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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 
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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 

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. 
 
 
 
 
 



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

 

  2-20   

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 



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

 

  2-22   

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.               



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

 

  2-33   

 

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. 
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Table 4-1.
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F6 
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Uprate Project 

  Plot Location
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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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43848 Fresh
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5.34966 -80.4

5.34413 -80.4

5.37166 -80.4

5.44296 -80.3
5.44716 -80.3
5.40535 -80.3
5.40521 -80.3
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5.34568 -80.3
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SE 

96.3±1.6 a 
89.6±2.2 a 
64.8±1.7 b 

64.2±2.1 a 
83.0±10.6 a 
78.4±3.0 a 

116.7±3.4 a 
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77.9±1.5 b 
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tically different m
e not statistically

Height (c

mparisons 
ransect 

ANOVA 
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p<0.01 
df = 2, 245 
f=92.3 
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p=0.09 
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f=2.49 
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p<0.01 
df = 2, 189 
f=60.5 
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p=0
df =
f=1

eport 
011

and Height (cm
sent statistically 
noted by like let

% Cover 

lot 
on 

Amon
Com

NOVA Mean±S
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36.1±9.2 b 

p=0
df =
f=1

30.0±9.6  
18.3±2.7  

p=0
df =
f=0

27.5±3.2  
23.5±5.4  

p=0
df =
f=0

14.6±2.9  
23.8±3.8  

p=0
df =
f=3
 

eport 
011

er and Height (
M1, M2, M3, M

erent means as 
e not statistically

% Cover 

lot 
on 

With
Co

ANOVA 
Mean

SE

0.12 
= 1, 8 
3.1 

18.4±

0.37 
= 1, 12 
0.88 

25.9±

0.89 
= 1, 10 
0.02 

32.0±

0.01 
= 1, 10 
12.8 

19.2±

0.36 
= 1, 9 
0.94 

25.3±

0.60 
= 1, 9 
0.30 

25.1±

0.09 
= 1,  10 
3.7 

17.9±

4-23

cm) for Domin
M4, and M5 Tran

determined by a
y different [e.g., 

hin Transect 
omparison 

n ± 
E 

ANOVA 

±6.2  

df = 6, 74 
f=1.0 
p=0.5 

±4.5  

±6.3  

±6.4  

±5.9  

±3.4  

±2.6  

ant Woody Pla
nsects. For AN
a Bonferroni pa
a is different th

Between 
Comparis

Mean ± SE 

112.9±7.2 a  
90±3.4 b 

d
f=
p

66.9±9.9  
59.3±6.6  

p
d
f=

71.7±2.3 a 
84.6±3.6 b 

p
d
f=

88.8±5.0 a 
69.8±2.4 b 

p
d
f=

84.8±4.9  
97.1±7.4  

p
d
f=

82.1±7.3  
83.7±5.8  

p
d
f=

66.7±5.8 b 
111.5±5.7 a 

p
d
f=

ants in 5x5 Man
OVA P values <

airwise comparis
an b, but not dif

Height (cm)

Plot 
son 

Wi
C

ANOVA Mean

df = 1, 20 
f=7.8 
p=0.01 

102.0

p=0.5 
df = 1, 23 
f=0.40 

63.1±

p<0.01 
df = 1, 23 
f=9.0 

78.1±

p<0.01 
df = 1, 22 
f=10.9 

79.7±

p=0.2 
df = 1, 23 
f=1.9 

90.1±

p=0.87 
df = 1, 22 
f=0.03 

82.9±

p<0.01 
df = 1, 23 
f= 30.8 

89.1±

S

ngrove 
< 0.05, letters 
son (i.e., means
fferent than a 

) 

ithin Transect 
Comparison 

n ± SE ANOVA

0±4.7 a 

df =6, 16
f=6.6 
p<0.01 

±5.9 c 

±2.5 bc 

±3.5 bc 

±4.5 ab 

±4.5 abc 

±6.1 ab 

Section 4.0 

 

s 

A 

62 



FPL Turk
for Units
 
 

 

 

Tab

Pr
t

F

 

key Point Se
s 3 & 4 Upra

ble 4-11. AN
am
Pr
st
co
dif

roximity 
to CCS 

Closer 

Further 

emi-Annual M
ate Project - 

NOVA of Pe
mong M1, M
roximity to 
atistically dif

omparison (i
fferent [e.g.,

%

Mean±SE 

27.6±3.2  

33.2±3.2  

 

Monitoring R
 February 2

rcent Cove
M2, M3, M4, 

the CCS. Fo
fferent mean
.e., means d
, a is differen

% Cover 

ANO

p=0.2 
df = 1, 3
f=1.6 

Report 
2011

4-24

r and Heigh
and M5 Tra
or ANOVA P
ns as determ
denoted by l
nt than b, bu

OVA 

39 

 

ht for R. ma
ansects Bas
P values < 0
mined by a B
ike letters a

ut not differe

H

Mean ±S E

78.4±2.5 a

89.7±2.9 b

 

angle in 5x5
sed on Plot 
.05, letters r

Bonferroni pa
re not statist
nt than a or 

Height (cm) 

E AN

a p<0.0
df = 1
f=8.3 b 

Sectio

 Subplots 

represent 
airwise 
tically 
ab]). 

NOVA 

1 
, 116 

on 4.0 
 

 



FPL Turk
for Units
 
 

 

 

Table 4-1

Transect 

F1 

F5 

M1 

M2 

M3 

M4 

M5 

 

key Point Se
s 3 & 4 Upra

12. ANOVA 
For ANO
determin
are not s

Plot Be
C

Mean

1 
2 

33.8
a

7.5±2

1 
2 

20.0
38.8

1 
2 

38.5
48.8±

1 
2 

7.5±2
45.0

a

1 
2 

44.5
a

18.3
b

1 
2 

27.5
30.0

1 
2 

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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key Point Se
s 3 & 4 Upra

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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s 3 & 4 Upra

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
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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 
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0 
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3 

0 

7 

9 

4 

0 

7 

3 

1 

8 

2 

0 

4 

3 
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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
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, 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 

 

Monitoring R
 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.
1.0 ± 0.
1.4 ± 0.
1.3 ± 0.
1.3 ± 0.
1.2 ± 0.
1.3 ± 0.
1.2 ± 0.
1.3 ± 0.
0.9 ± 0.

S

ts within Each 
ermined by a 
tistically differen

Macroalgae 

E ANOVA

1   
1 df = 4, 35
1 f = 2.96
2 p = 0.03
1   
2   
1 df = 4, 35
2 f = 7.49
2 p = <0.001
1   
1   
1 df = 4, 35
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