, and 
ew Teflon® 
ected at the a
 tubing and 

bing was disp
rom fixed pla

ble 3-1 at the
only one sam

collected at t
omaly area),
e feet. The M
to collecting

h, and canals

in Biscayne 
BBSW-1, -4

vent that all B
placement o
llected from

as inadverten
ded BBSW-3
10-FB1 (2H, 
mpling error
requirement
TPSWC-5T 

Sectio

results are 

PGW-13D. 
silica in 

Biscayne Ba
or polyethyl

appropriate 
collected 
posed and n
atforms or fr

e surface and
mple was 
the bottom o
, BBSW-2, a
Monitoring P
g surface wa
s. 

Bay, so sam
4, and -5.  
Biscayne Ba
of the autom

m the bottom 

ntly not anal
3, -4, and -5 
O18/16). Onl

r. Samples w
ts (>6°C for 
and -5B we

on 3.0 

 

ay.  
lene 

ew 
rom a 

d 

only 
and 
Plan 
ater 

mples 

ay 
mated 

only, 

lyzed 

ly 
were 

ere 



FPL Turk
for Units
 
 

 

 

For the S
analyzed
092710-F
 
3.2.2 R
 
Tables 3-
and the S
Appendix
Appendix
 
Figures 3
water sta
 
Chloride 
Bay samp
concentra
860 mg/L
for TPSW
concentra
fresh and
concentra
defined a
 
The high
22,000 m
12,000 m
Intercept
water can
4B had v
and 400 m
these loc
 
The CCS
which are
71,000 to
conductiv
of the wa
chloride 
definition
had a spe
Septemb
notificati
designate

key Point Se
s 3 & 4 Upra

September ev
d; these inclu
FB1 (2H, O18

Results  

-5 and 3-6 pr
September sa
x G and the 
x I. 

3-14 and 3-1
ations and are

concentratio
ples had con
ations of 15,
L in Septemb
WC-4 and -5
ations rangin

d marine wat
ations greate
as fresh. 

hest sodium c
mg/L. The Bi
mg/L with the
tor Ditch sam
nal samples 

values of 5,00
mg/L in the 
ations in the

S surface wat
e indicative 
o 81,000 mg
vity as well 
aters.  Typica
concentratio
n of what de
ecific conduc
er event, BB
ion purposes
ed as hypers

emi-Annual M
ate Project - 

vent, a few f
uded 091110

8/16). Also th

rovide a sum
ampling even
detailed Lev

5 detail surf
e representat

ons ranged f
ncentrations 
,000 to 23,00
ber and 9,30
, ranged from
ng from 460
ters based on
er than 1,500

concentratio
iscayne Bay 
e exception 

mples (TPSW
(TPSWC-1, 
00 and 7,100
September e

e second eve

ter samples h
of hypersali
/L.  Hypersa
as chloride, 
al seawater h

ons of about 
efines water a
ctivity range

BSW-2B had
s, samples w
aline. This w

Monitoring R
 February 2

field blanks o
-FB1 (3H), 0

he carbon iso

mmary of the
nts.  Data Us
vel IV labora

face water ch
tive of saltw

from 31,000 
ranging from
00. TPSWC-

00 to 13,000
m 39 to 250
 to 2,800 mg
n chloride co
0 mg/L are d

ns were in th
surface wat
of BBSW-2B

WID-1, -2 an
-2, -3, and -

0 mg/L, resp
event (specif
nt).  

had a specifi
ine condition
aline waters 
TDS, and ot
has specific 
19,000 mg/L
as hypersalin
e of 42,000 t
d a specific c

with a specific
was necessar

Report 
2011

3-9

or duplicate 
092310-DUP
otope (C13/12)

e surface wa
sability Rep
atory reports

hloride and s
water influenc

to 40,000 m
m 11,000 to 
-4T and -4B
mg/L in Jun
mg/L. Inter

g/L. Surface 
oncentration
defined as ma

he CCS sam
er samples (
B with a con

nd -3) ranged
-6) ranged fr
pectively, in 
fic conductiv

fic conductiv
ns. TDS conc
are characte
ther analyte 
conductance
L; however, 
ne.  For this 
o 50,000 µS

conductivity 
c conductivi
ry to alert the

samples did
P1 (TDS), 09
) was not an

ater analytica
orts for each

s from Test A

sodium conc
ces.  

mg/L in the C
21,000 mg/L

B had chlorid
ne. Surface w
rceptor Ditch

water stand
. Surface wa
arine, while 

mples with a r
(BBSW) ran
ncentration o
d from 290 t
rom 27 to 12
the June/Jul

vity and chlo

vity range of 
centrations w

erized by hig
concentratio
e levels arou
there is no u
sampling pe

S/cm with on
of 30,000 µ

ity greater th
e laboratory 

d not get com
92310-FB1 (

nalyzed for T

al results from
h event are p
America are 

centrations fo

CCS samples
L. TPSWC-5
de concentrat
water canal s
h locations h
dards are cate
aters with ch
less than 1,5

range of 16,0
nged from 8,0
of 5,400 mg/
to 1,300 mg/
20 mg/L. TP
ly event whi
oride are low

f 70,000 to 8
were also ge
gher than nor
ons dependin
und 50,000 µ
universally a
eriod, Biscay
ne exception
µS/cm. For la
han 54,000 µ
 so they cou

Sectio

mpletely 
(TDS), and 

TPSWCCS-3

m the June/J
provided in 

included in 

for all surface

s. The Biscay
5T and -5B h
tions of 460 
samples, exc
had 
egorized into

hloride 
500 mg/L ar

000 to 
000 to 
/L. The 
/L. The surfa
SWC-4T an
ile they were
wer as well a

3,000 µS/cm
enerally high
rmal specific
ng on the na
µS/cm and 
accepted 
yne Bay sam
. In the 
aboratory 
µS/cm were 
uld use 

on 3.0 

 

3B.  

July 

e 

yne 
had 
and 

cept 

o 

re 

ace 
nd -
e 290 
at 

m, 
h at 
c 

ature 

mples 



FPL Turk
for Units
 
 

 

 

appropria
Intercept
 
IONS 
 
The catio
include c
chloride,
for the gr
synopsis 
 
Calcium 
Bay samp
from 94 t
exception
respectfu
360 and 5
 
Potassium
Bay samp
270 and 4
-4B had l
to the fac
S-20 disc
saltwater
potassium
and -6 ra
 
Magnesiu
Biscayne
results of
compared
150 mg/L
5.8 to 13
 
Boron co
samples r
5.4 mg/L
June/July
Concentr
0.096 mg
 
Strontium
samples r
9.1 mg/L

key Point Se
s 3 & 4 Upra

ate method m
tor Ditch loc

ons analyzed
calcium, mag
 fluoride, su
roundwater s
of the other

concentratio
ples ranged 
to 210 mg/L
n of TPSWW
ully and TPS
510 mg/L, re

m concentrat
ples ranged 
410 mg/L w
lower values
ct that this ca
charge struct
r or freshwat
m concentrat
anged from 2

um concentr
e Bay sample
f 1,200 and 1
d to the June
L.  Concentr
 mg/L  

oncentrations
ranged from

L. TPSWC-4
y event. Inter
rations detec
g/L.  

m concentrat
ranged from

L. TPSWC-4

emi-Annual M
ate Project - 

modification
ations had v

d in both eve
gnesium, pot
ulfate, alkalin
samples.  W
r ions is pres

ons in the CC
from 260 to 

L.  Concentra
W-4T and -4
SWC-5T and
espectively. 

tions in the C
from 320 to 

while in Septe
s in the Sept
anal is tidally
ture (S-20), t
ter dependin
tions ranged

2.5 to 9.4 mg

rations in the
es ranged fro
1,600 mg/L. 
e/July event.
rations detec

s in the CCS
m 2.5 to 5.4 m

T and -4B h
rceptor Ditch

cted in the ca

tions in the C
m 4.3 to 8.6 m

 T and B had

Monitoring R
 February 2

ns. The surfa
values well b

ents are the s
tassium, sod
nity, and sulf

While chloride
ented below

CS sample lo
470 mg/L. I

ations detect
B which had

d -5B (only r
 

CCS sample
590 mg/L. T

ember the co
ember event
y influenced
thus resultin
g on rainfall

d from 12 to 
g/L.  

e CCS sampl
om 650 to 1,
TPSWC-4T
 Interceptor 
ted in the ca

S sample loca
mg/L. TPSW
had lower val
h boron con
anal location

CCS sample 
mg/L. TPSW
d lower valu

Report 
2011

3-10

ace water sam
below the hyp

ame ones an
dium, boron, 
fides and are
e and sodium

w. 

ocations rang
Interceptor D
ed in the can
d concentrati
esults for Se

e locations ra
TPSWC-4 in
oncentrations
t compared t
d as well as a
ng in a canal 
l and the S-2
54 mg/L. Th

le locations 
,500 mg/L. T
T and -4B ha

Ditch potas
anal location

ations range
WC-5 (in the 

lues in the S
centrations r

ns TPSWC-1

locations ra
WC-5 (in the 
ues in the Sep

mples collect
ypersaline de

nalyzed for t
and strontiu

e also consis
m results are

ged from 65
Ditch calcium
nals ranged f
ions in June/
eptember), w

anged from 6
n the June ev
s were 13 an
to the June/J
affected by f
that takes on

20 operations
he surface w

ranged from
TPSWC-5 (i
ad lower valu
sium concen

ns TPSWC-1

ed from 7.8 t
September e

September ev
ranged from
1, -2, -3, and

anged from 1
September e
ptember eve

ted at the ca
esignation.  

the groundw
um. Anions i
stent with wh
 discussed a

50 to 950 mg
m concentra
from 44 to 9
/July of 340 

which had co

620 to 870 m
vent had con
nd 20 mg/L. 
July event. T
freshwater d
n the charac
s. Intercepto

water canals T

m 2,100 to 3,
in the Septem
ues in the Se
ntrations ran
, -2, -3, and 

to 11 mg/L. B
event) had re
vent compar

m 0.11 to 0.47
d -6 ranged fr

13 to 18 mg/
event) had re
ent compared

Sectio

anals and 

water samples
include brom
hat was anal

above, a brie

g/L. Biscayn
ations ranged
98 mg/L with

and 410 mg
oncentrations

mg/L. Biscay
ncentrations 

TPSWC-4T
This may be d
ischarges fro

cteristics of 
or Ditch 
TPSWC-1, -

000 mg/L. 
mber event) 
eptember eve
nged from 28

-6 ranged fr

Biscayne Ba
esults of 4.2 
red to the 
7 mg/L.  
from 0.043 to

/L. Biscayne
esults of 6.3 
d to the June

on 3.0 

 

s and 
mide, 
lyzed 
f 

ne 
d 
h the 
g/L 
s of 

yne 
of 

T and 
due 
om 

-2, -3, 

had 
ent 
8 to 
rom 

ay 
and 

o 

e Bay 
and 

e/July 



FPL Turk
for Units
 
 

 

 

event. Int
detected 
 
Bromide 
samples r
(in the Se
stated for
to 9.4 mg
from not 
 
Sulfate c
Bay samp
TPSWC-
Biscayne
to the Jun
Concentr
56 mg/L.
 
Fluoride 
samples r
from not 
detected 
 
ISOTOP
 
Deuterium
Bay samp
24.2‰ w
locations
 
Oxygen i
Bay samp
Biscayne
-6 had co
 
Carbon i
Biscayne
from -4.4
-6 had co
 
Strontium
0.70920‰
 
Tritium c
Figure 3-

key Point Se
s 3 & 4 Upra

terceptor Di
in the canal 

concentratio
ranged from
eptember ev
r the Biscayn
g/L.  Concen
detected to 

oncentration
ples ranged 
-5 (in the Sep
e Bay sample
ne/July even
rations detec
. 

was not dete
ranged from
detected to 
to 0.11 mg/L

PES 

m concentra
ples ranged 

with an outlie
s TPSWC-1, 

isotope conc
ples ranged 
e Bay sample
oncentrations

sotope conce
e Bay sample
45 to -8.83‰
oncentrations

m isotope res
‰ between t

concentration
-16). Biscayn

emi-Annual M
ate Project - 

tch strontium
locations TP

ons in the CC
m 32 to 79 mg

ent) had resu
ne Bay samp
ntrations dete
0.81 mg/L. 

ns in the CCS
from 2,100 t
ptember eve
es. TPSWC-
nt. Intercepto
cted in the ca

ected in any 
m not detected

3.2 mg/L.  C
L.  

ations in the 
from 9.0 to 
er of 2.0‰ (T
-2, -3, and -

centrations in
from 0.7 to 2
es. Intercept
s ranging fro

entrations in
es ranged fro

‰. Intercepto
s ranging fro

sults for surf
the two even

ns in the CC
ne Bay samp

Monitoring R
 February 2

m concentrat
PSWC-1, -2

CS sample l
g/L with one
ults of 56 an
ples. Intercep
ected in the 

S sample loc
to 3,300 mg/

ent) had resu
-4T and -4B 
or Ditch sulfa
anals locatio

of the CCS 
d to 0.77 mg

Concentratio

CCS sample
19.6‰. TPS
TPSWC-4B
-6 had conce

n the CCS sa
2.8‰. TPSW
or Ditch and
om -0.7 to 1.

n the CCS sa
om -1.82 to -
or Ditch and 
om -6.55 to -

face waters h
nts.  

CS sample lo
ples ranged f

Report 
2011

3-11

tions ranged
, -3, and -6 r

ocations ran
e exception o
nd 76 mg/L. 
ptor Ditch br
canal locatio

cations range
/L with one 

ults of 2,100 
had lower v

fate concentr
ns TPSWC-

samples bet
g/L. Intercep
ons detected 

e locations ra
SWC-4 and -
). Intercepto

entrations ran

ample locati
WC-4 and -5
d surface wa
.3‰. 

ample locatio
-5.60‰. TPS
surface wate
-11.86‰.  

had little var

ocations rang
from 6.9 to 1

d from 1.0 to
ranged from 

nged from 93
of not detect
TPSWC-4 h
romide conc
ons TPSWC

ed from 3,90
exception of
and 2,800 m

values in the 
rations range
-1, -2, -3, and

tween the tw
ptor Ditch flu
in all canal s

anged from 
-5 had result
or Ditch and 
nging from -

ons ranged f
5 had results 
ater canal loc

ons ranged fr
SWC-4 and 
er canal loca

riation, rangi

ged from 2,3
16.9 pCi/L (

o 2.6 mg/L.  C
0.42 to 1.1 

3 to 130 mg/
ted (BBSW-
had values w
centrations r

C-1, -2, -3, an

00 to 5,400 m
f 1,200 mg/L

mg/L, within 
September e

ed from 30 to
d -6 ranged 

wo events. Bi
uoride conce
samples rang

23.0 to 36.5
ts ranging fro
surface wate
-2.1 to 10.1‰

from 4.1 to 6
within the r

cations TPSW

from -2.47 to
-5 had resul

ations TPSW

ing from 0.7

39 to 5,260 
(did not colle

Sectio

Concentratio
mg/L.  

/L. Biscayne
-1B). TPSWC

within the ran
anged from 
nd -6 ranged

mg/L. Biscay
L (BBSW-2B
 the range of
event compa
o 300 mg/L.
from 2.0 to 

iscayne Bay
entrations ran
ged from no

‰. Biscayn
om 13.0 to 
er canals 
‰.   

6.3‰. Bisca
range of the 
WC-1, -2, -3

o -6.05‰. 
lts ranging 

WC-1, -2, -3, 

70909 to 

pCi/L (see 
ect tritium 

on 3.0 

 

ons 

e Bay 
C-5 
nges 
1.5 

d 

yne 
B). 
f 
ared 
  

nged 
ot 

ne 

ayne 

3, and 

 and 



FPL Turk
for Units
 
 

 

 

samples d
to 801 pC
event. As
fluctuatio
Intercept
Canal loc
The resul
 
TRACE 
 
The trace
suite con
DUP1) w
not detec
CCS sam
 
Iron resu
exception
1.9 mg/L
through -
higher co
from 0.02
 
Dissolve
the CCS 
to 80 mg
 
NUTRIE
 
The spec
All surfa
exception
Septemb
 
Total am
was cons
concentra
 
The ortho
samples. 
as estima
from the 
laborator
from the 
samples c

key Point Se
s 3 & 4 Upra

during the Ju
Ci/L. TPSW
s previously 
ons and has t
tor Ditch had
cations TPSW
lts less than 

ELEMENT

e elements b
nstituents wit
was analyzed
cted to 0.58 m
mples and TP

ults between 
ns. Iron conc

L with one ou
-5, and TPSW
oncentration
28 (not detec

d inorganic 
and Biscayn

g/L. 

