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FPL’s Turkey Point Power Plant complex 
has operated safely since the 1960s 

► Located on 9,400-acre site 
in southern Miami-Dade 

► Staffed 24 hours a day 

► 800 full-time employees 

► Four separate generating 
units currently in service 
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About the Turkey Point area 

► Like much of Miami-Dade – and 
much of Florida – Turkey Point is 
located in close proximity to a 
host of environmental treasures 

 Nearby protected areas include 
Biscayne National Park, Biscayne 
Bay Aquatic Preserve, Homestead 
Bayfront Park and Everglades 
National Park 

 Site is home to diverse species such 
as wood storks, American crocodiles, 
little blue herons, snowy egrets, 
Florida manatees, snail kites, bald 
eagles and more 

FPL believes 
in operating 
in harmony 

with the 
environment 

At Turkey Point, FPL has worked for years to help the 
American crocodile rebound from the brink of extinction. 

In 2007, the U.S. Fish and Wildlife Service reclassified 
the species from “endangered” to “threatened” and 

recognized FPL for its integral role 
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Generating 
Units Unit 1* Units 3 & 4 Unit 5 

In-Service 1967 (retiring 2016) 1972-73 2007 

Fuel Oil** Nuclear Natural Gas 

Capacity 396 megawatts 1,632 megawatts 1,187 megawatts 

Cooling Canals Canals Towers 

How Turkey Point generates energy 

► Turkey Point generates enough energy to supply the annual 
needs of more than 900,000 homes 

* Unit 2, an oil-fired generator similar to Unit 1, entered service in 1968. It was retired (converted to 
synchronous condenser mode) in 2011 as part of FPL’s ongoing power plant modernization strategy. 
Unit 1 is being retired this year. 

** Since 2001, by phasing out older, less-efficient generating units and investing in advanced, fuel-
efficient technology, FPL has reduced its annual oil usage by 99 percent and saved customers more 
than $8 billion on fuel costs. 
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What makes Turkey Point unique 

► Many coastal power 
plants use ocean water 
for cooling, but Turkey 
Point uses a unique, 
manmade system of 
canals 

► System is a loop that is 
closed off from other 
surface waters (i.e., 
Biscayne Bay) but is 
designed and permitted 
to be connected with 
groundwater 
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Turkey Point’s cooling canal system 

► Water travels approximately 168 linear 
miles of canals in a 48-hour cycle to 
keep the plant cool 

 Similar to the way a car’s radiator works 

 System salinity balance depends on water  
inputs from rain and groundwater 

► An “interceptor ditch” was built along 
the western perimeter to restrict 
westward movement of the system’s 
water in the adjacent wetlands 

Cooling canal 
water never 
comes into 
contact with 

nuclear 
equipment 
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Cooling canal system history 

► In the early 1970s, the cooling canals were created 
to avoid the thermal effect on Biscayne Bay of a 
traditional “once-through” cooling design Continuous 

oversight and 
regulation has 
governed the 
operation of 
the system 
since 1971 

Initial Design and Installation 

 Final Judgment in federal government case in 1971 required FPL to 
construct a cooling reservoir closed to other surface-water bodies (Civil 
Action No. 70-328-CA) 

 Note that closing system left remnant deep excavations 

Regulatory Oversight 

 Permitted as Industrial Waste Water Facility under National Pollutant 
Discharge Elimination System (NPDES), issued by DEP (FL 0001562) 

 Florida Power Plant Siting Act provides Conditions of Certification 

 SFWMD provides oversight under 5th Supplemental Agreement 
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Monitoring water quality 

► FPL has monitored the Turkey Point site since 1970s 

► Expanded comprehensive program beginning in 2010 
to evaluate impacts on saltwater intrusion 

► 4.5 million data points per year, covering: 
 Groundwater and surface water quality from canals, model lands and Bay 
 Marsh and Bay ecological surveys incl. plant diversity, growth and density 
 Porewater quality in sediments in wetlands and beneath the bay bottom 

► Bi-annual reporting since 2010, publically available 

► Data immediately available to agencies through 
online electronic database 

FPL takes water-
quality monitoring 

seriously and 
uses the data to 

make scientifically 
driven decisions 
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Expanded monitoring uses tritium tracer  

► Tritium is a radioactive isotope used 
as a tracer to help monitor cooling 
canal water 

► Tritium exists in nature and is found 
in products like exit signs and 
watches 

► Contrary to rumor, the tritium levels 
recorded are not dangerous – they 
are far below the EPA’s standard for 
acceptable levels in drinking water 

Each of these everyday 
things presents greater 
radiation exposure than 

the highest levels of 
tritium recorded at 

Turkey Point 
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Tritium levels are safe 

20,000 

4,300 

EPA Safe 
Drinking Water 

Standard 

Highest Level 
Recorded Near 
Cooling Canals 

There is nothing to panic about. 
What’s happening in Biscayne Bay is 
nothing like the disaster in Fukushima, 
Japan, where highly radioactive water 
from damaged reactors and storage 
pools for fuel rods spilled into ocean 
waters. At Turkey Point, the tritium 
is simply a ‘tracer’ element that 
marks water flowing out from 
under the nuclear power plant’s 
vast cooling canals. 

► In five years of monitoring, 
the highest level of tritium 
recorded in waters outside 
the canals is almost 80% 
lower than the U.S. EPA’s 
standard for safe drinking 
water 
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Monitoring hypersaline groundwater 

► In 2013, four years of monitoring results confirmed and 
defined hypersaline plume underneath the cooling 
canals and beyond the property boundary 

 DEP and SFWMD required FPL to identify corrective action 
(December 2014 Administrative Order) 

 In 2015, Miami-Dade County initiated separate enforcement 
(October 2015 Consent Agreement) 

 In April 2016, DEP issued the Final Administrative Order and a 
Notice of Violation 
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Monitoring continues to advance 

► Enhanced technology enables us to 
monitor salinity at varying depths 

► Helicopters fly a grid pattern to conduct 
advanced airborne electromagnetic 3-D 
mapping 

 



3-D mapping of groundwater hypersalinity 
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15-20 ft 
deep 20-26 ft 

deep 64-75 ft 
deep 
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Where South Florida Gets Its Water 

► Miami-Dade’s wellfields 
are primarily north of 
the Homestead area 

► Saltwater intrusion is a 
challenge for many 
wellfields in Florida, 
and it existed in this 
region prior to Turkey 
Point’s existence 

Turkey 
Point 

Cooling 
Canals 

Miami-Dade County Wellfields 

= Saltwater intrusion line (Prinos et al., 2014) 

= Western extent of hypersaline groundwater 

Turkey 
Point 

Cooling 
Canals 

Wellfield Protection 
Areas (2012) 
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Saltwater intrusion in Miami-Dade 

1955 1984 2011 

Turkey 
Point 

Cooling 
Canals 

Prior to 
cooling 
canals 

Wellfield Protection 
Areas (2012) 

MIAMI 

HOMESTEAD 

HIALEAH 

Turkey 
Point 

Cooling 
Canals 

MIAMI 

HOMESTEAD 

HIALEAH 

MIAMI 

HOMESTEAD 

HIALEAH 
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Keeping hypersalinity far from wellfields 

► Monitoring shows westward 
migration of cooling canal 
system’s hypersaline water 

► If left unabated, this plume 
would contribute to the region’s 
greater saltwater intrusion 
issue, however, FPL is taking 
action 

► We are fully committed to 
reversing the plume’s direction 
to prevent it from increasing 
saltwater intrusion 

Drinking 
water wells 

are not 
being 

impacted 

= Saltwater intrusion line (USGS, 2011) 

= Western extent of hypersaline groundwater 

FPL Plan: 
Draw hypersaline 

groundwater 
back toward 
canal system 

Turkey 
Point 



Solutions 

► Long-term freshening inputs 
to the cooling canals from 
the Floridan Aquifer will have 
a positive impact on the 
groundwater 

2-D modeling 
shows that 

freshening the 
canals will 
reduce the 
hypersaline 
plume over 

time 

lower         salinity level         higher 

Groundwater Salinity 
Improvement Model 

One Year 

Cooling 
Canal 

System Biscayne Bay 

0 ft 

-50 ft 

0 ft 

-50 ft 

Elevation 

Five Years 
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Solutions 
Hypersalinity Recovery Well System 
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Solutions 

► Initial 3-D modeling 
demonstrates that the 
recovery well system is 
the right approach 

Model shows 
we will be able 

to pull back 
the saltwater 
intrusion line 
over the next 

decade 

Groundwater Salinity 
Improvement Model 
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lower salinity                       higher salinity 

Green represents extent of hypersaline groundwater 



Fixing isolated artificial channels 

► Recently, elevated levels of nutrients 
and the canal system’s tritium tracer 
were identified in deep pockets of four 
isolated artificial channels between 
the canals and Biscayne Bay 

► Central issue is ammonia 

 Data indicate multiple sources of ammonia – 
e.g. vegetation decay (power plant does not 
produce or use significant amounts of 
ammonia) 

 Tritium tracer simply indicates interaction with 
cooling canals via groundwater in these 
specific locations = Normal levels 

= Elevated ammonia 
20 

FPL is taking 
immediate 
action to 

remediate this 
issue 
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Solutions 
► We are implementing a combination of actions, including 

removing the stagnant deep water and returning some of 
the areas to their natural bay state 

► Ammonia levels have already begun to come down, with 
one of the four areas now back to normal concentrations 

Deep areas 
affected by 

stagnation due 
to minimal 

water 
movement 
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Three essential facts to keep in mind 

1. Drinking water is safe –  there is no impact to safety or 
public health 

2. There will not be any lasting adverse impact on the 
ecology of Biscayne Bay 

3. FPL is absolutely committed to the Miami-Dade 
community, just as we have been for the past 90 years 



Photo credit: NASA.gov 

Thank You 
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Turkey Point's Cooling Canal System
Introduction

Turkey Point consists of five electrical generating units. Units 1 and 2 are oil/natural gas-fired generation
units.1 Units 3 and 4 are nuclear generating units and Unit 5 is a natural gas combined cycle generating

unit. In 1973 the Cooling Canal System (CCS) was constructed to eliminate direct warm water discharges
to the Biscayne Bay and Card Sound. The CCS is a closed-loop system consisting of a 5,900-acre

network of unlined canals which serves as the tertiary cooling system for units 1,3, and 4 of the power

plant. The water passes through the condenser systems and is then discharged to the northern end of the

canals and travels through the system and is recycled back to the plant for intake. The CCS water is
considered hypersaline, which means that it has higher levels of salinity than seawater. The canals are
unlined, therefore, there is a sub-surface interchange between the CCS and the surrounding waters.

Concerns

Temperature and Salinity Variations

Spiking in the summer of 2014, the temperature of the CCS water has approached and exceeded 100

degrees. The higher the temperature of the CCS water, the faster the evaporation rate, and, therefore, the
higher the salinity levels of the water. The higher salinity makes the CCS water more dense, which leads

the water to sink beneath the canals and to the bottom of the Biscayne Aquifer. The confining layer

between the Biscayne Aquifer and the Upper Floridan Aquifer prevents the further downward movement
of the hypersaline CCS water and causes a plume of high salinity water to spread east and west.

Saltwater Intrusion

The point where saltwater and freshwater meet is called the saline water interface. When the canals were

built an interceptor ditch was constructed on the west side of the cooling canal system to prevent the

hypersaline CCS water from migrating westward. In 2013 both the Department of Environmental
Protection and the South Florida Water Management District found that there is evidence that the saline
water interface has moved 4-5 miles westward of the L-3 IE canal. The westward movement of the

hypersaline CCS water has the potential to impact the drinking water supply for the Miami-Dade area,
which relies on the Biscayne Aquifer.

Tritium Levels

Tritium is a mildly radioactive type of hydrogen that occurs both naturally and as waste from nuclear

power plants. The CCS tritium level averages about 4,000 pCi/L.2 Tritium is used as an additional tracer
to monitor the rate and direction of the movement of the CCS waters. There are multiple samples

collected from various locations beyond the boundaries of the facility to monitor the tritium levels.3

Miami-Dade County has found that based on the tritium data, there are low doses of tritium outside of the

property boundaries of the CCS. At such low doses, the levels of tritium reported do not pose a health
concern, rather they serve as evidence that the hypersaline water that exists in the groundwater outside of

the facility's property boundaries can be attributed to the CCS.

1 Unit 2 ceased operating in 2010.
2 The maximum contaminant level for drinking water is 20,000 pCi/L.
3 Tritium samples exceeding 20 pCi/L are used to identify saline groundwater as having originated from the CCS.
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Background Information Provided by the South Florida Water Management District

In January 2008; FPL applied to DEP to increase electrical generation from Unit Nos. 3 and 4 at its
Turkey Point Power Plant. FPL submitted this application to "uprate" and certify its units pursuant
to the Florida Electrical Power Plant Siting Act. The District participated in the uprate proceeding as
a statutorily-mandated party, and ultimately recommended approval of the application conditioned
upon FPL's future ground and surface water monitoring of the area surrounding the power plant's
cooling canal system for potential impacts to the Biscayne Aquifer and Biscayne Bay. Review of FPL's
proposal also included discussion of salinity trends in groundwater wells west of the power plant's
cooling canal system.

In October 2008, DEP issued a Final Order authorizing the uncontested uprate and certification of
Unit Nos. 3 and 4. Conditions of that approval included that FPL delineate the vertical and horizontal

extent of a hyper-saline plume originating from the cooling canal system, and that FPL monitor
changes in the quantity and quality of surface and ground water over time due to the uprate project.
Subsequently, technical staff from the District, DEP, and Miami-Dade County cooperated in
development of FPL's monitoring plan and technical evaluation of collected data.

In April 2013, the District notified FPL that its technical evaluation of collected data indicated that
saline water from the cooling canal system had moved westward of the L-31E canal system, and into
water resources outside of the power plant's property boundary. The District understands that,
around this same time, DEP began discussing regulatory action to require FPL to abate movement of
saline water outside the cooling canal system. District technical staff worked with DEP to evaluate
monitoring data, review three-dimensional groundwater models, and model potential abatement

measures.

In August 2014, FPL requested that the District issue an Emergency Order for temporary authorization
to divert and use surface water from the District's L-31E canal system to help moderate unusually high
temperatures and salinity occurring in the cooling canal system. Those conditions within the cooling
canal system had the potential to affect the continued operation of the power plant. Pursuant to
Chapter 373, Florida Statutes, the District has jurisdiction over the use of and connection to the
District's rights of way and facilities (e.g., L-31E canal system), as well as the consumptive use of water
within its geographic boundaries. The District also reserves from allocation to consumptive uses a
quantity of water to protect fish and wildlife in Biscayne Bay. The District issued the Emergency Order
authorizing FPL to temporarily withdraw surface water from the L-31E canal to distribute to the
cooling canal system only after Biscayne Bay's water reservation was met.

In September 2014, FPL submitted to DEP an application to modify its site certification for Unit Nos.
3 and 4 under the Florida Electrical Power Plant Siting Act. FPL's proposal included the installation of

six wells to withdraw 14 million gallons per day of water from the Upper Floridan aquifer system to
manage salinity and temperature within the cooling canal system. The District participated in that
proceeding as a statutorily-mandated party, and recommended approval of the modification. During
litigation over the proposed modification, District technical staff testified that this groundwater
withdrawal would not interfere with existing legal uses or otherwise cause harmful saltwater
intrusion, and would4ikely slow the inland movement of the saltwater interface. The Governor and
Cabinet sitting as the Siting Board approved FPL's proposal in March 2016.



• In December 2014, DEP issued a regulatory order ("Administrative Order") to compel FPL to produce
for review and approval a detailed Salinity Management Plan to reduce the hyper-salinity of the
cooling canal system to abate westward movement of saline water associated with the system.
Litigation over DEP's order ensued, and DEP has not yet taken final agency action. The District was
not a party to that litigation, but District technical staff testified that reducing the salinity in the cooling
canal system would likely slow the inland movement of the saltwater interface.

• In May 2015, upon FPL's demonstration of emergency conditions, the District issued a second
Emergency Order allowing the temporary diversion and use of non-reserved surface water from the
L-31E canal system. By the end of November 2015, salinity in the cooling canal system had dropped
significantly. The District expects that introduction of Upper Floridan aquifer water pursuant to FPL's
approved site certification modification will eliminate the need for future emergency surface water
withdrawals from the L-31E canal system.

• In October 2015, FPL and Miami-Dade County entered into a Consent Agreement requiring FPL to
take action to address the County's alleged violations of County water quality standards and criteria

in groundwater outside the cooling canal system. The District has provided technical support to
Miami-Dade County in the evaluation of FPL's saltwater extraction plan and groundwater model

development.

Historical actions that pre-date the establishment of modern environmental regulatory programs and

Florida's centralized power plant licensing program:

• In 1971, FPL signed a Consent Decree with the U.S. Department of Justice that required the
construction of a "closed-loop" cooling canal system, and the Florida Department of Pollution Control
(later to become the Florida Department of Environmental Protection) issued a construction permit
for the project. FPL had been discharging heated water directly into Biscayne Bay. FPL completed

construction of the cooling canal system in 1973.

• Although it did not have regulatory authority over the cooling canal system, the Central and Southern
Florida Flood Control District (later to become the South Florida Water Management District) sought
assurances that the construction and operation of the facility would not impede the function of the
District. In 1972, the Flood Control District and FPL entered into an agreement requiring FPL to
implement and operate a seepage control system to restrict the movement of saline water from the
cooling canal system westward of the L-31E canal to those amounts that would occur without the

existence of the cooling canals. The seepage control system is commonly known as the "interceptor
ditch," and is located along the western edge of the cooling canal system. Since then, the agreement
has been updated several times; the most recent version is the "Fifth Supplemental Agreement"
entered into in October 2009. The Fifth Supplemental Agreement brings forward much of the
language and commitments from the prior versions, including operation of the interceptor ditch.

Historical Information

District Contacts

Terrie Bates
Water Resources Division

tbates(S)sfwmd.gov
561-682-6952

Jon Shaw

Water Supply Bureau
ishaw(5)sfwmd.gov

561-682-6849
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Date: February 17, 2016 Agenda Item No. 2(B) 1
March 8, 2016

To: Honorable Chairman J*
and Members, Board c

From: Carlos A. Gimenez
Mayor

Subject: Cooling Canal Study at the Florida Row and Light Turkey Point Power Plant -
Directive 151025

Pursuant to Resolution No. R-517*-15, which was adopted by the Board of County
Commissioners (Board) on June 2, 2015, the County Mayor or the County Mayor's designee was
to have a study and report on the cooling canal system at Turkey Point Power Plan conducted by
a third party to examine available data, including the long-term monitoring data from Florida
Power and Light, and analyze what has happened with the cooling canal system. Furthermore,
the study is to address issues including, but not limited to, salinity levels, temperature levels, and
the migration of the plume of cooling canal water into the groundwater beyond the cooling canal
system.

For the Board's reference, attached is a preliminary report on the study completed by Dr. David
Chin of the University of Miami.

Resolution No. R-517-15 also directed that the preliminary report be made available to the public
through the County's website. Interested parties and members of the public will have 30 days to
submit written comments and questions about the study, which will be relayed to Dr. David Chin
to be addressed in the final study report that shall be completed within 60 days after the closing
of the public comment period. For your reference, the link for public comment is
http://www.miamidade.aQV/environment/coormg-canal-studv-and-feedback.asp

Pursuant to Ordinance No. 14-65, this memorandum will be placed on the next available Board
meeting agenda. The final study report will be also be placed on a Board meeting agenda upon
its completion.

Should you have any questions or concerns, please contact Lee Hefty, Assistant Director,
Department of Regulatory and Economic Resources, at 305-372-6754 or heftyl@miamidade.gov.

c: Honorable Harvey Ruvin, Clerk of the Board
Abigail Price-Williams, County Attorney
Office of the Mayor Senior Staff
Lourdes Gomez, Deputy Director, Department of Regulatory and Economic Resources
Lee Hefty, Assistant Director, Department of Regulatory and Economic Resources
Charles Anderson, Commission Auditor
Eugene Love, Agenda Coordinator

Attachment
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The Cooling-Canal System at the FPL Turkey Point Power Station
By David A, Chin, Ph.D., P.E., D.WRE, BCEE

Professor of Civil and Environmental Engineering
University of Miami

Executive Summary

This report was prepared under an agreement between Miami-Dade County and the University of Miami.
The following issues related to the operation of the cooling-canal system (CCS) at the Turkey Point Power
Station were investigated; (1) temperature variations in the CCS and associated impacts on the surrounding
groundwater, (2) salinity variations in the CCS and associated impacts on the surrounding groundwater,
and (3) the effects of pumping up to 100 million gallons per day from the L-31E Canal into the CCS.
The principal findings of this investigation are summarized below, with analytical details supporting the
findings contained in the body of the report. Data for this study was provided by the Miami-Dade County
Department of Regulatory and Economic Resources. CCS temperature and salinity data for the four-year
interval of 9/1/10-12/7/14 were made available for this investigation.

Temperature in the CCS, A heat-balance model was developed to simulate the temperature dynamics
in the CCS. The results derived from the heat-balance model showed that there were two distinct periods
during which the heat-rejection rale from the power plant remained approximately constant. The first period
corresponded to pre-uprate conditions, and the second period corresponded to post-uprate conditions. The

heat-rejeetion rate during the second period was found to be significantly greater than the heat-rejection rate
during the first period. As a result of the increased heat addition to the CCS, the average temperature of water
in the CCS has increased, and in the vicinity of the power-plant intake the average temperature has increased
by approximately 2.6c>C (4.70F). This measured increase in average temperature within the intake zone is
slightly greater than the increase in the maximum allowable operating temperature at the intake location of
2.20C (4,0oF) that was approved by the Nuclear Regulatory Commission in 2014. Therefore, the increased
maximum operating temperature has not reduced the probability of the intake temperatures exceeding the
threshold value, which currently stands at 104oF. Since supplementary cooling of the CCS was needed in
2014, this serves as a cautionary note regarding fmlher increases in power generation beyond 2014 levels
without providing a reliable supplementary cooling system. Measured temperature data during the period of
record indicate that the thermal efficiency of the CCS has decreased between the pre-uprate and post-uprate
periods. Further investigation is recommended to confirm the decrease in thermal efficiency of the CCS and
identify the causative factor(s). The assertion that higher algae concentrations in the CCS were responsible
for the elevated temperatures in the CCS was investigated, A sensitivity analysis indicates that increased
algae concentrations were not likely to have been responsible for the significantly elevated temperatures
in the CCS recorded in the mid-summer months of 2014. The additional heating rate in the CCS caused
by the presence of high concentrations of algae is estimated to be less than 7% of the heat-rejection rate
of the power plant, hence the minimal impact. Further development of the heat-balance model is needed,
since the design of any engineered system to control temperatures in the CCS must be done in tandem with
heat-balance-model simulations.

Temperature impact on groundwater. Measured groundwater temperatures in some monitoring wells

between the CCS and the L-31E Canal have shown higher temperatures than groundwater west of the L-3 IE

2
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Canal, and this occurrence can be partially attributed to limited cooling-canal water intrusion into the Bis-
cayne Aquifer. Monitoring-well measurements further show that nearly all of the seasonal temperature
fluctuations in the groundwater occur above an elevation of —25 ft NGVD* (about 30 ft below the ground
sutface). At lower elevations in the aquifer, the groundwater temperature generally remains relatively steady
and in the range of 750F~770F (240C-250C). Seasonal temperature fluctuations above —25 ft NGVD can
be partially attributed to the heating and cooling of water in the L-31E Canal in response to seasonal changes
in atmospheric conditions. Overall, the impact of CCS water on the temperature of groundwater in the Bis-
cayne Aquifer can be considered as localized of not having any significant environmental consequence.

Salinity in the CCS, There has been a steady increase in CCS salinity of around 5%o per decade since the
CCS began operation in 1973, Recent measurements indicate that the rate of change of salinity might be
increasing. Analyses of the salinity dynamics in the CCS were performed using a salinity model previously
developed by a FPL contractor. Results from this salinity model show that evaporation and rainfall are the
primary drivers affecting the salinity in the CCS, with pumpage from the interceptor ditch and blowdown
from the Unit 5 generating facility also having an effect. Over prolonged periods with no rainfall, the salinity
in the CCS will generally increase as fresh water is evaporated and the evaporated fresh water is replaced by
saline water from the surrounding aquifer. A prolonged period with no rainfall was the primary cause for the
unusually high salinities (greater than 90%o) that were observed in early summer of 2014, Seepage inflow
to the CCS is mostly from the east (i.e., the area adjacent to Biscayne Bay) and seepage outflow of more
saline water occurs primarily through the bottom of the CCS, thereby contributing to an increased salinity
of the underlying groundwater. The short-term (seasonal) salinity fluctuations in the CCS are controlled by
seasonal variations in the amount and timing of rainfall, and aperiodic spikes in salinity should be considered
as being normal and expected. In the long term, barring any significant intervention, salinities will continue
to follow an upward trend, since over the long term annual evaporation exceeds annual rainfall. Increased
temperatures in the CCS lead to increased evaporation which increases the rate of change of salinity in the
CCS above historical rates of change. The steady increase in salinity could be mitigated by an engineered
system to add supplemental water with lesser salinity. However, pumping lower salinity water into the CCS
in large quantities will elevate the water level in the CCS, decrease the seaward piezometric-head gradient,
and likely exacerbate the inland intrasion of saltwater originating from the CCS. The effectiveness of an
engineered system that pumps saline water from the CCS to deep-well(s) for disposal will depend on the
groundwater-flow response in the aquifer surrounding the CCS, the induced salinity-transport dynamics
within the aquifer, and the operational protocol of the deep-well injection system. Data in support of such a
proposed system was not made available to the investigator during this study.

Salinity impact on groundwater. Based on available documentation and data summaries contained in
numerous reports prepared by FPL, SFWMD, and DERM, there is little doubt that seepage from the CCS
into the Biscayne Aquifer has caused salinity increases within the aquifer, and this impact extends several
miles inland from the CCS, The strongest evidence for this assertion comes from the analysis of tritium data.
The CCS contains water with a high tritium concentration, and utilization of tritium as a tracer to identify
groundwater originating from the CCS is justified. Elevated concentrations of tritium above a 20pCi/L
threshold in the deep groundwater can reasonably be attributed to the presence of water originating from the
CCS. The approximate limit of the 20 pCi/L concentration contour has been reported to be 3.B-4.7 miles
west of the CCS and 2,1 miles east of the CCS.

'"NGVD" refers to the NGVD 29 datum.
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Withdrawal of 100 mgd from the L-31E Canal, Adverse impacts of pumping 100 mgd from the L-31E
Canal into the CCS during June 1 -November 30 are likely to occur under the current permitted pumping
protocol. Under the current pumping protocol stipulated in the SFWMD-issued permit, the stage in the
U-31E Canal will be held constant during pumping, while the stage in the CCS will generally rise as a result
of pumping. This combined effect will decrease, or possibly reverse, the seaward piezometric-head gradient
between the L-31E Canal and the CCS that would normally exist in the absence of pumping. A possible
consequence of a reversed head gradient between the L-31E Canal and the CCS is advection of a saline
plume from the CCS towards the L-31E Canal, and creation of a circulation cell in which the salinity of the
water in the L-31E Canal is increased as the saline plume enters the L-31E Canal. Furthermore, according to
model results provided by FPL in support of the pumping-permit application, pumping of 100 mgd into the
CCS is likely to reduce the water-level differential between the L-31E Canal and the CCS to below the 0.30 ft
threshold that would normally trigger the operation of the interceptor ditch salinity-control system, which,
if operational, would further reduce the head gradient between the L-31E Canal and the CCS. Based on
these findings, it is recommended that the permitted pumping protocol be revised prior to the 2016 pumping
period. The revised protocol should include, as a minimum, real-time monitoring of the stages in the CCS
and theL-31E Canal during pumping operations, specification of a threshold water-level difference between
the L-31E Canal and the CCS that would limit further pumping, and real-time monitoring of the salinity in
the L-31E Canal during pumping operations.

Recommended actions. The following specific action items would lead to better and more efficient man¬
agement of the cooling-canal system:

0 Develop a calibrated heat-balance model to simulate the thermal dynamics in the CCS, and collect the
data necessary to calibrate and validate this model.

* Confirm and identify the causative factors for the decline in the thermal efficiency of the CCS between
the pre-uprate and post-uprate periods.

e Develop a quantitative relationship for estimating algae concentrations in the CCS as a function of
temperature, salinity, and nutrient levels.

* Develop a locally validated relationship between the evaporation rate, water temperature, air temper¬

ature, wind speed, salinity, and algae concentrations in the CCS.

a Modify the operational protocol associated with the 2015-2016 permitfor transferring up to 100 mgd
from the L-31E Canal to the CCS.

The analyses and recommendations contained in this report are offered in support of the goal of achieving an
environmental balance for the sustainable generation of electrical power at the Turkey Point power station.
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1 Background

This investigation is primarily focused on the operation of the cooling-canal system (CCS) located at the
Turkey Point power-generating station in south Miami-Dade County, Florida. The issues of concern relate
primarily to the increased temperatures and salinities that have recently been measured in the CCS, the envi¬
ronmental impacts of these increased levels on the quality of groundwater in the Biscayne Aquifer, the need
for additional engineered systems to supply supplemental cooling water to the CCS, and the environmental
impacts of permitted pumping of up to 100 mgd of water from the L-3 IE Canal to the CCS between June 1
and November 30.

Environmental concerns. Most of the environmental concerns regarding the operation of the cooling-

canal system (CCS) at Turkey Point relate to: (1) the sustainability of the system in maintaining adequate
temperatures to cool the power-generating units, (2) the impact that current and projected future salinities
in the CCS have on the quality of groundwater in the surrounding Biscayne Aquifer, and (3) the need for
new supplementary sources of water and/or revised operational protocols to control the temperatures and
salinities in the CCS, Specific issues of concern are as follows:

• Increased temperatures in the CCS limit the effectiveness of the CCS as a cooling-water source ser¬

vicing four power-generating units. When the intake temperature in the CCS exceeds a regulatory
limiting value of 104oF, either power generation must be curtailed or supplementary cooling water
must be provided to the CCS to reduce the temperature and hence keep the generating units in op¬
eration; the sustainability of a supplementary system to cool the water in the CCS has not yet been
established.

• Increased salinity in the CCS likely contributes to increased saltwater intrusion within the Biscayne
Aquifer, thereby deteriorating the groundwater quality underlying inland areas. The current salinity-
control system, sometimes called the interceptor-ditch system, has not been effective in controlling
the inland migration of saline water from the CCS, thereby signaling the need for revised operating
strategies to manage salinity intrusion resulting from CCS operation.

• The effectiveness of the permitted protocol for pumping 100 mgd from the L-31E Canal into the CCS
to reduce temperatures in the CCS, and the effect of this pumping operation on saltwater intrusion in
the Biscayne Aquifer and water quality within the L-3 IE Canal are issues that are yet to be resolved.

This report summarizes what is currently known about the CCS, summarizes key findings from previous
related investigations, regulatory reports and reviews, provides new analyses, and gives suggested answers
and pathways forward to resolve several issues related to the above-listed concerns.

1.1 Turkey Point Power Station

The Turkey Point Power Station currently consists of five power-generating units: two 404-MW oil/natural
gas-fired generating units (Units 1 and 2), two 728-MW nuclear-powered units (Units 3 and 4), and a nomi¬
nal 1150-MW natural gas-fired combined-cycle unit (Unit 5). In 2002, the Nuclear Regulatory Commission
(NRC) extended the operating licenses for both nuclear reactors from forty years to sixty years, extending
licensed operation to the year 2033. In June of 2009 the Florida Department of Environmental Protection
(FDEP) issued certification for the increase in power-generating capacity (commonly called an "uprate") of
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Units 3 and 4 to provide an additional 250 MW of power. Unit 3 has been operating at its uprated power-
generation capacity since Nov 2012, and Unit 4 has been operated at its uprated power-generation capacity
since May 2013, In planning for the Unit 3 and Unit 4 uprates, it was anticipated that the uprate would
increase the temperature of the cooling water discharged to the CCS by 2,50F (1.40C), from 106,10F to
108,60F (41.20C to 42.60C) (FPL 2011), and that the increased temperature in the CCS might result in in¬
creased evaporation and increased salinity. The CCS provides cooling water for Units 1 to 4, with cooling
of UnitS accomplished by mechanical-draft cooling towers that use make-up water drawn from the Upper
Floridan Aquifer, Blowdown water from UnitS is discharged into the CCS, Since the uprate of Units 3 and
4 went into effect, Unit 2 has not been operational. In 2014, the Florida legislature approved construction
of two additional nuclear reactors at Turkey Point (Units 6 and 7), with each additional unit having an ap¬
proximate electrical output of 1100MW; approval of the additional units by the NRC is currently pending.
The two additional nuclear reactors will not use the CCS for cooling. Presently, with an estimated total
power-station capacity of approximately 3550 MW, the Turkey Point power station is the second largest
power station in Florida, in terms of generating capacity, and is the sixth largest power station in the United
States (NRC, 2012).

1,2 Geohydrology

The Turkey Point power station and associated cooling-canal system (CCS) are underlain by the Biscayne
Aquifer. In the vicinity of Turkey Point, the Biscayne Aquifer extends from land surface to a depth of ap¬
proximately 106 ft below sea level (BSL), with the thickness of the aquifer decreasing towards the west.
Geologic formations within the Biscayne Aquifer include, from the ground surface downward, the Miami
Limestone Formation, Key Largo/Fort Thompson Formations, and upper portions of the Tamiami Forma¬
tion, The less-permeable units of the Tamiami Formation, and the deeper Hawthorn Group, form the con¬

fining unit between the Biscayne Aquifer and the Upper Floridan aquifer. The top of the confining unit is
characterized by the transition between highly permeable beds of the Fort Thompson Formation and the
lower-permeability silty sands of the Tamiami Formation. The thickness of the Miami Limestone Formation
is in the range of 8-23 ft, and the thickness of the Fort Thompson Formation is in the range of 46-95 ft.
The regional groundwater flow direction is, on average, from the northwest to southeast (Fish and Stewart
1991), although the predominant flow direction at the coast can vary significantly between the wet and dry
seasons. The water-table gradient is typically towards the coast during the wet season (May-October),
but can be directed inland during the dry season (October-April). The possibility of the occurrence of an
inland water-table gradient is the primary reason for the so-called "interceptor-ditch system" that is used
ostensibly to control the inland migration of saline water originating from the CCS, Water-table elevations
at Turkey Point are typically around 1 ft NGVD, and the magnitude of the average regional water-table gra¬
dient is typically in the range of 0.004%-0.005%, Notably, with such small water-table gradients, small
errors in measured water-table elevations can significantly impact the accuracy of the estimated gradients.
Vertical piezometric-head gradients at the Turkey Point site (away from the CCS) are typically negligible,
with piezometric-head differentials between shallow, intermediate, and deep zones reportedly being within
hundredths of a foot.

Groundwater classification. Groundwater at the Turkey Point site was originally classified by FDEP as
as G-II, which is the classification for groundwater that is of possible potable use and has a total dissolved
solids content of less than 10,000 mg/L, In September 1983, at the request of FPL, the groundwater at
the Turkey Point site was reclassified by FDEP as G-III, which is the classification for groundwater that
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has a total dissolved solids content of 10,000 mg/L or greater, or has a total dissolved solids of 3,000-
10,000 mg/L and has no reasonable potential as a future source of drinking water. The G-III classification
currently remains in effect.

1.3 The Cooling-Canal System

History and regulation. Construction of the cooling-canal system (CCS) was approved by the Dade
County Board of County Commissioners in November 1971, and became operational in February 1973. At
the time of its initial operation, the CCS was approximately half-way completed compared with the present
system. The CCS is sometimes referred to as an Industrial Wastewater Facility (IWW) since the circulating
water system, which discharges saline water to the surrounding aquifer, is regulated under the federal Na¬
tional Pollutant Discharge Elimination System (NPDES) and an Industrial Wastewater (IW) permit issued
to FPL by the Florida Department of Environmental Protection,

Current canal system. In its present state, the CCS is approximately two miles wide (east-west) and five
miles long (north-south), covers an area of approximately 5900 acres, and has approximately 4370 acres
of water surface. The CCS consists of 32 canals flowing south from the discharge location in the north,
and 7 return canals flowing north to the intake location, Because the south-flowing canals are located in

the western section of the CCS and the north-flowing canals are located in the eastern section of the CCS,
the system is sometimes referred to as having 32 western canals and 7 eastern canals. The south-flowing

(western) canals are each approximately 4 ft deep, 200 ft wide, and spaced approximately 90 ft apart; these
canals range in length from 2-5 miles. The 4ft depth of the canals (from ground surface) was originally
chosen so as to not penetrate the less-permeable surficial Miami Oolite Formation that extends to about

4 ft below grade, thereby minimizing groundwater exchange between the CCS and the underlying Biscayne
Aquifer. The bottom of the canals are below the lowest water-table elevation expected in the Biscayne
Aquifer at Turkey Point, and therefore the canals always contain water that is directly connected to the
adjacent groundwater. Cooling water leaves the four generating units (Units 1 -4), flows into Lake Warren,

and then into the 20-ft deep 1 OQ-ft wide feeder canal that connects to the 32 south-flowing cooling canals.
Four shallow cross canals spaced 1-mile apart run cast-west across the 32 south-flowing cooling canals.

These cross canals contain flow-control structures that distribute water flow evenly to the canals so that

each cooling canal carries a flow that is proportional to its surface area in order to optimize heat exchange

with the atmosphere. At the southern end of the CCS is a collector canal that is approximately 20 ft deep
and 200 ft wide. Water returns to the power-generating units from the southern collector canal via 6 north-
flowing canals, the largest of which is the Card Sound Canal which is 200 ft wide and 20 ft deep, The
average length of the circulation path between the discharge and intake locations is 13,4 miles. The 32
south-flowing cooling canals are numbered from 1 to 32, from east to west, hence, cooling-canal number

32 is the westernmost canal in the CCS. Endangered American crocodiles (Crocodylm acutus) inhabit the
cooling canals. During nesting season, more than 40 adult crocodiles have been observed in the canals,
although there have been some reports that the crocodile population in the CCS is declining possibly due
directly or indirectly to the increased salinities in the CCS.

Operational characteristics. The canals in the CCS were designed to operate at a total flow rate of
4250ft3/s (2750 mgd) when all four generating units (Units 1 -4) supported by the CCS are in full oper¬
ation. Small wastewater (blowdown) flows from Unit5 are also discharged into the CCS. Typically, the
flow rate through the CCS varies significantly with the electric load demand on the generating units, and is
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usually in the range of 2700-4250ft3/s (1750-2750 mgd) on any given day, with a typical flow depth of
around 2,8 ft, Thermal energy is dissipated in CCS as water moves from north to south, with the primary
heat-exchange processes being evaporation, solar radiation, and both emitted and absorbed longwave radia¬

tion, Maximum temperatures near the discharge location of the power-generating units are typically around
108oF (420C), and maximum temperatures near intake to the power-generating units are typically around
930¥ (340C); the difference between these typical maxima is 150F (80C), which gives a measure of the cool¬
ing effect of the CCS, The (regulated) maximum allowable temperature at the intake location in the CCS
is 104C'F (40oC), The flow in the CCS is driven by 12 condenser-circulating pumps and auxiliary cooling
pumps. The CCS typically contains approximately 7 x 108 ft3 of water, and the average velocity is around
0,25 ft/s in each canal. Approximately two days (44-48 h) are required for water in the CCS to travel from
the discharge location to the intake location. Within the CCS, the flow is maintained by a head differential
between the discharge and intake locations, with the water-surface elevation being highest at the discharge
location and lowest at the intake location. The water level at the discharge location is typically about 3 ft
higher than the water level at the intake location. Typical water surface elevations in the CCS are 2,04ft
NGVD at the discharge location, 0.76 ft NGVD at the south end, and -0.77 ft NGVD at the intake loca¬
tion. The water-surface elevation at south end of the CCS is usually closest to the water-surface elevation in

Biscayne Bay, The water-surface elevation in the CCS is typically higher than the site-average water-table
elevation in the Biscayne Aquifer at the discharge (north) end of the system, approximately equal to the
water-table elevation at the south end of the system, and below the water table at the intake (north) end of
the system. Consequently, water generally flows out of the CCS into the aquifer near the discharge location
of the CCS and water generally flows into the CCS from the aquifer near the intake location of the CCS,
there is less flow interaction between the CCS and the aquifer at the southern end of the system. During very
heavy rains, there can be a net inflow to the CCS from the surrounding aquifer. The CCS is approximately
nontidal, and water in the CCS is typically warmer than the air temperature. The effectiveness of the CCS
as a cooling system decreases as the temperature in the CCS increases,

1.4 Algae in the CCS

A significant algae bloom occurred in the CCS during 2014 and algae in now perceived to be a problem in
the CCS, Prior to 2013, only limited and short-term algae blooms had occurred in the CCS, typically during
the early summer months. In fact, algae blooms were of such limited concern that routine monitoring for
algae was not commonly done prior to 2014. In the summer of 2014, large-scale application of a CuS04-
based algaecide was used to reduce the algae concentrations in the CCS, The applied algaecide was reported
as being ineffective in reducing the algae concentrations, serving only to stabilize the existing concentrations
(SFWMD, 2015).

Factors affecting algae concentrations. High concentrations of algae have been observed in the CCS
with correspondingly high concentrations of nutrients being measured. The historical average algae concen¬
tration in the CCS is reported to be 50 cell/L', however, in the summer of 2014 algae concentrations as high
as 1600 cell/L were reported (SFWMD, 2015), The addition of nutrients from the power-generating units
into the CCS is assumed to be negligible, with nutrients likely originating from allochthonous sources. Total
nitrogen (TN) concentrations in the CCS have been reported in the range of 1.7-5.3 mg/L (Ecology and
Environment, Inc., 2012). The highest reported TN concentrations in the CCS were measured at all stations
in March 2012, which coincided with higher turbidities and pH in the CCS. The majority of the nitrogen

Ul gae concentrations are normally given in Chia/L, so these units are unusual,
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in the CCS appeal's to be in organic form (typically 80%-90%). Total phosphorus (TP) concentrations in
the CCS have been reported in the range of 4-73 p.g/L, with an overall average concentration of 36/ig/L.
Numerous measurements of TN and TP have been reported between 7/2010 and 3/2015 (Ecology and Envi¬
ronment, Inc., 2010; 2011a; 201 lb; 2012a; 2012b; 2012c; 2013a; 2013b; 2014a; 2014b; 2015), and synoptic
measurements within this time period yield TN/TP values in the range of 48-2015 with a median value of
142. Since the measured TN/TP values generally exceed the Redfield ratio of 16, it can be inferred that TP
is the controlling nutrient for algae growth in the CCS, The existence of TP control of algae growth in saline
systems is commonly attributed to the presence of nitrogen-fixing planktonic cyanobacteria which make up
any short-term nitrogen deficits (Howarth and Marino, 2006). It has been reported that the cyanobacteria
Aphanothece sp. are the predominant algae species in the CCS; these species are nitrogen-fixing and thrive
under hypersaline conditions. In addition to nutrients, both temperature and salinity are known to affect
the growth of algae in water bodies. For given nutrient levels, increasing temperatures usually contribute
to increased algae concentrations, and increasing salinities usually contribute to decreased algae concen¬

trations (Hakanson and Eklund, 2010). However, for the algae species commonly found within the CCS,
algae concentrations have been reported to increase with increasing salinity (SFWMD, 2015). Algae con¬
centrations are usually expressed in terms of the mass of chlorophyll-a per liter. Synoptic measurements
of chlorophyll-a (Chla) concentration, salinity (5), temperature (T), and total phosphorus (TP) concentra¬
tion at locations near the discharge and intake locations in the CCS between May 31, 2015 and November
13, 2015 are plotted in Figure 1, These synoptic measurements collectively show the algae concentration
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Figure 1: Chlorophyll-a levels in the CCS as a function of temperature, salinity, and total phosphorus
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with increasing nutrient concentration (TP), AH of these trends are contrary to the natural relationships be¬
tween Chin, St Ty and TP and are either anomalous or indicate the effect of an algaecide. Assuming that a
CuSC^-based algaecide was applied during the period of measurements, the effectiveness of the algaecide
can be seen by plotting the relationship between Chla and sulfate (SO4) concentrations, and this relation¬
ship is shown in Figure 2. It is apparent from Figure 2 that algae concentrations decrease significantly with
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Figure 2: Chlorophyll-a levels in the CCS sulfate concentrations

increasing concentrations of algaecide (as measured by sulfate concentration), indicating that addition of an
algaecide is an effective means of reducing algae concentrations in the CCS, However, it should also be kept
in mind that Chla reductions caused by an algaecide are necessarily only temporary, since the natural factors
causing high levels of Chla (i.e., S, T, and TP) remain at elevated levels within the CCS. Since the system is
autotrophic, reduction of autochthonous TP levels should be targeted to ultimately reduce both algae levels
and the need for repeated application of algaecide(s) in the CCS.

Impact of increased algae concentrations. It has been asserted (SFWMD, 2015) that increased algae
concentrations and turbidities associated with algae blooms cause more solar energy to be absorbed in
the CCS, and reduces the ability of the CCS to dissipate thermal energy. The primary mechanisms by
which the CCS dissipates thermal energy are by evaporation and the emission of longwave radiation, A
conventional assumption made by engineers and scientists is that the evaporation rate from a water body
is unaffected by the concentration of algae in the water body. There is no scientific evidence documented

in any published studies showing that the rate of evaporation from a water body is reduced by high algae
concentrations. Further, there are no published studies showing that the emission of longwave radiation
from a water body is particularly sensitive to the concentration of algae in the water. As a consequence, the
primary effect of increased algae concentrations in the CCS can be assumed to be increased absorption of
solar radiation, which would increase the heating of the water and elevate the temperature of the water in
the CCS. The quantitative effect of increased solar heating of the CCS due to increased algae concentrations
is parameterized by a reduced albedo of the water surface, and the relationship between the reduced albedo
and the corresponding increased temperature was investigated in this study using a heat-balance model
described subsequently in Section 2.2 of this report. It should be noted that the "trapping" of solar energy
due to increased algae concentrations would be moderated by the resulting increased evaporation which
would cause increased cooling due to the extraction of the latent heat of vaporization.
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1.5 Saltwater Intrusion

The inland extent of saltwater intrusion in the Biscayne Aquifer is defined by the location of the 1000 mg/L
isochlor. As a reference concentration, the South Florida Water Management District (SFWMD) defines
seawater as having a chlorinity (i.e., chloride concentration) greater than 19,000 mg/L, and saline water
as having a chlorinity greater than 250 mg/L, Surface waters with chlorinities greater than 1500 mg/L are
classified as marine waters, and surface waters with chlorinities less than 1500 mg/L are classified as fresh
waters (F.A.C. 62-302,200). The landward extent of the saltwater interface (i.e., the 1000 mg/L isochlor)
varies naturally in response to a variety of factors, such as seasonal variations groundwater recharge and

variations in rates at which groundwater is pumped from the aquifer. For example, prolonged droughts or
excessive water usage inland that reduce water-table elevations can cause increased salinity intrusion, Prior

to the construction of the CCS, the groundwater underlying the Turkey Point site was naturally saline due
to the proximity of the site to the coast. In fact, had the groundwater not been saline, construction of the
cooling-canal system at Turkey Point would not have been permitted. Since the water-table gradient towards
the coast at Turkey Point is typically very low, and with the location of the saltwater interface being partially
controlled by those gradients, even slight reductions of the fresh water piezometric-head gradient can cause
substantial landward movement of the saltwater interface. The occurrence of landward gradients during the
dry season promotes inland movement of saline groundwater.

CCS impact on saltwater intrusion. It has always been recognized that construction of the CCS without
any mitigating salinity-control systems would cause the saltwater interface to move further inland. This
expectation was based on the assertion that construction of a CCS containing saline water one mile inland
from the coast is tantamount to moving the coast one mile inland, and also moving the associated saltwater

wedge around one mile inland. Since water in the CCS has a higher salinity than seawater, and is therefore
denser that the water in Biscayne Bay, the effect of the CCS is actually greater than moving the coast one mile
inland. To compound this effect, the engineering consultants that originally analyzed the performance of the
CCS also asserted that if the water level in the CCS were to be increased by 0.50 ft above the preconstruction
water-table elevation, then the toe of saltwater water wedge at the base of the Biscayne Aquifer might move
approximately 7.5 miles further inland during the dry season as compared to its original location during the
dry season. The engineering consultants also asserted that in the wet season, an elevated water level of

0.50 ft in the CCS might move the toe of the saltwater wedge approximately 1 mile further inland compared
to its original location during the wet season. Based partially on these expectations, the salinity-control
system that is currently in place was designed to control the westward migration of saltwater originating in
the CCS, This control system involves pumping water from a so-called "interceptor ditch" into the CCS in
order to create a seaward hydraulic gradient between the L-31E Canal and the interceptor ditch, where the
L-31E Canal is located to the west of the interceptor ditch. The protocol for operating this salinity-control
system and the effectiveness of the system are discussed in Section 1.6 of this report.

Tracing the movement of CCS water in the Biscayne Aquifer, Tritium has been selected by the cog¬
nizant regulatory agencies (SFWMD and DERM) to trace the movement of CCS water in the Biscayne
Aquifer, Historical data from 1974 to 1975 showed CCS tritium concentrations in the CCS to be in the range
of 1556-4846 pCi/L, and reports submitted by FPL for the monitoring period from June 2010 through De¬
cember 2011 showed CCS tritium concentrations in the range of 1260- 14,280 pCi/L, Natural groundwater
at the base of the Biscayne Aquifer would be expected to have relatively low concentrations of tritium. A
threshold concentration of 20 pCi/L has been used as a baseline to infer the presence of groundwater orig¬
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inating from the CCS. Groundwater with concentrations below 20 pCi/L are presumed not to be affected
by the CCS. FPL does not concur with the selection of 20 pCi/L as a threshold or background tritium con¬
centration for surface water, pore water, or shallow groundwater. The basis of FPUs contention regarding

the 20 pCi/L threshold is that multiple factors such as atmospheric deposition, vapor exchange, and errors in
laboratory analysis can influence reported tritium levels. The FPL assertion is reasonable and is supported
by measured data that indicate atmospheric and vapor exchange effects on tritium concentrations can be par¬
ticularly significant in surface water and shallow groundwater, with significance decreasing with distance
from the CCS. However, at depth, the CCS appears to be the primary source of tritium, and using tritium
as a tracer in the lower elevations of the Biscayne Aquifer is reasonable. Reported measurements show

groundwater tritium concentrations in excess of 3000 pCi/L near the CCS, with concentrations decreasing
with distance from the CCS, and found at concentrations of hundreds of pCi/L three miles west of the CCS
at depth. The approximate limit of the 20 pCi/L concentration contour is 3.8-4.7 mi west of the CCS and
2.1 mi east of the CCS. Based on the strength of these data and supporting analyses, it is reasonable to con¬
clude that operation of the CCS has impacted the salinity of the Biscayne Aquifer within the limits of the
20 pCi/L contour.

1.6 L-31E Canal and Interceptor Ditch

L-31E Canal Levee L-31E and its adjacent 20-ft deep borrow canal to the west of the levee were primarily
constructed as a barrier to prevent salinity intrusion to locations west of the canal. The L-3 IE Canal collects
water from other drainage canals in the area that include Military Canal, North Canal, Florida City Canal,
North Model Land Canal (C-i06), and South Model Land Canal (C-107). The L-3 IE Canal discharges
into Biscayne Bay through structures S-20 and S-20F in the vicinity of Turkey Point. The L-3 IE Canal
was constructed in the late 1960's by the U.S. Army Corps of Engineers and the Central and Southern
Florida Flood Control District (CSFFCD), where the CSFFCD was later renamed the South Florida Water
Management District (SFWMD).

Interceptor ditch control system. The interceptor-ditch (ID) salinity-control system was designed to
prevent the seepage of water from the CCS westward within the Biscayne Aquifer. The ID, which is located
immediately to the west of the CCS, is occasionally pumped to create a seaward water-table gradient between
the L-3 IE Canal to the west and the ID to the east, with the basis for the effectiveness of the ID control
system being that groundwater originating in the CCS will be prevented from migrating towards the west in
the presence of an eastward water-table gradient between the L-3 IE Canal and the ID. The ID is pumped
when a natural seaward water-table gradient between the L-3 IE Canal and the ID does not exist, and usually
this is needed only during the dry season (November-April). The ID is adjacent and parallel to cooling-
canal number 32 (CC-32) at the western end of the CCS, and was constructed at the same time as the CCS.
The ID is approximately 18 - 20 ft deep, 30 ft wide, and 29,000 ft (5.5 mi) long. Within the ID are two pump
stations, with each station containing two pumps, each capable of pumping up to 15,000 gpm (21,6 mgd).
There is no mechanism to transfer water between the ID and CCS, except for the 4 pumps at the two pump
stations. The L-3 IE Canal, ID, and CC-32 are all approximately parallel to each other and run at an angle
of approximately 17038/ west of south. The perpendicular horizontal distance between the L-31E Canal and
the ID is about 1000 ft. When the ID is pumped, there is a quick and measurable response in water levels
in the L-3 IE Canal and the monitoring wells closest to the ID, indicating that there is good connectivity
between the ID, L-3 IE Canal, and nearby monitoring wells,
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Interceptor ditch operating rule (1973 -2011). The ID operating rule that was followed from the initial
date of operation of the CCS in February 1973 up until December 2011 (i.e., for 38 years) was as follows:

o Whenever the water-surface elevation in the L-31E Canal is more than 0.2 ft higher than the water-

surface elevation in CC-32, there is a seaward water-level gradient and no pumping is necessary.

« If the above criterion is not met, a seaward gradient is still taken to exist if the water-surface elevation
in the L-31E Canal is more than 0.3 ft higher than the water-surface elevation in the ID, Under this
condition no pumping is necessary.

• If neither of the above two criteria are met, pumping of the ID is initiated and the pumping rates are
adjusted to meet the 0.3-ft water-level difference criterion between the L-31E Canal and the ID,

0 Pumping is terminated when the criteria for a natural water-table gradient is met (without pumping).

Although this operating rule is no longer in effect, it is still relevant to this analysis since possible westward
migration of saline water from the CCS into the Biscayne Aquifer could have occurred while following this
operating rule. This concern is discussed subsequently.

Interceptor ditch operating rule (2011 - present). A more conservative revised operating rule for the
ID was initiated in December 2011 that considered freshwater piezometric-head equivalents rather than
measured water-table elevations. This resulted in changes to the ID operating rule, and since December

2011 the ID operating rule in effect is as follows:

o If the L-31E Canal water-surface elevation minus the CC-32 water-surface elevation is equal to or

greater than 0.30 ft then no pumping of ID is necessary, and a seaward gradient exists.

• If the L-31E Canal water-surface elevation minus the CC-32 water-surface elevation is less than

0.30 ft, a natural seaward gradient might still exist if the L-31E Canal water-surface elevation mi¬
nus the ID water-surface elevation is equal to or greater than 0.30 ft and the density of the water in
the ID is less than or equal to 1012 kg/m3. If a density in the ID is greater than 1012 kg/m3, a higher
elevation difference between L-31E and the ID is necessary and can be calculated by converting the
surface-water levels to freshwater piezometric-head equivalents.

0 If a natural seaward gradient does not exist, create an artificial seaward gradient by pumping the ID
until the ID is maintained at an elevation difference of at least 0.30-0.70 ft between the L-31E Canal
and the ID, depending on the density of the ID water,

The primary change between this revised operating rule and the previous operating rule is the increase in the
L-31E/ID/CC-32 water-level difference criteria and the consideration of variable-density effects. The use of
freshwater piezometric-head equivalents provides a more rigorous approach to the operation of the ID.

Effectiveness of the ID salinity-control system. Both the current and previous operating rules of the
ID salinity-control system have limited salinity-control effects and do not prevent the landward migration
of saline water originating from the CCS under all conditions. Following either of these operating rules,
pumping of the ID reduces the water level in the ID below that in the L-31E Canal thereby creating a seaward
water-table gradient and presumably precluding westward migration of groundwater originating in the CCS.
However, pumping water from the ID into the CCS generally elevates the water-surface in the CCS and it is
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possible for the water level in the CCS to be above the water level in the L-31E Canal, which then creates
the possibility that water originating in the CCS could pass under the ID even when the pumps in the ID are
running to prevent this occurrence. Interestingly, this scenario was recognized in an early report prepared

by the design engineers (Dames and Moore, 1971) based on results derived from an analog model of the
system. The analog model showed that westward migration of the saltwater interface is possible even if the
ID operating rule is followed. Further, Colder (200S) stated that operation of the ID salinity-control system
would prevent westward migration of CCS water "at least in the top 18 ft of groundwater." Measurements
taken during ID pumping have in fact shown several occurrences where the water level in the CCS exceeds
that in the L-31E Canal during ID pump operation, thereby indicating the possible ineffectiveness of the
ID salinity-control system. In actuality, the functioning of the ID salinity-control system is more accurately
characterized as intercepting shallow saline groundwater adjacent to the ID that is then pumped back to the
CCS when the natural gradients are low and the potential for saltwater intrusion exists. It is possible that
pumping of the ID under some circumstances simply creates a shallow subsurface (groundwater) circulation
in which water from the CCS flows into the ID as groundwater that is subsequently returned to the CCS as
pumped water. In support of this assertion, time series plots show that there are periods during pumping of
the ID when the bottom-water temperatures in the ID rose along with an increase in specific conductance
in the ID (Ecology and Environment, Inc., 2014). Aside from concerns regarding the effectiveness of the
ID control system in mitigating saltwater intrusion, secondary concerns have also been raised that the ID
control system contributes to the deterioration of groundwater quality in that it generally pumps less-saline
water from the ID into the hypersaline CCS which further contributes to increased salinity in the aquifer,

2 Temperature Variations in the Cooling Canals

The temperature in the CCS at the intakes to the power-generating units affect the efficiency and power
output of the generating units that use water from the CCS. Both the efficiency and the power output of
the generating units decrease with higher cooling-water temperatures. The practical upper limit of the
intake cooling-water temperature is determined by the characteristics of the condensers and auxiliary heat
exchangers in the generating units. In 2014 the Nuclear Regulatory Commission granted FPUs request to
increase the maximum intake cooling-water temperature from 10QoF to 104oF (37.80C to 40oC). If the
intake cooling-water temperatures in the CCS were to exceed 104°F, then FPL would be required to reduce
power output and possibly shut down one or more of the power-generating units. Since this occurrence

would adversely affect a large number of customers in the South Florida service region, Miami-Dade County
is obliged to work with FPL to find ways to avoid cutbacks in power generation resulting from elevated
temperatures in the CCS.

2.1 Results from Previous Studies

2.1.1 Temperatures in the CCS

Water temperatures in the CCS are almost always higher than synoptic temperatures of the overlying air,
and temperatures in the CCS are almost always higher than temperatures in nearby Biscayne Bay. Analyses
done by FPUs engineering consultants in around 2008 anticipated that the uprate of Units 3 and 4 would
cause a maximum temperature increase of 2.50F (L40C) in the cooling water discharged to the CCS and
an increase of 0.9oF (0.5oC) in the temperature of the intake water (reported in SFWMD, 2008). These
temperature changes were predicted to result in an increase in evaporation from the CCS of around 2-
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3 mgd, and the increased evaporation was expected to increase the salinity in the CCS by 2%o-3%o, In
contrast to the aforementioned predictions, it has been generally reported that temperatures in the CCS have
actually increased by 5-90F (3-50C) in the post-uprate period compared with the pre-uprale period. In
the summer of 2014 (during the post-uprate period), temperatures in the CCS' were sufficiently elevated as
to prompt concern regarding the sustainability of the CCS as an adequate source of cooling water to the
power-generating units. According to FPL's consultant (Ecology and Environment, Inc., 2014), the increase

in CCS water temperatures in the post-uprate period cannot be attributed to the uprate since the total heat
rejection rate to the CCS from Units 1, 2, 3, and 4, operating at full capacity prior to the uprate would
have been higher than the post-uprate heat rejection rate to the CCS for Units I, 3, and 4, operating at full
capacity. Unit 2 in the post-uprate period has been dedicated to operate in a synchronous generator mode
and hence not producing steam heat.

2.1.2 Thermal Efficiency of the CCS

The thermal efficiency of the CCS is a measure of the ability of the CCS to cool the discharged water down
to the background air temperature. An investigation of the thermal efficiency of the CCS was performed
by Lyerly (1998), and these analyses indicated that the thermal efficiency of the CCS at the time of the
study was equal to 86.4%, This efficiency was based on a 24-li average discharge temperature of 107.30F
(41,80C), average intake temperature of 91.10F (32.80C), and an average air temperature of 88,60F (31.40C).
In analyzing the temperature measurements, Lyerly (1998) noted that most of the cooling (i.e., most of the
temperature decrease) occurs as the water in the CCS flows from the (north) discharge location to (south)
collector canal, with much less temperature decrease as the water flows back from the collector canal to

the (north) intake location. It is expected that the thermal performance varies with flow rate and the state
of the CCS, so the reported thermal efficiency should be regarded more as a snapshot of conditions at the
lime of the measurements than as a constant value. More recent measurements between June 2010 and June

2012 (Ecology and the Environment, 2012) show water temperatures in the CCS on the discharge side of
the power-generating units being around 13.50F (7.50C) warmer on average than at the intake side of the
power-generating units, The average temperature at the south end of the CCS was only 20F (1.10C) warmer
than at the intake side of the power-generating units, which supports the assertion that most of the cooling
in the CCS occurs as the water flows from north to south,

2.1.3 Thermal Effects on Groundwater

Measured groundwater temperatures in some wells between the ID and the L-31E Canal show higher tem¬
peratures than the groundwater west of the L-31E Canal, and this occurence has been partially attributed
to limited cooling-canal water intrusion (Dames and Moore, 1977), A "groundwater thermocline" has been
reported to exist in the area west of the CCS, which shows a sudden decrease in groundwater temperature
at a particular depth in the aquifer. Measurements show that nearly all of the seasonal temperature fluc¬
tuations occur above an elevation of -25 ft NGVD. Below —25 ft NGYD, the groundwater temperature
generally remains in the range of 750F-770F (240C-250C), The seasonal temperature fluctuations above
-25 ft NGVD have been attributed to the heating and cooling of water in the L-31E Canal in response to
seasonal changes in atmospheric conditions. Notably there is some temperature stratification in the L-31E

Canal, in part due to the canal depth and limited flow. The near-surface water temperatures in the L-31E

Canal are almost always warmer than the bottom temperatures, and the surface temperatures exhibit more

daily variability in response to air temperature changes. Aside from the groundwater adjacent to the L-31E
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Canal, it has also been reported (Ecology and Environment, Inc., 2014) that since groundwater in monitor¬
ing wells TPGW-2M and TPGW-2D is warmer than other nearby surface waters such as Biscayne Bay or
fresh groundwater, the CCS might be influencing the groundwater temperatures in those wells. Based on
the aforementioned evidence, it can be concluded that the environmental effects of elevated groundwater
temperatures due to the operation of the CCS are inconsequential.

2.2 Heat-Balance Model of CCS

To fully understand the temperature dynamics in the CCS, it is necessary to have a validated heat-balance
model of tire CCS. In reviewing the documentation made available for this investigation, all indications
were that such a model does not currently exist, at least not in the public domain. Historical documentation
shows that a heat-balance model was developed in the early stages of operating the CCS, as reported by
Ray L. Lyerly Associates (1973), however, utilization of this model has not been subsequently reported.
As described by Lyerly (1973), the heat-balance model that was developed previously took into account
such key components as the heat entering the water from the power-generating units, the net heat entering
the water from shortwave solar radiation and longwave atmospheric radiation, and the latent heat transfer
associated with evaporation. The input variables in the thermal model were the air temperature, relative
humidity, wind velocity, and the net amount of radiation; the output variable was the water temperature in
the CCS.

2,2,1 Heat-Balance Model Formulation

To investigate and understand the thermal dynamics within the CCS, a preliminary heat-balance model of
the CCS was developed for this study. The CCS was divided into four zones as shown in Figure 3, where
water in the CCS flows sequentially through zones 1, 2, 3, and 4. The four delineated zones are the same

zones that are used in salinity-balance model of the CCS developed by the engineering consultant for FPL,
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The measuremenl stations that characterize conditions within each of the four CCS zones were taken as
TPSWCCS-1, TPSWCCS-2, TPSWCCS-4, and TPSWCCS-5, respectively, and the approximate locations
of these measurement stations are shown in Figure 3, The average-daily temperature measurements within

each of the CCS zones in the period 9/1/10-12/7/14 are shown in Figure 4, It is apparent from these

9/1/2010 9/1/2011 9/1/2012 9/1/2013 9/1/2014

Figure 4; Temperature measurements in CCS

measurements that the temperatures in the CCS decrease noticeably from zones 1 to 3 (i.e., moving from
north to south in the CCS), with much less temperature change as the water moves back to the northern
(cooling-water intake) end of the CCS through zone 4, Therefore, almost all of the cooling in the CCS occurs
in the south-flowing canals in the western portion of the CCS. It is further apparent from the temperature
measurements shown in Figured that the midsummer temperatures in 2014 (between July and August) were
higher than the midsummer temperatures in previous years. For the period of record (9/1/10-12/7/14), the
maximum measured daily-average temperature in Zone 1 was 1130F (44.90C) recorded on 8/21/14, and the
maximum measured daily-average temperature in Zone 4 was 101oF (38.30C) recorded on 8/22/14. Since
the maximum allowable temperature at the cooling-water intake is 104oF and measured temperatures in
Zone 4 have been close to this limiting value (e.g., 101oF recorded on 8/22/14), there is cause for concern.
Temperatures in Zone 4 near the 104oF limit could force curtailment of power generation by one or more
of the power-generating units, and cause power outages in South Florida. Given the elevated temperatures
that have been recorded in the CCS, is necessary to identify the fundamental reasons for these occurrences,
and to determine whether such occurrences are expected to continue in the future without any changes in

the CCS and/or power-plant operations. To fully understand the temperature dynamics in the CCS it was
necessary to develop a heat^-balance model of the CCS, which is described in the following section,

2,2,2 Heat-Flux Components

The heat fluxes within each of the CCS zones are illustrated in Figure 5, where the volumetric inflow rate and
temperature are Qi and Ti, respectively, and the corresponding quantities on the outflow side are Qz and Ta-
Within each zone, there are several sources of energy that are represented in Figure 5. These energy sources

rin this report "heat" and "thermal energy" are used interchangeably,
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Figure 5: Energy fluxes in CCS zone

and their quanlification are described below, where, for consistency with thermodynamic convention, energy

added to CCS is taken as positive and energy losses are taken as negative.

Absorbed solar radiation, (1 — a.)Rs. The incident solar (short-wave) radiation is represented by Rs [EL"2T_1]§,
and the albedo (i.e., reflectivity) of the water surface is represented by a [dimensionlessj; therefore the
amount of solar radiation that is absorbed within the zone is (1 — a)Rs. The average solar radiation,
Rs, for each day in the four-year study (9/1/10-12/7/14) was obtained from the Florida Automated
Water Network (FAWN) station located on the premises of the University of Florida Tropical Research
and Education Center (TREC) in Homestead, Florida. The albedo, a, of a water surface is typically
on the order of 0.1 for latitudes In the range of 20° -30° (Cogley, 1979), and a value of 0.1 was used
as a reference value for this investigation. Factors such as the concentration of algae in the CCS can
affect the value of cr, and therefore the sensitivity of the temperature dynamics within the zone to
elevated algae concentrations was investigated by varying a. The minimum value of a is equal to
zero, in which case all of the incident solar radiation is absorbed by the CCS and none is reflected.
Hence, a was varied within the range of 0 - 0.1.

Evaporation heat flux, Evaporation extracts heat from the CCS due to the latent heat of evaporation
required to transform water from the liquid phase to the vapor phase. The evaporation heat flux,
E'b [EL^T"1], is given by

Eh = -EpfLv (1)

where E [LT_1] is the evaporation rate, p( [ML-3] is the density of fresh water, and Lv [EM-1]
is the latent heat of vaporization of water. The evaporation rate of water has long been known to
decrease with increasing salinity (e.g., Harbeck, 1955; Salhorta et al., 1985). In the present study,
daily evaporation rates, E, were calculated based on typical salinities in the CCS, measurements
of water temperature, Ts [0], at the monitoring station within the zone, onsite measurements of air
temperature, Ta [©] and relative humidity, RH [dimensionless] at station TPM-1, and measurements
of wind speed, Vw, at station TD. The freshwater density, p{, in Equation 1, was taken as 994kg/m3,
which is the approximate density of fresh water at 350C (950F), The latent heat of vaporization,
Lv, in Equation 1, is known to depend on both the temperature and salinity of the source (liquid)
water. At a temperature of 35qC, values of Lv at salinities of 60%o and 80%o are 2.279 MJ/kg and
2.229 MJ/kg, respectively (Sharqawy et al, 2010), and an average of 2.254 MJ/kg was used for Lv in
the energy analysis. The empirical formula used for estimating E [cm/d], from onsite meteorological

?Terms in square brackets indicate dimensions: E = energy, L = length, M = mass, T = time, and © = temperature.
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measurements is

E = - Cw(0.29g + O.llKv) Ipesfc) — RHes(Ta)] (2)
v ¦     ^

=/(Kv)

where Cw [dimensionless] is a calibration constant, f(Vxv) ~ C'w(0.299 -f 0.1iyv/) is a wind function
that accounts for the effect of wind on evaporation, Vw is the wind speed in m/s, [dimensionless] is a
factor that accounts for the effect of salinity on the saturation vapor pressure of water, and es(J') [kPaJ
is the saturation vapor pressure of water at temperature T. Equation 2 was used to calculate the

evaporation for the sake of consistency with the previously developed salinity model of the CCS,
where the constants Cw and (3 were taken as 0,69 and 0,885, respectively. In the salinity model, the
value of Cw was determined by calibration, and the value of (3 was obtained from previous research
on evaporation from saline water bodies reported by Salhorta et al. (1985). The evaporation formula
given by Equation 2 has an uncertain functional form, particularly for the wind function /(l/w).

Uncertainty in the wind function. Wind functions used to estimate evaporation typically have the
form /(Kv) = a + 6Km where a and b are constants, Such a wind function is used in Equation 2,
In artificially heated waters, vertical convection is particulary important under low-wind conditions
making specification of the value of a a key parameter. The wind function used in Equation 2 was
originally proposed by Williams and Tomasko (2009) for heated waters, however, alternate formula¬
tions have been proposed by others (e.g., Brady et al, 1969; Ryan and Harleman, 1973). Notably,
the formulation proposed by Ryan and Harleman (1973), and subsequently supported by Adams et al.
(1975), accounts for the effect of the temperature difference between the heated water and the overly¬
ing air in specifying the convection parameter a in the wind function, which is a logical relationship
that is not accounted for in the other models (including the model used in this study) and could be an
important consideration in accounting for convective heat transfer at low wind velocities.

Rainfall heat flux, R^. Rainfall that is cooler than the water in the CCS extracts thermal energy from
the CCS because thermal energy in the CCS water is used to warm the rainwater. The heat flux,

[EL2T_1] due to rainfall directly on the CCS can be estimated using the relation

Rh = -ptcp(dr{T8-Tv)

where pf [ML"3] and Cpf [EM"1©"1] are the density and specific heat of the (fresh) rainwater, re¬
spectively, dt is the depth of rainfall, Ts [0] is the temperature of the water in the CCS, and Tx [©] is
the temperature of the rainfall, There are no direct measurements of rainfall temperature at the Turkey
Point site, however, it can be estimated that during a rainfall event the ambient ah can be cooled by
several degrees, and the temperature of raindrops approaches that of the cooled ambient air. Cooling
effects of rainfall on the ambient air have been reported to be as high as 10oC (Byers, 1949). On a
global average, raindrops can have temperatures in the range of 32oF-80oF (0oC-27oC). For pur¬
poses of the present analysis, the temperature of the rainfall, Tr> was assumed to be 680F (20oC), and
the corresponding values of pf and were taken as 998 kg/m3 and 4.180 kJ/kg'0C, respectively. The
temperature dynamics in the CCS zones are relatively insensitive to the assumed temperature of the
rainfall.

Atmospheric longwave radiation, La. Any body of matter whose temperature is above absolute zero emits
longwave radiation. Longwave radiation, La [W/m2] emitted by the atmosphere can be estimated us¬
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ing the relation (Chin, 2013)

£» = ff(r. + ZTS^O.B + 0.031v/RHe,(ra)(l - Rh)

where a is the Stefan-Boltzmann constant (= 4,903 x 10~9 MJ-m2K-4d_1)} ra[0C] is the air tem¬

perature, RH [dimensionless] is the relative humidity, es(Ta) [mm Hg] is the saturation vapor pressure
of water at temperature and Rl is the longwave reflection coefficient that can be taken as 0,03.

On cloudy days, atmospheric longwave radiation can be the greatest source of thermal energy at the
water surface.

Water longwave radiation, Lw, Water in the CCS also emits longwave radiation by virtue of its temper¬
ature being greater than absolute zero. Longwave radiation, Lw [W/m2] emitted by the water in the
CCS can be estimated using the relation (Chin, 2013)

Lw — —ccr(Ts -f- 2T3)4

where e is the emissivity of water that can be estimated as 0.97 [dimensionless], a is the Stefan-
Boltzmann constant as given previously, and Ts [0C] is the temperature of the water in the CCS.

Heat interchange with surrounding aquifer, Gh. The CCS exchanges heat with the surrounding aquifer
via seepage of groundwater into and out of the CCS, and conduction of heat between water in the
CCS and groundwater in the surrounding aquifer. It is to be expected that the region immediately
surrounding the CCS is normally cooler than the water in the CCS, in which case there will be cooling
of the CCS water due to heat conduction between the CCS and the surrounding aquifer, cooling due to
seepage inflow from the surrounding aquifer into the CCS, and no cooling or heating due to seepage
outflow from the CCS into the surrounding aquifer. The cooling heat flux due to conduction can be
assumed to negligible compared to the heat flux due to seepage inflow. The heat flux G), [EL~2T_1]
due to seepage inflow is proportional to the temperature difference between the water in the CCS and
the groundwater in the surrounding aquifer and can be estimated by the relation

Gh = -fgCpg —pATSg
/is

where pg [ML""3] and c^g [EM-1©-1] are the density and specific heat, respectively, of the groundwa¬
ter surrounding the CCS, Qag [L3T_1] is the seepage inflow to the CCS from the surrounding aquifer,
As [L2] is the area of the CCS zone, and ATSg [0] is the difference between the temperature in the
CCS, Ts [0], and the temperature on the surrounding groundwater, Tg [0] (i.e., - Ts)

Conduction heat flux, Cm The conduction heat flux is associated with the sensible transfer of heat be¬
tween the CCS water and the air above the CCS. The conduction heat flux, Ch [W/m2] can be esti¬
mated using the empirical relation (Chin, 2013; Chapra, 1997)

Ch = -CB/(Kv) CTa-Ta)

where cq is Bowen's coefficient, and /(yw) is the wind function as defined in Equation 2. Following
the guidance given in Chin (2013) and Chapra (1997), the value of cb can be estimated as 0.063.
According to Martin and McCutcheon (1998), sensible heat transfer from lakes and reservoirs to the
overlying air due to conduction and convection is a relatively small component of the heat balance
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equation that is poorly understood, and Brown and Barnwell (1987) have noted that the conduction
heat flux from lakes and reservoirs to the overlying air calculated by heat-transfer theory is normally
small enough to neglect. Given the aforementioned considerations, conduction of heat between the
CCS and the overlying air was neglected in this analysis.

Based on the component heat fluxes described above, the net heat flux, Hq [ELT2?"1], into the CCS is
given by

4

aa = E{[(1-a)R* + ^ + i?h + la + £» + Ohli A;} (3)
i=l

where i is an index that refers to each zone within the CCS, A,; [L2] is the area of Zone i, and the summation
is over the four zones within the CCS. The areas of each of the zones in the CCS are given in Table 1, and the
total area of the CCS is approximately 1907 ha (= 4712 ac). The heat extracted from the CCS by pumping

Table 1: CCS Zonal Areas in Energy and Salinity Models

Zone
Area
(ha)

1 368.0
2 795.1
3 396.6
4 347.0

Total 1906.7

cooler water from the ID into the CCS was calculated in a similar manner to the method used to calculate
the cooling effect of rainfall, where the "effective" rainfall rate is equal to the volume of water pumped from
the ID divided by the area of the CCS. Assuming (conservatively) that the temperature difference between
the ID water and the CCS water is 10oC (50oF), the cooling effect of pumped ID water was found to be
negligible compared with other component fluxes in the heat-balance equation.

2,2,3 Heat-Balance Equations

Under steady-state conditions, conservation of thermal energy requires that the net rate at which heat is
added to the CCS is equal to the difference in thermal energy between the water leaving the CCS and the
water entering the CCS. This relationship is expressed by the following equation,

^C = A.^Q(T4-r1) (4)

where ps and CpS are the density and specific heat of the CCS water, Q is the flow rate of water through the
CCS, n the temperature of the cooling water at the intake of the power plant (in Zone 4), and Ti is the
temperature of the cooling water at the discharge from the power plant (in Zone 1). If the power-generating
units add heat to the water at a rate Hq, then between the intake and discharge end of the power-generating
units the heat-balance equation is given by

H& = psCpSQ(Ti — 71}) (5)
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Combining Equations 3, 4, and 5 requires that the heat rejection rale in the power-generating units, Hq, is
related to the net rate at which heat is added to the CCS, Hq, by the relation

j-Jq — — | ((1 — <x)Rs + E\\ + R\\ + Lix + Ly, + G}i]i JU | (6)

This equation can be used to estimate the heat-rejection rate, FIq, of the power-generating units based on
field measurements that are used to calculate the terms on the righthand side of Equation 6. In cases where
daily time steps are used, estimated values of Hq might fluctuate about a mean value and be difficult to
discern. In such cases, the average heat-rejection rate, (HG)ji over a period of J time steps can be estimated
using the relation

7
1

(Rg)j J At (V)
3=1

where At is the duration of each time step. In accordance with Equation 7, a constant heat rejection rate
can be recognized by plotting the cumulative estimated heat rejection rate, HoAt, versus time, J At,

which would would result in a straight line of constant slope equal to (Hg)j, This relationship was used
in this study to identify periods of constant heat rejection rate of the power-generating units that utilize the
CCS.

2.2.4 Model Results

The heat-balance model was applied to each of the four zones within the CCS to determine the net heat
flux into each zone, and the results from all zones were combined to determine the net heat flux into the

entire CCS. The energy model was applied at daily time steps for the period of record 9/1/10-12/7/14. The
thermal-energy dynamics within each of the CCS zones are similar, and the fluctuations of the heat-flux
components in Zone 1 will be used to demonstrate the thermal-energy dynamics within each zone.

Zone 1 heat-flux components. The longwave radiation and shortwave solar energy fluxes as a function of
time arc shown in Figure 6(a), and the evaporation and rainfall heat fluxes as a function of time are shown
in Figure 6(b). It is apparent that the shortwave and longwave energy fluxes vary seasonally, and that there

-p

JE
'—>
2
x

t+zz
4—'
CO
OJX

40
20

0
-20

-40

-60

Longwave atmospheric [L
__Z

rjJli
}\!L

wr MP n

Longwave water {L )

Solar (/?s)

1 'T if

40
20

0
-20

-40

-60.