ENTS 

cific nutrient
ce water stat
n of TPSWC
er event.  

mmonia result
sistently amm
ations range

o-phosphate
Results whe

ated. As disc
organic mat

ry and FPL h
hypersaline 
collected for

emi-Annual M
ate Project - 

une event fo
C-4 had low
discussed, t

the potential
d concentrati
WC-1, -2, -3
one standard

TS 

arium and ir
th exception
d for barium 
mg/L. With 
PSWC-5.  

the two even
centrations in
utlier at 3.6 (
WC-5 had ir
s in Septemb
cted) to 0.54

carbon (part
ne Bay samp

s analyzed a
tions were sa

C-5. Surface 

ts in the CC
monium, NH
d from 1.5 to

 results were
ere the ortho
cussed in the
tter, although
have explore

matrix. Prel
r the project 

Monitoring R
 February 2

or BBSW-3, 
wer values in 
this may be d
l to be flushe
ions ranging
3, and -6 had
d deviation w

ron were col
n of TPSWC-

and iron. Ba
a few except

nts generally
n the CCS sa
(TPSWCCS
ron levels tha
ber. TPSWC
4 mg/L.  

t of the trace
ples. Intercep

are described
ampled for n
water sampl

S had a rang
H4

+. Nitrate/n
o 2.5 mg/L. 

e higher than
o-phosphate 
e groundwate
h this has no

ed method op
liminary test
has had som

Report 
2011

3-12

-4, and -5). 
the Septemb

due to the fa
ed with fresh

g from 52 to 
d results rang
were qualifie

lected for al
-5 and -6. Th
arium results
tions, the hig

y ranged from
ample locati
-2B) in the S
at ranged fro

C-1 through 4

er suite const
ptor Ditch an

d in the corre
nutrients in t
les for nutrie

ge of 0.08 to 
nitrite ranged
 

n the total ph
was greater 
er results, thi
ot been confi
ptions that ca
ting perform

me promising

TPSWC-5 h
ber event co

act that TPSW
h water by th
162 pCi/L. S

ging from 8.
ed as estima

ll surface wa
he duplicate 
s between th
gher concen

m not detect
ions ranged 
September e
om 0.084 mg
4 and Interce

tituents) rang
nd surface w

esponding G
the June/July
ents were no

0.18 mg/L. 
d from not d

hosphorous r
than the tota
is is very lik
irmed. Regar
an provide r

med by Test A
g results usin

had results ra
ompared to th
WC-4 experi
he S-20 disc
Surface wate
4 (not detec

ated not detec

ater samples 
 of TPSWC-

he two event
ntrations note

ted to 3.6 mg
from not det

event. Sampl
g/L to 1.2 m
eptor Ditch s

ged from 20
water canals r

Groundwater 
y semi-annu
ot collected d

The majorit
detected to 0

results in a f
al phosphoro
kely due to m
ardless of the
reliable phos
America on 
ng the metho

Sectio

anging from 
he June/July
iences tidal 
harge structu
er  
ted) to 92 pC
cted.   

as part the t
-5B (TPSWC
s ranged fro
ed were from

g/L with a fe
tected to 
les BBSW-1
g/L with the
samples rang

0 to 39 mg/L 
ranged from

Section 3.1.
al event with
during the 

ty of the tota
.08 mg/L. TK

few surface w
ous are quali
matrix effects
e cause, the 
sphorous resu
a few porew
od suggested

on 3.0 

 

146 
y 

ure. 

Ci/L. 

tracer 
C-
m 

m the 

ew 

 
e 
ged 

in 
m 30 

.2. 
h the 

al 
KN 

water 
ified 
s 

ults 
water 
d by 



FPL Turk
for Units
 
 

 

 

SFWMD
method f
 
Silica ran
from 0.33
canal sam
 
GROSS 
 
The CCS
event. Co
 
TPSWC
 
This surf
samples. 
 
 

key Point Se
s 3 & 4 Upra

D. FPL is awa
for ortho-pho

nged from no
3 to 1.4 mg/L
mples ranged

ALPHA 

S surface wat
oncentration

CS-8 (Anom

face water lo
The results 

emi-Annual M
ate Project - 

aiting metho
osphate and 

ot detected t
L. Intercepto
d from 2.8 to

ter locations
ns ranged fro

malous Loca

ocation was s
for all analy

Monitoring R
 February 2

od document
total phosph

to 1.6 mg/L i
or Ditch sam
o 6.4 mg/L. 

s were sampl
m 15.8 to 57

ation) 

sampled and
ytes were wit

Report 
2011

3-13

tation from S
horous.  

in the CCS s
mples ranged

led for gross
7 pCi/L.  

d analyzed fo
thin the rang

SFWMD bef

samples. Bis
d from 3.2 to

s alpha durin

or the same c
ges seen at th

fore formally

scayne Bay s
o 4.3 mg/L. S

ng the June/J

constituents 
he other CCS

Sectio

y revising th

samples rang
Surface wate

July semiann

as other CC
S locations. 

on 3.0 

 

he 

ged 
er 

nual 

CS 
 



FPL Turk
for Units
 
 

 

 

key Point Se
s 3 & 4 Upra

emi-Annual M
ate Project - 

Monitoring R
 February 2

TA

Report 
2011

 

 

 

 

 

 

 

 

 

 

ABLES 

Sectioon 3.0 

 



FPL Turk
for Units
 
 

 

 

 
Table 3-

Eve

Quarterly

Semiann

Notes: 
1 = Excerpte

and salin
2 = Anomaly
3 = Sampling
Key: 

BBSW – B
CCS – Coo
GW – Gro
SW – Surf

key Point Se
s 3 & 4 Upra

1. Groundw

ent 

y T

nual  T

ed from Table 3‐
nity) at all statio
y sampled first e
g performed for 

Biscayne Bay Sur
oling Canal Syste
ound Water 
face Water 

emi-Annual M
ate Project - 

water and Su

Locatio

TPGW – 1, -
-11, -12, -1

B
TPS

TPSWCC

TPGW – 3, 4

TPG

B
TPS

TPSW

2 plus field para
ons. 
vent only unless
one year (2 sem

rface Water 
em 

Monitoring R
 February 2

urface Wate

ons (refer to

-2, -3, -4, -5
3, -14; L-3, 

BBSW – 1, 2
SWC – 1, 2,
TPSWID – 

CS – 1, 2, 3, 
(anomaly

4, 5, 6, 7, 8, 
G-21, G-28,

GW – 1, 2, 1

BBSW – 1, 2
SWC – 1, 2,
TPSWID – 

WCCS – 1, 2,

ameters (temper

s directed otherw
mi annual events

TPGW
TPSW
TPSW
TPSW

Report 
2011

3-14

er Sampling

o Figure 1-1

, -6, -7, -8, -
-5; G-21, -2

2, 3, 4, 5 
, 3, 4, 5, 6 
1, 2, 3 

4, 5, 6, 7 an
y)2 

9, 11, 13, L-
, G-35 

10, 13, 14 

2, 3, 4, 5 
, 3, 4, 5, 6 
1, 2, 3 

, 3, 4, 5, 6, 7

rature, specific c

wise. 
s). 

W – Turkey Poin
WC – Turkey Poi
WCCS – Turkey P
WID – Turkey Po

g Locations

1) 

-9, -10, 
8, -35 

GW

SW

nd 8 CC

-3, L-5, GW

GW
nu

SW
nu

7  CC
nu

conductivity, DO

nt Groundwater
nt Surface Wate
Point Surface Wa
oint Surface Wat

s 

Ana

W  

W  

CS  

W  

W - quarterly
utrients & tra

W - quarterly
utrients 

CS - quarterl
utrients and g

O, percent oxyge

er Canal 
ater Cooling Can
ter Interceptor D

Sectio

alytes1 

y analytes pl
ace elements

y analytes pl

ly analytes p
gross alpha3 

n saturation, pH

nal System   
Ditch 

on 3.0 

 

lus 
s 

lus 

plus 
 

H, ORP, 



FPL Turk
for Units
 
 

 

 

Table 3-2

Metals, T
Cu, Pb, H

Iron and B

Anions (C

Cations (C

Alkalinity

Ammonia

Nitrate+N

Total Kje

Total Pho

Soluble R

Silica 

Sulfides 

TDS 

Dissolved
3H 
2H/1H 

18O/16O 
87Sr/86Sr 
13C/12C 

Gross Alp
Key: 
1 = Trace elem

molybdenu

also part o
2 = Cations re

Notes: 

Q ‐ Quarterly

SA ‐ Semiann

 

 

 

key Point Se
s 3 & 4 Upra

2.  Analytes
Analyse

A

Total Recove
Hg, Mn, Mb, 

Barium 1 

Cl -, SO4
2-, F

Ca2+, Na+, M

y 

a + unionize

Nitrite 

eldahl Nitrog

osphorus 

Reactive Pho

d Inorganic C

pha 

ments (arsenic, b

um, nickel, selen

of tracer suite so

eferred to by the

y event. 

nual event. 

emi-Annual M
ate Project - 

s in Ground
es 

Analyte 

erable (Ar, B
Ni, Se, Th, 

-, Br-) 

Mg2+, K+, Sr2

d 

gen  

osphorus 

Carbon 

barium, beryllium

nium, thallium, v

 broken out sep

e lab as “metals”

Monitoring R
 February 2

dwater, Surf

Be, Cd, Cr (V
Vn, Zn) 1 

2+, B+)2 

m, cadmium, he

vanadium, and z

arately. 

” due to analytic

Report 
2011

3-15

face Water a

Mon

(Table

VI), El

Eleme

Nu

Nu

Nu

Nu

Nu

Nu

O

T

T

T

T

T

T

O

exavalent chrom

zinc) are referred

cal method spec

and Cooling

nitoring 
Plan 

e 2-1) Label

lements 

ents/Tracer

Ions 

Ions 

Ions 

utrients 

utrients 

utrients 

utrients 

utrients 

utrients 

Ions 

Other 

Tracer 

Tracer 

Tracer 

Tracer 

Tracer 

Tracer 

Other 

ium, copper, iro

d to by the lab a

ified for cations

g Canal Sys

GW     

SA 

Q / SA  

Q / SA 

Q / SA 

Q / SA 

SA 

SA 

SA 

SA 

SA 

- 

Q / SA 

Q / SA 

Q / SA 

Q / SA 

Q / SA 

Q / SA 

Q / SA 

Q / SA 

- 

on, lead, mercur

as “trace metals”

Sectio

stem for 

SW C

- 

Q / SA Q

Q / SA Q

Q / SA Q

Q / SA Q

SA 

SA 

SA 

SA 

SA 

- 

Q / SA Q

- 

Q / SA Q

Q / SA Q

Q / SA Q

Q / SA Q

Q / SA Q

Q / SA Q

- 

y, manganese, 

”. Barium and Iro

on 3.0 

 

CCS 

- 

Q / SA 

Q / SA 

Q / SA 

Q / SA 

SA 

SA 

SA 

SA 

SA 

SA 

Q / SA 

- 

Q / SA 

Q / SA 

Q / SA 

Q / SA 

Q / SA 

Q / SA 

SA 

on are 



FPL Turk
for Units
 
 

 

 

Table 3-3

 
 

key Point Se
s 3 & 4 Upra

3.  Summar

emi-Annual M
ate Project - 

ry of Groun

 

Monitoring R
 February 2

dwater Ana

Report 
2011 

alytical Resuults from thhe June/Julyy 2010 Sammpling Even

3-

t. 

16

 

Seection 3.0 

 



FPL Turk
for Units
 
 

 

 

Table 3-3

key Point Se
s 3 & 4 Upra

3.  Summar

emi-Annual M
ate Project - 

ry of Groun

Monitoring R
 February 2

dwater Ana

Report 
2011 

alytical Resuults from thhe June/Julyy 2010 Sammpling Even

3-

t. 

17

Seection 3.0 

 



FPL Turk
for Units
 
 

 

 

Table 3-4

key Point Se
s 3 & 4 Upra

4.  Summar

emi-Annual M
ate Project - 

ry of Groun

Monitoring R
 February 2

dwater Ana

Report 
2011 

alytical Resuults from thhe Septembber 2010 Sammpling Eve

3-

nt. 

18

 

Seection 3.0 

 



FPL Turk
for Units
 
 

 

 

Table 3-4

key Point Se
s 3 & 4 Upra

4.  Summar

emi-Annual M
ate Project - 

ry of Groun

Monitoring R
 February 2

dwater Ana

Report 
2011 

alytical Resuults from thhe Septembber 2010 Sammpling Eve

3-

nt. 

19

Seection 3.0 

 

 



FPL Turk
for Units
 
 

 

 

Table 3-5

key Point Se
s 3 & 4 Upra

5.  Summar

emi-Annual M
ate Project - 

ry of Surfac

Monitoring R
 February 2

ce Water An

Report 
2011 

nalytical Ressults from tthe June/Juuly 2010 Sammpling Eve

3-

nt. 

20

Seection 3.0 

 



FPL Turk
for Units
 
 

 

 

Table 3

key Point Se
s 3 & 4 Upra

3-5.  Summ

emi-Annual M
ate Project - 

ary of Surfa

Monitoring R
 February 2

ace Water A

Report 
2011 

Analytical RResults fromm the June/JJuly 2010 SSampling Ev

3-

vent. 

21

Seection 3.0 

 



FPL Turk
for Units
 
 

 

 

 Table 3-

 

key Point Se
s 3 & 4 Upra

-6.  Summa

emi-Annual M
ate Project - 

ry of Surfac

 

Monitoring R
 February 2

ce Water An

Report 
2011 

nalytical Reesults from the Septemmber 2010 SSampling Ev

3-

vent. 

22

Seection 3.0 

 



FPL Turk
for Units
 
 

 

 

 
Table 3-6

key Point Se
s 3 & 4 Upra

6.  Summar

emi-Annual M
ate Project - 

ry of Surfac

Monitoring R
 February 2

ce Water An

Report 
2011 

nalytical Ressults from tthe September 2010 Saampling Eve

3-

ent. 

23

 

Seection 3.0 

 



FPL Turk
for Units
 
 

 

 

key Point Se
s 3 & 4 Upra

emi-Annual M
ate Project - 

Monitoring R
 February 2

FIG

Report 
2011

 

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

GURE
 

ES 

Sectioon 3.0 

 



FPL Turk
for Units
 
 

 

 

 

 

key Point Se
s 3 & 4 Upra

Figure 3

emi-Annual M
ate Project - 

3-1.  Ground
Flow T

Monitoring R
 February 2

dwater Sam
hrough Cel

Report 
2011

3-24

pling Setup
l and Dedic

 
 

p Using Per
cated Well T

ristaltic Pum
Tubing.  

Sectio

 
mp, 

on 3.0  

 



F
f
 
 

 

 

FPL Turk
for Units

Figure 

rkey Poin
ts 3 & 4 

3-2.  Ch

int Semi
Uprate 

hloride 

i-Annual
Project 

Concen

al Monito
t -  Febru

ntration

oring Re
uary 201

 in Grou

eport 
011

undwatter (Jun

3-25

e/July aand Sepptemberr 2010). 
 

SSection n 3.0 

 



F
f
 
 

 

 

FPL Turk
for Units

Figure 

rkey Poin
ts 3 & 4 

3-3.  So

int Semi
Uprate 

odium C

i-Annual
Project 

Concent

al Monito
t -  Febru

tration 

oring Re
uary 201

in Grou

eport 
011

undwateer (June

3-26

e/July a

6

nd Septtember 2010).

SSection n 3.0 

 



F
f
 
 

 

 

F

FPL Turkey Poin
for Units 3 & 4 

Figure 3-4.  Aq

int Semi-Annual
Uprate Project 

quifer Cross Se

al Monitoring Re
t -  February 201

ection Location

eport 
011

ns  for Septemb

3-27

ber 2010 Grounndwater Chloriide Concentrat

S

tions. 

Section 3.0 

 



F
f
 
 

 

 

F

FPL Turkey Poin
for Units 3 & 4 

Figure 3-5.  Cro

int Semi-Annual
Uprate Project 

oss Section A-

al Monitoring Re
t -  February 201

-A Showing Se

eport 
011

ptember 2010 

3-28

Groundwater CChloride Conceentrations. 

SSection 3.0 

 



F
f
 
 

 

 

F

FPL Turkey Poin
for Units 3 & 4 

Figure 3-6.  Cro

int Semi-Annual
Uprate Project 

oss Section B-

al Monitoring Re
t -  February 201

-B Showing Se

eport 
011

ptember 2010 

3-29

Groundwater CChloride Conceentrations. 

SSection 3.0 

 



F
f
 
 

 

 

F

FPL Turkey Poin
for Units 3 & 4 

Figure 3-7.  Cro

int Semi-Annual
Uprate Project 

oss Section C-

al Monitoring Re
t -  February 201

-C Showing Se

eport 
011

ptember 2010 

3-30

Groundwater CChloride Conceentrations. 

SSection 3.0 

 



F
f
 
 

 

 

F

FPL Turkey Poin
for Units 3 & 4 

Figure 3-8.  Aq

int Semi-Annual
Uprate Project 

uifer Cross Se

al Monitoring Re
t -  February 201

ection Location

eport 
011

ns for Early 197

3-31

70s Chloride Concentrations in Groundwate

S

er. 

Section 3.0 

 



F
f
 
 

 

 

F

FPL Turkey Poin
for Units 3 & 4 

Figure 3-9.  Cro

int Semi-Annual
Uprate Project 

oss Section A-

al Monitoring Re
t -  February 201

-A Showing Ea

eport 
011

rly 1970s Chlo

3-32

ride Concentraations in Grounndwater. 