5

Rainfall (R)
/

•-ir.tPtjJEllj
HP

^^ r'—'

7
Evaporation (E

rn m ro ^

x—1 rH T—f
cn r-t m Ch rri tn CT) IT) <T| fH m 0!

(a) Longwave and solar energy (b) Rainfall and evaporation energy

Figure 6: Energy fluxes in Zone 1
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is much more seasonal variation in the shortwave solar radiation than in the longwave radiation. The net
longwave radiation has a cooling effect (i.e. net negative heat flux) which contributes to a net-radiation
cooling of the CCS water at night when the solar radiation is effectively zero. It is apparent from Figure 6(b)
that evaporation and rainfall generally have a cooling effect, with evaporation usually having the greater
cooling effect and rainfall having a lesser cooling effect. The convective heat flux between the CCS and the
adjacent groundwater, G\u is not shown in Figure 6 because the magnitude of Gi, is generally much smaller
that the heat flux due to rainfall and therefore has a minimal impact on the heat balance within the CCS.

Heat rejection rate of the power-generating units. To determine the thermal dynamics in the entire
CCS, the component heal fluxes were determined for each zone within the CCS, and these heat fluxes
were combined in accordance with Equation 6 to determine the thermal energy that is added to the CCS
by the power plant (i.e., the heat-rejection rate). The cumulative heat-rejection from the power plant as a
function of time for the entire CCS is shown in Figure 7. It is apparent from Figure 7 that there are two
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Figure 7; Cumulative heat rejection rate from the power plant

periods during which the heal rejection rate is approximately constant. The first period, shown as Period 1 in
Figure 7, covers the time interval 9/1/10-2/1/13, and the second period (Period 2) covers the time interval
7/1/13-12/1/14, Notably, Period! includes the pre-uprate period before May 2013 and Period2 includes
the posl-uprate period after May 2013. During Period 1, the average heat-rejection rate is estimated to be
around 2800 MW, and during Period 2 the average heat-rejection rate is estimated to be around 5500 MW.
Although these estimated heat rejection rates are preliminary estimates and derived from an uncalibrated
heat-balance model, the distinct difference in heat-rejection rates between the two periods is clear, and the
numerical estimates of the heat-rejection rates during these two periods are reasonable given the capacities
of the power-generating units serviced by the CCS and the energy efficiencies normally associated with both
fossil-fuel and nuclear power plants. A logical inference from the results shown in Figure 7 is that the uprate
in power-generating capacity of the two nuclear- units (Units 3 and 4) has caused the total heat-rejection rate
from the power plant to increase significantly. This finding is not inconsistent with the condition that the
post-uprate generating capacity of the power plant served by the CCS is less than the pre-uprate generating
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capacity (due to Unit 2 operating in synchronous generator mode). This is so because in the post-uprate
generating capacity there is a significant shift from fossil-fuel generation to nuclear-power generation, and
nuclear-power units are known to have a much higher heat-rejection rates to cooling water than fossil-fuel

generating units, which release a significant portion of their waste heat in flue-gas emissions.

Effect of algae, It is assumed that the algae content of the CCS affects the heat balance in the CCS
by increasing the amount of solar energy that is absorbed by the CCS, Consequently, the effect of algae
in the CCS was investigated by reducing the albedo (i.e,, reflectivity), cx, of the water surface from 0.1
to 0,0 starting on January 1, 2014. An albedo of 0.1 was used in the "normal" simulations presented in
Figure? since this is the typical value of a that is associated with water surfaces at subtropical latitudes; this
corresponds to 90% of the incident solar radiation being absorbed by the water in the CCS. Assuming that
the effect of algae is to retain more solar heat, then taking a = 0 reflects the extreme case where the CCS
with high concentrations of algae absorbs 100% of the incoming solar radiation. The effect of reducing a
from 0.1 to 0.0 on the estimated cumulative heat-rejection rate is shown in Figure 8. It is apparent that the
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Figure 8: Estimated algae effect on estimated cumulative heat rejection rate from the power plant

impact of the higher absorption rale of solar energy attributed to high algae concentrations is relatively small
compared with the heat rejection rate of the power-generating units. In quantitative terms, the increased rate
of heating of the CCS due to reduced reflection of solar energy is around 400 MW, compared with a normal
heal rejection rate of around 5700 MW (in 2014). This indicates that the (maximum) rate of increased
heating caused by algae is only around 7% of the normal heat-rejection rate, and hence there is a relatively
small heating effect caused by algae in the CCS,

Relationship between increased net heat flux and temperature. An increased heat-rejection rate would
be expected to increase the temperature in the CCS relative to the temperature of the overlying air. Repre¬
senting the temperature in the CCS as TSi and the temperature of the overlying air as Ta, this temperature
difference is Ts - Ta, The variation of Ts — Ta as function of time for each of the four CCS zones is shown
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in Figure 9, where the average temperature difference during Period 1 and Period 2 are shown as horizon¬
tal lines. It is apparent from Figure 9 that the increase in the average heat-rejection rate from Period 1 to

u
0

I
l-"1

cuu
c
cu

1
£
Z3

CU
ex*

25

20

15

10

5

0

-5

25

20

15

10

5

0

Zone 1

1

IF. Jrhm..

Zone 3

rfj or

25

20

15

10

5

0

Zone 4

^ r-^ rH T-( T-t r-1 T-t T—f T-h
t-T tH r-T i—t rH rH* r-f rH v—j rH t—T tH
ctT fN «*o OT,fS,rr>tS'a> fN m" ID CTT"

OOv-(*HrHtHrNcNr--lrN-Jrorrirrirri^^t'^^

*—I rH r-H^ rH rH^ rH t-| rH rH^
0r(Nmu3cn(Nm(jD'oip-jmcocnfNn:ruDo:rM

Figure 9: Temperature differences between CCS and overlying air. Horizontal lines show intervals of con¬
stant heat-addition rates.

Period2 corresponds to an increase in the average value of Ts — Ta, Representing the average value of

Ts — Ta during Period 1 as ATf and the average value of Ts — Ta during Period2 as AT2, these averaged
values for each CCS zone are shown in Table2, along with the corresponding standard deviations, Sj and
S2, respectively. These results show that in Zone 1, which accepts the cooling-water discharge, the average
temperature difference between the CCS and the overlying air has increased from 9,60C (18C'F) to 13.10C
(23,60F), which corresponds to an average temperature increase of 3,50C (6,30F). In Zoned, which con¬

tains the cooling-water intake, the average temperature difference between the CCS and the overlying air
has increased from 2,80C (5,G0F) to 5,40C (9.70F), which corresponds to an average temperature increase
of 2.60C (4.70F). These changes in average temperature can be contrasted with previous (pre-uprate) pre¬

dictions made by FPL's engineering consultants in 2008 where it was anticipated that the uprate of Units 3
and 4 would cause a maximum temperature increase of i.40C (2,50F) in the discharged cooling water (to
Zone 1) and an increase of 0.5oC (0.9oF) in the temperature of the intake water (from Zoned). The standard
deviations of the temperature fluctuations are similar across all zones, and have shown relatively modest

decreases between the pre-uprate and post-uprate periods. Of particular interest, in Zone 1 the standard de¬

viation decreased from 3.80C (6.80F) to 3.30C (5.90F), and in Zoned the standard deviation decreased from
3.90C (7,0oF) to 3.50C (6.30F).
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Table 2; Temperature Statistics in CCS

Period 1 Period 2

AT i (S'I AT2 5*2 AT 2 — AT 1
Zone (0C) (0C) (0C) (0C) ~(°C) pFT

1 9.6 3.8 13.1 3.3 3.5 6.3

2 4,6 3.7 8.4 3.7 3.8 6.8

3 2.9 3.9 5.5 3.6 2.6 4.7

4 2.8 3.9 5.4 3.5 2.6 4.7

Thermal efficiency. The thermal efficiency, %, of the CCS is a measure of the ability of the CCS to
cool the water down to the background air temperature. The thermal efficiency of the CCS was previously
measured by Lyerly (1998) using the relation

T< —TJ, I A. /0\
T/t = 1 - = ^7 (8)

Td Ta

where Ttj and T\ are the temperatures of the cooling water at the discharge and intake ends of the power
plant, respectively, and Ta is the temperature of the ambient air above the CCS. The thermal efficiency of
the CCS can be estimated using Equation 8 by replacing Tci - Ta by the average value of % — Ta in Zone 1,
and replacing T; — Ta by the average value of Ts — Ta in Zone 4. Using the averaged temperature differences
given in Table 2 in Equation 8 gives:

Period 1: r/t = 1 - = 0.71, Period2: 1% — 1 - = 0.59

These results indicate that the thermal efficiency of the CCS in Period 1 is around 70% and the thermal
efficiency of the CCS in Period 2 is around 60%. Hence, the thermal efficiency of the CCS has apparently
decreased between Period 1 and Period 2. The reason for this decrease in thermal efficiency is not readily
apparent and could be due to a variety of factors, including increased thermal loading and increase algae
concentrations in the CCS. It should be noted that the thermal efficiency of 86% reported by Lyerly (1998)
is not directly comparable to the values calculated here, since the additional cooling between the discharge
location and the Zone 1 temperature measurement station, as well as the additional cooling between the
intake location and the Zoned temperature measurement location are not taken into account in the present

analysis.

2.2.5 Conclusions

The results derived from the heat-balance model indicate that the rate of heat addition to the CCS has in¬
creased significantly during the period of record, and that the increased heat-addition rate is manifested in
an increase in the average temperature in the CCS relative to the temperature of the overlying air. It appears
that the most likely cause for the increased heat-addition rate is an increased heat-rejection rate from the
power-generating units. Notably, the increased heat-addition rate began shortly after the beginning of the
post-uprate period. As a result of the increased heat addition to the CCS, the average temperature in the
intake zone (Zone 4) has increased by approximately 2.60C (4.70F). Interestingly, this measured increase in
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average temperature is slightly greater than the increase in the maximum allowable operating temperature
at the intake location of 2*20C (4.0oF)^ approved by the Nuclear Regulatory Commission in 2014, There¬
fore, the increased maximum allowable operating temperature has not reduced the probability of the intake
temperatures exceeding the threshold value, and might have slightly increased the probability of exceeding
the threshold temperature. This serves as a cautionary note regarding further increases in power generation

beyond 2014 levels without providing a supplementary system to cool the water in the CCS. Others have
cited increased algae concentrations in the CCS as being as a possible reason for elevated temperatures of
the water in the CCS, However, a sensitivity analysis indicates that changes in the algae-influenced solar
reflectivity of the CCS within a realistic range are unlikely to have been of sufficient magnitude to cause the
observed changes in temperature, nor stimulate the sudden change in heat-addition rate that was observed
almost immediately after the beginning of the post-uprate period. There are indications that the thermal
efficiency of the CCS has decreased significantly between the pre-uprate and post-uprate periods. Further
investigation is recommended to confirm this finding and to identify the factor(s) causing the reduced ther¬
mal efficiency.

Limitations of the heat-balance model. The heat-balance model developed for this study is based on the
best estimates of all of the heat-balance components that influence the temperature in the CCS, However,

the heat-balance model has not been calibrated due to lack of available data for calibration. Data required
to calibrate the heat-balance model would include synoptic measurements of the flow rate and temperature
differences between the intake and discharge stiuctures of the power-generating units, and synoptic tem¬
peratures and flow rates at the inflow and outflow faces of each CCS zone. Calibration of the heat-balance
model would not necessarily change the key inferences that have been drawn from the uncalibrated model,
namely that there has been a significant increase in the heat-rejection rate from the power-generating units
during the post-uprate period, and that increased algae concentrations and increased ambient temperatures
are not the most likely causes of elevated temperatures in the CCS, Further development of a calibrated
heat-balance model is warranted to confirm the conclusions that have been drawn.

3 Salinity Variations in the Cooling Canals

Salinity is defined as the mass of dissolved salts per unit mass of solution, and is usually reported directly in
units of either parts per thousand (%o) or as a dimensionless number on the practical salinity scale 1978 (PSS-
78). Salinities are sometimes expressed indirectly in terms of chlonnity (mg/L chloride) or conductance
(mS/cm). In this report, salinities are expressed in units of parts per thousand (%o), which gives salinities
approximately equal in magnitude to salinities expressed in PSS-78. As reference points, average seawater at
250C has a salinity of 35%o, a chlorinity of 19.84 g/L, and a specific conductance of 54,7 mS/cm, Hypersaline
water is typically defined as water with a salinity greater than 40%o or a specific conductance greater than
61.5 mS/cm, and brine is typically defined as water with a salinity greater than 50%o. These hypersalinity
and brine thresholds are routinely exceeded in the CCS, and therefore water within the CCS can be properly
classified either as being hypersaline or as brine.

'Prom 37,80C to 40oC (100oF to i04DF)
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3,1 Results from Previous Studies

There has been a continuous upward trend in salinity since the CCS began operation in August 1973, and
this trend is clearly apparent in Figure 10, which shows the maximum reported salinities in the CCS since the
initial NPDES report was submitted in 1973, The long-term trend of increasing salinity shown in Figure 10

Figure 10: Maximum observed salinities in the CCS since initial operation

can be approximated as being linear (as shown by the linear trend line) with a salinity increase of around 5%o
per 10 years. It is also apparent from Figure 10 that the rate of increase in salinity might have accelerated
since 2013, The salinity in the CCS when it was first put into operation was around 26.5%o, with the
contemporaneous salinity in Biscayne Bay being around 33%o (Lyerly, 1973). The average CCS salinity in
1998 was reported to be in the range of 38 ~50%o (Lyerly, 1998), and in May 2014, the salinity in the CCS
was reported to be as high as 95%o.

Salinity-control processes. The key processes affecting the salinity in the CCS are: rainfall, evaporation,
and groundwater exchange between the CCS and the surrounding aquifer. Average annual rainfall at Turkey
Point is approximately 60 inches, and the natural annual evaporation at Turkey Point is approximately equal
to the average annual rainfall. Actual evaporation of water from the CCS exceeds natural evaporation due
to the elevated temperatures in the CCS, The steady increase in salinity since operation of cooling canals
began in the early 1970s (as shown in Figure 10) has been most commonly attributed to evaporation excess
over rainfall,

3.1.1 Historical Chloride Levels

Chloride concentrations (i.e., chlorinities) in the CCS between June 2010 and June 2012 were in the range of
26-46 g/L with an average chlorinity of 33.9 g/L, The average chlorinity in Biscayne Bay during the same
period was 18,9 g/L (Ecology and Environment, Inc., 2012), There is little difference (less than 10%) in
chloride concentration between samples collected near the surface or near the bottom at any given sampling
location within the CCS canals. Chloride concentrations in the CCS during the post-uprate period were
observed in range of 27,0-49,8 g/L, with the highest values observed in March 2014 and the lowest values
in June 2013 (Ecology and Environment, Inc., 2014),
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3,1,2 Historical Specific Conductance Levels

Specific conductances in tlie CCS between June 2010 and June 2012 were in the range of 70-90mS/cm.
Specific conductance in the CCS has been rising since the beginning of the dry season in 2014 and reached
over 120niS/cm in May 2014. The average post-uprate specific conductance for all CCS stations was
reported as 92.6 mS/cm, and this average value was over 15 mS/cm higher than the average value reported
in the pre-uprate period.

3,2 Salinity-Balance Model of CCS

The salinity-balance model of the CCS that is currently being used to simulate salinity variations in the
CCS was developed by engineering consultants for PPL. The salinity-balance model uses a finite-control-
volume approach in which the control volume is defined to include the canals of the CCS and the adjacent
interceptor ditch (ID), The salinity-balance model is closely related to a companion water-balance model,
with both models having been developed by the same contractor and described by Ecology and Environment,
Inc. (2012). For purposes of the current analyses, this previously developed model will be accepted as valid
and the relevant components of the model formulation are described in the following section.

3,2,1 Salinity-Balance Model Formulation

Component salinity fluxes into and out of the defined control volume are determined by multiplying the
water (volume) flux by the corresponding salinity. The components of the water balance model are the
lateral and vertical seepage into the CCS, blowdown water (i.e., additional water pumped from other units
to the CCS), rainfall (including runoff from earth berms between canals), and evaporation. The key features
of the salinity model are as follows;

• The base of the control volume is assumed to be the bottom of the ID and the cooling canals, whose
elevation ranges from approximately -3 ft feet NAVD1 to approximately -30 ft NAVD. The elevation
of bottom of the ID is approximately -20 ft NAVD. Sloping sidewalls of the canals in the CCS are
taken into account by expressing the water-surface area as a function of the water-surface elevation(s)
in the CCS,

• Lateral seepage of water and salt between the L-31E Canal and the control volume is calculated
directly from the product of the calibrated hydraulic conductivity and the difference in water-surface
elevations between the L-31E Canal and the ID,

• Lateral seepage of water and salt between Biscayne Bay and the control volume is calculated directly
from the product of the calibrated hydraulic conductivity and the difference in water-surface elevations
between the CCS and Biscayne Bay.

d Vertical seepage of water and salt through the bottom of the control volume is calculated directly from
the product of the calibrated hydraulic conductivity and the difference in the water-surface elevations
in the CCS and the measured and estimated piezometric heads beneath the CCS,

• Evaporation is estimated using Equation 2, which uses meteorological data collected from meteoro¬
logical stations in and immediately to the north and south of the CCS.

'"NAVD" refers to the NAVD 88 datum,
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* Rainfall is estimated using Next Generation Weather Radar (NEXRAD) precipitation data provided by
the SFWMD, Runoff into the control volume from earth berms between canals is used as a calibration
parameter and is initially assumed to be 50% of the rainfall that falls on the berms,

* Added water from Units 3 and 4 are assumed to be freshwater (non-saline); Unit 5 blowdown salin¬
ities are adjusted to between 20% and 80% of seawater (35%c), with the exact percentage used as a
calibration parameter.

* The ID control system is simulated to operate primarily between the months of January and June; with
pumping rates as high as 50 mgd and averaging 4.5 mgd over the calibration period,

6 The water-budget model is calibrated first by minimizing the errors between the simulated and ob¬
served storage in the control volume. Parameters adjusted during calibration of the water-budget
model included the hydraulic conductivities in the aquifer adjacent to and beneath the CCS, an evap¬
oration factor that adjusts the coefficients in the wind function, the amount of runoff that enters the
control volume as percentage of precipitation, and the amount of Unit 5 cooling-tower water that is
lost to evaporation before entering the CCS, The salinity model uses measured salinities In and around
the CCS.

Calibrated values of the horizontal hydraulic conductivities in the aquifer surrounding the control volume
have been found to be in the range of 500-950ft/d, and calibrated values of the vertical hydraulic con¬
ductivities beneath the control volume have been found to be in the range of 0.1 -4ft/d, Vertical hydraulic
conductivities beneath the northern discharge canals and beneath the return canals, where it is assumed
deeper canals intersect highly permeable material underlying the muck and Miami Limestone Formation,
were calibrated to have (higher) vertical hydraulic conductivities of 3.8 fl/d and 4ff/d, respectively. Lower
vertical hydraulic conductivities of 0.1 ft/d were calibrated for the mid- and southem portions of the dis¬
charge canals, as well as the southem portion of the return canals. Calibration of the salinity model was
done entirely by the FPL contractor,

3,2,2 Previous Model Results

The model was run to simulate salinity variations both before the uprate (i.e., before November 2012) and
after the uprate (i.e., after May 2013), The results of these model simulations are useful in understanding
the salinity dynamics in the CCS and are described below,

Pre-uprate model results. The salinity model was calibrated for a 22-month pre-uprate period and the
results showed an average volume outflow rate from the CCS of 0,62 mgd, with monthly-averaged outflow
rates ranging from —46.6 mgd (October 2010) to +52.1 mgd (September 2010) (Ecology and Environment,
Inc., 2012), Net flow through the bottom of the CCS was generally outward between the dry-season months
of September through February, and inward during the wet-season months. Average inflow from precipita¬
tion during the wet season was more than twice that for the dry season. It was reported that vertical flows
into and out of the control volume were substantially larger than lateral flows,

Post-uprate model results, A second round of salinity-model results was reported for the post-uprate

period of June 2013-May 2014 (Ecology and Environment, Inc., 2014), The results showed an average
outflow rate of 3.26 mgd, with monthly-averaged outflow rates ranging from —31,1 mgd (June 2013) to
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+19.6 mgd (July 2013). During the pre-uprate and interim operating period, (September 2010 to May 2013),
precipitation accounted for 39.4% of inflowing water to the CCS and evaporation accounted for 63.7% of
the outflowing water from the CCS. There was an average rate of increase of salt in the CCS during the
post-uprate period of 2,2 x 1Q8 ]b/d, which was attributed primarily to the combined effects of low rainfall
and high evaporation. These model simulations were able to match the summer 2014 rise in salinity from
approximately 60%o to approximately 90%o,

3.2.3 Analysis of Salinity Dynamics

The primary drivers of salinity variations in the CCS are rainfall, evaporation, and seepage exchanges be¬
tween the CCS and the surrounding aquifer. Pumpage from the ID can also influence salinity variations in
the CCS, but its role is secondary to that of the aforementioned processes. Evaporation increases the salin¬

ity, rainfall and ID pumpage decrease the salinity, and seepage interchange with the surrounding aquifer can
either increase or decrease the salinity depending on other factors.

Salinity variations under dry conditions. Under conditions of no rainfall (i.e., dry conditions), salin¬
ity in the CCS is primarily controlled by evaporation, and the salinity in the CCS steadily increases with
time. Evaporation removes pure water from the CCS, and the volume of pure water that is evaporated is
replenished by the seepage of saline water into the CCS from the surrounding aquifer. Since the CCS is
directly connected to the surrounding aquifer, the water surface elevation within the CCS remains close to
the water-table elevation in the surrounding aquifer which changes over relatively long time scales (viz.
months) compared to the shorter time scales (viz. days, weeks) over which significant salinity variations are
observed. Small differences between the water-surface elevations in the CCS and the water-table elevations
in the adjacent aquifer are proportional to the seepage interchange between these two bodies of water. Over
shorter time scales (viz. days) the evaporated volume of pure water is approximately equal to the seepage
inflow volume of saline water, and the volume of water within the CCS remains approximately constant.
This mechanism results in an increased mass of salt in an unchanged CCS volume, and hence an increase in
salinity.

Salinity variations under wet conditions. When rainfall occurs (i.e., wet conditions), salinity is primarily
controlled by the difference between evaporation and rainfall. Conditions under which evaporation exceeds
rainfall result in the net removal of pure water from the CCS and the dynamics of salinity variations under
this condition are similar to those described previously for evaporation without rainfall. Hence, for time
intervals where evaporation exceeds rainfall, the salinity in the CCS can be expected to increase. For time
intervals where rainfall exceeds evaporation, there is a net inflow of (approximately) pure water into CCS
that is equal to the difference between the rainfall and evaporation volumes, and this inflow is approximately
balanced by the volume of saline water that seeps out of the CCS into the surrounding aquifer. The salinity
of the seepage outflow is approximately equal to the salinity of the water within the CCS. This mechanism
results in a decreased mass of salt in the CCS in an unchanged volume, and hence a decrease in salinity.

Salinity variations under ID pumping. Pumping water from the ID into the CCS has a relatively minor
effect on the salinity in the CCS relative to rainfall and evaporation, since the volume of pumped water is
relatively smaller and the difference in salinity between the pumped water and the water in the CCS is also
less than for evaporation and rainfall.
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3.2,4 Demonstration of Salinity Dynamics

The mechanism driving salinity changes in the CCS can be demonstrated using the previously calibrated
salinity model. The cumulative rainfall, evaporation, seepage inflow, ID pumpage, and water storage (= net
inflow) within the CCS between September 2010 and April 2014 are shown in Figure 11. It is apparent
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Figure 11: Water inflow into CCS

from Figure 11 that the storage in the CCS remains relatively constant compared with cumulative rainfall,
evaporation, ID pumpage, and seepage inflow. Further, it can be asserted from Figure 11 that the seepage
inflow adjusts to the difference between evaporation and rainfall-plus-ID-pumpage so as to keep the volume
of water within the CCS approximately constant. The cumulative evaporation and rainfall in Figure 11
show approximately linear trends, with the evaporation trend line showing an average evaporation rate of
approximately 39 mgd, and the rainfall trend line showing an average rainfall rate of approximately 21 mgd.

Distribution of seepage inflows and outflows. Seepage flow to the CCS does not occur uniformly over
the interfaces of the CCS with the surrounding aquifer, and the relative volumes of seepage inflow over the
CCS interfaces are shown in Figure 12. It is apparent from Figure 12 that most of the inflow is across the
East interface (i.e., the interface facing Biscayne Bay), most of the outflow is across the Bottom interface,
relatively lesser volume fluxes occur across of the North, South, and West interfaces, and inflows and out¬

flows occur across all interfaces to varying degrees. The relative seepage contributions from the different
faces are important inasmuch as the salinity in the aquifer adjacent to the East interface tends to be at least
as high as the salinity in Biscayne Bay, the salinity in the aquifer adjacent to the Bottom interface tends to
be on the same order of magnitude as the salinity in the CCS, and lesser salinities occur at the North, South,
and West interfaces. The salt contributions from the CCS seepage interfaces are shown in Figure 13. It is
apparent that the salt fluxes across the East and Bottom interfaces constitute the predominant components
of the salt budget, with influx of salt primarily associated with the East interface and efflux of salt primarily
associated with the Bottom interface; keeping in mind that both influx and efflux of salt can occur at these
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Figure 12: Seepage into CCS from aquifer

interfaces. Lesser but still significant salt influx occurs across the South interface and via ED pumping, with
much smaller to negligible salt fluxes across the North and West interfaces. It is apparent from Figure 13
that in the interval September 2013-May 2014 the flux of salt was primarily and (almost) consistently into
the CCS from both the East and Bottom interfaces and, with relatively stable water level and volume in the
CCS, this yielded an (almost) consistent increase in the CCS salinity as demonstrated by the measurements
shown in Figure 14. Since the seepage influx was driven by the deficit between evaporation and rainfall vol¬
umes, it can be concluded that the increase in salinity in the CCS was due directly to the evaporation-rainfall
deficit causing contemporaneous influxes of salinity from both the Bottom and East interfaces. Subsequent
to the time period covered by Figure 14, salinity in the CCS during 2014 increased to a maximum daily-
average value of approximately 99%o, On January 1,2015, the average salinity in the CCS was 75%o, and by
April 26, 2015, salinity levels were over 95%o, From April 27-28, 2015, significant rainfall over the CCS
reduced the average salinity to 78%o, however, salinities subsequently began rising again in the absence of
more rainfall (SFWMD, 2015).

Lessons learned. The results presented in this section clearly demonstrate that the salinity in the CCS
can be expected to rise significantly during prolonged periods without rainfall, and that further controls
are necessary to ensure that CCS salinity concentrations do not exceed acceptable levels in the future. In

October 2015, in response to chloride levels in the Biscayne Aquifer exceeding water-quality standards as a
result of the high salinities in the CCS, FPL reached an agreement with Miami-Dade County which includes
construction and operation of six wells that would pump water from the CCS into the Boulder Zone of the
Floridan Aquifer so as to reduce the salinity in the CCS,

4 Pumping Water from the L-31E Canal into the Cooling Canals

4.1 Pumping Permit and Protocols

In August 2014, SFWMD issued an Emergency Order authorizing the pumping of up to 100 mgd of freshwa¬
ter from the L-31E Canal to the CCS between August and October 2014, with the primary goal of reducing
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Figure 13; Salt inflow to CCS

the temperature in the CCS, Pursuant to this order, FPL conducted emergency pumping between Septem¬
ber 25 and October 15, 2014, and as a result the temperature in the CCS dropped by 6.50F, the salinity
dropped from 87%o to 75%o, and the algae concentrations reportedly dropped from 1315 cell/L on Septem¬
ber 26, 2014 to 68 cell/L on October 27, 2014. After pumping had terminated, algae concentrations again
began increasing. Also subsequent to pumping, the temperature in the CCS began to rise again and on April
27, 2015, the intake temperature in the CCS was 98.20F, A large rainfall event between April 27 and 28,
2015 reduced the temperature in the CCS to 8L30F, however, by May 17, 2015, the intake temperature had
risen to 94,60F, which was within 10oF of the maximum allowable intake temperature of 104oF. It was
primarily on the basis of these conditions that FPL requested a permit to pump additional water from the
L-31E Canal into the CCS,

2015-2016 Pumping Permit In May 2015, FPL received a permit from the SFWMD to pump up to
100 mgd from the L-31E Canal to the CCS, for the purpose of controlling the temperature in the CCS.
Pumping is permitted between June 1 and November 30 in both 2015 and 2016, A limitation stipulated
within this permit is that water cannot be withdrawn from the L-31E Canal on any given day until at least
504 acre-ft (2.2 x 107ft3) of water has been diverted from the L-31E Canal to Biscayne Bay for purposes
of fish and wildlife preservation. Diversion of water from the L-31E Canal to Biscayne Bay occurs through
structures S-2QF, S-20G, and S-21A, which are located upstream of the CCS withdrawal location (at the
"South Pumps") as shown in Figure 15. These three upstream structures open and close based on prescribed
water-surface elevations in L-31E Canal at the structure locations, and the open/close stages of these struc¬

tures are given in Table 3. For example, in the wet-season period of April 30-October 15 the S-20F, S-20G,
and S-21A structures open when the L-31E Canal stage is at or above 0.67 ft NAVD and close when the
stage is at or below 0.27 ft NAVD, The cumulative discharges from these structures are monitored daily,
to ensure that no pumping from the L-31E Canal into the CCS is allowed until the cumulative discharges
from these structures exceed the threshold of 504 acre-ft. The delivery system consists of a northern and
southern pump station, where the northern pump station pumps water from the C-103 Basin into the L-31E
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Figure 14; Measured and modeled salinity variations in CCS

Table 3: Gate Operation Rules that Affect L-31E Withdrawals

L-31E Stage
Open Close

Gate(s) Season Period (ft NAVD) (ft NAVD)
S-20F, S-20G, S-21A Wet April 30-October 15 0.67 0.27
S-20F Dry October 15-April 30 -0.13 -0.53

S-20G 0.67 0.27
S-21A -0.13 -0.53

Canal, and the southern pump station pumps water from the L-31E Canal into the CCS. The operational
plan synchronizes northern and southern pumping operations so as to avert dewatering of wetlands between
the two pump stations and adjacent to the L-31E Canal. The operational protocol requires that the northern
pumps always be started at least five minutes prior to starting the southern pumps, and at the end of each
day the southern pumps must be shut down at least live minutes before the northern pumps are shut down.
This operational protocol for the pumps ensures that the volume of water pumped daily from the C-103
Basin into the L-31E Canal by the northern pumps exceeds the volume pumped from the L-31E Canal into
the CCS by the southern pumps. A particularly important condition of the pumping permit is that FPL is
required to monitor the stage in the L-31E Canal between the pumps to ensure that there is no drawdown in
the L-3 IE Canal as a result of the pumping operations. Besides ensuring that there is no L-3 IN drawdown
as a result of pumping, this protocol also ensures that the wetlands adjacent to the L-3 IN Canal are not
dewatered as a result of pumping. Subsequent to beginning of pumping on June 1 2015, the salinity level
in the CCS dropped to 70%o, and subsequent large rainfall events have further reduced the CCS salinity to
60%o, according to reports submitted by FPL to the SFWMD.
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Figure 15: Pumping fromL~31E Canal into Cooling-Canal System

4,2 Quantitative Effects

The change in temperature, AT, of the water in the CCS resulting from the addition of a volume 14 water
at temperature Ta can be approximated using the relation

where Vq is the initial volume of water in the CCS, and To is the initial temperature of water in the CCS.
Equation 9 is a very approximate relationship which assumes that the added water is well mixed over the
CCS, and it neglects the differences in density and specific heat between the saline water in the CCS and the
fresh water being added. In spite of these shortcomings and in the absence of a detailed heat-balance model
of the CCS, Equation 9 can be used to provide a rough estimate of how the temperature in the CCS might
react to the addition water from the L-31E Canal, If 100 mgd (= 1.337 x 107 ft3/d) is added to the CCS which
has a volume of 5.746 x 108 ft3 (assuming an average depth of 2.8 ft) and the added water has a temperature
of 750F, then Equation 9 can be applied using a daily time step to calculate the temperature in the CCS in as
a function of number of days of continuous pumping for initial temperatures in the range of 850F- 100oF.
The results of these calculations are shown in Figure 16(a). In a similar manner, the change in salinity,
AS, in the CCS resulting from the addition water at salinity S\ can be estimated using the approximate
relationship

where So is the initial salinity in the CCS, and 14 is the evaporated volume. Equation 10 is an approximate
relationship which assumes that the added water is well mixed over the CCS, and it neglects decreases in
salinity that would be caused by rainfall. If 100 mgd is added to the CCS and the rate of evaporation is
39 mgd, then the net rate of freshwater addition to the CCS (i.e., 14 — K) is equal to 61 mgd (= 8.156 x
106 ft3/d). Using the same CCS volume Vq that is used for calculating the daily temperature changes, AT,

&T = ^w-{Tz-T0)
Vq + ka

(9)

(10)

38



38

100
llT
^ 95
<D

I 90
| 85
Si
\3 80
u

75

7, = 1000F

T = 950F
I

Tj = 90oF

T = 850F

50 100 150 200
Time after pumping begins (days)

(a) Temperature versus pumping time

100

^ 80
£ 60
c

R 40
00U
u 20

0

\
^looyoo"— 5

5 = 95%o

- 90%o "5
• 5 = 85%o

* .

J - -

0 50 100 150 200
Time after pumping begins (days)

(b) Salinity versus pumping time

Figure 16; Approximate effect of pumping 100 mgd on temperature and salinity in CCS

and taking the salinity, £'a of the water pumped from the L-31E Canal equal to zero, Equation 10 can be
used to calculate the salinity in the CCS in as a function of number of days of continuous pumping for
initial salinities in the range of 70%o- 100%o as shown in Figure 16(b). The results in Figure 16 collectively
indicate that the sustained addition of 100 mgd from the L-31E Canal to the CCS over continuous times
on the order of a week to a month (30 days) would be an effective means of reducing the temperature and
salinity in the CCS. The environmental effects on the surrounding environment of pumping water from the
L-31E Canal to the CCS are discussed subsequently.

Context, To put a volume flow rate of 100 mgd of fresh water in a societal context, it is noted that 100 mgd
is approximately the average daily drinking-water demand of one million people, In the context of the CCS,
100 mgd can be contrasted with the average CCS evaporation rate of around 39 mgd and a long-term average
rainfall rate on the CCS of around 21 mgd, where both of these averages are computed over the 9/1/2010-
5/1/2014 time period. If the CCS were empty and were to be filled by supplying water at 100 mgd, it would
take approximately 43 days to fill the CCS, Although 100 mgd is more than twice the evaporation rate, the
cooling effect of a unit volume of evaporated water is much greater than the cooling effect of a unit volume
of added liquid water. For example, a unit volume of evaporated water would cause a temperature decrease
of around 50 times the temperature decrease caused by adding a unit volume of liquid water that is 20oF
cooler than the CCS, Therefore, in thermodynamic terms, the addition of 100 mgd of pumped water has
approximately the same cooling effect as 2 mgd of evaporated water, "With regard to salinity, the salinity
reduction resulting from the addition of a unit volume of fresh water exactly compensates for the salinity
increase caused by a unit volume of evaporated water. Hence, 39 mgd of added water would neutralize the
salinity-increase caused by 39 mgd of evaporated water, with the excess added water causing a reduction in
salinity.

4.3 Model Results

The water-balance and salt-balance models used previously by FPL to simulate the pre-uprate salinity dy¬
namics in the CCS were used by FPL to simulate the potential future scenarios with and without the L-3 IE
water inputs in the summer of 2015 and 2016. FPL made minor revisions in the model to incorporate data up
through October 2014. The model simulation to predict the response of the CCS to pumping water from the
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L-31E Canal started November 1, 2014, and ended November 30, 2016. Two scenarios were simulated at
multiple maximum-allowable withdrawal rates, where actual withdrawal rates were predicated on the avail¬
ability of water in the L-31E Canal after providing 504 acre-ft to Biscayne Bay. Scenario A assumes future
conditions that are the same as those observed between November 1,2010 and October 31,2012; conditions
during this time frame reflected normal weather patterns. Scenario B assumes future conditions that are
the same as those observed between November 1, 2013 and October 31, 2014; conditions during this lime
reflected dry weather patterns, and this one-year period was repeated sequentially to produce a two-year
predictive simulation. In both scenarios, the conditions observed during the first November (2010, 2013)
were repeated to simulate conditions for the last month (November 2016) of the 25-month predictive simu¬
lation. Scenario A and Scenario B were each run four times under different pumping scenarios: no pumping,
30 mgd-maximum, 60 mgd-maximum, and 100 mgd-maximum and for a two-year time period. Under all

pumping scenarios the simulated CCS water levels increased and simulated CCS salinities decreased rela¬
tive to the base case of no pumping. Greater changes were observed in response to greater pumping rates.

Under all pumping scenarios, the greatest increases in CCS stage occur between June 1 and November 30.

Application of model results. The water-balance and salinity-balance modeling done by FPL in support
of the application for the 2015 - 2016 pumping permit focused on the effectiveness of the L-3 IE pumping on
reducing salinity, whereas the primary motivation for pumping from the L-3 IE Canal is actually to reduce
temperature. Elevated temperatures in the CCS will affect power-generation while elevated salinities will
not, and there is not a proportional correspondence between reduced salinity and reduced temperature, since
temperatures in the CCS depend on a variety of other factors besides the volume of water pumped from the
L-3 IE Canal..

4,4 Environmental Effects

Environmental concerns that have been raised previously by others relate to both the diversion of fresh water
from other environmental restoration projects that are currently being serviced by the L-3 IE Canal, and the
utilization of fresh water to dilute hypersaline water, which degrades the quality and utility of the fresh wa¬
ter, Based on available information, it appeal's that the only environmental projects currently being served
directly by the L-3 IE Canal is the Biscayne Bay fish and wildlife preservation allocation of 504 acrc-ft, and
the maintenance seasonal water levels in support of adjacent wetlands. The permitted pumping operation
will not divert the water volume previously allocated to fish and wildlife preservation, and a pumping pro¬
tocol will be followed to maintain water levels at their no-pumping levels. With respect to the degradation
of fresh water, this degradation will in fact occur, however, the extent of water-quality deterioration and
specific deleterious impacts on existing water uses have not to date been identified. Aside from these pre¬
viously raised concerns, some major additional concerns resulting from pumping up to lOOmgd from the
L-3 IE Canal to the CCS are described below.

4.4,1 Effect of Increased Water-Surface Elevations in the CCS

Pumping water from the L-3 IE Canal into the CCS will elevate the average water level in the CCS relative
to the water level that would exist without pumping. The magnitudes of water-level increases in the CCS
were estimated by FPL using the previously developed and calibrated mass balance model of the CCS, and
the results of these simulations were submitted to the SFWMD as part of the application for the 2015 --2016
pumping permit (SFWMD, 2015). Since the water level in the L-3 IE Canal will be held constant during
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pumping operations, the increased water-surface elevations in the CCS are of concern because they will
decrease the seaward piezomelric-head gradient between the L-31B Canal and the CCS, Furthermore, it is
likely that the piezometric-head gradient between the L-31E Canal and the CCS could be reversed from a
seaward gradient to a landward gradient. This could produce landward groundwater flow between the CCS
and the L-31E Canal, which would likely advect a saline plume from the CCS towards the L-31E Canal. In
addition to the aforementioned outcome, elevated water levels in the CCS resulting from pumping 100 mgd
from the L-3IE Canal will increase the (seaward) piezometric-head gradient between the CCS and Biscayne
Bay, resulting in the increased discharge of higher-salinity water from the CCS into the Bay via the Biscayne
Aquifer,

Relevant data. To quantify the effect of increased water-surface elevations in the CCS that would occur as
a result of pumping, the increased water-surface elevations simulated by FPL were subtracted from historical
water-level differences between the L-3 IE Canal and the CCS to yield possible water-level differences un¬
der the 100-mgd pumping scenario. As described previously, two scenarios were modeled, with Scenario A
corresponding to "normal" conditions and Scenario B corresponding to "dry" conditions. Each simulation

covered two years (2015 and 2016), with pumping in each year from June 1 to November 30. The increases
in CCS water-surface elevations over the water-surface elevations that would exist in the CCS without pump¬

ing are given in Table 4 for selected dates (about a month apart) during each of these scenarios. The values

Table 4; Estimated Water Level Increases in CCS

2015 2016
Day-Month Scenario (ft) (ft)
15-Jun A 0.00 0.23
15-Jul A 0.00 0.55
15-Aug A 0.55 0.40
15-Sep A 0.57 0.40
15-Oct A 0,50 0.60
15-Nov A 0.65 0.60
30-Nov A 0.50 0.45

15-Jun B 0.00 0.00
15-Jul B 0.62 0,50
15-Aug B 0.65 0.70
15-Sep B 0.15 0.10
15-Oct B 0,35 0.30
15-Nov B 0.37 0,55
30-Nov B 0.50 0,65

given in Table 4 were estimated from graphical plots developed by FPL as part of the permit application. It
is apparent from Table 4 that water-level increases in the CCS on the order of 0,5 ft are predicted to occur
as a result of pumping water at a rate of 100 mgd from the L-3 IE Canal into the CCS, These water-level
increases can be contrasted with historical differences in the water levels between the L-3 IE Canal and the
CCS for the pre-uprate (June 2011 -May 2012) and post-uprate (June 2013-May 2014) periods as shown
in Table 5, where a positive difference indicates that the water level in the L-3 IE Canal is higher than the
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water level in the CCS, It is apparent from Table 5 that the historical differences between the water levels

Table 5: Historical Water-Level Differences Between L-31E Canal and CCS

Pre-Uprate Post-Uprate
Day-Month (ft) (ft)
15-Jun -0.32 0.46
15-Jul 0.57 0.37
15-Aug 0.80 0.40
15-Sep 0.42 0.48
15-Oct 0.85 0,60
15-Nov 0.51 0.49
30-Nov 0.55 0.45

in the L-31E Canal and the CCS are typically on the same order of magnitude as the expected increases in
the CCS water level, and therefore a significant impact on the historical seaward water-level gradient is to
be expected. This concern is further amplified when it is considered that a minimum water-level difference
of 0,30 ft is required to keep an acceptable seaward water-level gradient and to keep from triggering the
interceptor ditch (ID) pumps. If the ID pumps are turned on, this would further elevate the water level in the
CCS and further decrease the water-level difference between the L-31E Canal and the CCS,

Demonstration of effects. The increases in the water-surface elevations in the CCS predicted by the FPL
mass-balance model can be subtracted from the historical water-level differences between the L-31E Canal
and the CCS to estimate the water-level differences between the L-31E Canal and the CCS that are likely
to exist as a consequence of pumping a maximum of 100 mgd from the L-31E Canal into the CCS, These
expected water-level differences are summarized for the Scenario A (the "normal" condition) in Figure 17(a),
and for Scenario B (the "dry" condition) in Figure 17(b). For each historical period (pre-uprate and posl-
uprate), and for each selected day, three water-level differences are shown: the historical difference (blue),
the projected 2015 difference (orange), and the projected 2016 difference (gray). In general, the 2015
and 2016 projected water-level differences are less than the historical differences by the amounts listed in
Table 4, Also shown in Figure 17 is the 0,30-ft reference line, which is the threshold water-level difference
below which the ID pump system is triggered. It is apparent from Figure 17(a) that under pre-uprate water-
level-difference conditions a landward water-level gradient would be created around 15-Sep and 15-Nov on
which dates there were previously seaward water-level gradients; the 15-Jun data point is anomalous in that a
landward gradient already existed in the historical record, It is further apparent from Figure 17(a) that under
post-uprate water-level-difference conditions a landward water-level gradient would be created around 15-
Jul, 15-Aug, 15-Sep, 15-Nov, and30-Nov on which dates there were previously seaward gradients. Under

both historical conditions (pre-uprate, post-uprate) shown in Figure 17(a), the difference between the water
level in the L-31E Canal and the CCS would fall below the 0,30-ft threshold on all of the dates cited in
Figure 17(a), Considering Scenario B (the "dry" condition) shown in Figure 17(b), the results are similar to
those shown in Figure 17(a). Under pre-uprate conditions, a landward water-level gradient would be created
around 15-Sep and 15-Nov, and under post-uprate water-level-difference conditions a landward water-level

gradient would be created around 15-Jul, 15-Aug, 15-Sep, 15-Nov, and 30-Nov, Under both historical
conditions, the difference between the water levels in the L-3 IE Canal and the CCS would fall below the
0.30-ft threshold on all dates cited in Figure 17(b), The results shown in Figure 17 collectively show that
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Figure 17: Differences Between L-31E Canal and CCS Water Levels. The historical difference is in blue,
the projected 2015 difference is in orange, and the projected 2016 difference is in gray.

there is cause for concern that pumping 100 mgd from the L-31E Canal into the CCS could cause a landward
water-level gradient where none previously existed. This concern is further exacerbated when considering
that water levels at the northern end of the CCS near the discharge from the power-generating units will
be higher that the average water level in the CCS that is used in this analysis, which further decreases the
seaward water-level gradient between the L-31E Canal and the CCS. Concern is further heightened when the
increased density of water in (and under) the CCS is taken into account, since the difference in equivalent
freshwater (piezometric) heads between the L-31E Canal and the CCS is less that the difference in water
levels between the L-31E Canal and the CCS. It is actually the difference in equivalent freshwater heads
that govern the flow between these bodies of water (e.g., Post et al., 2007), This latter point is particularly
important since the difference in freshwater heads between the L-31E Canal and the CCS will increase with
depth.

Effect of generating a landward gradient, A landward gradient in the freshwater-equivalent piezometric
head between the L-31E Canal and the CCS would advect saline water from the CCS towards the L-31E
Canal, Such gradients are likely to be generated under 100-mgd pumping operations. Also, since pumping
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would be occurring mostly during the wet season, it is likely that a seaward head gradient would exist
(and be maintained) west of the L-31E Canal. As a consequence of a landward gradient in the freshwater-
equivalent piezometric head east of the L-31E Canal and a seaward (freshwater) head gradient west of the
L-31E Canal, It is possible that a "saline circulation cell" is developed in which water is pumped from the
L-31E Canal into the CCS, water seeps out of the CCS and flows through the Biscayne Aquifer back into
the L-31E Canal, and then this water is pumped back into the CCS. This circulation cell would increase the
salinity in the L-31E Canal, which would degrade the quality of the water in the L-31E Canal and decrease
the effectiveness of the pumped water in decreasing the salinity in the CCS.

Historical anecdote, Interestingly, in 1978, engineers from the consulting firm Dames and Moore wrote
a report to FPL with a specific section in their report titled "Effects of an Overall Increase in Water Level
in the Cooling-Canal System Relative to the Ground Water" (Dames and Moore, 1978). In their report, the
engineers at Dames and Moore specifically considered the impact of raising the water level in the CCS by
0.50 ft above the water table in the surrounding aquifer. They concluded that such an occurrence would
cause the saltwater interface to move approximately one mile further inland relative to its location prior to
the rise in the water level of the CCS,

4.4.2 Suggested Permit Modifications

Based on the concerns described here, along with the supporting analyses provided, it is recommended
that the pump-operation protocol associated with the 2015-2016 pumping permit be modified to include
measurement of water levels in the CCS, and that a threshold water-level difference between the L-31E
Canal and the CCS be determined by the SFWMD and added as a controlling factor in pump operations.
To ensure that a subsurface circulation cell of saline water does not develop, the salinity of the water in the
L-31E Canal should be monitored during pump operations,

5 Conclusions and Recommendations

This brief study consisted of reviewing and summarizing the relevant data and reports relating to the oper¬
ation of the cooling-canal system (CCS) at the Turkey Point power station, and focusing on three primary
issues: (1) the temperature dynamics in the CCS, (2) the salinity dynamics in the CCS, and (3) the impacts
and consequences of pumping a maximum of 100 mgd from the L-31E Canal into the CCS,

Temperature dynamics: Temperature dynamics in the CCS are a concern primarily because operation of
the power-generating units will be impacted if the temperature of the cooling water at the intake exceeds
104oF, Recent elevated temperatures have come close to exceeding this threshold value. Understanding the
temperature dynamics in the CCS is not possible without the development of a heat-balance model of the
CCS, and no such model currently exists in the public domain, As paid of this study, a preliminary heat-
balance model was developed and is described in this report. Using this model to simulate the heat balance
in the CCS during the interval 9/1/10 -12/7/14 showed that there were two distinct periods during which the
heat-rejection rate from the power plant remained approximately constant. The first period corresponded
to pre-uprate conditions and the second period corresponded to post-uprate conditions. The heat-rejection
rate during the second period was found to be significantly greater than the heat-rejection rate during the
first period, This finding is not inconsistent with the condition that the post-uprate generating capacity of
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the power-generating units served by the CCS is less than the pre-uprate generating capacity, since in the
post-uprate generating capacity there is a significant shift from fossil-fuel generation to nuclear-power gen¬

eration, and nuclear-power units are known to have a much higher heat-rejection rate to cooling water than

fossil-fuel generating units. The increased heat-rejection rate in the post-uprate period was manifested in the
CCS by increased temperatures. Notably, the average temperature in the discharge zone increased by about
6.3°? (3,50C) and the average temperature in the intake zone increased by about 4.70F (2.60C). Considering
that the increased average temperature in the intake zone of the CCS is slightly greater that the increased
threshold temperature of 4.0oF (2.20C) approved by the NRC in 2014, and also considering that supplemen¬
tary cooling of the CCS was needed in 2014, then caution should be exercised in further increasing power
generation beyond 2014 levels without a reliable system to provide additional cooling beyond that currently
being provided by the CCS. A power-generation increase would likely lead to a repeat of the need for sup¬
plementary cooling that was experienced in 2014. There are also indications that the thermal efficiency of
the CCS has decreased in the post-uprate period relative to the thermal efficiency in the pre-uprate period. A
sensitivity analysis indicated that increased algae concentrations in the CCS and increased air temperatures
are unlikely to have been of sufficient magnitude to cause the elevated temperatures that have been measured
in the CCS. In quantitative terms, the additional heating rate in the CCS caused by the presence of high con¬
centrations of algae is estimated to be less than 7% of the heat-rejection rate of the power plant, hence the
relatively small effect of algae-induced additional heating. The preliminary findings of this study will need
to be followed up by further development of the thermal model supplemented by indirect measurements
of heat-rejection rates, and (ideally) flows and temperatures within the CCS, that can be used to calibrate
the model within each of the four zones of the CCS. The development of any engineered system to control
temperatures in the CCS will need to be done in tandem with thermal-model simulations.

Salinity dynamics: Salinity in the CCS is a concern because increased salinity levels contribute to the
increased salinity intrusion into the Biscayne Aquifer. Although an interceptor-ditch salinity-control system
is in place, this system is ineffective in controlling salinity intrusion at depth, and so elevated salinities in
the CCS remain a problem. This study confirms that long-term salinity increases in the CCS are caused by
evaporation rates exceeding rainfall rates. Without any intervention, the trend of increasing salinity would
continue into the future. Recent spikes in salinity in the CCS are a normal consequence of a prolonged
rainfall deficit and can be expected to recur. Engineered systems that add less-saline water to the CCS to
decrease salinity could have an adverse environmental impact caused by the increased water-level elevations

in the CCS that these systems create. The effectiveness of an engineered system that pumps saline water
from the CCS to deep-well(s) for disposal will depend on the groundwater-flow response in the aquifer sur¬
rounding the CCS, the induced salinity-transport dynamics within the aquifer, and the operational protocol
of the deep-well injection system. The investigator was made aware through press reports that such a deep-
well injection system has been approved for implementation, however, no supporting details were provided
by Miami-Dade County to the investigator for further consideration during this study.

Pumping from the L-31E Canal: Pumping of up to 100 mgd from the L-31E Canal into the CCS is
permitted between June 1 and November 30 during 2015 and 2016. Mass-balance modeling has shown
that this level of pumping will likely raise the average water level in the CCS by around 0.5 ft, and since
the historical water-level differences between the L-31E Canal and the CCS are also on the order of 0.5 ft,
it is likely that there will be a significant reduction, or even reversal, of the historical seaward water-level
gradient that would exist in the absence of pumping. It is even more likely that the water-level difference
between the L-31E Canal and the CCS will be reduced below the 0.30-ft threshold that normally triggers the
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ID salinity-control system. Model results show a likely reversal of gradient under some circumstances, and
a consequence of this reversal could be the advection of a saline plume from the CCS to the L-31E Canal
which would cause in increase in the salinity in the L-31E Canal, which is undesirable since the L-31E
Canal is regarded as a source of freshwater in its various environmental functions.

Recommended action items. Based on the aforementioned findings, the following action items should be
considered;

* Develop a calibrated heat-balance model to simulate the thermal dynamics in the CCS. Essential
additional measurements that are required to supplement the calibration of this model are synoptic
measurements of volumetric flow rate through die power-generating units, intake temperature, and

discharge temperature. Desirable additional measurements include synoptic measurements of the
volumetric flow rate and temperature into and out of each CCS zone. The thermal model could be
developed to simulate the effects of various supplementary cooling systems to support operation of
the CCS,

* Confirm and identify causative factors for the decline in the thermal efficiency of the CCS between
the pre-uprate and post-uprate periods.

* Develop a quantitative relationship for estimating algae concentrations as a function of temperature,
salinity, and nutrient levels in the CCS. Such a relationship could be derived using data that is already
being collected. The developed model could be useful in managing the CCS, since algae concentra¬
tions affect the heat balance and possibly the thermal efficiency of the CCS.

* Develop a locally validated relationship between the evaporation rate, water temperature, air temper¬
ature, wind speed, salinity, and algae concentrations in the CCS. This is justified since evaporation
is the major cooling process in the CCS, and the evaporation model that is currently being used has
a high uncertainty level. At present, a constant in the evaporation function is used as a calibration
parameter in the salinity-balance model which is not a desirable circumstance given the importance
of the evaporation process.

* The operational protocol associated with the 2015-2016 permit for transferring up to lOOmgd from
the L-31E Canal to the CCS should be modified to include: (1) measurement of water levels in the
CCS to preclude a landward equivalent freshwater head gradient being developed, (2) specification of
threshold water-level difference between the L-3IE Canal and the CCS as a controlling factor in pump
operations, and (3) monitoring of the salinity of the water in the L-3 IE Canal during pump operations
to ensure that CCS water is not seeping into the L-3 IE Canal,

The scope of this study was necessarily limited by the short (120-day) time frame that was available to in¬
vestigate all of the relevant issues. Follow-on and more detailed investigations will likely lead to a resolution
of outstanding issues and the design of robust engineered systems to control the temperature and salinity in
the CCS, as well as the extent of salinity intrusion associated with the operation of the CCS. All of these
objectives can likely be accomplished with the goal of having sustainable power generation at the Turkey
Point station.
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Miami-Dade County
Florida Power & Light

Consent Agreement



MIAMI-DADE COUNTY, through Its
DEPARTMENT OF REGULATORY AND
ECONOMIC RESOURCES, DIVISION OF
ENVIRONMENTAL RESOURCES
MANAGEMENT,

CONSENT AGREEMENT
Complainant,

v,

FLORIDA POWER & LIGHT COMPANY,

Respondent,
I

Tills Consent Agreement, entered into by and between the Complainant, MIAMI-DADE

COUNTY, through its DEPARTMENT OF REGULATORY AND ECONOMIC RESOURCES,

DIVISION OF ENVIRONMENTAL RESOURCES MANAGEMENT ("DERM"), and the Respondent

FLORIDA POWER & LIGHT COMPANY ("FPL"), pursuant to Section 24-7(15)(c) of the Code of

Miami-Dade County, shall serve to redress alleged violations of Chapter 24 of the Code of Miami-Dade

County located near, surrounding, or in the vicinity of the Cooling Canal System located at Turkey Point

on FPL's property, as further described herein, in Miami-Dade County, Florida.

DERM and FPL enter into the following Consent Agreement:

FINDINGS OF FACT

L DERM is a division of Miami-Dade County, a political subdivision of the State of Florida, which is

empowered to control and prohibit pollution and protect the environment within Miami-Dade County

pursuant to Article VIII, Section 6 of the Florida Constitution, the Miami-Dade County Home Rule

Charter and Section 403,182 of the Florida Statutes.

2. Florida Power & Light Company ("FPL") is the owner and operator of the Turkey Point Power Plant,

and FPL is the owner and operator of approximately a 5,900-acre network of unlined canals (the

"Cooling Canal System" or "CCS") on the FPL propeity described in the map in Exhibit A (the

"Property").
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3. In 1971, FPL signed a Consent Decree with the U.S. Department of Justice that required the

construction, after permitting, of a closed-loop cooling configuration, with no discharge to surface

waters.

4. The Florida Department of Pollution Control (later to become the Florida Department of

Environmental Protection), in 1971, issued Construction Permit No. IC-1286 for the CCS. In 1972,

Dade County issued Zoning Use Permit No. W-49833 for the excavation of the proposed Alternate

Cooling Water Return Canal. FPL represents that in 1973, the construction of the CCS was

completed; and the CCS was closed from the surface waters of both Biscayne Bay and Card Sound,

becoming a closed-loop system.

5. An approximate 18 foot deep interceptor ditch located along the west side of the CCS was designed

and constructed to create a hydraulic barrier to keep water in the CCS from migrating inland or

westward.

6. In 1972, FPL entered into an agreement with the Central and Southern Florida Flood Control District

(later to become the South Florida Water Management District or "District") addressing the

operations and impacts of the CCS. The agreement has been updated several times, with the most

recent version being the Fifth Supplemental Agreement between the District and FPL entered into on

October 16, 2009 ("Fifth Supplemental Agreement") which included an extensive monitoring

program for the CCS, entitled the Turkey Point Plant Groundwater, Surface Water and Ecological

Monitoring Plan ("2009 Monitoring Plan"), incorporated as Exhibit A of the Fifth Supplemental

Agreement,

7. In a tetter dated April 16, 2013, the District notified FPL of their determination that saline water from

the CCS has moved westward of the L-31E Canal in excess of those amounts that would have

occurred without the existence of the CCS, and pursuant to the provisions of the Fifth Supplemental

Agreement, initiated consultation with FPL for the mitigation, abatement or remediation of the saline

water movement.

8. DERM issued a Notice of Violation dated October 2, 2015 (the "NOV") to FPL, alleging violations

of Chapter 24 of the Code of Miami-Dade County, for alleged violations of County water quality

standards and criteria in groundwater attributable to FPL's actions, and specifically for groundwaters

outside the boundaries of FPL's Cooling Canal System and beyond the boundaries of the Property.
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9. The phrase "hypersaline water" as used herein is defined as water that exceeds 19,000 mg/L

chlorides,

10. DERM maintains there is hypersaline water attributable to FPL's actions in the groundwaters outside

the boundaries of the Property, which exceeds County water quality standards and criteria. FPL

acknowledges the presence of hypersaline water in certain areas outside the boundaries of the

Property. For waters that do not reach the level of hypersalinity, DERM and FPL do not agree on the

applicable "background" standards for chlorides,

11. In 2013 and 2014, PPL experienced water quality issues within the CCS, including increases in

temperature and salinity, and FPL sought approvals from various regulatory agencies for actions to

improve the water quality within the CCS.

12. DEP issued an Administrative Order, No, 14-0741, on December 23, 2014, requiring FPL to, among

other things, reduce and maintain the annual average salinity of the CCS at a practical salinity of 34,

and that Administrative Order is currently the subject of an Administrative Hearing.

13. Both DERM and FPL agree and acknowledge that it would be beneficial to improve the water quality

within the Cooling Canal System itself, and FPL has already undertaken some efforts to improve the

CCS water quality.

14. This Consent Agreement requires FPL to take action to address the County's alleged violations of

County water quality standards and criteria in groundwaters outside the CCS as described in the

NOV, As part of these actions, this Consent Agreement also requires FPL to take into account its

efforts to improve CCS water quality and the potential and actual impacts of such actions on water

resources outside the CCS, to not cause or contribute to (i) the exacerbation of alleged violations of

County water quality standards or criteria or (ii) future violations of County water quality standards

or criteria in the groundwaters or surface waters outside the CCS,

15. FPL hereby agrees to the terms of this Consent Agreement without admitting the allegations'made by

the above-mentioned NOV.
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16. In an effort to expeditiously resolve this matter and to ensure compliance with Chapter 24 of the Code

of Miami-Dade Comity, and to avoid time consuming and costly litigation, the parties hereto agree to

the following, and it is ORDERED;

REQUIREMENTS

17, FPL shall undertake the following activities to specifically address water quality impacts associated

with the CCS, as alleged in the NOV. The objective of this Consent Agreement will be for FPL to

demonstrate a statistically valid reduction in the salt mass and volumetric extent of hypeisaline water

(as represented by chloride concentrations above 19,000 mg/L) in groundwater west and north of

FPL's property without creating adverse environmental impacts. A further objective of this Consent

Agreement is to reduce the rate of, and, as an ultimate goal, arrest migration of hypersaline

groundwater, Recognizing other factors beyond FPL's control may influence movement of

groundwater in the surficial aquifer, FPL shall reasonably take into account such factois when

developing and implementing remedial actions to minimize the timeframe for achieving compliance

with this Consent Agreement.

a. Abatement.

i. DERM acknowledges that FPL is planning to undertake the following;

1. pursue permitting, construction and operation of up to six Upper Floridan

Aquifer System wells in accordance with the Site Certification Modification

that is the subject of DOAH Case No. 15-1559EPP.

2. continue the use of the existing marine wells (SW-1, SW-2, and PW-1) as a

short term resource to lower and maintain salinities, FPL shall work to avoid

the use of the marine wells, except under extraordinary circumstances.

3. continue operation of the authorized L-31E canal pumps as a short term

resource only, in accordance with the terms and conditions of the applicable

approvals. FPL acknowledges that the use of water from the L-31E canal is

intended only as a short term resource to lower CCS salinity, FPL

anticipates the need for this resource for the next two years to reduce salinity

as it transitions into the long term resources that are intended to maintain the

lower salinity in the CCS, FPL acknowledges that additional regulatory
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approvals will be required for continuation of this activity beyond the

expiration of the existing approvals.

ii. FPL shall evaluate alternative water sources to offset the CCS water deficit and

reduce chloride concentration in the CCS, and as a means of abating the westward

movement of CCS groundwater, FPL will consider the practicality and

appropriateness of using reclaimed wastewater from the Miami-Dade County South

District Waste Water Treatment Plant as an alternative water source. FPL will

provide DERM a summary of its Alternative Water Supply plan within 180 days of

executing the Consent Agreement. FPL recognizes the importance and potential for

reuse water, and FPL will make good faith efforts to implement the use of reuse water

where practicable.

iii.FPL shall also conduct a review of the Interceptor Ditch operations to determine if

current design and/or operations can be practicably modified to improve its function

recognizing the current status of the CCS and surrounding wetlands, FPL will

provide a summary of its Interceptor Ditch Review within 180 days of executing the

Consent Agreement.

iv. The alternative water sources and any modifications to Interceptor Ditch design or

operation shall be authorized through the appropriate regulatory processes and shall

be demonstrated to not create adverse impacts to surface waters, groundwater,

wetland or other environmental resources consistent with the Fifth Supplemental

Agreement.

b. Remediation. FPL shall develop and implement the following actions to intercept, capture, contain,

and retract hypersaline groundwater (groundwater with a chloride concentration of greater than

19,000 mg/L) to the Property boundary to achieve the objectives of this Consent Agreement,

i. Phase I. FPL shall design, permit, and construct a Biscayne Aquifer Recovery Well

System (RWS) based on the results of a variable density dependent groundwater

model which shall be sufficient to support the design of the RWS to intercept,

capture, and contain the hypersaline plume; support authorization through the

appropriate regulatory processes; and demonstrate that it will not create adverse
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impacts to groundwater, wetland (hydroperiod or water-stage), or other

environmental resources, Final operation and design will be informed by an Aquifer

Performance Test (APT). FPL shall provide its design and supporting information

for the Recovery Well System and associated monitoring wells for DERM review and

approval within 180 days of executing the Consent Agreement. FPL shall proceed

with implementation within one year of executing the Consent Agreement, subject to

regulatory timelines not in FPL's control. The initial design will be based on up to 12

MOD disposal capacity recognizing existing on-site capability. Efficacy of this

design constraint will be reviewed in Phases 2, 3, and 4.

ii. Phase 2, PPL shall operate the RWS in accordance with all local, state, and federal

regulatory requirements, collect data as required by the monitoring program, and

employ the data to inform and reduce the uncertainty of the groundwater model,

Status and efficacy of the system operation in meeting the objectives of this Consent

Agreement and results of continued groundwater model refinement will be provided

in the annual reports required in Paragraph 17d.

iii. Phase 3. After five years, FPL shall evaluate the effectiveness of the RWS in

achieving the goal to intercept, capture, contain, and ultimately retract the hypersaline

groundwater plume. This evaluation shall include estimated milestones and be based

on the results of the monitoring data and refined groundwater/suifacewater model,

which will be submitted to DERM. If the analysis indicates that the RWS is not

anticipated to achieve the goal to intercept, capture, contain, and ultimately retract the

hypersaline groundwater plume, FPL shall make recommendations for modifications

to the project components and/or designs to ensure the ability of the system to

achieve the objectives of the Consent Agreement. The evaluation and any proposed

revisions shall be submitted to DERM for review and approval.

iv. Phase 4. After ten years, FPL shall review the results of the activities and progress to

achieve the objectives of this Consent Agreement, and this evaluation shall be

submitted to DERM. If monitoring demonstrates that the activities are not achieving

the objectives of this Consent Agreement, FPL shall revise the project components

and/or designs to ensure the ability of the system to achieve the objectives of this
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Consent Agreement, The proposed revisions shall be submitted to DERM for review

and approval.

c. Regional Hvdrolo&ie Improvement Projects, In addition, FPL agrees to undertake the

following;

i. Raise control elevations in the Everglades Mitigation Bank, Within 30 days of the

effective date of this Consent Agreement, FPL shall raise the control elevations of the

FPL Everglades Mitigation Bank ("EMB") culvert weirs to no lower than 0.2 feet

lower than the 2,4 foot trigger of the S-20 structure and shall maintain this elevation,

After the first year of operation, FPL shall evaluate the change in control elevation, in

regards to improvements in salinity, water quality, and lift in the area, and if FPL

determines that the change in control elevations is not effective, or that FPL is

negatively impacted in receiving mitigation credits as a result of this action, FPL will

consult with DERM and propose potential alternatives,

ii. Fill portions of the Model Lands North Canal within the Everglades Mitigation Bank,

Within 30 days of the effective date of the Consent Agreement, FPL shall seek all

necessary regulatory approvals to place excavated fill from the adjoining roadway

into the Model Lands North Canal within FPL's Everglades Mitigation Bank. Upon

issuance of such regulatory approvals, FPL shall, starting on the east end, fill the

Model Lands North Canal. This Consent Agreement only requires FPL to fill to the

extent the fill is available from the adjoining roadway permitted to be degraded.

iii. If the District determines that flowage easements are needed from FPL in order to

increase the operational stages of the S-20 water control structure as planned and

approved by CERP, FPL agrees to provide such flowage easements for FPL owned

land within the Everglades Mitigation Bank, in favor of the District within six months

of the determination,

iv. FPL acknowledges the benefit of hydrologic restoration projects contemplated by the

Comprehensive Everglades Restoration Project ("CERP")! as well as other

government entities, adjacent and to the west of the CCS in controlling movement of

hypersaline and saline waters in the Biseayne Aquifer. FPL commits to working with
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local, state and federal agencies to facilitate implementation of these projects to

promote improved hydrologic conditions.

Monitoring and Reporting. FPL shall conduct monitoring to evaluate the progress made in

achieving the objectives of this Consent Agreement This includes actions that result from

satisfying the abatement, remediation and hydrologic improvement components of this

Consent Agreement. FPL shall initiate the monitoring and reporting requirements identified

below within 30 days of executing the Consent Agreement. The monitoring shall include the

following:
i. FPL shall facilitate DERM access to all data from continuous electronically

monitored stations.

ii. FPL shall continue to provide monthly and quarterly reports substantially consistent

with those required in M-D Class 1 permit CLI-2014-0312, beyond the exphation of

the permit.

hi. FPL shall employ Continuous Surface Electromagnetic Mapping (CSEM) methods to

assess the location and orientation of the hypersaline plume west and north of the

CCS.

iv. FPL shall add three groundwater monitoring clusters (shallow, mid and deep) to

monitor groundwater conditions in the model lands basin. The well elusteis shall be

similar in design and function to existing groundwater monitoring wells in the region

as part of the CCS monitoring program, and shall be geographically located in

consultation with DERM.

v. FPL shall submit annual reports providing an evaluation of progress in achieving the

objectives of this Consent Agreement, status of implementing projects identified

above, and the results of monitoring to determine the impacts of these activities.

Recommendations for refinements to the activities will be included in the annual

report. This may include deletions of monitoring that is demonstrated to no longer

be needed, or additional monitoring that is warranted based on observations.



SAFETY PRECAUTIONS

18, FPL shall maintain the subject property during the pendency of this Consent Agreement in a manner

which shall not pose a hazard or threat to the public at large or the environment and shall not cause a

nuisance or sanitary nuisance as set forth in Chapter 24 of the Code of Miami-Dade County, Florida,

VIOLATION OF REQUIREMENTS

19, This Consent Agreement constitutes a lawful order of the DERM Director and is enforceable in a

civil court of competent jurisdiction. Violation of any requirement of this Consent Agreement may

result in enforcement action by DERM. Each violation of any of the terms and conditions of this

Consent Agreement by FPL shall constitute a separate offense.

SETTLEMENT COSTS

20, FPL hereby certifies that it has the financial ability to comply with the terms and conditions herein

and to comply with the payment of settlement costs specified in this Agreement.

21, DERM has determined that due to the administrative costs incurred by DERM for this matter, a

settlement of $30,000.00 is appropriate, FPL shall, within sixty (60) days of the effective date of this

Consent Agreement, submit to DERM a check in the amount of $30,000.00 for full settlement

payment. The payment shall be made payable to Miami-Dade County and sent to the Division of

Environmental Resources Management, c/o Barbara Brown, 701 NW lsl Court, 6lh Floor, Miami, FL

33136-3912.

22, In the event that FPL fails to submit, modify, implement, obtain, provide, operate and/or complete

those items listed in paragraph 17 herein, FPL shall pay DERM a civil penalty of one hundred dollars

($100.00) per day for each day of non-compliance and FPL may be subject to enforcement action in a

court of competent jurisdiction for such failure pursuant to those provisions sot forth in Chapter 24 of

the Code of Miami-Dade County, Any such payments shall be made by FPL to DERM within ten

days of receipt of written notification and shall be sent to the Division of Environmental Resources

Management, 701 NW lsl Court, 6lh Floor, Miami, FL 33136-3912.
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GENERAL PROVISIONS

23. FPL shall allow any duly authorized representative of DERM, with reasonable notification, to entei

and inspect the CCS, Floridan wells, extraction wells, or any other relevant facilities, at any

reasonable time for the purpose of ascertaining the state of compliance with the terms and conditions

of this Consent Agreement. DERM shall comply with the plant safety and security precautions. FPL

shall provide and maintain a point of contact at the Turkey Point Power Plant to assist DERM in

accessing the facilities to be inspected.

24. On a quarterly basis (January, April, July, and October), DERM may collect surface and/or

groundwater samples at the discretion of DERM at various monitoring locations in accordance with

monitoring referenced in Paragraph 17 above.

25. FPL and DERM agree to cooperate and use best efforts moving forward related to this Consent

Agreement,

26. Disputes related to or arising out of this Consent Agreement shall be construed consistent with the

laws of the State of Florida and the United States, as applicable, and shall be filed in the state or

federal courts of the State of Florida, as appropriate. Proceedings shall take place exclusively in the

Circuit Court for Miami-Dade County, Florida or the United States District Court for the Southern

District of Florida.

27. In consideration of the complete and timely performance by FPL of the obligations contained m this

Consent Agreement, DERM waives its rights to seek judicial imposition of damages or civil penalties

for the matters alleged in Notice of Violation and Consent Agreement.

28. Where FPL cannot meet timetables or conditions due to circumstances beyond FPL's control, FPL

shall provide written documentation to DERM which shall substantiate that the cause(s) for delay or

non-compliance was not reasonably in FPL's control. DERM shall make a detennination of the

reasonableness of the delay for the purpose of continued enforcement pursuant to paragraph 22 of this

Consent Agreement,

29. DERM expressly reserves the right to initiate appropriate legal action to prevent or prohibit future

violations of applicable laws, regulations, and ordinances or the rules promulgated thereunder.
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30. Entry of this Consent Agreement does not relieve PPL of the responsibility to comply with applicable

federal, state or local laws, regulations, and ordinances.

31. FPL acknowledges that this Consent Agreement is within the jurisdiction of Miami-Dade County.

Nothing in this Consent Agreement is intended to expand, nor shall this Consent Agreement be

construed to expand, the regulatory authority or jurisdiction of Miami-Dade County.

32. This Consent Agreement shall neither be evidence of a prior violation of this Chapter nor shall it be

deemed to impose any limitation upon any investigation or notion by DERM in Ihe enforcement of

Chapter 24 of the Code of Miami-Dade County.

33. This Consent Agreement shall become effective upon the date of execution by the DERM Director, or

Before me, the undersigned authority, personally appeared U11 c, ""j' ' ^ j iA 1 w'10 '>e'nS

duly sworn, deposes and says that they have read and agreed to the fotegoing.

Subscribe and sworn to before me this 'lay of ^ " ''V1-"  > 2015 by

the Director's designee.

Date Eric E. Silagy
President & CEO
Florida Power & Light Company
700 Universe Boulevard
Juno Beach, FL 33408
Respondent

t. r \ c. s j 1 (x 6\ y (name of affiant).
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Personally known \/ or Produced Identification

(Check one)

Type of Identification Produced:    

"Notary Public Printed Name

^V.% USA GROVE
MY COMMISSION tFF 154741

* EXPIRES: DMfiWber 14,2016

Notary Public Signature

DO NOT WRITE BELOW THIS LINE - GOVERNMENT USE ONLY

Date

Witness

.4 4j j- l 
/ y1 / V/ ''c / f  

// /!

Led N. Hefty, DERM Director

Miami-Dade County

Witness
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April 29, 2016 

LEWIS 
U)NlGMANI 
WALKER 

Senator Anitere Flores 
10691 N. Kendall Drive 
Suite 309 
Miami, FL 33176 

VIA HAND DELIVERY 

Attorneys at Law 

IIw-law.com 

Andrew 1. Baumann 
abaumann!(i:{llw-Iaw.com 

Reply To: 
West palm Beach Office 

Re: Florida Power & Light Company Turkey Point Cooling 
Canal System Groundwater Contamination 

Dear Senator Flores: 

Our firm represents Atlantic Civil, Inc., a family owned and operated business in 
Southeastern Miami-Dade County located due west of Florida Power & Light Company's (FPL) 
Cooling Canal System (CCS). Thank you very much for the opportunity to provide you with 
information regarding the severe impacts that CCS is causing to the groundwater around FPL's 
Turkey Point Power Plant. 

Atlantic Civil has been closely following this issue since 2004, when extensive 
groundwater models Atlantic Civil was ordered to provide as part of its mining permits revealed 
the serious impacts the CCS was causing. Since then, Atlantic Civil has repeatedly tried to work 
with FPL, South Florida Water Management (SFWMD), Miami-Dade County, and the Florida 
Department of Environmental Protection (DEP) to resolve Atlantic Civil's concern. Now, twelve 
years later, Atlantic Civil ' s validly issued mining and agricultural permits and its longstanding 
business operations are in imminent peril, yet FPL has still made no binding commitment to protect 
Atlantic Civil from the advancing saltwater intrusion caused by the CCS. 

As recently as December, 2014, FPL continued to deny that the CCS was even the cause 
of the problem. It took two different rulings by a Judge to at least force FPL to accept responsibility 
for the saltwater intrusion. 

JACKSONVILLE 
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After nearly two weeks of testimony, where FPL and DEP both testified that the saltwater 
intrusion was likely the result of other forces, a Judge ruled in two different cases that that the CCS 
is the primary cause of saltwater intrusion in Southeastern Miami-Dade County. In fact, modeling 
presented by Atlantic Civil showed that these other forces, such as drinking well fields and canals, 
were insignificant in comparison to the CCS' s impact. 

Despite their continued denials, FPL was already studying the feasibility of 36 different 
measures to stop the CCS' s continued contamination of the water supply as far back as 2009 and 
2010. DEP staff had already internally communicated that the CCS was causing exceedances of 
State groundwater standards, and the SFWMD had already concluded that the CCS plume had 
spread beyond its permitted area and had advanced miles to the west, contrary to the Supplemental 
Agreements between SFWMD and FPL. 

Relying primarily on FPL's own monitoring data, the Judge had no difficulty finding that 
FPL was causing the saltwater intrusion and that the CCS was violating state groundwater 
standards. These findings were made in two different rulings earlier this year. 

Throughout all of this, FPL has still made no binding commitment to prevent the known 
and impending harm to Atlantic Civil. FPL's Band-Aid solutions (adding water to the CCS) were 
debunked in FPL's 2010 feasibility study because it was likely to negatively affect the huge plume 
of CCS water that had already seeped from the unlined CCS into the Aquifer. At the end of 
December, SFWMD staff testified that even under FPL's chosen action the Biscayne Aquifer will 
continue to be loaded with between 600,000 and 3 million pounds of salt per day. The saltfront 
will convert over 850,000 gallons a day of water from potable to non-potable each day after the 
CCS is freshened with additional water. That is enough drinking water to supply 6,000 south 
Florida residents that is lost each and every day. 

Atlantic Civil, Inc.'s Harm in Imminent 

The Torcise family came to Florida from Italy and started a family farm in southeastern 
Miami-Dade County in the 1920's, long before there was a nuclear power plant or CCS. As south 
Florida grew and diversified, so did the Torcise family business operations; expanding from 
agriculture to include the rock-mining and beach-compatible sand industries. Today, Atlantic Civil 
is in the castor bean business and produces FDOT grade limerock utilized across the state for 
public road projects, concrete and building materials and provides high quality beach-compatible 
sand for beach renourishment projects. 

Atlantic Civil owns 2,600 acres of property four miles due west of Turkey Point. The 
Biscayne Aquifer is the sole source of fresh water for the Atlantic Civil Property. Atlantic Civil 
uses fresh water from the Biscayne Aquifer pursuant to SFWMD Water Use Permit Nos. 13-
03608-Wand 13-03796-W. DEP has also issued Atlantic Civil a Life-of-the-Mine Environmental 
Resource Permit for mining activities. 