SSection 3.0 

 



F
f
 
 

 

 

F

FPL Turkey Poin
for Units 3 & 4 

Figure 3-10.  C

int Semi-Annual
Uprate Project 

ross Section B

al Monitoring Re
t -  February 201

B-B Showing E

eport 
011

arly 1970s Chl

3-33

oride Concentrations in Grouundwater. 

SSection 3.0 

 



F
f
 
 

 

 

F

FPL Turkey Poin
for Units 3 & 4 

Figure 3-11.  C

int Semi-Annual
Uprate Project 

ross Section C

al Monitoring Re
t -  February 201

C-C Showing E

eport 
011

arly 1970s Chl

3-34

oride Concent
 

rations in Grouundwater.

SSection 3.0 

 



F
f
 
 

 

 

 

FPL Turkey Poin
for Units 3 & 4 

Fig

int Semi-Annual
Uprate Project 

gure 3-12.  Chlo
Aver
Con

11
00
0

28
00
0

28
00
0

0

5000

10000

15000

20000

25000

30000

35000

40000

45000

50000
Ch

lo
rid

e 
(m

g/
L)

al Monitoring Re
t -  February 201

oride Concentr
raged Biscayn
centrations fro

30
00
0

24
00
0

42
0

29
00
0

26
00
0

12
00
0

31
00
0

27
00
0

15
00
0

eport 
011

rations at Each
e Bay Bottom 

om September 

23
0

21
0

35

95
00

71
00

34

15
00
0

11
00
0

75
00

Sa

Chloride 
Se

Shallow

3-35

h Well and How
Concentration
Sampling Eve

33 20

19
00
0

34 34 2641 46 29

ampling Locati

Sampling R
eptember  2010

Intermediate

w Those Conce
s and Average
nt. 

19
00
0 22
00
0

16
00
0

21
00
0

21
00
0

21
00
0

20
00
0

22
00
0 25
00
0

ons

Results

Deep

ntrations Com
e CCS Bottom 

33
00
0

23
00
0

34
66
7

31
00
0

25
00
0

25
00
0

26
00
0 29
00
0

S

 

mpare to 

32
28
6

15
20
0

Section 3.0 

 



F
f
 
 

 

 

 

F

FPL Turk
for Units

Figure 3

rkey Poin
ts 3 & 4 

3-13.  Tr

int Semi
Uprate 

ritium C

i-Annual
Project 

Concent

al Monito
t -  Febru

trations

oring Re
uary 201

s in Gro

eport 
011

oundwatter (Jun

  3-36

ne/July a

6

and Sepptembeer 2010).. 

SSection 33.0 

 



F
f
 
 

 

 

F

 

FPL Turk
for Units

Figure 3

rkey Poin
ts 3 & 4 

3-14.  C

int Semi
Uprate 

hloride 

i-Annual
Project 

Values

al Monito
t -  Febru

s (mg/L)

oring Re
uary 201

) in Surf

eport 
011

face Waater from

  3-37

m June/

7

/July annd September 22010. 

SSection 33.0 

 



F
f
 
 

 

 

F

FPL Turk
for Units

Figure 3

rkey Poin
ts 3 & 4 

3-15.  So

int Semi
Uprate 

odium V

i-Annual
Project 

Values 

al Monito
t -  Febru

(mg/L) 

oring Re
uary 201

in Surfa

eport 
011

ace Watter from

  3-38

m June/J

8

July andd Septeember 22010. 

SSection 33.0 

 



F
f
 
 

 

 

F

 

FPL Turk
for Units

Figure 3

rkey Poin
ts 3 & 4 

3-16.  Tr

int Semi
Uprate 

ritium C

i-Annual
Project 

Concent

al Monito
t -  Febru

trations

oring Re
uary 201

s (piC/L)

eport 
011

) in Surrface Wa

3-39

ater (Ju

9

une/Julyy and Seeptembber 20100). 

SSection 33.0 

 



FPL Turk
for Units
 
 

 

 

4.0 
 
The purp
potential 
the curre
CCS ope
implemen
Biotic co
submerse

 

4.1 M

Per the M
character
Plant (Fig
following
in the ma
transects 
changes w
were incl
locations

4.1.1 M

METHO

Overall S

Along ea
up within
F6), three
In the sho
were set 
per the Q
vehicle), 
transects
exception
location o
Concurre
conducta

key Point Se
s 3 & 4 Upra

EC
pose of the ec

impacts as a
nt, pre-Upra

erations may 
ntation may 

omponents o
ed aquatic ve

MARSH,

Monitoring P
ristics and ch
gure 2-6 in M
g: six marsh 
arsh and 12 p
(four in the 

were propos
luded into th
s can be foun

Methods an

ODS 

Setup and C

ach transect, 
n the marsh h
e plots were 
orter marsh t
up. Plots we

QAPP. In the
or by foot. P
, plots were 
n to this was
of plot F4-3 
ent with the p
ance at 30 an

emi-Annual M
ate Project - 

COLOG
cological mo
a result of th
ate status of e

be impactin
result in fur
f primary int
egetation (SA

 MANGR

Plan, a total o
hanges over 
Monitoring P
and six man

plots in the m
marsh and t

sed and impl
he transect de
nd in Figure 

nd Materia

Challenges  

either two o
habitats. In t
set up in the

transects (F1
ere numbered
e fall of 2010
Plots were se
set up at 50 

s at transect F
was subsequ

plot setup, a
nd 60 cm dep

Monitoring R
 February 2

GICA
onitoring is t
he Uprate. Ec
ecological co

ng conditions
rther impacts
terest are ma
AV), and be

ROVES A

of 12 transec
time across 
Plan). Origin
ngrove trans
mangroves; o
two within th
lemented to t
esign. These
4-1 and tran

als 

or three 20 x
the longer m
e marsh whi
1, F5, and m
d one throug
0, each trans
et up at least
m , 500 m, 
F4 where the
uently move

a survey of su
pth was com

Report 
2011

4-1

AL MO
to identify ex
cological mo
onditions an
s and compo
s and change
arsh vegetati

enthic fauna 

AND TR

cts were desi
the landscap

nally, the des
ects. Twenty
of the 32 plo
he mangrove
the transect 
e changes ha
nsect location

20 m plots (
marsh transec

le the fourth
mangrove tran
gh four, begi
ect was visit
t 50 m from 
1000 m from
e end of the 
ed to 950 m f
urface water

mpleted every

ONITO
xisting base
onitoring is b
nd biotic com
onents, and t
es to these co
ion in adjace
in and adjac

REE ISLA

igned to cap
pe surroundi
sign in the M
y 20 x 20 me
ots, six were
es).  In conju
design in M

ave been refl
ns in Figure 

(depending o
cts (F2, F3, F
h plot was se
nsects M1 to
inning with t
ted by airboa
the end of th

m the end of 
transect was
from the end
r and porewa
y 200 or 500

ORIN
line conditio
being condu

mponents, th
the extent to 
onditions an
ent wetlands
cent to Bisca

ANDS 

ture ecologi
ing the Turk
Monitoring P
eter (m) plot

e proposed fo
unction with

May 2010 whe
lected in the 
4-2. 

on transect l
F4, and refer
et up in nearb
o M6), two 2
the plot clos
at, Argo (off
he transect a

f the L-31E. T
s on DERM 
d of the L-31
ater tempera

0 m along eac

Sectio

NG 
ons and eval
ucted to estab
he extent to w

which Upra
nd componen
s, mangroves
ayne Bay. 

cal 
key Point Pow
Plan included
ts were prop
or the referen
h Agency sta
ere tree islan
QAPP; plot

length) were
rence transec
by tree islan
20 x 20 m pl
sest to the CC
f-road track 
and in the ma
The only 
property; th

1E Canal. 
ature and spe
ch transect. 

on 4.0 

 

uate 
blish 
which 
ate 
nts. 
s, 

wer 
d the 

posed 
nce 

aff, 
nds 
t 

e set 
ct 
ds. 
ots 
CS 

arsh 

he 

ecific 



FPL Turk
for Units
 
 

 

 

Some log
four tree 
plot of F6
large eno
(islands w
and at lea
requirem
enough to
up on on
islands h
are allerg
especially
to many 
evaluated
the prese

All of the
ownershi
locations
M6 plots
Lands wa
sampling

Plot Setu

Each plo
1x1) subp
5 m (here
subplots 
shows th
scientific

The locat
numbers.
to the we
for a 1x1
the quadr
was gene
corner, th
new rand
subplots 

To mark 
the corne
were mar

key Point Se
s 3 & 4 Upra

gistical chall
island plots
6 were all se

ough to fit a 
with high nu
ast 50 m from

ments, so an i
o fit a 20 m 
e tree island
ave widespr

gic. Extra car
y problemat
others growi
d by E & E a
ence of exces

e plots were 
ip issues resu
s were visited
s. A permit re
as approved 

g during Febr

up 

t was divide
plot was esta
eafter referre
were establi
e community

c names of p

tion of each 
. The numbe
est and south
 subplot, the
rant’s northe
erated, where
hree in the so
dom number
were shifted

the corners 
ers of each p
rked by tying

emi-Annual M
ate Project - 

lenges and a 
. The wester
et up on tree 
20 m x 20 m

umbers of no
m man-made
island closer
x20 m plot, 

d, and the we
read Toxicod
re and time h
ic to identify
ing on the is
and Agency 
ssive poison 

completely 
ulted in havi
d with DERM
equest to DE
mid-January
ruary 2011. 

ed into quadr
ablished in e
ed to as 5x5)
ished in quad
y type of eac
lant species 

subplot with
ers (generate
h of the quad
e northeast c
east corner (F
e one design
outhwest, an
s were gener

d on-site to a

of plots and 
lot marked w
g string arou

Monitoring R
 February 2

significant h
rnmost plots 
islands. Tre

m [20x20] plo
on-native pla
e disturbanc
r to F3 was s
so the easter

estern half w
dendron radi
had to be sp
y and avoid 
slands. Conti
staff in May
ivy. 

set up with t
ing to reeval
M staff in la
ERM for acc
y 2010 and p
 

rants (NE, SE
each quadran
) subplot wa
drants contai
ch plot and w
found durin

hin the quad
ed in Microso
drant’s north
corner of the 
Figure 4-3). 

nated placem
nd four in the
rated until a 
avoid disturb

subplots, 1/
with fluoresc
und the corne

Report 
2011

4-2

health issue 
of transects

ee island sele
ot), biodiver

ants were avo
es). No tree 
elected. No 
rn half of F4

was set up on 
icans (poison
ent avoiding
once the lea
inued sampli
y 2011 to det

the exceptio
luate the loca
ate Novembe
cess and mon
plot setup of

E, SW, NW)
nt containing
as placed in q
ining woody
which subplo

ng the monito

drant was det
oft [MS] Ex
east corner. 
subplot wou
For a 5x5 su

ment in the no
e northwest. 
non-overlap

bances such a

/2” galvanize
cent paint an
er poles of e

were encoun
s F2, F3, and
ection was b
rsity and hig
oided), and l
islands near
suitable tree

4-4 (subplots
 a nearby isl
n ivy), to wh
g contact wit
aves abscised
ing on the tr
termine the f

on of M6 wh
ation of thes
er 2010 and n
nitoring on E
f M6 will occ

).  A 1 x 1 m
g emergent h
quadrants co
y and herbac
ots were esta
oring effort a

termined by 
xcel), represe

For example
uld be placed
ubplot, a num
ortheast corn
 If 1x1 and 5
pping design
as vehicle tr

ed pipes wer
nd/or flaggin
each subplot 

ntered while
d F4, and the
ased on size

gh native plan
location (nea
r transect F2
e islands nea
s F4-4.1 and
land. Many o
hich several 
th this plant,
d and the vin
ree islands w
feasibility of

here access an
se plots. Pote
new location
Environment
cur during th

m (hereafter r
herbaceous p
ontaining wo
ceous plants.
ablished. Co
are included

two random
ented the dis
e, given the 
d 7 m west a
mber betwee
ner, two in th
5x5 subplots
n was produc
racks. 

re inserted in
ng (Figure 4-

to prevent p

Sectio

e setting up t
e northernmo
e (it had to be
nt populatio
ar the transe

2 met these 
ar F4 were la
d F4-4.4) was
of the tree 
of the biolog

, which was 
ne looked sim
will be re-
f monitoring

nd land 
ential plot 
ns identified
tally Endang
he next quar

referred to a
plants, and a
oody plants. 
. Table 4-1 
ommon and 
d in Appendi

mly generated
tance in met
numbers 7 a

and 3 m sout
en one and f
he southeast
s overlapped
ced. Some 

nto the soil a
-4). Subplots
people from 

on 4.0 

 

the 
ost 
e 
ns 

ect 

arge 
s set 

gists 

milar 

g in 

d for 
gered 
rterly 

as 
a 5 x 
Both 

ix K. 

d 
ters 
and 3 
th of 
four 
t 
d, 

and 
s 



FPL Turk
for Units
 
 

 

 

walking a
digital ca

An overa
individua
plants we
greater) w
estimates
required 
included 

Measurem
to measu
Cassytha
jamaicen

For wood
on the do
general tr
60% of th
was large

In woody
and numb
count we
paramete
diameter 

SAMPLE

Two soil
1x1 and 5
30 centim
10% com
made by 

Leaves w
nutrient d
each subp
respectiv
leaf was 
processin
analysis i
that calcu
margin o

key Point Se
s 3 & 4 Upra

across and d
amera. Pictur

all coverage 
al subplot. F
ere counted, 
were tagged.
s based on re
for the biom
length, widt

ments were r
urements, not
a filiformis, a
nse leaves. It

dy species, th
ominance of 
ree sizes rep
he coverage 
e trees, 2 sm

y subplots no
ber of branc

ere recorded 
ers observed 

(diameter at

E COLLEC

 samples we
5x5 subplots
meters long, 
mpression. N

combining t

were collecte
data. Three l
plot.  Plant s

ve subplot. F
pulled from 

ng. Individua
in ImageJ (v
ulates an are

of a leaf; Figu

emi-Annual M
ate Project - 

disturbing the
res were tak

and average
or herbaceou
and either 3

. Tagged pla
egression equ

mass equation
th, diameter 

recorded on 
tes were take
a parasitic pl
ts presence w

hree trees in
each specie

presented the
of Rhizopho

mall trees and

ot located on
hes were rec
for up to six
for tagged t
t breast heig

CTION 

ere obtained 
s) using 3-in
and by comp

Notes were ta
two cores fro

ed outside of
leaves, stems
samples wer
or broadleaf
a stem. Lea

al leaves wer
v. 1.44u, Nat
ea when a us
ure 4-6). Pet

Monitoring R
 February 2

e areas. Onc
ken from the 

e height was 
us subplots, 

30% of the p
ants were me
uations crea
ns varied wit
at base, diam

field sheets 
en to docum
lant, was per
was noted wh

n each 5x5 su
s, and indivi

e highest per
ora mangle i
d 1 large tree

n tree islands
corded for ea
x individuall
trees were he
ght [DBH]).

from outside
nch diameter
paring the d

aken on each
om each plo

f all plots and
s, or culms o
e collected f
f plants (e.g.
ves were kep
re measured
tional Institu
er defines a 
tioles were n

Report 
2011

4-3

ce established
northeast co

estimated fo
all individua
lants or 15 i

easured for th
ated by Daou
th species (T
meter at tip, 

and entered
ment significa
riodically fou
hen growing

ubplot were 
iduals of a sp
rcentages of 
in a subplot 
e were tagged

s, height, can
ach tagged tr
y tagged bra
eight, canopy

e of each plo
, clear, acryl
epth of the h

h of the samp
t and sent to

d analyzed f
of each domi
from no mor
, R. mangle,
pt moist, coo

d for wet mas
utes of Health
pixel-based 

not included 

d, plots were
orner facing 

or the plot as
als of the do
individuals (
he paramete

ust and Child
Table 4-2), b
and number

d into a MS A
ant observati
und growing

g on tagged p

tagged. Tree
pecies were 
biomass in t
was made up
d.  

nopy width a
ree (Table 4
anches of a t
y width and 

ot (one each 
lic tubes. Ea
hole made, w
ples, after wh
o a lab for an

for wet mass
inant specie
re than 5 m o
, Myrica ceri
ol, and away
ss and were 
h). ImageJ i
scale and se
in leaf surfa

e photograph
southwest (e

s a whole, an
ominant herb
(whichever v
ers needed to
ders (1998). 
but possible m
r of live leav

Access datab
ions. For exa
g on live Cla
plants. 

e selection w
chosen base
the subplot. 

up of small tr

and length, s
-3). Leaf, flo

tagged tree. O
length, and 

from outsid
ach sample w
was found to
hich a comp
nalysis. 

s, dry mass, s
s were colle
outside of th
ifera), the se
y from light 
scanned alo
s an open-so
elects an area
ace area mea

Sectio

hed using a 
e.g., Figure 4

nd for each 
baceous eme
value was 
o obtain biom
Parameters 
measuremen

ves. 

base. In addi
ample, live 
adium 

was made ba
ed on which 
For example

rees and 40%

stem diamete
ower, and fru
On tree islan
main stem 

de the northe
was at least 
o have less th
osite sample

surface area,
cted to repre

he plot, near t
econd matur
before 
ngside a rule

ource progra
a (e.g., the 

asurements. 

on 4.0 

 

4-5). 

ergent 

mass 

nts 

ition 

sed 

e, if 
% 

er, 
uit 
nds, 

east 

han 
e was 

, and 
esent 
the 

re 

er for 
am 



FPL Turk
for Units
 
 

 

 

For non-b
diameter
above so
the plot n
≤ 65° C f
for nutrie

 
4.1.2 R

Results p
level fiel
while E. 
most freq
plots, Ble
woody pl

Leaf, soi
Report w

Marsh 

Dominan
E. cellulo
among su
closer to 
Similarly
there was
plants. C
a compar
cover bas
plots hav
height, th
C. jamaic

Mangrov

In scrub m
Other wo
species w
measurem
differenc
transects 
in height
 

key Point Se
s 3 & 4 Upra

broadleaf pl
s (C. jamaic
il level for c

near each sub
for at least a 
ent analysis. 

Results 

presented in 
d data collec
cellulosa wa

quently occu
echnum serr
lants, respec

l, and porew
when all the l

nt herbaceou
osa. When c
ubplots (Tab
the CCS hav

y, when com
s a differenc

C. jamaicense
rison of C. ja
sed on proxi

ving taller C.
here was no 
cense (Table

ves 

mangrove su
oody species
were taken in
ments of tag
ces were foun

(Table 4-9 a
 with greater

emi-Annual M
ate Project - 

ants, stems o
cense and Ele
collection. A
bplot and we
week before

this Semi-A
cted during p
as found in n
urring woody
rulatum and M
ctively. 

water data fro
laboratory an

us species in 
omparing pr

ble 4-5). How
ving the grea

mparing trans
ce in height (
e was the mo
amaicense p
imity to the C
 jamaicense
significant d
e 4-8).  Tran

ubplots, the 
s did appear 
nto account f
ged individu
nd in percen
and Table 4-
r heights fur

Monitoring R
 February 2

or culms wer
eocharis cel

As with broad
et mass was 
e measuring

Annual Monit
plot setup. C
nearly half o
y plant in bo
M. cerifera w

om this first 
nalyses have

F2, F3, and 
roximity to t
wever, there 
atest height 

sects, no sign
(Table 4-6); 
ost frequent 
percent cover
CCS, but the

e (Table 4-7)
difference in
sect F4 had 

dominant wo
in these plot
for percent c
uals of domin
nt cover when
-10). Both co
rther from th

Report 
2011

4-4

re first meas
llulosa) using
dleaf plants, 
obtained. A

g dry mass. D

toring Repor
Cladium jama
of marsh subp
oth marsh and
were the mo

sampling ef
e been comp

F4 marsh su
the CCS, the
were signifi
and the furth
nificant diffe
Transect F4
dominant he
r and height,
ere was a sig
). Again, wh
n cover, but t

the greatest 

oody species
ts, such as L
cover, althou
nant species
n comparing
omparisons, 

he CCS and i

sured for len
g plastic cali
samples wer

All plant mate
Dry plant ma

rt encompas
aicense occu
plots (Table
d mangrove 

ost frequently

ffort will be d
leted.  

ubplots were
ere was no si
icant differen
her plots hav
erence was f
4 had the tall
erbaceous pl
, there was n
gnificant diff
en comparin
there was a d
average heig

s were R. ma
. racemosa a

ugh height is
s. Like with t
g proximities
however, yi

in F1, M3, M

ngth (all spec
ipers, then s
re collected 
erial was dri
aterial was re

s community
urs in all ma
e 4-4). R. ma

communitie
y occurring h

discussed in

e C. jamaice
ignificant dif
nces in heig
ving the shor
found in perc
est dominan
lant in the m
no significan
ference in he
ng transect p
difference in
ght. 

angle and A.
and C. erect
s based only 
the herbaceo
s to the CCS
ielded signif

M4, and M5.

Sectio

cies) and 
evered just 
from outsid

ied in an ove
etained to be

y and specie
arsh subplots
angle was the
es. In tree isl
herbaceous 

n the first An

nse and 
fference in c

ght, with the 
rtest height. 
cent cover, b
nt herbaceou

marsh subplot
nt difference 
eight, with c
percent cover
n height for 

. germinans.
tus. All wood
on 

ous subplots
S or among 
ficant differe
 

on 4.0 

 

de of 
en at 
e sent 

es-
s 
e 
land 
and 

nnual 

cover 
plots 

but 
s 
ts.  In 
in 

closer 
r and 

. 
dy 

, no 

ences 



FPL Turk
for Units
 
 

 

 

 R. mang
comparin
percent c
percent c
was signi
M5 trans

Tree Isla

The most
R. mangl
species c
R. mangl
the past c
establish
the refere
differenc

 

4.2 B
 
4.2.1 T

METHO

Site Loca

The FPL
Bay, Car
area, des
and BB3
respectiv
Sound no

Within ea
transect w
3000 m f
shore. Ea
was then
point for 
transect. 

key Point Se
s 3 & 4 Upra

gle was most
ng percent co
cover based o
cover than F
ificant in bo

sects. 

ands 

t common sp
le and M. vir
common to tr
le (~4 m tall)
century that 
ed on these i
ence transect
ces in percen

BISCAYN

Transect/P

ODS 

ation 

QAPP for th
rd Sound, an
ignated BB1
are located 

vely. Area BB
orth of Midd

ach area, fiv
was located 
from shore. T
ach transect w
 used to cho
future samp
 

emi-Annual M
ate Project - 

 frequently t
over and hei
on proximity
1, which had
th compariso

pecies on the
rginica. All t
ree islands in
) is indicativ
resulted in R
islands. Des
t over 5 km 

nt cover or he

NE BAY 

Plot Setup

he Turkey P
d Barnes So

1, is located 
in Card Sou
B4 is the con

dle Key.  

ve 2-kilomete
 250 m from
These transe
was divided
ose a 1 m2 p

pling events 

Monitoring R
 February 2

the dominan
ight of only t
y to the CCS
d the lowest 
ons, with gre

e tree island 
these freshw
n the freshw
ve of the pres
R. mangle pr
pite a compa
away from t
eight were fo

Y

p, Sampling

Point Monito
ound for ecol
in Biscayne 

und near the 
ntrol site and

er-long, shor
m shore follow
ects were des
d into eight 2
point along e
(Table 4-14)

Report 
2011

4-5

nt woody spe
this species, 

S, but based 
percent cove
eatest height

was M. cerif
water species
water Evergla

sence of mar
ropagules be
arison of tre
the nearest M
ound among

g Methods

oring Project
logical samp
Bay near th
central and s
d is located o

re parallel tr
wed by trans
signated “a”

250 m long s
each of these
). The points

ecies in mang
 there was n
on transect, 
er (Table 4-
t closer to th

ifera followe
s with the ex
ades. The pre
rine influenc

eing transpor
e islands acr

Model Lands
g transect cov

s and Mat

t established 
pling (Figure
he northern e
southern por
on the weste

ransects were
sects 500 m,

” through “e”
egments. A 

e segments a
s were numb

grove subplo
no significant

M1 had sign
11 and Table

he CCS and i

ed by I. cass
ception of R
esence of so
ce (probably
rted to, and b
ross the land
s plot, no sig
ver or heigh

terials 

four areas w
e 4-2).  The n
end of the CC
rtions of the 
ern side of no

e established
, 1000 m, 20
”, with a bein
random num

as the perman
bered 1-8 alo

Sectio

ots. When 
t difference 
nificantly gr
e 4-12). Hei
in F1, M3, a

sine, C. icaco
R. mangle are
ome canopy 
y from storm
becoming 
dscape and w
gnificant 
ht (Table 4-1

within Biscay
northern-mo
CS.  Areas B
CCS, 

orthern Barn

d. The first 
000 m, and 
ng closest to

mber generat
nent samplin
ong each 

on 4.0 

 

in 
reat 
ght 

and 

o, 
e 

ms) in 

with 

3). 

yne 
ost 
BB2 

nes 

o 
tor 
ng 



FPL Turk
for Units
 
 

 

 

General 

All field 
for docum
personne
for each t
team lead

Water qu
continuin
recorded 

A 25-ft P
finder, an
sampling

A Trimbl
location. 
precisely
boat near
sometime

SAMPLI

Environm

Environm
flood tide
Technolo
speed wa
were note
(50-75% 
precipitat

Water Qu

Water qu
site. Dail
described
(mS/cm)
turbidity 
reduction
approxim
was allow

key Point Se
s 3 & 4 Upra

Methodolog

sampling ac
menting sam
el, and weath
type of samp
der prior to l

uality meters
ng calibratio
in the appro

Parker boat w
nd a davit fo
g areas.  

le ®GeoXT™
When the v

y mark the sa
r the marker
es deployed 

ING AND S

mental Data

mental data w
e) was recor
ogy (NIST) c
as estimated,
ed as Clear (
cloud cover

tion during s

uality Samp

uality was do
ly calibration
d above. A H
, temperatur
(nephelome

n potential (O
mately 30 cm
wed to stabil

emi-Annual M
ate Project - 

gy 

ctivities and 
mpling activit
her condition
pling activity
leaving each

s were calibr
n verificatio

opriate calibr

was used for 
or retrieving 

™ GPS, pre-
vessel was on
ampling poin
. Depending
to help main

SURVEYS 

a  

were collecte
rded based on
certified ther
, and wind d
(0-25% clou
r) or Overcas
sampling.  

pling 

ocumented a
n and contin
Hach Quanta
re (°C), salin
etric turbidity
ORP; millivo

m below the s
lize before re

Monitoring R
 February 2

record keepi
ties, includin
ns. Customiz
y. The data s

h sampling po

rated prior to
ons were perf
ration log. 

sampling ac
the faunal th

-loaded with 
n station, a w
nt. The boat 
g on wind an
ntain positio

ed at each sa
n published 
rmometer w

direction was
ud cover), Pa
st (more than

at each porew
nuing calibrat
a water quali
nity (as a fun
y units [NTU
olts [mV]).  
surface and 3
eadings were

Report 
2011

4-6

ing followed
ng station lo
zed field data
sheets were r
oint.  

o the start of 
formed throu

ctivities. The
hrow trap.  It

all sampling
weight with a
was then an
d current co

on at the sam

ample point.
tide tables. A
as used to de
s determined
artly Cloudy 
n 75% cloud

water conduc
tion checks 
ity meter wa
nction of con
U]), dissolve
At each sam
30 cm above
e taken.  

d the QAPP.
ocation, time
a sheets wer
reviewed for

f daily sampl
ughout the d

e boat was e
ts shallow dr

g points, wa
an attached f

nchored in a m
nditions, a s

mpling point. 

  The tidal c
A National I
etermine am

d by use of a 
(25-50% clo

d cover). No

ctivity and S
were conduc

as used to me
nductivity; pr
ed oxygen (m
mpling point,
e the bottom

 A field note
s of samplin

re utilized fo
r completen

ling activitie
day. Calibrat

quipped wit
raft allowed

as used to nav
float was dep
manner that 

second ancho
  

cycle (high, l
Institute of S

mbient air tem
compass. Sk

oud cover), M
tes were ma

SAV samplin
cted and rec
easure specif
ractical salin

mg/L), and o
, measureme

m.  At both de

Sectio

ebook was u
ng, sampling
or recording 
ess by the fi

es, and 
tions were 

th a GPS, dep
d access to 

vigate to eac
ployed to 
positioned t

or was 

low, ebb, or 
Standards an
mperature. W
ky condition
Mostly Clou

ade of 

ng monitorin
orded as 
fic conductiv
nity units; PS
oxidation 
ents were tak
epths, the me

on 4.0 

 

used 
g 
data 
ield 

pth 

ch 

the 

nd 
Wind 
ns 
udy 

ng 

vity 
SU), 

ken 
eter 



FPL Turk
for Units
 
 

 

 

Porewate

Porewate
SAV, por
ThermoW
using a H

Upon arr
area imm
sediment
30 cm at 
probed u
temperatu
noted. Th
was elect
temperatu
station. 

The pore
sipper to 
removed 
discard a
sipper an
from the 
measured

Submerg

SAV surv
quarter-m
the sites u
meters of
examined
the SFW
(Table 4-
based on

0 

0

0

1 

2 

3 

4 

5 

key Point Se
s 3 & 4 Upra

er Temperat

er temperatu
rewater nutr

Works TCTe
Hach Quanta

rival at the sa
mediately aro
t to permit in
the samplin
ntil the targe
ure probe an
he temperatu
tronically re
ure near the 

ewater sampl
extract the p
and a flexib

a minimum o
nd attached tu

appropriate 
d for conduc

ged Aquatic 

veys were co
meter quadra
used to colle
f the porewa
d and record
MD were ea
-15). The Br
 its contribu

 =  bare

.1 = <5%

.5 = <5%

= <5%

= ≥5%

= >25

= >50

= >75

emi-Annual M
ate Project - 

ture and Spe

re and speci
rient, and tra
emp1000 the
a water quali

ampling loca
ound the sam
nsertion of a 
ng point, the 
et depth coul
nd the porew
ure probe rem
corded every
end of the s

ler consisted
porewater.  A
ble tube attac
of 120 cc of w
ubing and as
depth. An a

ctivity, which

Vegetation S

onducted at 
ats were drop
ect porewate
ater sampling
ded on under
ach scored u
raun-Blanque
tion to botto

e 

% cover with

% cover with

% cover with

% cover and ≤

% cover and

% cover and

% cover 

Monitoring R
 February 2

ecific Condu

fic conductiv
acer suite sam
ermocouple d
ty meter (Fig

ation a diver
mple point to 

30-cm pore
bottom with
ld be reache

water sampler
mained in pl
y 15 seconds
ampling per

d of a stiffeni
After the sam
ched to the s
water. That v
ssures that th

additional 90
h was record

Surveys 

each of the e
pped from ne
er (Figure 4-
g apparatus. 
rwater datash
sing the Bra
et method as

om coverage

h a solitary in

h few individ

h numerous i

≤25% cover

d ≤50% cove

d ≤75% cove

Report 
2011

4-7

uctivity Mea

vity measure
mpling. Tem
datalogger, a
gure 4-7).  

r with a 4-foo
determine i
water sampl

hin a 2-5 met
d. Once a su
r were insert
ace for a min
s. The data w
riod used as 

ing rod to fa
mpler was in
sipper. A 60-
volume is gr
he water use
0-120 cc of p
ded to the ne

eight sampli
ear the surfa
7). The quad
 The SAV w

heets. Twent
aun-Blanquet
ssigns a code
, as follows:

ndividual/sho

duals/shoots

ndividuals/s

r 

er 

er 

asurements

ements were
mperature dat
and specific 

ot long secti
f there was s
ler to depth. 
ter radius of 
uitable locati
ted to a dept
nimum of 10
were later do
the porewate

acilitate inser
nserted to de
-cc syringe w
reater than th

ed for porewa
porewater wa
earest 0.1 mS

ing points on
ace roughly e
drats general
within each o
ty-six pre-es
t Cover Abu
e to each spe
:  

oot 

shoots 

e taken conc
ta were colle
conductance

ion of rebar w
sufficient un
If refusal w

f the samplin
ion was foun
th of 30 cm a
0 minutes an
ownloaded a
er temperatu

rtion into the
pth, the stiff

was used to p
he volume o
ater analysis
as then extra
S/cm.  

n every trans
equidistant a
lly landed w
of the four q
stablished ca
undance Inde
ecies or taxo

Sectio

urrently with
ected using a
e was measu

would probe
nconsolidate

was less than 
ng point was 
nd, the 
and the time
nd temperatu
and the stabil
ure for that 

e sediment a
fening rod w
pull out and 

of the porewa
s is collected
acted and 

sect. Four 
around each 

within one to 
quadrats were
ategories use
ex methodol
onomic group

on 4.0 

 

h 
a 
ured 

e the 
d 

e 
ure 
lized 

and a 
was 

ater 
d 

of 
three 
e 

ed by 
ogy 
p 



FPL Turk
for Units
 
 

 

 

Categorie
gorgonia
station, a
combined

where Ca

for taxon

One set o
quadrats 
surveyor
quadrats 
separatel
the Intera

Faunal T

Faunal T
per transe
on Trans
conductiv
descende
panels at
was parti
net was i
the net w
sweeps o
sweep co

On the bo
preserved
laborator
returned 
into 70%
species le
while po
and portu

Light Att

Light atte
data logg
sensor to
sensor w
unshaded

key Point Se
s 3 & 4 Upra

es on the dat
ans, and spon
an average es
d using the f

a = coverage
n a in quadra

of quadrats a
were left in 
s. If there w
until 100% 

ly from the o
agency Calib

Throw Traps

Throw Trap (
ect).  Sampl
ect a, odd nu
vity and SAV
ed in the wat
tached to op
ially retracte
inserted and 

was closed an
of the FTT w
ontained any

oat, any fish
d in 10% for
ry. Other org
to the labora

% ethanol for 
evel and mea
st-orbital car
unid crabs, r

tenuation 

enuation wa
ger was conn
o measure lig
as mounted 

d area on the

emi-Annual M
ate Project - 

ta sheet not r
nges were no
stimate of pe
formula: 

e of taxon a, 
at b. 