00650305-2 
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In order to obtain thi~ permit, Atlantic Civil was required to demonstrate that the mining 
operations would not cause or worsen saltwater intrusion, something that was already a serious 
concern to DEP, SFWMD and the Corps of Engineers back in 2004. Atlantic Civil was required 
to develop a sophisticated 3-D density dependent, solute transfer groundwater model to determine 
impact of various factors on saltwater intrusion in the area. The model is able to look both 
cumulatively and to isolate individual potential causes such as mining operations, SFWMD canals, 
agricultural withdrawals and the CCS. In the course of this analysis, the model revealed the CCS 
was causing the saltwater intrusion and that that other activities in the area were having only a 
negligible impact. 

Atlantic Civil was required to install dozens of monitoring wells on its property. If any 
groundwater monitoring well profile, mine pit profile, or monitoring well sample shows an 
exceedance of salinity (measured as a specific conductivity threshold of 1.07 mS/cm (150 mg/L 
chloride)), Atlantic Civil must immediately notify DEP. Ifthe groundwater monitoring data shows 
that chloride concentrations rise above 250 mg/L within the mine pit, DEP's permit prohibits 
Atlantic Civil from continuing to mine on its property. 

Regardless of Atlantic Civil's permit, if the saltfront reaches Atlantic Civil's property, 
even with a valid permit, the limerock mine would be rendered essentially inoperable. If salt 
mixes with limerock, the limerock loses its commercial viability for road infrastructure and 
building materials because the limerock can no longer maintain its structural integrity. 

Atlantic Civil's concerns mounted when FPL Monitoring Well TPGW-7D,1 which 
historically has always contained fresh, potable water and which is located approximately 1,200 
feet from Atlantic Civil, began to show signs of saltwater intrusion in the fall of 2013. Since that 
time, salinity and total dissolved solids (TDS) at the deep monitoring horizon have rapidly 
increased converting Class G-II potable groundwater to non-potable Class G-III groundwater.2 

The sodium levels at TPGW-7D also now exceed 160 mg/L, which violates DEP's primary 
groundwater standard for sodium. There are no more monitoring wells between Turkey Point and 
Atlantic Civil's property. The saltfront now sits somewhere between TPGW-7D and Atlantic 
Civil's property. The next well to the west is located on Atlantic Civil's property. 

Atlantic Civil's Administrative Challenges Brought These Issues to Light 

When it became clear to Atlantic Civil during its permitting process that the CCS was 
causing saltwater intrusion and that Atlantic Civil's business was in jeopardy, Mr. Torcise 
approached FPL and all the regulatory agencies asking an open dialogue about how to stop the 
saltfront. FPL denied that the CCS was the cause of saltwater intrusion, pointed fingers towards 

I As part of the Uprate Certification for Units 3 & 4 and as part of the 5th Supplemental Agreement between FPL and 
SFWMD, an extensive groundwater and surface water monitoring system was installed. 
2 Classes of groundwater are defined by DEP Rule 62-520, F.A.C. Class G-II groundwater is measured as less than 
10,000 mg/L TDS and indicates potable, fresh water. Once the TDS level increases above lO,OOO mg/L TDS, that 
portion of the aquifer is considered to be G-I1I classification, or non-potable. 
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other activities in the region, and denied any responsibility for remediation. When Atlantic Civil 
learned that that DEP and SFWMD were negotiating an Administrative Order (AO) overthe CCS, 
Atlantic Civil provided substantive input and met with DEP to discuss its serious concerns over 
the sufficiency of the AO. 

On December 23,2014, DEP issued the AO without addressing Atlantic Civil's concerns 
and simultaneously approved FPL's request to modify the Conditions of Certification to their 
Power Plant Site License to add 14 million gallons a day (mgd) of Upper Floridan Aquifer to the 
CCS. In combination, these efforts were designed to solve FPL's temperature and salinity concerns 
inside of the CCS itself, but did not address or clean-up 40 years oflegacy pollution already in the 
Biscayne Aquifer. Atlantic Civil was forced to administratively challenge these two authorizations 
in order to prevent the grandfathering in of this pollution plume and in the hopes of forcing a 
solution that remediated the known and continuing harm. 3 

Administrative Law Judge Bram Canter presided over both hearings and after nearly 8 days 
of collective testimony and evidence, made several vital findings: 

Tritium above natural background levels (of ~ 20 picocuries per liter) has is universally 
accepted by the agencies as "fingerprinting" water that originated from the CCS.4 Tritium 
above background in combination with levels of salt above the salinity of bay water have 
been found in monitoring wells 4-5 miles west of the CCS and within close proximity to 
Miami-Dade County's public water supply wellfields. 

The hypersaline plume from the CCS continues to push naturally occurring 
freshwater/saltwater line in front of it - pushing this saltfront miles further west than 
normal. 

The preponderance ofthe evidence presented at hearing indicated that the CCS is the major 
contributing cause of the continued westward movement of the saltwater interface. 

The Judge further found: 

The DEP administrator who testified in both hearings regarding DEP's inability to 
determine a specific groundwater quality violation lacked credibility. 

The undisputed evidence at the hearings was that the CCS has contributed to saltwater 
intrusion, making less fresh/potable water available for the environment and legal existing 
users. FPL is in violation of the minimum criteria for groundwater in Rule 62-520.400, 

3 In addition to this letter, Atlantic Civil has submitted an extensive back-up materials which include both materials 
from the two hearings and other key information to consider. 
4 Atlantic Civil does not claim that the levels of tritium in the Biscayne Aquifer are at levels dangerous to human 
health. However, the levels of tritium in Biscayne Bay need further study before claims can be made by FPL or others 
that there is no harm to the Bay. 
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F.A.C. which prohibits a discharge to groundwater in concentrations that "impair the 
reasonable and beneficial use of adjacent waters."s 

Wells west of the CCS and beyond FPL's zone of discharge are many times greater than 
the applicable G-II groundwater standard for sodium. 

While skeptically authorizing the 14 mgd proposal as something of an improvement over 
the current situation by somewhat slowing the rate of saltwater intrusion, the Judge found that 
nothing about the addition of the 14 mgd will stop the known and continuing harm to the Biscayne 
Aquifer and Atlantic Civil. All the modeling evidence at hearing demonstrated that under the 14 
mgd solution, the saltwater front continued to move west through the modeling horizon of 2044 
and all the modeling demonstrated Atlantic Civil's property becoming overrun with saltwater in 
the next few years. 

In light of this the Judge felt that is was "appropriate to inform the Siting Board that the 
operation of the Turkey Point Power Plant, as authorized by the Siting Board under the 
Conditions of Certification, has caused harm to water resources because of the effects of the 
CCS, and the modification requested by FPL will not preventfurther harmfrom occurring." 

In March 2016, Atlantic Civil went before the Governor and Cabinet, sitting as the Siting 
Board, and asked that additional conditions be placed into the Site License to require FPL to stop 
the harm and remediate the known and continuing pollution caused by the CCS. Unfortunately, 
the Siting Board believed it lacked legal authority to add conditions. Recent case law from the 
Third District Court of Appeal indicates otherwise. 

In the AO case, The Judge agreed with Atlantic Civil andfound that the success criteria 
in the AD were fatally flawed because they allowed FPL to continue to violate groundwater 
quality standards for decades. The Judge concluded that the AD was not a reasonable exercise 
of DEP's enforcement discretion because the AO did not require FPL to come into compliance 
with the applicable rules and regulations, or specify a reasonable time for the CCS to come into 
compliance with those rules and regulations. The Judge evaluated DEP's definition of "abate" 
with regard to the groundwater contamination, and found it was inconsistent with the intended 
meaning of the Conditions of Certification and incongruous with environmental statutes use and 
meaning of the word abate. Just last week, DEP rejected the ALJ's finding and determined in its 
Final Order that the AO was reasonable because DEP has exclusive right to determine enforcement 
and issued the AO as written. 

The Miami-Dade Consent Order Is Not Intended to Address the Groundwater Plume 

5 This requirement is also found in FPL's "administratively extended" NPDES permit. The NPDES permit has been 
expired since 2010 and DEP provided testimony at hearing that they cannot renew the NPDES permit while the 
groundwater issues with the CCS remain and that the AO was intended to assist in the reissuance. 
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Miami-Dade County was originally a party to both of Atlantic Civil's administrative 
challenges. However, Miami-Dade and FPL entered into settlement discussions which resulted in 
Miami-Dade withdrawing from the litigation and the issuance of a Notice of Violation for FPL for 
chlorides. FPL and Miami-Dade entered into a Consent Order to help resolve the CCS as the source 
of the pollution. However, Miami-Dade officials have informed Atlantic Civil ,that the Consent 
Order was never intended to address the existing groundwater pollution or stop the western edge 
of the saltfront from continuing to move inland. 

Under the Consent Order, FPL was required within 180 days from execution to provide 
Miami-Dade County comprehensive 3-D modeling of proposed extraction wells in the immediate 
area of the CCS. That deadline came and went. FPL asked for an extension on the modeling to 
mid-May. To date, FPL has provided no modeling showing that the proposed extraction wells will 
stop the continued westward movement of the saltfront. 

Atlantic Civil modeled the Miami-Dade Consent Order's actions and informed FPL that 
the proposed extraction wells would be insufficient to prevent the harm to Atlantic Civil in their 
proposed location. FPL, in their own feasibility study from 2010, evaluated the ideaof locating 
extraction wells further to the west at 137th 

/ Tallahassee Road. Atlantic Civil's modeling indicates 
that this location will have a greater impact on both removing the hypersaline plume and stopping 
the leading edge of the saltfront from moving further west. 

DEP's NOV Does Not Appear to Address the Saltwater Intrusion 

Just this week DEP has issued a Notice of Violation against FPL for a violation of their 
National Pollutant Discharge Elimination System/Industrial Wastewater Permit. This Permit is 
incorporated into the Turkey Point Site License as Condition of Certification XI, which states that 
a violation of this permit is considered a violation of the Site License. 

While the recent NOV is a positive step forward, several concerns remain. The NOV does 
not address the actual movement of the saltfront caused by discharges from the CCS, but only 
mentions the "hypersaline plume" which is only a portion of the CCS plume in the groundwater. 
A much larger portion of the Aquifer is contaminated by CCS water fingerprinted by elevated 
levels of tritium, which are not strictly speaking, hypersaline. The NOV does not specify a date 
for implementation or date for which compliance must be reached, it only calls for a plan. So, 
until a Consent Order is executed, it is unclear how effective any yet-to-be identified measures 
will be. Finally, FPL modeling has not been provided to Atlantic Civil and Atlantic Civil has 
serious concerns that modeling is based on outdated information that does not account for FPL' s 
practice of 45 mgd of marine water into the CCS or FPL's recent dredging of the CCS which has 
actually increased the connection between the CCS and the Aquifer below and has increased 
seepage from the CCS. Nevertheless, Atlantic Civil remains hopeful that it can be included in 
discussions with DEP and, with continued oversight by the Legislature, a Consent Order can be 
reached that protects the Aquifer, including Atlantic Civil's property. 
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Conclusions 

Atlantic Civil has been working tirelessly for 12 years to get FPL and the regulatory 
agencies to take action to stop the saltfront from continuing to convert south Florida's drinking 
water from potable to non-potable and to protect the imminent harm to Atlantic Civil ' s family 
owned and operated businesses. Until Atlantic Civil ' s administrative litigation and ultimately the 
findings by the Judge, FPL and the agencies denied that the CCS was even the cause of saltwater 
intrusion. Atlantic Civil has given many dozen presentations and written extensive letters over the 
years on this serious issue, to no avail. No regulatory agency has held FPL accountable for what 
has now been judicially determined to be FPL' s historical a continuing violation of groundwater 
standards. Atlantic Civil is hopeful the Legislature can help reinstate public confidence by forcing 
the regulators to restore the Biscayne Aquifer to its former pre-C S condition. 

Andrew 1. Baumann 

AJB/mal 
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Atlantic Civil ' s "Cheat Sheet" to the Parallel Ch. 120 Cases 

; Power Plant Siting Act Case- * Administrative Ordcr.Case-
nOAH 15-1559EPP nOAH 15-1746 . 
Modification Approved by DEP as Siting Board Administrative Order Approved by DEP 
12/23/2014 12/23/2014 
FPL requested to withdraw 14 mgd from Upper DEP approved a hybrid "order" under general 
Floridan Aquifer and place into CCS in order to authority "implementing and enforcing" 
reduce salinity within CCS- application does not Condition of Certification X.D of Site License 
discuss Condition X.D of Site License 
Water will free flow from artesian wells . Administrative Order directed FPL to create a 
(indefinitely) into NW comer of CCS- This is also "salinity management plan" which would declare 
the area of the CCS where seepage (leaking) into FPL successful in "abating" harm to the water 
Biscayne Aquifer is greatest. resources of the state if: 
There is no corresponding mitigation or • CCS could be brought down to at least 34 
remediation to offset the known harm from doing PSU (Practical salinity units) 
so. • Monitoring wells at edge of CCS showed 

a "decreasing trend" 
Atlantic Civil, Miami-Dade County and Tropical Atlantic Civil, Miami-Dade County, City of 
Audubon filed written objections Miami and Tropical Audubon filed petitions 
Miami-Dade Settled; Tropical withdrew Miami-Dade Settled; Tropical withdrew 
Hearing held: December 2015 Hearing held: November 2015 
ALJ: Bram Canter ALJ: Bram Canter 
Recommended Order issued: January 25, 2016 Recommended Order issued: February 25,2016 
recommending approval of 14 mgd but also recommending rescinding Administrative Order 
informing Siting Board that the operation of the as document was an abuse ofDEP's enforcement 
CCS is causing harm to the water resources of the discretion or altering it to conform to the order. 
state and the 14mgd will not prevent the harm. 
Atlantic Civil's concerns: Key Points from the Administrative Order 

• Adding additional water into the CCS Recommended Order: 
raises the stage/head/gradient of the CCS • FPL's CCS is the primary cause of the 
compared to the rest of the Model Lands continuing saltwater intrusion issue in 
Basin (area to the west of the CCS). Southeast Miami-Dade County 

• This in tum forces CCS water out of the • The CCS is causirig conversion of 
bottom of the CCS down into the groundwater from potable/fresh (G-II 
Biscayne Aquifer and out into the GW) to non-potable (G-III GW) 
environment in all directions in quantities • This causing violations of the "free-from" 
greater than the amount of water added rule for groundwater and also violations 
(~15.7 MGD of seepage out after 14 of the primary drinking water standard for 
MGD in) sodium. (Unaddressed by NOV) 

• No evaluation by SFWMD permit review • The Administrative Order defines abate as 
staff was done on the impact of adding the to lessen or diminish. The ALJ found that 
water to the CCS- only the withdrawals. inconsistent with environmental rules and 

• Not one party believes this "solution" will statutes and contrary to the meaning in 
halt/stop or remediate the existing Condition X.D of the Site License it was 
pollution in the Aquifer- merely slow it intended to "enforce." 
down- but the front moves for at least • The Administrative Order did nothing to 
another 25 years clean up the groundwater- merely the 

• Atlantic Civil's existing legal use of CCS itself- same as 14 mgd case. 
Biscayne Aquifer will be compromised/ • DEP's NOV addresses only the CCS 
Atlantic Civil's validly issued mining contribution to the "hypersaline" plume-
operations will be forced to shut down does not address leading edge of saltfi'ont 
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SOUTH FLORIDA WATER Mi ANI AGEMENT DISTRICT 

FPLTurkey Point P,ower Plant P'r,oject Area 
• s*_4J'.....,lIiiI'a;.-

~ FPL constructs a Cooling Canal 
System (CCS) in early 1970s 

~ . Closed loop cooling system 
~ Salinity to match seawater 
~ Salinity management system 

~ District permit authority under 
agreement with FPL 
~ Monitoring and management 

provisions included in the 
Agreement 

~ CCS water becomes hyper saline 
over time 

~ Groundwater monitoring wells 
show increasing salinity levels 

~ FPL seeks power uprate to 
nuclear units 3 and 4 

~ . Condition of certification requires 
additional pre and post uprate 
monitoring 

~ DistrictjFPL agreement updated 
October 2009 





SOUTH FLORIDA WATER MANAGEMENT DISTRICT 

District Model: Historic and Future Interface 
Location; No Change to CCS Salinity 
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SOUTH FLORIDA WATER MANAGEMENT DISTRICT 

District Model: Historic and Future Interface 
Location; CCS Salinity Equal Bay Concentrations . 
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Florida Department of 

Memorandum Environmental Protection 
TO: Marc Harris 

NPDES Power Plant Permitting SupervlsorlTallahassee 

THROUGH: Linda Brien ~ 
Water Facilities Administrator/DEP Southeast District 

FROM: Tim Powell jI> 
Wastewater Permitting Supervisor/DEP Southeast District 

DATE: November 16, 2009 

SUBJECT: FPL Turkey Point NPDES Permit Renewal (FL0001562) 

Marc, 

We have reviewed the subject permit renewal package, received October 22, 2009. and offer 
the following comments. 

1. The applicant should submit a proposal for a ground water monitoring plan. The plan could 
include wells that are part of the updated SFWMD Monitoring Plan in the agreement that 
was approved last month by the SFWMD Board. The plan should include monitoring of 
ground waters both east and west of the Cooling Canal System (CCS). Any wells that are 
used to monitor ground water movement to Biscayne Bay should be monitored for 
appropriate surface water standards (Class III Marine). The proposal should identify the G­
IIIG-lil ground water boundary, and include compliance wells at the boundary. 

2. Per FAC Rule 62-520.520(8), existing cooling ponds are exempt from secondary standards 
for G-II ground water so long as the cooling pond waters are monitored pursuant to 
Department permit to ensure that the pond does not impair the designated use of 
contiguous ground waters and surface waters. Review of water quality data collected by the 
SFWMD in Feb-Mar 2009 indicates not only exceedences of the secondary standards, but 
also for at least one primary standard - sodium. The following wells listed below indicate 
sodium levels above the standard (160 mg/L). Please see the attached map for well 
locations. It's important to note that the L-3 and L-5 wells exhibit higher salinities than sea 
water, in line with the CCS salinities. 

WellJD 
BBCW-4 
BBCW-5 
FKS-4 
G-21 
G-28 
L-3 
L-5 

Sodium (mg/L) 
2,730 
3.560 
2,850 
1,640 
6,750 
17,200 
15.600 

Compliance with our Ground Water rules depends on where the boundary between G-II and 
G-1I1 waters lies. Review of documents from the early 1980's indicate the boundary at the 
time lay just west of the CCS interceptor ditch. The applicant should discuss this data and 
how they can demonstrate compliance with appropriate ground water criteria. 

ACI-66-000001 





FPL Turkey Point NPDES Permit Renewal (FL0001562) 
Page 2 

3. It is inaccurate to describe the CCS as a "closed-loop" system, since we now know there Is a 
plume of hypersaline water moving west from the CCS. It is also likely that the CCS is 
impacting surface waters to the west, or possibly Biscayne Bay to the east. Therefore, a 
complete analysis of CCS waters should be completed as provided in Section V of the 
ground water discharge application (Form 2CG), and Section VII of the surface water 
discharge application (Form 2CS). We recommend at least three sampling events from 
various representative locations within the GGs. We suggest at least three locations: . one of 
effluent (cooling water) exiting the plant condensers; one at cooling water intake; and one 
point approximately midway between the intake and effluent points. Some of the data 
collected in the SFWMD study In Feb-Mar 2009 could be used. 

ACI-66-000002 
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STATE OF FLORIDA 
DIVISION OF ADMINISTRATIVE HEARINGS 

ATLANTIC CIVIL, INC., 

Petitioner, 

vs. Case No. 15-1746 

FLORIDA POWER AND LIGHT COMPANY 
AND DEPARTMENT OF ENVIRONMENTAL 
PROTECTION, 

Respondents. 
/ 

CITY OF MIAMI, 

Petitioner, 

vs. Case No. 15-1747 

FLORIDA POWER AND LIGHT COMPANY 
AND DEPARTMENT OF ENVIRONMENTAL 
PROTECTION, 

Respondents. 
/ 

RECOMMENDED ORDER 

The final hearing in this case was held on November 2 

through 4, 2015, in Miami, Florida, before Bram D. E. Canter, 

Administrative Law Judge of the Division of Administrative 

Hearings ("DOAH"). 



APPEARANCES 

For Petitioner Atlantic Civil, Inc. ("ACI") 

Andrew J. Baumann, Esquire 
Rachael B. Santana, Esquire 
Lewis, Longman and Walker, P.A. 
515 North Flagler Drive, Suite 1500 
West Palm Beach, Florida 33401 

Edwin A. Steinmeyer, Esquire 
Lewis, Longman and Walker, P.A. 
315 South Calhoun Street, Suite 830 
Tallahassee, Florida 32301 

For Petitioner City of Miami: 

Kerri L. McNulty, Esquire 
Matthew S. Haber, Esquire 
Ruth A. Holmes, Esquire 
Nicholas Basco, Esquire 
City of Miami 
444 Southwest 2nd Avenue, Suite 945 
Miami, Florida 33130 

For Respondent Florida Power and Light Company ("FPL") 

Gary V. Perko, Esquire 
Brooke E. Lewis, Esquire 
Hopping Green and Sams, P.A. 
119 South Monroe Street, Suite 300 
Tallahassee, Florida 32301 

Peter Cocotos, Esquire 
Florida Power and Light Company 
215 South Monroe Street, Suite 810 
Tallahassee, Florida 32301 

For Respondent Department of Environmental Protection 
("DEP") : 

Sarah M. Doar, Esquire 
Benjamin Melnick, Esquire 
Department of Environmental Protection 
Mail Stop 35 
3900 Commonwealth Boulevard 
Tallahassee, Florida 32399 
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STATEMENT OF THE ISSUE 

The issue to be determined in this case is whether the 

Administrative Order issued by DEP on December 23, 2014, is a 

reasonable exercise of its enforcement authority. 

PRELIMINARY STATEMENT 

On December 23, 2014, DEP issued Administrative Order OGC 

No. 14-0741 (~the AO") related to the cooling canal system at 

FPL's Turkey Point Power Plant in southeast Miami-Dade County. 

On February 9, 2015, petitions for administrative hearing 

challenging the AO were filed by Tropical Audubon Society, Inc., 

Blair Butterfield, Charles Munroe, and Jeffrey Mullins; Miami­

Dade County; ACI; and the City of Miami. After referral to 

DOAH, the four cases were consolidated for hearing. 

On April 16, 2015, Respondent FPL filed a motion to dismiss 

portions of the petitions on grounds that the petitions failed 

to allege sufficient grounds for standing. The motion was 

denied. 

On October 2, 2015, ACI filed a motion for leave to file an 

amended petition for administrative hearing. The motion was 

granted except with respect to the request in ACI's Amended 

Petition that the Administrative Law Judge recommend ~additional 

appropriate terms and criteria to halt and remediate the ongoing 

westward migration of saltwater intrusion in the Aquifer." 
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On October 9, 2015, Miami-Dade County filed a Notice of 

Voluntary Dismissal and Case No. 15-1745 was closed. 

FPL filed a Motion for Partial Summary Recommended Order or 

Alternatively for Dismissal of Petitioner City of Miami, 

claiming the City lacked standing. The motion was denied. 

On August 24, 2015, Petitioner Mullins filed a Notice of 

Voluntary Dismissal. On October 30, 2015, Petitioners Tropical 

Audubon Society, Butterfield, and Munroe filed an Agreed Notice 

of Voluntary Dismissal without Prejudice. Accordingly, Case 

No. 15-1744 was closed. 

At the final hearing, Joint Exhibits J-1, J-2, J-3, J-5, 

J-6, and J-7-were admitted into evidence. DEP presented the 

testimony of Phillip Coram, a DEP Program Administrator who was 

accepted as an expert in environmental engineering; Terri Bates, 

Division Director of Water Resources at the South Florida Water 

Management District ("SFWMD"), and Jefferson Giddings, a 

Principal Scientist at SFWMD who was accepted as an expert in 

groundwater modeling. DEP Exhibits D-2, D-6, D-7, D-10, D-11, 

D-13, D-15, and D-16 were admitted into evidence. 

FPL presented the testimony of Michael Sole, who is FPL's 

Vice President of Governmental Affairs; Steven Scroggs, a Senior 

Director of Project Development for FPL who was accepted as an 

expert in power plant engineering, design and siting; and 

4 



Peter Andersen, who was accepted as an expert in groundwater 

hydrology and groundwater flow and transport modeling. 

FPL Exhibits FPL-l through FPL-6, FPL-9, FPL-ll, FPL-14, FPL-15, 

FPL-25, and FPL-26 were admitted into evidence. 

ACI presented the testimony of Steve Torcise, Jr., who is 

ACI's President; Marc Harris, who is a DEP employee responsible 

for issuing NPDES permits for power plants; William Nuttle, 

Ph.D., who was accepted as an expert in water salt budgets; and 

Edward Swakon, who was accepted as an expert in groundwater 

resources and groundwater monitoring. ACI Exhibits ACI-7, ACI-

8, ACI-9, ACI-ll, ACI-31, ACI-33, ACI-34, ACI-63, and ACI-66 

were admitted into evidence. 

The City presented the testimony of Miguel Augustin, who is 

the City's Controller; and Mark Crisp, who was accepted as an 

expert in design and function of electrical generating 

facilities and cooling systems. City Exhibits 40 and 43 were 

admitted into evidence. The City's motion for official 

recognition of its City Charter was denied, but a copy of the 

City Charter was accepted as a proffer. 

The five-volume transcript of the final hearing was filed 

with DOAH. The parties filed proposed recommended orders that 

were considered in the preparation of this Recommended Order. 
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FINDINGS OF FACT 

Parties 

1. FPL is a subsidiary of NextEra Energy. It is a 

regulated Florida utility providing electric service to 4.7 

million customers in 35 counties. 

2. FPL owns and operates the Turkey Point Power Plant, 

which includes a cooling canal system ("CCS") that is the 

subject of the AO at issue in this proceeding. 

3. DEP is the state agency charged with administering the 

Florida Electric Power Plant Siting Act ("PPSA"), chapter 403, 

Part II, Florida Statutes. DEP has the power and the duty to 

control and prohibit pollution of air and water in accordance 

with the law and rules adopted and promulgated by it. 

§ 403.061, Fla. Stat. (2015). 

4. ACI is a Florida corporation and the owner of 2,598 

acres of land in southeast Miami-Dade County approximately four 

miles west of the Turkey Point CCS. ACI is engaged in 

agriculture and limerock mining on the land. 

5. ACI withdraws and uses water from the Biscayne Aquifer 

pursuant to two SFWMD water use permits. ACI also has a Life­

of-the-Mine Environmental Resource Permit issued by DEP for its 

mining activities. The Life-of-the-Mine permit requires that 

mining be terminated if monitoring data indicate the occurrence 
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of chloride concentrations greater than 250 milligrams per liter 

("mg/L") in the mine pit. 

6. The City of Miami is a municipal corporation located 

about 25-miles north of Turkey Point. 

7. The City purchases water from Miami-Dade County, which 

withdraws the water from the Biscayne Aquifer. 

Turkey Point 

8. FPL's Turkey Point property covers approximately 9,400 

acres in unincorporated Miami-Dade County, along the coastline 

adjacent to Biscayne Bay. 

9. Five electrical generating units were built at Turkey 

Point. Units 1 and 2 were built in the 1960s. Unit 2 ceased 

operating in 2010. Units 3 and 4 are Florida's first nuclear 

generating units, which FPL constructed in the 1970s. Unit 5 is 

a natural gas combined cycle generating unit brought into 

service in 2007. 

10. Units 1 through 4 pre-date the PPSA and were not 

certified when they were built. However, Units 3 and 4 were 

certified pursuant to the PPSA in 2008 when FPL applied to 

increase their power output, referred to as an "uprate." Unit 5 

was built after the PPSA and was certified under the Act. 
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The CCS 

11. The Turkey Point CCS is a 5,900-acre network of 

canals, which provides a heat removal function for Units 1, 3, 

and 4, and receives cooling tower blowdown from Unit 5. 

12. FPL constructed the CCS pursuant to satisfy a 1971 

consent judgment with the U.s. Department of Justice which 

required FPL to terminate its direct discharges of heated water 

into Biscayne Bay. 

13. The CCS is not a certified facility under the PPSA, 

but it is an ~associated facility," which means it directly 

supports the operation of the power plant. 

14. The CCS functions like a radiator, using evaporation, 

convective heat transfer, and radiated heat loss to lower the 

water temperature. When cooling water enters the plant, heat is 

transferred to the water by flow-through heat exchangers and 

then discharged to the ~top" or northeast corner of the CCS. 

Circulating water pumps provide counter-clockwise flow of water 

from the discharge point, down (south) through the 32 

westernmost canals, across the southern end of the CCS, and then 

back up the seven easternmost canals to the power plant intake. 

15. The full circuit through the CCS from discharge to 

intake takes about 48 hours and results in a reduction in water 

temperature of about 10 to 15 degrees Fahrenheit. 

8 



16. The CCS canals are unlined, so they have a direct 

connection to the groundwater. Makeup water for the CCS to 

replace water lost by evaporation and seepage comes from process 

water, rainfall, stormwater runoff, and groundwater 

infiltration. 

17. When the CCS was first constructed, FPL and SFWMD's 

predecessor, the Central and Southern Florida Flood Control 

District, entered into an agreement to address the operation and 

management of the CCS. The agreement has been updated from time 

to time. The original agreement and updates called for 

monitoring the potential impacts of the CCS. 

18. Operation of the CCS is also subject to a combined 

state industrial wastewater permit and National Pollution 

Discharge Elimination System ("NPDES") permit administered by 

DEP. The industrial wastewater/NPDES permit is incorporated 

into the Conditions of Certification. 

Hypersaline Conditions 

19. The original salinity levels in the CCS were probably 

the same as Biscayne Bay. However, because the salt in 

saltwater is left behind when the water evaporates, and higher 

water temperature causes more evaporation, the water in the CCS 

becomes saltier. Salinity levels in the CCS are also affected 

by rainfall, air temperature, the volume of flow from the power 

plant, and the rate of water circulation. 
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20. In 2008, when FPL applied for certification of the 

uprate of Units 3 and 4, it reported average salinity to be 50 

to 60 Practical Salinity Units (npsU"). This is a nhypersaline" 

condition, which means the salinity level is higher than is 

typical for seawater, which is about 35 PSU. 

21. Higher salinity makes water denser, so the hypersaline 

water in the CCS sinks beneath the canals and to the bottom of 

the Biscayne Aquifer, which is about 90 feet beneath the CCS. 

At this depth, there is a confining layer that separates the 

Biscayne Aquifer from the deeper Upper Floridan Aquifer. The 

confining layer stops the downward movement of the hypersaline 

nplume" and it spreads out in all directions. 

22. FPL estimated that the average daily loading of salt 

moving 'from the CCS into the Biscayne Aquifer is 600,000 pounds 

per day. 

23. In late 2013, salinity levels in the CCS began to 

spike, reaching a high of 92 PSU in the summer of 2014. FPL 

believes the salinity spikes in recent years are attributable in 

part to lower than normal rainfall and to higher turbidity in 

the CCS caused by algal blooms. Reductions in flow and 

circulation during this period associated with the retirement of 

Unit 2 and the uprate of Units 3 and 4 could also have 

contributed to increased temperatures in the CCS, more 

evaporation, and higher salinity. 
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24. ACI presented evidence suggesting that the uprate of 

Units 3 and 4 could be the primary cause of recent, higher water 

temperatures and higher salinity. 

25. The analyses that have been conducted to date are not 

comprehensive or meticulous enough to eliminate reasonable 

disagreement about the relative influence of the factors that 

affect salinity in the CCS. 

26. FPL has taken action to reduce salinity within the CCS 

by adding stormwater from the L-31E Canal (pursuant to emergency 

orders), adding water from shallow saline water wells, and 

removing sediment build-up in the canals to improve flow. These 

actions, combined with more normal rainfall, have decreased 

salinity levels in the CCS to about 45 PSU at the time of the 

final hearing. 

Saltwater Intrusion 

27. Historical data show that when the CCS was constructed 

in the 1970s, saltwater had already intruded inland along the 

coast due to water withdrawals, drainage and flood control 

structures, and other human activities. 

28. The ~front" or westernmost line of saltwater intrusion 

is referred to as the saline water interface. More 

specifically, the saline water interface is where groundwater 

with total dissolved solids (~TDS") of 10,000 mg/L or greater 

meets groundwater with a lower chloride concentration. DEP 
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classifies groundwater with a TDS concentration less than 10,000 

mg/L as G-II groundwater, and groundwater with a TDS 

concentration equal to or greater than 10,000 mg/L as G-III 

groundwater, so the saline water interface can be described as 

the interface between Class G-II groundwater and Class G-III 

groundwater. 

29. In the 1980s, the saline water interface was just west 

of the interceptor ditch, which runs generally along the western 

boundary of the CCS. The interceptor ditch was installed when 

the CCS was first constructed as a means to prevent saline 

waters from the CCS from moving west of the ditch. Now, the 

saline water interface is four or five miles west of the CCS, 

and it is still moving west. 

30. The groundwater that comes from the CCS can be 

identified by its tritium content because tritium occurs in 

greater concentrations in CCS process water than occurs 

naturally in groundwater. CCS water has been detected four 

miles west of the CCS. 

31. Saline waters from the CCS have been detected 

northwest of the CCS, moving in the direction of Miami-Dade 

County's public water supply wellfields. 

32. The hypersaline plume from the CCS is pushing the 

saline water interface further west. 
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33. Respondents identified factors that contributed to the 

saltwater intrusion that occurred before the CCS was 

constructed. However, while saltwater intrusion has stabilized 

in other parts of Miami-Dade County, it continues to worsen in 

the area west of the CCS. 

34. Respondents made no effort to show how any factor 

other than the CCS is currently contributing to the continuing 

westward movement of the saline water interface in this area of 

the County. 

35. The preponderance of the record evidence indicates the 

CCS is the major contributing cause of the continuing westward 

movement of the saline water interface. 

36. Fresh groundwater in the Biscayne Aquifer in southeast 

Miami-Dade County is an important natural resource that supports 

marsh wetland communities and is utilized by numerous existing 

legal water uses including irrigation, domestic self-supply, and 

public water supply. The Biscayne Aquifer is the main source of 

potable water in Miami-Dade County and is designated by the 

federal government as a sole source aquifer under the Safe 

Drinking Water Act. 

37. Saltwater intrusion into the area west of the CCS is 

reducing the amount of fresh groundwater in the Biscayne Aquifer 

available for natural resources and water uses. 

13 



Water Quality Violations 

38. At the final hearing, a DEP administrator testified 

that DEP was unable to identify a specific violation of state 

groundwater or surface water quality standards attributable to 

the CCS, but DEP's position cannot be reconciled with the 

undisputed evidence that the CCS has a groundwater discharge of 

hypersaline water that is contributing to saltwater intrusion. 

Florida Administrative Code Rule 62-520.400, entitled ~Minimum 

Criteria for Ground Water," prohibits a discharge in 

concentrations that ~impair the reasonable and beneficial use of 

adjacent waters." 

39. Saltwater intrusion into the> area west of the CCS is 

impairing the reasonable and beneficial use of adjacent G-II 

groundwater and, therefore, is a violation of the minimum 

criteria for groundwater in rule 62-520.400. 

40. In addition, sodium levels detected in monitoring 

wells west of the CCS and beyond FPL's zone of discharge are 

many times greater than the applicable G-II groundwater standard 

for sodium. The preponderance of the evidence shows that the 

CCS is contributing to a violation of the sodium standard. 

Agency Response 

41. The 2008 Conditions of Certification included a 

Section X, entitled ~Surface Water, Ground Water, Ecological 

Monitoring," which, among other things, required FPL and SFWMD 
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to execute a Fifth Supplemental Agreement regarding the 

operation and management of the CCS. New monitoring was 

required and FPL was to Udetect changes in the quantity and 

quality of surface and ground water over time due to the cooling 

canal system." 

42. Section X.D. of the Conditions of Certification 

provides in pertinent part: 

If the DEP in consultation with SFWMD and 
[Miami-Dade County Department of 
Environmental Resources Management] 
determines that the pre- and post-Uprate 
monitoring data: is insufficient to 
evaluate changes as a result of this 
project; indicates harm or potential harm to 
the waters of the State including ecological 
resources; exceeds State or County water 
quality standards; or is inconsistent with 
the goals and objectives of the CERP 
Biscayne Bay Coastal Wetlands Project, then 
additional measures, including enhanced 
monitoring and/or modeling, shall be 
required to evaluate or to abate such 
impacts. Additional measures include but 
are not limited to: 

* * * 

3. operational changes in the cooling canal 
system to reduce any such impacts; 

43. DEP determined that the monitoring data indicates harm 

to waters of the State because of the contribution of CCS waters 

to westward movement of the saline water interface. Under the 

procedures established in the Conditions of Certification, this 
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determination triggered the requirement for "additional 

measures" to require FPL to "evaluate or abate" the impacts. 

44. Pursuant to the Conditions of Certification, a Fifth 

Supplemental Agreement was executed by FPL and SFWMD, which, 

among other things, requires FPL to operate the interceptor 

ditch to restrict movement of saline water from the CCS westward 

of Levee 31E "to those amounts which would occur without the 

existence of the cooling canal system." The agreement provides 

that if the District determines that the interceptor ditch is 

ineffective, FPL and the District shall consult to identify 

measures to "mitigate, abate or remediate" impacts from the CCS 

and to promptly implement those approved measures. 

45. SFWMD determined that the interceptor ditch is 

ineffective in preventing saline waters from the CCS in deeper 

zones of the Biscayne Aquifer from moving west of the ditch, 

which triggered the requirement of the Fifth Supplemental 

Agreement for FPL to mitigate, abate, or remediate the impacts. 

46. Following consultation between DEP and SFWMD, the 

agencies decided that, rather than both agencies responding to 

address the harm caused by the CCS, DEP would take action. DEP 

then issued the AO for that purpose. 
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The AO 

47. The AO begins with 36 Findings of Fact, many of which 

are undisputed background facts about the history of Turkey 

Point and the CCS. 

48. Also undisputed is the statement in Finding of Fact 25 

that "the CCS is one of the contributing factors in the western 

migration of CCS saline Water" and "the western migration of the 

saline water must be abated to prevent further harm to the 

waters of the state." 

49. Findings of Fact 16-19 and 25 indicate there is 

insufficient information to identify the causes and relative 

contributions of factors affecting saltwater intrusion in the 

area west of the CCS. However, as found above, the 

preponderance of the record evidence indicates the CCS is the 

major contributing cause of the continuing westward movement of 

the saltwater interface. 

50. In the "Ordered" section of the AO, FPL is required to 

submit to DEP for approval a detailed CCS Salinity Management 

Plan. The AO explains that "[t]he primary goal of the 

Management Plan shall be to reduce the hypersalinity of the CCS 

to abate westward movement of CCS groundwater into class G-II 

«10,000 mg/L TDS) groundwaters of the State." 

51. The goal of reducing hypersalinity of the CCS to abate 

westward movement of CCS groundwater into class G-II 
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groundwaters is to be demonstrated by two success criteria: (1) 

reducing and maintaining the average annual salinity of the CCS 

at a practical salinity of 34 within 4 years of the effective 

date of the Salinity Management Plan; and (2) decreasing 

salinity trends in four monitoring wells located near the CCS. 

52. Although the AO states that FPL's proposal to withdraw 

14 mgd from the Upper Florida Aquifer and discharge it into the 

CCS might accomplish the goal of the AO, the AO does not require 

implementation of this particular proposal. It is just one of 

the options that could be proposed by FPL in its Salinity 

Management Plan. 1/ 

53. If the success criteria in the AO are achieved, 

hypersaline water will no longer sink beneath the CCS, the rate 

of saltwater intrusion will be slowed, and the existing 

hypersaline plume would begin to "freshen." 

Petitioners' Objections 

54. ACI and the City object to the AO because the success 

criteria do not prevent further harm to water resources. 

Maintaining salinity in the CCS to 34 PSU will not halt the 

western movement of the saline water interface. 

55. They also contend the AO is vague, forecloses salinity 

management options that could be effective, and authorizes FPL's 

continued violation of water quality standards. 
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56. For ACI, it doesn't matter when the saline water 

interface will reach its property because, advancing in front of 

the saltwater interface (10,000 mg/L TDS) is a line of less 

salty water that is still ~too salty" for ACI's mining 

operations. Years before the saline water interface reaches 

ACI's property, ACI's mining operations will be disrupted by the 

arrival of groundwater with a chloride concentration at or above 

250 mg/L. 2
/ 

CONCLUSIONS OF LAW 

Standing 

57. To establish standing, a party must present evidence 

to show that its substantial interests could be affected. St. 

Johns Riverkeeper, Inc. v. St. Johns River Water Mgmt. Dist., 54 

So. 3d 1051, 1054 (Fla 5th DCA 2011) . 

58. The City claims standing based on the doctrine of 

parens patriae, which generally recognizes an inherent authority 

of the state to protect persons who are unable to act on their 

own behalf and there is a sovereign interest involved. See 

Engle v. Liggett Group, Inc., 945 So. 2d 1246 (Fla. 2006). In 

Engle, the Court stated ~it is clear that a state may sue to 

protect its citizens against the pollution of the air over its 

territory; or interstate waters in which the state has rights." 

Id. at 1260. 
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59. The City cites no case in which the City or any other 

local government was held to have standing under the doctrine 

parens patriae to participate in a proceeding like the present 

case. The Administrative Law Judge declines the City's 

invitation to be the first forum in Florida to extend the 

doctrine of parens patriae to allow a municipality to intervene 

in a DEP enforcement action. 

60. The City holds no water use permit and, generally, an 

entity has no water rights unless it has obtained a permit for 

the water or is using water pursuant to a statutory exemption 

from permitting. See Tequesta v. Jupiter Inlet Corp., 371 So. 

2d 663 (Fla. 1979). However, in Osceola County v. St. Johns 

River Water Management District, 486 So. 2d 616 (Fla. 5th DCA 

1986), it was held that Osceola County had standing based of the 

potential effect of the decision on the County's "various 

statutory duties and responsibilities with respect to planning 

for water management and conservation." See also South Fla. 

Water Mgmt. Dist. v. City of St. Cloud, 550 So. 2d 551 (Fla. 5th 

DCA 1989) 

61. All local governments have statutory duties and 

responsibilities with respect to planning for water management 

and conservation under section 163.3177(6) (c), Florida Statutes. 

Therefore, based on the precedent established in Osceola County 
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and City of St. Cloud, supra, it is concluded the City of Miami 

has standing in this proceeding. 

62. ACI and the City presented competent evidence that 

their substantial interests could be affected. 

The Nature of the Proceeding 

63. The parties debated the nature of the proceeding that 

was initiated by the AO. The AO begins with a statement that it 

is being issued under the authority of sections 403.061(8). 

section 403.061(8) is the authority to issue ~such orders as are 

necessary to effectuate the control of air and water pollution 

and enforce the same by all appropriate administrative and 

judicial proceedings." 

64. Respondents contend the AO resolves a ~violation" of 

Section X.D. of the Conditions of Certification, but Section 

X.D. has not been violated. A ~violation" involves doing 

something that is prohibited or failing to do something that is 

required. FPL has done nothing prohibited by Section X.D. and 

has not failed to do something required by Section X.D. The 

section is directed to DEP, which is required to determine 

whether harm has been caused, consult with other agencies, and 

then require additional measures to address the harm. 

65. The Conditions of Certification do not say what 

procedure DEP should use. DEP admitted the AO is not a typical 

administrative order and referred to it as a ~hybrid" between an 
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administrative order and a consent order. Still, Respondents 

also describe the AO as a npure" enforcement action. 

66. The AO lacks the most fundamental element of an 

enforcement action: charges. An agency enforcement action 

charges a party with one or more violations of law, which the 

party has the right to challenge and attempt to refute. DEP did 

not charge FPL with violating the minimum criteria for 

groundwater, with violating the conditions of its industrial 

wastewater permit, or with violating the primary groundwater 

standard for sodium. FPL did not come to the final hearing to 

defend against these charges. 

67. DEP cites some of its final orders that involved 

consent orders, but the AO is not a consent order. 

68. ACI and the City are wrong in characterizing the AO as 

a permit. The Salinity Management Plan required by the AO could 

possibly lead to a permit or a modification to the Conditions of 

Certification, but the AO's requirement for a plan is not an 

authorization for FPL to change any facilities or operations at 

Turkey Point. For comparison, SFWMD issued a water use permit 

to FPL (the subject of DOAR Case No. 15-3845) to withdraw water 

from the L-31E Canal and discharge it into the CCS to lower 

water temperature and salinity. A permit was necessary because 

a water withdraw was authorized. The AO does not authorize any 

action. 

22 



69. Section 403.088 (2) (e) gives DEP enforcement authority 

suited for the circumstances associated with the CCS discharge. 

This statute provides that, if a discharge will not meet permit 

conditions or applicable statutes and rules, DEP "may issue, 

renew, revise, or reissue the operation permit" when one of six 

specified criteria is satisfied. The criteria pertain to 

actions to come into compliance or to demonstrate why non­

compliance is justified. However, DEP did not choose this 

approach. 

The Meaning of the Term "Abate" 

70. DEP defines the term "abate" in Paragraph 37 of the AO 

as "to reduce in amount, degree or intensity; lessen; diminish" 

and believes it is consistent with the meaning of the term in 

Section X.D. of the Conditions of Certification. ACI and the 

City dispute this interpretation and contend the term "abate" 

means to stop or terminate. However, this dispute is largely 

moot because the AO states that "[f]or the purposes of this 

Order" the term "abate" means to reduce. With this caveat, the 

term "abate" in the AO can have a different meaning than it has 

in the Conditions of Certification. However, the following 

analysis of the law was undertaken to show that the term 

"abate," as used in the Conditions of Certification, does not 

mean to reduce. 
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71. The term ~abate" is not defined in Section X.D. or 

elsewhere in the Conditions of Certification. Under Section 

III, the following statement appears: 

The meaning of terms used herein shall be 
governed by the definitions contained in 
chapter 373 and 403, Florida Statutes, and 
any regulation adopted pursuant thereto. In 
the event of any dispute over the meaning of 
a term used in these conditions which is not 
defined in such statutes or regulations, 
such dispute shall be resolved by reference 
to the most relevant definitions contained 
in any other relevant state or federal 
statute or regulation or, in the alternative 
by the use of the commonly accepted meaning 
as determined by the Department. 

72. There is no definition of ~abate" in chapter 373 or 

chapter 403, or in any regulation adopted pursuant thereto. DEP 

made no showing about the use of the term in a relevant statute 

or regulation of the Federal Government or another state. DEP 

chose to use a dictionary definition of the term ~abate." 

73. Respondents made no effort to show the definition in 

the AO is the ~most commonly accepted meaning" of the term. The 

most commonly accepted meaning is a matter subject to objective 

determination. DEP cannot simply deem a definition to be the 

most commonly accepted meaning if it is not. 

74. In Webster's New Collegiate Dictionary, the first 

definition entry for the word ~abate" is ~to put an end to." 

The second entry is similar to the definition in the AO; that 
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is, to reduce or lessen. Most suggested synonyms are associated 

with the meaning to reduce or lessen. See e.g., Thesaurus.com 

75. However, the terms ~abate" and ~abatement" are 

regularly used in environmental law. Therefore, choosing one of 

the meanings of ~abate" outside the environmental context is 

unnecessary and inappropriate. 

76. Several environmental statutes use the phrase ~prevent 

or abate." This usage is not free of ambiguity, but it is more 

likely to mean ~prevent or, if it is already occurring, then 

stop." See e.g., §§ 376.308, 403.061(9) 403.081(4), and 

403.191(1), Fla Stat. 

77. Section 373.433, entitled ~Abatement," refers to 

injunctions if certain water control structures are violating 

DEP or water management district standards. The meaning of 

~abatement" in this section is clearly to stop the violation, 

not merely to diminish it. 

78. Section 376.12(1) refers to ~abatement of a prohibited 

discharge," which means to stop the discharge. 

79. Sections 376.09 and 376.305, pertaining to the removal 

of prohibited discharges, states that polluters shall 

immediately ~contain, remove, and abate the discharge," which is 

not free of ambiguity regarding the intended meaning of the word 

~abate." There are a few other statutes with this kind of 

ambiguous wording. 
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80. Section 403.4154(3) authorizes DEP to ~abate or 

substantially reduce~ hazards caused by phosphogypsum stacks. 

In this section, the term abate is clearly intended to mean to 

stop and to be distinguished from ~reduce.~ 

81. Section 403.709 refers to an ~abatement action" 

brought by DEP to bring an illegal waste tire site into 

compliance. In this context, the word ~abatement~ means to stop 

the violation of waste tire regulations. 

82. Section 403.726 is entitled ~Abatement of imminent 

hazard caused by hazardous substance~ and includes a similar 

statement that DEP ~shall take and any action necessary to abate 

or substantially reduce any imminent hazard.~ In this section, 

the term ~abate~ means to stop. 

83. Section 403.727(1) (g) refers to statutory remedies 

~available to the department to abate violations of this act.~ 

In this context, the term ~abate~ means to stop. 

84. Section 376.11(6) provides for payment of moneys from 

the Florida Coastal Protection Trust Fund for ~the abatement of 

any other potential pollution hazards,~ which means to end the 

hazard, not to diminish it. 

85. Finally, article II, section 7(a) of the Florida 

Constitution provides: 

It shall be the policy of the state to 
conserve and protect its natural resources 
and scenic beauty. Adequate provision shall 

26 



be made by law for the abatement of air and 
water pollution and of excessive and 
unnecessary noise and for the conservation 
and protection of natural resources. 

It is likely that the word ~abate" in section 7(a) was intended 

to mean to stop pollution. A state policy to only reduce 

pollution does not sound very ambitious. 

86. When these uses of the term ~abate" or ~abatement" are 

objectively considered, it is clear that the most commonly 

accepted meaning for the term in Florida environmental laws is 

to stop, terminate, or end. 

87. It is logical that a statute granting enforcement 

power to DEP would grant full power to stop a violation or 

harmful activity, rather than only the power to reduce the 

violation or activity. Therefore, even in the statutes cited 

above, where the use of the term ~abate" did not make its 

meaning clear, it is likely that the intended meaning was to 

stop. 

88. The use of the term ~abate" or similar terms in 

Florida statutes has not been interpreted by DEP or any court to 

mean DEP must always require complete restoration of the harm 

caused or full compliance with a standard. DEP retains 

enforcement discretion. It is a separate question whether the 

circumstances in any case provide a reasonable basis for DEP to 

require less than complete restoration or full compliance. 
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89. If the term ~abate" in Section X.D. was intended by 

the Siting Board to mean to lessen or diminish, that would mean 

the Siting Board, without explanation, meant to prevent DEP from 

exercising its full range of enforcement authority with respect 

to harm caused by the CCS. That is an unreasonable 

interpretation. 

Reasonable Enforcement Discretion 

90. Because the AO purports to be an enforcement action, 

the applicable standard of review in this case is whether the 

action taken by the Department is a reasonable exercise of its 

enforcement discretion. 

91. ACI and the City have the burden to prove by a 

preponderance of the evidence that the AO is not a reasonable 

exercise of enforcement discretion. They met their burden. 

92. The AO is not a reasonable exercise of DEP's 

enforcement discretion because FPL has not been charged with 

violations of law and afforded due process to address the 

charges through litigation, consent order, or settlement. 

93. The AO is not a reasonable exercise of DEP's 

enforcement discretion because, without demonstrating a 

reasonable basis for doing so, DEP does not require FPL to come 

into compliance with standards or specify a reasonable time for 

FPL to come into compliance. 
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94. The AO is an unreasonable exercise of DEP's 

enforcement discretion because the success criteria are 

inadequate to accomplish DEP's stated purposes as explained 

below. 

a. Maintaining Salinity at 34 PSU in the CCS 

i. Requiring FPL to maintain salinity in the CCS at 34 PSU 

is based on 34 PSU being the average salinity of Biscayne Bay. 

However, in the context of addressing existing harm to the 

Biscayne Aquifer, it could be an unnecessary impediment. It was 

not shown why it is important not to allow the water in the CCS 

to become fresher than Biscayne Bay. 

ii. The evidence presented shows that, the fresher the 

water in the CCS, the greater would be the freshening of the 

Biscayne Aquifer beneath and west of the CCS. Perhaps FPL would 

be able to explain in the Salinity Management Plan why economic, 

technological, ecological, or other considerations support the 

reasonableness of going no fresher than 34 PSU. However this 

record does not show the reasonableness of restricting FPL's 

options in this manner. FPL should be free to consider and 

propose options to lower the salinity in the CCS even further if 

it is practicable and could achieve greater benefits. 

iii. Requiring salinity to be maintained at 34 PSU is also 

unreasonable because it forecloses all options that could 

achieve the goal of the AO to abate westward movement of CCS 
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groundwater into Class G-II groundwater without lowering the 

salinity of CCS water or not lowering it as much. Respondents 

did not explain in the record why FPL should be foreclosed from 

considering any option that achieves the goal of reducing the 

westward movement of CCS groundwater. 

b. Decreasing Salinity Trends in Nearby Wells 

i. Another success criterion in the AO is for FPL to 

demonstrate "decreasing salinity trends" in four monitoring 

wells near the CCS, but the decreasing trend is not quantified. 

ii. The wording in the AO allows for achievement of this 

success criterion even with decreasing trends that are smaller 

than was predicted by the computer modeling upon which DEP 

relied. If decreasing salinity trends in wells near the CCS are 

smaller, then there would likely be less slowing of the westward 

movement of the saline water interface than was predicted by the 

modeling, and one of DEP's stated purposes would be thwarted. 

iii. In addition, by only using wells near the CCS, the AO 

allows for the possibility that salinity trends near the CCS 

decrease as predicted by the computer modeling, but the 

predicted benefits at distance do not occur. 

c. FPL's Contribution to the Harm 

In this proceeding, DEP never stated that it had made a 

determination that FPL should not be required to terminate its 

contribution to the westward movement of the saline water 
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interface. Instead, DEP stated that FPL's contribution had not 

been determined. That was the reason given for the enforcement 

approach taken by DEP. However, the AO does not require FPL to 

determine its contribution. 

95. All of the infirmities in the AO described above can 

be cured by amending the AO to delete the proposed success 

criteria and require FPL to submit a Salinity Management Plan 

that includes an analysis of the factors contributing to the 

western movement of saltier groundwater and options that could 

eliminate the CCS's contribution. In this .amended form, the AO 

would not be an enforcement instrument, but would achieve DEP's 

apparent intent to require further analysis of the problem and 

its solution. 

96. Petitioners' claim that DEP should take immediate 

enforcement action to stop FPL's current violations and prevent 

further harm is a claim that must be brought in a proceeding 

under section 403.412, section 120.69, or other law which allows 

for redress of injuries when DEP has chosen not to exercise its 

enforcement authority. 

RECOMMENDATION 

Based on the foregoing Findings of Fact and Conclusions of 

Law it is 

RECOMMENDED that the Department of Environmental Protection 

rescind the AO or amend it as described above. 
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DONE AND ENTERED this 15th day of February, 2016, in 

Tallahassee, Leon County, Florida. 

BRAM D. E. CANTER 
Administrative Law Judge 
Division of Administrative Hearings 
The DeSoto Building 
1230 Apalachee Parkway 
Tallahassee, Florida 32399-3060 
(850) 488-9675 
Fax Filing (850) 921-6847 
www.doah.state.fl.us 

Filed with the Clerk of the 
Division. of Administrative Hearings 
this 15th day of February, 2016. 

ENDNOTES 

1/ FPL applied to modify the Conditions of Certification to 
authorize FPL to withdraw 14 mgd from the Upper Floridan Aquifer 
for use in the CCS. ACI challenged the proposed modification in 
a separate DOAH proceeding, a hearing was held, a Recommended 
Order was issued, and the matter is now pending before the 
Governor and Cabinet in their capacity as the State Siting 
Board. 

2/ TDS and chloride concentration are not equivalent, but can be 
considered roughly equivalent for the purpose of this finding. 

COPIES FURNISHED: 

Peter Cocotos, Esquire 
Florida Power and Light Company 
215 South Monroe Street, Suite 810 
Tallahassee, Florida 32301 
(eServed) 
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Sarah M. Doar, Esquire 
Benjamin Melnick, Esquire 
Department of Environmental Protection 
Mail Stop 35 
3900 Commonwealth Boulevard 
Tallahassee, Florida 32399 
(eServed) 

Gary V. Perko, Esquire 
Brooke E. Lewis, Esquire 
Hopping Green and Sams, P.A. 
119 South Monroe Street, Suite 300 
Tallahassee, Florida 32301 
(eServed) 

Andrew J. Baumann, Esquire 
Rachael B. Santana, Esquire 
Lewis, Longman and Walker, P.A. 
515 North Flagler Drive, Suite 1500 
West Palm Beach, Florida 33401 
(eServed) 

Edwin A. Steinmeyer, Esquire 
Steinmeyer Fiveash LLP 
310 West College Avenue 
Tallahassee, Florida 32301 
(eServed) 

Kerri L. McNulty, Esquire 
Matthew S. Haber, Esquire 
Ruth A. Holmes, Esquire 
Nicholas Basco, Esquire 
City of Miami 
444 Southwest 2nd Avenue, Suite 945 
Miami, Florida 33130 
(eServed) 

Jonathan P. Steverson, Secretary 
Department of Environmental Protection 
Mail Stop 35 
3900 Commonwealth Boulevard 
Tallahassee, Florida 32399 
(eServed) 
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Craig Varn, General Counsel 
Department of Environmental Protection 
Mail Stop 35 
3900 Commonwealth Boulevard 
Tallahassee, Florida 32399 
(eServed) 

Lea Crandall, Agency Clerk 
Department of Environmental Protection 
Mail Stop 35 
3900 Commonwealth Boulevard 
Tallahassee, Florida 32399 
(eServed) 

NOTICE OF RIGHT TO SUBMIT EXCEPTIONS 

All parties have the right to submit written exceptions within 
15 days from the date of this Recommended Order. Any exceptions 
to this Recommended Order should be filed with the agency that 
will issue the Final Order in this case. 
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Evidence of salt plume under 
Turkey Point nuclear plant 
goes back years 
'HIGHLIGHTS ........... .... ...... .............. , ................ .. ................ . 
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Engineers warned decades ago of flaws in 
cooling canal design 

Internal review by FPL engineers in 2010 said 

fixes could worsen plume 

On Thursday, Florida environmental regulators 
approved controversial management plan 
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< 1 of 12 > 
Matt Raffenberg, FPL's environmental services director, 
talks about how FPL is working on ways to better 
control water temperature and salinity in the 39 cooling 
canals at the Turkey Point power plant. Emily Michot­
emichot@miamiherald.com 

BY JENNY STALETOVICH 

jstaietovkh@mjamjheraidcom 

In the wake of revelations last month that its 

aging cooling canals at Turkey Point were 
leaking into Biscayne Bay, Florida Power & 

Light rushed to do damage control: company 
leadership went on the defensive, insisting 

they were acting responsibly and, in a full 

page ad, blaming "misinformation" for 

fanning unfounded fears. 

"We're not punting on this at all," president 

and CEO Eric Silagy told the Miami Herald 
editorial board earlier this month as he laid 

out a list of on-going fixes. 

2 of19 

"If this company has given that impression, 

that's my fault," he said. "What is frustrating 

a little bit is we've worked really hard over the 

decades to do the right thing." 

But critics contend the powerful utility worked 

even harder at delay tactics in the face of 
mounting evidence that its compromised canal 

system had produced an underground plume 
of saltwater threatening nearby drinking 
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supplies and contaminating Biscayne Bay. 

Records show FPL had been warned for years 

about problems and even conducted its own 

research in 2010 that concluded its key fix­

adding millions of gallons of brackish water to 

freshen the super salty canals - would likely 

make the plume worse. After overheated 

canals forced the plant's two reactors to 

partially power down in 2014, the utility 

pushed state regulators and water managers 

repeatedly to add more water, solutions that 

would allow it to continue operating under 

Nuclear Regulatory Commission limits but 

potentially increase the extent and speed of 

saltwater seepage from the unlined canals. 

At the time, the company was still publicly 

insisting its canals were "definitely a closed 

system" not impacting any other source of 

water. 

The end result, say environmentalists and 

others who pushed FPL to move faster over 

the years, are patchwork fixes and 

shortsighted solutions they say have failed to 

deal with broader problems caused by the 

44-year-old canals. 
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"They're band-aids," said Steve Torcise, 

whose family has operated a rock mine just 

west of the canals for 90 years and earlier this 

year won a legal fight demanding the state 

overhaul a management plan that allowed FPL 

to add more water without fully addressing 

the impact on the plume. An administrative 
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judge in February faulted the Florida 

Department of Environmental Protection for 

being too weak and not citing FPL. 

Despite the criticism, the DEP on Thursday 

approved the plan, dismissing many of the 

judge's findings. In a 28-page decision, DEP 

Secretary Jon Steverson wrote the judge 

"inappropriately invaded the exclusive 

province" of the state's ability to regulate the 

utility. The city of Miami, which had joined 

the lawsuit with Torcise, plans to appeal. 

"We will be pursuing all available appellate 

remedies to challenge this ruling," said deputy 

city attorney Barnaby Min. 

In the meantime, the salt plume continues to 

grow. According to the DEP's own 2014 

management plan, it has advanced at a rate of 

525 to 660 feet per year with up to 600,000 

pounds of salt escaping daily from the canals. 

That's pure salt, not salty water. 
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"THEIR FIRST ORDER" BUSINESS HAS TO BE 
TO DO NO HARM TO OUR COMMUNITY AND TO 

OUR ENVIRONMENT." 
Miami-Dade County Commissioner Daniella Levine Cava 

"FPL definitely should have shared that they 

were working on a solution, instead of fighting 

us in court," said Miami-Dade County 

Commissioner Daniella Levine Cava, who 
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pressed for information from additional 

monitoring wells that this year confirmed the 

presence of tritium, a radioactive isotope used 

to trace cooling canal water, in Biscayne Bay. 

"Their first order of business has to be to do 

no harm to our community and to our 

environment," she said. "They want to be 

known as being good stewards, so it's 

especially incumbent upon them to set the 

example." 

Turkey Point's leaky cooling canals 
Using tritium. a radioactive isotope found in cooling canal water, Tritium concentration (pCf/L) 

+ 

Miami·Dade County officials detected canal waterspreading 0 1.19· 419.0l 0 2.011.19 ·l.l06J6 
through groundwater between 2011 and 2013. While tritium is not at 0 419.05·116.51 0 2.S06J6· ~9D.81 
dangerous levels. canal water could be causing elevated amounts 0 816.51 ·1.1ll.97 2,9D.81 · lJ41.18 

of ammonia and phosphorus dangerous to marine life. 8 ~:~u~ : t~~li~9 • T,~~!!:~i!!~: 

This month, County Commissioner Dennis 

Moss, whose district covers the canals, asked 

the Environmental Protection Agency to weigh 

in, joining Rep. Jose Javier Rodriguez, 

D-Miami, who in March requested an 

investigation. In a letter to Rodriguez this 

week, EPA regional administrator Heather 

McTeer Toney said the agency has been 

meeting with county, state and FPL officials to 

collect information. The agency has already 
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made one visit to the canals and plans to 

before the end of the month, a spokeswoman 

said. 

Worsening conditions have also caught the 

attention of Monroe County, which operates 

its only wellfield west of the canals. The 

county, which this week passed a resolution 

raising concerns, is considering buying land 

further west to relocate its well field as well as 

build an additional reverse osmosis plant in 

Key West, an expensive option that can make 

salt water fit for human consumption. 

"The cooling canals have been on our radar 

screen as long as I've been here," said Florida 

Keys Aqueduct Authority deputy director Tom 

Walker. "We literally have a line we watch." 
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How FPL got to this point is a complex path 

of regulatory decisions and company 

expansion, complicated by the singular design 

of the cooling canals. Turkey Point is the only 

nuclear power plant in the country that uses 

the radiator-like cooling system spanning 

5,900 acres. It also sits atop the Biscayne 

aquifer, a pitted layer of coral rock that looks 

more like a hardened sponge than solid 

ground. 

In 1972, when the canals were created - a 

compromise FPL says it was forced to accept 

after federal environmental regulators sued in 

court to stop the plant from dumping cooling 

water directly into the bay - it was 

understood canals in such porous geology 
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would leak. So the design included a critical 

feature: a straight, deep canal, called an 

interceptor ditch, to stop saltwater piling up 

under the canals from migrating west. 

Turkey Point's salt problem 
~~pJ~J~~~ ...... , ..... , ........ " ................................. . 
Engineer Ed Swakon created this video 

model of an expanding saltwater plume 

near Turkey Point using data collected from 

groundwater sampling. Swakon, who was 

hired by Atlantic Civil, a rock mining 

company that has sued FPL, depicted what 

the underground salt front looked like over 

time and expanded as conditions in the 

canals grew saltier. 

The interceptor ditch was important because 

South Florida's drinking water supply also sits 

just below the surface in the Biscayne aquifer. 

Canals dredged in the 1940s to drain the 

Everglades had caused the salt front to 
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migrate inland. But over the years water 

managers installed hundreds of gates and 

other controls to stop the migration - and in 

some cases, even reverse it. 

But by the 1980s, there already was an 

indication that Turkey Point's ditch wasn't 

effective, with the underground salt front 

moving just west of what was suppose to act 

as a barrier. 

Under all five management plans for Turkey 

Point drawn up by the Florida environmental 

regulators and water managers over the 

decades, FPL has been under orders to 

maintain the quality of surrounding 

groundwater. A network of monitoring wells 

was dug to keep watch. 

Over the years, the number of wells dwindled, 

falling to just four by 1983. If state regulators 

were watching them, they weren't doing it 

very closely, said consulting engineer Ed 

SwakonTorcise hired him to investigate the 

plume after plans to expand a rock mine near 

Homestead were nearly derailed when 

environmental regulators wondered whether 

mining would pull the saltwater front inland. 

In 2007, Swakon went to the South Florida 

Water Management District, the regulatory 

agency keeping tabs on salt water intrusion, 

and asked for old records. To his surprise, 

Swakon found salinity in groundwater 

spreading and spiking. By 2001 and 2002, 

readings showed the front - water with 
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higher salt concentrations than in Biscayne 

Bay - had reached Southwest 13 7th Avenue 

about three miles to the west. 

"THEY NEVER READ DID A LONG TERM 
HISTORY OF THE DATA. THEY ONLY 

[COMPARED] QUARTER TO QUARTER AND 
THERE WAS VERY LITTLE DIFFERENCE:' 

Ed Swakon, president EAS Engineering 

"The way the reports were written, they never 

really did a long term history of the data. 

They only [compared] quarter to quarter and 

there was very little difference," he said. "But 

if you really plotted it, and somebody had 

taken the time, they would have seen each 

successive quarter got a little worse and a 

little worse." 

Swakon said he and Torcise met with FPL 

officials to report their findings, but got no 

response. An FPL spokesman later called 

them "unfounded allegations." At the time, 

the utility was in the midst of hammering out 

a new administrative order required by a $ 3 

billion uprating project of Turkey Point's two 

nuclear reactors that FPL said it needed to 

keep up with increasing demand: as much as 

40 percent of the power the county needed 

was being imported, FPL officials said in a 

2007 zoning meeting. 
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The uprate would increase power output by 15 

percent but also raise temperatures in the 

cooling canals, with the effect of increasing 

evaporation and salt concentrations. FPL 

officials planned to offset additional heat 

going into the canals by shutting down the 

plant's two oldest fossil fuel burning units. 

The move was expected to cap the heat 

increase to only by 2.5 degrees - an impact 

FPL insisted would not effect the operation of 

the canals. 

But modeling done by the U.S. Geological 

Survey in 2009 found that as the canals grew 

hotter and saltier, they could potentially shoot 

"saline fingers" to the bottom of the 98-foot 

thick aquifer -sometimes as fast as a few 

days. The extra salty water could then spread 

laterally, expanding the plume. 

Water managers, whose approval was key to 

the uprating moving forward, wanted to know 

if the interceptor ditch was still an effective 

barrier. At the time, FPL officials assured 

them it was. 

Engineers who designed the ditch weren't so 

confident. According to a report compiled this 

year by University of Miami hydrologist David 

Chin for Miami-Dade County, the engineers 

worried as early as 1971 that saltwater could 

migrate inland even if the ditch was properly 

operated. Chin also found the ditch only 

blocks shallow saltwater from spreading -

and the canal system was pushing it deeper 

into the Biscayne aquifer. 
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Faced with increased scrutiny, FPL hired its 

own engineers to look for remedies, according 

to an in-house study Torcise obtained in his 

recent lawsuit. Completed in August 2011, 

the study found that canal water had moved 

3.5 miles west of the plant and was spreading 

at a relatively brisk pace of 500 feet a year. In 

response to a question, an FPL spokesman 

this week revised that figure, saying the rate 

has since slowed to just over 120 feet a year. 

FPL's engineers offered five alternatives, 

including building massive slurry walls 

underground to stop water from moving at a 

cost of $134.4 million. But the cheapest and 

preferable alternative, the engineers said, was 

adding fresher water from the Floridan 

aquifer. 

"The alternative is attractive because it 

effectively removes the source of the 

hypersaline water," engineers wrote. But a 

"potentially negative aspect" of the remedy, 

they said, was it did nothing to stop the 

westward movement of saltwater. Nor did the 

other four. 

Despite the findings, FPL officials in 2010 

and 2011 continued to work with water 

managers on an elaborate monitoring plan 

that also for the first time included checking 

for tritium, a radioactive isotope found in 

canal water that could be used as a tracer. In 

2011, as part of their effort to confirm tritium 

as the best tracer, district hydrologists John 

Janzen and Steven Krupa found that canal 
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water was in wells at Southwest 137th 

Avenue. Tritium was also found in surface 

water just east of the canals and at the mouth 

of the Card Sound Canal. To get a better read, 

the hydrologists recommended installing a 

better network of wells. 

But in its annual post-uprate report in October 

2012, FPL continued to debate the 2009 

USGS findings of the expanding plume, 

arguing that the wells used by the agency 

might not be connected or in the same zone 

because of the "complex geology of the area." 

Still, the utility agreed a plume existed and 

offered solutions. 

FPL managers now say the location of the 

saltwater plume wasn't in dispute - just the 

exact cause of it. 

"WE ALWAYS SAID WII'ERE PART OF IT, BUT 
THERE'S OTHER FACTORS:' 
FPL senior director Steve Scroggs 

"We always said we were part of it, but there's 

other factors," including lowering the water 

table seasonally for nearby farmers, senior 

project director Steve Scroggs said this week. 

"It's easy to say it's all FPL. It's not." 

Meanwhile, the boundaries of the tritium were 

growing clearer. A Miami-Dade County 

contour map of samples in 2011 and 2013 

120f19 4/28/20164:09 PM 





How long have Turkey Point's cooling canals been leaking? Critics say... http://www.miamiherald.comlnews/local/environmentlarticle73233802 ... 

show tritium detected well beyond cooling 

canal borders. County officials had been 

keeping an eye on the wells, but had no 

authority without a water quality violation, 

said Lee Hefty, director of the Division of 

Environmental Resources Management. 

Instead, he said, they pushed for the district 

to act. 

In April 2013, the Water Management 

District finally officially notified FPL that the 

canals were in violation. The utility responded 

by asking to add 14 million gallons of water a 

day from the Floridan aquifer, which it said 

would reverse the plume, a prediction that 

contradicts the earlier 2010 report. But 

district hydro-geologist Jeff Giddings found 

FPL used faulty modeling. While adding 

Floridan water reduced salinity in the canals, 

it did nothing to reduce the underground 

plume. 

District consultant William Nuttle also 

concluded more water would just increase 

seepage and warned that FPL failed to 

account for local conditions including a major 

change on the horizon: sea rise. A foot rise, 

now predicted by the National Oceanic and 

Atmospheric Administration by 2030, would 

put the shoreline west of the canals. 

As the agencies tried to hammer out a deal, 

temperatures in the canal spiked in the 

summer of 2014, prompting the utility to 

scramble for solutions, including getting 

operating limits raised to 104 degrees, the 
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highest in the country, and an emergency 

permit to pump up to 100 million gallons of 

water a day from a nearby drainage canal. 

The utility also began pumping water from 

unregulated marine wells. 

Over the next year, Miami-Dade County 

officials estimate that FPL pumped more than 

12 billion gallons of water into the canals. 

Half that came from the marine wells with a 

quarter coming from the nearby L-31e canal. 

Rain supplied just 37 percent, even though 

company officials say rain remains the 

primary source of water to address increasing 

evaporation with higher temperatures. 

What caused the spike remains in dispute. 

Chin, whose final report is due next month, 

concluded that the uprating project caused it. 

FPL blames a local drought. In July 2014, FPL 

environmental services director Matt 

Raffenberg said rainfall over the canals 

amounted to just 5.29 inches and only 20 

inches in all of 2013. 

"IF IT'S SUCH AN IMOTANT FACILITY, YOU 
WOULD EXPECT ITS DESIGN WOULD NOT BE 

BASED UPON THE WEATHER:' 
Lee Hefty, director of Miami-Dade County's Division of 

Environmental Resources Management 

"If it's such an important facility, you would 

expect its design would not be based on the 

14 ofl9 4/28120164:09 PM 





How long have Turkey Point's cooling canals been leaking? Critics say... http://www.miamiherald.comlnewsllocal/environmentlartic1e73233802 ... 

weather," Hefty said. "It sounds like a funny 

thing to say, but really it's a fairly significant 

facility. I would have expected their design 

engineers would have contemplated how that 

facility would operate without rain." 

FPL's Scroggs also said that when the canals 

were briefly shut down, sediment built up in 

the northwest corner, which slowed flowed, 

turned the water browner and hotter, and 

caused an algae bloom to spread. Sediment 

had not been removed from the canals since 

1990s, Scroggs said, because it is expensive. 

When the state finally issued a new 

administrative order late in 2015, allowing 

FPL to pump more water into the canals to 

lower salinity and "abate" the plume without 

fully spelling out how, Torcise, 

environmentalists, neighboring cities and the 

county sued. Last month, a Tallahassee 

administrative judge ordered the state to redo 

the plan after it failed to cite FPL for a specific 

violation. 

On Thursday, DEP chief Steverson wrote that 

the order in fact contained remedies which 

were not suitable for judicial review and that 

choosing to fix the problem, rather than 

penalize FPL, was up to the department. 

The state's decision, South Miami Mayor Phil 

Stoddard said, comes as no surprise given the 

utility's political connections. 

"I suspect there's incentive enough for DEP to 

disrespect the administrative law judge and 
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the public welfare to avoid holding FPL 

responsible for the environmental damage 
they've done." 

On May 15, FPL is also due to submit a 

clean-up plan to the county, which pulled out 

of the suit and hammered out its own deal. 

The plan calls for FPL to install extraction 

wells to pump the extra salty water deep into 

the boulder zone, which environmentalists 

worry won't do enough to address the plume. 

To address high levels of ammonia and 

phosphorus leaking into the bay, FPL also dug 

a 30-foot deep well east of the canals, which 

it did without consulting the county 

environmental staff, prompting another letter 

from Hefty to better spell out plans. 

FPL now says the cooling canals are back 

under control, that salinity is a third lower 

than last summer and, now that they've 

cleared sediment and have permission to add 

water from the deeper brackish Floridan 

aquifer, they expect the canals to work 

properly. Efforts to address the plume was 

delayed not by them, Scroggs said, but by a 

complicated bureaucratic system. 

"For years people knew about this and 

everybody talked about what we would do. 

Well, we finally broke through that," he said. 

"I'm living everyday with the delays and the 

questions and the go back and do this and the 

back and forth. It's an incredibly complex 

process with multiple people and multiple 

interests. But at the end of the day, we've 
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moved to a place where we're taking action." 

Follow Jenny Staletovich on Twitter @jenstaletovich 
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Executive Summary 

This report was prepared under an agreement between Miami-Dade County and the University of Miami. 
The following issues related to the operation of the cooling-canal system (CCS) at the Turkey Point Power 
Station were investigated: (1) temperature variations in the CCS and associated impacts on the surrounding 
groundwater, (2) salinity variations in the CCS and associated impacts on the surrounding groundwater, (3) 
salinity control within the CCS, and (4) the effects of pumping up to 100 million gallons per day from the 
L-31E Canal into the CCS. The principal findings of this investigation are summarized below, with analytical 
details supporting the findings contained in the body of the report. Data for this study was provided by 
the Miami-Dade County Department of Regulatory and Economic Resources, Division of Environmental 
Resources Management (DERM). CCS temperature and salinity data for the four-year interval of 9/1/10-
1217114 were made available for this investigation. 

Temperature in the CCS. A heat-balance model was developed to simulate the temperature dynamics in 
the CCS. The results derived from the heat-balance model identified two distinct periods during which the 
heat-rejection rate from the power plant remained approximately constant. The first period corresponded 
to pre-uprate conditions (i.e., before February 2012), and the second period corresponded to post-uprate 
conditions (i.e., after May 2013). The heat-rejection rate under post-uprate conditions was found to be sig­
nificantly greater than the heat-rejection rate under pre-uprate conditions. As a result of the increased heat 
addition to the CCS, the average temperature of water in the CCS has increased, and in the vicinity of the 
power-plant intake the average temperature has increased by approximately 4.7°F. This measured increase 
in average temperature within the intake zone is slightly greater than the increase in the maximum allowable 
operating temperature at the intake location of 4.0°F that was approved for the nuclear-power generating 
units by the Nuclear Regulatory Commission in 2014. Therefore, the increased maximum operating tem­
perature has not reduced the probability of the intake temperatures exceeding the threshold value, which 
currently stands at 104°F. Since supplementary cooling of the CCS was needed in 2014, this serves as a 
cautionary note regarding further increases in power generation beyond 2014 levels without providing a re­
liable supplementary cooling system. Measured temperature data under pre-uprate conditions indicate that 
the thermal efficiency of the CCS has decreased between the pre-uprate and post-uprate periods. Recent 
efforts have been made by FPL to increase the thermal efficiency of the CCS with some tangible results. 
However, measured (current) post -uprate thermal efficiencies of the CCS remain below the pre-uprate levels 
(67% versus 77%), and the extent to which further improvements in the therrnalefficiency of the CCS will 
be able to mitigate increased temperatures resulting from increased thermal loading is yet to be established. 
The assertion that higher algae concentrations in the CCS were responsible for the elevated temperatures in 
the CCS was investigated. A sensitivity analysis indicates that increased algae concentrations were not likely 
to have been responsible for the significantly elevated temperatures in the CCS recorded in the mid-summer 
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months of 2014. The additional heating rate in the CCS caused by the presence of high concentrations of 
algae is estimated to be less than 7% of the heat-rejection rate of the power plant, hence the minimal impact. 
Further development of a heat-balance model of the CCS is needed, since the design of any engineered 
system to control temperatures in the CCS must be done in tandem with heat-balance-model simulations. 

Temperature impact on groundwater. Measured groundwater temperatures in some monitoring wells 
between the CCS and the L-31E Canal have shown higher temperatures than groundwater west of the L-31E 
Canal, and this occurrence can be partially attributed to limited cooling-canal water intrusion into the Bis­
cayne aquifer. Monitoring-well measurements show that nearly all of the seasonal temperature fluctuations 
in the groundwater occur above an elevation of - 25 ft NGVD* (about 30 ft below the ground surface). At 
lower elevations in the aquifer, the groundwater temperature generally remains relatively steady and in the 
range of 75°F - 77°F. Seasonal temperature fluctuations above - 25 ft NGVD can be partially attributed to 
the heating and cooling of water in the L-31E Canal in response to seasonal changes in atmospheric condi­
tions. Overall, the impact of the CCS on the temperature of the groundwater in the Biscayne aquifer can be 
considered as localized of not having any direct environmental consequence. However, since the density of 
water is inversely proportional to temperature and directly proportional to salinity, the cooling of CCS water 
as it penetrates the Biscayne aquifer causes an increase in density that affects the groundwater flow in the 
vicinity of the CCS. Hence, accounting for subsurface temperature variations in the vicinity of the CCS is 
essential in modeling the extent of salinity intrusion resulting from operation of the CCS. 

Salinity in the CCS. There has been a steady increase in the CCS salinity of around 5%0 per decade since 
the CCS began operation in 1973. Recent measurements indicate that the rate of change of salinity in the 
CCS might be increasing. Analyses of the salinity dynamics in the CCS were performed using a salinity 
model previously developed by a FPL contractor. Results from this salinity model show that evaporation and 
rainfall are the primary drivers affecting the salinity in the CCS, with pump age from the interceptor ditch and 
blowdown from the Unit 5 generating facility also having an effect. Over prolonged periods with no rainfall, 
the salinity in the CCS will typically increase as fresh water is evaporated and the evaporated fresh water 
is replaced by saline water from the surrounding aquifer. A prolonged period with no rainfall coupled with 
the significant inflow of saline water from the surrounding aquifer were the primary causes of the unusually 
high salinities (greater than 90%0) that were observed in early summer of 2014. Seepage inflow to the CCS 
is mostly from the east (i.e., the area adjacent to Biscayne Bay) and seepage outflow is mostly through the 
bottom of the CCS, thereby contributing to an increased salinity of the underlying groundwater. The short­
term (seasonal) salinity fluctuations in the CCS are controlled by seasonal variations in the amount and 
timing of rainfall, and aperiodic spikes in salinity should be considered as being normal and expected. In the 
long term, barring any significant intervention, salinities in the CCS will continue to follow an upward trend, 
since over the long term annual evaporation exceeds annual rainfall. Recent increases in the temperatures in 
the CCS will certainly lead to increased evaporation, which will likely increase the rate of change of salinity 
in the CCS to above-historical rates of change. 

Salinity impact on groundwater. Based on available documentation and data summaries contained in nu­
merous reports prepared by FPL, SFWMD, and DERM, there is little doubt that seepage from the CCS into 
the Biscayne aquifer has caused salinity increases within the aquifer, and this impact extends several miles 
inland from the CCS. The strongest evidence for this assertion comes from measured tritium concentrations 

* "NGVD" refers to the NGVD 29 datum. 
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in groundwater samples collected at monitoring wells in the vicinity of the CCS. Water in the CCS generally 
contains tritium concentrations that are significantly higher than natural background concentrations in the 
surrounding aquifer, and hence utilization of tritium as a tracer to identify groundwater originating from the 
CCS is justified. Elevated concentrations of tritium above a 20 pCilL threshold in the deep groundwater can 
reasonably be attributed to the presence of water originating from the CCS. The approximate limit of the 
20pCiIL concentration contour has been reported to be 3.8-4.7 miles west of the CCS and 2.1 miles east 
of the CCS. This finding is further reinforced by USGS measurements showing that groundwater samples 
collected within 5.3 miles west of the CCS had elevated levels of tritium relative to normal background 
levels of tritium in the Biscayne aquifer. It is important to note that presence of elevated levels of tritium 
above natural background levels in the Biscayne aquifer is not considered to be a threat to public health and 
safety, since the measured concentrations are far below the federal drinking water standard of 20,000 pCilL. 
Elevated levels of tritium are simply being attributed to the presence of water originating in the CCS. 

Salinity control in the CCS. FPL has reached an agreement with Miami-Dade County to install a system 
of up to six wells to pump low-salinity water at a rate of 14 mgd from the Upper Floridan aquifer into the 
CCS in order to reduce salinity in the CCS. The operational goal of this system is to reduce the average­
annual salinity in the CCS to approximately 34%0 within four years after the system begins operation. Based 
on available information, there are still some outstanding technical issues that should be addressed in devel­
oping the final design of the salinity-control system. The first issue is that the long-term addition of 14 mgd 
of brackish water from the Upper Floridan aquifer could be insufficient to compensate for the post-uprate 
evaporation-rainfall deficit that is currently around 29 mgd. This shortfall in pumping rate, if not adequately 
addressed in the design of the salinity-control system, would likely result in a continued steady increase 
in salinity within the CCS. A second issue of concern is that adding 14mgd or more of water to the CCS 
is likely to significantly increase the salinity flux out of the bottom of the CCS, at least in the short term, 
and the extent to which this increased salinity flux will exacerbate salinity intrusion in the Biscayne aquifer 
still needs to be addressed. A third issue of concern is that the time-frame required for the proposed sys­
tem to significantly reduce salinity levels in the Biscayne aquifer remains highly uncertain pending more 
definitive characterization of the subsurface hydrostratigraphy and the development of a groundwater-flow 
model that accounts for the effects of temperature and salinity on the flow distribution in the aquifer. The 
variable-density groundwater model that is being developed in support of the Biscayne Aquifer Recovery 
Well System (RWS) could possibly be adapted to investigate the technical issues relating to CCS salinity­
control system that are identified here. 

Withdrawal of 100 mgd from the L-31E Canal. Adverse impacts of pumping 100 mgd from the L-31E 
Canal into the CCS during June 1-November 30 are possible under the current permitted pumping protocol. 
Under the current pumping protocol stipulated in the SFWMD-issued permit, the stage in the L-31E Canal 
will be held constant during pumping, while the stage in the CCS will generally rise as a result of pumping. 
This combined effect will decrease, or possibly reverse, the seaward piezometric-head gradient between the 
L-3lE Canal and the CCS that would normally exist in the absence of pumping. A possible consequence 
of a reversed head gradient between the L-31E Canal and the CCS is advection of a saline plume from the 
CCS towards the L-31E Canal, and creation of a circulation cell in which the salinity of the water in the 
L-31E Canal is increased as the saline plume enters the L-31E Canal. Furthermore, according to model 
results provided by FPL in support of the pumping-permit application, pumping of 100 mgd into the CCS 
is likely to reduce the water-level differential between the L-31E Canal and the CCS to below the 0.30ft 
threshold that would normally trigger the operation of the interceptor ditch salinity-control system, which, 
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if operational, would further reduce the head gradient between the L-31E Canal and the CCS. Based on 
these findings, it is recommended that the permitted pumping protocol be revised prior to the 2016 pumping 
period. The revised protocol should include, as a minimum, real-time monitoring of the stages in the CCS 
and the L-31E Canal during pumping operations, specification of a threshold water-level difference between 
the L-31E Canal and the CCS that would limit further pumping, and real-time monitoring of the salinity in 
the L-31E Canal during pumping operations. 

Recommended actions. The following action items would lead to better and more efficient management 
of temperatures and salinities within the cooling-canal system, and support the robust design of remediation 
systems to control CCS-induced salinity intrusion: 

• Develop a calibrated heat-balance model to simulate the thermal dynamics in the CCS, and collect the 
data necessary to calibrate and validate the model. 

• Continue present efforts to increase the thermal efficiency of the CCS, and use measured data to es­
tablish the extent to which temperature increases due to increased thermal loading are being mitigated 
by increased thermal efficiency. 

• Develop a quantitative relationship for estimating algae concentrations in the CCS as a function of 
temperature, salinity, and nutrient levels. 

• Develop a locally validated relationship between the evaporation rate, water temperature, air temper­
ature, wind speed, salinity, and algae concentrations in the CCS. 

• Re-assess the effectiveness of pumping 14 mgd of brackish water from the Upper Floridan aquifer 
into the CCS with the objective of reducing the salinity in the CCS. Under present operating condi­
tions, a higher pumping rate will likely be necessary, since post-uprate increases in CCS operating 
temperatures have increased the evaporation-rainfall deficit from around 19 mgd to around 29 mgd. 

• Utilize a variable-density groundwater model to better estimate the effectiveness and aquifer-response 
time scale of the proposed CCS salinity-control actions related to pumping 14mgd or more from 
the Upper Floridan aquifer into the CCS. Based on available data, there is much uncertainty in the 
effectiveness and aquifer-response time scale. 

• Modify the operational protocol associated with the 2015 - 2016 permit for transfening up to 100 mgd 
from the L-31E Canal to the CCS. 

The analyses and recommendations contained in this report are offered constructively in support of the goal 
of achieving an environmental balance for the sustainable generation of electrical power at the Turkey Point 
power station. 
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1 Background 

This investigation is primarily focused on the operation of the cooling-canal system (CCS) located at the 
Turkey Point power-generating station in south Miami-Dade County, Florida. The issues of concern relate 
to the increased temperatures and salinities that have recently been measured in the CCS, the environmental 
impacts of these increased levels on the quality of groundwater in the Biscayne aquifer, the need for addi­
tional engineered systems to supply supplemental cooling water to the CCS, the proposed plan to reduce 
salinities in the CCS, and the environmental impacts of pennitted pumping of up to 100 mgd of water from 
the L-31E Canal to the CCS between June 1 and November 30. 

Environmental concerns. Most of the environmental concerns regarding the operation of the cooling­
canal system (CCS) at Turkey Point relate to: (1) the sustainability of the system in maintaining adequate 
temperatures to cool the power-generating units, (2) the impact that current and projected future salinities 
in the CCS have on the quality of groundwater in the surrounding Biscayne aquifer, and (3) the need for 
new supplementary sources of water and/or revised operational protocols to control the temperatures and 
salinities in the CCS. Specific issues of concern are as follows: 

• Increased temperatures in the CCS limit the effectiveness of the CCS as a cooling-water source ser­
vicing three power-generating units. When the intake temperature in the CCS exceeds a regulatory 
limiting value of 104°F, either nuclear-power generation must be curtailed or supplementary cooling 
water must be provided to the CCS to reduce the temperature and hence keep the nuclear-power gen­
erating units in operation; the sustainability of a supplementary system to cool the water in the CCS 
has not yet been established. 

• Increased salinity in the CCS likely contributes to increased saltwater intrusion within the Biscayne 
aquifer, thereby deteriorating the groundwater quality underlying nearby inland areas. This is of con­
cern because of the proximity of the CCS to public water-supply wellfields, a commercial rockmining 
operation, and ecologically sensitive areas. The current salinity-control system, sometimes called the 
interceptor-ditch system, has not been effective in controlling the inland migration of saline water 
from the CCS, thereby signaling the need for revised operating strategies to manage salinity intrusion 
resulting from CCS operation. 

• The effectiveness and environmental impact of a planned system to reduce the salinity in the CCS by 
pumping water from the Upper Floridan aquifer into the CCS, and the effectiveness and environmen­
tal impact of a planned system to reduce CCS-induced salinity intrusion by pumping CCS-derived 
hypersaline water from the Biscayne aquifer into the Boulder Zone are unresolved issues. 

• The effectiveness of the permitted protocol for pumping 100 mgd from the L-31E Canal into the CCS 
to reduce temperatures and salinities in the CCS, and the effect of this pumping operation on saltwater 
intrusion in the Biscayne aquifer and water quality within the L-31E Canal are issues that are yet to 
be resolved. 

This report summarizes what is currently known about the CCS, summarizes the key findings from previous 
related investigations, regulatory reports and reviews, provides new analyses, and gives suggested answers 
and pathways forward to resolve several issues related to the above-listed concerns. 



7 

1.1 Turkey Point Power Station 

The Turkey Point Power Station consists of five power-generating units: two 404-MW oil/natural gas-fired 
generating units (Units 1 and 2), two 728-MW nuclear-powered units (Units 3 and 4), and a nominal 1150-
MW natural gas-fired combined-cycle unit (Unit 5). The five power-generating units and support facilities 
occupy approximately 130 acres of the 11,000-acre Turkey Point plant. Units 3 and 4 were the first nuclear 
power plants constructed in Florida, and they were licensed to begin operation in 1972 and 1973, respec­
tively. In 2002, the Nuclear Regulatory Commission (NRC) extended the operating licenses for both nuclear 
reactors from forty years to sixty years, extending licensed operation of Units 3 and 4 to the years 2032 and 
2033, respectively. The CCS provides cooling water for Units 1 to 4, with cooling of Unit 5 accomplished by 
mechanical-draft cooling towers that use make-up water drawn from the Upper Floridan aquifer. Blowdown 
water from Unit 5 is discharged into the CCS. Since the uprate of Units 3 and 4 went into effect, Unit 2 
has not been operational, with some documentation indicating that Unit 2 actually ceased operating in 2010 
(Florida, 2015). With an estimated total power-station capacity of approximately 3550MW, the Turkey 
Point power station has been cited as the second largest power station in Florida, in terms of generating 
capacity, and is the sixth largest power station in the United States (NRC, 2012). 

Uprate of Units 3 and 4. In June of 2009, the Florida Department of Environmental Protection (FDEP) 
certified the increase in power-generating capacity (commonly called an "uprate") of Units 3 and 4 to provide 
an additional 250 MW of electrical power (i.e., 250 MWe). Pursuant to this uprate certification, Unit 3 has 
been operating at its uprated power-generation capacity since November 2012, and Unit 4 has been operated 
at its uprated power-generation capacity since May 2013. By increasing electrical-power generation by 
250 MW, the NRC estimated that the increase in thermal loading on the CCS would be approximately 
688 MW (i.e., 688 MWt). Further, in planning for the Unit 3 and Unit 4 uprates, it was anticipated that 
the uprate would increase the temperature of the cooling water discharged to the CCS by approximately 
2.5°F, and would increase the temperature in the CCS at the power-plant intake by around 0.9°F (FPL 2011; 
FDEP, 2008) . It was also anticipated that the increased temperature in the CCS would result in increased 
evaporation, which would cause an increased CCS salinity of around 3.6%0. 

Future plans. In 2014, the Florida legislature approved construction of two additional nuclear reactors at 
. Turkey Point (Units 6 and 7), with each additional unit having an approximate electrical output of 1100 MW; 
approval of the additional units by the NRC is currently pending. The two additional nuclear reactors will 
not use the CCS for cooling. 

1.2 Geohydrology 

The Turkey Point power station and associated cooling-canal system (CCS) are underlain by the Biscayne 
aquifer. In the vicinity of Turkey Point, the Biscayne aquifer extends from land surface to a depth of approxi­
mately 106 ft below sea level (BSL), with the thickness of the aquifer decreasing towards the west. Geologic 
formations within the Biscayne aquifer include, from the ground surface downward, the Miami Limestone 
Formation, Key Largo/Fort Thompson Formations, and upper portions of the Tamiami Formation. The less­
permeable units of the Tamiami Formation, and the deeper Hawthorn Group, form the confining unit be­
tween the Biscayne aquifer and the Upper Floridan aquifer. The top of the confining unit is characterized by 
the transition between highly permeable beds of the Fort Thompson Formation and the lower-permeability 
silty sands of the Tamiami Formation. The thickness of the Miami Limestone Formation is in the range of 
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8 - 23 ft, and the thickness of the Fort Thompson Fonnation is in the range of 46 - 95 ft. The bulk hydraulic 
conductivity of the Biscayne aquifer in the vicinity of Turkey Point is in the range of 2700-7300m/day 
(Fish and Stewart, 1991). The regional groundwater flow direction is, on average, from the northwest to 
southeast, although the predominant flow direction at the coast can vary significantly between the wet and 
dry seasons. The water-table gradient is typically towards the coast during the wet season (May - October), 
but can be directed inland during the dry season (October- April). The possibility of the occurrence of an 
inland water-table gradient is the primary reason for utilization of the so-called "interceptor-ditch system" 
that is used ostensibly to control the inland migration of saline water Oliginating from the CCS. Water­
table elevations at Turkey Point are typically around 1 ft NGVD, and the magnitude of the average regional 
water-table gradient is typically in the range of 0.004% -0.005%. Notably, with such small water-table gra­
dients, small errors in measured water-table elevations can significantly impact the accuracy of the estimated 
gradients. Vertical piezometric-head gradients at the Turkey Point site (away from the CCS) are typically 
negligible, with piezometric-head differentials between shallow, intennediate, and deep zones reportedly 
being within hundredths of a foot. Negligible vertical piezometric-head gradients indicate that groundwater 
flows are predominantly in the horizontal direction (Chin, 2013). 

Groundwater classification. Groundwater at the Turkey Point site was originally classified by FDEP as 
as G-II, which is the classification for groundwater that is of possible potable use and has a total dissolved 
solids content of less than 10,000 mg/L. In September 1983, at the request of FPL, the groundwater at 
the Turkey Point site was reclassified by FDEP as G-III, which is the classification for groundwater that 
has a total dissolved solids content of 10,000 mg/L or greater, or has a total dissolved solids of 3,000-
1O,000mg/L and has no reasonable potential as a future source of drinking water. The G-III classification 
currently remains in effect. 

1.3 The Cooling-Canal System 

Background. The utilization of recirculating cooling ponds and cooling canals at thennoelectric power 
plants in the United States is not unique to South Florida, with approximately 85 thennoelectric power 
plants using such closed-loop cooling systems as of 2005 (Hughes et aI., 2010). Approximately 40% of 
U.S. nuclear power plants use closed-cycle cooling, with the others using once-through cooling systems 
(EPRI,2012). In the United States, closed-loop cooling-pond systems are more commonly utilized in arid 
areas where evaporation rates are high, and such systems are less commonly used in humid areas where 
evaporation rates are relatively low. Elevated temperatures and salinities are common features of cooling 
ponds and canals. Notably, elevated temperatures and salinities have opposite effects on the density of water, 
with elevated temperatures causing reduced densities, and elevated salinities causing increased densities. 
Typically, the increased density due to elevated salinities is greater than the reduced density due to elevated 
temperaturest . Therefore, the combined effect is to increase the density of the water in the cooling system 
relative to that of surrounding groundwater. The increased density of water within the cooling system causes 
the water to move downward through the surrounding aquifer. Such density-driven flows are commonly 
referred to as thennohaline flows, and such flows contribute to the process of salinity intrusion. 

History and regulation of the Thrkey Point cooling canal system. The Turkey Point cooling-canal sys­
tem (CCS) is located approximately 4.5 miles southeast of Homestead, approximately 8 miles east of Florida 

tFor temperature: 8p/8T = -0.375 (kg/m3 );oC; and for salinity: 8p/8S = 0.75 (kg/m3 )/%o. 
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City, and approximately 10 miles north of Key Largo. Construction of the CCS was approved by the Dade 
County Board of County Commissioners in November 1971, and became operational in February 1973. 
At the time of its initial operation, the CCS was approximately half-completed compared with the present 
system. The CCS is sometimes referred to as the Industrial Wastewater Facility (IWW), since the circulating­
water system discharges saline water to the surrounding Biscayne aquifer and is regulated under the federal 
National Pollutant Discharge Elimination System (NPDES) and an Industrial Wastewater (IW) permit is­
sued to FPL by the Florida Department of Environmental Protection. The CCS is also commonly referred 
to as the Ultimate Heat Sink (UHS) of the nuclear-reactor power-generating units (Units 3 and 4). 

Current canal system. In its present state, the CCS is approximately two miles wide (east-west) and five 
miles long (north-south), covers an area of approximately 6100 acres, and has approximately 4370 acres of 
water surface. The CCS occupies more than half of the 11,000-acre Turkey Point power-station property. 
The CCS consists of 32 canals flowing south from the discharge location in the north, and 6 return canals 
flowing north to the intake location. Because the south-flowing canals are located in the western section of 
the CCS and the north-flowing canals are located in the eastern section of the CCS, the system is sometimes 
referred to as having 32 western canals and 6 eastern canals. The south-flowing (western) canals are each 
approximately 4 ft deep, 200 ft wide, and spaced approximately 90 ft apart; these canals range in length from 
2-5 miles. The 4ft depth of the canals (from ground surface) was originally chosen so as to not penetrate the 
less-permeable surficial Miami Oolite Formation that extends to about 4 ft below grade, thereby minimizing 
groundwater exchange between the CCS and the underlying Biscayne aquifer. The bottom of the canals are 
below the lowest water-table elevation expected in the Biscayne aquifer at Turkey Point, and therefore the 
canals always contain water that is directly connected to the adjacent groundwater. Cooling water leaves 
the three operational power-generating units (Units 1,3, and 4), flows into Lake Warren, and then into the 
20-ft deep 100-ft wide feeder canal that connects to the 32 south-flowing cooling canals. Four shallow cross 
canals spaced I-mile apart run east-west across the 32 south-flowing cooling canals. These cross canals 
contain flow-control structures that distribute water flow evenly to the canals so that each cooling canal 
carries a flow that is proportional to its surface area in order to optimize heat exchange with the atmosphere. 
At the southern end of the CCS is a collector canal that is approximately 20 ft deep and 200 ft wide. Water 
returns to the power-generating units from the southern collector canal via 6 north-flowing canals, the largest 
of which is the Grand Canal which is 200 ft wide and 20 ft deep. The average length of the circulation path 
between the discharge and intake locations is 13.4 miles. The 32 south-flowing cooling canals are numbered 
from 1 to 32, from east to west, hence, cooling-canal number 32 is the westernmost canal in the CCS. 

Federally protected species inhabiting the CCS. Since 1977 an area that includes the majority of the 
Turkey Point site (including the CCS) has been designated as critical habitat for American crocodiles under 
the Endangered Species Act. Endangered American crocodiles (Crocodylus acutus) have inhabited the 
cooling canals since around 1976 (FDEP, 2008). During nesting season, more than 40 adult crocodiles have 
been observed in the canals, although there have been some reports that the crocodile population in the 
CCS is declining possibly due directly or indirectly to the increased salinities in the CCS. According to the 
NRC (NRC, 2014), the Turkey Point site now hosts approximately one-third to one-half of the breeding 
population of crocodiles in the United States. 

Operational characteristics of the CCS. The canals in the CCS were designed to operate at a total flow 
rate of 4250ft3/s (2750mgd) when all four generating units (Units 1-4) supported by the CCS are in full 
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operation. Small wastewater (blowdown) flows from Unit 5 are also discharged into the CCS. Typically, the 
flow rate through the CCS varies with the electric load demand on the generating units, and is usually in the 
range of 2700-4250 ft3js (1750-2750mgd) on any given day, with a typical flow depth of around 2.8 ft. 
Thermal energy input from the power-generating units is dissipated in CCS as water moves from north to 
south, with the primary heat-exchange processes being evaporation, solar radiation, and both emitted and 
absorbed longwave radiation. Maximum temperatures near the discharge location of the power-generating 
units are typically around 108°P, and maximum temperatures near intake to the power-generating units are 
typically around 93°P; the difference between these typical maxima is 15°P, which gives a measure of the 
cooling effect of the CCS. The (regulated) maximum allowable temperature at the intake location in the 
CCS is 104°F. The flow in the CCS is driven by 12 condenser-circulating pumps and auxiliary cooling 
pumps. The CCS typically contains approximately 7 x 108 ft3 of water, and the average velocity of flow 
is around 0.25 ftls in each canal. Approximately two days (44-48 h) are required for water in the CCS 
to travel from the discharge location to the intake location. Plow within the CCS is maintained by a head 
differential between the discharge and intake locations, with the water-surface elevation being highest at 
the discharge location and lowest at the intake location. Under current operating conditions, typical water 
surface elevations in the CCS are 1.48 ft NGVD at the discharge location, 0.95 ft NGVD at the south end, 
and 0.70 ft NGVD at the intake location. The water-surface elevation at south end of the CCS is usually 
closest to the water-surface elevation in Biscayne Bay. The water-surface elevation in the CCS is typically 
higher than the site-average water-table elevation in the Biscayne aquifer at the discharge (north) end of 
the system, approximately equal to the water-table elevation at the south end of the system, and below the 
water table at the intake (north) end of the system. Consequently, water generally flows out of the CCS 
into the aquifer near the discharge location of the CCS and water generally flows into the CCS from the 
aquifer near the intake location of the CCS, there is less flow interaction between the CCS and the aquifer 
at the southern end of the system. During very heavy rains, there can be a net inflow to the CCS from the 
surrounding aquifer. The CCS is approximately nontidal, and water in the CCS is typically warmer than the 
air temperature. 

1.4 Algae in the CCS 

A significant algae bloom occurred in the CCS during 2014 and algae is now perceived to be a problem 
in the CCS. Prior to 2013, only limited and short-term algae blooms had occurred in the CCS, typically 
during the early summer months. In fact, algae blooms were previously of such limited concern that routine 
monitoring for algae was not commonly done prior to 2014. In the summer of 2014, large-scale application 
of a CuS04-based algaecide was used to reduce the algae concentrations in the CCS. The applied algaecide 
was reported as being ineffective in reducing the algae concentrations, serving only to stabilize the existing 
concentrations (SFWMD, 2015). 

Factors affecting algae concentrations. High concentrations of algae have been observed in the CCS 
with correspondingly high concentrations of nutrients being measured. The historical average algae concen­
tration in the CCS is reported to be 50 celllL:j:, however, in the summer of 2014 algae concentrations as high 
as 1600 celllL were reported (SFWMD, 2015). The addition of nutrients from the power-generating units 
into the CCS is assumed to be negligible, with nutrients likely originating from allochthonous sources. Total 
nitrogen (TN) concentrations in the CCS have been reported in the range of 1.7 - 5.3 mg/L (Ecology and 
Environment, Inc., 2012). The highest reported TN concentrations in the CCS were measured at all stations 

* Algae concentrations are normally given in ChlalL, so these units are unusual. 
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in March 2012, which coincided with higher turbidities and pH in the CCS. The majority of the nitrogen 
in the CCS appears to be in organic form (typically 80% - 90%). Total phosphorus (TP) concentrations in 
the CCS have been reported in the range of 4 - 73 p,g/L, with an overall average concentration of 36 p,g/L. 
Numerous measurements of TN and TP were reported between 712010 and 312015 (Ecology and Environ­
ment, Inc., 2010; 20lla; 20llb; 2012a; 2012b; 2012c; 2013a; 2013b; 2014a; 2014b; 2015), and synoptic 
measurements within this time period yield TNfTP values in the range of 48 - 2015 with a median value of 
142. Since the measured TNfTP values generally exceed the Redfield ratio of 16, it can be inferred that TP 
is the controlling nutrient for algae growth in the CCS. The existence of TP-control of algae growth in saline 
systems is commonly attributed to the presence of nitrogen-fixing planktonic cyanobacteria which make up 
any shOli-term nitrogen deficits (Howarth and Marino, 2006). It has been reported that the cyanobacteria 
Aphanothece sp. are the predominant algae species in the CCS; these species are nitrogen-fixing and thrive 
under hypersaline conditions. In addition to nutrients, both temperature and salinity are known to affect 
the growth of algae in water bodies. For given nutrient levels, increasing temperatures usually contribute 
to increased algae concentrations, and increasing salinities usually contribute to decreased algae concen­
trations (Hiilcanson and Eklund, 2010). However, for the algae species commonly found within the CCS, 
algae concentrations have been reported to increase with increasing salinity (SFWMD, 2015). Algae con­
centrations are usually expressed in terms of the mass of chlorophyll-a per liter of sample volume. Synoptic 
measurements of chlorophyll-a (Chi a) concentration, salinity (8), temperature (T), and total phosphorus 
(TP) concentration at locations near the discharge and intake locations in the CCS between May 31, 2015 
and November 13, 2015 are plotted in Figure 1. These synoptic measurements collectively show the algae 
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concentration (Chla) decreasing with increasing salinity (S), decreasing with increasing temperature (T), 
and decreasing with increasing nutrient concentration (TP). All of these trends are contrary to the natural 
relationships between Chla, S, T, and TP and are either anomalous or indicate the effect of an algaecide. 
The active ingredient of the algaecide commonly used in the CCS is CuS04' and the possible effectiveness 
of this algaecide can be seen by plotting the relationship between ChI a and sulfate (SO~-) concentrations; 
this relationship is shown in Figure 2. It is apparent from Figure 2 that algae concentrations decrease signifi-
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Figure 2: Chlorophyll-a levels in the CCS sulfate concentrations 

cantly with increasing concentrations SO~-, indicating that the addition of an algaecide is an effective means 
of reducing algae concentrations in the CCS. However, according to FPL (see Appendix A), no algaecide 
was applied during the period covered by Figures 1 and 2, and so the SO~- apparently acting as an algae­
cide could be the residual from previous CuS04 applications. FPL has suggested an alternative hypothesis 
that the decreasing trend in algae concentrations during this time is attributable to salinity concentrations 
exceeding 70%0, since the particular algae species observed in the CCS during this time frame was not 
ideally suited to growing and surviving in water with salinity exceeding 70%0. Collectively, the anomalous 
results described here should provide a strong motivation for FPL to use measured data to develop a func­
tional relationship between algae concentrations and the influencing independent variables of temperature, 
salinity, total phosphorus, and algaecide concentrations. Such a functional relationship could provide useful 
guidance for the control of algae within the CCS. However, it should generally be kept in mind that Chla 
reductions caused by any algaecide are necessarily only temporary, since the natural factors causing high 
levels of Chla (i.e., S, T, and TP) remain at elevated levels within the CCS. Since the system is autotrophic, 
reduction of autochthonous TP levels should be targeted to ultimately reduce both algae levels and the need 
for repeated application of algaecide(s) in the CCS. 

Impact of increased algae concentrations. It has been asserted (SFWMD, 2015) that increased algae 
concentrations and turbidities associated with algae blooms cause more solar energy to be absorbed in 
the CCS, and reduces the ability of the CCS to dissipate thermal energy. The primary mechanisms by 
which the CCS dissipates thermal energy input by the power-generating units are by evaporation and the 
emission of longwave radiation. A conventional assumption made by engineers and scientists is that the 
evaporation rate from a water body is unaffected by the concentration of algae in the water body. There 
is no scientific evidence documented in any published studies showing that the rate of evaporation from a 
water body is reduced by high algae concentrations. Further, there are no published studies showing that 
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the emission of longwave radiation from a water body is particularly sensitive to the concentration of algae 
in the water. As a consequence, the primary effect of increased algae concentrations in the CCS can be 
assumed to be increased absorption of solar radiation, which would increase the heating of the water and 
elevate the temperature of the water in the CCS. The quantitative effect of increased solar heating of the 
CCS due to increased algae concentrations is parameterized by a reduced albedo of the water surface, and 
the relationship between the reduced albedo and the corresponding increased temperature was investigated 
in this study using a heat-balance model described subsequently in Section 2.2 of this report. It should be 
noted that the "trapping" of solar energy due to increased algae concentrations would be moderated by the 
resulting increased evaporation which would cause increased cooling due to the extraction of the latent heat 
of vaporization. 

1.5 Saltwater Intrusion 

Definitions. The extent of saltwater intrusion in an aquifer is typically based on the chloride concentra­
tion in the groundwater. The chloride concentration in water is commonly called the chlorinity, and typical 
seawater has a chlorinity of around 19,000 mg/L. Contours of equal chlorinity are called isochlors. In South 
Florida, water with clorinity exceeding 19,000mg/L is commonly classified as hypersaline, and the inland 
extent of saltwater intrusion is defined by the location of the 1000 mg/L isochlor. As a reference concentra­
tion, the (secondary) drinking-water standard for chloride concentration is 250 mg/L. Saltwater is commonly 
defined as water having a chlorinity greater than or equal to 1000 mg/L, and brackish water as having a chlo­
rinity between 250 mg/L and 1000 mg/L. The South Florida Water Management District (SFWMD) defines 
seawater as having a chlorinity greater than 19,000mg/L, and saline water as having a chlorinity greater 
than 250 mg/L. Surface-water bodies with chlorinities greater than 1500 mg/L are classified as marine wa­
ters, and surface-water bodies with chlorinities less than 1500 mg/L are classified as fresh waters (F.A.C. 
62-302.200). The terms "saltwater intrusion", "saltwater encroachment", and "salinity intrusion" are used 
synonymously. Chlorinity is closely related to salinity, where salinity measures the concentration of total 
dissolved solids and chlorinity measures the concentration of dissolved chloride ions. Typical seawater has a 
salinity of around 35 g/kg or 35%0. Salinities are also commonly expressed in terms of the practical salinity 
unit (PSU), with salinities in PSU being numerically close, but not exactly equal, to salinities in %0 (i.e., 
35 PSU ::::; 35%0). 

Saltwater intrusion in the vicinity of Thrkey Point. The landward extent of the saltwater interface (i.e., 
the 1000 mg/L isochlor) in South Florida varies naturally in response to a variety of factors, such as seasonal 
variations groundwater recharge, variations in rates at which groundwater is pumped from the aquifer, and 
controlled water-surface elevations in coastal canals. For example, prolonged droughts or excessive water 
usage inland that reduce water-table elevations can cause increased salinity intrusion. The beginning of 
saltwater intrusion in South Florida can be traced back to the draining of the Everglades starting in the early 
1900s; the motivation for draining the Everglades was to support urban development and human habitation. 
At the time of construction of the CCS in the early 1970s, the groundwater underlying the Turkey Point 
site was saline due to the proximity of the site to the coast. In fact, had the groundwater not been saline, 
construction of the cooling-canal system at Turkey Point would not have been permitted. The current state 
of salinity intrusion in the vicinity of Turkey Point can be found in Prinos et al. (2014). Since the water-table 
gradient (and topographic gradient) towards the coast at Turkey Point is very low, and with the location of 
the saltwater interface being partially controlled by the water-table gradient, even slight reductions of the 
water-table gradient can cause substantial landward movement of the saltwater interface. The occurrence of 
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landward gradients during the dry season promotes inland movement of saline groundwater. 

CCS impact on saltwater intrusion. It has always been recognized that construction of the CCS without 
any mitigating salinity-control systems would cause the saltwater interface to move further inland. This 
expectation was based on the assertion that construction of a CCS containing saline water one mile inland 
from the coast is tantamount to moving the coast one mile inland, and also moving the associated saltwater 
wedge around one mile inland. Since water in the CCS has a higher salinity than seawater, and is therefore 
denser that the water in Biscayne Bay, the effect of the CCS is actually greater than moving the coast one mile 
inland. The engineering consultants that originally analyzed the perfonnance of the CCS further asserted 
that if the water level in the CCS were to be increased by 0.50 ft above the preconstruction water-table 
elevation, then the toe of saltwater wedge at the base of the Biscayne aquifer might move approximately 
7.5 miles further inland during the dry season as compared to its original location during the dry season. 
The engineering consultants also asserted that in the wet season, an elevated water level of 0.50 ft in the 
CCS might move the toe of the saltwater wedge approximately 1 mile further inland compared to its original 
location during the wet season. Based partially on these expectations, the salinity-control system that is 
currently in place was designed to control the westward migration of saltwater originating in the CCS. This 
control system involves pumping water from a so-called "interceptor ditch" into the CCS in order to create 
a seaward hydraulic gradient between the L-31E Canal and the interceptor ditch, where the L-31E Canal is 
located to the west of the interceptor ditch. The protocol for operating this salinity-control system and the 
effectiveness of the system are discussed in Section 4.2 of this report. 

Trituim as a tracer. Tritium is a naturally occuning radioactive isotope of hydrogen eH) that is produced 
in the atmosphere, is naturally found in very small or trace amounts in groundwater throughout the world, 
and has a half life of approximately 12.32 years. Tritium is also a byproduct of the production of electricity 
by nuclear power plants, and elevated levels of tritium are commonly found in the cooling water of nuclear 
power plants. Tritium has been selected by the cognizant regulatory agencies (SFWMD and DERM) as a 
tracer to track the movement of CCS water in the Biscayne aquifer. The drinking-water standard for tritium 
is 20,000 picocuries per liter (pCiIL). 

Tritium concentrations in the vicinity of CCS. Data collected and analyzed by Prinos et al. (2014) 
showed that natural tritium concentrations in southern Miami-Dade county average around 4.2 pCilL with 
a standard deviation of 2.6 pCiIL. Prinos et al. (2014) also noted that groundwater samples collected within 
5.3 miles of the CCS had elevated levels of tritium, with measured tritium concentrations in this proximal 
area being in the range of 13 - 173 pCiIL, with an average concentration of 40 pCiIL. 

Using tritium to trace the movement of CCS water in the Biscayne aquifer. Historical data from 1974 
to 1975 showed tritium concentrations in the CCS to be in the range of 1556-4846pCiIL, and reports 
submitted by FPL for the monitoring period from June 2010 through December 2011 showed CCS tritium 
concentrations in the range of 1260-14,280pCiIL. Natural groundwater at the base of the Biscayne aquifer 
would be expected to have relatively low concentrations of tritium. A threshold concentration of 20 pCiIL 
has been used as a baseline to infer the presence of groundwater originating from the CCS. Groundwater 
with concentrations below 20 pCiIL are presumed not to be significantly affected by the CCS. FPL does 
not concur with the selection of 20 pCiIL as a threshold for background tritium concentration for surface 
water, pore water, or shallow groundwater. The basis of FPL's contention regarding the 20 pCiIL threshold 
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is that multiple factors such as atmospheric deposition, vapor exchange, and errors in laboratory analysis 
can influence reported tritium levels. The FPL assertion is reasonable and is supported by measured data 
that indicate atmospheric and vapor exchange effects on tritium concentrations can be particularly signifi­
cant in surface water and shallow groundwater, with significance decreasing with distance from the CCS. 
However, at depth, the CCS appears to be the primary source of tritium, and using tritium as a tracer in the 
lower elevations of the Biscayne aquifer is reasonable. Reported measurements show groundwater tritium 
concentrations in excess of 3000 pCilL near the CCS, with concentrations decreasing with distance from the 
CCS, and found at concentrations of hundreds of pCilL three miles west of the CCS at depth. The tritium­
concentration contours derived from measurements in deep wells (within the Biscayne aquifer) surrounding 
the CCS were documented by Ecology and Environment, Inc. (2012c) and these contours are shown in Fig­
ure 3. The contours shown in Figure 3 SUppOlt the assertion that the CCS is the source of tritium in the 

Figure 3: Tritium-concentrations derived from deep wells surrounding the CCS 

groundwater at the bottom of the Biscayne aquifer, indicating that some of this groundwater originated from 
the CCS. The approximate limit of the 20 pCilL concentration contour is 3.8 -4.7 mi west of the CCS and 
2.1 mi east of the CCS. Based on these data and supporting analyses, it is reasonable to conclude that oper­
ation of the CCS has impacted the salinity of the Biscayne aquifer at least within the limits of the 20 pCilL 
contour. The presence of elevated levels of tritium above natural background levels in the Biscayne aquifer 
is not considered to be a threat to public health and safety, since the measured concentrations are far below 
the federal drinking water standard of 20,000 pCiIL. Elevated levels of tritium are simply being attributed to 
the presence of water Oliginating in the CCS. 

Groundwater flows around the CCS. Any representative model of groundwater flow in the aquifer sur­
rounding the CCS must necessarily account for temperature and salinity effects. This approach is necessary 
since flows in the vicinity of the CCS are influenced by spatial variations in density, and the density dis­
tribution in the groundwater depends on both the temperature and salinity distribution. A simplified two­
dimensional cross-section model of the portion of the Biscayne aquifer surrounding the CCS was developed 
by Hughes et ai. (2010) using the SEAWAT code (Langevin et aI., 2007). The focus of the Hughes et ai. 
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(2010) model was to study the dynamics of density-driven groundwater flow and salinity transport for a vari­
ety of assumed realistic aquifer hydrogeologic properties. Results generated by Hughes et al. (2010) showed 
that the base of the Biscayne aquifer immediately under the CCS can be expected to have a salinity roughly 
equal to that of the water in the CCS, indicating a uniform salinity distribution over the 100-ft aquifer depth 
under the CCS. The temperature at the base of the aquifer under the CCS can be expected to have an equi­
librium temperature of around SO% of the temperature of the CCS water. This combination of salinity and 
temperature indicates that the density of the groundwater at the base of the aquifer under the CCS is greater 
than the density of water in the CCS, since the density of water is inversely proportional to temperature. The 
Hughes et al. (2010) model showed that the extent of salinity intrusion attributable to operation of the CCS 
is very sensitive to the salinity of the water in the CCS. For example, increasing the salinity in the CCS from 
35%0 to 70%0 (i.e., by a factor of 2) increased the extent of of salinity intrusion by a factor of 6. This result 
lends support to the effectiveness of a strategy of reducing CCS salinities as a means of reducing salinity 
intrusion caused by operation of the CCS. The Hughes et al. (2010) model also showed that the time taken 
for a salinity plume originating at the CCS-aquifer interface to penetrate the 100-ft depth of the aquifer could 
be anywhere from a few days to 5 years, depending on the hydraulic conductivity distribution over the depth 
of the aquifer. Since Hughes et al. (2010) investigated a range of plausible aquifer hydraulic conductivity 
distributions, the aforementioned result indicates that greater certainty in the subsurface hydrogeology is 
required in order to provide reasonably accurate estimates of the time required to arrest salinity intrusion by 
reducing the salinity of the water in the CCS. 

1.6 L-31E Canal and Interceptor Ditch 

L-31E Canal Levee L-31E and its adjacent 20-ft deep borrow canal to the west of the levee were primarily 
constructed as a barriers to prevent salinity intrusion to locations west of the canal. The L-31E Canal collects 
water from other drainage canals in the area, induding Military Canal, North Canal, Florida City Canal, 
North Model Land Canal (C-106), and South Model Land Canal (C-107). The L-31E Canal discharges into 
Biscayne Bay through structures S-20 and S-20F in the vicinity of Turkey Point. The L-31E Canal was 
constructed in the late 1960's by the U.S. Army Corps of Engineers and the Central and Southern Florida 
Flood Control District (FCD); in 1972 the FCD was renamed the South Florida Water Management District 
(SFWMD). 

Interceptor-ditch control system. The interceptor-ditch (ID) salinity-control system was designed to pre­
vent the seepage of water from the CCS westward within the Biscayne aquifer. The ID, which is located 
immediately to the west of the CCS, is occasionally pumped to create a seaward water-table gradient be­
tween the L-31E Canal to the west and the ID to the east, with the basis for the effectiveness of the ID 
control system being that groundwater originating in the CCS will be prevented from migrating towards the 
west in the presence of an eastward water-table gradient between the L-31E Canal and the ID. The ID is 
pumped when a natural seaward water-table gradient between the L-31E Canal and the ID does not exist, 
and usually this is needed only during the dry season (November-April). The ID is adjacent and parallel 
to cooling-canal number 32 (CC-32) at the western end of the CCS, and was constructed at the same time 
as the CCS. The ID is approximately IS-20ft deep, 30ft wide, and 29,000ft (5.5 mi) long. Within the ID 
are two pump stations, with each station containing two pumps, each capable of pumping up to 15,000 gpm 
(21.6mgd). There is no mechanism to transfer water between the ID and the CCS, except for the 4 pumps 
at the two pump stations. The L-31E Canal, ID, and CC-32 are all approximately parallel to each other and 
run at an angle of approximately 17°3S' west of south. The perpendicular horizontal distance between the 
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L-31E Canal and the ID is about 1000 ft. When the ID is pumped, there is a quick and measurable response 
in water levels in the L-31E Canal and the monitoring wells closest to the ID, indicating that there is good 
connectivity between the ID, L-31E Canal, and nearby monitoring wells. 

Interceptor ditch operating rule (1973 - 2011). The ID operating rule that was followed from the initial 
date of operation of the CCS in February 1973 up until December 2011 (i.e., for 38 years) was as follows: 

• Whenever the water-surface elevation in the L-31E Canal is more than 0.2 ft higher than the water­
surface elevation in CC-32, there i.s a seaward water-level gradient and no pumping is necessary. 

• If the above criterion is not met, a seaward gradient is still taken to exist if the water-surface elevation 
in the L-31E Canal is more than 0.3 ft higher than the water-surface elevation in the ID. Under this 
condition no pumping is necessary. 

• If neither of the above two criteria are met, pumping of the ID is initiated and the pumping rates are 
adjusted to meet the 0.3-ft water-level difference criterion between the L-31E Canal and the ID. 

• Pumping is terminated when the criteria for a natural water-table gradient is met (without pumping). 

Although this operating rule is no longer in effect, it is still relevant to this analysis since possible westward 
migration of saline water from the CCS into the Biscayne aquifer could have occurred while following this 
operating rule. This concern is discussed subsequently. 

Interceptor ditch operating rule (2011- present). A more conservative operating rule for the ID was 
initiated in December 2011 that considered freshwater piezometric-head equivalents rather than measured 
water-table elevations. This resulted in changes to the ID operating rule, and since December 2011 the ID 
operating rule in effect is as follows: 

• If the L-31E Canal water-surface elevation minus the CC-32 water-surface elevation is equal to or 
greater than 0.30 ft then no pumping of ID is necessary, and a seaward gradient exists. 

• If the L-31E Canal water-surface elevation minus the CC-32 water-surface elevation is less than 
0.30 ft, a natural seaward gradient might still exist if the L-31E Canal water-surface elevation mi­
nus the ID water-surface elevation is equal to or greater than 0.30 ft and the density of the water in 
the ID is less than or equal to 1012kg/m3. If a density in the ID is greater than 1012kg/m3, a higher 
elevation difference between L-31E and the ID is necessary and can be calculated by converting the 
surface-water levels to freshwater piezometric-head equivalents. 

• If a natural seaward gradient does not exist, create an artificial seaward gradient by pumping the ID 
until the ID is maintained at an elevation difference of at least 0.30-0.70ft between the L-31E Canal 
and the ID, depending on the density of the ID water. 

The primary change between this revised operating rule and the previous operating rule is the increase in the 
L-31EIIDICC-32 water-level difference criteria and the consideration of variable-density effects. The use of 
freshwater piezometric-head equivalents provides a more rigorous approach to the operation of the ID. 
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Effectiveness of the ID salinity-control system. Both the current and previous operating rules of the 
ID salinity-control system have limited salinity-control effects and do not prevent the landward migration 
of saline water originating from the CCS under all conditions. Following either of these operating rules, 
pumping of the ID reduces the water level in the ID below that in the L-31E Canal thereby creating a seaward 
water-table gradient and presumably precluding westward migration of groundwater originating in the CCS. 
However, pumping water from the ID into the CCS generally elevates the water-surface in the CCS and it is 
possible for the water level in the CCS to be above the water level in the L-31E Canal, which then creates 
the possibility that water originating in the CCS could pass under the ID even when the pumps in the ID are 
running to prevent this occurrence. Interestingly, this scenario was recognized in an early report prepared 
by the design engineers (Dames and Moore, 1971) based on results derived from an analog model of the 
system. The analog model showed that westward migration of the saltwater interface is possible even if the 
ID operating rule is followed. Further, Golder (2008) stated that operation of the ID salinity-control system 
would prevent westward migration of CCS water "at least in the top 18 ft of groundwater." Measurements 
taken during ID pumping have in fact shown several occurrences where the water level in the CCS exceeds 
that in the L-31E Canal during ID pump operation, thereby indicating the possible ineffectiveness of the 
ID salinity-control system. In actuality, the functioning of the ID salinity-control system is more accurately 
characterized as intercepting shallow saline groundwater adjacent to the ID that is then pumped back to the 
CCS when the natural gradients are low and the potential for saltwater intrusion exists. It is possible that 
pumping of the ID under some circumstances simply creates a shallow subsurface (groundwater) circulation 
in which water from the CCS flows into the ID as groundwater that is subsequently returned to the CCS as 
pumped water. In support of this assertion, time series plots show that there are periods during pumping of 
the ID when the bottom-water temperatures in the ID rose along with an increase in specific conductance 
in the ID (Ecology and Environment, Inc., 2014). Aside from concerns regarding the effectiveness of the 
ID control system in mitigating saltwater intrusion, secondary concerns have also been raised that the ID 
control system contributes to the deterioration of groundwater quality in that it generally pumps less-saline 
water from the ID into the hypersaline CCS which fUliher contributes to increased salinity in the aquifer. 

2 Temperature Variations in the Cooling Canals 

The temperature in the CCS at the intake to the power-generating units affect the efficiency and power 
output of the generating units that use water from the CCS. Both the efficiency and the power output of 
the generating units decrease with higher cooling-water temperatures. The practical upper limit of the 
intake cooling-water temperature is determined by the characteristics of the condensers and auxiliary heat 
exchangers in the generating units. 

Maximum-allowable intake temperature. In 2014 the Nuclear Regulatory Commission granted FPL's 
request to increase the maximum intake cooling-water temperature for the nuclear-power generating units 
from lOO°F to lO4°F. Under the new rule, if the intake cooling-water temperatures in the CCS were to 
exceed lOO°F, then FPL would be required to monitor the temperature at the cooling-water intake at least 
once every six hours§ as long as the intake-water temperature exceeds lOO°F. If the intake cooling-water 
temperatures in the CCS were to exceed lO4°F, then FPL would be required to transition Units 3 and 4 
into at least "hot stand by" mode within 12 hours, and to "cold shutdown" mode within 30 hours. Since 
curtailment of power generation would adversely affect a large number of customers in the South Florida 

§The normal monitoring interval for the intake-water temperature is 24 hours. 
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service region, Miami-Dade County is obliged to work with FPL to find ways to avoid cutbacks in power 
generation resulting from elevated temperatures in the CCS. 

2.1 Results from Previous Studies 

2.1.1 Temperatures in the CCS 

Water temperatures in the CCS are almost always higher than synoptic temperatures of the overlying air, 
and temperatures in the CCS are almost always higher than temperatures in nearby Biscayne Bay. Analyses 
done by FPL's engineering consultants in around 2008 anticipated that the uprate of Units 3 and 4 would 
cause a maximum temperature increase of 2.5°F (1.4°C) in the cooling water discharged to the CCS and 
an increase of 0.9°F (O.S°C) in the temperature of the intake water (SFWMD, 2008). These temperature 
changes were predicted to result in an increase in evaporation from the CCS of around 2 - 3 mgd, and the 
increased evaporation was expected to increase the salinity in the CCS by 2%0 - 3%0. In contrast to the afore­
mentioned predictions, it has been generally reported that temperatures in the CCS have actually increased 
by S -9°F (3 -SoC) in the post-uprate period compared with the pre-uprate period. In the summer of 2014 
(during the post-uprate period), temperatures in the CCS were sufficiently elevated as to prompt concern 
regarding the sustainability of the CCS as an adequate source of cooling water to the power-generating 
units. According to FPL's consultant (Ecology and Environment, Inc., 2014), the increase in CCS water 
temperatures in the post-uprate period cannot be attributed to the uprate since the total heat rejection rate to 
the CCS from Units 1, 2, 3, and 4, operating at full capacity prior to the uprate would have been higher than 
the post-uprate heat rejection rate to the CCS for Units 1,3, and 4, operating at full capacity. Unit 2 in the 
post-uprate period has been dedicated to operate in a synchronous generator mode and hence not producing 
steam heat. It is important to note that the preceding argument presented by FPL's consultant is flawed, 
since power-generating units do not operate atfull capacity over extended periods of time, and so the actual 
power generation (which affects the temperatures in the CCS) should not be inferred from power-generation 
capacity. Furthermore, with the post-uprate switch to a higher percentage of power being generated by 
the nuclear units, the capacity factor of the combined generating units serviced by the CCS would almost 
certainly be higher in the post-uprate period compared with the pre-uprate period. 

2.1.2 Thermal Efficiency of the CCS 

The thermal efficiency of the CCS is a measure of the ability of the CCS to cool the discharged water down 
to the background air temperature. An investigation of the thermal efficiency of the CCS was performed by 
Lyerly (1998), and these analyses indicated that the thermal efficiency of the CCS at the time of the Lyerly 
(1998) study was equal to 86.4%. This efficiency was based on a 24-h average discharge temperature of 
107.3°F (41.8°C), average intake temperature of 91.1 of (32.8°C), and an average air temperature of 88.6°F 
(31.4°C). In analyzing the temperature measurements, Lyerly (1998) noted that most of the cooling (i.e., 
most of the temperature decrease) occurs as the water in the CCS flows from the (north) discharge location 
to the (south) collector canal, with much less temperature decrease as the water flows back from the collector 
canal to the (north) intake location. It is expected that the thermal performance varies with flow rate and the 
state of the CCS, so the reported thermal efficiency should be regarded more as a snapshot of conditions at 
the time of the measurements than as a constant value. More recent measurements between June 2010 and 
June 2012 (Ecology and the Environment, 2012) show water temperatures in the CCS on the discharge side 
of the power-generating units being around 13.soF (7.5°C) warmer on average than at the intake side of the 
power-generating units. The average temperature at the south end of the CCS was only 2°F (1.1°C) warmer 
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than at the intake side of the power-generating units, which supports the assertion that most of the cooling 
in the CCS occurs as the water flows from north to south. 

2.1.3 Thermal Effects on Groundwater 

Measured groundwater temperatures in some wells between the ID and the L-31E Canal show higher tem­
peratures than the groundwater west of the L-31E Canal, and this occurrence has been partially attributed 
to limited cooling-canal water intrusion (Dames and Moore, 1977). A "groundwater thermocline" has been 
reported to exist in the area west of the CCS, which shows a sudden decrease in groundwater temperature 
at a particular depth in the aquifer. Measurements show that nearly all of the seasonal temperature fluc­
tuations occur above an elevation of -25 ft NGVD. Below -25 ft NGVD, the groundwater temperature 
generally remains in the range of 75°P _77°P (24°C-25°C). The seasonal temperature fluctuations above 
- 25 ft NGVD have been attributed to the heating and cooling of water in the L-31E Canal in response to 
seasonal changes in atmospheric conditions. Notably there is some temperature stratification in the L-31E 
Canal, in part due to the canal depth and limited flow. The near-surface water temperatures in the L-31E 
Canal are almost always warmer than the bottom temperatures, and the surface temperatures exhibit more 
daily variability in response to air-temperature changes. Aside from the groundwater adjacent to the L-31E 
Canal, it has also been reported (Ecology and Environment, Inc., 2014) that since groundwater in monitoring 
wells TPGW-2M and TPGW-2D is warmer than other nearby surface waters such as Biscayne Bay or fresh 
groundwater, the CCS might be influencing the groundwater temperatures in those wells. Based on mod­
eling results reported by Hughes et al. (2010), subsurface temperature variations in the immediate vicinity 
of the CCS are of sufficient magnitude to significantly influence the density-driven groundwater flow in the 
aquifer, particulary in the immediate vicinity of the CCS. As a consequence, temperature variations in the 
aquifer must be regarded as significant, and therefore taken into account in modeling the extent of intrusion 
of CCS water into the Biscayne aquifer. 

2.2 Heat-Balance Model of CCS 

To fully understand the temperature dynamics in the CCS, it is necessary to have a validated heat-balance 
model of the CCS. In reviewing the documentation made available for this investigation, all indications 
were that such a model does not currently exist, at least not in the public domain. Historical documentation 
shows that a heat-balance model was developed in the early stages of operating the CCS, as reported by 
Ray L. Lyerly Associates (1973), however, utilization of this model has not been subsequently reported. As 
described by Lyerly (1973), the heat-balance model that was developed previously took into account such 
key components as the heat input from the power-generating units, the net heat entering the water from 
shortwave solar radiation and longwave atmospheric radiation, and the latent heat transfer associated with 
evaporation. The input variables in the thermal model were the air temperature, relative humidity, wind 
speed, and the net amount of radiation; the output variable was the water temperature in the CCS. 

2.2.1 Heat-Balance Model Formulation 

To investigate and understand the thermal dynamics within the CCS, a preliminary heat-balance model of 
the CCS was developed for this study. The CCS was divided into four zones as shown in Pigure 4, where 
water in the CCS flows sequentially through zones 1, 2, 3, and 4. The four delineated zones are the same 
zones that are used in salinity-balance model of the CCS developed by an engineering consultant for FPL. 
The measurement stations that characterize conditions within each of the four CCS zones were taken as 
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TPSWCCS-1, TPSWCCS-2, TPSWCCS-4, and TPSWCCS-5, respectively, and the approximate locations 
of these measurement stations are shown in Figure 4. The average-daily temperature measurements within 
each of the CCS zones in the period 9/1/10-12/7/14 are shown in Figure 5. It is apparent from these 
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Figure 5: Temperature measurements in CCS 

measurements that the temperatures in the CCS decrease noticeably from zones 1 to 3 (i.e., moving from 
north to south in the CCS), with much less temperature change as the water moves back to the northern 
(cooling-water intake) end of the CCS through zone 4. Therefore, almost all ofthe cooling in the CCS occurs 
in the south-flowing canals in the western portion of the CCS. It is further apparent from the temperature 
measurements shown in Figure 5 that the midsummer temperatures in the CCS in 2014 (between July and 
August) were higher than the midsummer temperatures in the CCS in previous years. For the period of 
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record (9/1/10 -12/7 /14), the maximum measured daily-average temperature in Zone 1 was 113°F (44.9°C) 
recorded on 8/21114, and the maximum measured daily-average temperature in Zone 4 was 101°F (38.3°C) 
recorded on 8/22/14. Since the maximum allowable temperature at the cooling-water intake is 104°F and 
measured temperatures in Zone 4 have been close to this limiting value (e.g., 101°F recorded on 8/22/14), 
there is cause for concern. Temperatures in Zone 4 near the 104°F limit could force curtailment of power 
generation by one or more of the nuclear-power generating units, and cause power outages in South Florida. 
Given the elevated temperatures that have been recorded in the CCS, is necessary to identify the fundamental 
reasons for these occurrences, and to determine whether such occurrences are expected to continue in the 
future without any changes in the CCS and/or power-plant operations. To fully understand the temperature 
dynamics in the CCS it was necessary to develop a heat'll-balance model of the CCS, which is described in 
the following section. 

2.2.2 Heat-Flux Components 

The heat fluxes within each of the CCS zones are illustrated in Figure 6, where the volumetric inflow rate and 
temperature are Q1 and T1, respectively, and the corresponding quantities on the outflow side are Q2 and T2 . 
Within each zone, there are several sources of energy that are represented in Figure 6. These energy sources 
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and their quantification are described below, where, for consistency with thermodynamic convention, energy 
added to CCS is taken as positive and energy losses are taken as negative. 

Absorbed solar radiation, (1 - a)Rs. The incident solar (short-wave) radiation, which is normally avail­
able from direct measurements, is represented by R s [EL -2T-1]1I, and the albedo (i.e., reflectivity) of 
the water surface is represented by a [dimensionless]. Therefore, the amount of solar radiation that is 
absorbed within the zone is (1 - a)Rs. The average solar radiation, Rs, for each day in the four-year 
study (911/10 - 12/7/14) was obtained from the Florida Automated Water Network (FAWN) station 
located on the premises of the University of FIOlida Tropical Research and Education Center (TREC) 
in Homestead, Florida. The albedo, a, of a water surface is typically on the order of 0.1 for latitudes 
in the range of 20°- 30° (Cogley, 1979), and a value of 0.1 was used as a reference value for this 
investigation. Factors such as the concentration of algae in the CCS can affect the value of a, and 
therefore the sensitivity of the temperature dynamics within the zone to elevated algae concentrations 
was investigated by varying a . The minimum value of a is equal to zero, in which case all of the 

~In this report "heat" and "thermal energy" are used interchangeably. 
'Telms in square brackets indicate dimensions: E = energy, L = length, M = mass, T = time, and e = temperature. 
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incident solar radiation is absorbed by the CCS and none is reflected. Hence, a was varied within the 
range of 0-0.1. 

Evaporation heat flux, Eho Evaporation extracts heat from the CCS due to the latent heat of evaporation 
required to transform water from the liquid phase to the vapor phase. The evaporation heat flux, 
Eh [EL -2T-1], is given by 

(1) 

where E [LT-1] is the evaporation rate, Pf [ML -3] is the density of fresh water, and Lv [EM-I] 
is the latent heat of vaporization of water. The evaporation rate of water has long been known to 
decrease with increasing salinity (e.g., Harbeck, 1955; Salhorta et aI., 1985). In the present study, 
daily evaporation rates, E, were calculated based on typical salinities in the CCS, measurements 
of water temperature, Ts [8], at the monitoring station within the zone, onsite measurements of air 
temperature, Ta [8] and relative humidity, RH [dimensionless] at station TPM-1, and measurements 
of wind speed, Vw , at station TD. The freshwater density, Pf, in Equation 1, was taken as 994kg/m3, 
which is the approximate density of fresh water at 35°C (95°P). The latent heat of vaporization, 
Lv, in Equation 1, is known to depend on both the temperature and salinity of the source (liquid) 
water. At a temperature of 35°C, values of Lv at salinities of 60%0 and 80%0 are 2.279 MJ/kg and 
2.229 MJ/kg, respectively (Sharqawy et aI., 2010), and an average of 2.254MJ/kg was used for Lv in 
the energy analysis. The empirical formula used for estimating E [cmld], from onsite meteorological 
measurements is 

E = - Cw (0.299 + 0.11 Vw ) [tles(Ts) - RH es(Ta)] (2) 
, ./ 

v 

=f(Vw) 

where Cw [dimensionless] is a calibration constant, f (Vw ) = Cw (0.299 + 0.11 Vw ) is a wind function 
that accounts for the effect of wind on evaporation, Vw is the wind speed in mis, tI [dimensionless] is a 
factor that accounts for the effect of salinity on the saturation vapor pressure of water, and es (T) [kPa] 
is the saturation vapor pressure of water at temperature T. Equation 2 was used to calculate the 
evaporation for the sake of consistency with the previously developed salinity model of the CCS, 
where the constants Cw and tI were taken as 0.69 and 0.885, respectively. In the salinity model, the 
value of Cw was determined by calibration, and the value of tI was obtained from previous research 
on evaporation from saline water bodies reported by Salhorta et aI. (1985). The evaporation formula 
given by Equation 2 has an uncertain functional form, particularly for the wind function f (Vw ). 

Uncertainty in the wind function. Wind functions used to estimate evaporation typically have the 
form f (Vw ) = a + b Vw , where a and b are constants. Such a wind function is used in Equation 2. 
In artificially heated waters, vertical convection is particulary important under low-wind conditions 
making specification of the value of a a key parameter. The wind function used in Equation 2 was 
originally proposed by Williams and Tomasko (2009) for heated waters, however, alternate formula­
tions have been proposed by others (e.g., Brady et aI., 1969; Ryan and Harleman, 1973). Notably, 
the formulation proposed by Ryan and Harleman (1973), and subsequently supported by Adams et aI. 
(1975), accounts for the effect of the temperature difference between the heated water and the overly­
ing air in specifying the convection parameter a in the wind function, which is a logical relationship 
that is not accounted for in the other models (including the model used in this study) and could be an 
important consideration in accounting for convective heat transfer at low wind velocities. 
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Rainfall heat flux, R h • Rainfall that is cooler than the water in the CCS extracts thermal energy from 
the CCS because thermal energy in the CCS water is used to warm the rainwater. The heat flux, 
Rh [EL 2T-1] due to rainfall directly on the CCS can be estimated using the relation 

Rh = -PfCpf dr(Ts - Tr) 

where Pf [ML -3] and Cpf [EM-18-1] are the density and specific heat of the (fresh) rainwater, re­
spectively, dr is the depth of rainfall, Ts [8] is the temperature of the water in the CCS, and Tr [8] is 
the temperature of the rainfall. There are no direct measurements of rainfall temperature at the Turkey 
Point site, however, it can be estimated that during a rainfall event the ambient air can be cooled by 
several degrees, and the temperature of raindrops approaches that of the cooled ambient air. Cooling 
effects of rainfall on the ambient air have been reported to be as high as lODC (Byers, 1949). On a 
global average, raindrops can have temperatures in the range of 32DF - 80DF (ODC - 27DC). For pur­
poses of the present analysis, the temperature of the rainfall, Tr , was assumed to be 68DF (20DC), and 
the corresponding values of Pf and Cpf were taken as 998 kg/m3 and 4.180 kJ/kg· DC, respectively. The 
temperature dynamics in the CCS zones are relatively insensitive to the assumed temperature of the 
rainfall. 

Atmospheric longwave radiation, La. Any body of matter whose temperature is above absolute zero emits 
longwave radiation. Longwave radiation, La [W/m2] emitted by the atmosphere can be estimated us­
ing the relation (Chin, 2013) 

where (]" is the Stefan-Boltzmann constant (= 4.903 x 10-9 MJ·m2K-4d-1), Ta [DC] is the air tem­
perature, RH [dimensionless] is the relative humidity, es(Ta) [mm Hg] is the saturation vapor pressure 
of water at temperature Ta, and RL is the longwave reflection coefficient that can be taken as 0.03. 
On cloudy days, atmospheric longwave radiation can be the greatest source of thermal energy at the 
water surface. 

Water longwave radiation, Lw' Water in the CCS also emits longwave radiation by virtue of its temper­
ature being greater than absolute zero. Longwave radiation, Lw [W/m2] emitted by the water in the 
CCS can be estimated using the relation (Chin, 2013) 

where E is the emissivity of water that can be estimated as 0.97 [dimensionless], (]" is the Stefan­
Boltzmann constant as given previously, and Ts [DC] is the temperature of the water in the CCS. 

Heat interchange with surrounding aquifer, G h • The CCS exchanges heat with the surrounding aquifer 
via seepage of groundwater into and out of the CCS, and conduction of heat between water in the 
CCS and both the groundwater and solid (limestone) matrix in the surrounding aquifer. It is to be 
expected that the region immediately surrounding the CCS is normally cooler than the water in the 
CCS, in which case there will be cooling of the CCS water due to heat conduction between the CCS 
and the surrounding aquifer, cooling due to seepage inflow from the surrounding aquifer into the 
CCS, and no cooling or heating due to seepage outflow from the CCS into the surrounding aquifer. 
The cooling heat flux due to conduction can be assumed to negligible compared to the heat flux due to 
seepage inflow. The heat flux Gh [EL -2T-1] due to seepage inflow is proportional to the temperature 
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difference between the water in the CCS and the groundwater in the surrounding aquifer and can be 
estimated by the relation 

Gh = -PgCpg ~sg !J..T"g 

where Pg [ML -3] and Cpg [EM-18-1] are the density and specific heat, respectively, of the groundwa­
ter surrounding the CCS, Qsg [L 3T-1] is the seepage inflow to the CCS from the surrounding aquifer, 
As [L2] is the area of the CCS zone, and !J..Tsg [8] is the difference between the temperature in the 
CCS, Ts [8], and the temperature on the surrounding groundwater, Tg [8] (i.e., !J..Tsg = Ts - Tg) 

Conduction heat flux, Ch . The conduction heat flux is associated with the sensible transfer of heat be­
tween the CCS water and the air above the CCS. The conduction heat flux, Ch [W/m2] can be esti­
mated using the empirical relation (Chin, 2013; Chapra, 1997) 

where CB is Bowen's coefficient, and f (Vw ) is the wind function as defined in Equation 2. Following 
the guidance given in Chin (2013) and Chapra (1997), the value of CB can be estimated as 0.063. 
According to Martin and McCutcheon (1998), sensible heat transfer from lakes and reservoirs to the 
overlying air due to conduction and convection is a relatively small component of the heat balance 
equation that is poorly understood, and Brown and Barnwell (1987) have noted that the conduction 
heat flux from lakes and reservoirs to the overlying air calculated by heat-transfer theory is normally 
small enough to neglect. Given the aforementioned considerations, conduction of heat between the 
CCS and the overlying air was neglected in this analysis. 

The sum of the above-described heat-flux components gives the net heat flux into to the CCS due to the 
combined effects of solar radiation, evaporation, longwave radiation, seepage, and conduction. The heat 
dissipated by the CCS is equal to the negative of this summation. 

2.2.3 Steady-State Energy Model 

In terms of the component heat fluxes described in the previous section, the steady-state heat-balance equa­
tion for the CCS is given by 

4 

HG = L {[(1- a)Rs +Eh +Rh +La +Lw + GhliAi} 
i=l 

(3) 

where HG [EL -2T-1], is the heat-rejection rate of the power-generating units that are serviced by the CCS, 
i is an index that refers to each zone within the CCS, Ai [L2] is the area of Zone i, and the summation is 
over the four zones within the CCS. The average water-surface area in each CCS zone during the period 
9/l/l 0 - 5/31/14 is given in Table 1, and the average total area of the CCS water surface during this period 
was approximately 1886ha (= 4685 ac = 7.32mi2). 
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Table 1: CCS Zonal Areas in Energy and Salinity Models 

Area 
Zone (ha) 

1 187.7 
2 988.1 
3 349.1 
4 371.1 

Total 1896.0 

2.2.4 Model Application 

Application of the heat-balance model given by Equation 3 consists of first calculating the the component 
heat fluxes in each zone of the CCS, and then summing the component heat fluxes to estimate the rate 
at which heat is being added to the CCS by the power-generating units. A daily time step is used in the 
calculations, and so daily-averaged heat-rejection rates are estimated. Two key aspects of these calculations 
are given below. 

Cooling from ID pump age. The heat extracted from the CCS by pumping cooler water from the ill into 
the CCS was calculated in a similar manner to the method used to calculate the cooling effect of rainfall, 
where the "effective" rainfall rate is equal to the volume of water pumped from the ID divided by the area 
of the CCS. Assuming (conservatively) that the temperature difference between the ID water and the CCS 
water is lOoC (50°F), the cooling effect of pumped ill water was found to be negligible compared with other 
component fluxes in the heat-balance equation. 

Estimation of heat-rejection rate. The heat-balance model used in this study, given by Equation 3, as­
sumes that on any given day the heat added to the CCS (by the power-generating units, solar radiation, and 
atmospheric longwave radiation) is equal to heat loss from the CCS (by evaporation and longwave radia­
tion). It is assumed that heat storage due to stage changes on any given day is small relative to the other 
heat-flux terms. Since daily stage changes are typically less than 2% of the local CCS depth, the assumption 
of a relatively small change in heat storage over daily time scales within the CCS is justified. In cases where 
daily time steps are used, estimated values of HG given by Equation 3 might fluctuate about a mean value 
and be difficult to discern. In such cases, the average heat-rejection rate, (HG)J, over a period of J time 
steps can be estimated using the relation 

J 

(HG)J = J~t LHG6.t 
j=l 

(4) 

where 6.t is the duration of each time step. In accordance with Equation4, a constant heat-rejection rate 
can be recognized by plotting the cumulative estimated heat rejection rate, 2:.;=1 HG6.t, versus time, J 6.t, 
which would would result in a straight line of constant slope equal to (HG)J. This relationship was used 
in this study to identify periods of constant heat rejection rate of the power-generating units that utilize the 
CCS. 
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2.2.5 Model Results 

The heat-balance model was applied to each of the four zones within the CCS to determine the net heat flux 
into each zone, and the results from all zones were combined to determine the net heat flux into the entire 
CCS. The heat-balance model was applied at daily time steps for the period of record, 9/1/10 - 12/7/14. 
The thermal-energy dynamics within each of the CCS zones are similar, and the temporal variations of the 
heat-flux components in Zone 1 will be used to demonstrate the thermal-energy dynamics within each zone. 

Zone 1 heat-flux components. The longwave radiation and shortwave solar energy fluxes as a function of 
time are shown in Figure 7(a), and the evaporation and rainfall heat fluxes as a function oftime are shown in 
Figure 7(b). It is apparent that the shortwave and longwave energy fluxes vary seasonally, and there is much 
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Figure 7: Energy fluxes in Zone 1 

more seasonal vatiation in the shortwave solar radiation than in the longwave radiation. The net longwave 
radiation has a cooling effect (i.e. net negative heat flux) which contributes to a net-radiation cooling of 
the CCS water at night when the solar radiation is effectively zero. It is apparent from Figure 7(b) that 
evaporation and rainfall generally have a cooling effect, with evaporation usually having the greater cooling 
effect and rainfall having a lesser cooling effect. The convective heat flux between the CCS and the adjacent 
groundwater, Gh, is not shown in Figure 7 because the magnitude of Gh is generally much smaller that the 
heat flux due to rainfall, and therefore has a minimal impact on the heat balance within the CCS. 

Heat rejection rate of the power-generating units. To determine the thermal dynamics in the entire 
CCS, the component heat fluxes were determined for each zone within the CCS, and these heat fluxes were 
combined in accordance with Equation 3 to determine the thermal energy that is added to the CCS by the 
power plant (i.e., the heat-rejection rate). The cumulative heat-rejection from the power plant as a function of 
time for the entire CCS is shown in Figure 8. It is apparent from Figure 8 that there are two periods during 
which the heat rejection rate is approximately constant. The first period, shown as Period 1 in Figure 8, 
covers the time interval 9/1/10 - 2/1/13, and the second period, shown as Period2 in Figure 8 covers the 
time interval 7/1/13-12/1/14. Notably, Period 1 includes the pre-uprate period before February 2012 and 
Period 2 includes the post-uprate period after May 2013. During Period 1, the average heat-rejection rate 
is estimated to be around 2600 MW, and during Period 2 the average heat -rejection rate is estimated to be 
around 5300 MW. Although these estimated heat rejection rates are preliminary estimates and derived from 
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Figure 8: Cumulative heat rejection rate from the power plant 

art uncalibrated heat-balance model, the distinct difference in heat-rejection rates between the two periods 
is clear, and the estimated magnitudes of the heat-rejection rates during these two periods are reasonable 
given the capacities of the power-generating units serviced by the CCS and the energy efficiencies normally 
associated with fossil-fuel and nuclear power plants. A logical inference from the results shown in Figure 8 
is that the uprate in power-generating capacity of the two nuclear units (Units 3 and 4) has caused the total 
heat-rejection rate from the power plant to increase significantly. This finding is not inconsistent with the 
condition that the post-uprate generating capacity of the power plant served by the CCS is less than the 
pre-uprate generating capacity (due to Unit 2 operating in synchronous generator mode). This is so because 
in the post-uprate generating capacity there is a significant shift from fossil-fuel generation to nuclear-power 
generation, and nuclear-power units are known to have much higher heat-rejection rates to cooling water than 
fossil-fuel generating units, which release a significant portion of their waste heat in flue-gas emissions. In 
addition, nuclear units typically have much higher capacity factors than fossil-fuel generating units, which 
means that the actual power generation is likely to be closer to the generating capacity under post-uprate 
conditions than under pre-uprate conditions. 

Effect of reduced flows in the CCS. According to FPL, the uprate of Units 3 and 4 between January 2012 
and May 2013 resulted in reduced CCS flow rates of up to 50% for a period of approximately 16 months. 
If the anomalous period with reduced CCS circulation (January 2012-May 2013) were excluded from the 
heat-budget analysis , this would not affect the conclusion that the post-uprate heat rejection rate to the CCS 
is significantly higher than the pre-uprate heat-rejection rate. This assertion is apparent from Figure 8, which 
shows that the heat-rejection rate prior to January 2012 is approximately the same as that asserted for the 
entire Period 1, and the anomalous flow period (January 2012 - May 2013) does not overlap with Period 2. 
Consequently, the asserted pre- and post-uprate heat-rejection rates would be approximately the same if the 
anomalous flow period were excluded from the analysis, and hence inclusion of the anomalous flow period 
does not significantly affect the heat-budget analysis and the derived conclusions. 
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Data supporting increased heat rejection rate. Using the uncalibrated heat-balance model, the average 
heat-rejection rate prior to 2/1/13 (Period 1) is estimated as 2600 MW, and after 7/1/13 (Period 2) is estimated 
as 5300MW. Power-generation data for the units serviced by the CCS for the months included in Periods 1 
and 2 were documented by Ecology and Environment, Inc. (2012; 2014) and Nuttle (2015a; 2015b) and these 
data are plotted in Figure 9. For the months within Period 1, the average power generation (shown in red in 
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Figure 9: Power-generation in Periods 1 and 2 

Figure 9) was 1160 MW, and for the months within Period 2 the average power generation (also shown in red) 
was 1620 MW. Using these data, the plant efficiencies during Periods 1 and 2 are approximately 31 % and 
23%, respectively, which are on the order of magnitude that one would expect from the mix of fossil-fuel and 
nuclear-power generating units being serviced by the CCS. To account for possible seasonalities in power 
generation, 12-month average power generation (shown in green in Figure 9) were 1307 MW and 1629 MW 
for Periods 1 and 2, respectively, which correspond to plant efficiencies of 33% and 24%, respectively. For 
both of the scenarios considered here, the estimated heat-rejection rates appear to be quite reasonable for the 
given power-generation rates . The results presented here are further supported by data contained in a recent 
report by the Electric Power Research Institute (EPRI, 2012). These data show the summer capacity of each 
nuclear unit as 693 MWe, with a corresponding thermal output of 2300 MWth, indicating a unit efficiency 
of 23% which is remarkably close to the plant efficiencies derived from the heat-balance model developed 
in this study. 

Effect of algae. It is assumed that increased algae concentrations in the CCS affect the heat balance in 
the CCS by increasing the amount of solar energy that is absorbed by the CCS. Consequently, the effect of 
elevated algae concentrations in the CCS was investigated by reducing the albedo (i.e., reflectivity), a, of 
the water sUlface from 0.1 to 0.0 starting on January 1, 2014. An albedo of 0.1 was used in the "normal" 
simulations presented in Figure 8 since this is the typical value of a that is associated with water surfaces 
at sUbtropical latitudes; this corresponds to 90% of the incident solar radiation being absorbed by the water 
in the CCS. Assuming that the effect of algae is to retain more solar heat, then taking a = 0 represents 
the extreme case where the CCS with high concentrations of algae absorbs 100% of the incoming solar 
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radiation. The effect of reducing a from 0.1 to 0.0 on the estimated cumulative heat-rejection rate is shown 
in Figure 10. It is apparent from Figure 10 that the impact of the higher absorption rate of solar energy 
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Figure 10: Estimated algae effect on estimated cumulative heat rejection rate from the power plant 

attributed to high algae concentrations is relatively small compared with the heat rejection rate of the power­
generating units. In quantitative terms, the increased rate of heating of the ees due to reduced reflection of 
solar energy is around 400 MW, compared with a normal heat rejection rate of around 5500 MW (in 2014). 
This indicates that the (maximum) rate of increased heating caused by algae is only around 7 % of the normal 
heat-rejection rate, and hence there is a relatively small heating effect caused by algae in the ees. 

Relationship between increased net heat flux and temperature. An increased heat-rejection rate would 
normally be expected to increase the temperature in the ees relative to the temperature of the overlying 
air. Representing the temperature in the ees as Ts, and the temperature of the overlying air as Ta, this 
temperature difference is Ts - Ta. The variation of Ts - Ta as function of time for each of the four ees 
zones is shown in Figure 11, where the average temperature difference during Period 1 and Period 2 are 
shown as horizontal lines. It is apparent from Figure 11 that the increase in the average heat-rejection 
rate from Period 1 to Period 2 corresponds to an increase in the average value of Ts - Ta. Representing 
the average value of Ts - Ta during Period 1 as 6.T 1 and the average value of Ts - Ta during Period 2 
as 6.T2, these averaged values for each ees zone are shown in Table 2, along with the corresponding 
standard deviations, 81 and 82, respectively. These results show that in Zone 1, which accepts the cooling­
water discharge, the average temperature difference between the ees and the overlying air has increased 
from 9.6°e (17.3°F) to l3.Ioe (23.6°F), which corresponds to an average temperature increase of 3.5°e 
(6.3°F). In Zone 4, which contains the cooling-water intake, the average temperature difference between 
the ees and the overlying air has increased from 2.8°e (5.0°F) to 5.4°e (9.7°F), which corresponds to an 
average temperature increase of2.6°e (4.7°F). These changes in average temperature can be contrasted with 
previous (pre-uprate) predictions made by FPL's engineering consultants in 2008 where it was anticipated 
that the uprate of Units 3 and 4 would cause a maximum temperature increase of 1.4°e (2.5°F) in the 
discharged cooling water (to Zone 1) and an increase of 0.5°e (0.9°F) in the temperature of the intake water 
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Figure 11: Temperature differences between CCS and overlying air. Horizontal lines show intervals of 
constant heat-addition rates. 