along each tr
place while 
ere differenc
agreement w

original two 
bration Exer

s  

(FTT) survey
ing points al
umbers on T
V sampling,
ter, a diver fo
pposite sides 
ed and a hing
pushed alon

nd transporte
was made at e
y organisms. 

h, penaeid sh
rmalin for la
ganisms were
atory remain
storage, ide

asured.  Both
rapace lengt
espectively. 

s measured a
nected to a L
ght (µmols/m
in a weighte

e boat. In wa

Monitoring R
 February 2

represented 
oted as prese
ercent cover 

Ca

b = quadrat

ransect was s
the indepen

ces between 
was reached.
scorings. Al

rcise hosted b

ys were cond
lternated bet

Transect b an
 a 1 x 1 m F
ollowed and
of the trap. 

ged sweep ne
ng the bottom
ed to the boa
each samplin
  

hrimp, or por
ater species-l
e identified t

ned in forma
entification a
h standard (S

th (CL) and c

at one point 
LI-Cor LI-19
m2/sec) at dep
ed black fram
ater depths le

Report 
2011

4-8

in the quadr
ent or absent

for each spe

a = ∑Sab/4 

t number from

scored by a s
ndent scoring

the scoring,
 The final re
ll SAV surve
by the SFWM

ducted at eve
tween transe
nd so on.  Up
TT was thro

d covered the
Once the tra
et used to co

m from front
at for process
ng point. Ad

rtunid crabs w
level identifi
to Order or F
lin for a min

and archiving
SL) and tota
carapace wid

(Point 4) alo
3 spherical s
pth and at th

me, while the
ess than 1.5 m

rat (bare) we
t but not scor
ecies was ca

m 1 to 4, Sa

second diver
g was compa
, both survey
esult from th
eys were don
MD in Key L

ery other po
ects, with eve
pon complet
own over the
e top of the t
ap had settle
ollect fish an
t to back wit
sing (Figure

dditional swe

were remov
ication and m
Family level
nimum of 5 d
g. Target org
al (TL) lengt
dth (CW) we

ong each tra
sensor and a
he surface sim
e LI-190 sen
m, three mea

ere left blank
red. For each

alculated for 

b = the Brau

r for QA pur
ared between
yors re-evalu
he QA was re
ne by a diver
Largo on M

int along eac
en numbered
tion of porew
e side of the 
trap with one
d, the net pa

nd invertebra
thin the trap.
e 4-8). A min
eeps were m

ed from the 
measuremen
l and counte
days before 
ganisms wer
ths were reco
ere used for 

ansect.  A LI
a LI-Cor LI-1
multaneousl
nsor was plac
asurements w

Sectio

k. Corals, 
h sampling 
the four qua

un-Blanquet 

rposes. The 
n the two 
uated the 
ecorded 
r that attend
ay 18, 2010

ch transect (
d points sam
water 
boat. As the
e of two net 
anel on the to
ates.  The sw
 After each p

nimum of fiv
made if the fif

net and 
nt at the 
d. Samples 
being steppe

re identified 
orded for fis
penaeid shri

-Cor LI-140
190 quantum
ly. The LI-19
ced in an 
were taken: 

on 4.0 

 

adrats 

score 

ed 
.  

(four 
mpled 

e FTT 

op 
weep 

pass, 
ve net 
fth 

ed 
to 
h, 
imps 

00 
m 
93 



FPL Turk
for Units
 
 

 

 

0.3 m bel
1.5 m, fiv
and finish
was lowe
sampling
recorded 

Porewate

After com
reviewed
porewate
inserted t
pump on
before 50
substrate
collection
samples i
of analys
labels we
of the per
unchilled

After sam
station. A
a laborato

Soil Cori

Two site
and 4 on 
and 8 on 
each sam
location t
would no
mallet wa
corer car
surface, a
place as t
the length
caps wer
number (
were also
they were
transect w

key Point Se
s 3 & 4 Upra

low the surfa
ve measurem
hing at 0.3 m
ered to each 
g point. The 

for all depth

er Nutrient S

mpleting sam
d. The point w
er nutrient an
to a depth of
the boat. Su

00-750 ml of
 and reinsert
n, the two po
into pre-labe
sis, some con
ere complete
rsonnel colle

d depending 

mpling at eac
At the end of
ory courier f

ing 

s were selec
Transect a, 
Transect e f

mple location
to allow pen
ot allow a fu
as used to dr

refully extrac
a second cap
the diver too
h of the core

re secured wi
(Figure 4-9).
o recorded o
e sub-divide
were combin

emi-Annual M
ate Project - 

face, mid-dep
ments were ta
m above the 
depth, and a
depth of rea
hs. For this r

Sampling 

mpling for al
with the high
nd tracer suit
f 30 cm and 
ufficient wat
f water were
ted within 0
orewater sam
eled containe
ntainers were
ed with the d
ecting the sa
on the labor

ch point, the
f the day, a c
for transport

ted along ea
2 and 5 on T

for all areas. 
n, a diver wit
netration of t
ll 30-cm cor
rive the core
cted to retain
p was placed
ok the core to
e to verify th
ith electrical
. The date, sa
n the field d

ed into 10-cm
ned into a sin

Monitoring R
 February 2

pth, and 0.3 
aken at equi
bottom. Rec

again as the s
ding, time, a
report, only s

ll stations on
hest conduct
te sampling.
the tubing at

ter was pump
e collected. T
.5 meters of 

mples were c
ers for subse
e spiked wit

date of sampl
amples. The 
ratory protoc

e tubing was 
chain-of-cust
t to the analy

ach transect f
Transect b, 3
 A 70-mm c

th a length o
the core to a 
re to be taken
er to depth of
n the core. A
d on the botto
o the boat. T

he sample ha
l tape and th
ample numb

data sheet. Th
m horizons. T
ngle sample 

Report 
2011

4-9

m above the
distant depth

cords of ligh
sensor was r
and paired su
surface, mid

n a transect, p
tivity readin
 At each of t
ttached to th
ped to clear 
The porewat
f the first poi
combined an
equent labora
th a preserva
ling, time of
sample bottl

col.  

acid washed
tody form w
ytical lab for

for soil corin
3 and 6 on Tr
cylindrical c
f rebar woul
depth of at l
n, so the dee
f refusal. Th

As the bottom
om of the co

The depth of 
ad less than 1
he PVC corer
ber, time of c
he soil cores
The similar h
resulting in 

e bottom. In 
hs starting at

ht measureme
raised for a t
urface and u
d-depth, and 

porewater co
ng was then s
these points

he sipper wa
the volume 
er sampler w
int and the pr
nd homogeni
atory analys

ative while o
f sampling, s
les were then

d with 10% H
was complete
r analysis. 

ng.  Samples
ransect c, 4 

corer was use
ld probe the 
least 30 cm. 
epest possibl
he upper end 
m of the core
orer and both
f the hole wa
10% compre
r labeled wit
collection, an
s were then t
horizons for
a total of thr

water depth
at 0.3 m belo
ents were m
total of 6-10 

underwater re
bottom valu

onductivity d
selected as th
, the porewa
s connected 
of the tube t

was then rem
rocess repea
ized prior to 
ses.  Depend
others were n
sample numb
n either plac

HCL prior to
ed and sampl

s were collec
and 7 on Tra
ed to collect 
bottom for a
In many are

le core was c
d was then ca
er was close 
h top and bot
as measured 
ession. Once
th the date an
nd length of
transported t
r both sample
ree samples 

Sectio

hs greater tha
w the surfac
ade as the se
readings pe

eadings were
ues are prese

data were 
he point for 

ater sampler 
to a peristal

three times 
moved from t
ated. After 

placing sub
ding on the ty
not. All samp
ber, and initi
ced on ice or

o use at the n
les transferre

cted at Point
ansect d, and
the samples

a suitable 
eas, the subs
collected. A 
apped and th
to the substr
ttom held in
and compare

e on board, th
nd sample 

f the soil core
to the lab wh
es on each 
per transect

on 4.0 

 

an 
ce 
ensor 
er 
e 

ented.  

was 
ltic 

the 

b-
ype 
ple 
ials 
r left 

next 
ed to 

ts 1 
d at 5 
s. At 

strate 

he 
rate 

n 
ed to 
he 

e 
here 

t.  A 



FPL Turk
for Units
 
 

 

 

chain-of-
analysis. 

Seagrass

Seagrass 
collecting
testudinu
internal l
and trans
epiphytes
24 hours 
placed in
complete
 
 
4.2.2 R

Water Qu

Mean, m
Tables 4-
Differenc
over the p
and samp

Average 
monitorin
temperatu
areas. 

Mean spe
with the h
(mean = 
27.3 PSU
each tran
or salinit

Mean DO
values w
and 7.0 m
generally

Minimum

key Point Se
s 3 & 4 Upra

-custody form

s Leaf Collec

leaf collecti
g soil cores. 

um) by clippi
label and the
sported to the
s and the sam
and weighe

n a labeled pl
ed and accom

Results 

uality 

minimum, and
-16 through 
ces in time o
period of mo
pling areas.  

water tempe
ng (Table 4-
ures along a

ecific condu
highest over
35.5 mS/cm

U) and lowes
nsect ranged 
y values bet

O values at e
ere obtained

mg/L, respec
y less than 1 

m and maxim

emi-Annual M
ate Project - 

m was comp

ction for Nu

ions were m
 At each po

ing the grass
e sample num
e laboratory 
mple weighe
d.  The dried
lastic bag fo

mpanied the 

d maximum 
4-22.  These

of day at the 
onitoring pre
 

eratures alon
-16).  There w
any transect n

uctivity meas
rall conducti

m; Table 4-17
st in BB1 (m
from 18.5 to
ween surfac

each transect
d at BB4 (me
ctively).  Wit
mg/L lower

mum average

Monitoring R
 February 2

pleted and th

utrient Analy

ade at the sa
int, divers co
s at the subst
mber written

for analysis
ed.  Each sam
d leaves wer
r subsequen
samples dur

values of ea
e data were c
time of colle

eclude mean

ng each trans
was little dif
nor were the

surements fo
ivity found in
7).  Similarly

mean = 22.4 P
o 31.8 PSU. 
e and bottom

t ranged from
ean = 5.5 mg
thin each stu
r than the me

e pH values 

Report 
2011

4-10

he samples tr

ysis 

ame two poin
ollected blad
trate.  Sampl

n on the outsi
s.  Prior to dr
mple was the
re ground to 
nt nutrient an
ring each ste

ach measured
collected bet
ection and c

ningful statis

sect ranged f
fference betw
ere appreciab

or each transe
n BB2 (mea
y, mean salin
PSU; Table 4
 There was 

m waters  

m 4.4 to 16.0
g/L) and high
udy area, the
ean surface v

for transects

ransferred to

nts along eac
des of the do
les were pla
ide of the ba
rying, the bl
en oven drie
a powder an

nalysis.  A ch
ep in the proc

d water qual
tween Octob

changes in pr
stical analysi

from 23.4 to
ween surface
ble differenc

ect varied fr
an = 42.6 mS
nity values w
4-18). Avera
a slight diffe

0 mg/L (Tab
hest values a

e average ove
value. 

s ranged from

o an analytica

ch transect u
ominant seag
aced in plasti
ag. The bags
ades were sc
d at 105ºC f
nd a sufficien
hain-of-custo
cess. 

lity variable 
ber 5 and 22
revailing we
is of data am

o 28.8°C duri
e and bottom

ces among th

rom 28.4 to 4
S/cm) and th
were highest 
age salinity v
erence in eit

ble 4-19).  Lo
at BB1 and B
erall bottom

m 4.9 to 8.2 

Sectio

al lab for 

used for 
grass (Thalas
ic bags with 
s were kept o
crapped of 
for a minimu
nt quantity 
ody form wa

are presente
, 2010.  

eather condit
mong transec

ing the perio
m mean 
he four samp

48.9 (mS/cm
e lowest in B
in BB2 (me

values along
ther conducti

owest averag
BB2 (mean =

m DO was 

(Table 4-20

on 4.0 

 

ssia 
an 

on ice 

um of 

as 

ed in 

tions 
cts 

od of 

pling 

m), 
BB1 
ean = 
g 
ivity 

ge 
= 7.1 

0).  



FPL Turk
for Units
 
 

 

 

Average 
average v
was in BB

Mean tur
sampling
along eac

Porewate

Average 

Average 
in BB1 a
transect r

Submerg

In sampli
(Table 4-
(mean BB
intermed
only betw

Within sa
significan
other tran
coverage
other tran
(mean BB
transects 

Mean sea
= 2.6) tha
although 
average m
= 1.3) an
coverage

Average 
coverage
these cov
within a 
macrophy
4-26).  Sa
significan
for total s

key Point Se
s 3 & 4 Upra

ORP values
value for all 
B3 (mean = 

rbidity value
g areas, with 
ch transect ra

er Temperat

porewater te

specific con
and BB4 (me
ranged from 

ged Aquatic 

ing area BB
-25).  Howev
B = 1.4) than

diate values, 
ween Transe

ampling area
ntly lower m
nsects differ
e was highest
nsect but Tra
B = 0.9).  Th
in BB2. 

agrass cover
an on Transe
it did not di

macrophyte 
nd e (mean B
e between an

total macrop
e from 0.7 to
verages diffe
sampling are
yte coverage
ampling area
ntly differen
seagrass cov

emi-Annual M
ate Project - 

s for each tra
sampling po
65.3 mV).  

es were cons
the lowest v

anged from 

ture and Spe

emperatures 

nductivity of
ean = 43.4 an

35.8 to 55.0

Vegetation 

1, there were
ver, average 
n on Transec
differed sign
cts b (mean 

a BB2, Tran
mean seagras
ed significan
t on Transec
ansect d.  Lo
here was no 

rage in samp
ects b (mean
iffer signific
coverage in 

BB = 3.1).  T
ny of the tran

phyte covera
 1.6, and me

ered significa
ea were com
e (mean BB 
a BB3 had a

nt from any o
verage, with 

Monitoring R
 February 2

ansect ranged
oints combin

iderably hig
value in BB2
0 to 30.6 NT

ecific Condu

at each tran

f porewater w
nd 43.7 mS/c
0 mS/cm. 

e no differen
macroalgae

ct e (mean B
nificantly.  A
BB = 1.1) a

sects a (mea
ss coverage t
ntly from on
ct c (mean B
owest averag
significant d

ling areas B
n BB = 0.7), 
antly from T
BB3 only d

There were no
nsects in BB3

age in sampl
ean macroalg
antly betwee

mpared, BB2 
= 2.6) than e

an intermedia
of the other s
BB2 (mean 

Report 
2011

4-11

d from -50 to
ned was in B

her in BB1 (
2 (mean = 0.
TU.   

uctivity Mea

nsect ranged 

was highest i
cm, respectiv

nces in mean
e coverage w
BB = 0.8).  N
Average mac
and c (mean B

an BB = 1.1)
than Transec
ne another (T
B = 1.9) and

ge macroalga
difference in

B3 was sign
c (mean BB

Transect a (m
iffered signi
o significant
3. 

ling area BB
gae coverage
en any transe
was found t

either BB1 o
ate mean ma
sampling are
BB = 2.0) h

o 302 mV (T
BB1 (mean =

(mean = 3.9 
.2 NTU; Tab

asurements

from 22.7 to

in BB2 (mea
vely; Table 

n seagrass co
was significan
None of the o
crophyte cov
BB = 2.1) in

) and b (mea
ct e (mean B
Table 4-25). 
d was signifi
ae coverage 
n total macro

nificantly hig
B = 1.0), and 
mean BB = 1
ificantly betw
t differences

B4 ranged fro
e from 0.9 to
ects. When d
to have signi
or BB4 (mea
acrophyte co
eas.  This sam
having signif

Table 4-21). 
= 150.2 mV)

NTU) than 
ble 4-22).  A

o 28.7°C (Ta

an = 48.4 mS
4-24).  Mean

overage amo
ntly greater 
other transec
verage differ
n BB1. 

an BB = 1.0)
BB = 3.0), wh

 Average ma
icantly great
occurred on

ophyte cover

gher on Tran
d (mean BB

1.7; Table 4-
ween Transe
s in mean ma

om 1.4 to 2.1
o 1.3 (Table 
data for all s
ificantly gre
an BB = 1.7 
overage of 2.
me relations
ficantly grea

Sectio

 The highes
, and the low

in the other 
Average value

able 4-23).  