(from Zone 4). The standard deviations of the temperature fluctuations are similar across all zones, and have 
shown relatively modest decreases between the pre-uprate and post-uprate periods. Of particular interest, 
in Zone 1 the standard deviation decreased from 3.8°C (6.8°F) to 3.3°C (5.9°F), and in Zone 4 the standard 
deviation decreased from 3.9°C (7.0°F) to 3.5°C (6.3°F). 

Thermal efficiency. The thermal efficiency, 7lt, of the CCS is a measure of the ability of the CCS to 
cool the water down to the background air temperature. The thermal efficiency of the CCS was previously 
measured by Lyerly (1998) using the relation 

(5) 

where Td and 11 are the temperatures of the cooling water at the discharge and intake ends of the power 
plant, respectively, and Ta is the temperature of the ambient air above the CCS. The thermal efficiency of 
the CCS can be estimated using Equation 5 by replacing Td - Ta by the average value of Ts - Ta in Zone 1, 
and replacing Ti - Ta by the average value of Ts - Ta in Zone 4. Using the averaged temperature differences 
given in Table 2 in Equation 5 gives: 

2.8 
Period 1: 7lt = 1 - 9.6 = 0.71, 

. 5.4 
Penod2: 7lt = 1 - -- = 0.59 

13.1 
These results indicate that the thermal efficiency of the CCS in Period 1 is around 70% and the thermal 
efficiency of the CCS in Period 2 is around 60%. Hence, the thermal efficiency of the CCS has apparently 
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Table 2: Temperature Statistics in CCS 

Period 1 Period 2 

/:,.T1 81 /:,.T2 82 l:l.T2 - l:l.T1 
Zone (DC) (DC) (DC) (DC) (DC) (DF) 

1 9.6 3.8 13.1 3.3 3.5 6.3 

2 4.6 3.7 8.4 3.7 3.8 6.8 

3 2.9 3.9 5.5 3.6 2.6 4.7 

4 2.8 3.9 5.4 3.5 2.6 4.7 

decreased between Period 1 and Period 2. The reason for this decrease in thermal efficiency is not readily 
apparent and could be due to a variety of factors, including increased thermal loading, inefficient flow 
distribution, and increased algae concentrations and turbidity in the CCS. It should be noted that the thermal 
efficiency of 86% reported by Lyerly (1998) is not directly comparable to the values calculated here, since 
the additional cooling between the discharge location and the Zone 1 temperature measurement station, as 
well as the additional cooling between the intake location and the Zone 4 temperature measurement location 
are not taken into account in the present analysis. 

Efforts to improve thermal efficiency. FPL has undertaken significant efforts to improve the thermal 
efficiency of the CCS by reducing flow restrictions (blockages) caused by elevated sediment levels and other 
impediments in the CCS. Sediment removal from the CCS was conducted between March and October 
2015, with the intention of redistributing the flow and recovering the design flow depths in portions of 
CCS. FPL has reported that the thermal efficiency of the CCS was approximately 65% in August 2015 (see 
Appendix A). However, the extent to which the removal of blockages will contribute to increased thermal 
efficiency in the CCS is unknown at this time. The temporal trend in the thermal efficiency of the CCS 
is shown in Figure 12**, where it is apparent that the pre-uprate thermal efficiency averaged around 77% 
and the post-uprate thermal efficiency is currently averaging around 67%. Under the best-case scenario, the 
thermal efficiency of the CCS would be improved to levels that are sufficiently greater than the pre-uprate 
thermal efficiency so as to compensate for the increased heat loading that is occurring under post-uprate 
(current) conditions. If this best-case scenario is not achieved, then post-uprate temperatures in the CCS can 
be expected to continue being greater than pre-uprate temperatures in the CCS. Based on the data shown in 
Figure 12, it is not apparent at this time that the post-uprate thermal efficiency is trending towards recovering 
the pre-uprate thennal efficiency. As a consequence, temperatures in the CCS are expected to continue being 
elevated relative to pre-uprate temperatures. 

2.2.6 Conclusions 

The results derived from the heat-balance model indicate that the rate of heat addition to the CCS has in­
creased significantly during the period of record, and that the increased heat-addition rate is manifested in 
an increase in the average temperature in the CCS relative to the temperature of the overlying air. It appears 
that the most likely cause for the increased heat-addition rate is an increased heat-rejection rate from the 

**From data contained in the FPL response to the preliminary report. 
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Figure 12: Thermal efficiency of the cooling canal system 

power-generating units. Notably, the increased heat-addition rate began shortly after the beginning of the 
post-uprate period. As a result of the increased heat addition to the CCS, the average temperature in the 
intake zone (Zone 4) has increased by approximately 2.6°C (4.7°F). Interestingly, this measured increase in 
average temperature is slightly greater than the increase in the maximum allowable operating temperature 
at the intake location of 2.2°C (4.0°F)tt approved for the nuclear-power generating units by the Nuclear 
Regulatory Commission in 2014. Therefore, the increased maximum allowable operating temperature has 
not reduced the probability of the intake temperatures exceeding the threshold value, and might have slightly 
increased the probability of exceeding the threshold temperature. This serves as a cautionary note regard­
ing further increases in power generation beyond 2014 levels without providing a supplementary system 
to cool the water in the CCS. Others have cited increased algae concentrations in the CCS as being a pos­
sible reason for elevated temperatures in the CCS. However, a sensitivity analysis indicates that changes 
in the algae-influenced solar reflectivity of the CCS within a realistic range are unlikely to have been of 
sufficient magnitude to cause the observed changes in temperature, nor stimulate the sudden change in heat­
addition rate that was observed almost immediately after the beginning of the post-uprate period. There 
are indications that the thermal efficiency of the CCS has decreased significantly between the pre-uprate 
and post-uprate periods. Further investigation is recommended to identify the factor(s) causing the reduced 
thermal efficiency. 

Limitations of the heat-balance model. The heat-balance model developed for this study is based on the 
best estimates of all of the heat-balance components that influence the temperature in the CCS. However, 
the heat-balance model has not been calibrated due to lack of available data for calibration. Data required 
to calibrate the heat-balance model would include synoptic measurements of the flow rate and temperature 
differences between the intake and discharge structures of the power-generating units, and synoptic tem­
peratures and flow rates at the inflow and outflow faces of each CCS zone. Calibration of the heat-balance 

ttFrom 37.8°C to 40°C (lOO°F to 104°F) 
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model would not necessarily change the key inferences that have been drawn from the uncalibrated model, 
namely that there has been a significant increase in the heat-rejection rate from the power-generating units 
during the post-uprate period, and that increased algae concentrations and increased ambient temperatures 
are not the most likely causes of elevated temperatures in the CCS. Further development of a calibrated 
heat-balance model is wan'anted to confirm the conclusions that have been drawn. 

3 Salinity Variations in the Cooling Canals 

Salinity is defined as the mass of dissolved salts per unit mass of solution, and is usually reported in units 
of either parts per thousand (%0) or as a dimensionless number on the practical salinity scale 1978 (PSS-
78). Salinities are sometimes expressed indirectly in terms of chlorinity (mgIL chloride) or conductance 
(mS/cm). In this report, salinities are expressed in units of parts per thousand (%0), which gives salinities 
approximately equal in magnitude to salinities expressed in PSS-78. As reference points, average seawater at 
25°C has a salinity of35%0, a chlorinity of 19.84 gIL, and a specific conductance of 54.7 mS/cm. Hypersaline 
water is typically defined as water with a salinity greater than 40%0 or a specific conductance greater than 
61.5 mS/cm, and brine is typically defined as water with a salinity greater than 50%0. These hypersalinity 
and brine thresholds are routinely exceeded in the CCS, and therefore water within the CCS can be properly 
classified either as being hypersaline or as brine. 

3.1 Results from Previous Studies 

There has been a continuous upward trend in salinity since the CCS began operation in August 1973, and 
this trend is clearly apparent in Figure 13, which shows the maximum reported salinities in the CCS since 
the initial NPDES report was submitted by FPL in 1973. The long-term trend of increasing salinity shown 
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Figure 13: Maximum observed salinities in the CCS since initial operation 

in Figure 13 can be approximated as being linear (as shown by the linear trend line) with a salinity increase 
of around 5%0 per 10 years. It is also apparent from Figure 13 that the rate of increase in salinity might have 
accelerated since 2013. The salinity in the CCS when it was first put into operation was around 26.5%0, with 
the contemporaneous salinity in Biscayne Bay being around 33%0 (Lyerly, 1973). The average CCS salinity 
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in 1998 was reported to be in the range of 38-50%0 (Lyerly, 1998), and in May 2014, the salinity in the 
CCS was reported to be as high as 95%0. 

Salinity-control processes. The key processes affecting the salinity in the CCS are: rainfall, evaporation, 
and groundwater exchange between the CCS and the surrounding Biscayne aquifer. Average annual rainfall 
at Turkey Point is approximately 60 inches, and the natural annual evaporation at Turkey Point is approx­
imately equal to the average annual rainfall. Actual evaporation of water from the CCS exceeds natural 
evaporation due to the elevated temperatures in the CCS. The steady increase in salinity since operation 
of cooling canals began in the early 1970s (as shown in Figure 13) has been most commonly attributed to 
evaporation excess over rainfall. 

3.1.1 Historical Chloride Levels 

Chloride concentrations (i.e., chlorinities) in the CCS between June 2010 and June 2012 were in the range 
of 26 -46 gIL with an average chlorinity of 33.9 gIL. The average chlorinity in Biscayne Bay during the 
same period was 18.9 gIL (Ecology and Environment, Inc., 2012). There is little difference (less than 10%) 
in chloride concentration between water samples collected near the surface or near the bottom at any given 
sampling location within the CCS. Chloride concentrations in the CCS during the post-uprate period were 
observed in range of 27 - 50 gIL, with the highest values observed in March 2014 and the lowest values in 
June 2013 (Ecology and Environment, Inc., 2014). 

3.1.2 Historical Specific Conductance Levels 

Specific conductances in the CCS between June 2010 and June 2012 were in the range of 70-90mS/cm. 
Specific conductance in the CCS has been rising since the beginning of the dry season in 2014 and exceeded 
120mS/cm in May 2014. The average post-uprate specific conductance for all CCS stations was reported 
as 92.6 mS/cm, and this average value was over 15 mS/cm higher than the average value reported in the 
pre-uprate period. 

3.2 Salinity-Balance Model of CCS 

The salinity-balance model of the CCS that is currently being used to simulate salinity variations in the 
CCS was developed by FPL consultants. The salinity-balance model uses a finite-control-volume approach 
in which the control volume is defined to include the canals of the CCS and the adjacent interceptor ditch 
(ID). The salinity-balance model is closely related to a companion water-balance model, with both models 
having been developed by the same consultant and described by Ecology and Environment, Inc. (2012). For 
purposes of the current analyses, this previously developed model will be accepted as valid, and the relevant 
components of the model formulation are described in the following section. 

3.2.1 Salinity-Balance Model Formulation 

Component salinity fluxes into and out of the defined control volume are determined by multiplying the 
water (volume) flux by the corresponding salinity. The components of the water balance model are the 
lateral and vertical seepage into the CCS, blowdown water (i.e., additional water pumped from other units 
to the CCS), rainfall (including runoff from earth berms between canals), and evaporation. The key features 
of the salinity model are as follows: 
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• The base of the control volume is assumed to be the bottom of the ID and the cooling canals, whose 
elevations range from approximately -3 ft feet NAVDH to approximately -30 ft NAVD. The eleva­
tion of bottom of the ID is approximately - 20 ft NA VD. Sloping sidewalls of the canals in the CCS 
are taken into account by expressing the water-surface area as a function of the water-surface elevation 
in the CCS. 

• Lateral seepage of water and salt between the L-31E Canal and the control volume is calculated 
directly from the product of the calibrated hydraulic conductivity and the difference in water-surface 
elevations between the L-31E Canal and the ID. 

• Lateral seepage of water and salt between Biscayne Bay and the control volume is calculated directly 
from the product of the calibrated hydraulic conductivity and the difference in water-surface elevations 
between the CCS and Biscayne Bay. 

• Vertical seepage of water and salt through the bottom of the control volume is calculated directly from 
the product of the calibrated hydraulic conductivity and the difference in the water-surface elevations 
in the CCS and the measured and estimated piezometric heads beneath the CCS. 

• Evaporation is estimated using Equation 2, which uses meteorological data collected from meteoro­
logical stations in and immediately to the north and south of the CCS. 

• Rainfall is estimated using Next Generation Weather Radar (NEXRAD) precipitation data provided by 
the SFWMD. Runoff into the control volume from earth berms between canals is used as a calibration 
parameter and is initially assumed to be 50% of the rainfall that falls on the berms. 

• Added water from Units 3 and 4 are assumed to be freshwater (non-saline); Unit 5 blowdown salin­
ities are adjusted to between 20% and 80% of seawater (35%0), with the exact percentage used as a 
calibration parameter. 

• The ID control system is simulated to operate primarily between the months of January and June; with 
pumping rates as high as 50 mgd and averaging 4.5 mgd over the calibration period. 

• The water-budget model is calibrated first by minimizing the errors between the simulated and ob­
served storage in the control volume. Parameters adjusted during calibration of the water-budget 
model included the hydraulic conductivities in the aquifer adjacent to and beneath the CCS, an evap­
oration factor that adjusts the coefficients in the wind function, the amount of runoff that enters the 
control volume as percentage of precipitation, and the amount of Unit 5 cooling-tower water that is 
lost to evaporation before entering the CCS. The salinity model uses measured salinities in and around 
the CCS. 

Calibrated values of the horizontal hydraulic conductivities in the aquifer surrounding the control volume 
have been found to be in the range of 500 - 950 ftJd, and calibrated values of the vertical hydraulic con­
ductivities beneath the control volume have been found to be in the range of 0.1- 4 ftJd. Vertical hydraulic 
conductivities beneath the northern discharge canals and beneath the return canals, where it is assumed 
deeper canals intersect highly permeable material underlying the muck and Miami Limestone Formation, 
were calibrated to have (higher) vertical hydraulic conductivities of 3.8 ftJd and 4 ftJd, respectively. Lower 

H"NAVD" refers to the NAVD 88 datum. 
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vertical hydraulic conductivities of 0.1 ftJd were calibrated for the mid- and southern portions of the dis­
charge canals, as well as the southern portion of the return canals. Calibration of the salinity model was 
done entirely by the FPL consultant. 

3.2.2 Previous Model Results 

The model was run to simulate salinity variations both before the uprate (i.e., before February 2012) and 
after the uprate (i.e., after May 2013). The results of these model simulations are useful in understanding 
the salinity dynamics in the CCS and are described below. 

Pre-uprate model results. The salinity model was calibrated for a 22-month pre-uprate period and the 
results showed an average volume outflow rate from the CCS of 0.62 mgd, with monthly-averaged outflow 
rates ranging from -46.6mgd (October 2010) to +52.1 mgd (September 2010) (Ecology and Environment, 
Inc., 2012). Net flow through the bottom of the CCS was generally outward between the dry-season months 
of September through February, and inward during the wet-season months. Average inflow from precipita­
tion during the wet season was more than twice that for the dry season. It was reported that vertical flows 
into and out of the control volume were substantially larger than lateral flows. 

Post-uprate model results. A second round of salinity-model results was reported for the post-uprate 
period of June 2013-May 2014 (Ecology and Environment, Inc., 2014). The results showed an average 
outflow rate of 3.26 mgd, with monthly-averaged outflow rates ranging from -31.1 mgd (June 2013) to 
+19.6 mgd (July 2013). During the pre-uprate and interim operating period, (September 2010 to May 2013), 
precipitation accounted for 39.4% of inflowing water to the CCS and evaporation accounted for 63.7% of 
the outflowing water from the CCS. There was an average rate of increase of salt in the CCS during the 
post-uprate period of 2.2 x 106 Ib/d, which was attributed primarily to the combined effects of low rainfall 
and high evaporation. These model simulations were able to match the summer 2014 rise in salinity from 
approximately 60%0 to approximately 90%0. 

3.2.3 Analysis of Salinity Dynamics 

The primary drivers of salinity variations in the CCS are rainfall, evaporation, and seepage exchanges be­
tween the CCS and the surrounding aquifer. Pumpage from the ID can also influence salinity variations in 
the CCS, but its role is secondary to that of the aforementioned processes. Evaporation increases the salin­
ity, rainfall and ID pumpage decrease the salinity, and seepage interchange with the surrounding aquifer can 
either increase or decrease the salinity depending on other factors. 

Salinity variations under dry conditions. Under conditions of no rainfall (i.e., dry conditions), salin­
ity in the CCS is primarily controlled by evaporation, and the salinity in the CCS steadily increases with 
time. Evaporation removes pure water from the CCS, and the volume of pure water that is evaporated is 
replenished by the seepage of saline water into the CCS from the surrounding aquifer. Since the CCS is 
directly connected to the surrounding aquifer, the water surface elevation within the CCS remains close to 
the water-table elevation in the surrounding aquifer which changes over relatively long time scales (viz. 
months) compared to the shorter time scales (viz. days, weeks) over which significant salinity variations are 
observed. The seepage flows between the CCS and the surrounding aquifer are proportional to the small 
differences between the water-surface elevations in the CCS and the piezometric heads in the surrounding 



38 

aquifer. Over shorter time scales (viz. days) the evaporated volume of pure water is approximately equal to 
the seepage inflow volume of saline water, and the volume of water within the CCS remains approximately 
constant. This mechanism results in an increased mass of salt in an approximately unchanged CCS volume, 
and hence an increase in salinity. 

Salinity variations under wet conditions. When rainfall occurs (i.e., wet conditions), salinity is primarily 
controlled by the difference between evaporation and rainfall. Conditions under which evaporation exceeds 
rainfall result in the net removal of pure water from the CCS and the dynamics of salinity variations under 
this condition are similar to those described previously for evaporation without rainfall. Hence, for time 
intervals where evaporation exceeds rainfall, the salinity in the CCS can be expected to increase. For time 
intervals where rainfall exceeds evaporation, there is a net inflow of (approximately) pure water into CCS 
that is equal to the difference between the rainfall and evaporation volumes, and this inflow is approximately 
balanced by the volume of saline water that seeps out of the CCS into the surrounding aquifer. The salinity 
of the seepage outflow is approximately equal to the salinity of the water within the CCS. This mechanism 
results in a decreased mass of salt in the CCS in an unchanged volume, and hence a decrease in salinity. 

Salinity variations under ID pumping. Pumping water from the ill into the CCS has a relatively minor 
effect on the salinity in the CCS relative to rainfall and evaporation, since the volume of pumped water is 
relatively smaller and the difference in salinity between the pumped water and the water in the CCS is also 
less than for evaporation and rainfall. 

3.2.4 Modeled Salinity Dynamics 

The mechanism driving salinity changes in the CCS can be demonstrated using the previously calibrated 
salinity model. The cumulative rainfall, evaporation, seepage inflow, ill pumpage, and water storage (= net 
inflow) within the CCS between September 2010 and April 2014 are shown in Figure 14. It is apparent from 
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Figure 14: Water inflow into CCS 
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Figure 14 that evaporation and rainfall are dominant components of the water budget, and the storage in the 
CCS remains relatively constant compared with cumulative rainfall, evaporation, ID pump age, and seepage 
inflow. Further, it can be asserted from Figure 14 that the seepage inflow adjusts to the difference between 
evaporatio~ and rainfall-plus-ID-pumpage so as to keep the volume of water within the CCS approximately 
constant. 

Post-uprate increase in evaporation. A notable feature of Figure 14 is that the evaporation rate increases 
during the post-uprate period (period 2) relative to the evaporation rate during the pre-uprate period (Pe­
riod 1), which is consistent with the post-uprate temperature increases shown in Figure 11. Using the evap­
oration and rainfall data from the heat-balance model, the average evaporation rate, average rainfall rate, 
and the difference between these quantities during Period 1 (9/1/10- 2/1/13) and Period 2 (7/1/13 -1211114) 
are shown in Table 3. It is apparent from Table 3 that the average evaporation rate in the post -uprate period 

Table 3: Average Evaporation and Rainfall Rates in the CCS 

Period 

1 
2 

Evaporation 
(mgd) 

34.46 
44.20 

Rainfall 
(mgd) 

15.44 
15.52 

Difference 
(mgd) 

19.02 
28.68 

is approximately 9.7 mgd greater than the average evaporation rate during the pre-uprate period, with the 
evaporation-rainfall deficit increasing by approximately the same amount. Since the long-term rate of in­
crease in salinity in the CCS is proportional to the evaporation-rainfall deficit, these results indicate that the 
long-term rate of increase in CCS salinity is likely to increase if there is no intervention. It is interesting to 
note that pre-uprate analyses by FPL consultants predicted that the CCS evaporation rate would increase by 
2 3 mgd and the intake temperature would increase by O.g°p' In contrast, the actual increase in evaporation 
rate is around 9.7 mgd and the measured increase in the average intake temperature is 4.7°P' The post -uprate 
evaporation-rainfall deficit of 28.7 mgd is a key design variable for any planned system to control salinity 
within the CCS by pumping fresh or brackish water into the CCS from external sources. 

Seepage inflow and outflow. Seepage flow to the CCS does not occur uniformly over the interfaces of 
the CCS with the surrounding Biscayne aquifer, and the relative volumes of seepage inflows and outflows 
over the CCS interfaces are shown in Figure 15. It is apparent from Figure 15 that most of the inflow is 
across the East interface (i.e., the interface facing Biscayne Bay), most of the outflow is across the Bottom 
interface, relatively lesser volume fluxes occur across of the North, South, and West interfaces, and inflows 
and outflows occur across all interfaces to varying degrees. The relative seepage contributions from the 
different faces are important inasmuch as the salinity in the aquifer adjacent to the East interface tends to be 
at least as high as the salinity in Biscayne Bay, the salinity in the aquifer adjacent to the Bottom interface 
tends to be on the same order of magnitude as the salinity in the CCS, and lesser salinities occur at the 
North, South, and West interfaces. Analyses have shown that, although the net seepage across of the Bottom 
interface is predominantly outward, seepage across the Bottom interface is not uniform within the four 
zones of the CCS. In particular, seepage across the Bottom interface is predominantly outward in Zone 1, 
predominantly inward in Zone4, and much weaker inflows and outflows occur in Zones 2 and 3 (Nuttle, 
2015a). 
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Figure 15: Seepage into CCS from aquifer 
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Salinity inflow and outflow. The estimated salt contributions from the CCS seepage interfaces are shown 
in Figure 16. It is apparent that the salt fluxes across the East and Bottom interfaces constitute the predomi-

fl 
4 

'0 3 
rl 

2:.- 2 
If) 

u 
u 1 
0 

....... 

3: 0 0 
<i= 
c -1 

.:t= 
rn -2 V1 

/ 

East, V ~ 
,., 

./' ~ 

/"~ / North ...... west 
./ 

~ 
I >~olu~h "~I /~ 

~ I I IL I' 1 '\.1 r---, s;: ./ ~ i--"" / ""'" 
......... ,., ~ V 

"""'" 
Net/ 

~ 
OJ 
> 

:(J -3 rn 
:::J 

E -4 

- '-"7"- ........ 
Bottom/ " i'... ./' - ---

:::J 
u 

-5 
0 0 rl rl rl rl N N N N (Y') (Y') (Y') (Y') (Y') '<t 
rl rl rl rl rl rl rl rl rl rl rl rl rl rl rl rl 

I I "- I I I "- I I I "- I I I "- I 
D.. U C D.. U C D.. U C D.. U C 
OJ OJ rn :::J OJ OJ rn :::J OJ OJ rn :::J OJ OJ rn :::J 
If) 0 ~ If) 0 ~ If) 0 ~ If) 0 ~ 

Figure 16: Salt inflow to CCS 

nant components of the salt budget, with influx of salt prirna.J.ily associated with the East interface and efflux 
of salt primarily associated with the Bottom interface; keeping in mind that both influx and efflux of salt can 
occur at these interfaces. Lesser but still significant salt influx occurs across the South interface and via ID 
pumping, with much smaller to negligible salt fluxes across the N0l1h and West interfaces. Following the 
same pattem as seepage fluxes, salt fluxes across the Bottom interface are predominantly outwa.J."d in Zone 1 
and predominantly inward in Zone 4 (Nuttle, 2015a), with the net salt flux across the Bottom interface typi-
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cally being outward. It is apparent from Figure 16 that in the interval September 20B-May 2014 the flux 
of salt was primmily and (almost) consistently into the CCS from both the East and Bottom interfaces and, 
with relatively stable water level and volume in the CCS, this yielded an (almost) consistent increase in 
the CCS salinity as demonstrated by the measurements shown in Figure 17. Since the seepage influx was 
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Figure 17: Measured and modeled salinity variations in CCS 

driven by the deficit between evaporation and rainfall, it can be concluded that the increase in salinity in the 
CCS was due to the evaporation-rainfall deficit causing contemporaneous influxes of salinity from both the 
Bottom and East interfaces. Subsequent to the time period covered by Figure 17, salinity in the CCS during 
2014 increased to a maximum daily-average value of approximately 99%0. On January 1,2015, the average 
salinity in the CCS was 75%0, and by April 26, 2015, salinity levels were over 95%0. During April 27 -28, 
2015, significant rainfall over the CCS reduced the average salinity to 78%0, however, salinities subsequently 
began rising again in the absence of more rainfall (SFWMD, 2015). 

Lessons learned. The results presented in this section clearly demonstrate that the salinity of water in 
the CCS can be expected to rise significantly during prolonged periods without rainfall. Furthermore, over 
multi-seasonal time scales, a steady increase in salinity within the CCS occurs since average evaporation 
rates exceed average rainfall rates. Post-uprate increases in CCS operating temperatures have increased 
evaporation rates compared with pre-uprate evaporation rates . In the absence on any engineered intervention, 
this increased evaporation rate will cause salinities in the CCS to increase at a higher rates in the future 
compared with the rates of salinity increase observed during the pre-uprate period. It is apparent from the 
results presented here that additional salinity controls are necessary in order to reduce the likelihood that the 
excessive salinity levels of the past will be repeated in the future . 

Salinity-control and groundwater remediation plan. In October 2015, in response to chloride levels in 
the Biscayne aquifer exceeding water-quality standards as a consequence of the high salinities in the CCS, 
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FPL reached an agreement with Miami-Dade County which includes the design of a system of up to six 
wells to pump low-salinity water from the Upper Floridan aquifer into the CCS to reduce salinity levels in 
the CCS. Reports indicate that the plan is to pump up to 14mgd of water from the Upper Floridan aquifer 
into the CCS, with the goal of reducing the average annual salinity in the CCS to approximately 34%0 within 
four years of the implementation of the plan. In addition to the aforementioned plan to reduce the salinity 
in the CCS, FPL has agreed to remediate the hypersaline part of the saltwater plume to the west of the CCS, 
potentially by pumping hypersaline water from the Biscayne aquifer into the Boulder Zone. This planned 
remediation system is called the Biscayne Aquifer Recovery Well System (RWS) and will be designed based 
on simulations using a variable-density groundwater flow model that is currently under development by FPL. 
Initial design of the RWS will be based on a 12 mgd capacity. 

Issues of concern. The analyses and modeling that were used as bases for formulating the salinity-control 
plan for the CCS were not made available to the author of this report, and so unanswered questions remain 
concerning the likelihood that the proposed plan will be successful. Three technical issues of concern are 
identified here. The first issue of concern is that the current (post-uprate) evaporation and rainfall rates at 
the CCS are 44.2 mgd and 15.5 mgd, respectively, which means that a long-term average inflow of around 
44.2 mgd - 15.5 mgd = 28.7 mgd of fresh water would be required to keep the salinity in the CCS at ap­
proximately its current average-annual value. Hence, a long-term addition of only 14 mgd of brackish water 
from the Upper Floridan aquifer might be of insufficient volume and quality to abate the persistent increase 
in salinity within the CCS. A second issue of concern is that adding 14 mgd or more of water to the CCS is 
likely to significantly increase the salinity flux out of the bottom of the CCS (at least in the short term), and 
the extent to which this increased salinity flux will exacerbate salinity intrusion would need to be addressed. 
To properly model the effect of adding 14 mgd or more of brackish water to the CCS on salinity intrusion in 
the surrounding aquifer it would be necessary to use a groundwater model that accounts for density-driven 
flow, heat transport, and dissolved-solids transport in the portion of the Biscayne aquifer surrounding the 
CCS. This model could also be used to accurately describe the seepage flux of salinity into and out of the 
CCS at a much more sophisticated level that is currently being done with the FPL salinity-balance model. A 
third issue of concern is that the time-frame required for the proposed system to significantly reduce salinity 
levels in the aquifer remains highly uncertain pending more definitive characterization of the subsurface hy­
drogeology and the development of a groundwater-flow model that accounts for the effects of temperature 
and salinity on the flow distribution in the surrounding aquifer. Utilization of a variable-density groundwa­
ter model is essential to estimate the time scale required for the proposed actions to take effect, The need 
for model development in support of designing the salinity-reduction protocol is further buttressed by the 
modeling results reported by Hughes et al. (2010), who showed that estimation of the time scale for salin­
ity changes in the CCS to propagate through the aquifer are significantly influenced by the certainty with 
which the hydrogeology in the aquifer surrounding the CCS can be specified. The model being developed 
in support of the RWS could possibly be adapted for this purpose. 

4 Pumping Water from the L-31E Canal into the Cooling Canals 

4.1 Pumping Permit and Protocols 

In August 2014, SFWMD issued an Emergency Order authorizing the pumping of up to 100 mgd of freshwa­
ter from the L-31E Canal to the CCS between August and October 2014, with the primary goal of reducing 
the temperature in the CCS. Pursuant to this order, FPL conducted emergency pumping between Septem-
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ber25 and October 15, 2014, and as a result the temperature in the CCS dropped by 6.5°F, the salinity 
dropped from 87%0 to 75%0, and the algae concentrations reportedly dropped from 1315 celllL on Septem­
ber 26, 2014 to 68 celllL on October 27, 2014. After pumping had terminated, algae concentrations again 
began increasing. Also subsequent to pumping, the temperature in the CCS began to rise again. On April 
27, 2015, the temperature of the CCS reached 98.2°F. A large rainfall event occurred over the CCS between 
April 27 and 28, 2015. The addition of freshwater inflow from rainfall reduced the temperature of the water 
in the CCS to 81.3°F. However, by May 17, 2015, the intake temperature had risen to 94.6°F, which was 
within lOoF of the maximum allowable intake temperature of 104°F. It was primarily on the basis ofthese 
conditions that FPL requested a permit to pump additional water from the L-31E Canal into the CCS. 

2015-2016 Pumping Permit In May 2015, FPL received a permit from the SFWMD to pump up to 
100mgd from the L-31E Canal to the CCS, for the purpose of controlling the temperature in the CCS. 
Pumping is permitted between June 1 and November 30 in both 2015 and 2016. A limitation stipulated 
within this permit is that water cannot be withdrawn from the L-31E Canal on any given day until at least 
504 acre-ft (2.2 x 107 ft3) of water has been diverted from the L-31E Canal to Biscayne Bay for purposes 
of fish and wildlife preservation. Diversion of water from the L-31E Canal to Biscayne Bay occurs through 
structures S-20F, S-20G, and S-21A, which are located upstream of the CCS withdrawal location (at the 
"South Pumps") as shown in Figure 18. These three upstream structures open and close based on prescribed 

Figure 18: Pumping from L-31E Canal into Cooling-Canal System 

water-surface elevations in L-31E Canal at the structure locations, and the open/close stages of these struc­
tures are given in Table 4. For example, in the wet-season period of April30-0ctober 15 the S-20F, S-20G, 
and S-21A structures open when the L-31E Canal stage is at or above 0.67 ft NAVD and close when the 
stage is at or below 0.27 ft NAVD. The cumulative discharges from these structures are monitored daily, 
to ensure that no pumping from the L-31E Canal into the CCS is allowed until the cumulative discharges 
from these structures exceed the threshold of 504 acre-ft. The delivery system consists of a northern and 
southern pump station, where the northern pump station pumps water from the C-I03 Basin into the L-31E 
Canal, and the southern pump station pumps water from the L-31E Canal into the CCS. The operational 
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Table 4: Gate Operation Rules that Affect L-31E Withdrawals 

L-31E Stage 
Open Close 

Gate(s) Season Period (ft NAVD) (ft NAVD) 

S-20F, S-20G, S-21A Wet April30-0ctober 15 0.67 0.27 
S-20F Dry October 15-Apri130 -0.13 -0.53 
S-20G 0.67 0.27 
S-21A -0.13 -0.53 

plan synchronizes northern and southern pumping operations so as to avert dewatering of wetlands between 
the two pump stations and adjacent to the L-31E Canal. The operational protocol requires that the northern 
pumps always be started at least five minutes prior to starting the southern pumps, and at the end of each day 
the southern pumps must be shut down at least five minutes before the northern pumps are shut down. This 
operational protocol for the pumps ensures that the volume of water pumped daily from the C-l 03 Basin into 
the L-31E Canal by the northern pumps exceeds the volume pumped from the L-31E Canal into the CCS 
by the southern pumps. A particularly important condition of the pumping permit is that FPL is required 
to monitor the stage in the L-3lE Canal between the northern and southern pump stations to ensure that 
there is no draw down in the L-31E Canal between the pump stations as a result of the pumping operations. 
Besides ensuring that there is no L-31N drawdown as a result of pumping, this protocol also ensures that the 
wetlands adjacent to the L-31N Canal are not dewatered as a result of pumping. Subsequent to beginning of 
pumping on June 1 2015, the salinity level in the CCS dropped to 70%0, and subsequent large rainfall events 
have further reduced the CCS salinity to 60%0, according to reports submitted by FPL to the SFWMD. 

4.2 Quantitative Effects 

This section presents a simplified analysis that is intended only to illustrate the relative impacts on tem­
perature and salinity of pumping water from the L-31E Canal into the CCS. The change in temperature, 
l::!.T, of the water in the CCS resulting from the addition of a volume Va water at temperature Ta can be 
approximated using the relation 

l::!.T :::::; Vi Va V; (Ta - To) 
0+ a 

(6) 

where Vo is the initial volume of water in the CCS, and To is the initial temperature of water in the CCS. 
Equation 6 is a very approximate relationship which assumes that the added water is well mixed over the 
CCS, and it neglects the differences in density and specific heat between the saline water in the CCS and the 
fresh water being added. In spite of these shortcomings and in the absence of a detailed heat-balance model 
of the CCS, Equation 6 can be used to provide a rough estimate of how the temperature in the CCS might 
reactto the addition waterfrom the L-31E Canal. If 100 mgd (= 1.337 X 107 ft3/d) is added to the CCS which 
has a volume of 5.746 X 108 ft3 (assuming an average depth of 2.8 ft) and the added water has a temperature 
of 75°F, then Equation 6 can be applied using a daily time step to calculate the temperature in the CCS in as 
a function of number of days of continuous pumping for initial temperatures in the range of 85°F - 100°F. 
The results of these calculations are shown in Figure 19(a). In a similar manner, the change in salinity, 
l::!.S, in the CCS resulting from the addition water at salinity Sa can be estimated using the approximate 
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Figure 19: Approximate effect of pumping 100 mgd on temperature and salinity in CCS 

relationship 

b.S ~ (Va - Ve) (Sa - So) 
Vo + (Va - Ve) 

(7) 

where So is the initial salinity in the CCS, and Ve is the evaporated volume. Equation 7 is an approximate 
relationship which assumes that the added water is well mixed over the CCS, and it neglects decreases in 
salinity that would be caused by rainfall. If 100mgd is added to the CCS and the rate of evaporation is 
39 mgd, then the net rate of freshwater addition to the CCS (i.e., Va - Ve) is equal to 61 mgd (= 8.156 x 
106 ft3/d). Using the same CCS volume Vo that is used for calculating the daily temperature changes, b.T, 
and taking the salinity, Sa of the water pumped from the L-31E Canal equal to zero, Equation 7 can be 
used to calculate the salinity in the CCS in as a function of number of days of continuous pumping for 
initial salinities in the range of 70%0-100%0 as shown in Figure 19(b). The results in Figure 19 collectively 
indicate that the sustained addition of 100 mgd from the L-31E Canal to the CCS over continuous times 
on the order of a week to a month (30 days) would be an effective means of reducing the temperature and 
salinity in the CCS. The environmental effects on the surrounding environment of pumping water from the 
L-31E Canal to the CCS are discussed subsequently. 

Context. To put a volume flow rate of 100 mgd of fresh water in a societal context, it is noted that 100 mgd 
is approximately the average daily drinking-water demand of one million people. In the context of the 
CCS, 100 mgd can be contrasted with the assumed average CCS evaporation rate of around 39 mgd and a 
long-term average rainfall rate on the CCS of around 21 mgd, where both of these averages are computed 
over the 911/2010-511/2014 time period using data from the FPL water-balance model. If the CCS were 
empty and were to be filled by supplying water at 100 mgd, it would take approximately 43 days to fill 
the CCS. Although 100 mgd is more than twice the evaporation rate, the cooling effect of a unit volume 
of evaporated water is much greater than the cooling effect of a unit volume of added liquid water. For 
example, a unit volume of evaporated water would cause a temperature decrease of around 50 times the 
temperature decrease caused by adding a unit volume of liquid water that is 20°F cooler than the CCS. 
Therefore, in thermodynamic terms, the addition of 100 mgd of pumped water has approximately the same 
cooling effect as 2 mgd of evaporated water. With regard to salinity, the salinity reduction resulting from 
the addition of a unit volume of fresh water exactly compensates for the salinity increase caused by a unit 
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volume of evaporated water. Hence, 39 mgd of added water would neutralize the salinity-increase caused 
by 39 mgd of evaporated water, with the excess added water causing a reduction in salinity. 

4.3 Model Results 

The water-balance and salt-balance models used previously by FPL to simulate the pre-uprate salinity dy­
namics in the CCS were used by FPL to simulate the potential future scenarios with and without the L-31E 
water inputs in the summer of 2015 and 2016. FPL made minor revisions in the models to incorporate data 
up through October 2014. The model-simulation period to predict the response of the CCS to pumping water 
from the L-31E Canal starts on November 1, 2014, and ends on November 30, 2016. Two scenaJ.l0s were 
simulated at multiple maximum-allowable withdrawal rates, where actual withdrawal rates were predicated 
on the availability of water in the L-31E Canal after providing 504acre-ft to Biscayne Bay. Scenario A 
assumes that future conditions are the same as those observed between November 1,2010 and October 31, 
2012; conditions during this time frame reflected normal weather patterns. Scenario B assumes that future 
conditions aJ.·e the same as those observed between November 1, 2013 and October 31,2014; conditions 
during this time reflected dry weather patterns, and this one-year period was repeated sequentially to pro­
duce a two-year predictive simulation. In both scenarios, the conditions observed during the first November 
(2010, 2013) were repeated to simulate conditions for the last month (November 2016) of the 25-month 
predictive simulation. Scenario A and Scenario B were each run four times under different pumping sce­
narios: no pumping, 30 mgd-maximum, 60 mgd-maximum, and 100 mgd-maximum and for a two-year time 
period. Under all pumping scenarios the simulated CCS water levels increased and simulated CCS salinities 
decreased relative to the base case of no pumping. Greater changes were observed in response to greater 
pumping rates. Under all pumping scenarios, the greatest increases in CCS stage occur between June 1 and 
November 30. 

Application of model results. The water-balance and salinity-balance modeling done by FPL in support 
of the application for the 2015 - 2016 pumping permit focused on the effectiveness of the L-31E pumping on 
reducing salinity, whereas the primary motivation for pumping from the L-31E Canal is actually to reduce 
temperature. Elevated temperatures in the CCS will affect power-generation while elevated salinities will 
not, and there is not a proportional correspondence between reduced salinity and reduced temperature, since 
temperatures in the CCS depend on a variety of other factors besides the volume of water pumped from the 
L-31E Canal. 

4.4 Environmental Effects 

Environmental concerns that have been raised previously by others relate to both the diversion of fresh water 
from other environmental restoration projects that are currently being serviced by the L-31E Canal, and the 
utilization of fresh water to dilute hypersaline water, which degrades the quality and utility of the fresh wa­
ter. Based on available information, it appears that the only environmental projects currently being served 
directly by the L-31E Canal is the Biscayne Bay fish and wildlife preservation allocation of 504 acre-ft, and 
the maintenance seasonal water levels in support of adjacent wetlands. The permitted pumping operation 
will not divert the water volume previously allocated to fish and wildlife preservation, and a pumping pro­
tocol will be followed to maintain water levels at their no-pumping levels. With respect to the degradation 
of fresh water, this degradation will in fact occur, however, the extent of water-quality deterioration and 
specific deleterious impacts on existing water uses have not to date been identified. Aside from these pre-



47 

viously raised concerns, some major additional concerns resulting from pumping up to 100 mgd from the 
L-31E Canal to the CCS are described below. 

4.4.1 Effect of Increased Water-Surface Elevations in the CCS 

Pumping water from the L-31E Canal into the CCS will elevate the average water level in the CCS relative 
to the water level that would exist without pumping. The magnitudes of water-level increases in the CCS 
were estimated by FPL using the previously developed and calibrated mass balance model of the CCS, and 
the results of these simulations were submitted to the SFWMD as part of the application for the 2015 - 2016 
pumping permit (SFWMD, 2015). Since the water level in the L-31E Canal will be held constant during 
pumping operations, the increased water-surface elevations in the CCS are. of concern because they will 
decrease the seaward piezometric-head gradient between the L-31E Canal and the CCS. Furthermore, it is 
likely that the piezometric-head gradient between the L-31E Canal and the CCS could be reversed from a 
seaward gradient to a landward gradient. This could produce landward groundwater flow between the CCS 
and the L-31E Canal, which would likely advect a saline plume from the CCS towards the L-31E Canal. 
In addition to the aforementioned outcome, elevated water levels in the CCS resulting from pumping up to 
100 mgd from the L-31E Canal will increase the (seaward) piezometric-head gradient between the CCS and 
Biscayne Bay, resulting in the increased discharge of higher-salinity water from the CCS into the Bay via 
the Biscayne aquifer. 

Relevant data. To quantify the effect of increased water-surface elevations in the CCS that would occur as 
a result of pumping, the increased water-surface elevations simulated by FPL were subtracted from historical 
water-level differences between the L-31E Canal and the CCS to yield possible water-level differences un­
der the 100-mgd pumping scenario. As described previously, two scenarios were modeled, with Scenario A 
corresponding to "normal" conditions, and Scenario B corresponding to "dry" conditions. Each simulation 
covered two years (2015 and 2016), with pumping in each year from June 1 to November 30. The increases 
in CCS water-surface elevations over the water-smiace elevations that would exist in the CCS without pump­
ing are given in Table 5 for selected dates (about a month apart) during each of these scenarios. The values 
given in Table 5 were estimated from graphical plots developed by FPL as part of the permit application. It 
is apparent from Table 5 that water-level increases in the CCS on the order of 0.5 ft are predicted to occur 
as a result of pumping water at a rate of 100mgd from the L-31E Canal into the CCS. These water-level 
increases can be contrasted with historical differences in the water levels between the L-31E Canal and the 
CCS for the pre-uprate (June 2011-May 2012) and post-uprate (June 2013-May 2014) periods as shown 
in Table 6, where a positive difference indicates that the water level in the L-31E Canal is higher than the 
water level in the CCS. It is apparent from Table 6 that the historical differences between the water levels 
in the L-31E Canal and the CCS are typically on the same order of magnitude as the expected increases in 
the CCS water level, and therefore a significant impact on the historical seaward water-level gradient is to 
be expected. This concern is further amplified when it is considered that a minimum water-level difference 
of 0.30 ft is required to keep an acceptable seaward water-level gradient and to keep from triggering the 
interceptor ditch (ID) pumps. If the ID pumps are turned on, this would further elevate the water level in the 
CCS and further decrease the water-level difference between the L-31E Canal and the CCS. 

Demonstration of effects. The increases in the water-surface elevations in the CCS predicted by the FPL 
mass-balance model can be subtracted from the historical water-level differences between the L-31E Canal 
and the CCS to estimate the water-level differences between the L-31E Canal and the CCS that are likely 
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Table 5: Estimated Water Level Increases in CCS 

2015 2016 
Day-Month Scenario (ft) (ft) 

I5-Jun A 0.00 0.23 
I5-Jul A 0.00 0.55 
IS-Aug A 0.55 0.40 
I5-Sep A 0.57 0.40 
IS-Oct A 0.50 0.60 
IS-Nov A 0.65 0.60 
30-Nov A 0.50 0.45 

I5-Jun B 0.00 0.00 
I5-Jul B 0.62 0.50 
IS-Aug B 0.65 0.70 
I5-Sep B 0.15 0.10 
IS-Oct B 0.35 0.30 
IS-Nov B 0.37 0.55 
30-Nov B 0.50 0.65 

to exist as a consequence of pumping a maximum of 100 mgd from the L-31E Canal into the CCS. These 
expected water-level differences are summarized for the Scenario A (the "normal" condition) in Figure 20(a), 
and for Scenario B (the "dry" condition) in Figure 20(b). For each historical period (pre-uprate and post­
uprate), and for each selected day, three water-level differences are shown: the historical difference (blue), 
the projected 2015 difference (orange), and the projected 2016 difference (gray). In general, the 2015 
and 2016 projected water-level differences are less than the historical differences by the amounts listed in 
Table 5. Also shown in Figure 20 is the 0.30-ft reference line, which is the threshold water-level difference 
below which the ID pump system is triggered. It is apparent from Figure 20(a) that under pre-uprate water­
level-difference conditions a landward water-level gradient would be created around I5-Sep and IS-Nov on 
which dates there were previously seaward water-level gradients; the I5-Jun data point is anomalous in that a 
landward gradient already existed in the historical record. It is further apparent from Figure 20(a) that under 
post-uprate water-Ievel-difference conditions a landward water-level gradient would be created around 15-
Jul, IS-Aug, I5-Sep, IS-Nov, and 30-Nov on which dates there were previously seaward gradients. Under 
both pre-uprate and post-uprate conditions shown in Figure 20(a), the difference between the water level in 
the L-31E Canal and the CCS would fall below the 0.30-ft threshold on all of the dates cited in Figure 20(a). 
Considering Scenario B (the "dry" condition) shown in Figure 20(b), the results are similar to those shown in 
Figure 20(a). Under pre-uprate conditions, a landward water-level gradient would be created around I5-Sep 
and IS-Nov, and under post-uprate water-Ievel-difference conditions a landward water-level gradient would 
be created around I5-Jul, IS-Aug, I5-Sep, IS-Nov, and 30-Nov. Under both pre-uprate and post-uprate 
conditions, the difference between the water levels in the L-3IE Canal and the CCS would fall below the 
0.30-ft threshold on all dates cited in Figure 20(b). The results shown in Figure 20 collectively show that 
there is cause for concern that pumping lOOmgd from the L-3IE Canal into the CCS could cause a landward 
water-level gradient where none previously existed. This concern is further exacerbated when considering 
that water levels at the northern end of the CCS near the discharge from the power-generating units will 
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Table 6: Historical Water-Level Differences Between L-31E Canal and CCS 

Pre-Uprate Post-Uprate 
Day-Month (ft) (ft) 

15-Jun -0.32 0.46 
15-Jul 0.57 0.37 
15-Aug 0.80 0.40 
15-Sep 0.42 0.48 
15-0ct 0.85 0.60 
15-Nov 0.51 0.49 
30-Nov 0.55 0.45 

be higher than the average water level in the CCS that is used in this analysis, which further decreases the 
seaward water-level gradient between the L-31E Canal and the CCS. Concern is further heightened when the 
increased density of water in (and under) the CCS is taken into account, since the difference in equivalent 
freshwater (piezometric) heads between the L-31E Canal and the CCS is less that the difference in water 
levels between the L-31E Canal and the CCS. It is actually the difference in equivalent freshwater heads 
that govern the flow between these bodies of water (e.g., Post et al., 2007). This latter point is particularly 
important since the difference in freshwater heads between the L-31E Canal and the CCS will increase with 
depth. 

Effect of generating a landward gradient. A landward gradient in the freshwater-equivalent piezometric 
head between the L-31E Canal and the CCS would advect saline water from the CCS towards the L-31E 
Canal. Such gradients are likely to be generated under 100-mgd pumping operations. Also, since pumping 
would be occurring mostly during the wet season, it is likely that a seaward head gradient would exist 
(and be maintained) west of the L-31E Canal. As a consequence of a landward gradient in the freshwater­
equivalent piezometric head east of the L-31E Canal and a seaward (freshwater) head gradient west of the 
L-31E Canal, it is possible that a "saline circulation cell" is developed in which water is pumped from the 
L-31E Canal into the CCS, water seeps out of the CCS and flows through the Biscayne aquifer back into 
the L-31E Canal, and then this water is pumped back into the CCS. This circulation cell would increase the 
salinity in the L-31E Canal, which would degrade the quality of the water in the L-31E Canal and decrease 
the effectiveness of the pumped water in decreasing the salinity in the CCS. 

Historical anecdote. Interestingly, in 1978, engineers from the consulting firm Dames and Moore wrote 
a report to FPL with a specific section in their report titled "Effects of an Overall Increase in Water Level 
in the Cooling-Canal System Relative to the Ground Water" (Dames and Moore, 1978). In their report, the 
engineers at Dames and Moore specifically considered the impact of raising the water level in the CCS by 
0.50 ft above the water table in the surrounding aquifer. They concluded that such an occurrence would 
cause the saltwater interface to move approximately one mile further inland relative to its location prior to 
the rise in the water level of the CCS. 
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Figure 20: Differences Between L-31E Canal and CCS Water Levels. The historical difference is in blue, 
the projected 2015 difference is in orange, and the projected 2016 difference is in gray. 

4.4.2 Suggested Permit Modifications 

Based on the concerns described here, along with the supporting analyses provided, it is recommended 
that the pump-operation protocol associated with the 2015 - 2016 pumping permit be modified to include 
measurement of water levels in the CCS, and that a threshold water-level difference between the L-31E 
Canal and the CCS be determined by the SFWMD and added as a controlling factor in pump operations. 
To ensure that a subsurface circulation cell of saline water dOf<s not develop, the salinity of the water in the 
L-31E Canal should be monitored during pump operations. 

5 Conclusions and Recommendations 

This study consisted of reviewing, summarizing, and analyzing the relevant rep0l1s and data relating to the 
operation of the cooling-canal system (CCS) at the Turkey Point power station. The study focused on the 
following four primary issues: (1) the temperature dynamics in the CCS, (2) the salinity dynamics in the 
CCS, (3) salinity control in the CCS, and (4) the impacts and consequences of pumping a maximum of 
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100mgd from the L-31E Canal into the CCS. 

5.1 Temperature Dynamics 

Temperature dynamics in the CCS are a concern primarily because operation of the nuclear-power gener­
ating units will be impacted if the temperature of the cooling water at the intake exceeds 104°F. Recent 
elevated temperatures have come close to exceeding this threshold value. 

Heat balance in the CCS. Understanding the temperature dynamics in the CCS is not possible without the 
development of a heat-balance model of the CCS, and no such model currently exists in the public domain. 
As part of this study, a preliminary heat-balance model was developed and is described in this report. Using 
this model to simulate the heat balance in the CCS during the interval 9/1110-1217114 showed that there 
were two distinct periods during which the heat-rejection rate from the power plant remained approximately 
constant. The first period corresponded to pre-uprate conditions (prior to February 2012) and the second 
period corresponded to post-uprate conditions (after May 2013). The heat-rejection rate during the post­
uprate period was found to be significantly greater than the heat-rejection rate during the pre-uprate period. 
In the 250 MW uprate in nuclear-power generating capacity (Units 3 and 4) that was completed in 2013 and 
the retirement of a 400MW standby fossil-fuel plant (Unit 2) that was done in 2010 there was a significant 
shift from fossil-fuel generation to nuclear-power generation that occurred between the pre-uprate and post­
uprate periods. This shift towards the greater utilization of nuclear power in the units served by the CCS 
is significant because nuclear-power units are known to have a much higher heat-rejection rates to cooling 
water than fossil-fuel generating units. Hence, on a per-megawatt basis, nuclear-power units generate more 
heat to the CCS than fossil-fuel units. Furthermore, capacity factors of nuclear-power units are typically 
much higher than capacity factors of fossil-fuel units, hence the ratio of actual power generation to installed 
capacity can be expected to be higher during the post-uprate period compared with the corresponding ratio 
during the pre-uprate period. 

Increased temperatures. The increased heat-rejection rate in the post-uprate period was manifested in the 
CCS by increased temperatures. Notably, the average temperature in the CCS discharge zone increased by 
about 6.3°F (3.5°C), and the average temperature in the CCS intake zone increased by about 4.7°F (2.6°C). 
Considering that the increased average temperature in the intake zone of the CCS is slightly greater that 
the increased threshold temperature of 4.0°F (2.2°C) approved by the NRC in 2014, and also considering 
that supplementary cooling of the CCS was needed in 2014, then caution should be exercised in further 
increasing power generation beyond 2014 levels without a reliable system to provide additional cooling 
beyond that currently being provided by the CCS. A power-generation increase would likely lead to a repeat 
of the need for supplementary cooling that was experienced in 2014. 

Decreased thermal efficiency. The thermal efficiency of the CCS has decreased in the post-uprate period 
relative to the thermal efficiency in the pre-uprate period. FPL has undertaken efforts to improve the thermal 
efficiency of the CCS and thereby compensate for the increased thermal loading on the CCS. However, 
available data indicate that the average post-uprate thermal efficiency remains significantly less than the 
average pre-uprate efficiency (67% versus 77%). Increasing the thermal efficiency of the CCS is a possible 
means of mitigating the effects of increase heat loading on the CCS, but the extent of this mitigation is yet to 
be established and current levels of mitigation are insufficient to compensate for the increased heat loading. 
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Thermal effect of algae. A sensitivity analysis indicates that increased algae concentrations in the CCS 
and increased air temperatures are unlikely to have been of sufficient magnitude to have caused the elevated 
temperatures that have been measured in the CCS. In quantitative terms, the additional solar heating rate 
in the CCS caused by the presence of high concentrations of algae is estimated to be less than 7% of the 
heat-rejection rate of the power plant, hence the relatively small effect of algae-induced additional heating. 

Follow-up. The preliminary findings of this study will need to be followed up by further development 
of the thermal model. This model will need to be calibrated within each zone of the CCS. Data required 
for calibration include indirect measurements of heat-rejection rates, and (ideally) flows and temperatures 
within the designated zones of the CCS. The development of any engineered system to control temperatures 
in the CCS will need to be done in tandem with thermal-model simulations. 

5.2 Salinity Dynamics 

Salinity in the CCS is of concern because increased salinity levels contribute to increased salinity intrusion 
into the Biscayne aquifer. Although an interceptor-ditch salinity-control system has been in place since ini­
tial operation of the CCS, this salinity-control system is ineffective in controlling salinity intrusion at depth, 
and so elevated salinities in the CCS remain a problem. This study confirms that long-term salinity increases 
in the CCS are primarily caused by long-term evaporation rates exceeding long-term rainfall rates. Without 
any intervention, the trend of increasing salinity would continue into the future, likely at an increased rate 
due to increased post-uprate temperatures in the CCS. Recent spikes in salinity in the CCS are a normal 
consequence of a prolonged rainfall deficit and can be expected to recur. 

5.3 Salinity-Control Plan 

FPL has reached an agreement with Miami-Dade County which includes the installation of a system of up to 
six wells to pump brackish water at a rate of up to 14 mgd from the Upper Floridan aquifer into the CCS. The 
design objective of this system is to reduce the average annual salinity in the CCS to approximately 34%0 
within four years after installation of the system. The agreement with Miami-Dade County also includes 
remediation of the hypersaline part of the saltwater plume to the west of the CCS, potentially by pumping 
hypersaline water from the Biscayne aquifer into the Boulder Zone. Three issues of concern related to 
salinity control in the CCS are identified in this report. 

Concern # 1: Pumping rate. The long-term addition of 14 mgd of brackish water from the Upper Floridan 
aquifer could be of insufficient volume and quality to compensate for the post-uprate evaporation-rainfall 
deficit that is currently around 29 mgd. This shortfall in pumping rate, if not adequately addressed in the 
design of the salinity-control system, would likely result in a continued steady increase in salinity within the 
CCS. 

Concern # 2: Increased salinity flux. Adding 14 mgd or more of water to the CCS is likely to significantly 
increase the salinity flux out of the bottom of the CCS, at least in the short term. The extent to which this 
increased salinity flux will exacerbate salinity intrusion needs to be addressed. 
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Concern # 3: Time-frame. The time-frame required for the proposed system to significantly reduce salin­
ity levels in the aquifer remains highly uncertain. Increased certainty is pending more definitive characteri­
zation of the subsurface hydrostratigraphy, and the development of a groundwater-flow model that accounts 
for density-driven flow, heat transport, and dissolved-solids transport in the portion of the Biscayne aquifer 
surrounding the CCS. 

Model leveraging. Utilization of a variable-density groundwater-flow model is essential to accurately de­
scribe the flux of salinity into and out of the CCS, to estimate the time scale required for the proposed actions 
to take effect, and to account for the effects of pumping hypersaline water from the Biscayne aquifer into the 
Boulder Zone. The variable-density groundwater model that is being developed in support of the Biscayne 
Aquifer Recovery Well System (RWS) could possibly be adapted to further investigate the technical issues 
relating to the CCS salinity-control system that are identified here. 

5.4 Pumping from the L-31E Canal 

Pumping of up to 100 mgd from the L-31E Canal into the CCS is permitted between June 1 and November 30 
during 2015 and 2016. Mass-balance modeling has shown that this level of pumping will likely raise the 
average water level in the CCS by around 0.5 ft, and since the historical water-level differences between the 
L-31E Canal and the CCS are also on the order of 0.5 ft, it is likely that there will be a significant reduction, 
or even reversal, of the historical seaward water-level gradient that would exist in the absence of pumping. 
It is even more likely that the water-level difference between the L-31E Canal and the CCS will be reduced 
below the 0.30-ft threshold that normally triggers the ID salinity-control system. Model results show a likely 
reversal of gradient under some circumstances, and a consequence of this reversal could be the advection 
of a saline plume from the CCS to the L-31E Canal which would cause in increase in the salinity in the 
L-3IE Canal, which is undesirable since the L-31E Canal is regarded as a source of freshwater in its various 
environmental functions. 

5.5 Recommended Action Items 

Based on the aforementioned findings, the following action items should be considered: 

• Develop a calibrated heat-balance model to simulate the thermal dynamics in the CCS. Essential 
additional measurements that are required to supplement the calibration of this model are synoptic 
measurements of volumetric flow rate through the power-generating units, intake temperature, and 
discharge temperature. Desirable additional measurements include synoptic measurements of the 
volumetric flow rate and temperature into and out of each CCS zone. The thermal model could be 
developed to simulate the effects of various supplementary cooling systems to support operation of 
the CCS. 

• Continue efforts to increase the thermal efficiency of the CCS. Increasing the thermal efficiency of the 
CCS is a possible means to mitigate elevated temperatures caused by increased heat loading on the 
CCS. However the extent of mitigation that is possible is yet to be established. 

• Develop a quantitative relationship for estimating algae concentrations as a function of temperature, 
salinity, and nutrient levels in the CCS. Such a relationship could be derived using data that is already 
being collected. The developed model could be useful in managing the CCS, since algae concentra­
tions affect the heat balance and possibly the thermal efficiency of the CCS. 
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• Develop a locally validated relationship between the evaporation rate, water temperature, air temper­
ature, wind speed, salinity, and algae concentrations in the CCS. This is justified since evaporation 
is the major cooling process in the CCS, and the evaporation model that is currently being used has 
a high uncertainty level. At present, a constant in the evaporation function is used as a calibration 
parameter in the salinity-balance model which is not a desirable circumstance given the importance 
of the evaporation process. 

• Re-assess the effectiveness of pumping up to 14mgd of brackish water from the Upper Floridan 
aquifer into the CCS with the objective of reducing the salinity in the CCS. Under present post-uprate 
operating conditions, a much higher pumping rate will likely be necessary, since post-uprate increases 
in CCS operating temperatures have increased the evaporation-rainfall deficit from around 19 mgd to 
around 29 mgd. 

• Utilize a variable-density groundwater model to estimate the effectiveness and aquifer-response time 
scale of the proposed CCS salinity-control actions related to pumping 14 mgd or more from the Upper 
Floridan aquifer into the CCS. 

• The operational protocol associated with the 2015 - 20 16 permit for transferring up to 100 mgd from 
the L-31E Canal to the CCS should be modified to include: (1) measurement of water levels in the 
CCS to preclude a landward equivalent freshwater head gradient being developed, (2) specification of 
threshold water-level difference between the L-31E Canal and the CCS as a controlling factor in pump 
operations, and (3) monitoring of the salinity of the water in the L-31E Canal during pump operations 
to ensure that CCS water is not seeping into the L-31E Canal. 

The recommendations made in this report are intended to facilitate the resolution of the outstanding oper­
ational issues related to the CCS. In particular, these recommendations will facilitate the design of robust 
engineered systems to control the temperature and salinity in the CCS, and control to some degree the extent 
of salinity intrusion associated with the operation of the CCS. All of the issues raised in this report can likely 
be resolved, with the goal of having sustainable power generation at the Turkey Point station. 
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Appendices 

A Response to FPL Comments 

Author Comment: The author thanks FPL for providing feedback on the preliminary report. The com­
ments and data provided by FPL were taken into consideration in the preparation of this final report. As 
explained subsequently in this response, most of the data and commentary provided by FPL reinforces 
the findings and recommendations contained in the preliminary report. The author encourages FPL to 
give serious consideration to several recommended actions contained in this final report. 

General Comments 
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FPL Comment: We note that Dr. Chin's review was limited by the lack of any direct interaction with FPL 
engineers and scientists, or the body of data that has been developed to characterize and understand the 
various forces in action within the system. 

Author Response: The author respectfully disagrees with the above statement. A preliminary form of 
this report was publicly disseminated, and FPL was formally invited to provide comments and any ad­
ditional data of their choice. All comments and additional data submitted by FPL were considered in 
the preparation of this final report. Following this protocol, this final report does not lack direct interac­
tion with FPL and is not limited by lack of FPL input. In conducting scientific and engineering studies 
that affect a variety of public interests, it is common professional practice to develop a preliminary 
report based on available data before disseminating the preliminary report and inviting comments and 
input from stakeholders; this practice was followed here. For preparation of the preliminary report, the 
Miami-Dade County Division of Environmental Resources Management (DERM) provided the author 
with an extensive amount of documentation and data that had been compiled by FPL and submitted 
to regulatory agencies including DERM and the South Florida Water Management District (SFWMD). 
These data and documentation were used in the preparation of the preliminary report, and additional 
data provided by stakeholders (including FPL) were also taken into consideration in the preparation of 
the final report. In their response to the preliminary report, FPL does not contest the accuracy of any 
of the data used in this study. Although more data has been collected by FPL, beyond that used in this 
study, the data used in this study was of sufficient length to provide a good understanding of the "vari­
ous forces in action (sic) within the system." FPL has not provided any additional data that changes the 
fundamental understanding of the driving forces in the CCS. This latter asseltion is discussed in more 
detail in subsequent sections of this response. 

FPL Comment: "Not unexpectedly some of the assumptions employed by Dr. Chin are not consistent with 
our observations or practical limitations. Moreover, we regret that Dr. Chin's work does not reflect the sig­
nificant results ofFPLs concerted efforts undertaken in 2014 and 2015 to address degraded water quality." 

Author Response: The author respectfully disagrees with the above statement. FPL states that "some of 
the assumptions employed by Dr. Chin are not consistent with our observations or practical limitations," 
and yet does not state what assumptions they are referring to and what are the observations and practical 



limitations that are not consistent with the assumptions made in the preliminary report. Therefore, 
the FPL statement is simply unsubstantiated. A review of FPL's Technical Addendum included with 
their response to the preliminary report indicates that FPL's statement might have resulted from their 
misunderstanding of some of the matelial in the preliminary repOlt, and the author has endeavored to 
provide increased clarity in this final report. The author recognizes that FPL has done additional work 
and has acquired additional data beyond the data used in the present study. However, FPL has not 
presented any additional data that contradicts or changes any of the key findings that were contained in 
the preliminary report. 
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FPL Comment on Recommendation 1: Heat balance models are a useful tool that have been used to inform 
the Oliginal design and subsequent changes to system operation and remain an important prut of CCS man­
agement. It is important that these models be informed with actual system data and observations of the full 
range of system operations, and with an appreciation for the wide range of water quality, flow distlibution, 
and ambient conditions that affect the heat balance. Importantly, these models have been the basis of reg­
ulatory review and direction provided for system operation. Review of the system operational experience 
through the summer of 2015 confirms that actions taken to restore water quality and system flow have sta­
bilized the thermal operation of the system. 

Author Response: FPL states that "Heat balance models are a useful tool that have been used to inform 
the oliginal design and subsequent changes to system operation and remain an important part of CCS 
management," yet, there is no documentation cited by FPL, no documentation submitted to regulatory 
agencies and made available to the author, and no documentation in the public domain that could be 
found by the author of any heat-balance model currently being used in the management of the CCS, 
particularly to guide temperature-control measures in the CCS. Any heat-balance model that is currently 
being used by FPL to assist in the management of the CCS should be made available to the public and 
outside professionals for peer review and comment. Utilization of such a model would likely have 
shown that algae blooms in the CCS were not of sufficient magnitude to have been the plime cause 
of elevated temperatures in the CCS. With this knowledge, FPL might not have made statements to 
regulatory agencies and the public that elevated algae concentrations were primarily responsible for 
elevated temperature levels in the CCS, and FPL might have been able to focus on the actual cause 
of elevated temperatures in the CCS. Therefore, in the absence of any documentation of a FPL heat­
balance model that is being used to manage the CCS, the author stands by the recommendation that 
FPL should develop a calibrated heat balance model to simulate the thermal dynamics in the CCS, and 
collect the data necessary to calibrate and validate this model. Such a model would likely improve 
management of the CCS. 

FPL Comment on Recommendation 2: There have been multiple reviews over the past 18 months that have 
identified the causative factors for the decline in thermal efficiency ofthe CCS. Additionally, the factors have 
been reviewed in three related DOAH administrative hearings, and testimony before the NRC. These factors 
have been confirmed, as identified by the recovery of system thermal efficiency and water quality through 
actions taken in late 2014 and 2015. Future actions are directed by continuing to validate and address these 
causative factors. 
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Author Response: FPL's future actions to validate and address the causative factors for the decline in 
thermal efficiency of the CCS are in support of Recommendation 2 in the report. Data provided by 
FPL that were derived from their latest efforts to improve the thermal efficiency of the CCS are plotted 
in Figure 12 of this final report. These data show that the thermal efficiency of the CCS under cur­
rent conditions remains significantly below the thennal efficiency of the CCS under per-uprate (before 
Februrary 2012) conditions. Therefore, based on these data, although FPL has made some progress in 
improving the thermal efficiency of the CCS, the thermal efficiency has not "recovered" to pre-uprate 
levels and in fact remains significantly below pre-uprate levels. 

FPL Comment on Recommendation 3: FPL continues a detailed data monitoring program to characterize 
the status and behavior of the ecology of the CCS system. This information will enable development of a 
longer term solution, which may include re-establishing natural filtration through managed vegetation in the 
system. 

Author Response: FPL's data monitoring program to characterize the status and behavior of the ecol­
ogy of the CCS is partially consistent with the report recommendation. However, to date FPL has not 
documented any quantitative relationships for estimating algae concentrations in the CCS as a func­
tion of temperature, salinity and nutrient levels. Development of such quantitative relationships, as 
recommended in the final report, could further assist FPL in the effective management of algae concen­
trations in the CCS. Furthermore, comparative evaluation of the developed relationships with published 
data from other sites would provide valuable technical validation and guidance to the efforts of FPL. 

FPL Comment on Recommendation 4: The salt/water balance model provides a serviceable and validated 
tool to address the salinity objective identified in this recommendation. The model has been reviewed 
through regulatory processes and accepted for use in developing predictions of CCS behavior under various 
future scenarios. Algae and nutrient concentrations are being monitored through the efforts described above, 
and are the focus of longer term efforts . 

Author Response: Recommendation 4 suggests that FPL develop a validated relationship between evap­
oration rate, water temperature, air temperature, wind speed, salinity, and algae concentrations in the 
CCS. The basis for this recommendation is that the evaporation process is separately measurable and is 
central to the management of the CCS for both temperature and salinity control. The evaporation model 
that is cun-ently embedded in the salt/water balance model is unvalidated, and there is no evidence that 
this model yields accurate estimates of evaporation from the CCS. The fact that evaporation is adjusted 
during calibration of a salt/water balance model that also in«ludes several other key unvalidated seepage 
process equations and associated calibration parameters (viz. hydraulic conductivities) does not validate 
the evaporation process equation. For example, other functional forms of the evaporation model and 
other functional forms of the seepage process equations with other calibration constants could provide 
comparable peliormance of the salt/water balance model. The primary importance of the evaporation 
process in the thermal management of the CCS and the practicality of validating the evaporation model 
separately are the key bases for the recommendation provided in the final report. Furthermore, having 
a separately validated evaporation model embedded in the salt/water balance model would provide an 
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opportunity to improve the certainty with which the seepage processes are quantified in the salt/water 
balance model, and provide a more useful tool for managing and quantifying the water fluxes into and 
out of the CCS. 

FPL Conmlent on Recommendation 5: The 2015 activities associated with the L-31E canal will be the sub­
ject of an After Action report by the SFWMD. This report will document the actual pumping history ex­
perienced through 2015 and make recommendations for modifications, as deemed necessary. FPL and 
Miami-Dade County Department of Environmental Resource Management will continue to review system 
operations to detennine consistency with the objectives and requirements of the Consent Agreement. Any 
revisions to protocols walTanted can be accommodated through this vehicle. 

Author Response: Recommendation 5 is consistent with the preparation of the After Action report by 
the SFWMD. The intent of Recommendation 5 is to ensure that future actions (which might deviate 
from past actions) have sufficient safeguards to protect against negative and unintended environmental 
impacts that might not have occulTed in the past. 

Technical Addendum 

FPL Comment, #1 Temperature in the CCS : The review apparently relies on a limited data set (2010-
2014), and considers no other causative factors for an increase in average CCS temperatW'e. 

Author Response: The above statement is simply false. The report extensively documents the develop­
ment of a heat balance model of the CCS and the report quantifies all of the heat sources and sinks of 
thelmal energy in the CCS . Causative factors explicitly considered in the study include: algae in the 
CCS, variations in atmospheric temperature, variations in evaporation, and variations in rainfall. 

FPL's observations have concluded that the temporal increase in average CCS temperature in 2014 was 
the result of a series of events that degraded CCS water quality and negatively affected the heat exchange 
capacity of the CCS. 

Author Response: FPL has not produced any data or analyses showing that degraded water quality in 
the CCS has been responsible for increased temperatures in the CCS. 

Key factors contributing to the CCS degradation were: 

• Lower than average precipitation into the CCS during 2011 through early 2014 established a deficit 
of rainfall and reduced stage levels in the system. See Figure 1. 

Author Response: Figure 1 that is cited by FPL is simply a plot of evaporation minus rainfall 
which cOlTelates to increased salinity in the CCS. However, Figure 1 does not show a reduction 
in CCS stage nor does it imply that the stage in the CCS is reduced since the evaporation-rainfall 
deficit is made up by inflowing groundwater mostly originating from Biscayne Bay (i.e., the East 
side of the CCS). Therefore, Figure 1 does not relate to temperature changes in the CCS. The heat­
balance model used in this study uses a daily time step, and the model assumes that on any given 
day the heat added to the CCS (by the power-generating units, solar radiation, and atmospheric 
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longwave radiation) is equal to heat loss from the CCS (by evaporation and longwave radiation). 
It is assumed that heat storage due to stage changes on any given day is small relative to the other 
heat-flux terms. Since daily stage changes are typically less than 2% of the local CCS depth, the 
assumption of a relatively small change in heat storage over sub-daily time scales within the CCS 

is justified . 

• Beginning in 2010 Unit 2 was secured, along with its circulation water pumps, which provided ap­
'proximately 17% of design CCS flow. Uprate outages required securing circulating water pumps 
for Units 3 and 4, sequentially, over a 17-month period beginning in January 2012 and ending in 
May 2013. This reduced the circulation to approximately 50% of the design flow for a period of 
approximately 16 months. Reduction of flow had two affects: (1) reduced flow velocities allowed 
increased deposition of sediments from the water column (preferentially, at the northern end of the 
system), and (2) higher head levels in the eastern return canals inhibiting the historic inflow of saline 
groundwater into the CCS based on relative tidal fluctuations . 

Author Response: FPL has not provided any data or scientific analyses to show that either in­
creased sediment deposition or higher stages in the eastern return canals have any significant 
effect on the temperature in the CCS. The effect of reduced seepage inflows on the heat budget 
is likely to be minimal. If the anomalous period with reduced CCS circulation (January 2012-
May 2013) were excluded from the heat-budget analysis, this would not affect the conclusion 
that the post-uprate heat rejection rate to the CCS is significantly higher than the pre-uprate 
heat-rejection rate. This assertion is apparent from Figure 8 of this report, which shows that the 
heat-rejection rate prior to January 2012 is approximately the same as that asserted for the en­
tire Period 1, and the anomalous flow period (January 2012 - May 2013) does not overlap with 
Period 2. Consequently, the asserted pre- and post-uprate heat-rejection rates would be approxi­
mately the same if the anomalous flow period were excluded from the analysis, and hence inclu­
sion of the anomalous flow period does not significantly affect the heat-budget analysis and the 
derived conclusions . 

• Observations of CCS water quality during June 2012 noted a significant increase in turbidity and algae 
concentration, which was reduced upon receiving seasonal rainfall and cooler ambient temperatures 
in the fall of 2012. Following the dry season of 2013, CCS water quality was once again degraded, 
with observations of high turbidity. Below average rainfall throughout the remainder of the year 
contributed to increasing salinity in the CCS. 

Author Response: The effects of increased turbidity and algae concentrations were taken into 
account in the heat-balance model by reducing the albedo to zero, which is the most extreme 
case in which the turbidity is so high that all of the solar radiation is absorbed. The assumption 
of extreme turbidity has a minimal impact on the heat balance, so it is reasonable to conclude that 
increased turbidity and algae concentrations were not responsible for the significant temperature 
increases in the CCS. Increased salinity is linked to increased temperature, since the specific heat 
of water decreases with increasing salinity. However, the decrease in specific heat between a 
salinity of75%0 and 100%0 is only around 3%, which means that the error in assuming a constant 
specific heat (corresponding to a salinity of 75%0) produces a maximum error of around 3 % in the 
predicted temperature change, which is small compared with the observed temperature changes. 
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• In late 2013 and early 2014, salinity increased above historically observed peak levels. High turbidity 
and algae concentrations were observed out of the normal seasonal OCCUlTences. Significant rainfall 
did not begin until mid-July 2014. Significant canal blockages in the upper segments of the CCS were 
observed, particularly during periods of low stage levels prior to rainfall. See Figure 2. 

Author Response: Figure 2 provided by FPL is a plot that simply shows the salinity, turbidity, 
and algae concentrations increasing primarily between June 2013 and September2014. These 
changes were taken into account in the heat balance model as described in the previous response. 

• A review of CCS heat exchange efficiency shows a decrease from a historic level of 75% efficiency to 
65% in early 2013 followed by a decrease to 55% in early 2014. Significant blockages and sediment 
levels were noted, principally in the northern segments of the CCS. See Figure 3. 

Author Response: Figure 3 provided by FPL shows a decrease in thermal efficiency between the 
pre-uprate and post-uprate time periods. The data shown in Figure 3 confirm the repOlted de­
crease in thermal efficiency contained in both the preliminary report and this final report. FPL 
indicates that significant blockages and sediment levels might be responsible for the decreased 
thermal efficiency, however, no data or analyses were provided to support this assertion. Whereas 
it seems reasonable to assert that blockages in the CCS are at least partially responsible for the 
reduced thermal efficiency in the CCS, it is equally reasonable to assert that increased tempera­
tures in the CCS (due to increase power input from the power plant) is partially responsible for 
reduced thermal efficiency. The relative impacts of blockages and increased CCS temperature on 
thermal efficiency have not been analyzed by FPL, and therefore the extent to which removal of 
blockages will contribute to reduced temperatures in the CCS has not been addressed by FPL. 

• Elevated temperatures in the CCS approached the Ultimate Heat Sink (UHS) Technical Specification 
limit of 100°F, requiring multiple power reductions to maintain compliance in the summer of 2014. 
The UHS Technical Specification limit was subsequently amended to 104°F. 

Author Response: The above statement is reflected in both the preliminary and final report. This 
statement does not relate to the cause of increased temperatures in the CCS. 

• Sediment removal was conducted March through October 2015 to redistribute flow and recover de­
sign depths in portions of Section 3 and Section 1. Aerial thermography compating August 2014 vs 
August 2015 conditions confirm improved cooling and flow distribution in the system. CCS heat ex­
change efficiency improved to approximately 65% in August2015. This is in spite of the fact that 
five of the canal segments were blocked for sediment maintenance activities during this period. See 
Figure 4. 

Author Response: Even with an improvement of the thermal efficiency to 65%, the thermal ef­
ficiency of the CCS in the post-uprate period is still significantly below the average thermal 
efficiency of 77% based on measurements duting the pre-uprate period. Figure 4 provided by 
FPL shows thermo graphs of temperatures on two pruticular days in 2014 (6/29/14) and 2015 
(9/10/15), where there is obviously more cooling on 9/10/15 compru'ed to 6/29/14. These two 
snapshot thermographs lend SUppOlt to the hypothesis that removal of blockages improves cool­
ing in the CCS. However, the extent to which these two snapshots represent longer-term improved 



thermal efficiency cannot be determined. Multiple snapshots taken at regular time intervals (e.g., 
monthly) would be more useful in this regard, particularly since the latest thermal-efficiency anal­
yses provided by FPL show that thermal efficiencies are still significantly below pre-uprate levels. 
It should also be noted that assessment of thermal efficiency from the thermo graphs provided by 
FPL is not possible, since the ambient temperatures of the given dates were not provided. 
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FPL Conclusion: The combined effect of multiple factors impacted water quality and heat exchange ef­
fectiveness to result in elevated CCS temperatures during the summer of 2014. Sediment removal activities 
in 2015 established improved heat exchange efficiency that reduced CCS temperatures during the summer 
of 2015, despite continued high salinity (average of 95 PSU) and degraded water quality. Units 3 and 4 
operated continuously through the suriuner of 2015 with a maximum intake temperature of 98.5°F. 

Author Response: For FPL to simply state that elevated CCS temperatures were the result of degraded 
water quality and reduced heat-exchange effectiveness without providing any supporting data and quan­
titative analyses is rather unscientific. Such an approach points to the urgent need for FPL to develop a 
validated heat-balance model to support effective management of the CCS. U'L states that sediment re­
moval activities in 2015 established improved heat exchange efficiency that reduced CCS temperatures. 
However, reduced temperatures in the CCS could have been mostly due to reduced power generation 
and minimally influenced by sediment removal activities. The author urges FPL to perform a more 
complete scientific investigation of the performance of the CCS and the impact of increase thermal 
efficiency on the temperatures in the CCS. It is entirely plausible that FPL could be successful in signif­
icantly improving the thermal efficiency of the CCS, while at the same time post-uprate temperatures 
continue to exceed pre-uprate temperatures. The reason for such an OCCUlTence is that the achievement 
of increased thermal efficiency in the CCS is insufficient to compensate for the increased thermal load­
ing resulting from increased heat rejection from the power plant during the post-uprate period. For 
improved thelmal efficiency to maintain temperatures at pre-uprate levels, the post-uprate thermal effi­
ciency would have to significantly exceed the pre-uprate thermal efficiency. To date, there has been no 
data or analyses provided to indicate that this is possible, and the post-uprate thermal efficiency remains 
below pre-uprate levels. 

FPL Comment, #2 - Quantitative Effects of Water Input (Section 4.2): The discussion of the impacts ofL-31E 
water temperature and salinity are based on unrealistic and incorrect assumptions that are inconsistent with 
the observations at site. For example: 

• For the calculations, the focus is on the impacts of added L-31E canal water and disregards the vari­
ations that come from groundwater exchange and ambient weather conditions (rainfall, evaporation 
rates, etc.). These factors tend to be significant and more influential than the impacts being hypothet­
ically calculated. 

Author Response: The author respectfully disagrees with FPL's statement that the analysis of 
impacts of L-31E water on temperature and salinity as described in Section4.2 are based on 
unrealistic and incolTect assumptions. It appears that FPL has misinterpreted the intent of this 
section of the report. The intent of this section is simply to isolate the temperature and salinity 
effects of pumping water from the L-31E Canal into the CCS. Therefore temperature and salinity 
changes caused by other processes are purposely not taken into account in this section. This 
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section of the report is not intended to be nor presented as a model of how the CCS will respond 
to water pumped from CCS over the long tenn (viz. months), it is just intended to illustrate the 
isolated impact of pumped water on temperature and salinity. Over the short term (viz. days) 
other effects on CCS temperature and salinity might be small and the effects of pumped water on 
temperature and salinity provided in this section could give a fair indication of the response of 
the CCS. 

• The calculation assumes a 100 MGD rate of addition for over 170 days. The average daily volume 
during pumping opei'ations was approximately 30 MGD. The period of active pumping began August 
27, 2015 and ceased November 30, 2015-a period of 94 days. These events occuned during peri­
ods of significant rainfall, whose volumetJ.ic contributions were the predominant influence on CCS 
temperature and salinity during this period. 

Author Response: The objective of the present study, as requested by DERM, was to "examine 
the effects of extracting up to 100 mgd of water from the L-31E Canal." Therefore, the calcula­
tions in this section are provided only as an example and are intended to present the maximum 
impact of pumping water from the L-31E Canal into the CCS. The duration of the pumping is also 
given as an example and is not intended to show the actual duration of pumping, but rather the 
duration of pumping that would be required for the temperature or salinity to reach an asymptotic 
value. The simple hypothetical example presented here is not an attempt to replicate the pumping 
that occurred in 2015 and assumes a period of no rainfall dming pumping operations. 

• In FPLs experience, L-31E water provided an input of approximately 28 MGD (or 0.6% of system 
volume per day) at an average temperature of 80°F. The temperature impact of this water would be 
less than 0.2°P degrees each day, calculable but likely not measurable. 

Author Response: The author does not contest this statement, and this statement does not contra­
dict any statement in the report. 

• While FPL believes that a potential benefit of adding water is a reduction in CCS water temperature, 
as the report states, added water is significantly more effective at reducing CCS salinity. As the report 
later states, evaporation is a notably more effective means of cooling than added water. Whereas the 
repOlt identifies occasions where water added to the CCS (i.e. L-31E, precipitation) has appeared to 
produce significant reductions in CCS water temperature, FPL wishes to identify potential inaccura­
cies in the cited events: 

- The report suggests that the water temperature of the CCS dropped by 6.5°P during the fall 
2014 pumping of L-31E water into the CCS. However, based on uprate monitOling data, the 
average CCS temperature decreased from 92.8°P (September 25) to 91.4°P (October 15), a total 
reduction of 1.4 oF. 

Author Respons~: The author respectfully disagrees with the statement made by FPL. The 
text of the Emergency Final Order (SFWMD, 2015) explicitly states that "During the term 
of the fall 2014 Emergency Order, the temperature of the water in the CCS dropped 6.5°F." 
Therefore, the statement made in the report is consistent with the understanding of the 
South PIOlida Water Management DistJ.ict. PPL states here that the average CCS temper­
ature decreased from 92.8°P (September 25) to 91.4°P (October 15), a total reduction of 



1.4DF. This statement is not contradicted in the report and does not affect the statements 
and conclusions in the report. 
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- The report concludes that the average temperature of the CCS dropped from 98.2DP on April 27 , 
2015 to 81.3DF on April 28, 2015 (a reduction by 16.9DP in one day) due to a rainfall event that 
occurred in that 2-day timeframe. Based on uprate monitoring data, the average temperatures 
for April 27 and 28,2015 were 97.9DP and 96.8DP, respectively. The average water temperature 
on April 29 did drop to 90.0DP, a reduction of 6.8 degrees in one day. This reduction is likely 
due to a number of factors, including an approximately 5-inch rainfall on April 29 and a drop in 
air temperature of a similar magnitude. 

Author Response: The author respectfully disagrees with the inference made by FPL. The 
text of the Emergency Pinal Order (SFWMD, 2015) explicitly states that "On April 27, 
2015, the temperature of the CCS reached 98.2DF. A large rainfall event occurred over 
the CCS between April 27 and 28,2014. The addition of freshwater inflow from rainfall 
reduced the temperature of the water in the CCS to 81.3DF." Therefore, the statement made 
in the report is consistent with the understanding of the South Florida Water Management 
District. To avoid any ambiguity, the statement in the report has been changed to be exactly 
the same as stated in SFWMD (2015). 

Conclusion: The discussion of quantitative effects of L-31E water fail to recognize the actual experience 
and environment, and therefore overstate the impacts of this activity . 

• The report notes that pumping from the Interceptor Ditch (ID) has produced increases in the stage of 
the CCS. FPL is not cognizant of data that demonstrate a relationship between ID pumping and CCS 
stage in an absolute or relative sense. Due to the complex nature of inflows and outflows of water 
from the CCS, it is impossible to isolate the effect of water additions from water additions from the 
ill on CCS stage. 

Author Response: The author finds this statement by FPL to be very surprising, given that such 
data is routinely collected, analyzed, and reported subsequent to ID operation. There are multiple 
data collected by PPL contractors showing that when the ID system is operational and there is no 
rainfall the stage in the CCS increases, sometimes increasing above the state in the L-31E Canal. 
Such data and associated analyses relating ill pumpage, L-31E Canal stage, and CCS stage can 
be found, for example, in the following documents produced by FPL contractors: Golder (2008) 
and Ecology and Environment, Inc. (2012c). This responsive increase in the CCS stage when the 
ID pumps are operating would most likely be due to ill-pump operation, since they could not 
reasonably be caused by net seepage inflows as would be shown by FPL's own water-balance 
model. 

• The report notes that "In October 2015 ... FPL reached an agreement with Miami-Dade County which 
includes construction and operation of six wells that would pump water from the CCS into the Boulder 
Zone of the Floridan aquifer so as to reduce the salinity in the CCS". The agreement between FPL and 
Miami-Dade County includes the design a system to pump low salinity Floridan aquifer water into the 
CCS via six wells for the purpose of salinity reduction. In addition, FPL has agreed to remediate the 
hypersaline part of the plume to the west of the CCS, potentially by pumping water from the Biscayne 
aquifer and injecting into the Boulder Zone. 



Author Response: The author thanks FPL for this correction. During preparation of the prelimi­
nary report, the author was not provided any information on the agreement between Miami-Dade 
County and FPL, so the author relied on media accounts that were repeated in the preliminary re­
port. The media accounts were apparently incorrect. The text in the report has been changed, and 
the replacement text in the final report is as follows: "In October 2015, in response to chloride 
levels in the Biscayne aquifer exceeding water-quality standards as a result of the high salinities 
in the CCS, FPL reached an agreement with Miami-Dade County which includes the design of 
a system of up to six wells to pump low-salinity water from the Floridan aquifer into the CCS 
to reduce salinity levels in the CCS . In addition, FPL agreed to remediate the hypersaline part 
of the saltwater plume to the west of the CCS, potentially by pumping hypersaline water from 
the Biscayne aquifer into the Boulder Zone." Subsequent to the dissemination of the preliminary 
report and during preparation of this final report, DERM provided the author with a copy of the 
Consent Agreement between FPL and Miami-Dade County relating to salinity control in the CCS 
and remediation of the hypersaline plume in the Biscayne aquifer. The content of this Consent 
Agreement is reflected in the analyses presented in this final report. 
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• The report states that a unit volume of evaporated water would cause a 50 times greater temperature 
decrease than a unit volume of added water. This means that the average 39 MGD of evaporation 
reduces temperature approximately 50 times the 6.8°F that is attributed (earlier in the report) to the 
average 43.5MGD ofL-31E water added during fall 2014. In theory, FPL agrees with the relative 
effectiveness of evaporation at cooling water. As such, FPL believes that comments elsewhere in the 
report pertaining to the cooling effects of added water to the CCS are overstated. 

Author Response: FPL's interpretation of the statements in the report is grossly incorrect and 
taken out of context. The heat extracted from the CCS at an evaporation rate of 39 mgd is sup­
plied by multiple sources that include solar energy and heat from the power-generating units. 
Hence, the latent heat of evaporation does not directly translate into a proportional decrease in 
temperature, but rather the heat demand of evaporation is buffered by the aforementioned heat 
sources. 

FPL Comment, #3 - Application of Model Results (pg. 39): The review improperly characterizes that " ... the 
primary motivation for pumping from the L-31E is actually to reduce temperature." At best this statement is 
an oversimplification. The input of L-31 E water was conducted primarily to reduce CCS salinity by making 
up for evaporative losses and diluting the existing CCS salinity. This allowed for improved water quality 
and therefore more efficient heat exchange operation. Input of L-31E water can only occur during peliods 
of coincident rainfall. 

Author Response: The author respectfully disagrees with the above statement. The primary motivation 
for short-term pumping, as it relates to the public interest and the involvement of DERM and SFWMD, 
is that the FPL plant is not forced to shut down the nuclear-power generating units, which would de­
prive a significant number of FPL customers of electricity. Curtailment of nuclear-power generation is 
required as a result of high temperatures in the CCS, and is not required as a result of high salinities 
in the CCS. FPL appears to be asserting that high salinities are responsible for high temperatures , and 
therefore salinity reduction is the primary motivation for pumping water from the L-31E Canal. In fact, 
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the reduction of CCS temperature by mixing colder water from the L-31E Canal with warmer water 
from the CCS is the "primary motivation" for pumping water from the L-31E Canal into the CCS. There 
is no scientific data or analyses to support the assertion that focusing on salinity reduction to improve 
heat exchange would be a reasonable tactic in this circumstance. 

With regard to the heat balance and unit operations, the following is noted. 

• Following the approval of the uprate, but prior to its execution, FPL made the decision to decommis­
sion Unit 2. Calculations have been conducted to illustrate the pre- and post-uprate maximum thermal 
capacity provided by operating units at the Turkey Point site. While Unit 3 and 4 electric capacity 
was increased by 225 MW as a result of the uprates, Unit 2 was decommissioned removing 400 MW 
of electric capacity. The resultant net change in thermal heat rejection capacity to the CCS was a 
decrease of approximately 4%. (See FPLs NRC ASLB testimony, Exhibit FPL 008, November 11, 
2015). 

Author Response: The author respectfully asserts that the above statement is grossly misleading. 
This statement, which has been made in key testimony and in the public square, implies that 
since the capacity of the generating units has decreased in the post-uprate period then increased 
power generation could not be responsible for increased temperatures in the CCS. This is simply 
not true. In fact, actual power generation has increased during the post-uprate period (at least 
in 2014 for which data is available to the author) . In addition, FPL should acknowledge that 
switching 1 MW of power-generation capacity from a backup fossil-fuel plant (Unit 2) to 1 MW 
of capacity in a base-load nuclear power plant (Units 3 and 4) increases the heat rejection rate 
significantly for several reasons: (1) heat that used to be rejected with flue gas through stacks 
is now rejected into the CCS, (2) base-load units generate waste-heat most of the time, while 
backup units generate waste heat sporadically, and (3) Unit 2 has apparently been out of service 
since 2010, so the power-generating capacity serviced by the CCS in the post-uprate period is 
in fact greater than the immediate pre-uprate capacity serviced by the CCS. In addition to all of 
these facts, actual power-generation data plotted in Figure 9 of this report show unequivocally 
that power generation in post-uprate period was greater than power generation in the pre-uprate 
period. 

FPL Comment, #4 - Impacts to Adjacent Water Bodies: 

• Between August 27 and November 30, 2015, FPL conducted near-sustained pumping from L-31E 
into the CCS (approximately 30 MGD). During this time, there was no evidence of increasing salinity 
within even the deepest portions of L-31E adjacent to the CCS. A figure is provided that illustrates the 
daily averaged salinities in L-31E in the bottom sensors at stations TPSWC-1 and TPSWC-2. Inspec­
tion of this figure reveals that there is no notable increase in L-31E salinity (orange and blue lines) 
beyond the natural fluctuations over the prior year, between late-August and the end of November. 
See Figure 5. 

Author Response: FPL has misinterpreted the statement in the repOlt, which identifies the pos­
sibility of salinity increases in the L-31E Canal due to sustained pumping 100 mgd from the 



L-31E Canal into the CCS. The fact that salinity increases were not observed during the previous 
pumping of 30 mgd does not preclude the possibility of the cited occurrence in the future. 
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• The seasonal inland movement of saltwater noted in the report (7.5 miles during the dry season, 1 mile 
during the wet season for 0.5 ft increase in CCS water levels) suggests a maximum rate of migration 
of 7.5 miles per 180 days (220 ft per day). This rate is significantly higher than and inconsistent with 
tritium-based estimates of saltwater wedge movement (400 to 500 ft per year). 

Author Response: FPL has misinterpreted the statement in the report, which simply re-states pre­
vious predictions of salinity intrusion under a particular circumstance (0.5 ft increase in CCS 
water level). These predictions were made by engineers several years ago. FPL has also mis­
interpreted the meaning of the salinity intrusion predictions cited. The predictions refer to the 
equilibrium position of the saltwater front; there is no implication as to the rate of movement of 
the saltwater front as interpreted by FPL. 

• While increased salinity in the CCS can contribute to increased saltwater intrusion within the Biscayne 
aquifer, as the repmi concludes, it is also true that periods of increased CCS salinity are generally 
coupled with depressed water levels within the CCS. These periods of time are generally characterized 
by predominant groundwater inflow to (and reduced seepage to Biscayne aquifer from) the CCS. 

Author Response: This above analysis provided by FPL is incomplete and misleading. FPL has 
not produced any data or analyses to show that elevated salinities in the CCS are generally cou­
pled with depressed stages in the CCS. This assertion is in fact not suppmied by available data. 
The repmi shows that salinities in the CCS have been steadily increasing over time, whereas 
it is clear that CCS stages have not been steadily decreasing over time. Over the shorter term, 
stages in the CCS roughly follow the stages in the surrounding aquifer, with stages in the CCS 
and surrounding aquifer both being lower in the dry season, and both being higher in the wet 
season. Since seepage inflow is related to the difference between the 'water level in the CCS 
and the water-table elevation in the surrounding aquifer, one cannot generally conclude that this 
difference is lesser under particular seasonal conditions within the CCS, Groundwater inflow and 
outflow from the CCS is governed by the relative elevation of water-table in the surrounding 
aquifer compared with the elevation of the water sUlface in the CCS. Since both the water-table 
in the surrounding aquifer and the elevation of the water surface in the CCS are likely to be si­
multaneously depressed (e.g., in the dry season) then one cannot generally associate depressed 
water levels in the CCS with increased groundwater inflow to the CCS as implied by FPL. 

FPL Comment, #5 - Algae in the CCS: 

• The statement by SFWMD that algaecide is ineffective at reducing algae concentrations in the CCS 
is contradicted by observed relationships between algaecide concentrations and algae concentrations. 
Dr. Chin illustrates this conclusion reasonably well in his report. 

• The report speculates on the application of a CuS04-based algaecide between May 31, 2015 and 
November 13, 2015. FPL would like to clarify that no such algaecide was applied during this time. 
The decreasing trend in algae concentrations during this time are likely attributable to salinity con­
centrations exceeding 70 ppt. The particular algae observed in the CCS during this timeframe are not 
ideally suited to growing and surviving in water with salinity exceeding 70 ppt. 
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Author Response: The speculation on the application of a CuS04-based algaecide between May 

31,2015 and November 13, 2015 was inferred from monitoring data that showed elevated SO~­
levels during the period cited. However, in the light of the additional information provided by 
FPL, the text in the preliminary report has been modified in the final report, and the revised 
text is as follows: "The algaecide commonly used in the CCS is CuS04' and the possible ef­
fectiveness of this algaecide can be seen by plotting the relationship between Chla and sulfate 
(SO~-) concentrations; this relationship is shown in Figure 2. It is apparent from Figure 2 that al­
gae concentrations decrease significantly with increasing concentrations SO~-, indicating that the 
addition of an algaecide is an effective means of reducing algae concentrations in the CCS. How­
ever, according to FPL (see Appendix A), no algaecide was applied during the period covered 
by Figures 1 and 2, and so the SO~- apparently acting as an algaecide could be the residual from 
previous CuS04 applications. FPL has suggested an alternative hypothesis that the decreasing 
trend in algae concentrations during this time is attributable to salinity concentrations exceed­
ing 70%0, since the particular algae species observed in the CCS during this time frame was not 
ideally suited to growing and'surviving in water with salinity exceeding 70%0. Collectively, the 
anomalous results described here should provide a strong motivation for FPL to use measured 
data to develop a functional relationship between algae concentrations and the influencing inde­
pendent variables of temperature, salinity, total phosphorus, and algaecide concentrations. Such 
a functional relationship could provide useful guidance for the control of algae within the CCS. 
However, it should generally be kept in mind that Chla reductions caused by any algaecide are 
necessarily only temporary, since the natural factors causing high levels of ChI a (i.e., S, T, and 
TP) remain at elevated levels within the CCS." 

FPL Comment, #6 - CCS Salinity: 

• While the differential between evaporation and precipitation is a cause for continuing increases in 
salinity, as the report states, data show that evaporation is greater than precipitation during periods 
of relatively steady and decreasing trends in salinity (See the 2004 to 2013 tirneframe in report Fig­
ure 10). For example, between June 1 and August 31,2012 (pre-uprate period), cumulative evapora­
tion exceeded cumulative precipitation by more than 200 MG; yet, average CCS salinity decreased by 
more than 6 ppt during this timeframe. 

Author Response: The main point in the report is that over the long term the fact that evaporation 
exceeds rainfall is the primary cause for the upward trend in CCS salinity. The report also makes 
clear that over the short term seepage flows and ID pumpage can influence salinity levels in the 
CCS. In this regard, the report does not contradict the above statement made by FPL. 

• In addition to evaporation and precipitation, there are other factors that affect the balance of salt in 
the CCS, as illustrated in the water and salt balance model. Salinity moderating factors include CCS 
water seepage to groundwater, inflow of lower salinity groundwater into the CCS, and additional water 
sources. 

Author Response: See previous response. 
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• According to the most recent calibrated water and salt balance model (which simulates from Septem­
ber 2010 through November 2015), evaporation is, on average, approximately twice precipitation. 
During this this timeframe, the CCS has experienced periods of increasing, decreasing and relatively 
steady salinity. 

Author Response: See previous response. 

FPL Comment, #7 - Inaccuracies Regarding the CCS: 

• Card Sound Canal is not a part of the Cooling Canal System. Perhaps the author is referring to the 
Grand Canal. 

Author Response: Yes, this is a typographical error. "Card Sound" has been changed to "Grand." 

• The report notes that typical CCS stage elevations (NGVD 29) near the discharge, CCS southem canal, 
and intake locations are 2.04 ft, 0.76 ft, and - 0.77 ft, respectively. Based on uprate monitOling data, 
the average stage elevations (NGVD 29) near the discharge, CCS southem canal, and intake locations 
during pre-Uprate, Interim, and post-Uprate periods are summarized in the table below. These values 
appear to be inconsistent with the stages stated in the report, and are indicative of a CCS with a lower 
stage at the discharge location (lower seepage rate to groundwater) and a more moderate hydraulic 
gradient across the CCS (lower canal flow rate, increased water travel time through the CCS, and 
increased oppOltunity for water cooling). See Table 1. 

Author Response: The cited stages in the preliminary report were the same as those stated by 
Lyerly (1998), a FPL contractor, in a report on the thermal performance of the CCS. Therefore, 
any inaccuracies in these data can be attributed to Lyerly (1998). Nevertheless, the author as­
sumes that the stages reported in the above comment by FPL are more authoritative, and so the 
stages in question have been changed in the final report. The revised text in the report now reads 
as follows: "Under current operating conditions, typical water smface elevations in the CCS are 
1.48 ft NGVD at the discharge location, 0.95 ft NGVD at the south end, and 0.70 ft NGVD at the 
intake location (see Appendix A)." 

B Response to SACE Comments 

Author Comment: The author thanks the Southem Alliance for Clean Energy (SACE) for providing 
feedback on the preliminary report. The comments provided by SACE were taken into consideration in 
the preparation of the final report. 

Cover-Letter Comments 

SACE Comment: To complement and strengthen the basis of the report with additional data, SACE believes 
that it is important to expand the scope to include all new available information such as work from William 
Nuttle and baseline studies of the underlying geology of the area. As well as ensuring that Mr. Chin consult 
some older reliable reports to help him inform and support his analysis . There are some key repOlts missing 
from the references that were cited as well. 
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Author Response: The study was initiated in fall 2015 and lasted 120 days. The scope of the study 
was specified by the Miami-Dade County Commission, and the database for the study was that made 
available by DERM. Publications by Nuttle were not available to the author during the preparation of 
the preliminary report, and were not in the open technical literature. However, Nuttle's publications 
were subsequently made available to the author via DERM and were considered and referenced in the 
final report. The documents and data provided to the author by DERM was extensive and covered 
mostly up to the end of 2014. Many repOlts and data files were referred to during the study to gain 
an understanding of the CCS and the surrounding environment. The reports reviewed included many 
relating to the subsurface geology, and the author believes that this geology is adequately summarized in 
the final report at a level that is commensurate with the scope of this study. Additional data considered 
in the preparation of the final report was provided by FPL subsequent to their review of the preliminary 
report. All references cited in the final report are listed in the Bibliography, however, these references 
are limited to those from which either data or factual information was derived in the preparation of the 
final repOlt. 

SACE Comment: In addition, to the extent the report relied upon data provided by Florida Power and Light, 
Inc. (FPL) the owner and operator of the CSS, that data should be independently verified. We would not 
want anyone to assume that information now becomes factual just because it is now cited here. We know for 
example the water budget has at least a 30% error associated with it and that normal background levels of 
tritium in surface water are typically 1-3 pCiIL and 4 - 6 pCiIL in groundwater and it is important to realize 
that the 20 pCilL threshold is only a screening tool, not a regulatory measure of any kind. 

Author Response: None of the key findings or recommendations contained in the final report were 
based on data obtained directly from FPL. Although most of the data used in the analyses were.indeed 
collected by FPL consultants, these data were reviewed by DERM and SFWMD prior to being used 
in this study. The author found no reason to question the collected and reviewed data. The author did 
not rely on any interpretations of these data by FPL. The study did not rely on the accuracy of the 
water-budget model in any of its findings . However, the report does recommend that FPL improve the 
water-budget model by developing a more precise evaporation process equation, noting that evaporation 
is a dominant yet uncertain component of the water budget. Regarding the 20 pCilL threshold, the final 
report states that "A threshold concentration of20 pCilL has been used as a baseline to infer the presence 
of groundwater originating from the CCS." This wording should make it clear that the 20 pCiIL tritium 
concentration is used for screening only. The final report further states that "The presence of elevated 
levels of tritium above natural background levels in the Biscayne aquifer is not considered to be a threat 
to public health and safety, since the measured concentrations are far below the federal drinking water 
standard of 20,000 pCiIL. Elevated levels of tritium are simply being attributed to the presence of water 
originating in the CCS." 

General Comments 

1. The report appeared to give primary focus on the operations and outcomes within the CCS with much 
less attention given to impacts of CCS operations on the surrounding groundwater or surface water 
systems. 



Author Response: The objective of this study as stated by the Miami-Dade County Commission 
was to " .. .look at the temporal trends in the physical and chemical characteristics of the CCS 
water, and to provide possible explanations for these changes." Pursuant to this objective, the 
focus of the investigation was on the CCS and not on the surrounding groundwater or surface 
water systems. 
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2. Temperature and Salinity data were only evaluated through 12/7/14. The report would likely benefit 
from focused data collection efforts instigated over the past year. 

Author Response: Temperature and salinity data subsequent to 12/7/14 were not made available 
to the author during the period of the study. It should also be noted that to fully analyze the 
temperature and salinity data for the past year supporting climatic and operational data would 
also have been needed. 

3. Review with consult (sic) William Nuttle, wnuttle eco-hydrology.com, and all of his published works 
and presentations. One such report dated June 8th, 2015 entitled "Review of CCS water and salt 
budgets reported in the 2014 FPL Turkey Point Pre-Uprate Report and SuppOliing Data" would be 
particularly helpful. 

Author Response: It would not have been appropriate to consult with Dr. Nuttle during this study 
since he appears to be affiliated with at least one of the stakeholder groups; such a consultation 
could have compromised the impartiality of this investigation. Subsequent to preparation of the 
preliminary report, the author was provided (via DERM) with a copy of the above-referenced 
report. This report has been reviewed and referenced in the final report. 

4. Impacts on the aquifer should be discussed, salt loading and the water budget. 

Author Response: See response to Comment#1. The water and salt interchanges between the 
CCS and the surrounding aquifer are discussed fairly extensively in Section 3.2.4 of the report. 

5. What additional data need to be collected to help correct the % error we see in the modeling of the 
operations? The water budget for example seems to have a percent error of +/- 30% for example how 
could this be corrected by informing the models with better data: additional rain gauges, flow meters, 
a rhodium dye study-what sampling would be most helpful? 

Author Response: Improvement in the water-budget model would likely require the development 
of a more sophisticated water-balance model. A first step in this direction is a recommendation 
in the final report that FPL develop a more accurate evaporation model, since this is a domi­
nant component of the water budget, and the current evaporation model has not been appropri­
ately validated. In order to properly quantify the seepage fluxes to the CCS, a variable-density 
groundwater-flow model of the surrounding aquifer would need to be intelfaced with the CCS. 
This would produce a quantum improvement in the water-budget model, and a much better un­
derstanding of the interaction between the CCS and the surrounding aquifer. Improved flow 
measurements within the CCS would be particularly helpful in validating seepage estimates. 

6. Additional minor comments: We did not see a date on the report, this report does not indicate it is a 
draft, there was a mix of metric and English units used in the report and there was a mix of NGVD 
and NAVD veliical datum used in the repOli. 
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Author Response: There was no date on the report and it was not tagged as a draft. This final 
report is tagged as the "Final Report" and is dated. The mix of SI and American units, as well as 
the mix of NGVD and NAVD, reflected the variations of units that were used in other key studies 
cited in the report. To facilitate references to those other studies, it was decided to retain (for the 
most part) the units and benchmarks used in those studies. 

Specific Comments 

1. Page 2: Temperature in the CCS. The report makes important commentary on increasing temperature 
with increased power generation and the critical need for a reliable supplementary cooling system. 

2. Page 3: Salinity in the CCS. Statement that period of no rainfall was primary cause of high salinities 
in 2014 is not supported by the data collected subsequent to 2014. In addition there were 0-1 working 
rain gauges to calibrate the NEXRAD data used. 

Author Response: In 2014, the extended period of no rainfall was the primary cause for high 
salinities measured in the CCS. As shown in Figure 16 and discussed in this report, the extended 
period of no rainfall was associated with a net seepage inflow of saline water from both the east­
side and the bottom of the CCS, and these combined (yet interdependent) occurrences resulted in 
a steep trend of increasing salinity in 2014. Data collected subsequent to 2014 does not change 
the assertion regarding salinity dynamics that led to the increasing salinity in 2014. The cause 
of the salinity increase in 2014 is supported by the FPL mass balance model and is a data-driven 
conclusion. Subsequent to 2014, other factors contributing to salinity variations might have had 
a more dominant influence than the absence of rainfall. This occurrence is not contrary to the 
mass-balance analyses in the report. The lack of working rain gages to calibrate the NEXRAD 
data is certainly a concern, but there is insufficient data or analyses to assess the impact of this 
issue on the water-budget analyses presented in the report. 

3. Page 3: Salinity in the CCS. The report makes important commentary that while supplemental fresh 
water can mitigate CCS salinity, it will elevate water levels and likely exacerbate inland intrusion 
of saltwater from the CCS. But where else will it go? Preferential flow paths? How will it interact 
with the sun·ounding environment? How about a look at the geology and how the pH of the plume 
may be interacting with the basic limestone. Could it be making those flow paths larger? Are there 
other locations in the bay where the pollution is reaching the surface that are not being monitored 
currently? Just as historical upwelling of freshwater into Biscayne Bay from the Everglades once did. 
These locations are recorded in old historical sailing accounts and the National Park may actually 
know where some of these upwelling features are. 

Author Response: Accurate estimation of the contribution of elevated stages in the CCS to salt­
water intrusion and outflows to Biscayne Bay will require the utilization of a variable-density 
groundwater-flow model that takes into account the spatial variations in the subsurface geology, 
and spatial variations in groundwater densities and salinities in the aquifer surrounding the CCS. 
Such analyses and modeling of flow in the surrounding aquifer were beyond the scope of this 
study. 
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4. Page 3: Salinity in the CCS. The report makes important commentary that the effectiveness of the pro­
posed hyper saline extraction system will depend upon salinity-transport dynamics within the aquifer. 

5. Page 4: Withdrawal of 100 mgd from L-31E Canal. The report makes important commentary on 
adverse effects on groundwater gradients and groundwater salinity from pumping water from the 
L-31E Canal to the CCS. However, it only notes water level impacts and does not mention the complex 
hydrodynamics of water level and salinity within the CCS and surrounding groundwater system. 

Author Response: The impact of pumped water on the flow dynamics and the salinity distribution 
in the CCS was beyond the scope of this study. Such analyses would require the development 
of detailed hydrodynamic and mass-balance (salt) models of the CCS. An analysis of the impact 
of the pump age on the flow field in the surrounding aquifer would require the use of a variable­
density groundwater-flow model. Development of such models were beyond the scope of the 
present study. 

6. Page 4: Recommended Actions. All of the recommendations appear to focus on the CCS itself with 
no specific recommendations on monitoring or mitigation of impacts to the surrounding groundwater 
or surface water systems. 

Author Response: As described previously, the scope of work for this 120-day study was only 
concerned with the CCS. Specifically the scope of work was "".to look at the temporal trends in 
the physical and chemical characteristics of the CCS water, and to provide possible explanations 
for these changes." Consequently, no specific recommendations on monitoring or mitigation of 
impacts to the surrounding groundwater or surface water systems were generated. 

7. Page 8: 1.2 Geohydrology. The report correctly points out the generally low hydraulic gradients in 
the Biscayne aquifer and the importance of very accurate measurements of water levels. However, he 
does not mention the importance of density differentials and density gradients to the acquisition of 
accurate water level measurements or the fact that in the highly permeable Biscayne aquifer, a very 
small gradient change can mean very large movements of water in the aquifer. 

Author Response: The report mentions the importance of density variations in the groundwater 
sUlTounding the CCS, particularly in the context of converting water-table gradients to piezomettic­
head gradients when considering the elevated stages in the CCS that will result from pumping 
water into the CCS. The fact that the use of freshwater piezomett'ic-head equivalents provides a 
more rigorous approach to the operation of the ID is mentioned on Page 17, and the fact that it 
is actually the difference in equivalent freshwater heads that govern the flow between the CCS 
and the L-31E Canal is stated on Page 49. There are a variety of factors that affect the inland 
movement of a saltwater front and the fact that small gradient changes can cause large changes in 
seepage velocity, while true, is not the only reason for the inland migration of the saltwater front. 

8. Page 13: 1.5 Saltwater Intrusion. The repOlt states that the inland extent of the saltwater interface 
varies naturally in response to a variety of factors but then goes on to only mention two of those factors; 
rainfall and groundwater pumping. Numerous studies have shown that construction and operation 
of the extensive canal network in SE Florida is the most critical influence and control on saltwater 
movement in the aquifer. 
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Author Response: The factors cited in the report that influence saltwater intrusion are factors 
that vary seasonally (e.g., rainfall) or can have inadvertent effects on salinity intrusion (e.g., 
groundwater pumping). The author acknowledges the role of coastal canals and salinity-control 
structures on salinity intrusion, however, in recent history these are highly controlled systems and 
are usually used to mitigate saltwater intrusion. 

9. Page 13: CCS Impact on Saltwater Intrusion. The report provides a number of references to the 
original engineering studies completed by Dames and Moore in the 1970's as predicting the very 
outcomes we are observing today. 

10. Page 14: Upper Paragraph. The report correctly concludes that the tritium data strongly support the 
conclusion that operation of the CCS has impacted salinity of the Biscayne aquifer some 4 miles west 
of the CCS. 

11. Page 15/16: Effectiveness of the ID Salinity Control System. The report correctly points out that 
operating rules of the ID salinity control system have limited effects and do not prevent landward 
migration of saline water originating from the CCS. It further points out that pumping water into 
the CCS will elevate water levels in theCCS above the L-31E Canal and notes that this condition 
was recognized in a study by Dames and Moore in 1971 which predicted westward migration of the 
saltwater interface even with operation of the ID salinity control system. 

12. Page 17/18: 2.1.3 Thermal Effects on Groundwater. The report discusses thermal impacts to ground­
water above - 25 feet NGVD with little or no observed thermal impacts below that depth. It should 
be noted here that a depth of 20 - 30 feet is typically the occurrence of the contact between the less 
permeable overlying Miami Oolite and the highly permeable underlying Key LargolFort Thompson 
formation. High porosity and strong groundwater movement within the underlying formation may be 
a primary control on the vertical extent of thermal impacts to the groundwater system. 

Author Response: This is a possible scenario, but there is no data or analyses presented to support 
this assertion. The thermocline occurrence as described in the report is a measured effect that is 
explainable simply based on the lesser density of shallow warm water compared to deeper cool 
water. The influence of seepage velocities on thermocline formation is more speculative. 

13. Page 31: Salinity Balance Model Formulation. It is not clear from the model descriptions that water 
levels are corrected for density differentials associated with varying salinity. 

Author Response: Water levels in the (FPL-developed) salinity-balance model are not con·ected 
for density differentials associated with varying salinity. 

14. Page 40: Upper Paragraph. The report refers to model Scenario A from 11/2010 to 1012012 as re­
flecting normal weather conditions and Model Scenario B from 1112013 to 10/2014 as reflecting dry 
weather patterns. However, these periods also reflect pre and post uprate periods for power generating 
units 3 and 4 and therefore do not provide valid wet and dry scenarios absent of the bias created by 
the different operating conditions. 
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Author Response: Yes, there is a bias that comes from assuming that the temperature of the water 
in the CCS corresponds to the given external conditions during each of the scenarios. However, 
in order to use the FPL analysis as a basis for the analyses presented in this report, the bias 
was carried forward. This temperature bias likely has minimal impact on the analyses in the 
report, since the analyses in the report are concerned with elevated stages in the CCS due to the 
addition of pumped water, where the elevated stages would be minimally affected by any inherent 
temperature bias; the more impOltant variables in this case being rainfall, water-table elevations, 
and pumpage rate. Consequently, the key findings in this report are unlikely to be sensitive to 
temperature biases in the assumed scenarios. 

15. Page 40/41: Effect of Increased Water Elevations in the CCS. The report correctly points out that the 
addition of up to 100 mgd of freshwater to the CCS will raise water level elevations and increase the 
discharge of highly saline water from the CCS into Biscayne Bay and into the Biscayne aquifer. 

16. Page 43: Demonstration of Effects. The report discusses the density differentials between the freshwa­
ter from the L-31E Canal and the hypersaline groundwater underlying the CCS as further increasing 
the potential for reversed gradients and increased movement of hypersaline water from the CCS to the 
Bay and Aquifer. However, he does not discuss that the density differential will also likely result in 
little to no mixing in the groundwater system. 

Author Response: The repOlt discusses differences in piezometric head in the context of flow 
direction, since groundwater will flow from a location of higher piezometric head to a location 
of lower piezometric head. The report states that groundwater density must be factored into the 
calculation of piezometric head and that, as a consequence of pumping water from the L-31E 
Canal into the CCS, water will flow from the CCS towards the L-31E Canal whenever the piezo­
metric head at the CCS is greater than the piezometric head at the L-31E Canal. This is the 
undesirable consequence of pumping water from the L-31E Canal that is addressed in the report. 
Whereas density vruiations have an impact on mixing of saltwater and freshwater in the aquifer, 
this phenomenon is not discussed in the report since it is regarded as a sepru·ate issue. Further­
more, subsmface mixing of salt and fresh water depends on several other factors in addition to 
the difference in piezometric head between the CCS and the L-31E Canal. The mixing issue will 
certainly be a primary focus of any follow-up investigation dealing with the movement of saline 
groundwater Oliginating in the CCS. 

17. Page 44: Historical Anecdote. The report again provides results of early studies by Dames and Moore 
(1978) showing the an increase in water level of 0.5 feet in the CCS (as predicted with the addition of 
100 mgd of L-31E Canal water) will result in a one-mile inland movement of the saltwater intelface. 

18. Page 45/46 : Salinity Dynamics and Pumping From the L-31E Canal. The report's Conclusions Sec­
tion provides a good summru), of many of the points above. 
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Memorandum 
11 November 2015 

To: Lewis, Longman & Walker, P.A. 

From: Dr. William Nuttle, PhD, PEng 

RE: Calculations show increased power output is the cause of higher 
evaporation rates 

My analysis of the water and salt budget data assembled by FPL indicates that increased power 
output by the two nuclear power plants causes evaporation from the CCS to increase, and this is 
the primary cause for the recent rise in salinity values. I used regression analysis to investigate 
claims by FPL that unusually low rainfall is the cause of the rise in salinity values. This analysis 
reveals a strong relationship between power output by the plants and evaporation from the CCS. 
By comparison, empirical relationships with rainfall were less robust statistically. 
Thermodynamic calculations confirm that the correlation between power output and evaporation 
reflects the balance between increased thermal loading to the CCS and increased dissipation of 
heat from the CCS primarily through evaporation. This establishes that changes in plant 
operations are the cause of increased evaporation and related increases in temperature and 
salinity in the CCS. 

Overview of Water and Salt Budgets 
The following summary of the water and salt budgets is based on daily fluxes reported in the 
spreadsheet used to perform the budget calculations for the 2014 Post-Uprate Report. I 
summarized these data by computing monthly averages for the water and salt fluxes, Table 1 and 
Figure 1. 

The principal fluxes involved in the balance between inflows and outflows of water to the CCS 
are evaporation, rainfall, inflow from interceptor ditch pumping, seepage across the east and 
south boundaries, and bottom seepage in zones A and D, Figure 2. The long-term pattern in the 
bottom seepage is net downward flux in zone A, which is immediately downstream of the 
discharge from the plant circulating pumps, and net inward flux through the bottom in zone D 
and through the east side of the CCS from Biscayne Bay. Other water fluxes are small by 
comparison to these principal fluxes. 

Larger water fluxes occur on shorter time and space scales. The largest water fluxes in the CCS 
(Table 1) are associated with days with high rainfall, seepage associated with the "underflow" 
phenomenon (estimated from the difference in measured canal discharge within the CCS), and 
daily fluctuations in the volume of surface water contained in the CCS. These fluxes can 
dominate the water balance over periods of days to weeks, but their effect is ephemeral. 

The principal fluxes required to balance inflow and outflow of salt to the CCS are bottom 
seepage out through zone A and the inflows from bottom seepage in zone D, seepage induced 
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from Biscayne Bay through the east boundary of the CCS, Figure 2, and interceptor ditch 
pumping, seepage across the east and south boundaries, and the accumulation of salt within the 
CCS 

Effect of Power Plant Operations 
FPL has made available detailed information about the day-to~day operation of the units of the 
power plant that use the CCS for cooling for the period June 2011 through May 2014.1 This 
makes it possible to examine how changes in power plant operations affect elements of the water 
and salt budget. To do this I compiled combined daily power output from units 1, 3 and 4, and I 
calculated the average combined power output for each month for the period that plant 
operations data are available, lower panel of Figures 1 and 3. 

Effect of Power Plant Operations on the Water and Salt Balances 
By its effect on evaporation, power plant operations also affect other elements of the water and 
salt budgets. I investigated this by dividing the months in the 'period June 2011 through May 
2014 into contiguous periods of "high" and "low" power output, using 1200 MW as the 
threshold power level, lower panel in Figures 1 and 3, and summarized water and salt fluxes for 
each set month. Average power output during the high output months was about twice that 
during the low output months (1581 MW compared to 881 MW), Table 2. The corresponding 
increase in evaporation, which amounts to an increase from an average of 3040 to 4110 acre-feet 
per month, agrees with at least one estimate of increase in evaporation anticipated from the 
planned uprate modifications. 

Average evaporation increased by about 35 percent during months of high power output 
compared with months with low power output, Table 2. However, it is the net difference of 
rainfall minus evaporation that lowers water levels and drives groundwater seepage into the 
CCS; this difference is twice as large during months of high power output. Similarly, the 
seepage of Biscayne Bay water into the CCS along the east side also is doubled. 

The difference in net salt flux is even greater, Table 3. Virtually all of the accumulation of salt in 
the CCS that accounts for the rise in salinity occurred during months with high power output. 
During months with low power output the net salt flux was small and directed out of the CCS, 
i.e. essentially zero. 

Effect of Power Plant Operations on Evaporation 
Regression analysis shows that monthly average evaporation from the CCS increases linearly 
with the monthly average of the combined power output from the power plants, Figure 5. This is 
expected based on principles underlying the design of the CCS: power output from a thermo­
electric generation plant is directly related to the amount of heat that must be dissipated into the 
environment. Evaporation is one of the principal mechanisms by which the CCS dissipates heat. 
Other factors also affect the rate of evaporation from the CCS. Evaporation varies seasonally, in 
response to heating by the sun, and with changing weather conditions. In particular, evaporation 
is suppressed during periods of rainfall. Both effects are evident in the times series of monthly 

1 c.f. Appendix D: Plant Outages, in FPL Turkey Point Data Delivery for Units 3 & 4 Uprate Project - February 
2014; and Appendix A: Plant Outages, in FPL Turkey Point Post-Uprate Monitoring Report for Units 3 & 4 Uprate 
Project - August 2014 
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evaporation and rainfall shown in the upper panel of Figures 1 and 3. These additional sources 
of variation contribute to the scatter around the linear relationship between evaporation and 
power output. 

By comparison, regression analysis reveals the absence of a strong relationship between rainfall 
and CCS evaporation, Figure 5. Similarly, investigation of possible relationships between power 
output and rainfall and other elements of the water arid salt budgets fails to find another 
relationship as strong as the one between power output and CCS evaporation, Figures 6 through 
13. 

Thermodynamic Calculations Confirm a Causal Relationship 
The trendline in the plot shown in Figure 4 is fitted to these data, and therefore it represents the 
general trend in the data rather than the underlying physical processes that might be responsible 
for this trend. The slope of the trendline is ~2200 cubic feet per day per MW of electric power 
output. 

To investigate the degree to which the trend of increasing evaporation might be explained by the 
increased heat loading to the CCS at higher power output, I calculated the additional power 
dissipated from the CCS by an additional 1 million cubic feet per day increase in the evaporation 
rate. This calculation is based simply on the latent heat of vaporization for water, which is a 
physical property of water. I used the value for freshwater, ignoring for purposes of simplicity 
the effect of salinity on the evaporation process. The result of this calculation is 740 MW heat 
dissipated per 1 million cubic feet per day of additional evaporation or, in terms comparable to 
the slope of the plot, 1300 cubic feet per day per additional MW heat dissipated by the CCS. 

The MW of electric power output and the MW of heat dissipated from a thermal power plant are 
related to each other by principles of thermodynamics and the operating characteristics of the 
power plant. The nuclear power units at Turkey Point are thermal power plants. A value of 33% 
is reasonable for the overall thermal efficiency of the power plants; values typically range 
between 30% and 40%. At a thermal efficiency of 33% the MW of heat dissipated by the CCS is 
exactly twice the MW of electric power produced. Applying this equivalence to the latent heat 
calculations results in a value of ~2600 cubic feet per day additional evaporation per additional 
MW of electric power output. 

This trend is the theoretical maximum additional evaporation that could occur from the CCS, 
based on the assumption that all of the increase in the thermal loading is dissipated through 
evaporation. Comparison with the slope of the trendline from the data suggests that in actuality 
about 85% of the additional heat loading is dissipated by evaporation. This result is consistent 
with increased heat loading being the main cause for the observed increased evaporation because 
heat dissipation from the CCS occurs through two additional mechanisms, black-body radiation 
and conduction. All three mechanisms act in parallel; each accounts for a portion of the total 
heat dissipation. In all three increased heat dissipation occurs as the result of increased water 
temperature, which is the result of increased thermal loading from the power plants. 

Overall, the results of this analysis point to increased power output by the nuclear units and the 
associated increase in heat loading as the principle, direct cause for increased temperatures, 
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increased evaporation, and increased salinity values that have occurred in the CCS in the post­
uprate period. Although low rainfall may contribute to increasing salinity values, as FPL claims, 
low monthly rainfall is not associated with higher rates of evaporation; the R2 is very low, Figure 
1. The addition of freshwater by rainfall affects the rate of evaporation indirectly, by changing 
salinity, and this is a relatively small effect on evaporation. Rainfall may be associated with 
lower heat loading to the CCS, and thus lower water temperatures. But, this is only because the 
sky is cloudy when it rains, and clouds reduce heat loading by solar radiation. 

Finally, the thermodynamics analysis outlined above uses basic principles taught to 
undergraduate students of engineering. Indeed, this analysis could easily be given as a 
homework or exam problem in an introductory thermodynamics course. It can be reasonably 
expected that any licensed professional engineer practicing in the fields of civil or mechanical 
engineering would be able to perform this same analysis. In particular, any engineer with 
responsibility for operating a thermal power plant should be able to carry out this analysis. 
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Table 1: Magnitudes of different water fluxes involved in the CCS water budget. Water 
balance fluxes that differ by a factor of 2 or more between the 2012 and 2014 reports are 
highlighted. 

Water Flux 2014 Report 2012 Report Other 

ft3/day ft3/day ft3/day 

CCS surface discharge 2.4E+08 

Max 1-day rainfall 1.6E+08 1.7E+08 

N-S difference in measured 2.9E+07 
CCS discharge (underflow) 

Daily change in CCS Vol 
5.4E+06 6.3E+06 

Evaporation (a-.erage) -5.1E+06 -4.2E+06 

Rainfall + runoff (a-.erage) 2.8E+06 3.2E+06 

Bottom seepage (Zone A) -6.1E+05 -1.1E+06 

Long-term seepage loading -1 .0E+06 
to aquifer 
Side seepage (East) 1.5E+06 6.3E+05 

10 pumping 4.4E+05 6.1E+05 

Bottom seepage (Zone D) 4.0E+05 5.6E+05 

Blowdown (inflow to CCS) 1.9E+05 1.7E+05 

Side seepage (South) 3.0E+05 9.9E+04 

Side seepage (West) 1.2E+05 6.8E+04 

Bottom seepage (Zone C) 3.6E+04 4.5E+04 

Bottom seepage (Zone B) 1.7E+04 2.4E+04 

Side seepage (North) 5.0E+02 -3.6E+02 

CCS Volume 6.303E+08 ft3 
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Table 2: Summary of water budget components reported as averages of All Data 
(September 2010 through May 2014) and average for periods of Low Power and High 
Power plant operations (see lower panel in Figures 1 and 3). Units are cubic feet per day. 
Positive fluxes are oriented into the control volume. Note that the data summarized in the 
"Low Power" and "High Power" columns together do NOT constitute all of the data. 

Ave rage Wate r fl ux cfd 

All Data Low Power High Power 

Zone A -6.08E+05 3.81E+04 -5.96E+05 

Zone B 1.73E+04 2.46E+04 2.30E+04 

Zone C 3.55E+04 2. 48E+04 4.90E+04 

Zone D 3.99E+05 4. 97E+03 7.89E+05 

net Bottom FI ux -1.51E+05 1. 16E+05 2.74E+05 

East 1.48E+06 7.05E+05 1. 97E+06 

West 1.23E+05 1. 22E+05 1. 18E+05 

North 4.97E+02 1.60E+03 3. 89E+02 

South 3.01E+05 2.78E+05 3.04E+05 

ID pump 4. 39E+05 4.23E+05 4.17E+05 

Blowdown 1.86E+05 1.97E+05 1.95E+05 

Rain 2.76E+06 2. 92 E+06 2.80E+06 

Evap -5.10E+06 -4.42E+06 -5.97E+06 

Net Flux 2.77E+04 3.22E+05 9.41E+04 
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Table 3: Summary of salt budget components reported as averages of the available data 
calculated for All Data (September 2010 through May 2014) and average for periods of 
Low Power and High Power plant operations (see bottom panel of Figures 1 and 3); units 
are pounds per day. Positive fluxes are directed into the control volume. Note that the data 
summarized in the "Low Power" and "High Power" columns together do NOT constitute 
all of the data. 

Average Salt flux Ib/day 

All Data Low Power High Power 

Bottom Seepage 

Zone A -3.D4E+06 -1.18E+06 -3.18E+06 

Zone B 6.08E+04 9. 31E+04 7. 95E+04 

Zone C 6. 23 E+04 3. 77E+04 9.80E+04 

Zone D 4.68E+05 -5.81E+05 1.84E+06 

Side Seepage 

East 2. 67E+06 6. 62E+05 4.01E+06 

West 6.39E+03 6.28E+03 6.90E+03 

North -8.82E+02 1.81E+03 -1. 17E+03 

South 3.93E+05 4. 19E+05 3.76E+05 

ID pump 3.63E+05 1.81E+05 4.22E+05 

Blow down 1.07E+05 1.10E+05 1. 11E+05 

Net Flux 1.09E+06 -2.54E+05 3.76E+06 
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Figure 1: Monthly average values for the volume of water in the CCS and the major 
seepage fluxes are compared with rainfall and evaporation and combined power output for 
power plants that use the CCS for cooling for the period of record. Months designated as 
High and Low power output for the analysis of the water and salt budgets are shown. 
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Figure 2: Location of zones used in the calculation of the bottom seepage fluxes 
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Figure 3: Monthly average values of salinity and the major seepage fluxes of salt in the 
CCS compared with rainfall and evaporation and combined power output for power plants 
that use the CCS for cooling for the period of record. Months designated as High and Low 
power output for the analysis of the water and salt budgets are shown. 
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Figure 4: Monthly evaporation is related to the average combined power output from the 
units that rely on the CCS for cooling. The slope is statistically significant at the level of p 
= 8xlO-6• 
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Figure 5: Monthly average rainfall is not strongly related to CCS evaporation. The value 
of p for this relationship is 0.269, which indicates no significant relationship. 
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Figure 6: Monthly combined water seepage flux up through Zone D and along the East 
side of the CSS is not related to the average combined power output from the units that 
rely on the CCS for cooling. The value of p for this relationship is 0.185, which indicates 
no significant relationship. 
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Figure 7: Monthly combined water seepage flux up through Zone D and along the East side 
of the CSS is moderately related to monthly rainfall. The value of p for this relationship is 
0.028. 
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Figure 8: Monthly water seepage through the bottom of the CCS in Zone A is not related 
to the average combined power output from the units that rely on the CCS for cooling. The 
value of p for this relationship is 0.479, which indicates no significant relationship. 
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Figure 9: Monthly water seepage through the bottom of the CCS in Zone A is not related to 
monthly rainfall. The value of p for this relationship is 0.636, which indicates no 
significant relationship. 
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Figure 10: Monthly combined salt seepage flux up through Zone D and along the East side 
of the CSS is not related to the average combined power output from the units that rely on 
the CCS for cooling. The value of p for this relationship is 0.260, which indicates no 
significant relationship. 
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Figure 11: Monthly combined salt seepage flux up through Zone D and along the East side 
of the CSS is not related to monthly rainfall. The value of p for this relationship is 0.157, 
which indicates no significant relationship. 
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Figure 12: Monthly salt seepage through the bottom of the CCS in Zone A is not related to 
the average combined power output from the units that rely on the CCS for cooling. The 
value of p for this relationship is 0.470, which indicates no significant relationship. 
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Figure 13: Monthly salt seepage through the bottom of the CCS in Zone A is not related to 
monthly rainfall. The value of p for this relationship is 0.562, which indicates no 
significant relationship. 
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FPL TP CCS Salinity Reduction Proposal Evaluation 

1.0 Executive Summary 

Hypersaline conditions exist within and beneath the Cooling Canal System (CCS) located at Florida Power 

and Light's (FPL) Turkey Point Power Plant in southern Miami -Dade County. To address these 

hypersaline conditions, FPL is proposing to dilute the existing CCS waters with 14 million gallons per day 

(mgd) of additional fresh and/or brackish water from the SFWMD L-31E canal or from the Floridan 

aquifer in order to reduce and maintain a salinity of 35 practical salinity units (psu) in the CCS canals. It 

is FPL's position that asa resultof reducing the CCS water salinity to match that of Biscayne Bay 

combined with the CCS water levels associated with routine operations ofthe cooling system, the 

hypersaline groundwater and the associated effects on the inland position of CCS saline groundwater 

will stabilize and the inland extent of the saline groundwater wedge will retreat eastward from its 

current position over the next 30 years. FPL has developed a two-dimensional, cross-sectional, density­

dependent groundwater model through the study area within the Biscayne aquifer -- with associated 

documentation along with a water budget spreadsheet model used to estimate the volume of Floridan 

Aquifer System water needed to reduce CCS salinity levels to 35 psu -- to support its proposal. 

The purpose of this technical memorandum is to (1) evaluate FPL's groundwater model and associated 

documentation, (2) correct assumptions and data and conduct revised simulations, (3) reevaluate FPL's 

proposal and associated conclusions based on the revised simulations and (4) conduct additional 

simulations - including use of another model to evaluate effects of groundwater withdrawals from the 

Floridan aquifer system -- to address other concerns and scenarios not included in FPL's submittal. 

District staff review of FPL's 2-D groundwater model identified three areas where additional evaluation 

was warranted: (1) model data and values with inconsistent datums, (2) specified heads which deviate 

from average elevations calculated from District databases and (3) more appropriate choice of canal for 

the western boundary condition (C-111). Regarding Item 1, it is apparent that data used in FPL's model 

inadvertently switched between two datums; that is the National Geodetic Vertical Datum (NGVD) of 

1929 and the National American Vertical Datum (NAVD) of 1988. Because NAVD is approximately 1.5 

feet higher than NGVD and the hydraulic gradient is rather flat in south Florida, these datum 

discrepancies can have a large effect on simulated hydraulic gradients and model interpretations and 

conclusions. Regarding Item 2, SFWMD downloaded data from SFWMD's DBHYDRO database and FPL's 

submitted monitoring data regarding water level elevations and used this data to evaluate model 

sensitivity to small changes in specified head elevations. Regarding Item 3, SFWMD tested the model 

responses to stage elevations from the C-111 Canal as a more appropriate western boundary condition -

- rather than the L-31W canal used in the FPL model-- because the C-111 is the controlling canal for 

water levels in the area. Two additional sensitivity runs were conducted by the District; one was to 

evaluate the potential impact of increasing the stages in the CCS by 0.25 feet on the inland position of 

saline groundwater (possible increase due to adding 14 mgd to the system); the second was to assess 

the possible impacts associated with a hypothetical increase in sea level of 0.25 feet. 
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Results from FPL's original model runs were compared with the adjusted water level data set and the 

additional sensitivity runs developed by the District to evaluate the proposed 14 mgd addition of 

fresh/brackish groundwater to the CCS. Results of these simulations were generally consistent with 

FPL's model; that is, that the freshening of the CCS with 14 mgd of fresh/brackish water will serve to 

return the CCS to a saltwater concentration similar to Biscayne Bay. However, FPL's model indicates 

that the proposed action will not only reduce the salinity of the CCS water, but will also reverse the 

western movement of the hypersaline plume. In contrast, SFWMD's model does not indicate such a 

reversal in the inland groundwater movement. In fact, SFWMD's model indicates a continued increase 

in the western movement of the hypersaline plume. Slight differences of several hundred feet were 

noted in the position and orientation of saline groundwater west of the CCS when comparing whether 

or not the stage in the CCs was raised an additional 0.25 feet. There was also no significant change in 

the inland position and orientation of saline groundwater associated with an increase in sea level of 0.25 

feet, which may be due to the higher water level elevations that occur in the discharge side of the CCs. 

In an attempt to gain insights into the significance ofthe continued potential westward movement of 

saline groundwater, two additional model simulations were run by the District. in the first, a 'no action' 

simulation was run in which the hypersaline conditions within the. CCS remain unchanged for 30 years. 

The second scenario capped the salinity of the CCS at 35 psu from 1972 through 2043, representing a 

hypothetical condition where the CCS never became hypersaline. The model calculated groundwater 

salinity distributions were then compared with the model runs representing the CCS becoming 

hypersaline and then being managed at a salinity of 35 psu for 30 years. Results suggest that the inland 

position and orientation of saline groundwater for the proposed 14 mgd scenario rests between the no 

action and constant sea water salinity scenarios. 

FPL's analysis did not include an assessment of the potential impacts of withdrawing 14 mgd on existing 

legal uses ofthe Floridan aquifer. To provide insight into this question, the District utilized the regional 

East Coast Model to estimate drawdowns resulting from the proposed withdrawals. The results of the 

effects of the 14 mgd withdrawals on the Floridan aquifer indicated a 40-foot drawdown at the site, but 

only a few feet of drawdown at existing, adjacent legal users of the Floridan aquifer such as Florida Keys 

Aqueduct Authority in Florida City, Miami-Dade Water and Sewer Department and the Ocean Reef Club 

in Key Largo. 

2.0 Introduction 

In 1972, following a law suit brought against Florida Power and Light (FPL) by the United States of 

America, the predecessor of the South Florida Water Management District (SFWMD or the District) 

entered into an agreement with FPL for the construction and operation of a cooling canal system (CCS) 

at the Turkey Point Power Plant in southern Miami-Dade County. The purpose of this agreement was to 

restrict the direct discharge of heated water from the plant into Biscayne Bay and instead use a c1osed-
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loop system, which would allow the water to cool and be reused by FPL on their property. At that time, 

it was identified that the construction of a series of saline cooling canals within the Model Lands area of 

Miami-Dade County could potentially impact the Biscayne aquifer. As a result, the agreement required 

the construction of a seepage control system (i.e., Interceptor Ditch) designed to limit the loss of 

freshwater and to restrict the westward migration of saline water west ofthe L-31E canal beyond which 

would occur naturally. Monitoring of surface water and groundwater was also required. Amendments 

to the original agreement were made four separate time's mainly addressing monitoring requirements 

and the seepage control operation. A fifth agreement between FPL and SFWMD was reached in 2009 

following the uprate approval ofthe nuclear Units 3 and 4 in 2008. This agreement required FPL} in part, 

to revise the Interceptor Ditch seepage control system operations, to enhance the existing monitoring 

program, and to mitigate, abate or enact other remedial measures to control the migration ofthe saline 

interface caused by the operation of the CCS. 

In 2012, FPL provided the SFWMD with a Turkey Point Pre-uprate report} which identified that the 

hypersaline water originating from the CCS had migrated into the Biscayne Aquifer to varying degrees 

and distances surrounding the CCS. To address this, FPL is considering an option of reducing the salinity 

levels within the CCS to those of seawater (35 psu) and conducted some preliminary evaluations of the 

concept. The studies, which consisted of a technical document discussing their findings, a spreadsheet 

model addressing the salt balance within the CCS} and a 2-D cross-sectional density-dependent solute­

transport groundwater model, were sent to the District for review and approval. 

. District technical staff reviewed the reports and models sent by FPL to the required Agencies and District 

leadership. This report is compiled to document the procedures and findings of the District's technical 

review of FPL's proposal. District staff was tasked with documenting the finding of the review and the 

submittal of the findings along with FPL's and the District's work to FPL, District leadership, the Florida 

Department of Environmental Protection (FDEP) and Miami-Dade County to aid of their joint exploration 

of CCS salinity management options. 

3.0 Approach 

In August 2013, FPL provided the District with a proposal for reducing the salinity within the CCS to 

levels consistent with Biscayne Bay and the Atlantic Ocean. The District, working in conjunction with 

FDEP and Miami-Dade County (AgenciesL elected to provide the initial technical evaluation of the FPL 

proposal and then share its findings with the Agencies and FPL. Upon receipt ofthe proposal, District 

staff used the following procedure for review: 

3.1 Water Budget Analysis: 
FPL's spreadsheet analysis was sent to the District's contract water budget expert for review and 
analysis. A copy of the assessment and findings are included as Appendix E of this report. 
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3.2 Two Dimensional Density-Dependent Solute-Transport Groundwater 
Model 
FPL provided the District with a technical memorandum prepared by their contractor Tetra Tech that 
documents the model structure data and assumptions. In addition, FPL made available all model 
datasets, which enabled the District to better understand the model setup, data and to conduct 
sensitivity runs. District staff reviewed the FPL technical memo and model data sets initially to 
determine data consistency. In that review, two issues were identified. The first involved data values 
which were based on a different datum (NGVD and NAVD). The second observation was.that some of 
the specified head values were slightly different than calculated values produced from District databases 
(example, Biscayne Bay stage and Stage data for District canals L-31E, L-31N and C-l11). The values 
used by FPL may have been based on data from different monitor stations (as was the case in Biscayne 
Bay) or from different data-bases or periods of record. In any case, the differences were on the order of 
a few tenths of a foot but could be sufficient to produce different results. Accordingly, it was decided to 
evaluate the sensitivity of the model to see how robust the calculated location and orientation of saline 
groundwater was to small changes in water levels. 

A series of model sensitivity runs were identified as listed in the table below. Results from these 
sensitivity runs are described below. 

3.3 Floridan Aquifer Withdrawal Assessment: 
FPL's scope of study did not include an assessment of the impact of withdrawing 14 mgd from the 
Floridan aquifer on existing legal uses. This was an important consideration of the proposed project so 
the District elected to use the LECFAS model to assess potential impacts 
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Figure 1- Site Map with Monitor Well Locations 
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4.0 Review and Findings of the FPL Submittals 

4 .1 Cooling Canal System Water Budget 

FPL used a CCS water and salt budget model developed for and under review by the District and 
documented in the pre-uprate report (FPL 2012) to estimate the volume of water needed for dilution. 
Using this water budget model, FPL concludes that the addition of 14 mgd of low salinity water from the 
either the Floridan aquifer or L-31E canal north of the plant site and discharged into the CCS would 
reduce the salinity concentration in the CCS to approximately seawater within 1 year of continuous 
operation. The analysis also suggests that the added 14 MGD of water would increase levels in the CCS 
by approximately 0.25 ft. 

The water and salt budgets used are described in the Pre-uprate report (2012), and the calculations and 
results of the volume necessary were included in the FPL Cross-Sectional Model of Turkey Point Cooling 
Canal System report (2013). The general methodology used was: 

a. Review and analyze FPL submitted documentation and model data sets. 

b. District staff to review the FPL submittals in order to provide an independently 

evaluation of the data, assumptions, methods and findings for accuracy and correctness. 

c. Correct errors within the model or conduct independent assessments if needed to 

address omissions. 

d. Conduct sensitivity evaluations in order to gain an understanding of how changes to the 

area hydrology could affect results. 

District staff contracted with an outside water budget expert to evaluate and conduct an independent, 

spreadsheet budget calculation and review of the work submitted by FPL and to validate the assumption 

that 14 MGD was sufficient to reduce the CCs to saline conditions. The result of this work is 

documented in a tech memo provided to the District and included in this report as Appendix E. The 

analysis require some changes to the water and salt budget model submitted by FPL but the results of 

the calculations show that the addition of an inflow of 14 mgd of brackish water from the Floridan 

aquifer is sufficient to reduce the long-term average salinity in the CCs to near or below the target value 

of 35,000 mg/I TDS and is consistent with the FPL conclusion . Temporal variability will remain and 

seasonal and yea r-to-yea r variation in rainfall and, to a lesser extent, evaporation will drive fluctuations 

in salinity on similar time scales. More detailed model calculations are required to fully describe the 

effect that the additional input of Floridan aqUifer water would have on salinity in the CCs. 

While 14 mgd of FAS water appears to be a reasonable estimate ofthe volume of water needed to 

reduce the CCS salinity, no evaluation ofthe potential impacts that could be associated with the 

withdrawal of 14 mgd from the FAS was included in the report for District evaluation. This issue will be 

discussed in Section 5. 
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4.2 . 2-Deminsional, Cross-Sectional Density-Dependent Solute-Transport Groundwater 
Model 

FPL provided the District with a proposal for reducing the hypersaline conditions within the CCS at the 

FPL Turkey Point facil ity. The submittal included a report and data sets that were reviewed by District 

staff. Documentation of FPL's methods, assumptions, and findings can be found in their report (2013). 

Hypersaline conditions exist within the CCS because water quality at the surface becomes hypersaline as 

a result of evaporation and plant operations and its lack of direct surface water interaction with 

adjacent water bodies. The result is that hypersaline water sinks beneath the CCS to the base of the 

aquifer because it is denser, potentially contributing to the inland migration of the saline interface in 

southern Miami-Dade County. To address the hypersaline conditions at the site, FPL is proposing to 

dilute the existing CCS with 14 mgd of additional fresh and/or brackish water from the SFWMD L-31E · 

canal or from the Floridan aquifer. 

To support their proposal, FPL provided a two-dimensional groundwater flow and density-dependent 

transport model of the Biscayne aquifer to the SFWMD using the USGS computer code known as 

SEAWAT (2003). This USGS 2-D model was originally developed by Hughes (2009) and subsequently 

modified by FPL (2013) to address specific issues relating to the CCS at the FPL Turkey Point Power Plant. 

The model is a two-dimensional cross-sectional model through the Biscayne aquifer across southern 

Miami-Dade County in a general east/west direction beginning on the west in the C-l11 basin and 

terminated on the east off-shore of old Rhodes Key. The primary modifications made by FPL (2013) to 

the original USGS model are adjustments to the FPL cooling canal systems, internal boundary conditions, 

and changes to aquifer properties based upon recent aqUifer performance tests conducted at the 

facility. Figure 1 provides the project location. 

This two-dimensional model modified from Hughes (2009) allows for a simple and quick method for 

evaluating proposed changes and provides reasonable results for a rudimentary assessment of possible 

alternatives. This model can be run and processed in a short period oftime and has significant cost and 

time advantages compared to the development of a full 3~D solute transport model of the aqUifer 

system. However, the geometry ofthe CCS and its plume are poorly represented at the regional scale 

by the 2-D model. The 2-D model also lacks essential featu res of regional hydrology that can affect the 

behavior of the plume. Recharge from rainfall and water loss from the aquifer due to evaporation and 

well withdrawals are not accounted for. Neither are the interaction between the aquifer and canals 

outside of the immediate area of the CCS, which can function both as sources of recharge and discharge 

from the aquifer. Limitations of using a 2-D versus a 3-D model are numerous because of the overly 

simplified hydrology, inherent constraints in 2-D flow and transport fate when applied to a 3-D problem 

and accordingly, results provided on saline movement in the region derived from the 2-D model should 

be considered as a very generalized representation of what could be expected. 

The model provided by FPL is a cross-sectional model through the Biscayne aqUifer with the vertical 

discretization divided into 31 layers each 3 feet thick. Figure 2 shows the horizontal hydraulic 
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conductivity with depth. The hydraulic conductivity does not vary laterally within an individual layer. 

The high hydraulic conductivity occurring at a depth of approximately -27 feet NGVD is a very productive 

unit of the Key Largo Limestone. Note that this is the same zone that the proposed radial collector wells 

are targeting as described in FPL's Site Certification Application proposed for Units 6 and 7 . 

. . rOT .. 

10000 

9000 

8000 

7000 
>: 6000 ca 
"0 ....... 5000 
~ 
..c 4000 
~ 

3000 

2000 

1000 

0 

FPL Cooling Canal Seawat Model 

f-kh 104290 ftjdayforthis layer 

I" .~ 

~: , f~ ~ 
I J I ;~ If<: .. ~~ :Jt I; li. i ;~ 

I;~ ;~~ ~ ~~. ~ .i 
.~ 

; I;, 
~~ 1~ 1 f. ' ti: 

,~,:~~ j ~~ ~! r~ I ~ I~ I " 
;- :~ 'I '~ I }1 I'J 

I ~ I'· , 
3 -3 -9 -15 -21 -27 -33 -39 -45 -51 -57 -63 -69 -75 -81 -87 

Depth Below Ground 

l----:------,------------.,~--------------_,_I .. -. . . - ... .. 

Figure 2. Hydraulic Conductivity of the FPL Biscayne aquifer model. 

The use of a constant thickness and constant hydraulic conductivity for each layer of a model that 
stretches 136,000 feet across the Biscayne aquifer is a highly simplified representation of the 
groundwater system. FPL states that "No attempt was made to approximate the thinning of the aquifer 
to the west as it was believed that thickness changes would have an insignificant effect on model 
transmissivity given variability in hydraulic conductivity". This simplifying assumption of constant 
aquifer thickness over the model domain is incorrect and may influence the advective flow component 
of the model and the associated movement of saline water within the aquifer. The assumption that the 
hydraulic conductivity does not change across the model and that the highly transmissive zone of the 
Key Largo Limestone is laterally contiguous at -27 feet NGVD is also questionable. Modification of the 
model to more accurately reflect the area hydrogeology would require the model to be recalibrated. 

4.2.1 Datum Inconsistencies 

Besides the inherent problems identified above by using a simplified 2-diminsional model, another key 

inconsistency was identified in the FPL report . It appears that the data used to simulate the canal stages 

had mixed datum reference points. FPL provided two model simulations, a historical model simulation 

which has the CCS operating at it's historically did from 1975 through the present. A second simulation, 
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called the salinity reduction simulation, assumes the 14 mgd inflow of brackish water into the tcs and 

simulates a period of 30 years beginning in 2015. In the historical simulation, FPL assumed all canals and 

ocean levels were referenced to NGVD. However, for the salinity reduction simulation, they assumed 

that the canals and ocean on the east use a NAVD datum while the west remains at a NGVD datum. This 

creates a series of problems because the difference between NAVD and NGVD is 1.53 feet, with NGVD 

being the higher datum. Basically, by keeping the western boundary at NGVD levels for the salinity 

reduction run and changing the eastern canals and ocean to reflect NAVD levels, an additional 1.5 foot 

west-to-east head gradient is artificially introduced into the simulation. Furthermore, the salinity 

reduction run uses the heads and concentrations from the historical operations run which means the 

heads are starting out 1.5 feet higher than they should be. 

The topography of southern Miami-Dade County is only several feet above sea level in most ofthe area 

except along the Atlantic Coastal ridge. Due to the low topographic and hydrologic gradients of the 

area; deviations on the order of approximately 1.5 feet could significantly alter local groundwater flow 

and salinity migration rates and directions. Figures 3 and 4 show the heads at various points that FPL 

used in their simulations. The mixing of NAVD and NGVD vertical datums is apparent. Correction of the 

FPL data to a single datum was needed to assess the effects of FPL's proposed CCS salinity reduction 

proposal and for the basis of comparison to the historical run and against the sensitivity model runs 

proposed by District staff. 
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Figure 3. FPL Canal Stages for the Operations Model submitted to SFWMD. 
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Constant Head Values for the FPl 
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Figure 4. FPL Canal Stages for the Salinity Reduction Model submitted to SFWMD. 

4 .2.2 Canal, Biscayne Bay and Atlantic Ocean Specified Head Values 

Water levels in the model at maintained surface water features are simulated using constant heads. 

These boundary conditions are the Atlantic Ocean and Biscayne Bay on the east, the C-111 basin on the 

west, and the SFWMD L-31E canal and the CCS in the center. Water levels within the CCS are 

maintained at different elevations and can be divided into the interceptor canal, the discharge canals 

and the return canals. The L-31E and CCS canals have varying depths ranging from several feet upwards 

of 30 feet deep. For each individual simulation, water levels are maintained at a fixed level throughout 

the simulation at each individual canal, but may have different levels between canals. 

The values used by FPL for certain specified-head conditions are not non-unique and do not match long 

term averages calculated from District data-base time series. There is a potential that these differences, 

albeit small, may be significant to affect the model's representation of saline groundwater occurrence 

and movement. Corrections to these boundary conditions, and standardized to NGVD, were conducted 

for District simulations and are required to properly assess the proposed salinity reduction scenario. 
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5.0 SFWMD Model Scenarios Conducted Under this Review 

5.1 Model Simulations and Revisions 

In order to provide an independent review of the FPL proposal, SFWMD conducted a series of model 

simulations to evaluate groundwater conditions. These included 9 simulations using the revised 2-D 

Biscayne aquifer model and 3 simulations with the SFWMD East Coast Floridan Model. Several 

additional recalibration model runs and target-specific sensitivity runs were also conducted but not 

included in Table 1. The nine simulations usingthe 2-D Biscayne aquifer model are listed in Table 1. A 

detailed discussion of each run is provided in Section 5.4. 

Table 1. SFWMD CCS simulations. 

Model Run 

HISJPL 

HIS_SFWMD 

SRJPL_V1 

SRJPL_V2 

SR_SFWMD 

SENS_SFWMD_SLR 

SENS_SFWMD _SEA 

SENS_SFWMD_NC 

SENS_SFWMD_NI 

2-D Flow /Transport Steady State Biscayne Aquifer Model 

Description 

Original FPL Historical Operations Simulation. 

Historical Operations Simulation with SFWMD modifications 

Original FPL Salinity Reduction simulation with mixed NAVD and NGVD canal 

stages. 

Original FPL Salinity Reduction simulation with FPL canal stages all 

referenced to NGVD. 

Salinity Reduction Simulation with SFWMD modifications. 

Sensitivity simulation with combined HIS_SFWMD and SR_SFWMD run with 

Sea Level Rise of 0.25 feet. 

Sensitivity simulation with combined HIS_SFWMD and SR_SFWMD run with 

CCS salinity held at ocean water levels. 

Sensitivity simulation with combined HIS_SFWMD and SR_SFWMD run 

without the 14 mgd Floridan water added. A no change simulation. 

Sensitivity simulation with 'combined HIS_SFWMD and SR_SFWMD run . 

Assumes 14 mgd added to the CCS but it does not increase stages an 

additional 0.25 feet. 
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5.2 Floridan Aquifer Model Simulations 

FPL did not provide an evaluation of the potential impacts of withdrawing 14 mgd either from the L-31 

Canal/Biscayne aquifer or from the Floridan aquifer. For this analysis, it was assumed that the 14 mgd 

would be withdrawn from the upper Floridan aquifer. The Floridan aquifer at Turkey Point is 

approximately 1,000 feet below land surface and is not hydraulically connected to the Biscayne aquifer. 

As a result, a withdrawal of this magnitude does not require an evaluation of potential impacts to 

Everglades National Park and other wetland features, nor does it need to address the SFWMD regional 

water availability rule. 

To evaluate potential impacts to the Floridan aquifer system, the SFWMD's East Coast Floridan Model 

{Giddingset. aI., 2013} was used. This model is a three-dimensional flow and transport model that 

encompasses the entire southeast coast of Florida from Sebastian Inlet to the north extending midway 

between Florida and the Cay Sal Banks in the Florida Straits to the south. The model simulates the three 

primary production intervals with usable water in the Floridan aquifer system. Three scenarios were 

simulated with this tool and are provided in Table 2. 

Table 2. SFWMD Floridan aquifer model scenarios. 

ECFM 3-D Flow /Transport 1989 - 2010 Transient Floridan Model 

Model Run Description 

ECFMNP ECFM - No groundwater withdrawals. 

ECFMPER ECFM - Permitted demands. Groundwater withdrawals north of Miami Dade 

County set at calibration rates. Miami-Dade and Monroe County Floridan 

users at permitted allocations. FPL Unit 5 withdrawals at 12.6 mgd. 

ECFMFPL Permitted users simulation plus the proposed 14 mgd Upper Floridan FPL 

wellfield for CCS dilution. 

5.3 Floridan Aquifer Simulation Results 

Figure 5 provides the estimated location for the proposed FPL 14 mgd Upper Floridan aquifer wellfield. 

The wellfield was simulated along the northern boundary of the CCS and adjacent to the existing Unit 5 

wellfield. The projected drawdown for the proposed 14 mgd wellfield is provided in Figure 6, which 

shows the cumulative impact of all permitted Floridan users in southern Miami-Dade County including 

the Florida Keys Aqueduct Authority {FKAA} near Florida City, the Ocean Reef Country Club on Key Largo, 
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Miami Dade Water and Sewer Departments proposed South Miami Heights wellfield and the existing 

FPL Unit 5 wellfield at the Turkey Point facility plus the proposed 14 mgd for the CCS. 

As shown in Figure 6, the cumulative cone of influence from the users in the area is confined to the 

southern Miami-Dade and eastern Monroe county area. Table 3 provides the estimated additional 

drawdowns at the wells of existing legal users. Drawdowns between 1 and 3 feet are predicted to occur 

at the FKAA wellfield and the Ocean Reef weI/field. Water levels in the Upper Floridan aquifer in 

southern Miami-Dade and eastern Monroe County general range around 40 feet above sea level were 

not locally influenced by wellfield withdrawals. The projected drawdown of several feet onthe existing 

legal users should not have an adverse impact. 

Table 3. Projected drawdowns at existing legal users. 