S/cm) and lo
n values for 

ong transects
on Transect 

cts, which ha
red significan

 had 
hile none of 
acroalgae 
ter than on a
n Transect e 
rage among a

nsect d (mean
B = 1.2), 
-25).  Howev
ects b (mean
acroalgae 

1, mean seag
4-25).  Non
ampling poi

eater mean to
for both; Ta

.2, which wa
ship was fou
ater mean 

on 4.0 

 

st 
west 

three 
es 

owest 
each 

s 
d 

ad 
ntly 

the 

any 

any 

n BB 

ver, 
n BB 

grass 
ne of 
ints 
otal 
able 
as not 
nd 



FPL Turk
for Units
 
 

 

 

seagrass 
BB = 1.4
differed s

The distr
degree af
at each S
shell hash
quickly w
slowly, it
classified
sediment
these com

One hund
A total o
occurren
Fourteen
"control"
higher pe

Faunal T

Eighty po
16 taxa c
species o
Table 4-2
Paraclin
combined
Table 4-2

Four taxa
(31 point
(Table 4-
traps (14

Portunid 
this samp
were the 

When co
most area
Table 4-2
highest to
 

key Point Se
s 3 & 4 Upra

coverage tha
4) did not dif
significantly

ribution of m
ffected by se

SAV samplin
h, and rubbl
with little dri
t was classif
d as shell has
t were classi
mponents.  

dred sixteen 
f 40 samplin
ces (65%) w

n (14) points 
" area for thi
ercentage of 

Throw Traps

oints were sa
captured (Tab
of fish were c
28) and in th
us marmora
d. Minimum
28. 

a of shrimp w
ts, Table 4-2
-27). The pen
 points) with

crabs were r
pling period.
fourth-most

omparing num
as, BB1 and 
27). Both Ca
otal of all ar

emi-Annual M
ate Project - 

an either BB
ffer significa
y in mean ma

macrophytes,
ediment.  Co
ng point.  Fo
e. If a quant
ift, it was cla
fied as silty. 
sh, while roc
fied as rubbl

(116) of the
ng points had
while BB1, B

included rub
s study, BB4

f stations with

s  

ampled with
ble 4-27). N
collected wit
he highest nu
atus, and Syn
m and maxim

were collecte
28) and accou
naeid shrimp
h a total of 1

rarely captur
. Epialtid cra
t numerous t

mbers of org
BB4, had th

ard Sound sa
eas (139).  

Monitoring R
 February 2

B1 (mean BB
antly from an
acroalgae co

 particularly
onsequently, 
ur categorie
ity of substr
assified as sa
Pockets of s
cks or hardb
le. Each sam

e 160 sampli
d a silty com

BB2, and BB
bble in the d
4, was some
h both silty 

h faunal throw
No organisms

th Gobiosom
umbers (49 t
nganthus lou

mum lengths 

ed. Caridean
unted for 43
p, Farfantep
6 collected. 

red in the thr
abs were col
taxa caught (

ganisms caug
he fewest nu
ampling area

Report 
2011

4-12

B = 1.3) or B
ny other tran
overage. 

y seagrasses,
a qualitative
s were used 
ate was pick
andy. If a plu
shell fragmen
ottom either

mpling point 

ing points w
mponent. Are
B3 had only 1
description, 1
what differe
and rubble c

w traps with
s were captur
ma robustum
otal,).  Three
isianae) wer
(SL, CL, CW

n shrimp wer
% of the tot
enaeus duor
 

row traps (2
lected in 12%
(17 specimen

ght by total a
umber of org
as had higher

BB4 (mean B
nsect.   None

, within the s
e assessment
to character

ked up, relea
ume was evi
nts mixed in
r exposed or 
could have a

ere classifie
ea BB4 acco
14 total poin
13 of which 
ent from the 
conditions.  

h a total of 32
red in 31% o

m collected m
e fish specie
re collected 
W) for measu

re present in
tal number o
rarum, occur

2 points, Tab
% of the thro
ns; Table 4-2

area, the nor
ganisms (31 a
r total catche

BB = 0.9), w
e of the samp

study area is
t of the subs
rize sedimen
ased and sett
ident and it s

n with the san
just beneath

any or a com

d as sandy, s
unted for 26

nts combined
were in area
other areas i

26 organism
of the traps (

most frequent
es (Lagodon 
only once fr
ured organis

n 39% of the
f organisms 

rred in 17% o

ble 4-28) with
ow traps (10
27). 

rthern-most a
and 52, resp
es with BB2

Sectio

while BB3 (m
pling areas 

s to a large 
strate was ma
nts: sandy, si
led relatively
settled more
nd were 
h a veneer of
mbination of

shell hash (7
6 of all silty 
d that were s
a BB4.  Thus
in that it had

ms representin
(25 points). N
tly (25 point
rhomboides

rom all traps
sms are show

 throw traps
collected 

of the throw

h only 3 tota
0 points) and

and southern
ectively; 

2 having the 

on 4.0 

 

mean 

ade 
ilty, 
y 

e 

f 
f 

73%). 

silty. 
s, the 
d a 

ng 
Nine 
ts, 
s, 
s 
wn in 

 

w 

al for 
d 

n-



FPL Turk
for Units
 
 

 

 

When co
1000 m f
had the h

Light Att

Photosyn
photons o
meter in 
per secon
another s
within de

Above-w
from 108
sampling
BB1 (me
some neg

 

key Point Se
s 3 & 4 Upra

omparing dis
from shore, h
highest captu

tenuation 

nthetic Photo
of solar ener
units called 
nd.  Differen
sensor suspen
epth. 

water measur
8 to 1849µm
g areas BB3 
ean = 287 µm
gative attenu

emi-Annual M
ate Project - 

tance from s
had the fewe
ure rates (Tab

on Flux (PPF
rgy related sp
micro-mole

nces in the am
nded within 

rements take
mols m-2 sec-1

(mean = 585
mols m-2 sec-

uation values

Monitoring R
 February 2

shore for all 
est organism
ble 4-29).  

F) is a unit o
pecifically to
s.  Micro-mo
mounts of ra
the water co

n at each tra
 (Table 4-30

5 µmols m-2

-1) and BB2 
s requires fur

Report 
2011

4-13

sampling ar
ms captured (

f measure us
o photosynth
oles reflect t
adiation strik
olumn allow

ansect ranged
0).  Average 
sec-1) and B
(mean = 250
rther review

reas combine
17), while T

sed to expre
hesis and is m
the number o
king a meter 

ws determinat

d from 127 t
of attenuati

BB4 (mean =
0 µmols m-2

w and refinem

ed, Transect 
Transects d (

ess the light q
measured w
of photons p
sensor on th
tion of light 

to 2279 and 
on values w

= 512 µmols 
 sec-1).  The 

ment of samp

Sectio

 c, located 
101) and e (

quantum in 
with a quantu
per meter squ
he boat and 
attenuation 

bottom valu
were greater i

m-2 sec-1) th
occurrence 

pling techniq

on 4.0 

 

113) 

um 
uared 

ues 
in 
han in 
of 

ques. 



FPL Turk
for Units
 
 

 

 

 

 

key Point Se
s 3 & 4 Upra

emi-Annual M
ate Project - 

Monitoring R
 February 2

TA

Report 
2011

 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 
 

ABLES 

Sectioon 4.0 

 



F
f
 
 

 

 

FPL Turkey Poin
for Units 3 & 4 

Table 4-1.
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F1 
F1 
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F3 
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F4 
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F4 
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F6 
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Uprate Project 

  Plot Location
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5.43503 -80.3
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5.43310 -80.3
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5.43328 -80.3

5.41342 -80.3

5.40840 -80.3
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5.40583 -80.3

5.38657 -80.3
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5.35469 -80.4
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34692 Mars
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35403 Fresh
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37723 H

36692 Scru

35600 Scru

43848 Fresh
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4-19

for Dominant H
omparison amo

< 0.05, letters r
eans denoted by
). 

ng-transect 
mparisons 

± 
ANOVA

a 

p=0.7 
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p<0.01 
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p<0.01 
df = 2, 397 
f=97.1 

80

S

arsh. Comparis
ed for the F2, F
means as deter
y different [e.g., 

cm) 

Among-transe
comparison

Mean ± 
SE 

AN

1.6±1.4 b 

p<0.0
df = 3
f=15.

5.7±3.4 b 

6.3±1.9 a 

0.7±1.5 b 
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20.0
23.8

emi-Annual M
ate Project - 

of Percent 
OVA P values
ned by a Bon
statistically d

%

etween Plot 
Comparison 

n±SE ANOV

±9.0 
a 
2.8 b 

p=0.03
df =1, 
f=7.8 
 

±3.5 
±6.9 

p=0.05
df =1, 
f=5.9 

±2.2 
±3.8 

p=0.06
df =1, 
f=5.6 

2.7 b 
±2.9 
a 

p<0.01
df =1, 
f=89.3

±4.3 
a 
±2.7 
b 

p=0.00
df =1, 
f=26.9

±3.2 
±4.1 

p=0.7 
df =1, 
f=0.2 

±2.0 
±3.8 

p=0.4 
df =1, 
f=0.8 
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Cover and 
s < 0.05, lett
nferroni pairw
different [e.g

% Cover 

Among

VA Mean±SE

3 
7 20.6±6.6

b 

5 
7 

29.4±5.0
ab 

6 
7  

43.6±2.8
a 

1 
7 

3 

26.3±7.3
ab 

02 
7 

9 

31.4±5.5
ab 

7 
28.8±2.5

ab 

7  
21.9±2.1

ab 
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Height for R
ters represe
wise compa
., a is differe

g Transect  

E ANOVA 

6 

p=0.04 
df =6, 55 

f=2.4 
 

0 

8 

 

5 

5 

 

 

R. mangle in
ent statistical
rison (i.e., m

ent than b, b

Between
Compar

Mean±SE 

112.9±7.2 
a 

90.0±3.35 
b 

83.2±21.4 
59.3±6.6 

71.7±2.3 b 
84.6±3.6 a 

88.8±5.0 a 
69.8±2.4 b 

84.8±4.9 
97.1±7.4 

82.1±7.3 
83.7±5.8 

64.0±5.6 b 
111.5±5.6 

a  

 

n 5x5 Mang
lly different m

means denot
ut not differe

Height (c

n Plot 
rison  

A

ANOVA M

p=0.01 
df =1, 
20  
f=7.8 

10

p=0.2 
df =1, 
16  
f=2.0 

6

p<0.01 
df =1, 
23  
f=9.0 

7

p<0.01 
df =1, 
22  
f=10.9 

7

p=0.2 
df =1, 
23  
f=1.9 

9

p=0.9 
df =1, 
22  
f=0.03 

8

p<0.01 
df =1, 
22  
f=35.4 

8

Sectio

grove Subpl
means as 
ted by like le
ent than a or

cm) 

Among Tran
Compariso

ean±SE ANO

02.0±4.7 
a 

p<0
df =
f=4
 

6.3±7.9 
c 

8.1±2.5 
bc 

9.7±3.5 
bc 

1.0±4.5 
ab 

2.9±4.5 
bc 

8.8±6.4 
ab 

on 4.0 
 

 

lots. 

etters 
r ab]). 

nsect 
on 

OVA 

0.01 
=6, 154 
4.8 
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Table

Tra

F

F

F

F

emi-Annual M
ate Project - 

e 4-13. ANOV
Dom

nsect 
M

F2-4 2

F3-4 2

F4-4 1

F6-4 2
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VA of Perce
minant Wood

% Cov

Mean±SE 

21.7±4.4 

28.0±8.5 

19.4±3.4 

26.6±5.9 
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ent Cover a
dy Plants in

ver 

ANOVA 

p=0.7 
df =3, 57 
f=0.5 

 

and Height (
n Tree Islan

Heigh

Mean±SE

410.4±21.9

438.6±29.7

493.8±43.1

434.6±51.5

 

(cm) for 
nds 

ht (cm) 

ANOVA

9 

p=0.5 
df =3, 46
f=0.85 

7 

1 

5 

Sectio

A 

6 

on 4.0 
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Table 4-14. 

Point 
BB1-a-1 
BB1-a-2 
BB1-a-3 
BB1-a-4 
BB1-a-5 
BB1-a-6 
BB1-a-7 
BB1-a-8 
BB1-b-1 
BB1-b-2 
BB1-b-3 
BB1-b-4 
BB1-b-5 
BB1-b-6 
BB1-b-7 
BB1-b-8 
BB1-c-1 
BB1-c-2 
BB1-c-3 
BB1-c-4 
BB1-c-5 
BB1-c-6 
BB1-c-7 
BB1-c-8 
BB1-d-1 
BB1-d-2 
BB1-d-3 
BB1-d-4 
BB1-d-5 
BB1-d-6 
BB1-d-7 
BB1-d-8 
BB1-e-1 
BB1-e-2 
BB1-e-3 
BB1-e-4 
BB1-e-5 
BB1-e-6 
BB1-e-7 
BB1-e-8 

emi-Annual M
ate Project - 

Latitude an
Barnes So

Latitude 
25.42632 
25.42355 
25.42296 
25.41888 
25.41664 
25.41644 
25.41217 
25.41074 
25.42769 
25.42335 
25.42116 
25.42049 
25.41750 
25.41514 
25.41306 
25.41130 
25.42668 
25.42545 
25.42265 
25.41907 
25.41709 
25.41626 
25.41294 
25.41097 
25.42776 
25.42519 
25.42207 
25.41909 
25.41689 
25.41594 
25.41311 
25.41173 
25.42738 
25.42353 
25.42201 
25.42071 
25.41863 
25.41573 
25.41312 
25.41017 
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nd Longitud
ound Ecolog

Longitud
80.32344
80.32348
80.32346
80.32347
80.32343
80.32344
80.32345
80.32344
80.32095
80.32097
80.32096
80.32096
80.32094
80.32094
80.32094
80.32095
80.31597
80.31597
80.31597
80.31597
80.31597
80.31597
80.31597
80.31597
80.30600
80.30600
80.30600
80.30600
80.30600
80.30600
80.30600
80.30600
80.29607
80.29607
80.29607
80.29607
80.29607
80.29607
80.29607
80.29607
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de of Biscay
gical Sampl

e  Po
4  BB2
8  BB2
6  BB2
7  BB2
3  BB2
4  BB2
5  BB2
4  BB2
5  BB2
7  BB2
6  BB2
6  BB2
4  BB2
4  BB2
4  BB2
5  BB2
7  BB2
7  BB2
7  BB2
7  BB2
7  BB2
7  BB2
7  BB2
7  BB2
0  BB2
0  BB2
0  BB2
0  BB2
0  BB2
0  BB2
0  BB2
0  BB2
7  BB2
7  BB2
7  BB2
7  BB2
7  BB2
7  BB2
7  BB2
7  BB2

yne Bay, Ca
ing Points

oint La
2-a-1 25.
2-a-2 25.
2-a-3 25.
2-a-4 25.
2-a-5 25.
2-a-6 25.
2-a-7 25.
2-a-8 25.
2-b-1 25.
2-b-2 25.
2-b-3 25.
2-b-4 25.
2-b-5 25.
2-b-6 25.
2-b-7 25.
2-b-8 25.
2-c-1 25.
2-c-2 25.
2-c-3 25.
2-c-4 25.
2-c-5 25.
2-c-6 25.
2-c-7 25.
2-c-8 25.
2-d-1 25.
2-d-2 25.
2-d-3 25.
2-d-4 25.
2-d-5 25.
2-d-6 25.
2-d-7 25.
2-d-8 25.
2-e-1 25.
2-e-2 25.
2-e-3 25.
2-e-4 25.
2-e-5 25.
2-e-6 25.
2-e-7 25.
2-e-8 25.

 

ard Sound a

atitude Lo
.37277 80
.37171 80
.37021 80
.36822 80
.36692 80
.36490 80
.36334 80
.36009 80
.37296 80
.37088 80
.36808 80
.36702 80
.36481 80
.36344 80
.36159 80
.35886 80
.36943 80
.36876 80
.36619 80
.36413 80
.36190 80
.36146 80
.36004 80
.35743 80
.36569 80
.36426 80
.36154 80
.35935 80
.35895 80
.35572 80
.35434 80
.35232 80
.36028 80
.35832 80
.35688 80
.35472 80
.35272 80
.35165 80
.34946 80
.34767 80

Sectio

and 

ongitude
0.30706 
0.30782 
0.30888 
0.31030 
0.31122 
0.31265 
0.31375 
0.31604 
0.30388 
0.30538 
0.30740 
0.30816 
0.30966 
0.31065 
0.31196 
0.31391 
0.30046 
0.30094 
0.30273 
0.30421 
0.30580 
0.30609 
0.30710 
0.30896 
0.29147 
0.29251 
0.29439 
0.29598 
0.29626 
0.29853 
0.29953 
0.30095 
0.28339 
0.28483 
0.28588 
0.28749 
0.28898 
0.28976 
0.29140 
0.29273 

on 4.0 
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Table 4-1

Point 

BB3-a-1 
BB3-a-2 
BB3-a-3 
BB3-a-4 
BB3-a-5 
BB3-a-6 
BB3-a-7 
BB3-a-8 
BB3-b-1 
BB3-b-2 
BB3-b-3 
BB3-b-4 
BB3-b-5 
BB3-b-6 
BB3-b-7 
BB3-b-8 
BB3-c-1 
BB3-c-2 
BB3-c-3 
BB3-c-4 
BB3-c-5 
BB3-c-6 
BB3-c-7 
BB3-c-8 
BB3-d-1 
BB3-d-2 
BB3-d-3 
BB3-d-4 
BB3-d-5 
BB3-d-6 
BB3-d-7 
BB3-d-8 
BB3-e-1 
BB3-e-2 
BB3-e-3 
BB3-e-4 
BB3-e-5 
BB3-e-6 
BB3-e-7 
BB3-e-8 

emi-Annual M
ate Project - 

14. Latitude
and Bar

Latitude 
25.35211 
25.35034 
25.34834 
25.34671 
25.34400 
25.34172 
25.34089 
25.33927 
25.35051 
25.34832 
25.34663 
25.34426 
25.34346 
25.34202 
25.33996 
25.33817 
25.34858 
25.34651 
25.34398 
25.34213 
25.33995 
25.33916 
25.33620 
25.33442 
25.34335 
25.34053 
25.33901 
25.33764 
25.33514 
25.33371 
25.33165 
25.33121 
25.33736 
25.33698 
25.33404 
25.33295 
25.33108 
25.32836 
25.32621 
25.32586 

Monitoring R
 February 2

e and Longi
rnes Sound

Longitud
80.32451
80.32586
80.32731
80.32854
80.33055
80.33224
80.33284
80.33405
80.32288
80.32450
80.32575
80.32749
80.32808
80.32914
80.33068
80.33199
80.31828
80.31978
80.32159
80.32293
80.32450
80.32507
80.32719
80.32849
80.31044
80.31248
80.31358
80.31457
80.31637
80.31742
80.31889
80.31921
80.30289
80.30317
80.30533
80.30612
80.30749
80.30948
80.31106
80.31130
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tude of Bisc
d Ecologica

e  Poi

1  BB4-
6  BB4-
1  BB4-
4  BB4-
5  BB4-
4  BB4-
4  BB4-
5  BB4-
8  BB4-
0  BB4-
5  BB4-
9  BB4-
8  BB4-
4  BB4-
8  BB4-
9  BB4-
8  BB4-
8  BB4-
9  BB4-
3  BB4-
0  BB4-
7  BB4-
9  BB4-
9  BB4-
4  BB4-
8  BB4-
8  BB4-
7  BB4-
7  BB4-
2  BB4-
9  BB4-
1  BB4-
9  BB4-
7  BB4-
3  BB4-
2  BB4-
9  BB4-
8  BB4-
6  BB4-
0  BB4-

 

cayne Bay,
l Sampling 

int Latitu
-a-1 25.28
-a-2 25.28
-a-3 25.28
-a-4 25.27
-a-5 25.27
-a-6 25.27
-a-7 25.27
-a-8 25.27
-b-1 25.28
-b-2 25.28
-b-3 25.27
-b-4 25.27
-b-5 25.27
-b-6 25.27
-b-7 25.27
-b-8 25.27
-c-1 25.28
-c-2 25.27
-c-3 25.27
-c-4 25.27
-c-5 25.27
-c-6 25.27
-c-7 25.26
-c-8 25.26
-d-1 25.27
-d-2 25.27
-d-3 25.27
-d-4 25.27
-d-5 25.26
-d-6 25.26
-d-7 25.26
-d-8 25.26
-e-1 25.27
-e-2 25.26
-e-3 25.26
-e-4 25.26
-e-5 25.26
-e-6 25.26
-e-7 25.25
-e-8 25.25

 

 Card Soun
Points 

ude Long
8361 80.38
8203 80.39
8096 80.39
7843 80.39
7762 80.39
7576 80.39
7357 80.39
7135 80.39
8255 80.38
8035 80.38
7996 80.38
7821 80.39
7587 80.39
7476 80.39
7293 80.39
7068 80.39
8008 80.38
7795 80.38
7716 80.38
7580 80.38
7384 80.38
7152 80.38
6974 80.39
6788 80.39
7501 80.37
7356 80.37
7311 80.37
7060 80.37
6912 80.37
6687 80.38
6584 80.38
6361 80.38
7146 80.36
6796 80.36
6660 80.36
6541 80.37
6345 80.37
6167 80.37
5893 80.37
5798 80.37

Sectio

nd 

gitude 
8995 
9109 
9186 
9368 
9426 
9561 
9718 
9879 
8793 
8951 
8978 
9103 
9272 
9350 
9482 
9641 
8355 
8512 
8567 
8667 
8809 
8977 
9108 
9242 
7554 
7659 
7694 
7874 
7982 
8145 
8219 
8381 
6615 
6876 
6974 
7062 
7209 
7343 
7544 
7616 

on 4.0 
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Table 4

Tot

To
Macrop

Total D

To
Macrop
minus

Re

Total S

 

 

 

1 Presence

 
 

key Point Se
s 3 & 4 Upra

-15.  Catego
Metho

tals 

tal 
phytes M

rift Red 
C

tal 
phytes 

s Drift 
ed 

T

eagrass 

 T

 

 

e/absence only 

emi-Annual M
ate Project - 

ories of Sub
d at Each S

Algae 

Total 
Macroalgae 

Total 
Calcareous 

Total Green 
Other 

(Fleshy) 

Total Red 
Other 

otal Brown 
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bmerged Aq
Sampling Po

Seagrass

Thalass
testudinu

Halodul
wrighti

Syringodi
filiform

Ruppia
martim

Halophi
engelman

Halophi
johnson

Halophi
decipien
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quatic Vege
oint 

ses 
Calc

A

ia 
um 

Pen

le 
ii 

Rhipo

ium 
me 

Ha

a 
a 

U

ila 
nnii 

Acet

ila 
nii 

ila 
ns 

 

etation Scor

careous 
Algae 

nicillus 

ocephalus 

alimeda 

Udotea 

tabularia 

  

  

 

 

red with Br

Fleshy 
Green 
Algae 

Batophora/
Dasycladus

Andyomene

  

  

  

  

  

 

Sectio

aun-Blanqu

Cora

Spong

/ 
s 

Cora

e 
Gorgon
Soft Co

Spong

 

 

 

 

 

on 4.0 
 

 

uet 

ls/ 

es 1 

als 

ians/ 
orals 

ges 
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Table

Ar

BB

BB

BB

BB

key Point Se
s 3 & 4 Upra

e 4-16. Mea
and 

rea Tran

B1 

a

b

c

d

e

B2 

a

b

c

d

e

B3 

a

b

c

d

e

B4 

a

b

c

d

e

emi-Annual M
ate Project - 

n, Standard
Bottom Wa

nsect 
Ave

a 28

b 25

c 23

d 24

e 24

a 25

b 25

c 26

d 25

e 26

a 26

b 26

c 25

d 25

e 25

a 25

b 25

c 26

d 26

e 26

Monitoring R
 February 2

d Error (SE)
ater Temper

Surfa

rage SE

8.4  ± 0.

5.8  ± 0.

3.9  ± 0.

4.0  ± 0.

4.4  ± 0.

5.2  ± 0.

5.3  ± 0.

6.0  ± 0.

5.9  ± 0.

6.3  ± 0.

6.2  ± 0.

6.0  ± 0.

5.6  ± 0.

5.5  ± 0.

5.5  ± 0.

5.4  ± 0.

5.9  ± 0.

6.3  ± 0.

6.1  ± 0.

6.7  ± 0.
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), Minimum,
rature (°C) b

ace 

E Min M

17 27.6 2

33 23.5 2

09 23.6 2

15 23.6 2

13 24.1 2

18 24.4 2

07 25.1 2

09 25.6 2

08 25.7 2

05 26.2 2

12 25.8 2

05 25.8 2

12 25.4 2

10 25.2 2

02 25.4 2

08 25.1 2

06 25.7 2

07 26.1 2

06 25.8 2

06 26.5 2

, and Maxim
by Transect

Max Avera

8.8 28.4

6.2 25.8

4.3 23.9

4.6 23.9

5.0 24.3

5.7 25.2

5.6 25.5

6.4 26.0

6.4 26.1

6.6 26.5

6.7 26.6

6.2 26.5

6.4 25.7

5.8 25.6

5.5 25.5

5.8 25.5

6.1 26.0

6.7 26.3

6.3 26.2

7.0 26.7

 

mum Values
t and Samp

Bottom

ge SE 

4  ± 0.16

8  ± 0.33

9  ± 0.10

9  ± 0.16

3  ± 0.13

2  ± 0.19

5  ± 0.16

0  ± 0.07

1  ± 0.06

5  ± 0.02

6  ± 0.02

5  ± 0.09

7  ± 0.14

6  ± 0.04

5  ± 0.01

5  ± 0.06

0  ± 0.09

3  ± 0.08

2  ± 0.04

7  ± 0.06

 

Sectio

s for Surfac
ling Area  

m 

Min Max

6 27.6 28.8

3 23.5 26.2

0 23.6 24.4

6 23.4 24.5

3 23.5 24.6

9 24.4 26.0

6 25.2 26.6

7 25.8 26.3

6 25.9 26.3

2 26.4 26.6

2 26.5 26.7

9 26.1 26.8

4 25.4 26.5

4 25.4 25.8

1 25.5 25.6

6 25.3 25.8

9 25.6 26.4

8 26.1 26.7

4 26.0 26.3

6 26.5 27.0

on 4.0 
 

 

e 

x

8

2

4

5

6

0

6

3

3

6

7

8

5

8

6

8

4

7

3

0
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Table

Area 

BB1 

BB2 

BB3 

BB4 

 

 
 

 

key Point Se
s 3 & 4 Upra

e 4-17. Mean
and
Sam

Transect 

a 

b 

c 

d 

e 

a 

b 

c 

d 

e 

a 

b 

c 

d 

e 

a 

b 

c 

d 

e 
 

 
 

emi-Annual M
ate Project - 

n, Standard
d Bottom Wa
mpling Area

Average 

37.9 

33.9 

33.4 

34.4 

37.3 

39.2 

40.7 

42.1 

43.0 

43.5 

34.8 

37.2 

38.9 

39.7 

40.3 

34.0 

35.9 

38.7 

38.8 

38.4 
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d Error (SE)
ater Specifi

a  

Surface
SE 

 ± 0.24 3

 ± 0.25 3

 ± 0.61 3

 ± 0.51 3

 ± 0.54 3

 ± 0.94 3

 ± 0.18 4

 ± 0.17 4

 ± 0.14 4

 ± 0.21 4

 ± 1.35 2

 ± 1.00 3

 ± 0.21 3

 ± 0.05 3

 ± 0.35 3

 ± 0.60 3

 ± 0.72 3

 ± 0.07 3

 ± 0.17 3

 ± 0.32 3
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, Minimum,
c Conducti

Min Max

37.1 38.8

32.5 34.5

31.4 36.1

32.0 35.6

35.3 39.2

34.7 41.6

40.1 41.5

41.5 42.8

42.5 43.6

42.9 44.8

28.4 38.9

33.2 40.6

38.1 40.0

39.5 39.9

38.6 41.2

31.5 36.5

33.3 38.2

38.4 38.9

37.9 39.3

37.5 39.3
 

 
 

 

 and Maxim
vity (mS/cm

Average

37.9 

33.9 

33.6 

34.6 

38.4 

39.7 

41.2 

42.5 

45.3 

48.3 

40.0 

41.2 

39.5 

40.1 

40.6 

38.6 

38.8 

38.8 

39.2 

38.4 
 

 
 

 

mum Values
m) by Trans

Bottom
SE 

 ± 0.24 

 ± 0.25 

 ± 0.59 

 ± 0.38 

 ± 0.52 

 ± 1.08 

 ± 0.28 

 ± 0.15 

 ± 0.69 

 ± 0.23 

 ± 0.38 

 ± 0.27 

 ± 0.61 

 ± 0.06 

 ± 0.16 

 ± 0.05 

 ± 0.12 

 ± 0.07 

 ± 0.07 

 ± 0.33 
 
 

 

Sectio

s for Surface
sect and 

 
Min Max

37.3 38.9

32.5 34.5

31.8 36.3

32.7 35.6

36.0 41.0

34.7 42.6

40.1 42.3

42.0 43.0

43.3 47.7

47.4 48.9

38.3 41.4

39.8 42.0

38.4 43.7

39.8 40.3

40.0 41.

38.4 38.

38.2 39.2

38.5 39.0

38.8 39.4

37.4 39.3
   

   
   

on 4.0 
 

 

e 

x 

9 

5 

3 

6 

0 

6 

3 

0 

7 

9 

4 

0 

7 

3 

1 

8 

2 

0 

4 

3 
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for Units
 
 

 

 

Table

Area 

BB1 

BB2 

BB3 

BB4 

 

 

key Point Se
s 3 & 4 Upra

e 4-18. Mean
and 

Transect 

a 

b 

c 

d 

e 

a 

b 

c 

d 

e 

a 

b 

c 

d 

e 

a 

b 

c 

d 

e 
 

emi-Annual M
ate Project - 

n, Standard
Bottom Wa

Mean 

24.1 

21.3 

20.9 

21.5 

23.6 

24.9 

26.0 

27.1 

27.8 

28.0 

22.7 

23.5 

24.7 

25.3 

25.7 

21.5 

22.4 

24.6 

24.7 

24.4 
 

 

Monitoring R
 February 2

d Error (SE)
ater Salinity 

Surface
SE 

±  0.14 2

± 0.18 2

± 0.42 

± 0.35 

± 0.39 2

± 0.67 2

± 0.14 2

± 0.11 2

± 0.11 2

± 0.14 2

± 1.13 

± 0.74 2

± 0.14 2

± 0.04 2

± 0.25 2

± 0.42 

± 0.53 2

± 0.04 2

±  0.11 2

± 0.21 2
 

Report 
2011

4-32

, Minimum,
(PSU) by T

Min Max

23.7 24.8

20.2 21.7

19.4 22.7

19.9 22.4

22.2 24.9

21.8 26.6

25.6 26.6

26.8 27.6

27.4 28.1

27.7 29.0

18.5 28.3

20.3 26.0

24.2 25.6

25.2 25.4

24.5 26.4

19.5 23.2

21.0 24.3

24.4 24.8

24.1 25.1

23.8 25.1
 

 

 and Maxim
Transect and

Mean 

24.1 

21.3 

21.0 

21.7 

24.3 

25.3 

26.3 

27.4 

29.4 

30.9 

26.2 

26.3 

25.2 

25.6 

25.8 

24.5 

24.7 

24.7 

25.0 

24.4 
 

 

mum Values
d Sampling

Bottom
SE 

± 0.18 

± 0.18 

± 0.39 

± 0.25 

± 0.39 

± 0.74 

± 0.21 

± 0.11 

± 0.49 

± 0.32 

± 0.49 

± 0.21 

± 0.46 

± 0.04 

± 0.14 

± 0.04 

± 0.07 

± 0.04 

± 0.07 

± 0.21 
 

Sectio

s for Surface
g Area  

 
Min Max

23.7 24.9

20.2 21.7

19.8 22.

20.3 22.4

22.4 26.3

21.9 27.0

25.6 27.2

27.0 27.7

28.0 31.

29.4 31.

25.1 29.3

25.2 27.0

24.5 28.5

25.4 25.7

25.2 26.3

24.4 24.6

24.3 25.0

24.5 24.9

24.6 25.

23.8 25.
   

on 4.0 
 

 

e 

x 

9 

7 

8 

4 

3 

0 

2 

7 

1 

8 

3 

0 

5 

7 

3 

6 

0 

9 

1 

1 
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Table 4

Area 

BB1 

BB2 

BB3 

BB4 

 

 
 

key Point Se
s 3 & 4 Upra

-19. Mean, S
Bottom

Transec

a 

b 

c 

d 

e 

a 

b 

c 

d 

e 

a 

b 

c 

d 

e 

a 

b 

c 

d 

e 
 

 
 

emi-Annual M
ate Project - 

Standard E
m Water Diss

ct 
Average

7.0 

6.4 

7.2 

8.4 

7.8 

7.1 

7.0 

8.4 

7.9 

6.7 

6.6 

8.0 

7.1 

7.1 

5.9 

6.1 

5.9 

5.5 

5.9 

5.3 
 

 
 

Monitoring R
 February 2

rror (SE), M
solved Oxy

Surface
e SE 

 ± 0.16 

 ± 0.12 

 ± 0.21 

 ± 0.54 

 ± 0.08 

 ± 0.25 

 ± 0.09 

 ± 0.91 

 ± 1.17 

 ± 0.46 

 ± 0.58 

 ± 0.87 

 ± 0.30 

 ± 0.33 

 ± 0.10 

 ± 0.30 

 ± 0.39 

 ± 0.39 

 ± 0.15 

 ± 0.31 
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Minimum, an
gen (mg/L) 

e 
Min Max

6.4 7.63

6.0 6.92

6.6 8.54

6.7 11.6

7.4 8.19

5.9 7.72

6.7 7.37

7.0 14.4

6.0 16.0

5.5 9.76

4.7 9.74

5.9 11.8

6.1 8.14

6.1 8.96

5.5 6.27

4.9 7.39

4.5 7.76

4.9 8.15

5.2 6.65

4.4 6.89
   

   
   

nd Maximum
by Transec

x Average

3 6.8 

2 6.1 

4 6.7 

68 7.3 

9 7.3 

2 6.9 

7 6.7 

42 7.0 

02 6.5 

6 5.3 

4 5.3 

84 6.0 

4 6.2 

6 6.0 

7 5.6 

9 5.2 

6 5.5 

5 5.0 

5 5.8 

9 5.3 
 

 
 

 

m Values fo
ct and Samp

Bottom
e SE 

 ± 0.10 

 ± 0.07 

 ± 0.18 

 ± 0.17 

 ± 0.14 

 ± 0.28 

 ± 0.09 

 ± 0.13 

 ± 0.20 

 ± 0.15 

 ± 0.27 

 ± 0.11 

 ± 0.09 

 ± 0.08 

 ± 0.05 

 ± 0.21 

 ± 0.27 

 ± 0.06 

 ± 0.10 

 ± 0.29 
 
 

 
 

Sectio

or Surface a
pling Area

m 
Min M

6.5 7.