ECFM 3-D Flow /Transport 24 year Simulation 

Existing Legal User Permitted UFA Allocation 

FPL Unit 5 (2009 Power Plant Certification) 12.6 mgd 

Florida K~ys Aqueduct Authority SFWMD 6.97 mgd 

permit 13-0000S-W 

Ocean Reef Country Club SFWMD permit 0.58 mgd 

44-00001-W 

Ocean Reef Country Club SFWMD Perrhit 1.42 mgd 

44-00002-W 

Miami Dade Water and Sewer Department 23.3 mgd 

SFWMD Permit 13-00017-W (South Miami 

Heights Wellfield) 

Projected Drawdown 

40.4 feet 

1.1 feet 

2.3 feet 

2.6 feet 

0.3 feet 
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FPL Turkey Point - Estim ated Floridan Well Locations 

Figure 5. Estimated Location of the proposed FPL 14-mgd CCS wellfield. 
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5.4 CCS Historical Simulation Results 

The historical simulation obtained from FPL was run in its existing condition. The situation concerning 

the datum is not an issue for this simulation because FPL referenced all data to NGVD in their original 

model submittal. This simulation is termed HISJPL. 

Because of issues identified during the review of the FPL submittal and discussed in Section 4, SFWMD 

staff modified the model submitted by FPL to reflect these concerns. The thickness of the aquifer, which 

was constant in the original model, was modified to reflect the thickening of the Biscayne aquifer 

eastward from the edge of Everglades National Park on the west to Biscayne National Park on the east. 

Several other lessor modifications were also incorporated and were primarily associated with model 

. stability. However, modifications ofthe model to more accurately reflect the area hydrogeology, other 

than the thinning of the aquifer to the west, "'(ould require the model to be significantly recalibrated . 

Such modifications were not consistent with the scope of review conducted here but can be introduced 

if needed. 

In addition to changes to the model structure, stages used in the model to simulate existing and future 

canal and ocean/bay stages had to be adjusted to represent observed field values. Stages used for the 

simulations were obtained from the SFWMD DBHYDRO data base and the FPL monitoring network and 

all referenced to a consistent NGVD datum. Although the western boundary of the model extends to 

the L-31W canal, stages in the C-111 canal were used for the western boundary because it is the 

controlling canal for water levels in that area of the model. Table 4 provides the levels and source for 

each of the canal and ocean boundary conditions simulated in all SFWMD simulations unless specifically 

stated. The revised SFWMD version of the historical simulation is termed HIS_SFWMD. 

Table 4. Canal/boundary stages used for the SFWMD Biscayne aquifer model simulations. 

2-D Flow /Transport Steady State Biscayne Aquifer Model 

Canal/Boundary 

Atlantic Ocean 

Biscayne Bay 

C-l11/L-31W 

L-31E 

FPL Interceptor Ditch 

FPL discharge canals 

FPL return canals 

Stage 

0.78 ft. NGVD 

0.78 ft. NGVD 

3.44 ft. NGVD 

1.75 ft. NGVD 

1.41 ft. NGVD 

1.63 ft. NGVD 

0.71 ft. NGVD 

Source 

DBHYDRO S-20F downstream gage 

DBHYDRO S-20F downstream gage 

DBHYDRO S-176 downstream gage 

DBHYDRO S-20 upstream gage 

FPL ID monitoring network I.D. gage 

FPL ID monitoring network C-32 gage 

FPL Power UprateTPSWCCS-5 gage 
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The calibration results are provided in the following figures. Each graph shows the observed data, the 

simulated FPL run, and the simulated SFWMD run for water levels or concentrations. Salinity is 

expressed in practical salinity units (psu), parts per thousand (ppt), or mg/L. Seawater is approximately 

35 psu, 35 ppt, 35 gil, or 35,000 mg/L. For this discussion Total Dissolved Solids (mg/I) and psu of sea 

water (expressed in mg/I) are considered approximately equal. Figure 7 shows the water quality 

concentrations at well G-21 Deep. Both the HISJPl and HIS_SFWMD runs provide a good fit to the 

observed values, but this is misleading. The HISJPl run assumes that the levels in the CCS are at 1.27 

feet NGVD while the HIS_SFWMD run assumes levels in the CCS are at 1.55 feet NGVD, which is 

consistent with observed data. This 0.27 foot head difference is significant and results in a noticeable 

inland migration ofthe saline interface if that level was used in the original HISJPl run as shown in 

Figure 8 for the same G-21 Deep well. This is one of the primary reasons why District staff modified and 

partially recalibrated the 2-D model including the need to vary the aquifer thickness across the model 

domain. 

FPl Monitor Well 6-21 Deep 
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-. ~ 10000 • Observed 
E -III 8000 
~ 
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• • 0 
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Figure 7. Simulated and observed water quality concentrations for well G-21 Deep. 
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FPl Monitor Well G-21 Deep 

25000 

20000 

HisJPLwith CCS at 1.55 Ft NGVD-7 

..-. 15000 
~ 

• Observed 

- HisJPL E --VI 

~ 10000 
- His_SFWMD 

X Sensitivity 

5000 

• o jAl, .-.... __ .. 
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Figure 8. Water quality concentrations for well G-21 Deep including CCS stage revisions. 

While the FPL report does compare historic salinity monitoring data to the model-calculated response, 

there is no information to describe whether the model reasonably represents groundwater stage and 

gradients. Comparison of groundwater stage data using monitoring data from wells located along the 

model transect to model-calculated stage data would provide valuable insights into the reasonableness 

ofthe models result in representing area hydrology. District staff included this analysis and water levels 

at well G-21 are shown in Figure 9. The observed and 'simulated water levels are significantly different, 

with both simulations having water levels. approximately 1.0 feet higher than the observed values. This 

demonstrates the limitations of both models because they do not reflect changes in local hydrology 

included drainage canals, groundwater withdrawals, rainfall and other factors. 
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Figure 9. Water levels at well G-21. 

To further illustrate this issue with the model's inability to accurately simulate water levels in the 

western 1/3 ofthe model, water levels obtained from the SFWMD South Dade Model' which is a subset 

ofthe Lower East Coast Subregional (LECsR) Model (Giddings et. aI., 2006), were plotted along the 

model transect and compared against the results from both the HISJPL and HIS_SFWMD simulations. 

The LECsR model is a highly calibrated model and includes all hydrologic aspects ofthe system. It is 

simulated on a daily basis and the-results presented here are the average water levels from 1985 

through 2000 for the calibration period. Figure 10 provides the comparison between models. 

Simulated Water Level Transect from ENP to L-31E 
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Figure 10. Water levels along the model transect. 

To correct the model to more accurately simulate observed water levels would require wholesale 

changes to the model parameters and incorporation of packages which simulate actual conditions (i.e., 
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wellfields). Figure 11 provides the results of concentrations at well G-21 Deep for a sensitivity run 

where water levels in the western portion of the model were reduced 1.0 feet to represent more 

realistic water level conditions in the south Miami-Dade agricultural region. As shown in Figure 11, the 

salt water interface becomes highly unstable and suggests that the interface should have passed well G-

2~ Deep many years before actually being observed. This illustrates the limitations ofth.e 2-D model 

and would require additional calibration and possibly a full 3-dimenisional model to accurately simulate 

conditions in southern Miami-Dade County. 

--
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F! 15000 
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o 
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- Sens_WL 

~HIS_SFWMD 

Figure 11. Sensitivity model run with observed water level conditions in south Miami-Dade County. 

Calibration plots for TDS concentrations at wells L-3 Shallow, L-3 Deep, G-21 Shallow, G-12 Deep and G-

1264, and water levels for wells FKS-9, G-21 and L-3 can be found in Appendix A. In general, the 

HIS_SFWMD model provides a reasonable calibration of the concentrations at the wells but does not do 

a good job simulating water levels at G-21, BBCW6GWl or FKS-9, and the entire western portion of the 

model. It was also observed that water levels take up to 25 years to stabilize from the pre-development 

conditions in areas ofthe model, which is also indicative to the models lack of simulated 

evapotranspiration and rainfall. 

5.5 CCS Future Simulation Results 

Three future simulations were analyzed. These include the original FPL salinity reduction run 

(SR_FPl_V1) which includes the mixing of NAVD and NGVD datums, a revised FPL salinity reduction run 

which corrects FPL levels to NGVD but does not correct the canal stages to those observed in the field 

(SRJPl_V2), and a SFWMD run, which uses the HIS_SFWMD model which includes the modifications to 

the FPL model and also uses the observed water levels at all canals (SR_SFWMD). Each ofthe graphs 

presented includes the previous historical simulation plus the future simulation on one graph. That is, 

the simulation period shown on the graphs is from 1975 through 2040 with the historical simulation 
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represented on each graph as the period from 1975 - 2014 and the future simulation represented on 

the graph from 2015 through 2040. SRJPl_Vl and SRJPl_V2 use the HISJPl historical simulation 

and the SR_SFWMD use the HIS_SFWMD simulation. 
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Figure 12. Salinity concentrations at well G-21 Deep. 

- SRJPL_V1 

-SRJP~V2 

~SR_SFWMD 

Figure 12 provides the TDS concentration results for well G-21 Deep for the future scenarios. The rapid 

decrease in water'quality forthe SRJPl_Vl run is a result ofthe mixing of NGVD and NAVD datum 

assignments to the western boundary. Because the difference between the two is approximately 1.5 

feet, the result for this run is that the western boundary is 1.5 feet higher than should be simulated. As 

a resu It, this higher freshwater head pushes the salt water interface further eastward than the other 

runs. This point is further illustrated in Figure 13, which shows the abrupt change in water levels for 

SR_FPl_ Vi at the historical and future simulation divide but is not evident in the other two simulations. 

The remaining two simulations are similar in trend, with the difference being that the SR_SFWMD does 

a better job of estimating the observed concentrations at the end of the historical simulation period 

where the SRJPl_ V2 run tends to overestimate the TDS concentration at this well. However, both of 

these runs suggest that the addition of the 14 MGD of Floridan water begins to stabilize the interface at 

this location and aquifer depth. 
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Figure 13. Water Levels at well G-21. 
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Figure 14. Location of the 10,000 mgjl IDS line at the base of the Biscayne aquifer for the FPL 

simulations. 

Figure 14 provides the estimated location of the 10,000 mg/I IDS interface at the base of the Biscayne 

aquifer for the three FPL simulations. In the documentation provided by FPL, it was concluded that the 

salt water interface would move eastward as a result of the proposed addition of 14 mgd of 
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fresh/brackish water to the CCS. This is shown by comparing the position of the HISJPl and SRJPl_ Vi 

lines. The position of the SRJPl_ Vi has the incorrect head for the western boundary which gives an 

inaccurate conclusion. Correcting the head on the western boundary actually results in a westward 

movement of the interface even with the salinity reduction proposal as shown by the position of the 

interface at point SRJPl_ V2. Also note that the position of the interface as predicted by the 

SR_SFWMD run is eastward of the SR_FPl_V2 run. 

Water quality beneath the CCs was also analyzed to determine the fate of the hypersaline water once , 
the CCS was reduced to sea water conditions with the introduction ofthe Floridan aquifer water. 

Results presented here are for the SFWMD revised simulations. Figure 15 shows the development of 

the hypersaline conditions underneath the CCS at present and is consistent with the results provided by 

FPl. As noted, water quality not on ly deteriorates vertically downward with time but also expands 

inland and seaward from the facility. The simulation suggests that the base ofthe salt water interface 

has migrated approximately 10,000 feet westward since 1985. 

FPL Turkey Point CCS - Simulated 2014 TDS Concentrations 
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Figure 15. Simulated 2014 TDS concentrations in mg/1. 
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FPl Turkey Point CCS - Simulated 2040 TDS Concentrations 
C-111 US 1 l -31 E Biscayne Bay 

Figure 16. Simulated 2040 TDS concentrations in mg/1. 

Figures 16 is the simulated water quality in the future with the introduction of the brackish water into 

the CCS. As shown, the introduction of the brackish water into the CCS changes the TDS concentration 

from approximately 60,000 to 35,000 mg/I at the surface within a short period oftime. However, the 

denser, hypersaline water continues to remain atthe base ofthe aquifer where'it mixes and continues 

to radiate outward. 

6 Discussion of the FPL Salinity Reduction Proposal for 
Turkey Point 

Modeling provided by FPL, and verified by SFWMD staff, indicates that the addition of the 14 mgd of 

brackish water from the Floridan aqUifer should help to reduce the hypersaline conditions experienced 

at the CCS. Water quality near the surface and beneath the site begins to change to near sea water 

conditions within several years after the addition of the Floridan aquifer water and continues to improve 

with time. However, the hypersaline water becomes trapped near the base of the aquifer and slowly 

mixes with the relatively fresher water surrounding it. The results provided by FPL do show potential for 

addressing the hypersaline conditions at the site but FPL did not provide a discussion on the future 

position of the saline interface in southern Miami-Dade County with or without their proposal. 
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As discussed previously in this report, the 2-dimensional density-dependent solute transport 

groundwater model developed has its limitations. It does, however, allow for an initial look at the 

development of water quality conditions at the site through time and management options that could 

potentially be implemented, which previously was missing. While the FPL report does discuss the 

improvements the model suggests may occur at and below the CC5, it does not address several 

additional concerns including how much this remediation proposal further-mitigates the migration of 

the saline interface landward as a result of FPL's operations. 

To address questions regarding the position of the saline interface and quantify the improvements the 

proposed introduction of 14 mgd of Floridan aquifer water may have on the system, several additional 

model simulations were conducted using the 5FWMD revised version ofthe model. These include an 

evaluation of a 0.25 foot rise in sea level, not allowing the CC5 water quality to exceed that of sea water 

from 1975 through 2040, and a no change simulation, which continu~s to operate the CC5 at hypersaline 

conditions through 2040. These simulations should provide a general understanding on conditions at 

the site through time under various operational strategies. 

Figure 17. The position of the saline interface (1.0,000 mgjl TDS) at the base of the Biscayne Aquifer 

for the future SFWMD simulations. 

Figure 17 provides the location of the interface at the base of the Biscayne aquifer for these future 

simulations. When the 14 md of Floridan aquifer water is added to the CC5, the position ofthe saline 

interface (SR_SFWMD) is seaward of the predicted position ofthe interface if it was not added 

(SR_SFWMD_NC} . This suggests that the addition of the 14 mgd of Floridan aquifer water would have a 

net benefit to the Biscayne aquifer if implemented compared to existing conditions and operations. 

However, the proposal does not fully mitigate the last 40 years of the CC5 operating at sea level to 
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hypersaline conditions because it does not move to a position in the vicinity ofthe SR_SFWMD_SEA 

simulation line, which is the approximate position ofthe saline interface if the CCS had been not been 

allowed to become hypersaline . 

7 Conclusions 

Modeling provided by FPL, and verified by SFWMD staff, indicates that the addition ofthe 14 mgd of 

brackish water from the Floridan aquifer should help to reduce the hypersaline conditions experience in 

the CCS at the site. Water quality near the surface and beneath the site begins to change to near sea 

water conditions within several years ofthe implementation of the proposal and continues to improve 

with time. Additional modeling conducted by District staff also shows that the FPL proposal improves 

conditions in the Biscayne aquifer eastward of the CCS compared to if FPL continues their current 

operations. The proposal does not move the western extent of the saline interface back to a position if 

the CCs would not have been allowed to exceed sea water concentrations. 
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6.0 Appendices 

Appendix A: Calibration Plots 
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Appendix B: Simulation Plots 
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Appendix C: Cross Section Plots 

FPL Turkey Point CCS - Simulated 1985 TDS Concentrations 
C-111 US 1 L·31E ccs Biscayne Bay 
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FPL Turkey Point CCS - Simulated 2015 TDS Concentrations 
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Simulated 2020 TDS concentrations in mgjl. 
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Appendix D: DBHYDRO Data 
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Calumni cglumn2 C~LlIImJlli CcWm~ 

Period of Record Statistical Summary by 
Year 

DBKEY Station Year Mean 
----- - --- ---- ---- -------- -

6570 S20F T 1985 0.629 

6570 S20F T 1986 0.765 

6570 S20F T 1987 0.707 

6570 S20F T 1988 0.71 

6570 S20F T 1989 0.721 
6570 S20F T 1990 0.754 

6570 S20F T 1991 0.828 
6570 S20F_T 1992 0.761 

6570 S20F T 1993 0.753 

6570 S20F T 1994 0.744 

6570 S20F T 1995 0.793 
6570 S20F T 1996 0.627 

6570 S20F T 1997 0.713 

6570 S20F T 1998 0.669 

6570 S20F_T 1999 0.921 
6570 S20F T 2000 0.864 
6570 S20F_T 2001 0.777 
6570 S20F T 2002 0.81 

6570 S20F T 2003 0.71 

6570 S20F T 2004 0.756 
6570 S20F T 2005 0.849 
6570 S20F_T 2006 0.77 
6570 S20F .T 2007 0.898 

6570 S20F_T 2008 0.864 

6570 S20F T 2009 0.812 
. 6570 S20F T 2010 0.836 

6570 S20F T 2011 0.839 
6570 S20F T 2012 0.978 

6570 S20F_T 2013 0.874 

Average 0.783862069 

DBHYDRO Data for S20F _T (used in model for Biscayne Bay and Atlantic Ocean) . 
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'C-GblJliliJlill CIllIIIIllililn2 
Period of Record Statistical Summary by 
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12288 5176_T 

12288 5176 T 

12288 5176_T 

12288 5176 T 

12288 5176 T 

12288 5176_T 

12288 5176 T 

12288 5176 T 

12288 5176 T 

12288 5176 T 

12288 5176 T 

12288 5176 T 

12288 5176 T 

12288 5176 T 

12288 5176_T 

12288 5176 T 

12288 5176 T 

12288 5176 T 

12288 5176 T 

12288 5176 T 

12288 5176 T 

12288 5176_T 

12288 5176 T 

12288 5176 T 

DBHYDRO Data for 51763 (Used in model for (-111) 

Columnl\ 

Year 

----

1988 

1989 

1990 

1991 

1992 

1993 

1994 

1995 

1996 

1997 

1998 

1999 

2000 

2001 

2002 

2003 

2004 

2005 

2006 

2007 

2008 

2009 

2010 

2011 

2012 

2013 

Average 

CCillumm4 

Mean 

-------- -

3.33 

2.979 

3.047 

3.034 

3.32 

3.454 

3.631 

3.563 

3.425 

3.449 

3.519 

3.646 

3.591 

3.32 

3.542 

3.762 

3.268 

3.606 

3.515 

3.465 

3.37 

3.393 

3.74 

3.064 

3.662 

3.758 

3.4405 
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Appendix E: Dr. William Nuttle Report 

Memorandum 

To: Steve Krupa, South Florida Water Management District 

From: William Nuttle 

2 September 2013 

RE: Comments o.n Proposed FPL Turkey Point CCS Abatement Measure 
This memorandum provides my review and analysis of the abatement measure proposed by FPL to 

lower surface water salinity in the Turkey Point CCS and the simulation modeling of the effect this will 

have on the future development ofthe plume of CCS water in the Biscayne aquifer. To reduce salinity in 

the CCS, FPL proposes to supplement the current water budget by the addition of 14 mgd of either 

. freshwater from the L31W canal, orbrackish water (3 gm/I) from the Floridan aquifer. Simulations 

suggest that reducing salinity in the CCS surface water will cause a rapid (within years) reduction of 

salinity in the aquifer beneath the CCS and, over a longer period (decadesL a repositioning of the 

saltwater wedge eastward of its current position in the aquifer. 

My review and analysis addresses following specific issues of concern to the District: 

1) Will the addition of 14 MGD of freshwater reduce salinity in the CCS to 35 gm/I or below, as claimed 

by FPL in their presentation to the District? 

2) Will this reduction in salinity of the CCS suffice to eliminate the driver that is the cause of the 

development of the plume of CCS water in the Biscayne aquifer and its migration westward in the 

aquifer? 

Summary Findings 
1) My calculations indicate that the figure of 14 mgd is the right order of magnitude for the addition of 

water from the Floridan aquifer to reduce surface water salinities to 35 gm/I, even allowing for 

uncertainty in the estimated evaporation rate. 

2) The results of the model simulations showing a repositioning of the saltwater wedge eastward of its 

current position are at odds with observed behavior of the saltwater wedge since 1951, twenty years 

before construction of the CCS. The Tetratech technical memorandum includes the comment that the 

calculated position of the saltwater wedge is sensitive to assumptions made in setting the hydraulic 
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head on the west boundary ofthe model domain. More information is needed about the degree of 

sensitivity in this behavior exhibited by the model in order to correctly interpret the simulation results. 

3) In the near-term, decisions of how to proceed have to be made without the benefit of model 

predictions of the future behavior ofthe plume. The results ofthe model simulations are instructive as 

a proof of concept exercise. However, the value of this model as a source of information for 

management decisions is compromised by absence of any detail relating to the regional hydrology in 

which the CCS plume resides . Tetratech reviewed existing regional hydrologic models that cover this 

part of the Biscayne aquifer and finds that none takes account of the impact of CCS operations. 

Substantial time and effort (years) will be required to produce the type of information that regional 

hydrologic models might be able to provide about the future fate of the plume of CCS water. 

Verification ofthe 14 mgd figure 
I verified the 14 mgd figure by altering the long-term water budget calculations, described in my 5 April 

2013 report, to take account of this new input. My approach uses a control volume similar to the 

control volume used in the analysis by Golder Associates1
, Figure 1. The inputs and outputs to this 

control volume are evaporation OE, rainfall OR, seepage of Biscayne Bay water OBB, net seepage 

to/from the aquifer OL, and seepage of fresh groundwater into the interceptor ditch OF. The measured 

water flux due to interceptor ditch pumping OlD is internal to the control volume, but it is used in the 

analysis to estimate OF. The results ofthe FPL water budget reported in the 2012 annual report2 

indicate that plant blowdown does not contribute significantly to either the water or salt balance, so its 

value is assumed to be zero for purposes ofthe following analysis. 

Taking account of the addition of a new input of water ONEwwith salinity SNEWJ the long-term mass 

balance equations for the alternative control volume are as follows: for water, 

Eq. 1 

and for salt, 

Eq.2 

in which Sees and Sss are the average salinity values for the CCS and Biscayne Bay, respectively. In 

writing these equations, it is assumed that changes in the amount of water and salt contained in the CCS 

do not contribute to the respective mass balances over the long-term. 

1 Golder Associates, Inc., Cooling Canal System Model Report. January 13, 2008. 

2 FPL Turkey Point Comprehensive Pre-Uprate Monitoring Report for Units 3 & 4 Uprate Project. October 2012. 
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. Figure 1: Alternative control volume for the calculation of QL, the net loading by seepage 
from the CCS into the aquifer. Average salinity values are shown for the interceptor ditch 
(average only for days when pumps operated), the CCS, and Biscayne Bay. Fluxes due to 
pumping from the interceptor ditch, Q/D, and bottom seepage fluxes that are recaptured as 
inflow back into the CCS, QRwand QRE, are internal to this control volume. 
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I investigated the sensitivity of the calculations to uncertainty in the water budget by varying the 

magnitude of the evaporation flux. Evaporation is the largest flux in the long-term water budget. The 

magnitude of uncertainty in the estimated evaporation flux can be judged from the comparison 

between the average value calculated by the FPL methodology, -4.2E6 cfd, and the average value for 

evaporation from the CCS calculated by Golder Associates, -6.0E6 cfd. Results reported below use both 

the average evaporation rate reported in the FPL 2012 annual report and the higher rate used in the 

Golder Associates study. 

In applying the new inflow, I increase the seepage loss and adjust CCS salinity values as needed to 

balance the water and salt budgets. In doing so, I make the assumption that none of the other terms 

will change as a result of this change in operations. Rainfall input is determined entirely by climate. The 

decrease in CCS salinity will affect evaporation, but only slightly. The addition inflow of water will affect· 

seepage fluxes, by increasing the volume and average water levels in the CCS. This can be expected to 

increase the seepage loss to the aquifer, which is accounted for in these calculations, and decrease the 

net seepage into the CCS from Biscayne Bay, which is not accounted for in these calculations. A 

decrease in the inflow of Biscayne Bay water would have the effect of reducing the long-term inflow of 

salt to the CCS and thus salinity. By ignoring this effect, the result of these calculations are conservative 

in that they under estimate the reduction in salinity that can be expected to result from a given rate of 

inflow of new water. 

Results of the calculations show that the addition of an inflow of 14 mgd of brackish water from the 

Floridan aquifer (3 gm/I salinity) is sufficient to reduce the long-term average salinity in the CCS to near 

or below the target value of 35 gm/I.· Calculations reported in Table 1 show the base case water budget 

under current operations, with QNEwset to zero, for both the lower and higher values of evaporation. 

Calculations reported in Table 2 show the results of balancing the water and salt budgets including the 

input of 14 mgd of water with a salinity of 3 gm/I. The addition of freshwater (0 gm/I) results in a 

slightly greater reduction in CCS salinity. 

The addition of a constant input of 14 mgd of brackish water will reduce the long-term average of CCS 

salinity; however considerable temporal variability will remain. The range of variation in several 

components of the water and salt budgets exceeds 14 mgd (1.9E6 cfd), Table 3. Seasonal and year-to­

year variation in rainfall and, to a lesser extent, evaporation will drive fluctuations in salinity on similar 

time scales. More detailed model calculations are required to fully describe the effect that the additional 

input of Floridan aquifer water would have on salinity in the CCS and thus on the salinity of the seepage 

loadin~ to the Biscayne aquifer. 
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Table 1: Base case water and salt budgets for evaporation reported in FPL 2012 annual 
report and for the higher evaporation from Golder Associates (2008) 

Base case 

Inflows 
Rainfall (average) 

Inflow from Biscayne B (Qbb) 

Fresh inflow from aquifer (Qf) 

New water source 

Total Inflow 

Outflows 
Evaporation (average) 

Seepage loss to aquifer (QI) 

Total Outflow 

CCS Salinity 

Inflows 
Rainfall (average) 

Inflow from Biscayne B (Qbb) 

Fresh inflow from aquifer (Qf) 

New water source 

Total Inflow 

Outflows 
Evaporation (average) 

Seepage loss to aquifer (QI) 

Total Outflow 

CCS Salinity 

1 ft3 = 

ft3/day mgd 

3.20E+06 24 

1.40E+06 10 

4.49E+05 3 

O.OOE+ool 01 

5.05E+06 

-4.20E+06 -31 

-S.52E+05 -6 

-5.05E+06 

ft3/day mgd 

3.20E+06 24 

5.9SE+06 45 

4.49E+05 3 

O.OOE+ool 01 

9.63E+06 

-6.00E+06 -45 

-3.63E+06 -27 

-9.63E+06 

7.480519 gallons 

salinity salt flux 

0 O.OOE+OO 

34 4.77E+07 

o O.OOE+OO 

31 O.OOE+OO 

4.77E+07 

o O.OOE+OO 

56 -4.77E+07 

-4. 77E+07 

561 

salinity salt flux 

0 O.OOE+OO 

34 2.03E+OS 

o O.OOE+OO 

31 O.OOE+OO 

2.03E+OS 

o O.OOE+OO 

56 -2.03E+OS 

-2.03E+08 

561 
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Table 2: Water and salt budgets with additional inflow from Floridan aquifer for 
evaporation reported in FPL 2012 annual report and for the higher evaporation from 
Golder Associates (2008) 

14 mgd Floridan aquifer 

Inflows 
Rainfall (average) 

Inflow from Biscayne B (Qbb) 

Fresh inflow from aquifer (Qf) 

New water source 

Total Inflow 

Outflows 
Evaporation (average) 

Seepage loss to aquifer (QI) 

Total Outflow 

CCS Salinity 

Inflows 
Rainfall (average) 

Inflow from Biscayne B (Qbb) 

Fresh inflow from aquifer (Qf) 

New water source 

Total Inflow 

Outflows 
Evaporation (average) 

Seepage loss to aquifer (QI) 

Total Outflow 

CCS Salinity 

1 ft3 = 

ft3/day 
3.20E+06 

1.40E+06 

4.49E+OS 

1.87E+061 

6.92E+06 

-4.20E+06 

':2. 72E+06 

-6.92E+06 

ft3/day 

3.20E+06 

S.98E+06 

4.49E+OS 

1.87E+061 

1.lSE+07 

-6.00E+06 

-S.SlE+06 

-1.lSE+07 

mgd 
24 

10 

3 

141 

-31 

-20 

mgd 
24 

45 

3 

141 

-45 

-41 

7.480519 gallons 

salinity salt flux 

o O.OOE+OO 

34 4.77E+07 

o O.OOE+OO 

31 S.61E+06 

S.33E+07 

o O.OOE+OO 

20 -S.33E+07 

-S.33E+07 

salinity salt flux 

0 O.OOE+OO 

34 2.03E+08 

o O.OOE+OO 

31 S.61E+06 

2.09E+08 

o O.OOE+OO 

38 -2.09E+08 

-2.09E+08 

381 
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Table 3: Comparison of the different magnitudes of water fluxes involved in the CCS water 
budget. Fluxes included in the FPL water budget calculations are indicated in bold. 

ft3 mg 

CCS Volume 6.303E+08 4715 

Water Flux ft3/day mgd 
CCS surface discharge 2.42E+08 1810 

Max 1-day rainfall 1.72E+08 1289 

N-S difference in measured 2.91E+07 218 
CCS discharge (underflow) 
Daily change in ees Vol 1.19E+07 89 

Evaporation (average) -4.16E+06 -31 

Rainfall (average) 3.24E+06 24 

Bottom seepage (Zone A) -1.14E+06 -8 

Long-term seepage loading to -1.00E+06 -7 
aquifer 
Side seepage (East) 6.32E+05 5 

ID pumping 6.13E+05 5 

Bottom seepage (Zone D) 5.57E+05 4 

Blowdown (inflow to eCS) 1.66E+05 1 

Side seepage (South) 9.88E+04 1 

Side seepage (West) 6.78E+04 1 

Bottom seepage (Zone e) 4.45E+04 0 

Bottom seepage (Zone B) 2.41E+04 0 

Side seepage (North) -3.59E+02 0 

1 ft3 = 7.4805195 gallons 

Average for Sep 2010 through June 2011 

Comment 
Average for Sep 2010 through June 2011 

Data from Sep 2010 through June 2012 

Average for Sep 2010 through June 2011 

FPL report, standard deviation of daily 'vOl change 
Sep 2010 through June 2011 
FPL report, data from Sep 2010 through June 2012 

FPL report, data from Sep 2010 through June 2012 

FPL report, data from Sep 2010 through June 2012 

W.K. Nuttle report to SFWMD 

FPL report, data from Sep 2010 through June 2012 

FPL report, data from Sep 2010 through June 2012 

FPL report, data from Sep 2010 through June 2012 

FPL report, data from Sep 2010 through June 2012 

FPL report, data from Sep 2010 through June 2012 

FPL report, data from Sep 2010 through June 2012 

FPL report, data from Sep 2010 through June 2012 

FPL report, data from Sep 2010 through June 2012 

FPL report, data from Sep 2010 through June 2012 
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Review of results of the simulation model 
The technical memorandum from Tetratech to FPL, dated 15 July 2013, provides results obtained in 

simulations using a 2-d, variable density groundwater and salt transport numerical model. These 

simulations follow and extend the earlier investigation by Hughes et al. (2009)3 ofthe intrusion of 

hypersaline CCS water into the Biscayne aquifer following initiation of the operation of the CCS. Where 

the focus of Hughes et al. (2008) is on early development of the plume in the vicinity of the CCS, the 

simulation modeling by Tetratech seeks to reproduce the development of the groundwater plume over 

the operating lifetime of the CCS, up to the present day, and simulate future conditions in the aquifer 

following a reduction in salinity of the CCS from 60 gm/I to 35 gm/1. 

Tetratech claims success in calibrating the model to reproduce the historical development of the plume. 

And, based on this success they claim that simulations of future conditions represent development of 

the plume in response to salinity reduction in the CCS, all other factors being held constant. Results 

provided in Figure 5 show that "[t] he CCS salinity reduction alternative appears to be very effective at 

reducing concentrations regionally and in arresting the westward movement ofthe saltwater front." 

Moreover, "the CCS salinity reduction scenario causes a repositioning of the saltwater wedge, where by 

year 30 it has receded eastward of its current position 

Results showing a displacement of the saltwater wedge eastward of its current position are at odds with 

its observed behavior. The saltwater wedge has remained more or less fixed in the vicinity of well G-12 

for the period 1951 through 2008 (c.f. Figure 5.2-23 of FPL 2012 annual report). The position of the 

saltwater wedge was relatively static for 20 years prior to construction of the CCS, and it has remained 

unchanged during 40 years of CCS operations. From this one might reasonably expect that if the CCS 

operations were curtailed entirely, and the site returned to its original condition, the position of the 

saltwater wedge would still remain unchanged from what it was before the CCS was constructed. 

Rather than curtail operations, the actions to reduce salinity in the CCS will, if anything, increase the 

seepage loading of CCS water into the aquifer at the coast, albeit water with much lower salinity. One 

might reasonably expect that the salinity in some parts of the plume will decrease as a result of the 

infiltration of lower salinity water, but it is not credible to expect that decreasing the salinity of the 

seepage loading to the aquifer with alter the position of the saltwater wedge in the aquifer, assuming 

that all otherfactors are held constant. In fact, the model simulation of future conditions does not hold 

other factors constant. 

The behavior of the saltwater wedge in the model simulations likely is connected with an issue 

concerning selection of head boundary conditions identified on comments by Jeff Giddings (SFWMD). 

Values of hydraulic head applied to the model boundaries corresponding to Biscayne Bay and the CCS 

are reduced by about 1.4 feet in the "predictive simulations" relative to values used in the IIsimulations 

prior to and during CCS operation." The claim is made that this is done to better reflect values of head 

measured during the monitoring program. However, the head value on the western boundary of the 

model was not similarly adjusted. The net effect of making this adjustment is to increase the regional 

3 Hughes, J.D., C.O. Langevin, L. Brakefield-Goswami, 2009. Effect of hypersaline cooling canals on aquifer 
salinization. Hydrogeology Journal, 00110.1007 /s 10040-009-502-7. 
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hydraulic gradient that drives freshwater flow to the coast. The regional head gradient is increased by 

about 40% by the adjustments made, and this has the effect of similarly increasing the amount of 

freshwater flow from the west toward the coast in the simulation of future conditions compared with 

the flow calculated during the historical period, which is used to calibrate the model. 

The authors are apparently aware of this issue, as their conclusions include the observation that lithe 

head and head changes on the western boundary may affect migration of the saltwater wedge as much 

or more than the salinity reductions./I However, the technical memorandum provides no information on 

the results of model calculations in which they explore the sensitivity of the position of the saltwater 

wedge to changes in regional hydraulic gradient. 

The simulation of future conditions alters two factors that affect the behavior of the plume at the same 

time, by altering the head values in the vicinity of the CCS while keeping the head on the western 

boundary unchanged and reducing the salinity in the CCs. Therefore, one cannot claim that the 

resulting dissipation of the plume is the result of only reducing CCS salinity. To substantiate this claim, 

more information must be provided about the current head values applicable to the western boundary, 

assumptions made in selecting the value of head applied in the model calculations, and the degree of 

sensitivity in the resulting position of the saltwater wedge exhibited by the model. 

Ultimately, this model has limited utility as a source of information for decisions regarding managing the 

fate of the CCS plume. Simulations with this model are useful for developing an understanding of some 

of the factors that control the plume's behavior. However, limitations inherent in the model design 

prevent the effects of other important factors from being included. These include the following: 

3-D geometry - The geometry ofthe CCS and its plume are poorly represented atthe regional scale by 

the 2-D grid used in the model. Using the 2-D grid makes sense for the investigation by Hughes et al. 

into phenomenon related to the infiltration of CCS water into the aquifer below and in the immediate 

vicinity of the CCS. 

Regional hydrology - Essential features of regional hydrology that can affect the behavior of the plume 

are missing from the model. Recharge from rainfall and water loss from the aquifer due to evaporation 

and well withdrawals are not accounted for. Neither are the interaction between the aquifer and 

canals, which can function both as sources of recharge and areas of discharge from the aquifer to 

surface water. Several studies have documented the role that canals have played in enhancing the 

inland migration of sa It water into the Biscayne aquifer (d. Parker et aI1955)4. It is likely that rock 

mining also affects conditions in the aquifer, but I am not aware of any studies on this topic. 

Sea level rise - The rate of sea level rise has accelerated to the point where the effects of increased sea 

level must be taken into account when planning for more than a few years into the future. In South 

Florida sea level is projected to rise by b~tween 0.5 and one foot over the next 30 years.s This will have 

two effects that can influence the fate of the CCS plume. First, a rise in sea level decreases the regional 

4 http://sofia.usgs.gov/publications/papers/wsp1255/ 
5 http://south eastflori d a cI i matecom pact. org/ pdf/Sea %20 Level%20 Rise. pdf 

Page 52 

ACI-05-000052 





FPL TP CCS Salinity Reduction Proposal Evaluation 

hydraulic gradient that drives freshwater flow in the aquifer, which will influence the position of the 

saltwater wedge as discussed above. Second, the shoreline of Biscayne Bay will retreat as sea level 

increases. Analysis of detailed LlDAR elevation data for Miami-Dade County, by Pete Harlem (FlU) and 

others, indicates that with a rise of one-foot the shoreline will retreat toa point west of the CCS. 
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The Honorable Gina McCarthy 
Administrator 
U.S. Environmental Protection Agency 
1200 Pennsylvania Avenue, NW 
Washington, DC20460 

Dear Administrator McCarthy: 

March 11,2016 

RAU L M. GRIJALVA. AZ 
RANKING MEMBER 

GAACE F. NAPOLITANO, CA 
MADE LEIN E Z. BOROAllO. GU 
JIM COSTA. CA 
GREGORIO KILIU CAMACHO SABLAN, CNM I 
NtKI TSONGAS. MA 
PEDRO R. PIER l UISI. PA 
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RUBEN GAllEGO, AZ 
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DAVID WATKINS 
DEMOCRATIC STAFF DIRECTOR 

Earlier this week, Miami-Dade County Mayor Carlos A. Giminez released a rep011 showing that 
water contaminated with radioactive material, phosphorous, ammonia, and toxic levels of salt is 
leaking out of cooling water canals at the Turkey Point Nuclear Power Station and into the 
waters of Biscayne National Park. This is il1'efutable evidence that the canals are not operating as 
a closed loop system and therefore any discharges are subject to regulation and enforcement 
under the Clean Water Act. The Natural Resources Committee has jurisdiction over the National 
Park System, coastal habitats, living marine resom'ces, and migratory birds, all of which stand to 
incur significant damage if the flow of contaminated water into Biscayne Bay is not stopped 
immediately. 

The National Park Service and local officials in South Florida long ago identified the antiquated 
and insufficient cooling 'water canal system at Turkey Point as a significant environmental 
hazard and potential public health risk. That potential is being realized now, as the plume of 
contaminated water is not only seeping into Biscayne National Park but also encroaching on the 
drinking water supply ofthree million ~Floridians , 

Instead of accounting for the geology of South Florida and requiring the cooling canals to be 
lined, the Nuclear Regulatory Commission has consistently let Florida Power and Light (FPL)­
the plant's owner and a subsidiary of F011une 200 company NextEra Energy - cut corners on 
environmental protection and safety. Recent examples include allowing "cooling" water in the 
canals to rise as high as 104 degrees and dive11ing water from the Everglades into the canals, 
depriving Biscayne Bay of a critical fresh water input. 

http://naturalresources.house.gov 
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I urge you to use your Clean Water Act authority to force FPL to stop discharging pollution into 
Biscayne Bay, and to work closely with your paltners at other federal, state, and local agencies to 
ensure that existing damage is remediated and future damage does not occur. I appreciate your 
attention to this matter. If you have any questions, please do not hesitate to have your staff 
contact Matt Strickler on the Natural Resources Committee Democratic Staff at (202) 225-6065. 

Sincerely, 

. Grijalva 
Ranking Member · 
Committee on Natural Resources 

Cc: The Honorable Sally Jewell, Secretary ofthe Interior 
Dr. Kathryn Sullivan, Administrator, National Oceanic and AtmosphericAdministration 
Stephen G. Burns, Chairman, Nuclear Regulatory Commission 
Christy Goldfuss, Managing Director, White House Council on Enviromnental Quality 
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.!aflUaI)' 9, 2009 

.ivlr. SteFen Scroggs 
Director, Project DC1'elopmelli 

Florida Povver & L(ff/if 
700 Ullive/~~e Boulevard 
Juno Beach FL 33408 

Dear Mr. Scroggs: 

Via Electronic Mail 

R(:!: Saltwater Intrusion Issue 

nds letter serpes as a follow-up [0 our initial meeting September 4, 2008 and out subsequent 
additional meeting .. As you are aware, I am the owner of over 2,500 acres located in South 
lkliami-Dade Co Ullty. .71w use o.fthese lands l~<; active agriculture and mining. ,.Wnce our meeting 
ill 5'epfember, I haFe been contiJ1uing to collect and alla~}';:e illformation to determine tile impact 
q(saltwater intrusion ill this area, I ani undertaking this eflort because oj'my desire 10 continue 
/Isillg my propertyfor agricult.ure and mining. 

As J reported in our previous meetings, the various regulatory agencies that 1 mUST receive 
permit approvals from have beell raising the saltwater intrusion issue in the contexf of my 
mrious permit applications. Knowing that activities on my pr()per~v are not sign!!lcant enough 
to have the l:-:fJecl qf actual~v moving the saltwater intl'llsion line, I have continued inl'estigafing 
other potential causes advancing the salt front in this area. lvly review offhe data my team has 
col/ected has led me 10 the basic conclusion that the sall/ront in l."kmth iHiami-DadeCoun~v is 
wrrently advancing westward. I also believe thai two contributingfactors to this movement are 
(lj current operations (~f the flood control system and (2) operations of the l'lorida Power & 
Light ("FP&'L J') Cooling Canal.5);stem. 

I have brought These concerns to the 5'outl1 Florida Water lv1anagement District ("SFJ·YMD ") ill 
the hopes that they would begin to better prOfect the water resources in this area. I Sf!C the 
SFWlvtf) as ONe (?/, the key agencies that can address the.<"'r:? cOl1trilmfing faclors because they 
have existing statutor)-' authority to work on {his problem alld they have obligatio1/s outlilled ill 
the 'written Agreements for the Cooling Canal System operations to assure impacts from 
saltwuter intrusion do not occur. 1f is my hope thaI I-:'P&L and the SF'WMD will work 
cooperatt've(r together. as contemplated by those written Agreernellts. to determine the level q/ 
existing impact oj'ihe Cooling Canal System operations, mitigate for that impact and address 
allY nCH' impacts created b,y' the Upratlng q( Turkey Point Units 3 and 4 . . Both objectives mils! hI? 
Iller to sllstain the water resources in this area. 





Steven Scroggs 
Florida Power & Light 
1-9-09 
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Given that tlie 1983 Agreement between the Sri-ViviD and F'P&L is being rcv/:';ed due to the 
Uprating. and thai our earlier dialogue on this issue has !lot resulted in the itnplementatiol1 of 
allY .Ipec([ic sotutions, J felt it was time to protect my property interests h:V' oUllil1ing m,v efforts 
Ilnd concliisions in detailjbr the 5'FWMD. Please note that we presented to the SFWMD some ()( 
lhe options that we have developed. We are open to other options (IS ·well. I've attached a copy 
of our recent correspondr:fflce with the SFWMD for your reference. 

I am proposing these solutions because it is in the best illlerest ofAf/alllic Civil/nc" FP&L and 
the water resources (~rthe area, that the advancement afsaltwater intrusion in this area is halfed 
and reversed. I am }FilliNg to meet ({nd resume our dialogue on these iSsues. I also hope that we 
can openly engage the 5'FWMD in this discussion. Please contact me at 305-670-96J () or StevC' 
rYalker at 561-640-0820 to jilrther discuss these issues or set up a meeting to disc1I.,)s theJII in 
person. 

5'J:!/mp! 
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LEWIS, LONGMAN & WALKER, P.A. 
ATTORNEYS AT lAIN 

Ms. Carol Wehle 
Executive Director 
South Florida Water Management District 
3301 Gun Club Road 
West Palm Beach, FL 33406 

Re: Atlantic Civil. Inc. 

Dear Carol: 

Reply to: 

January 8, 2009 

West Palm Beach 

Thank you for meeting with us and representatives of Atlantic Civil, Inc. (ACI) on 
October 10th

, regarding the salt water intrusion issue in south Miami-Dade County. Since that 
meeting we have followed up with your legal and technical staff to address our specific concerns 
with the impacts of the FPL Cooling Canal System and upcoming negotiations with FPL on 
amendments to the 1983 Agreement governing operations of this system. As more fully 
described below, we believe the 1983 Agreement provides the District with sufficient authority 
to protect water resources in south Miami-Dade County from salt water intrusion caused by the 
cooling canal system. Therefore, we are unclear regarding the need to amend this agreement at 
all, except to add relevant provisions from the recent Uprating ofFPL's Units 3 and 4. 

We have also been monitoring District operations in south Miami-Dade County, and 
corresponding with District operations staff to address ongoing concerns. As more fully 
described below, we have questions and concerns about District operations that, as yet, have not 
been fully resolved. Copies ofthis correspondence are attached. 
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Ms. Carol Wehle 
South Florida Water Management District 

January 8, 2009 
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Based on our initial meeting with you and your staff, and our follow-up discussions noted 
above, we are writing this letter to urge you to take immediate action to halt the threat of salt 
water intrusion in south Miami-Dade County. Below are several options we propose for your 
consideration: 

• Maintain more consistent heads during the wet season by not aggressively 
discharging through south Miami-Dade structures, including, but not limited to 8-20 
and S-20F and maintain higher heads during the dry season. In fact, our recent 
observations of District operations suggest that you should undertake a 
comprehensive review of all structure settings and operational protocols in the south 
Miami-Dade County area to ensure that they maximize fresh water heads, consistent 
with flood protection obligations. The water management needs in south Miami­
Dade County have changed significantly. We believe that many operational practices 
and protocols reflect the needs of the past, and thus need to be substantially updated. 

• The District should evaluate and install structures in the Florida City and Card Sound 
Road Canals. This will enable the District to hold water levels higher in the Florida 
City and Model Lands basins. As noted in our presentation to you at our October 10th 

meeting, there is no significant agricultural activity remaining in the Florida City 
Canal and Model Lands Basins which require seasonal draw downs. Thus, by 
isolating the Florida City Canal Basin from the C-I03 Canal Basin, the District can 
continue with the seasonal drawdown in the C-I03 and North Canal basis while 
maintaining higher heads in the Florida City Canal and Model Lands basins where the 
salt intrusion is posing a threat. 

• The District should aggressively move forward with Phase II of the Biscayne Bay 
Coastal Wetlands Project. Phase II will help restore and maintain water levels in the 
Model Lands Basin. In conjunction with the structures requested in the previous 
paragraph, rehydration of this area through the CERP Project will help keep salt water 
intrusion at bay. 

• The District should aggressively move forward with Alternative 2D of the C-ll1 
Project. Alternative 2D is the Tentatively Selected Plan for this project, and calls for 
increasing the operational controls and flexibility at S-20. As noted above, we 
believe S-20 is unnecessarily opened to release water at the end of the wet season, 
thus starting the decline of ground water levels in the Model Lands Basin 
prematurely. 

• Based on the data we have reviewed, we believe the operation of the cooling canal 
system significantly contributes to salt water intrusion in south Miami-Dade County. 
Under the authority in the 1983 Agreement with FPL and Chapters 403 and 373, F.S., 
the District is required to make FPL to address any adverse impacts of cooling canal 
operations on the salt water interface. We are of the opinion that existing data, 





Ms. Carol Wehle 
South Florida Water Management District 

January 8, 2009 
Page~ 

collected by FPL pursuant to the 1983 Agreement, along with other publicly available 
infonnation, is more than sufficient to demonstrate FPL's contribution to the salt 
water intrusion in south Miami·Dade County, and to justify the SFWMD requiring 
FPL to take action to mitigate its adverse impacts as contemplated in the 1983 
Agreement. There is more than enough information available to reach the conclusion 
that FPL's interceptor ditch system is inadequate to prevent salt water intrusion 
beyond that which would naturally occur, which is the standard established in the 
1983 Agreement. We would encourage you to have your staff model the with and 
without effects of the cooling canal system as we did and are willing to provide your 
staff with access to our technical consultants to review the analysis we performed. 

• We are concerned that FPL will seek to modify the 1983 Agreement to eliminate its 
liability for existing salt water intrusion problems, and insulate itself from liability for 
future impacts of the cooling canal system. Since we believe the District has 
sufficient data to take action under the existing agreement, we request that all 
negotiations to modify the 1983 Agreement be put on hold until the District fully 
investigates our claims, and takes action under the 1983 Agreement to resolve all 
adverse impacts from the operations of the cooling canal system. This, in our opinion, 
would not prevent the District and FPL from formulating additional monitoring 
andlor modeling conditions to augment the existing Agreement to address the 
increased impact which will occur from the uprate activities. But, it would prevent the 
District and FPL from eliminating the essential terms of the existing Agreement that 
address salt water intrusion from the inception of the cooling canal system to the 
present. Modifying the 1983 Agreement in such a way to eliminate these 
fundamental protections without first resolving all violations of the Agreement could 
potentially estop the District from taking action to enforce the original Agreement 
based on the data already collected under that Agreement. 

• If the District must entertain proposed modifications to the 1983 Agreement at this 
time, we believe that exposing these negotiations to public scrutiny is the only way to 
ensure that the public interest is protected. Therefore, we request that negotiation 
meetings be public ally advertised, and that the public be allowed to observe the 
negotiations between SFWMD and FPL concerning proposed modifications to the 
1983 Agreement which addresses the issue of salt water intrusion at Turkey Point. 

• Finally, we request that the District work with us to develop solutions that allow ACI 
to continue with permitting - without a saltwater intrusion threat or restrictions. 
There is nothing that ACI has done or could do to exacerbate salt water intrusion in 
this basin. Moreover, there is nothing that ACI can do on its property or in its 
operations to prevent saltwater intrusion in the area. 

• 
In conclusion we appreciate the challenges and competing interests the District faces in 

managing water resources of south Miami·Dade County. Nevertheless, ACI is faced with 





Ms. Carol Wehle 
South Florida Water Management District 

January 8, 2009 
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immediate threats to its property rights through the action or inactions of the District, Miami­
Dade County and/or FPL. We look to the District, as the public agency responsible for the 
protection of the area's water resources, to protect ACI's interests. We believe this responsibility 
cannot be diluted through inaction by the District, including failure to enforce the provisions of 
the 1983 Agreement. We believe that there are reasonable, short term solutions to prevent 
significant adverse impacts to ACI's property rights. We have outlined the basic strategies for 
these actions above. 

We request that the District move expeditiously to implement them. 

SA W:ELD:kaa 
Encls. 
cc: Mr. Chip Merriam 

Mr. Kenneth Ammon 
Mr. Thomas Strowd 
Sheryl Wood, Esq. 
Mr. Steve Torcise, Jr. 
Mr. Edward Swakon 
Mr. John Shubin 
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• FPL 

January 23,2009 

VIA Electronic Mail 

Steve Torcise, Jr. 
President . 
Atlantic Civil, Inc. 

Florida Power & Light Company, 700 Universe Blvd., Juno Beach, FL 33408 
Phone: 561-694-5051, Fax: 561-304-5233 

9350 South Dixie Highway, Suite 1250 
Miami, FL 33156 

Dear Mr. Torcise: 

I am in receipt of your letter dated January 9, 2009 in which you again set forth your view 
that the "salt front" in South Miami-Dade County is advancing westward. This view was conveyed 
to us by you in our meeting of September 4, 2008. Apparently you have come to believe that such 
asserted advancement has two, and only two, causes, one of which is "operations of the [FPL] 
Cooling Canal System." However, you offer no basis for this belief. 

You further state that you have brought your views to the attention of the South Florida 
Water Management District ("SFWMD"). However, you do not state whether SFWMD agrees with 
your beliefthat the SFWMD's "operation of the flood control system" is one of only two causes of 
such advancement or that the SFWMD intends to change its operations or what effect such change 
would have. 

In any event, please be assured that FPL intends to continue to work cooperatively with the 
SFWMD, as FPL has done for more than 30 years. As to your suggestion that FPL and Atlantic Civil 
convene another meeting regarding your assertions and belief, in the absence of any scientifically 
defensible substantiation of these assertions, FPL does not believe that such additional meeting is 
either necessary or appropriate. That being said, should Atlantic Civil possess any scientifically 
defensible substantiation of its assertions, FPL would request Atlantic Civil forward such information 
and data to FPL so that it can be reviewed to determine whether a future meeting truly would be 
productive. 

Sincerely, 

~~;r-
Director 
Project Development 

an FPl Group company 
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LEWIS, LONGMAN & WALKER, P.A. 
ATTORNEYS III IA\" 

May 26, 2009 

Carol Wehle, Executive Director 
South Florida Water Management District 
3301 Gun Club Road 
West Palm Beach, FL 33406 

Re: Agreement between Florida Power and Light and South Florida Water 
Management District for the Cooling Canal System of Turkey Point 

pear Ms. Wehle: 

I am writing regarding the status of negotiations for the Fifth Supplemental Agreement 
("the Agreement") between the South Florida Water Management District ("SFWMD") and 
Florida Power and Light ("FPL"), for the Cooling Canal System ("CCS") of Turkey Point in 
Miami-Dade County. As you are aware, our firm represents Atlantic- Civil, Inc. ("ACI"), a 
mining and agricultural operation located on a property in South Dade western of, but proximate 
to, Turkey Point. Our interest in this Agreement is that we have collected and analyzed 
substantial data and we believe it indicates that hypersaline water from the CCS has migrated 
west of that system. This conclusion is primarily based upon FPL monitoring reports, submitted 
to your agency by FPL, showing a steady increase in conductivity at four CCS FPL monitoring 
wells over the past 25 years (L3 & 5 and G21 & 28). ACI's applications to mine to a certain 
depth are being limited by various regulatory agencies due to concerns over regional saltwater 
intrusion. This is causing a direct impact to ACI. While it is true there are likely other 
contributing causes of saltwater intrusion in South Dade, SFWMD canal and structural 
operations have not changed significantly in the last several years, so it is likely these increases 
in conductivity are significantly influenced by operations of the CCS. 
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I. Background 

The CCS was conceived as a potential solution to avoid discharging CCS water directly 
into Biscayne Bay. This Agreement, originally signed in 1972, memorializes the rights and 
obligations of the SFWMD and FPL concerning the construction, operation and monitoring of 
the CCS for Turkey Point. The Agreement has been amended four times with the most recent 
amendment/supplement occurring in 1983 and that version being the Agreement that is in effect 
today. As part of the Turkey Point Units 3 and 4 Uprate proceeding, under the Power Plant 
Siting Act, Part II of Chapter 403 F.S., Condition XA requires that FPL execute Ha SFWMD 
approved Fifth Supplemental Turkey Point Agreement" within 180 days of October 29, 2008. 
This Condition would have required that the SFWMD approve the Fifth Supplemental 
Agreement at its April 2009 Governing Board meeting, but because the Agreement has not been 
finalized, FPL, the SFWMD, the Department of Environmental Protection ("DEP") and Miami­
Dade County agreed to submit an extension request to the Power Plant Siting Office. The new 
Agreement deadline is now July 31, 2009. 

The original purpose, or objective, of the CCS pursuant to the Agreement was "to restrict 
movement of saline water from the cooling water system westward of Levee 31E adjacent to the 
cooling water system to those amounts which would occur without the existence of the cooling 
water system." A shallow Interceptor Ditch was designed and operated with the goal of 
preventing that migration from occurring, but it has likely not contained the groundwater flow of 
hypersaline water from the CCS. Western movement of the hypersaline water from the CCS will 
further adversely impact the ACI property if it is not contained. As mentioned above, concerns 
over this issue by regulatory agencies have already been the factor in limiting the proposed 
mining depths at the ACI site. We do not believe, based upon the data we have reviewed, that 
the purpose of the existing Agreement in regard to the containment of the CCS hypersaline water 
has been achieved and the proposed Fifth Supplement to the Agreement must include a specific 
deadline oriented process to develop a plan to correct that problem. The original 1972 
Agreement included a process to correct this problem if it occurred, and we believe that now 
since it is clear the objectives of the Agreement have not been met for the CCS, the 
implementation of those corrective actions should begin and that process should be carried 
forward in this Fifth Supplement to the Agreement. We have reviewed both the SFWMD and 
the FPL strike/underline versions of the Agreement and we have serious concerns regarding the 
content of the final Agreement. Those issues are outlined below. 

II. The SFWMD Must Maintain Its Authority to Protect the Water Resources of the 
District 

The existing Agreement provides the SFWMD with spedfic tools "in its sole judgment" 
to achieve the objectives of the Agreement. FPL must then take action to fix the problem if the 
CCS is not restricting the movement of saline water from the CCS to those amounts which would 
occur without the existence of the CCS. The original Agreement is clear on this point. The first 
strategy to correct CCS deficiencies is for FPL to revise the operations of the Interceptor Ditch 
System if instructed to do so by the SFWMD. The second strategy is to find, and implement, 
"other feasible engineering measures", including reasonable alterations in the design or operation 
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of the Interceptor Ditch System, again if determined necessary by SFWMD. Finally, should that 
strategy fail, "other feasible engineering measures" regarding the CCS itself are to be 
undertaken. 

After reviewing the revised version of the Agreement that FPL has produced, we are 
greatly concerned that the SFWMD's ability to require FPL to abate, mitigate and/or remediate 
the impacts from the CCS on saltwater intrusion could be severely limited. For instance, the FPL 
version suggests that both parties must mutually agree as to what data shall be factored into the 
process of revising the Interceptor Ditch Operations Procedures. The SFWMD, as the regulator, 
should be able to consider all relevant data in making its determinations regarding the Interceptor 
Ditch Operations. The FPL version also strikes language stating that the SFWMD may require 
certain mitigation, abatement and/or remediation measures and that those measures shall be 
placed into effect upon FPL's notice from the SFWMD. Finally, the strategies the FPL version 
employs to address mitigation, abatement or remediation of the CCS operations are 1) potentially 
more monitoring (if agreed to by both parties) and, if based on that monitoring, a problem still 
exists then 2) FPL shall make reasonable alterations in the operation and design of the 
interceptor ditch system or other feasible engineering measures regarding the CCS. If the parties 
cannot agree on these, solutions, the SFWMD notifies FPL of an impasse and the alternative 
dispute resolution provisions are invoked. According to this suggested approach by FPL, the 
SFWMD would not require anything be done to address the problem as was reflected in the 
original Agreement. 

While it is important for the SFWMD and FPL to work together to resolve the CCS 
operational problems, and monitoring plays a role in solving those problems, it is important for 
the SFWMD to maintain the regulatory approach from the original 1972 Agreement whereby it 
can exercise its judgment and statutory authority by requiring FPL to act. 

Recommendation #1: 

Maintain the approach outlined in the April 15,2009 SFWMD version of the Agreement 
providing for the SFWMD's ability to require certain mitigation, abatement and 
remediation measures including, but not limited to, those specific actions listed in the 
Draft Agreement. Include paragraphs 4 and 5 under Section C. Mitigation, Abatement 
and Other Remedial Measures (of theSFWMD's version of the Agreement) because 
these paragraphs provide the SFWMD the ability provide notice to FPL that these 
measures may be required and if they are inadequate, FPL must take action to find other 
feasible engineering measures to assure the objective of the Agreement is met. Finally, 
as part of the statutory requirements to manage water resources of the state to ensure their 
sustainability, the Agreement must clearly maintain the SFWMD's ability to require 
revisions to the 2009 Plan and the Interceptor Ditch (and its operations). 

III. Scope of the Agreement 

While updating this Agreement is a requirement of the Final Order of Approving Site 
Certification for the Uprating of Turkey Point Units 3 and 4 (Condition XA.), the Agreement 
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itself, and the Agreement's Revised Operating Manual ("2009 Plan"), should not be limited to 
addressing only the impacts created from the Uprate. The Agreement has been in place since 
February 2, 1972 and has been supplemented/updated on several occasions, well before 
Condition x,A. from the Final Order was drafted. In pertinent part, Condition x,A. reads: 

In addition to the monitoring framework set forth in this consolidated condition, within 
180 days after Certification, FPL shall execute a SFWMD approved Fifth Supplemental 
Turkey Point Agreement ("Fifth Supplemental Agreement") to the original 1972 
Agreement between FPL and SFWMD pertaining to FPL's obligation to monitor for 
impacts of the Turkey Point cooling canal system on the water resources of the SFWMD 
in general and the facilities and operations of the SFWMD ("the Agreement"). 

Condition x,A. goes on to outline what must be included in the "Revised Operating 
Manual" which is incorporated into the Agreement. There is nothing in Condition x,A. limiting 
the scope of the Agreement to only address impacts from the Uprate of Units 3 and 4. It is 
important that the Agreement include language regarding the need to delineate the surface and 
groundwater impacts from the operation of the CCS since 1972. We agree that this is a 
necessary step to determine the full array of mitigation, abatement or other remedial measures to 
employ to solve the problem. But this does not suggest that the provisions of the existing 
Agreement to correct the deficiency of the CCS should not be addressed now. 

Additionally, we do not believe all of the obligations undertaken by FPL and the 
SFWMD pursuant to the original Agreement, and its supplements, have been satisfactorily 
performed to date. The revision of the Agreement cannot ignore the failure of the Interceptor 
Ditch to serve its intended purpose or the need to correct the existing problems with the CCS. 

Recommendation #2: 

The Agreement should clearly r~flect the intention of the parties to address the failure of 
the Interceptor Ditch by formulating short term solutions and a deadline oriented long­
term plan "to restrict the movement of saline water from the cooling water system 
westward of Levee 31E adjacent to the cooling water system to those amounts which 
would occur without the existence of the cooling water system," the purpose of the 
original 1972 Agreement. These measures should be in place before the Uprate 
exacerbates the problem with more increases in temperature and salinity in the CCS. 

IV. Review of CCS Effects on Saltwater Intrusion in South Dade 

Pursuant to the Agreement, FPL must submit monitoring reports to the SFWMD. After 
we reviewed many of those FPL reports submitted to SFWMD, and other regional data, we have 
detected a trend demonstrating western migration of the salt front. We believe that more detailed 
scrutiny of the FPL monitoring reports would have shown this trend earlier, and thus, the 
SFWMD would have been in a position much earlier to begin discussions with FPL on how to 
address any problems related to the CCS. More participation by SFWMD management, and 
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Governing Board status briefings, is needed to assure compliance with this Agreement and the 
success of the overall measures employed to address saltwater intrusion in South Dade overall. 

While the Agreement includes a provision to convene a "Technical Advisory Group" this 
group is convened should "any unusual event occur or should any substantive physical, 
mechanical, structural or operations changes be contemplated" to the CCS by either Party. Any 
outcome or discussion of this Advisory Group will be closed to only the parties to the 
Agreement, FPL and the SFWMD: Therefore, it will be unclear to the public or the Governing 
Board what actions, if any, will be taken pursuant to the findings of the Technical Advisory 
Group. Finally, we are not sure what will qualify as an "unusual event" to trigger a meeting of 
the Technical Advisory Group. 

Recommendation #3: 

We believe the Agreement must include a mechanism to provide updates to the public 
and the Governing Board on the CCS, operations and how those operations impact the 
western expansion of the salt front in South Dade. It is important to monitor corrective 
actions to address the problem now that it is recognized that one exists. The Agreement 
should include a mechanism for quarterly briefings to the Governing Board on this issue. 

V. The Need for Specific Decision Points 

Time is of the essence in implementing the purpose of this Agreement. Saltwater 
intrusion is continuing to advance westward and the groundwater resources of the ACI property, 
and the water resources of the SFWMD, stand to be further impacted. The SFWMD is spending 
a tremendous amount of time and money to construct restoration projects which will have a net 
positive benefit to the region in terms of restoration and rehydration of wetlands. The SFWMD 
is also investigating the potential of installing some structures, and revising some operational 
protocols, in the South Dade region with the purpose of stabilizing or reversing the impacts of its 
own operations on saltwater intrusion in the region. While these are positive steps to address the 
problem, since the operations in South Dade have not been modified, thus adding to the saltwater 
intrusion effect, it is clear there is an impact from the CCS. Efforts to implement these 
restoration projects, build structures or revise operations will not provide anticipated benefits if 
the migration of the hypersaline water from the CCS is not stopped. 

Waiting upwards of a year to begin consultation on revising the Interceptor Ditch 
Operations Procedures, or other measures to achieve the objectives of the Agreement, allows 
another year of impacts to occur. While we understand that it takes time to determine the extent 
of saltwater intrusion that would have occurred, and is currently occurring, but for the CCS, 
beginning consultation within one year from the commencement of the 2009 Plan is far too long 
before beginning an evaluation of revising the Interceptor Ditch Operations. We see no reason 
why consultation cannot commence immediately using existing data supplemented with 
additional data from the 2009 Plan as it becomes available. As already stated, we have reviewed 
data submitted to the SFWMD by FPL, required in the context of the existing Agreement, and it 
shows a steady increase in conductivity at the four FPL CCS monitoring wells over the past 25 
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years. The monitoring requirements in the existing Agreement anticipated that the data from the 
four identified wells would be sufficient to ensure the objectives of the Agreement were met. 
While it provided a mechanism to revise the monitoring plan, the Agreement did not contemplate 
the need for the collection .of additional data. Aside from the existing data in the SFWMD's 
possession submitted by FPL, there is also data available from other resources that could be used 
immediately to develop short term solutions. Therefore, we believe the SFWMD has enough 
data to begin developing solutions. . 

A longer term strategy can be developed based on this consultation process, but it should 
not start anew and ignore what 25 years of data shows. It is important that specific timeframes 
be established in the Agreement to solve the problem based on existing data and that data 
produced from the 2009 Plan. 

The Agreement contains language allowing the SFWMD to declare an impasse, at some 
unknown time, in the consultation process to revise the Interceptor Ditch Operations Procedures 
to achieve the objectives of the Agreement. This adds a further undefined timeframe beyond the 
consultation process because it is unclear when the SFWMD would actually require any of the 
listed mitigation, abatement and/or remediation measures after the impasse is declared. 

Recommendation #4: 

The Agreement must establish a deadline oriented process to immediately: 

1. Review all existing data to develop proposed short term solutions to address saltwater 
intrusion in South Dade by a certain date; 

2. Develop a long-term plan, by a certain date, based upon the CCS' impact on saltwater 
intrusion in South Dade that could include revising the CCS' operations or other 
feasible engineering and/or hydrologic measures to solve the problem; and, . 

3. Develop a specific schedule to implement the short term solutions and the long term 
plan. 

VI. Solutions to Alleviate Saltwater Intrusion Outside of the Context of the Agreement 

As stated above, the planned restoration projects and adding new structures to the South 
Dade Conveyance System will go a long way towards addressing the saltwater intrusion 
problems. To fully address the problem, the SFWMD must couple this effort with revisiting how 
its operational protocols for existing structures can be revised to help alleviate the problem. 
Outside of the Agreement negotiation process, the SFWMD must determine what corrective 
actions it can take to alleviate regional saltwater intrusion in conjunction with the impact the 
CCS is creating. While we recognize the SFWMD has committed to undertake an evaluation of 
these issues outside of the Agreement, this effort must be completed in an ongoing publicly 
accessible process. 

6 



In closing, we firmly believe that it is in everyone's interest to participate in resolving the 
salt water intrusion issues in South Miami-Dade County. We all should be accountable for wise 
resource management in this area. The solution begins with the Agreement between the 
SFWMD and FPL that you are presently considering. We ask that you hold FPL accountable for 
the consequences of their actions, and adopt a deadline-oriented Agreement that retains the 
SFWMD's authority to require FPL to abate, mitigate and/or remediate the CCS' contribution to 
saltwater intrusion in South Dade. 

Sincerely, 

. Steven A. Walker 

c; Eric Buermann, SFWMD Governing Board Chair 
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April 2, 2010 

Mr. Mark Harris, P.E., Supervisor 
Industrial Wastewater Section 

LEWIS 
LONGMAN & 
WALKER I P.A. 

/\TTOR,'-iE'iS AlIA\:," 

Helpilzg Shape Flm'ida's Fllture'> 

Florida Department of Environmental Protection 
2600 Blair Stone Road MS 3545 
Tallahassee, FL 32399-2400 

Reply To: West Pahn Beach 

Re: Renewal Application 
National Pollutant 
#FL0001562 

for Turkey Point Power Plant Industrial Wastewater 
Discharge Elimination System ("NPDES") Permit 

Dear Mr. Harris: 

I am writing to provide comments to you on behalf of our client Atlantic Civil Inc. 
(hereinafter "ACI") regarding the above-referenced application to renew NPDES Permit # 
FLOOOI562. Please include these comments into the record for decision for any agency action 
related to the NPDES. Currently, FPL's Industrial Wastewater NPDES permit expires on May 5, 
2010, and on September 9,2009 FPL filed its application for renewal. The current NPDES Permit 
for Turkey Point is considered a "No Discharge" permit because it does not authorize a discharge to 
surface waters of the state or the United States. 1 

ACI operates limerock mines immediately due west of the Turkey Point Cooling Canal 
System (hereinafter "CCS"); pursuant to previously issued permits from the Florida Department of 
Environmental Protection (hereinafter "DEP") and the South Florida Water Management District 
(hereinafter "SFWMD"). After reviewing data and records responsive to a public records request 
filed with DEP, it is clear that discharges of hypersaline water are occurring beyond the limits of the 

1 Both previous federal court orders and the NPDES pennit have only pennitted discharges from the CCS under very 
limited and defined circumstances. For instance, the penn it authorizes discharges from existing internal outfalls to the 
CCS and a discharge from the CCS to "the surficial Aquifer which is a Class G-III groundwater." 

BRADENTON 
1001 Third Avenue West 

Suite 670 
Bradenton. Florida 34205 

P 1941-708-4040 • f 1941-708-4024 

Helping Shape Florida's Future'" 

JACKSONVILLE 
245 Riverside Avenue 

SUite 150 
Jacksonville, Fiord. 32202 

p : 904-353-6410 • f 1 904·353-7619 

TAllAHASSEE 
2600 Centennial Place 

Suite 100 
Tai'ahassee. Florida 32308 

p i 850-222-5702 • f i 850-224-9242 

www.llw-Iaw.com 

WEST PALM BEACH 
515 North Flagler Drive 

Suite 1500 
West Palm Beach, Florida 33401 

P 1 561-640-0820 • f 1 561-1>40-8202 





Mark Harris Letter 
April 2, 2010 
Page 2 

Class GIl-GIll groundwater boundary both to the east and west of the CCS.2 There is no data that 
we are aware of from this geographic area suggesting any other cause for the advancement of the 
hypersaline plume beyond the limits of the Class GIl-GIll groundwater boundary. Continued 
limerock mining pursuant to ACl's permit authorizations is threatened by the unabated and 
unmitigated discharge of hypersaline water from the CCS into surrounding groundwater. Our 
concerns are not without merit because they have been raised by other agencies and even internal 
DEP staff.3 In fact, I am attaching to this correspondence what appears to be a draft letter to FPL 
indicating concerns with data reviewed in conjunction with the Units 3 and 4 Uprate. 

As you are aware, the NPDES permit is issued pursuant to the Clean Water Act to "restore 
and maintain the chemical, physical, and biological integrity of the Nation's waters." 33 U.S.c. § 
1251 (a). Moreover, the Florida Legislature "declares that it is in the public interest to promote 
effective and efficient regulation of the discharge of pollutants into waters of the state". Section 
403.0885(1), F.S. Waters are defined as "rivers, lakes, streams, springs, impoundments, wetlands, 
and all other waters or bodies of water, including fresh, brackish, saline, tidal, surface, or 
underground waters." Section 403.031(13), F.S. The intent, therefore, of Florida's NPDES program 
is to regulate any and all discharges into the waters of Florida, including underground waters. 

The permit authorizes discharges to Class G-III groundwater only and the Class G-III 
groundwater boundary is, for the most part, directly beneath the geographical extent of the CCS.4 

2 See Memorandum from Tim Powell to Mark Harris, November 16,2009, stating, "It is inaccurate to describe the CCS 
as a 'closed loop' system, since we now know there is a plume of hypersaline water moving west from the CCS. It is 
also likely that the CCS is impacting surface waters to the west or possibly Biscayne Bay to the east." See also, Email 
correspondence from Tim Powell to Mark Harris dated march 19, 2009 stating, "What has significantly increased the 
degree of scrutiny is a trend analysis the district more recently provided (Fall 2008) that indicates GW west of the 
canals has increased in salinity in parallel to the hypersaline conditions in the cooling canals (more saline than bay 
water)." 

3 See FPL Turkey Point Units 6 & 7 Site Certification Application (SCA) SED Wastewater Section Comments, stating, 
"We feel it would be better to address this sooner rather than later, as there is concern of impacting the GIl Aquifer and 
well fields to the west, and possibly Biscayne Bay." 

4 See Memorandum from Tim Powell to Mark Harris, November 16, 2009, stating, "Per FAC Rule 62-520.520(8), 
existing cooling ponds are exempt from secondary standards for G-II ground water so long as the cooling pond waters 
are monitored pursuant to Department permit to ensure that the pond does not impair the designated use of the 
contiguous ground waters and surface waters. Review of water quality data collected by the SFWMD in Feb-Mar 2009 
indicated not only exceedances of the secondary standards, but also for at least one primary standard-sodium. The 
following wells listed below indicate sodium levels above the standard (160 mglL) .... It's important to note that the L-3 
and L-5 wells exhibit higher salinities than sea water in line with the CCW salinities." 
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In the permit, the discharge to the groundwater "shall not cause a violation of the minimum criteria 
for groundwater specified in Rule 62-520.400, F.A.C. and 62-520.430, F.A.C."s Accordingly, since 
the NPDES permit only authorizes a discharge to the Class G-III boundary the permit's monitoring 
requirements are limited accordingly in their scope to indicate an off site impact. The permit 
contains a "reopener" clauses stating that the permit may be reopened to adjust effluent limitations 
or monitoring requirements should future wasteload allocation determinations, water quality 
studies, DEP approved changes in water quality standards, or other information show a need for a 
different limitation or monitoring requirement. 

Data collected from monitoring by SFWMD, DEP, the Miami Dade County Department of 
Environmental Resources Management (hereinafter "DERM"), and FPL itself indicates discharges 
to ground water other than those authorized by the NPDES permit. Specifically, the data shows 
hypersaline groundwater plume movement west beyond the CCS and the interceptor ditch system. 
Moreover, ACI's own review of groundwater monitoring required by the original 1972 agreement 
authorizing the CCS operations (between FPL and the SFWMD predecessor, the Central and 
Southern Florida Flood Control District), indicates that there is a hypersaline plume expanding 
which is caused by the CCS. Data also shows that these discharges are more extensive than the 
Class G-III boundary indicating a potential violation of the permit.6 Again, due to the location of the 

Well lD 
BBCW-4 
BBCW-5 
FKS-4 
G-21 
G-28 
L-3 
L-5 

Sodium (mgIL) 
2,730 
3,560 
2,850 
1,640 
6,750 
17,200 
15,600 

See also email correspondence from Janet Llewellyn to Jack Long, Phil Coram and Richard Drew; March 19, 2009, 
stating, "Terrie Bates mentioned to me yesterday that she heard District staff had detennined that FPL may be in 
violation of our pennit, and she indicated she hoped we would not take action until after we all talked at Friday's 
conference. " 

5 Rule 62-520.400, F.A.C. provides that all ground water at all places and at all times must be free from industrial 
. discharges which alone, or in combination with other substances or components of discharges pose a serious danger to 

the public health, safety, or welfare; or create or constitute a nuisance; or impair the reasonable and beneficial use of 
adjacent waters. 

6 See FPL Turkey Point Units 6 & 7 Site Certification Application SED Wastewater Section Comments stating, "In 
reviewing the data coming out of recent Units 3 and 4 uprate monitoring plan proposals, it has been established that 
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Class G-II-G-III boundary underneath the CCS it is clear why there is concern for impacts to the 
GIl Aquifer, wellfields to the west, and possibly Biscayne Bay. 

Both DERM and SFWMD have already written comment letters regarding this very matter 
in the context of the renewal of this NPDES permit. Salinity levels in wells beyond the Class G-III 
groundwater boundary show a steady rise in salinity levels, which will only be exacerbated by the 
proposed Uprate of Units 3 and 4 and any additional inputs of CCS discharges. Moreover, any 
increase in groundwater salinity could also impact surface waters of the state that are hydrologically 
connected to the Biscayne Aquifer. Thus, it is no longer true that FPL is not discharging to surface 
waters of the. state. It is therefore vitally important that these factors are considered When 
evaluating FPL's application to renew its NPDES pennit. Several agencies have requested 
expanded monitoring to include parameters designed specifically to identify the fate and transport 
of contaminants and associated waters known to original from the CCS into the environment. 7 

While we support more specified monitoring in the context of this permit renewal specifically 
tailored to address NPDES parameters, that action alone does not abate or mitigate the existing 
discharges that are occurring and causing harm. Only immediate corrective actions will solve the 
problem and they must be implemented before more discharges are authorized in a permit renewal. 

According to correspondence from Biscayne National Park and SFWMD regarding this 
permit renewal, there continues to be no question regarding hypersaline discharges from the CCS. 
But" contrary to that evidence, in related correspondence that the SFWMD sent to Mark Harris on 
November 18,2009, the SFWMD states, in regard to impacts to the surrounding environment from 

. construction related stormwater runoff, it "is FPL's assertion that no monitoring or testing of the 
sediments or surrounding waters or environments is required because the waste is directed to the 

ground water and possibly surface water, have peen impacted off site from the hypersaline conditions of the Cooling 
Canal System (CCS). The IW Permit currently has no ground water or surface water monitoring provisions, because of 
the previously accepted assumption that seepage from the CCS is contained within the plant site boundary. Now that 
this assumption has been disproven, we feel that the monitoring proposal should be included with the IW permit 
revision." See VIII. General Conditions 1. "Any permit noncompliance constitutes a violation of Chapter 403, Florida 
Statutes, and is grounds for enforcement action, permit termination, permit revocation and reissuance, or permit 
revision. Rule 62-620.610(1), F.A.C." 

7 See correspondence from the U.S. Department of the Interior to Mark Harris dated November 13, 2009; See also 
correspondence from SFWMD to Mark Harris, November 18,2009, "Given that (1) the CCS is unlined, (2) the high. 
porosity of the underlying Biscayne Aquifer, (3) the known existence of a groundwater plume originating from the 
CCS into the surrounding aquifer outside of the Turkey Point Power Plan and the G-IlI boundary, and (4) the potential 
for interaction with adjacent surface waters (wetlands or within Biscayne Bay), the requested testing and other 
information is both relevant and necessary to determine application completeness and should also be considered in the 
context of the industrial wastewater permit." 
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'wastewater facility'" (the wastewater facility is the CCS). Even though run-off would be 
discharged into the 'wastewater facility' (CCS), it will have an impact beyond the CCS due to the 
discharges already occurring. There is significant data showing that a hypersaline plume from the 
CCS is already moving west and east beyond the Class-III boundary area through the Biscayne 
Aquifer. In fact, Biscayne National Park in its' January 6,2010, comment letter concerning the site 
certification application for Units 6 & 7 queried how pumping from dewatering activities and 
disposal of effluent into the cooling canals would "affect the movement of the high salinity plume 
emanating from the Industrial Waste Facility." The CCS is discharging hypersaline water into the 
Biscayne Aquifer beyond the limits of its NPDES permit. ACI, therefore, must rely on the 
oversight and regulatory powers of the state to correct a problem that is adversely affecting the use 
of its property. 