5.8 6.

6.2 7.

6.7 8.

6.6 7.

5.7 7.

6.5 7.

6.5 7.

5.7 7.

4.8 5.

4.3 6.

5.6 6.

5.9 6.

5.8 6.

5.4 5.

4.5 6.

4.6 6.

4.7 5.

5.3 6.

4.2 6.
   

   
   

on 4.0 
 

 

and 

Max 

.34 

.40 

.76 

.12 

.81 

.89 

.19 

.51 

.18 

.99 

.70 

.41 

.57 

.35 

.80 

.09 

.45 

.16 

.20 

.57 
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Table 4

Area 

BB1 

BB2 

BB3 

BB4 

 

 
 

key Point Se
s 3 & 4 Upra

4-20. Mean, 
and B

Transect

a 

b 

c 

d 

e 

a 

b 

c 

d 

e 

a 

b 

c 

d 

e 

a 

b 

c 

d 

e 
 

 
 

emi-Annual M
ate Project - 

Standard E
Bottom pH b

t 
Average 

8.0 

6.8 

7.1 

7.6 

7.8 

7.6 

8.0 

7.9 

8.0 

8.0 

7.7 

7.9 

7.5 

7.7 

7.8 

7.9 

7.9 

8.0 

7.8 

7.8 
 

 
 

Monitoring R
 February 2

Error (SE), M
by Transect

Surface
SE 

 ± 0.02 

 ± 0.05 

 ± 0.03 

 ± 0.08 

 ± 0.04 

 ± 0.16 

 ± 0.02 

 ± 0.03 

 ± 0.02 

 ± 0.02 

 ± 0.18 

 ± 0.05 

 ± 0.36 

 ± 0.05 

 ± 0.02 

 ± 0.03 

 ± 0.03 

 ± 0.03 

 ± 0.02 

 ± 0.02 
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Minimum, a
t and Samp

 
Min Max

8.0 8.1

6.6 7.1

7.0 7.3

7.1 7.8

7.7 8.0

6.9 7.9

7.9 8.1

7.8 8.0

7.9 8.1

7.8 8.0

6.5 8.0

7.6 8.0

5.0 8.0

7.5 7.9

7.7 7.9

7.7 8.0

7.8 8.0

7.8 8.1

7.7 7.9

7.7 7.9
   

   
   

and Maximu
ling Area  

x Average

8.1 

6.9 

7.2 

7.8 

7.9 

7.7 

8.1 

8.0 

8.0 

8.0 

7.9 

8.0 

8.0 

7.9 

7.5 

7.9 

8.0 

8.0 

7.8 

7.9 
 

 
 

 

um Values fo

Bottom
e SE 

 ± 0.01 

 ± 0.03 

 ± 0.01 

 ± 0.09 

 ± 0.03 

 ± 0.15 

 ± 0.02 

 ± 0.03 

 ± 0.02 

 ± 0.02 

 ± 0.05 

 ± 0.01 

 ± 0.01 

 ± 0.02 

 ± 0.37 

 ± 0.01 

 ± 0.01 

 ± 0.01 

 ± 0.02 

 ± 0.02 
 
 

 
 

Sectio

or Surface 

m 
Min Ma

8.0 8.

6.8 7.

7.1 7.

7.2 7.

7.8 8.

7.0 8.

8.0 8.

8.0 8.

7.9 8.

7.9 8.

7.6 8.

8.0 8.

7.9 8.

7.9 8.

4.9 7.

7.8 7.

7.9 8.

8.0 8.

7.8 7.

7.8 7.
   

   
   

on 4.0 
 

 

ax 

2 

1 

2 

9 

0 

1 

1 

1 

1 

0 

0 

1 

0 

0 

9 

9 

0 

1 

9 

9 
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Table 4

Area 

BB1 

BB2 

BB3 

BB4 

 

 
 

key Point Se
s 3 & 4 Upra

4-21. Mean, 
Bottom

Transect 

a 

b 

c 

d 

e 

a 

b 

c 

d 

e 

a 

b 

c 

d 

e 

a 

b 

c 

d 

e 
 

 
 

emi-Annual M
ate Project - 

Standard E
m Water OR

Average 

200.8 

180.4 

135.1 

121.5 

110.8 

146.9 

91.6 

108.6 

122.3 

26.8 

102.1 

20.8 

96.5 

59.6 

46.4 

46.6 

66.8 

100.4 

107.1 

126.0 
  

 
 

Monitoring R
 February 2

Error (SE), M
P (mV) by T

Surface
SE 

 ± 29.88 

 ± 31.75 

 ± 11.60 

 ± 13.29 

 ± 12.71 

 ± 22.27 

 ± 13.44 

 ± 16.19 

 ± 18.22 

 ± 11.08 

 ± 14.49 

 ± 22.17 

 ± 22.83 

 ± 22.93 

 ± 28.14 

 ± 23.53 

 ± 25.65 

 ± 29.84 

 ± 18.10 

 ± 23.95 
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Minimum, an
Transect an

Min Max

2.7 258.0

1.4 302.0

86.0 166.0

54.0 171.0

54.0 183.0

97.0 261.0

49.0 161.0

47.0 183.0

56.0 198.0

-8.0 84.0

43.0 149.0

-
50.0

142.0

6.1 189.0

-
18.0

155.0

-
48.0

169.0

-
38.0

152.0

-8.0 206.0

0.0 265.0

32.0 182.0

10.0 235.0
     

   
   

nd Maximum
nd Sampling

x Average

0 201.0

0 192.3

0 136.1

0 118.1

0 106.4

0 139.4

0 88.3 

0 96.8 

0 114.8

0 28.9 

0 99.6 

0 30.4 

0 90.3 

0 56.3 

0 50.6 

0 51.4 

0 68.4 

0 97.6 

0 103.0

0 120.5
  

 
 

 

m Values fo
g Area 

Bottom
e SE 

 ± 29.59 

 ± 19.59 

 ± 10.09 

 ± 13.09 

 ± 12.19 

 ± 22.14 

 ± 13.35 

 ± 19.17 

 ± 16.74 

 ±10.41 

 ± 13.44 

 ± 19.04 

 ± 20.18 

 ± 21.48 

 ± 25.28 

 ± 20.72 

 ± 24.03 

 ± 25.88 

 ± 16.73 

 ± 20.87 

  
 

 
 

Sectio

or Surface a

m 
Min M

256.0 7

286.0 9

165.0 1

165.0 3

179.0 1

86.0 25

48.0 15

9.0 17

57.0 19

-1.0 8

46.0 14

-16.0 14

6.3 17

-14.0 15

-37.0 16

148.0 5

204.0 3

246.0

172.0 2

221.0 2
    

   
   

on 4.0 
 

 

and 

Max 

7.3 

9.5 

12.8 

30.6 

13.7 

58.0

58.0

76.0

94.0

85.0 

49.0

42.0

74.0

51.0

61.0

52.0 

3.8 

1.3 

2.6 

2.9 
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Table 4

Area 

BB1 

BB2 

BB3 

BB4 

 

key Point Se
s 3 & 4 Upra

4-22. Mean,
and B

Transect 

a 

b 

c 

d 

e 

a 

b 

c 

d 

e 

a 

b 

c 

d 

e 

a 

b 

c 

d 

e 

emi-Annual M
ate Project - 

, Standard E
Bottom Wate

Average 

4.5 

1.7 

3.0 

6.7 

4.2 

1.5 

0.0 

0.0 

0.0 

0.0 

0.5 

0.0 

0.6 

1.6 

0.0 

1.9 

1.2 

0.5 

0.9 

1.4 

 

Monitoring R
 February 2

Error (SE), M
er Turbidity

Surface 
SE M

 ± 1.93 0

 ± 0.91 0

 ± 2.06 0

 ± 3.40 0

 ± 3.28 0

 ± 1.70 0

 ± 0.00 0

 ± 0.00 0

 ± 0.00 0

 ± 0.00 0

 ± 0.17 0

 ± 0.00 0

 ± 0.63 0

 ± 1.07 0

 ± 0.00 0

 ± 0.11 1

 ± 0.25 0

 ± 0.11 0

 ± 0.08 0

 ± 0.20 0
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Minimum, a
y (NTU) by T

Min Max

0.0 16.0

0.0 7.8

0.0 16.9

0.1 29.5

0.0 26.6

0.0 11.6

0.0 0.0

0.0 0.0

0.0 0.0

0.0 0.0

0.0 1.2

0.0 0.0

0.0 5.0

0.0 7.8

0.0 0.0

1.2 2.2

0.0 2.4

0.0 1.1

0.6 1.2

0.5 2.2
 

and Maximu
Transect an

Average

3.5 

1.6 

2.7 

9.1 

2.4 

0.1 

0.0 

0.0 

0.0 

0.0 

0.2 

0.0 

0.0 

0.8 

0.0 

2.1 

1.4 

1.0 

1.4 

1.9 

 

um Values f
nd Sampling

Bottom
SE 

 ± 1.12 

 ± 1.15 

 ± 1.54 

 ± 4.22 

 ± 1.68 

 ± 0.07 

 ± 0.00 

 ± 0.00 

 ± 0.00 

 ± 0.00 

 ± 0.06 

 ± 0.00 

 ± 0.00 

 ± 0.75 

 ± 0.00 

 ± 0.28 

 ± 0.39 

 ± 0.10 

 ± 0.24 

 ± 0.20 

Sectio

for Surface 
g Area 

m 
Min M

0.0 7

0.0 9

0.0 12

0.2 30

0.0 13

0.0 0

0.0 0

0.0 0

0.0 0

0.0 0

0.0 0

0.0 0

0.0 0

0.0 6

0.0 0

1.3 3

0.3 3

0.6 1

1.0 2

1.2 2

on 4.0 
 

 

ax 

7.3 

9.5 

2.8 

0.6 

3.7 

0.6 

0.0 

0.0 

0.0 

0.0 

0.4 

0.0 

0.0 

6.0 

0.0 

.5 

.8 

.3 

2.6 

2.9 
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Ta

 

key Point Se
s 3 & 4 Upra

able 4-23.  M

Area 

BB1 

BB2 

BB3 

BB4 

emi-Annual M
ate Project - 

Mean, Stand
Porewater T

Transe

a 

b 

c 

d 

e 

a 

b 

c 

d 

e 

a 

b 

c 

d 

e 

a 

b 

c 

d 

e 
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 February 2

dard Error (
Temperatur

ect 
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(SE), Minim
re (°C) by Tr

Avg 

28.3 

27.8 

25.7 

25.9 

25.5 

26.2 

26.1 

26.4 

26.5 

26.6 

26.9 

26.9 

26.7 

26.5 

26.6 

26.6 

26.5 

26.5 

26.5 

26.7 

 

um, and Ma
ransect and

SE 

± 0.15 

± 0.24 

± 0.45 

± 0.10 

± 0.06 

± 0.06 

± 0.07 

± 0.08 

± 0.01 

± 0.02 

± 0.06 

± 0.03 

± 0.04 

± 0.07 

± 0.03 

± 0.05 

± 0.04 

± 0.04 

± 0.02 

± 0.02 

 

aximum Val
d Sampling 

Min 

27.5 

26.3 

22.7 

25.5 

25.3 

26.0 

25.9 

26.1 

26.4 

26.6 

26.8 

26.8 

26.5 

26.2 

26.5 

26.4 

26.3 

26.4 

26.4 

26.6 

Sectio

lues for 
Area 

Max 

28.7 

28.4 

26.6 

26.4 

25.8 

26.5 

26.3 

26.8 

26.5 

26.7 

27.3 

27.1 

26.9 

26.8 

26.7 

26.8 

26.7 

26.7 

26.6 

26.8 

on 4.0 
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Ta

key Point Se
s 3 & 4 Upra

able 4-24. M
P
S

Area 

BB1 

BB2 

BB3 

BB4 

emi-Annual M
ate Project - 

Mean, Stand
orewater Sp
ampling Ar

Transe

a 

b 

c 

d 

e 

a 

b 

c 

d 

e 

a 

b 

c 

d 

e 

a 

b 

c 

d 

e 

Monitoring R
 February 2

dard Error (S
pecific Con

rea 

ect 
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SE), Minimu
nductivity (m

Avg 

43.0 

43.2 

43.2 

44.0 

43.5 

46.8 

48.6 

48.5 

49.0 

49.4 

44.2 

48.4 

44.0 

46.9 

48.3 

43.1 

44.4 

43.8 

44.8 

42.4 

um, and Ma
mS/cm) by T

SE 

± 1.50 

± 1.38 

± 1.40 

± 1.30 

± 1.64 

 ± 1.93 

± 1.38 

± 1.64 

 ± 1.37 

 ± 0.50 

 ± 0.90 

± 0.80 

± 0.93 

 ± 0.57 

 ± 0.31 

 ± 0.90 

 ± 1.04 

 ± 1.32 

 ± 1.15 

 ± 1.11 

 

aximum Valu
Transect an

Min 

39.7 

35.8 

36.7 

37.9 

38.7 

41.0 

44.1 

40.3 

42.4 

47.0 

40.1 

45.8 

39.7 

44.1 

47.0 

38.5 

39.8 

39.9 

39.0 

38.7 

Sectio

ues for 
nd 

Max 

51.2 

46.7 

48.0 

48.9 

52.0 

55.0 

53.5 

53.7 

53.9 

51.2 

48.0 

52.1 

47.0 

49.0 

49.1 

46.4 

46.8 

49.9 

48.6 

47.3 

on 4.0 
 

 



F
f
 
 

 

 

FPL Turkey Poin
for Units 3 & 4 

 

Table 

Area 

BB1 

BB2 

BB3 

BB4 

int Semi-Annual
Uprate Project 

4-25. Analysis
Study Are
Tukey mu
[e.g., a is 

Transects 

a 
b 
c 
d 
e 
a 
b 
c 
d 
e 
a 
b 
c 
d 
e 
a 
b 
c 
d 
e 

al Monitoring Re
t -  February 201

 of Variance (A
ea.�For p values

ulitple-means co
different than b

Total Mac

Mean SE

1.6a ± 0.2
1.1ab ± 0.1
2.1ac ± 0.3
2.1a ± 0.3
1.4a ± 0.2
2.2 ± 0.5
1.8 ± 0.4
2.5 ± 0.4
3.3 ± 0.4
3.4 ± 0.4
2.5a ± 0.5
1.3ab ± 0.1
2.1a ± 0.3
1.8a ± 0.1
3.1ac ± 0.4
1.5 ± 0.1
2.1 ± 0.3
1.4 ± 0.2
2.0 ± 0.4
1.5 ± 0.3

eport 
011

ANOVA) of Mea
s <0.05, letters 
omparison test (
, but not differe

crophytes 

ANOVA 

  
df = 4, 35 
f = 3.09 
p = 0.03 

  
  

df = 4, 35 
f = 2.33 
p = 0.08 

  
  

df = 4, 35 
f = 4.71 

p = 0.004 
  
  

df = 4, 35 
f = 1.16 
p = 0.34 

  

4-39

an Braun-Blanq
represent statis
(i.e., means den
nt than a or ab]

Total S

Mean SE 

1.3 ± 0.3
1.0 ± 0.1
1.6 ± 0.4
1.3 ± 0.1
1.1 ± 0.2
1.1a ± 0.3
1.0a ± 0.4
2.3ab ± 0.4
2.3ab ± 0.4
3.0b ± 0.2
1.7a ± 0.4
0.7ab ± 0.1
1.0ab ± 0.2
1.2ab ± 0.3
2.6ac ± 0.3
0.7 ± 0.1
0.7 ± 0.2
0.7 ± 0.1
1.5 ± 0.5
1.2 ± 0.3

 

quet Scores am
stically different 
noted by like lett
). 

eagrass 

ANOVA 

  
df = 4, 35 

f = .94 
p = 0.45 

  
  

df = 4, 35 
f = 5.32 

p = 0.002 
  
  

df = 4, 35 
f = 7.07 

p = <0.001
  
  

df = 4, 35 
f = 1.61 
p = 0.19 

  

mong Transect
means, as dete
ters are not stat

Total M

Mean SE

1.0a ± 0.
0.9a ± 0.
1.2a ± 0.
1.4ab ± 0.
0.8ac ± 0.
1.2a ± 0.
1.1a ± 0.
1.4ab ± 0.
1.9b ± 0.
0.9a ± 0.
1.1 ± 0.
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