ACI's property and authorized activities will only be preserved and protected by fixing the 
problem that the public and the agencies have acknowledged plainly exists discharges from the 
CCS. Because there is no evidence to suggest any other causes of the impacts to the GIl Aquifer, 
well fields to the west, and possibly Biscayne Bay than these discharges, we therefore request that 
DEP, and all concerned agencies, implement an immediate plan to abate and mitigate the obvious 
hypersaline saltwater plume emanating from the CCS. This plan should not just include continued 
or expanded monitoring as part of the NPDES permit renewal. It is further warranted that this plan 
be in place before the renewal of the NPDES permit and included as part of the Conditions of 
Certification for Units 3 and 4 before the Uprate can commence. It must result in near term clear 
actions to halt the discharges of hypersaline water beyond the boundaries of the Class G-II-G-III 
boundary. DEP must assure that the renewal of this NPDES complies with the CWA, controlling 
federal court orders8

, the Florida Statutes and DEP's rules regarding the regulation of the discharge 
of pollutants into waters of the state. 

Please notify us immediately of any agency action involving this, or any related NPDES 
permit. If you have any questions regarding this correspondence, please do not hesitate to call me. 

Sincerely, 

~fA-~60'1 
Stephen A. Walker 

SAW/as 

g u.s. vs. Florida Power and Light, 53 F.R.D. 249, 1 Envtl. L. Rep. 20,461 (S.D.Fla 1971). 





Summary of Comments on the Draft Environmental Assessment and 

Draft Finding of No Significant Impact 

Background: 

The U.S. Nuclear Regulatory Commission (NRC) staff published a notice in the Federal 

Register requesting public review and comment on the draft Environmental Assessment (EA) 

and draft Finding of No Significant Impact (FONSI) on November 17, 2011 (76 FR 71379), and 

established December 19, 2011, as the deadline for submitting public comments. By letters 

dated December 9, 2011 (Agencywide Documents Access and Management System (ADAMS) 

Accession No. ML 11347 A 194), and December 12, 2011 (ML 12027 A023), comments were 

received from Florida Power & Light Company (FPL) and Mr. Steve Torcise, Jr., of the Atlantic 

Civil, Inc., respectively. FPL comments provided new estimates on the number of additional 

workers needed to support the outage work implementing the proposed Extended Power Uprate 

(EPU) and revised the projected outage times necessary to implement the EPU. FPL 

comments have been incorporated into this final EA with no change to the FONSI conclusion. 

Atlantic Civil, Inc., comments have been incorporated into this final EA with no change to the 

FONSI conclusion and are summarized below. Also, by letter dated January 12, 2012 

(ML 12019A348), the Southeast Regional Office of the U.S. Department of the Interior's National 

Park Service provided comments on the draft EA and draft FONSI. Since these comments 

were received after the comment period deadline of December 19, 2011, the NRC will address 

these comments using separate correspondence. 

Disposition of Atlantic Civil, Inc. Comments 

Summary of Comments: 

1. FPL claims that the cooling canal is a closed system, but obviously it is not. FPL's 

monitoring data shows that the unlined cooling canal system exchanges water with adjacent 
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ground water. FDEP designated the groundwater within the cooling canal system as G-1I1 

waters (non-potable aquifer not subject to compliance with groundwater standards) and the 

NPDES Permit only authorized a discharge to those G-III waters. FPL's groundwater 

monitoring data shows that contaminants from the cooling canals have migrated west of L-

31 E and the interceptor ditch into G-II waters (See the attached figures). 

2. In anticipation of directly causing saltwater intrusion, the interceptor ditch was intended" ... 

to restrict movement of saline water from the cooling water system westward of Levee 31 E 

adjacent to the cooling water system to those amounts which would occur without the 

existence of the cooling canal system. /I (SFWMD, 1983). The interceptor ditch has not been 

effective and has not contained the hypersaline water of the cooling canal system. FPL's 

monitoring data confirms this (See the attached figures 2 & 3). These figures show the 

chloride and tritium data collected by FPL in December 2010 and February 2011 

respectively as an overlay on Figure 1 [Figures 1, 2, & 3 are provided in the December 12, 

2011 letter]. This indicates water quality violations and warrants remedial action by FPL to 

correct the problem before the uprate is initiated. 

3. FPL has not acknowledged, controlled or adequately addressed the existing water quality 

violation. The proposed uprate will increase the salinity in the cooling canal system, which 

will exacerbate the existing water quality violation. 

4. Because of this unaddressed water quality violation, other property owners have had to go 

to extraordinary efforts and costs to prove that saltwater intrusion has not reached their 

property. The NPDES permit did not authorize any injury to the public or private property or 

any invasion of personal rights, nor authorize infringements of federal, state or local laws or 

regulations. The rights of nearby property owners clearly have been violated by the cooling 

system's influence on saltwater intrusion. 
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5. Until FPL addresses the existing water quality violations, the facility should not be allowed to 

increase its output and there should not be a Finding of No Significant Impact for the 

proposed uprate without mitigating the existing significant adverse impacts of the CCS. This 

Draft Environmental Assessment must mandate a solution to the impacts being cause by 

the CSS today and the increased impacts that will result from the uprate. 

NRC Response: 

As discussed in the EA, the closed-cycle cooling canal system (CCS), permitted by the 

State of Florida as an industrial wastewater facility, is used for the cooling of heated water 

discharged from the main condensers and auxiliary systems of Turkey Point (PTN) Units 1 

through 4. The CCS is operated under an industrial wastewater facility "No Discharge" National 

Pollutant Discharge Elimination System (NPDES) permit issued by the State of Florida 

Department of Environmental Protection (FDEP) for water discharges to an onsite closed-loop 

recirculation cooling canal system. In this case, closed-loop recirculation means that the cooling 

canal does not have a pipeline connection with water bodies surrounding the PTN site such as 

Biscayne Bay for receiving or discharging its water. Monitoring data show that there is indirect 

surface water communication between the CCS and Biscayne Bay. The NRC staff revised the 

surface water and aquatic resources sections in the final EA to clarify that there is some water 

exchange between the cooling canal and other water systems and that aquatic species within 

the cooling canal are unable to travel into or out of the canal system. 

The FDEP completed a thorough and comprehensive review under the Florida Electrical 

Power Plant Siting Act and issued a site certification to FPL approving the proposed EPU for 

PTN Units 3 and 4. In accordance with the FDEP site certification process for the proposed 

EPU, FPL must meet state imposed requirements contained in the Conditions of Certification 

(CoC). The CoC was developed based on interactions by FPL with the FDEP and other 

stakeholders during the FDEP site certification process. The inclusion of stakeholders' 
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recommendations into the CoC formed the basis for FDEP recommending approval of the site 

certification application for the proposed EPU. The CoC requires FPL to have a program to 

monitor and assess the potential direct and indirect impacts to ground and surface water from 

the proposed EPU. The monitoring includes measuring water temperature and salinity in the 

CCS and monitoring the American crocodile populations at the PTN site. The monitoring plan 

expands FPL's monitoring of the CCS's ground and surface water to include the land and water 

bodies surrounding the PTN site such as Biscayne Bay. The implementation of the CoC 

monitoring plan is an ongoing program coordinated by FDEP. The results of the monitoring will 

be publicly available via a South Florida Water Management District (SFWMD) website. If the 

proposed EPU is approved by the NRC, the CoC monitoring plan would continue to assess the 

environmental impacts. Among other measures, the CoC allows FDEP to impose additional 

measures if the monitoring data is insufficient to adequately evaluate environmental changes, or 

if the data indicates a significant degradation to aquatic resources by exceeding State or County 

water quality standards, or the monitoring plan is inconsistent with the goals and objectives of 

the Comprehensive Everglades Restoration Plan Biscayne Bay Coastal Wetlands Project. 

Additional measures could include enhanced monitoring, modeling, or mitigation. Abatement 

actions provided in the CoC include: mitigation measures to comply with State and local water 

quality standards, which may include methods to reduce and mitigate salinity levels in 

groundwater; operational changes to the PTN cooling canal system to reduce environmental 

impacts; and other measures required by FDEP in consultation with SFWMD and Miami-Dade 

County to reduce the environmental impacts to acceptable levels. 

Non-radiological conditions in the PTN cooling canal system are the responsibility of the 

State of Florida and its regional regulatory agencies. The implementation of the CoC monitoring 

plan is an ongoing program coordinated by FDEP. FDEP is responsible for evaluating the 
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monitoring data and has authority to impose mitigation measures, as appropriate, to ensure 

aquatic resources are adequately protected. 

All radiological effluent discharges into the cooling canal are monitored and controlled in 

accordance with NRC regulations. NRC regulations require that radioactive gaseous and liquid 

releases from nuclear power plants be monitored and must meet radiation dose-based limits 

specified in 10 CFR Part 20, the "as low as is reasonably achievable" (ALARA) dose criteria in 

Appendix I to 10 CFR Part 50, and the Environmental Protection Agency's radiation protection 

standards in 40 CFR Part 190. These regulations limit the radiation dose that members of the 

public might receive from radioactive material released by a nuclear power plant. Nuclear 

power plants are required to submit an annual report to the NRC on the types and amounts of 

radioactive gaseous and liquid effluents released into the environment each year. The annual 

radioactive effluent release reports submitted to the NRC are available to the public through the 

NRC's ADAMS electronic reading room on the NRC website (www.nrc.gov). 

The NRC provides continuous oversight of each plant under the NRC's inspection and 

enforcement programs. The NRC's Reactor Oversight Process integrates the NRC's 

inspection, assessment, and enforcement programs. The operating reactor assessment 

program evaluates the overall safety performance of operating commercial nuclear reactors and 

communicates those results to licensee management, members of the public, and other 

government agencies. The assessment program collects information from inspections and 

performance indicators in order to enable the NRC to arrive at objective conclusions about a 

licensee's safety performance. Based on this assessment information, the NRC determines the 

appropriate level of agency response, including supplemental inspection and pertinent 

regulatory actions ranging from management meetings up to and including orders for plant 

shutdown. The NRC conducts follow-up actions, as applicable, to ensure that the corrective 

actions designed to address performance weaknesses are effective. 
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Clarifying and corrective changes were made to the EA based on the comments 

received. No changes were made to the EA's finding of no significant environmental impact. 
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Reply to: West Palm Beach 

VIA ELECTRONIC & OVERNIGHT MAIL 

March 21, 2012 

Ms. Melissa Meeker, Executive Director 
South Florida Water Management District 
3301 Gunn Club Road 
West Palm Beach, FL 33406 

Mr. Jeff Littlejohn, Assistant Secretary 
Florida Department of Environme!ltal Protection 
3900 Commonwealth Boulevard 
Tallahassee, FL 32399 

Re: Saltwater Intrusion in South Miami Dade County 

Dear Ms. Meeker & Mr. Littlejohn: 

Please accept this letter as a follow-up to our meeting on March 14th. We first want to 
thank you and your respective staff members for the opportunity to discuss this important issue 
and present our information. As we indicated during the meeting, we believe that sufficient data 
exists to clearly indicate that the interceptor ditch at the Florida Power and Light ("FPL") 
cooling canal system is not functioning as designed, permitted, or as required in the current 
agreement (5th supplement) between FPL, and the South Florida Water Management District 
("SFWMD"). That agreement requires; " FPL to operate the interceptor ditch system to restrict 
movement of saline water from the cooling water system westward of Levee 31 E adjacent to the 
cooling canal system to those amounts which would occur without the existence of the cooling 
canal system." A review of the data collected as part of the 1983 agreement (4th supplement) as 
well as data collected as part of the 5th supplement shows that water with a chloride 
concentration greater than any naturally occurring source (i.e. Biscayne Bay) exists well west of 
the L31 Levee. The only source for this higher-than-background groundwater is the hyper-saline 
water within the cooling canal system (See Exhibit 1). The interceptor ditch has not contained 
the higher than naturally occurring hyper-saline water. 
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In addition to the physical data, modeling work by Atlantic Civil clearly shows that the 
current position of the salt-front is significantly further west as a result of the FPL cooling canal 
system. The attached Exhibit 2 shows the results of our model simulations without the existence 
of the FPL cooling canal system and with the FPL cooling system for the years 1984, 1996 and 
20lO. This exhibit clearly shows that the salt-front is farther west than where it would be if the 
FPL cooling canals were not there. The USGS report by Hughes and Langevin supports this 
conclusion. Therefore, we request that the SFWMD, in accordance with paragraph II (D) 2. of 
the 5th supplement. notify FPL in writing that the interceptor ditch is not effective in restricting 
movement of the saline water westward of the levee 31E in a manner that is consistent with the 
objectives articulated in paragraph II (A) 1. Further, we request that SFWMD make demand on 
FPL to now comply with the obligation to contain its hyper-saline water and restrict the 
westward movement of the salt-front rather than continue to study the matter. 

In addition to the commitments FPL has with respect to the 5th supplement, FPL is also 
operating under the terms and conditions of the existing NPDES permit. This pennit was 
originally set to expire in May of 20lO, but was automatically extended when FPL filed an 
application to renew it. Since that time, the pennit application has remained essentially 
incomplete, apparently with little incentive for FPL to supply the information necessary to 
complete it. 

The NPDES permit requires the hyper-saline water of the cooling canal system to be 
contained within the vertical footprint of the G-III groundwater classification. A review of 
Exhibit 1 clearly indicates that is not the case. That permit allows the Department of 
Environmental Protection ("DEP") to revise, revoke or reissue a permit if and when water 
quality studies or other information shows a need for different limitations or monitoring 
requirements. The permit also requires the pennittee, FPL, to take all reasonable steps to 
minimize or prevent any discharge. Therefore, we request that the DEP issue the appropriate 
notice of permit violation to FPL under the terms and conditions of the NPDES permit. 

Finally, we would like to reiterate a point made during the meeting that it is not necessary 
for the agencies to "fingerprint" the leading-edge of the salt-front as having originated from the 
cooling canal system. The test for FPL's compliance with the various agreements and pennits 
has been, and continues to be whether the operation of the cooling canal system is resulting in 
the salt-front being farther west than it would have been had the cooling canal systems not been 
there. It clearly is. 

In our opinion it is time for the agencies responsible for protecting the water resource of 
the State to act on this known and ongoing problem before more harm is done to the groundwater 
and private interests. 

00080125·2 
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Again, we thank you for the opportunity to meet with the two agencies together and we 
look forward toward resolving this problem soon. If you have any questions please do not 
hesitate to contact us. 

SAW/as 

Enclosure(s) 

c: Steve Torcise 
Steve Lewis 
William Harrison 
Ed Swakon 
Jeff Bass 

00080125-2 
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South Florida Water Management District

April 16,2013

Ms. Barbara Linkiewicz
Senior Director, Environmental Licensing & Permitting
FPL & NextEra Energy Resources
700 Universe Blvd.
Juno Beach, FL 33408

Dear Ms. Linkiewicz:

Subject: Consultation Pursuant to the October 14, 2009 Fifth Supplemental Agreement
between the South Florida Water Management District and Florida Power & Light

The South Florida Water Management District (SFWMD), working with the Florida Department of
Environmental Protection (FDEP), has recently completed its evaluation of the data, findings and
conclusions contained in Florida Power and Light's (FPL) Turkey Point Comprehensive Pre-Uprate
Report, October 31, 2012. The SFWMD acknowledges the significant work FPL has put into the
collection, analysis and interpretation of the data associated with implementation of the
comprehensive pre-uprate monitoring plan pursuant to Conditions of Certification IX and X of the
Power Plant Site Certification for the FPL Turkey Point Units 3 and 4 and the "Fifth Supplemental
Agreement between the South Florida Water Management District and Florida Power and Light
Company" (Agreement).

Based on technical evaluation of all available information,.the SFWMD has determined that saline
water from FPUs Turkey Point Power Plant cooling canal system (CCS) has moved westward of
the L-31E Levee in excess of those amounts that would have occurred without the existence of the
CCS and has moved into the water resources outside the plant's property boundaries. With
recognition of the effort that was initiated several months ago with the FPL, FDEP and SFWMD
working group, the SFWMD is providing this written notice to FPL, pursuant to paragraph ll(D)2. of
the Agreement, to begin consultation with the SFWMD to identify measures to mitigate, abate or
remediate the movement of saline water.

We recognize that these are challenging water resources issues and FPL is committing significant
resources to analyzing the environmental conditions surrounding the CCS. I want to emphasize
that the SFWMD is committed to continuing to work collaboratively with FPL and FDEP to better
understand the factors contributing to the western movement of saline water and develop solutions
that protect the area water resources and maintain FPL's mission of maintaining critical electric
power generation operations at Turkey Point.

Executive Director

c: Jeff Littlejohn, Deputy Secretary Regulatory Programs, DEP
Phil Coram, Water Resource Management Division, DEP
Cindy Mulkey, Administrator, Siting Coordination Office, DEP

Sincerely,

3301 Gun Club Road, West Palm Beach, Florida 33406 0 (561) 686-8800 0 PL WATS 1-800-432-2045
Mailing Address: P.O. Box 24680, West Palm Beach, FL 33416-4680 0 www.sfwmd.gov
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TurkeyPointLANPEm Resource

From: Hoeg, Tim
Sent: Friday, November 21, 2014 8:23 AM
To: Sandal, Shane
Cc: Klett, Audrey; Endress, Matthew
Subject: FW: Canal Chemistry INPO team presentation
Attachments: RCE 1979256 Canal.pdf; TP Cooling Canal.docx

FYI.  Additional info provided by FPL regarding UHS.  I thought you might be interested.  
 
Tim Hoeg 
Senior Resident Inspector 
Region II, Division of Reactor Projects 
U.S. Nuclear Regulatory Commission 
           ____________________________ 
 
Turkey Point Nuclear Station         Office: 305-245-7669 
9760 SW 344th ST.                           Fax: 305-247-0224 
Homestead, FL 33035                                

 
 
 

From: Tomonto, Bob [mailto:Bob.Tomonto@fpl.com]  
Sent: Friday, November 21, 2014 8:12 AM 
To: Hoeg, Tim; Endress, Matthew 
Subject: FW: Canal Chemistry INPO team presentation 
 
 
 
From: Scroggs, Steven  
Sent: Friday, November 21, 2014 8:09 AM 
To: Tomonto, Bob 
Subject: FW: Canal Chemistry INPO team presentation 
 
 
 
Best Regards, 
 
Steve  
O:  561-694-5051 
 
Please consider the environment before printing this email 
 
From: Barnes, Philip R  
Sent: Wednesday, November 19, 2014 12:53 PM 
To: Mowbray, Michael; Rios, Nelayne; Scroggs, Steven 
Cc: Shafer, Sam; Conboy, Thomas; Domingos, Christopher; Alvarez, Jose 
Subject: Canal Chemistry INPO team presentation 
 
The Chemistry evaluator will be presenting the canal root cause evaluation (attached) to the entire INPO evaluation 
team tomorrow.  Also attached are his notes, taken mostly from the root cause, with some additional information 
added.  I would encourage each of you to make sure you read this write-up and read the root cause before speaking 
with INPO so you understand what has already been said.  We did a lot of good work in response to the canal issues and 
are continuing to do a lot of good work, but it is definitely in the correction mode.  The root cause is focused on the lack 

NRC-025 
Submitted Nov. 10, 2015

 

United States Nuclear Regulatory Commission Official Hearing Exhibit 
In the Matter of: FLORIDA POWER & LIGHT COMPANY 

(Turkey Point Nuclear Generating, Units 3 and 4) 

 

ASLBP #: 15-935-02-LA-BD01 
Docket #: 05000250 & 05000251 
Exhibit #:  Identified:  
Admitted:  Withdrawn:  
Rejected:  Stricken:  

Other:  

NRC-025-00-BD01 1/4/2016
1/4/2016
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of prevention & detection.  The Chemistry evaluator is focusing on questioning why Chemistry Department didn’t have 
controls in place to detect this sooner.  The Gap Focus Area is in CY.2 “Chemistry Controls”.  I’ve pasted the PO&C below 
for convenience. 
 
Phil 
 
PERFORMANCE OBJECTIVE (CY.2)  
Chemistry personnel maintain proper chemistry conditions during all phases of plant operations.  
CRITERIA  
1. Chemistry personnel proactively monitor, evaluate, and trend chemistry results to control chemistry parameters 
within a technically defined range and take actions to prevent or minimize the ingress of contaminants.  
 
2. Chemistry personnel promptly communicate recommendations to resolve adverse chemistry trends, anomalous 
conditions, and out-of-specification parameters.  
 
3. Chemistry personnel control makeup water closely to ensure it is consistently of high quality.  
 
4. Chemistry personnel maintain and use off-normal procedures to address abnormal conditions and have 
contingency plans for minimizing chemistry excursions and restoring plant systems to normal operating conditions.  
 
5. Chemistry personnel evaluate diesel fuel oil conditions to ensure a high quality of fuel oil is maintained during 
normal and accident conditions.  
 
6. Chemistry personnel monitor specific parameters to validate that intended cooling water treatment is effective.  
 
 
 
 
Philip R Barnes 
Design Engineering Manager 
Turkey Point Nuclear Plant 
 
305-246-6820 (w) 
305-219-8157 (c) 
philip.r.barnes@fpl.com 
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Turkey Point

Canal Temperature Exceeded 100 degrees F.

Event Date: 

CR Number: 1979256

Root Cause Team Name Dept/Group

Management Sponsor Jose Alvarez PID

Team Leader / RCE 
Evaluator

Juan Cuan PID

Team Members Luis Reyes-Trujillo Operations

Olga Hanek Licensing

Mike Mowbray Engineering

Root Cause Evaluator: Date: 
Print/Sign

Management Sponsor: Date: 
Print/Sign

MRC Chair: Date: 
Print/Sign

Electronic Signature may be obtained by assigning actions in NAMS. 
Refer to PI-AA-202-1000 for details.

The root cause process is designed to be self critical to drive improvement.  As such, specific 
organizational and/or programmatic causes within the plant’s span of control are identified.  The root 

cause process determines a functional cause and not a legal or contractual cause.
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1.0 Executive Summary

On July 20, 2014 at 1452 , Turkey Point Units 3 and 4 entered the Action for 
Technical Specification (TS) 3.7.4, Ultimate Heat Sink (UHS) which requires both 
units to be placed in Hot Standby within 12 hours and Cold Shutdown within the 
following 30 hours. The action was entered because the UHS temperature exceeded 
the limit of 100 degrees Fahrenheit (F) due to a natural event. This event was 
reported to the NRC in accordance with 10 CFR 50.72(b)(3)(v)(B) because UHS 
capability to remove residual heat was impacted. At 1800 the NRC verbally 
approved a natural event Notice of Enforcement Discretion (NOED) which increased 
the ultimate heat sink temperature from 100 degrees F to 103 degrees F and 
prevented the shutdown of both units.

During 2014, 0-ONOP-.011.1 (Intake Canal Low Level or High Temperature) was 
entered 22 times prior to the event.  The first entry was on June 7, 2014 with a 
maximum temperature of 96.11 degrees F.  The last entry occurred on July 19, 2014 
at 1655 with a temperature of 99.7 degrees F culminating in the event being 
evaluated.

This root cause was chartered to understand the organizational drivers of this event 
as opposed to the actual technical or scientific causes of the rise in cooling canal 
water temperature. 

Through its investigation the root cause team determined that the organization has
not recognized signals that would indicate a need for further investigation of the 
Cooling Canal System (CCS), or are have not been monitoring key factors that 
should be been used to assess the CCS’s ability to meet its mission as the UHS.
These examples are:

Monitoring cooling canal water temperature and acting on rising canal 
water temperatures - Average canal temperatures have shown
periodic all-time highs over the last 5 years; however, the all-time highs 
have been consistent since September 2013 through today.

Monitoring cooling canal Level (volume of water) and acting on 
reduced water levels

Algae concentrations are not  being measure or tracked on an ongoing 
bases

Other cooling canal water parameters were not being used to assess 
the health of the CCS (Example Salinity)
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Root Cause:

“Lack of a Program that monitors the overall health of the CCS and its impact on the 
plants’ ability to meet Technical Specification 3/4.7.4, Ultimate Heat Sink
requirements.”

CAPR:

Establish and implement a Program evaluates the condition of the Cooling Canal 
System and determines if it is capable of meeting the Technical Specification 
3/4.7.4, Ultimate Heat Sink requirements through the following CAPR actions:

Create and implement Program Charter that periodically evaluates the 
condition of the Cooling Canal System and determine if it is capable of 
meeting Technical Specification 3/4.7/4, Ultimate Heat Sink requirements.

Assign muti-discipline membership

Proceduralize Charter
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2.0 Report 

1. Event Description

The Cooling Canal System (CCS) serves as the Ultimate Heat Sink (UHS) 
for the two fossil units (Units 1 and 2) and the two nuclear units (Units 3 and 
4). The CCS/UHS temperature is monitored every shift by a reading that is 
taken at TI-3-3605 and TI-4-3605.  Additional monitoring can also be 
provided by using TE-6907 (Sea Water to TPCW Heat Exchanger).

0-ONOP-011.1, Intake Canal Low Level or High Temperature, is entered
whenever UHS temperature exceeds 96 degrees F per Attachment 2 of the 
procedure. This portion of the procedure has been in effect since 2009.
Data available from PI Process Book for the TI-3/4-3605 Temperatures 
shows that we have entered the 0-ONOP-011.1 as follows:

During 2009, 0-ONOP-.011.1 was not entered, but data was only available 
for November and December.

During 2010, 0-ONOP-.011.1 was entered 7 times. The maximum indicated 
temperature was 97.23 degrees F.

During 2011, 0-ONOP-.011.1 was entered once. The maximum indicated 
temperature was96.17 degrees F.

During 2012, 0-ONOP-.011.1 was not entered. The maximum indicated 
temperature was 95.5 degrees F.

During 2013, 0-ONOP-.011.1 was entered once. The maximum indicated 
temperature was 96.16 degrees F. (This is with both Units 3 and 4 operating 
after EPU modifications completed)

During 2014, 0-ONOP-.011.1 was entered 22 times prior to the event. The 
first entry was on June 7, 2014 with a maximum indicated temperature was
96.11 degrees F.  The last entry occurred on July 19, 2014 at 1655 with a 
temperature of 99.7 degrees F culminating in the event below.
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On July 20, 2014 at 1452, Turkey Point Units 3 and 4 entered the Action for 
Technical Specification (TS) 3.7.4, Ultimate Heat Sink which requires both 
units to be placed in Hot Standby within 12 hours and Cold Shutdown within 
the following 30 hours. The action was entered because UHS temperature 
exceeded the limit of 100 degrees F due to a natural event. This event was 
reported to the NRC in accordance with 10 CFR 50.72(b)(3)(v)(B) because 
UHS capability to remove residual heat was impacted. At 1800 the NRC 
verbally approved a natural event Notice of Enforcement Discretion (NOED) 
which allows the ultimate heat sink temp to exceed 100 degrees F up to 103 
degrees F and prevented the shutdown of both units. The event description 
is augmented by events surrounding the condition of the CCS and not just 
the temperature aspect.  An assumption was made that other conditions in 
the system may affect temperature.

A search of the Corrective Action Program (CAP) identified multiple Action 
Requests (ARs) documenting other issues related to the CCS and changes 
in the CCS conditions.  The following provides a summary of the issue and 
the related disposition.

7/18/2009 (AR 00467529)

Issue: No guidance exists on how to handle elevated Ultimate Heat Sink 
Temperatures.

Result: 0-ONOP-011.1 was revised to provide guidance for actions to be 
taken when UHS temperature exceeds 96 degrees F.  The guidance was 
based on the EPU Cooling Canal System Modeling Report dated January 
13, 2008, from Golder Associates, as a basis.

2/1/2012 (AR 01730294)

Issue: During Diving Inspections visibility at intake structure virtually zero.

Result: Walk down of areas performed by Land Utilization and cited silt in 
the water was causing poor visibility due to high wind and recent rain fall.

7/10/2012 (AR 01783358)

Issue: Reports cooling canal system water quality poor for some time and 
mentions scarcity of fish and crocodile sighting.

Result: Evaluation concluded that Turkey Point is in full compliance of 
Industrial Waste Water (IWW) permit FL0001562.

8/6/2012 (no AR found):

Issue: Algae bloom occurred, 682,873 Cell/ml.



PI-AA-100-1005-F01, Revision 6 Page 6

Results: Monitoring showed algae count decreased to 309,311 Cells/ml on 
9/18/2012, no further action or readings taken till 4/24/2014.

4/23/2014 (AR 01960954)

Issue: Water consistency in the canal may be contributing to poor heat 
exchanger performance.

Result: Algae, caused by elevated Condensate dissolved Oxygen has 
resulted in increased hydrazine consumption. Hydrazine thermally 
decomposes to ammonia, which is released to the canal system and 
becomes a nutrient for the algae.

5/2/2014 (AR 01963338)

Issue: Cooling canal salinity highest since 2010 based on quarterly 
environmental monitoring program.

Result: Prompt Operability Determination (POD) performed, centered on 
effects to heat exchangers and decrease in maximum allowable ICW 
temperature.

5/15/2014 (AR 01966207)

Issue: Requests evaluation of online risk analysis based on degraded 
cooling canal condition.

Results: Routine Work Assignment created (open status) to consider 
suggested improvements to online risk analysis.

6/24/2014 at 1810

Issue: Ultimate Heat Sink temperature at 98.31 Degrees F.

Results: Notified Systems to reduce load by 200 MWe on Unit 1, which was 
completed at 1941.

6/25/2014 (AR 01974347)

Issue: 0-ONOP-011.1 Intake Canal High Temperature procedure was 
created pre-EPU conditions. Since EPU the thermal output from Units 2, 3, 
and 4 has changed and warrants a reassessment to direct actions to reflect 
current plant conditions



PI-AA-100-1005-F01, Revision 6 Page 7

Results: Several modifications to this procedure were made under PCRs 
1974593/1974463, with additional modifications to be completed following 
revision of the associated technical specification which revised the UHS 
temperature limit to 104 degrees F permanently. (Only deals with load 
reduction)

6/27/104 (AR 01975112)

Issue: Emergency project to implement EC 281963: chemically treat the 
cooling canal system for elevated algae.

Result: Chemical addition started, algae concentration has decreased from 
1,876,961 (cells/ml) to 1,270,000.  This is above 9/18/2012 reading of 
309,311.

7/14/2014 (AR 01978076)

Issue: Correlation of unit generation to Ultimate Heat Sink temperature 
questioned.

Result: Ultimate Heat Sink temperature changes were observed to not 
correlate strongly with MW loading.  This condition is the subject of a 
company-wide mitigation effort, no AR referenced. (Condition Evaluation 
completed on 8/8/2014)

2. Problem Statement

Ultimate Heat Sink Temperature exceeded 100 deg. F Technical 
Specification 3/4.7.4 limit.  This caught the organization by surprise and 
constitutes a violation of TS 3/4.7.4 and resulted in a Licensee Event 
Report.

3. Analysis

A. Analysis Methodology 

A Fault Tree analysis chart was used to identify factors that affect 
canal heating and cooling.  A support refute matrix was used to 
summarize results of findings for various factors identified.
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Based on the Fault Tree analysis we examined the following available 
parameters and attempted to determine if they could have been 
triggers for further evaluation of the condition of the cooling canal 
system to meet UHS requirements:

Plant Generation (thermal load to CCS/UHS)

Canal Level

Algae

Salinity

B. Plant Generation

The CCS was designed and built to support generation cooling for 
Units 1, 2, 3 and 4.  The CCS is the UHS for the nuclear units, Units 3 
and 4. Original Megawatt (MW) generation for the site was 400 MW 
each for Units 1 & 2 and 600 MW each for Units 3 & 4. Technical 
Specification 3/4.7.4, Ultimate Heat Sink was added to the Turkey 
Point Units 3 and 4 Technical Specifications in August 1990.  TS 
3/4.7.4 Limiting Condition of Operation limits the UHS average supply 
water temperature (from cooling canals) to less than or equal to 100 
degrees F. Several changes have occurred since implementation of 
TS 3/4.7.4.  The nuclear units were upgraded in 1996 and again in 
2012-2013. Current generation capability is Unit 1 400 MW, and Units
3 and 4 835 MW each. Exceeding the UHS limit had not occurred in 
the site’s history until the event under investigation.

TS 3/4.7.4 UHS compliance is monitored based on temperature 
readings from (ESOMS ICW Temperature) TI-3-3605 and TI-4-3605 
which are taken every shift during Operator Rounds.  UHS 
temperatures can also be measured from TE-*-6907 which provides 
more continuous data and is consistent with the data from TI-3-3605 
and TI-4-3605.  The following UHS Canal Historical Temperature is 
based on information from the TE-*-6907.
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Year\Month 1 2 3 4 5 6 7 8 9 10 11 12
2008 81.1 85.4 89.0 90.8 90.2 87.1 83.3 76.8 76.1
2009 74.8 74.2 77.0 80.6 85.8 89.6 91.8 91.7 89.6 87.0 78.8 77.0
2010 69.2 71.5 74.1 80.5 87.6 92.3 90.7 92.3 88.2 82.1 77.4 67.7
2011 73.4 78.4 78.6 84.2 85.7 88.0 91.1 91.8 90.5 82.3 79.1 76.9
2012 75.2 78.3 78.8 80.5 78.8 85.5 90.1 89.9 88.8 84.3 75.2 75.6
2013 76.5 76.3 73.9 83.5 85.8 90.6 90.6 92.3 91.6 88.0 82.4 82.1
2014 77.8 85.4 84.7 89.1 89.5 93.8 95.5

Monthly Average Canal Temperature

Several factors that should be taken into consideration when reviewing 
the historical canal temperature data include:

On December 28, 2010 generation was stopped on Unit 2 reducing the 
cooling burden on the CCS.

From February 26, 2012 to September 5, 2012 Unit 3 was not 
generating power due to an Extended Power Upgrade (EPU) refueling 
outage.  This temporarily reduced the cooling burden on the Cooling 
Canal System.
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From November 5, 2012 to April 17, 2013 Unit 4 was not generating 
power due to an EPU refueling outage.  This reduced the cooling 
burden on the CCS.

Historically a general guidance has existed that a reduction in 200 MW 
equates to a 1 degree F reduction in CCS/UHS temperature. This was 
supported by an evaluation that was performed as to the impact of the 
EPU modifications on cooling canal temperatures (we would only see 
about a one degree F increase). From the above information you 
would have expected to have a corresponding decrease in overall 
temperature after the shutdown of Unit 2 and during the long EPU 
outages, but that is not the case, especially during the months of July, 
August and September. 

The TE-*-6907 temperatures were used to calculate a historical 
monthly average CCS/UHS temperature from 2008 through 2014. The
monthly average temperatures have shown periodic all-time highs 
over the last 5 years; however, the all-time highs have been consistent 
since September 2013 through July 2014. . Although all-time high
temperatures may occur occasionally, the monthly all-time high record 
CCS/UHS temperatures since September 2013 should have triggered 
an investigation.

Assessment: Based on the information above, the thermal heat load 
from plant operations may have a short term effect (based on 1 degree 
F per 200 MW) on the canal temperature and not a long term effect.  
This was also identified in AR 0197876 originated on 7/14/2014.

Monthly average temperatures started to show periodic all-time highs 
over the last 5 years and consistently increasing beginning with 
September 2013 and continuing through July 2014. Although all-time 
highs may occur occasionally, the monthly all-time high record 
CCS/UHS temperatures trend since September 2013 should have 
triggered an investigation.

C. Canal Level 

The extent to which canal level is monitored and enters into the plants 
operational scope is strictly based on its effect on the pumps taking 
suction at the intake structure. From this stand point, 0-ONOP-011.1 
(Intake Canal Low Level or High Temperature) illustrates this 
perspective with the following note:
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The monitoring of canal level is based on, but not limited to, the 
Auxiliary Operator Rounds Module. Once per day the Operator records 
this information and the first trigger point for attention is a reading 
greater than 18 feet. This reading is the distance from the bottom of 
the grating at the intake structure to the water level at the intake.  Entry 
into the pertaining ONOP is not until 19”9” or per Shift Managers 
discretion. Land Utilization also takes readings on canal level at certain 
points throughout the canal system; this data, however, is not available 
for action plans to mitigate canal abnormalities for Control Room 
Operation of the Plant. (Data from land Utilization could be useful here) 
Other data systems used to monitor plant parameters (referring to Pi) 
also do not have a quick access link to canal level data.

A search into the Narrative logs Module for 0-ONOP-011.1 in 
conjunction with canal level gives 69 search hits from the time period 
of 2004 until present time. Only 5 of these entries pertain to canal level 
and all predate 2008. These entries in their majority concern 
themselves with suction to the screen wash pumps.

The data below was taken from a monitoring station in the middle of 
the Turkey Point cooling canal system. It shows that rain fall for 2014 
has been very low, and that the canal water level is also low.  This data 
is currently being captured to satisfy South Florida Water Management 
District required the implementation of a Groundwater, Surface Water 
and Ecological Monitoring Plan (GSWEMP). This could have been 
used as a trigger that conditions have changed that could have impact 
on the Ultimate Heat sink.

Year Rain Fall (inches) Canal Level Relative to NAVD88 
(feet)

2011 52 Not available.
2012 74.2 -0.47
2013 19.6 -0.65
2014 4 -0.88
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Assessment:

Canal level data and mitigating strategies present at Turkey Point are 
based on Intake Cooling Water (ICW) pump needs and reporting 
requirements. Currently, no data are used for prognostication of a
potential negative correlation between canal level and UHS
temperature.

D. Algae

This is not a parameter that was measured on a continuing basis.  The 
first measurements of algae were taken in August of 2012 after AR 
1783358 was written questioning the quality of the CCS water. The AR
evaluation concluded that Turkey Point was in full compliance of IWW 
permit FL0001562. A subsequent sample was taken in September of 
2012.  No other measurements were taken until April 2014 in response 
to AR 01960954 when an algae bloom was observed. AR1960954 
investigated the contribution of the observed CCS biological fouling on 
the CCW heat exchanger tubes. The investigation found that the CCS 
is a living marine ecosystem containing numerous species of algae.  
The evaluation centered on the cause of the algae and no analysis 
was performed on any perceivable impact on the CCS to dissipate the 
heat.

The following chart plots CCS algae concentration vs the temperature 
of the canal at the intake.  This does not show a strong correlation
between algae concentration and canal temperature, although both 
parameters have been shown to have an impact on heat exchanger 
performance.

Assessment:
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The investigation in response to the observed high level of algae was 
centered on the cause of the high algae concentration and the 
corrective actions necessary to eliminate the algae, but could have 
triggered an analysis on the health of the CCS and its ability to 
meet the Ultimate Heat Sink requirements.

E. Other Cooling Canal Parameters

The CCS/UHS is a closed loop canal system fed by groundwater flow 
from the underlying shallow aquifer.  The canal system is fed primarily 
by rainfall and groundwater from the Biscayne aquifer, which consists 
of saline water flowing west from Biscayne Bay and fresh water flowing 
east from the Everglades.  The water quality and water level in the 
CCS is affected by the interaction between the external groundwater 
from the vicinity and the CCS water.  

For most of its operating history, monitoring of the CCS was limited to 
that required by the National Pollutant Discharge Elimination System 
(NPDES) permit.   In accordance with the NPDES, the following 
information is required to be collected:

 Monitoring Requirements 
OUI-1*

Monitoring Requirements 
OUI-2**

Parameters 
(units)

Monitoring 
Frequency

Sample Type Monitoring 
Frequency

Sample 
Type

Temperature (F), 
Water

Monthly Instantaneous N/A N/A

Solids, Total 
Suspended (MG.L)

Quarterly Grab Semiannually Grab

pH (SU) Quarterly Grab Monthly Grab
Salinity (PPT) Quarterly Grab N/A N/A
Specific 
Conductance 
(UHMO/CM)

Quarterly Grab Quarterly Grab

Copper, Total 
Recoverable (UG/L)

Semiannually Grab Semiannually Grab

Iron, Total 
Recoverable (MG/L)

Semiannually Grab N/A N/A

Zinc, Total 
Recoverable(UG/L)

Semiannually Grab Semiannually Grab

Lead, Total 
Recoverable 
9UG/L)

N/A N/A Semiannually Grab

Oil and Grease 
(MG/L)

N/A N/A Semiannually Grab

* Sample Point OUI-1: Cooling water discharge prior to entering the feeder canal within the 
closed loop CCS.
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** Sample Point OUI-2: Discharge from the two solids settling basins or neutralization basin 
prior to mixing with water in the closed loop CCS.

In addition to the NDPES required data, a 1983 agreement between 
FPL and the South Florida Water Management District defined a 
groundwater monitoring program and interceptor ditch operation 
requirements.  The groundwater monitoring program requires 
monitoring of multiple wells four times per year. The data collected 
includes: 1) ground elevation (feet), 2) surface water elevation, 3) 
conductivity and temperature (measured at one foot intervals for the 
total well depth), 4) two water samples per well for chloride content.  

As a result of the Turkey Point EPU Project, the South Florida Water 
Management District required the implementation of a Groundwater, 
Surface Water and Ecological Monitoring Plan (GSWEMP).  The 
purpose of the GSWEMP is to track the movement of salt water into 
the freshwater aquifers along the coastal United States. The GSWEMP 
requires monitoring 48 parameters related to water quality, water 
level/flow and biology parameters both inside and outside the CCS.  
Water quality monitoring data includes temperature, water level, 
specific capacity, pH, Dissolved Oxygen (DO), Biological Oxygen 
Demand (BOD), and salinity. A total of 75 water quality sample 
locations with quarterly sampling requirements are part of the 
GSWEMP.  In addition, continuous monitoring equipment was installed 
in July 2010 to monitor temperature, specific conductance, and water 
level collecting over 12,000 data points daily. 

Historically, monitoring of the CCS has been performed to meet the
requirements of the NDPES, the groundwater monitoring program and 
most recently, the GSWEMP. CCS conditions and the effects of all the 
measured parameters on the CCS performance as the UHS of the 
nuclear plants has not been analyzed.

One of the “other” cooling canal monitoring parameters that could be 
used to determine the health of the Ultimate Heat Sink is salinity. The 
CCS water salinity is considered a hyper saline environment with 
salinities greater than 35 g/L, the salinity for seawater. Based on data 
available, the CCS salinity has increased greatly over the years of 
operation. Within the past 10 years, salinity in the CCS has ranged 
between 42 and 69 g/L.  However, salinity levels have greatly 
increased above the 69 g/L since December 2013 with an observed 
salinity of 85 g/L in August 2014.  The increased CCS temperatures 
lead to an increased rate of evaporation, leaving dissolved solids 
behind and increasing the CCS salinity.
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This was another parameter that could have triggered an investigation 
regarding changing CCS conditions.

Assessment:

CCS parameters are being measured to satisfy environmental 
requirements.  However, analysis of the CCS parameters available has 
not been performed to anticipate changes in CCS conditions and its 
ability to meet the UHS requirements.  As an example, one of the 
parameters monitored is salinity. As previously discussed, salinity has 
greatly increased since September 2013 and it could possibly be used 
as a surrogate to canal volume/level since higher than normal salinity 
concentrations is most likely a result of high evaporation levels with low 
fresh water replenishment from rainfall and the Floridian aquifer.

There was no attempt made to correlate the increasing salinity 
levels to CCS/UHS performance.
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F. Summary

Causal 
Factor

Discussion Support/Refute Conclusion

Plant 
Generation

Plant 
generation 
causes thermal 
output to the 
Cooling Canal 
System (CCS).  
As the amount 
of generation 
increases so 
does the intake 
temperature.

Supported
While the plants thermal outputs are a 
contributor to the CCS temperature, they are 
not the main driver.  This can be seen in the 
Canal Historical Temperature graph in section 
3.B. showing wide variation between summer 
months and winter months.  In addition AR 
1978076 questioned the correlation of unit 
generation to Ultimate Heat Sink temperature 
since temperature kept rising while one of the 
nuclear units was at 50% and the fossil units 
not generating. 
Though thermal output may not be a main 
driver,  the monitoring  of thermal output to 
UHS temperature could have been used as a 
trigger to further investigate why the 
correlation was different from the expected, 
especially during the winter months 
(November and December 2013) when UHS 
temperatures were above normal.  This is 
evidenced in the Monthly Average Canal 
Temperature chart in section 3.B.

Currently the only  
tie of UHS 
temperature to 
generation only 
exists in 0-ONOP-
011.1 where UHS 
temperature limits 
exist and action 
guidance provided.

No Program 
correlates 
generation output 
to UHS 
temperature as an 
indication of 
CCS/UHShealth/
performance.

Canal 
Level

The level of 
water in the 
canal affects 
the volume 
available for 
cooling, the less 
volume the less 
time it takes to 
circulate around 
the CCS.  This 
lessens the time 
to dissipate 
stored heat.

Supported
Canal level is measured by Operations to 
assure that sufficient amount of water exists to 
support plant operations.
Land utilization measures canal level at 
several points along the CCS, this data is used 
for reporting purposes only.

No Program 
monitors the CCS 
level and how that 
affects the CCS 
UHS capability.

Algae The amount of 
algae in the 
CCS has a 
direct impact 
on heat 
exchanger 

Supported
Algae is not a parameter that was being 
monitored on a regular basis, this does not 
exists as a parameter for decision making nor 
is it required for reporting needs.  However 
it’s presence does impact the water quality, 

No Program 
monitors the algae 
level and how that 
affects the CCS 
UHS capability.
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efficiency.  
There is a belief 
that the algae 
also affects 
CCS 
temperature due 
to the 
darkening of 
the water, thus 
absorbing more 
heat and 
increasing mass 
thus retaining 
more heat.

which can be seen visually, and usually 
appears when water temperatures are high and 
there is a lack of fresh water.  This should 
have been an indication that the CCS is not 
experiencing normal environmental 
conditions.

Other CCS 
Parameters

There are other 
CCS 
parameters that 
could be used 
to further 
determine the 
health of the 
system.

Supported
For most of its operating history, monitoring 
of the CCS was performed by Land 
Utilization and limited to that required by the 
National Pollutant Discharge Elimination 
System (NPDES) permit.
One of the parameters monitored is salinity. 
Salinity could be used as a surrogate to canal 
volume/level since higher than normal 
concentrations is most likely a result of high 
evaporation levels with low fresh water 
replenishment such as rainfall. Thus affecting 
available water and increasing flow lessening 
cooling time of the CCS water.

No Program  
monitors salinity 
level and how that 
affects the CCS 
UHS capability.
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G. Conclusion:

Engineering is responsible for CCW and TPCW systems 
performance.  CCS temperature, salinity, turbidity and specific heat 
are variables that contribute to CCW and TPCW performance.  Land 
Utilization is responsible for performing CCS maintenance to ensure 
plant operation is not impacted. Land Utilization is also responsible 
for the collection and reporting of data required by the environmental 
permits.  Operations monitors UHS temperature but only to 
determine if we are operationally within the technical specification 
limits. They also monitor intake level but only view this as a 
requirement for proper pump performance. There is no single owner 
or system engineer that is responsible for analyzing all the 
parameters affecting CCS performance as it pertains to UHS 
requirements. Nuclear Oversight does not routinely perform 
evaluations on the canal system but it is being considered under AR 
192493 -06.

Based on information above the Root Cause of this event is -

“Lack of a Program that monitors the overall health of the CCS and
its impact on the plants ability to meet Technical Specification 
3/4.7.4, Ultimate Heat Sink requirements.”

4. Causal Factor Categorization

A. Address each category - People, Programmatic, Organizational and 
Equipment based on the analysis.

(1) People: No human performance deficiencies were found during 
this analysis.

(2) Programmatic: The Root Cause ties to Insufficient Program 
Details: This occurs when a program is vague regarding what 
is required in a particular situation, or does not address 
specific aspects of program implementation, monitoring, or 
evaluation. 
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(3) Organizational: The Root Cause ties to Poor Program 
Evaluation Process: This area is very similar to the program 
monitoring/ management. This area is reactive, in that a 
program failure occurs before action is taken. (insufficient 
program design). 

(4) Equipment: No equipment deficiencies were found during this 
analysis.

5. Evaluation Attributes

A. Previous Occurrences

Review of temperatures going back to late 2009 does not show the 
Cooling Canal System reaching the 100 Degree F threshold prior to 
this event.

B. Extent of Condition

The condition is where we exceeded Technical Specification 3/4.7.4, 
Ultimate Heat Sink requirements.  The CCS is the Ultimate Heat Sink 
for both nuclear units.  The only other Technical specification that is 
similar to the UHS would be containment temperature.  This is 
currently being monitored and the components that drive containment 
temperature, CCW and Containment Cooling, are continuously 
monitored.

No further actions needed.

C. Extent of Cause

The root cause for this evaluation is:

Causal Factor Characterization 
(Each causal factor identified is listed and classified in the appropriate People, Programmatic, 
Organizational and Equipment categories.)
Cause Type Cause Statement Category
Root Cause (RC1) Lack of a Program that monitors the 

overall health of the CCS and its impact 
on the plants ability to meet Technical 
Specification 3/4.7.4, Ultimate Heat Sink
requirements.

Programmatic/Organizational
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“Lack of a Program that monitors the overall health of the CCS and 
its impact on the plants ability of meeting Technical Specification 
3/4.7.4, Ultimate Heat Sink requirements.”

This cause could apply to containment temperature, which is not a 
system.  But the factors that affect containment temperature have 
programs that monitor them closely.  This would be Component 
Cooling and Containment Cooling.

No further actions needed.

D. Safety Culture Evaluation

The safety culture evaluation is addressed in this report indicating the 
results of the evaluation and the corresponding corrective actions.

E. Risk/Consequence

A narrative describing the actual or potential risk associated with the 
event from a safety perspective (nuclear, radiological and/or 
industrial).

6. Operating Experience

A search was performed on the INPO database for reports in ICES that 
contained any of the following with no time frame specified:

Elevated

Intake

Temperature
ICES #244637

On 8/14/201 Bruce Power Units 3 and 4 were operating at high power when 
intake temperature began to rise causing outfall temperature to approach the 
Ministry of the Environment (MOE) limit. Both units were derated per 
procedure within the limits of available reactivity, but the resulting outfall 
temperature reduction was not sufficient to compensate for the rising intake
temperature. Unit 3 was subsequently shut down to avoid exceeding the MOE 
outfall temperature limit. 

Bruce A is located on the shores of Lake Huron, one of the great lakes. Lake 
Huron (and hence intake) temperature over a typical summer range from 10C 
to 24C and can change from one to the other over a relatively short time 
frame, sometimes on the order of hours. Bruce A has a MOE limit on the 
outfall of 32.2C averaged from midnight to midnight. Response to rising lake 
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temperature includes curtailing boiler blowdowns and derating units as 
permitted by the available reactivity. 

In the shifts leading to this event, lake temperatures were approximately 21-
22C. Late on 13 August 2010, the lake temperature began to rise, eventually 
reaching 23C. Outfall temperature exceeded the 32.2C limit at 0300 on 14 
August 2010 and remained above that limit for the rest of the day. 

Both units were derated by 5 percent full power which reduce the outfall 
temperature, but not sufficiently to reduce the 24hr average temperature
below the MOE limit. An Operational Decision Making (ODM) meeting was 
held and the decision was made to take Unit 3 off line. The resulting 
reduction the outfall temperature brought the 24hr average outfall 
temperature to 32.1C which was below the MOE limit. 

Assessment:

This event is based on conditions of Lake Huron which is not in the control of 
the plant, therefore no additional lessons learned for PTN, our procedures 
already have power reduction as part of actions to be taken.

ICES # 244622

On 08/12/10 at 2050 hours, the LaSalle Ultimate Heat Sink exceeded the 
101.25oF limit per Technical Specification 3.7.3. LaSalle was in this Required 
Action for approximately 3 ½ hours and exited all associated time clocks 
when the lake cooled. The extremely high lake temperature necessitated load 
reductions on both units prior to reaching the Technical Specification limit. 
Prior to this event, Unit 1 was at 76% power due to a lost steam packing 
exhauster loop seal while Unit 2 was at 82% Power due to elevated main 
condenser backpressure. 

The Root Cause of the event was the environmental weather conditions for 
several days preceding the event. Specifically, low wind speed, high air 
temperature, high humidity, and high intensity of solar radiation negatively 
affecting normal lake evaporation and diminishing the convective cooling 
mechanism of the lake.

This event also resulted in a fish impingement that affected the WS system. 
This condition caused the WS strainers to experience high differential 
pressure and a reduced WS supply pressure to both units. As a result, power 
was lowered to support manual backwashes of the WS strainers. 

Consequences: Both the units entered into a 12-hour shutdown action 
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statement and required action to mitigate the impingement on the WS 
strainers. This was not an SOER  or Level 1 or 2 IER.

Assessment:

This event is based on conditions of their cooling pond, which is in the control 
of the plant, being impacted by the environment and deemed not 
preventable.  Lessons Learned include the need to have contingency plans for 
manual operator actions to backwash critical cooling systems' screens and 
strainers pre-briefed by the crews with pre-established specific trigger points. 
This is not a condition that existed at the time of the PTN event.  

ICES # 307248

On July 16, 2013, Pilgrim Unit 1 Salt Service Water inlet temperature
exceeded 74.9 degrees F as measured by a calibrated instrument taken 
locally at screenwash discharge. This exceeded the Tech Spec limit for 
Ultimate Heat Sink temperature resulting in entry into a 24 hour active 
shutdown LCO. Cause: The apparent cause for entering the shutdown LCO 
was sustained increased seawater surface temperature due to hot summer 
weather conditions and the contribution from recirculation of water from the 
plant's outfall due to wind and tidal conditions. Consequences: Inlet 
temperatures above 75 degrees F render the salt service water (SSW) system 
inoperable requiring entry into a 24 hour cold shutdown LCO. 

Assessment:

This event is based on environmental conditions and deemed not 
preventable.  No lessons learned for PTN. This was not an SOER or Level 1 or 
2 IER.

Conclusion

No failure in the OE program was found.

7. Lessons Learned
As part of lessons learned, the team found that there were a lot of issues previously 
identified related to CCS conditions and analysis that had been performed before 
and after the event.  It would have been an advantage to the team if they were 
provided with a list of contacts of all personnel that had been involved so as to 
lessen the burden in data gathering.

8. Proof Statement:
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Ultimate Heat Sink 
Temperature exceeded 
100 deg. F. which is a 
violation of Technical 
Specifications 3/4.7.4.  
This has resulted in a 

Licensee Event 
Report.

is caused by: Lack of a Program that monitors 
the overall health of the CCS 
and its impact on the plants 
ability of meeting Technical 

Specification 3/4.7.4, Ultimate 
Heat Sink requirements.

(Problem Statement) (Root Cause)
and is corrected by: Create and implement Program Charter that 

periodically evaluates the condition of the Cooling 
Canal System and determine if it is capable to 
meet Technical Specification 3/4.7/4, Ultimate 

Heat Sink requirements.
(CAPR)
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10. Deferral Justification

The condition of the canal is currently being evaluated, corrective 
actions are in place to provide water to the canal system.  A 
license amendment was approved setting the new UHS 
temperature at 103 Degrees F.  so the likelihood of the site 
exceeding the UHS requirement is low.

11. Effectiveness Review Plan

Review all CAPR and CA to ensure satisfactory 
completion.  Success Criteria is all CAPR and CA correctly 
implemented.

Review CR database to identify any LER due to exceeding 
UHS temperature requirements.  Success Criteria is to 
have none.

12. Attachments 

Root Cause Charter

Fault Tree (Attachment B)

Nuclear Safety Culture Evaluation



ROOT CAUSE CHARTER

Facility/CR Number: PTN / AR 1979256 (1980468 & 1980469)

Manager Sponsor: Jose Alvarez, Performance Improvement Manager

Brief Event Description: 
A 8 hr. Non- Emergency 10CFR50.72(b)(3)(v)(B), RHR Capability

Detail Event Description: 
At 1454 on 20 July 2014, Turkey Point Units 3 and 4 entered the Action for Technical 
Specification (TS) 3.7.4, Ultimate Heat Sink (UHS). The action was entered because 
UHS temperature exceeded the limit of 100 degrees F due to a natural event. This 
report is in accordance with 10 CFR 50.72(b)(3)(v)(B) because UHS capability to 
remove residual heat is impacted. At 1800 the NRC verbally approved a natural event 
Notice of Enforcement Discretion (NOED) which allows the ultimate heat sink temp to 
exceed 100 degrees F up to 103 degrees F. Unit power levels have been maintained at 
Unit 3 100% and Unit 4 95%.

Problem Statement:
Ultimate Heat Sink Temperature exceeded 100 deg. F. which is a shutdown 
requirement per Technical Specifications 3/4.7.4.  This has resulted in a Licensee Event 
Report.

Investigation Scope and Methodology: 
The root cause team will use, but not limited to, the following assessment tools:

Interviews will be conducted and written documentation reviewed for data 
gathering
A time line will be developed
Causal Analysis performed using the following

o Barrier Analysis / Why Analysis
o Event Causal Factor Charting

The root cause scope will include:
Determine the facts leading up to and causing the event
Review written documents associated with the event
Programmatic and organizational factors that influenced behaviors
Nuclear Safety Review

Team Members: 
Team Leader _Juan Cuan_______, Performance Improvement (Root Cause Evaluator)
Team Member _Mike Mowbray_____________, Engineering
Team Member _Luis Reyes_________     ____, Operations
Team Member _Olga Hanek     _____________, Licensing



Milestones: Date Day
Date Assigned Date 7/31/14 0
Status Update Date 8/14/14 14
Draft Report Date 8/25/14 25
Final Report Date 8/30/14 30
Communications Plan: 

Sponsor Approval: _____________________ Date: ___________
MRC Approval: _____________________ Date: ___________ 
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NUCLEAR SAFETY CULTURE EVALUATION FORM
(Page 1 of 6)

PI-AA-100-1005-F03, Revision 1

INTRODUCTION

The safety culture evaluation is performed for each root cause evaluation.  The safety culture 
evaluation is also performed for apparent cause evaluation when addressing a NRC finding.  
The purpose of a safety culture evaluation is to determine if the organization has a healthy 
bias towards nuclear plant safety, and demonstrates their commitment to nuclear safety 
culture as an overriding priority across the Reactor Oversight Program cornerstones of 
safety.   The intent of the evaluation is to ensure the analysis assesses the root cause(s) to 
the Nuclear Safety Cross-Cutting Aspects and the corresponding corrective actions are 
aligned to mitigate repetitive events.

The following definitions are provided as an aide to understanding and performing the safety 
culture evaluation.

Safety Culture:  The core values and behaviors resulting from a collective commitment by 
leaders and individuals to emphasize safety over competing goals to ensure protection of 
people and the environment.

Cross-Cutting Area: Fundamental performance characteristics that extend across all of the 
Reactor Oversight Program cornerstones of safety.  These areas are human performance 
(HU), problem identification and resolution (PI&R), and safety conscious work environment 
(SCWE). 

Cross-Cutting Aspect: A performance characteristic that is the most significant contributor 
to a performance deficiency.  
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PROCESS

The Safety culture evaluation should be performed after the analysis has been done, and the 
root cause(s) have been determined.

1. Evaluate the root cause(s) with respect to the NRC Cross-Cutting Areas to determine if 
the cause(s) align with one or more of the safety culture cross cutting aspects (i.e., is 
there a relationship between the cause and the aspect).   

2. Using the table below (Nuclear Safety Culture Evaluation Table), document the results of 
this evaluation.  

3. Validate that corrective actions associated with the root cause(s) adequately address 
any identified relationships.  If the existing actions do not adequately address the 
identified relationship, revise the actions or initiate new actions.  

4. Provide a summary of the completed nuclear safety culture evaluation in the root cause 
report (refer to PI-AA-100-1005 F01).  Clearly document the results of the evaluation, 
include discussion on how the team came to the conclusions of the evaluation, and list 
any additional actions that were developed or modified as a result of the evaluation.   

During the evaluation, consider the following: 

From the NRC’s perspective, these components and their defining aspects make up the 
“management system" model for commercial nuclear power operation. 

If the root cause(s) identified by the analysis do not line up with any of the checklist 
aspects, this may be indicative of flaws in the analysis approach or conclusions 
and warrants further review. 

If there are aspects that appear to be strongly related to facts discussed in the 
analysis, but they are not aligned with any of the identified root cause(s) this may 
be indicative of flaws in the analysis approach or conclusions and warrants further 
review.
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Nuclear Safety Culture Evaluation Table

06.01   Human Performance (H)

# Criteria Comment
H.1 Resources: Leaders ensure that personnel, equipment, procedures, and 

other resources are available and adequate to support nuclear safety 
(LA.1). 

N/A

H.2 Field Presence: Leaders are commonly seen in the work areas of the 
plant observing, coaching, and reinforcing standards and expectations.  
Deviations from standards and expectations are corrected promptly. 
Senior managers ensure supervisory and management oversight of work 
activities, including contractors and supplemental personnel (LA.2). 

N/A; all permit requirements 
have been met. Violation of 
UHS TS 3/4.7.4 occurred 
when the canal temperature
exceeded 100 degrees F. 

H.3 Change Management: Leaders use a systematic process for evaluating 
and implementing change so that nuclear safety remains the overriding 
priority (LA.5).

N/A

H.4 Teamwork: Individuals and work groups communicate and coordinate 
their activities within and across organizational boundaries to ensure 
nuclear safety is maintained (PA.3). 

There is no Program that 
analyzes all the CCS data 
collected per the NPDES and 
Conditions of Certification. 
Engineering is responsible for 
CCW and TPCW systems 
performance. UHS 
temperature, salinity, turbidity 
and specific heat are 
variables that contribute to 
CCW and TPCW 
performance. The causes of 
the UHS conditions are not 
looked at by Engineering.  
CCS data is collected by the 
Environmental JB department 
for purposes of meeting 
environmental permit 
requirements with no 
acceptance criteria or 
thresholds requirements. The 
analysis identified this as the 
root cause. CAPR requires 
creation of a comprehensive 
program with a cross-
functional membership to 
analyze all contributors to 
CCS UHS performance. The
CAPR addresses this issue.

H.5 Work Management: The organization implements a process of 
planning, controlling, and executing work activities such that nuclear 
safety is the overriding priority.  The work process includes the 
identification and management of risk commensurate to the work and the 
need for coordination with different groups or job activities (WP.1).  

N/A; This event was not 
caused by a work activity 
issue.

H.6 Design Margins: The organization operates and maintains equipment 
within design margins. Margins are carefully guarded and changed only 
through a systematic and rigorous process.  Special attention is placed 
on maintaining fission product barriers, defense-in-depth, and safety 
related equipment (WP.2). 

N/A No design margin 
exceeded.

H.7 Documentation: The organization creates and maintains complete, 
accurate and, up-to-date documentation (WP.3). 

N/A Data collected for 
environmental permit 
requirements is available for 
analysis.
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H.8 Procedure Adherence: Individuals follow processes, procedures, and 
work instructions (WP.4). 

N/A 0-ONOP-011.1 and 
permit requirements were
met.

H.9 Training: The organization provides training and ensures knowledge 
transfer to maintain a knowledgeable, technically competent workforce 
and instill nuclear safety values (CL.4).

N/A 

H.10 Bases for Decisions: Leaders ensure that the bases for operational 
and organizational decisions are communicated in a timely manner 
(CO.2). 

N/A Current 0-ONOP-011.1 
places decision on NPS who 
consults with management to 
implement power reductions 
as necessary to address UHS 
temperature concerns.

H.11 Challenge the Unknown: Individuals stop when faced with uncertain 
conditions.  Risks are evaluated and managed before proceeding 
(QA.2).  

N/A

H.12 Avoid Complacency: Individuals recognize and plan for the possibility 
of mistakes, latent issues, and inherent risk, even while expecting 
successful outcomes. Individuals implement appropriate error reduction 
tools (QA.4).  

N/A

H.13 Consistent Process: Individuals use a consistent, systematic approach 
to make decisions.  Risk insights are incorporated as appropriate (DM.1).  

N/A

H.14 Conservative Bias: Individuals use decision making-practices that 
emphasize prudent choices over those that are simply allowable.   A 
proposed action is determined to be safe in order to proceed, rather than 
unsafe in order to stop (DM.2).   

N/A
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06.02 Problem Identification and Resolution (P)

# Criteria Comment
P.1 Identification: The organization implements a corrective action program 

with a low threshold for identifying issues.  Individuals identify issues 
completely, accurately, and in a timely manner in accordance with the 
program (PI.1).  

N/A; Multiple ARs regarding 
CCS conditions have been 
generated over the past 5
years

P.2 Evaluation: The organization thoroughly evaluates issues to ensure that 
resolutions address causes and extent of conditions commensurate with 
their safety significance (PI.2).  

N/A, evaluations of ARs were 
performed appropriately for 
the conditions identified.

P.3 Resolution: The organization takes effective corrective actions to 
address issues in a timely manner commensurate with their safety 
significance (PI.3). 

N/A no deficiency in 
corrective actions found.

P.4 Trending: The organization periodically analyzes information from the 
corrective action program and other assessments in the aggregate to 
identify programmatic and common cause issues (PI.4). 

N/A 

P.5 Operating Experience: The organization systematically and effectively 
collects, evaluates, and implements relevant internal and external 
operating experience in a timely manner (CL.1). 

N/A; the CCS is unique in the 
industry and there were none 
that were SOER or Levelel 1 
or 2 IER.

P.6 Self-Assessment: The organization routinely conducts self-critical and 
objective assessments of its programs and practices (CL.2).  

N/A

06.03 Safety Conscious Work Environment (S)

# Criteria Comment
S.1 SCWE Policy: The organization effectively implements a policy that 

supports individuals’ rights and responsibilities to raise safety concerns, 
and does not tolerate harassment, intimidation, retaliation, or 
discrimination for doing so (RC.1). 

N/A

S.2 Alternate Process for Raising Concerns: The organization effectively 
implements a process for raising and resolving concerns that is 
independent of line management influence.  Safety issues may be raised 
in confidence and are resolved in a timely and effective manner (RC.2).  

N/A

S.3 Free Flow of Information: Individuals communicate openly and candidly, 
both up, down, and across the organization and with oversight, audit, and 
regulatory organizations (CO.3).  

N/A
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06.04 Supplemental Cross-Cutting Aspects (X) 

# Criteria Comment
X.1 Incentives, Sanctions, and Rewards: Leaders ensure incentives, 

sanctions, and rewards are aligned with nuclear safety policies and 
reinforce behaviors and outcomes that reflect safety as the overriding 
priority (LA.3).

N/A

X.2 Strategic Commitment to Safety: Leaders ensure plant priorities are 
aligned to reflect nuclear safety as the overriding priority (LA.4). 

N/A

X.3 Roles, Responsibilities, and Authorities: Leaders clearly define roles, 
responsibilities, and authorities to ensure nuclear safety (LA.6).  

No comprehensive program 
for CCS UHS exists; there is 
no single owner responsible 
for UHS performance. 
CAPR addresses this 
aspect

X.4 Constant Examination: Leaders ensure that nuclear safety is constantly 
scrutinized through a variety of monitoring techniques, including 
assessments of nuclear safety culture (LA.7).  

N/A

X.5 Leader Behaviors: Leaders exhibit behaviors that set the standard for 
safety (LA.8).

N/A

X.6 Standards: Individuals understand the importance of adherence to 
nuclear standards.  All levels of the organization exercise accountability 
for shortfalls in meeting standards (PA.1).

N/A All permit requirements 
and procedures were met

X.7 Job Ownership: Individuals understand and demonstrate personal 
responsibility for the behaviors and work practices that support nuclear 
safety (PA.2). 

N/A

X.8 Benchmarking: The organization learns from other organizations to 
continuously improve knowledge, skills, and safety performance (CL.3).

N/A

X.9 Work Process Communications: Individuals incorporate safety 
communications in work activities (CO.1).  

N/A

X.10 Expectations: Leaders frequently communicate and reinforce the 
expectation that nuclear safety is the organization’s overriding priority 
(CO.4).  

N/A

X.11 Challenge Assumptions: Individuals challenge assumptions and offer 
opposing views when they think something is not correct (QA.3).

N/A

X.12 Accountability for Decisions: Single-point accountability is maintained 
for nuclear safety decisions (DM.3). 

N/A 0-ONOP-011.1 placed 
responsibility of TS 3.7.4
UHS TS compliance on 
NPS who consults with plant 
management.
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Turkey Point Plant Evaluation – 11/20/2014 

Causes and Contributors 

 Station Apparent Cause: Elevated dissolved oxygen concentrations requiring 
additional hydrazine (which breaks down into ammonia) resulted in additional 
nutrients in the canal system increased the algae blooms. Contributing was algae 
impacted heat transfer areas in the condensers and heat exchangers 
compounded with lowering inventory in the canal establishing conditions 
permitted concentration of nutrients. 

 Station Root Cause: Lack of a program that monitors the overall health of the 
cooling canal system and its ability to meet UHS requirements. 

Additional Conclusions 

 Heat exchangers and condensers have been routinely cleaned yearly at a 
frequency to prevent entering emerging actions to address loss of heat transfer.  

 Containment cooling was affected by increased CCW temperatures requiring a 
temporary modification to supplement CCW cooling to improve CCW 
performance.  Hours are logged when containment temperature exceeds 120 
degrees and hours were logged during this period.  At no time did the limit of 125 
degrees occur. 

 Operations monitors cooling canal for temperaturefor UHS tech spec 
requirements and level to determine if it meets net pump suction head 
requirements. 

 There is no single owner or system engineer responsible for analyzing all the 
factors affecting cooling canal performance for the UHS.  NOS does not perform 
evaluations of the canal system. 

 Chemistry does not perform any testing of intake cooling water (ICW) or 
circulating water.  The only analysis was of water discharged back into the canals 
for compliance with established discharge permits. 

 As a result of the EPU project, South Florida Water management District required 
a groundwater, surface water, and ecological monitoring plan.  The purpose of 
the plan was to monitor the movement of salt water into the freshwater aquifers.  
This plan is implemented by the land utilization department and focused on the 
environmental parameters.  Data monitored under the plan was not reviewed for 
impacts to the cooling canal’s water ability to cool power block equipment. 

 An amertap system was used for maintaining condenser cleanliness and 
equipment issues affected operation of the system.  Repairs could not be 
accomplished until the next refueling outage. 

 Normally salinity concentrations are at two times what is present in the marine 
environment.  During this period salinity approached three times the 
concentration in the marine environment. 
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 Chemistry was not a team member working on the root cause.  Their function of 
monitoring and treating service water or circulating water was not seen as 
primary function. 

 Starting placing sea grass removed from the intake directly back into the 
discharge part of the cooling canal as a mulch with a new system put in place 
during EPU was not fully evaluated by engineering.  The sea grass historically 
was disposed external to the cooling canal system.However, there were historical 
periods when the sea grass had been macerated in the past and returned to the 
canal system with no impact to cooling canal quality.  The sea grass is a potential 
nutrient for activity in the canal system. 

 Fossil operation has decreased and impacts flow back into the cooling canal 
system.  Additionally, the two EPU outages resulted in extended operation with 
no flow from one of the nuclear plants.  This affects the flow through the canal 
system which can promote more algae. 

Additional Information 

Monitoring the cooling canal system for its ability to provide UHS cooling requirements 
has not been performed.  An action coming out of the root cause is to perform UHS 
performance monitoring.  A charter group has been formed that includes land utilization, 
engineering, operations, and chemistry will evaluate the condition of the cooling canal 
and its ability to meet UHS requirements. 

Cooling canal temperature exceeded normal high temperatures and canal water levels 
reached new lows in 2014. 

For the new monitored parameters thresholds for action have not been established for 
each parameter.  One parameter very important is for pH limits. 

No actions for addressing the cause of the more tenacious scale forming in heat 
transfer areas.  Understanding the cooling canal tendencies for depositing calcium 
deposits can allow actions to lower the tendencies. 

More tenacious scrapers have been employed to remove scale in the heat exchangers.  
More tenacious amertap balls included line striped carborundum balls in the 
condensers. 

The station currently has a team reviewing options to improve canal system 
performance and to prevent unit downpower.  Plans include sediment removal and 
permanent supplemental cooling including drilling new wells to provide a continuous 
makeup source of fresh, cooler water into the canal.  We expect that at least two wells 
will be flowing water before June 2015. 
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REASON FOR APPEAL; REQUEST FOR INFORMATION, pursuant to New Mexico 1 

Inspection of Public Records Act; and MOTION TO ADMIT EVIDENCE 2 

 3 

 4 

Claimant [APPELLANT]: 5 

Claimant Name: Andrew DeSalvo 6 

Claimant ID: 8650254 7 

Cell Number: (203)805-1581 8 

Issue Identification Number: 0004 2501 89-01 9 

 10 

Employer: 11 

Gator Dredging 12 

13630 50th Way N 13 

Clearwater FL 33760 14 

EAN: 00691201-1 15 

 16 

Date: 11/18/2015 17 

Time: 1:15PM 18 

Authority: DWS Appeals Tribunal 19 

Administrative Law Judge: Christman, Andrea  20 
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BACKGROUND 1 

 2 

CLAIMANT performed a particular task assigned by EMPLOYER, “analyzing information 3 

thoroughly before it is handed over to other professionals”, pertaining to the project site for the 4 

cooling canals for Turkey Point nuclear reactors. 5 

 6 

WATERWAY & LOCATION: 7 

The project site for the cooling canals for Turkey Point nuclear reactors is located within the existing 8 

Turkey Point facility east of Homestead, Florida; and, proposes dredge and fill activities in, over, or 9 

under waters of the United States. See Aerial detailed view from above, with zoom in and zoom out 10 

function, at  11 

 12 

URL: http://binged.it/1Op8z2A 13 

 14 

HISTORY: 15 

“Canals that keep two Turkey Point nuclear reactors from overheating need millions more gallons of 16 

water to stay cool. Florida Power & Light needs millions more gallons of freshwater to manage 17 

cooling canals that keep two nuclear reactors at Turkey Point from overheating, company officials 18 

said in an emergency request to the South Florida Water Management District. . . But despite the 19 

aquifer water and the addition of chemicals to treat the algae, canal temperatures remain high. In 20 

July and August, temperatures at times reached 102 degrees, officials said in their request to water 21 

managers. If temperatures exceed 104 degrees, the plant’s two nuclear reactors would need to start 22 

shutting down within 12 hours, “which could impact grid reliability,” the letter said. . .  “We have 23 

seen some improvements, but it’s just not enough right now and we need more water in the canals,” 24 
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said FPL spokesman Greg Brostowicz. . . ‘After Oct. 15 is when we don’t have the regular flows and 1 

that’s when we get really concerned that you’re going to get salinity rising and problems spiraling,’ 2 

said Jane Graham, an Everglades policy analyst for Audubon Florida. Miami-Dade County. August 3 

28, 2014. Florida Power & Light cooling canals at Turkey Point nuclear power plant still too hot.” 4 

 5 

URL:http://www.miamiherald.com/news/local/community/miamidade/article1983871.html#story6 

link=cpy 7 

 8 

 “Last year, after rising temperatures repeatedly risked shutting down nuclear reactors they help cool, 9 

FPL obtained permission to run the canals hotter at 104 degrees. But as temperatures topped 100 10 

degrees, salinity climbed, to as much as three times nearby ocean water in Biscayne Bay. FPL hastily 11 

obtained an emergency permit to pump water from the nearby L-31 canal to freshen the canals.” 12 

 13 

Turkey Point canals may be too salty for nesting crocs Oct 29, 2015 - McClatchy-Tribune Content 14 

Agency, LLC - Jenny Staletovich The Miami Herald.  15 

 16 

URL: http://www.energybiz.com/article/15/10/turkey-point-canals-may-be-too-salty-nesting-crocs 17 

  18 
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STATEMENT OF REASONS FOR APPEAL 1 

 2 

1.) The DETERMINATION is WRONG; CLAIMANT was NOT discharged because of deliberate 3 

refusal, without good cause, to perform a particular task assigned to CLAIMANT; the Reasoning 4 

and Findings are INCORRECT; and, the Reasoning and Findings are not based on the facts and the 5 

law; 6 

 7 

KNOW ALL MEN, the laws of the state of Florida; 8 

 9 

CITE 10 

Florida Administrative Code (FAC): Rule: 5J-17.051 Rule Title: Standards of Practice: General 11 

Survey, Map, and Report Content Requirements DEPARTMENT OF AGRICULTURE AND 12 

CONSUMER SERVICES Division of Consumer Services BOARD OF PROFESSIONAL 13 

SURVEYORS AND MAPPERS; 14 

  15 

CITE 16 

2014 Florida Statutes Title X PUBLIC OFFICERS, EMPLOYEES, AND RECORDS Chapter 120 17 

ADMINISTRATIVE PROCEDURE ACT 120.60 Licensing.— ; 18 

 19 

CITE 20 

2014 Florida Statutes Title XXXII REGULATION OF PROFESSIONS AND OCCUPATIONS 21 

Chapter 472 LAND SURVEYING AND MAPPING 472.031. - LAND SURVEYING AND 22 

MAPPING 472.031 - Prohibitions; penalties; 23 

 24 
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CITE 1 

2014 Florida Statutes Title XI MUNICIPALITIES Chapter 177 LAND BOUNDARIES 177.36 2 

2.) CLAIMANT is not in possession of the statements of EMPLOYER which describes why 3 

CLAIMANT was discharged;  4 

 5 

NOW, CLAIMANT makes this REQUEST FOR INFORMATION, pursuant to New Mexico 6 

Inspection of Public Records Act, NMSA 1978, §§ 14-2-1 et seq. (“IPRA”), for the complete 7 

RECORD OF DETERMINATION, including Reasoning and Findings, and, EVIDENCE and 8 

STATEMENTS presented by the EMPLOYER; and, 9 

 10 

NOW, CLAIMANT makes this MOTION TO ADMIT EVIDENCE in the style of the complete 11 

record of Employment Information, dated October 19, 2015, on file with the STATE OF NEW 12 

MEXICO DEPARTMENT OF WORKFORCE SOLUTIONS, including the Employment 13 

Information, dated October 19, 2015, Corrected 10/20/15. 14 

 15 

3.) CLAIMANT applied to EMPLOYER for the position of Boat Operator (Homestead), and, 16 

based on experience of CLAIMANT in land surveying, Tyler McDougal, Professional Engineer, 17 

Operations Engineering Manager, interviewed CLAIMANT for the position of Survey Crew Chief, 18 

on August 19, 2015 (see EXHIBIT “E”, CORRESPONDENCE, Page C103 to C115, of C180); 19 

 20 

CLAIMANT stated during the employment interview, on August 19, 2015, with Tyler McDougal, 21 

Professional Engineer, Operations Engineering Manager, for the position of Survey Crew Chief, that 22 

any report by CLAIMANT, which finds that EMPLOYER fails to achieve the minimum standards 23 

of accuracy, completeness, and quality premised upon the type of survey and the expected use of the 24 



Issue Id: 0004 2501 89-01                     REASON FOR APPEAL                     Claimant Id: 8650254 
 

Page C6 of C180 
 

survey and map, may been adverse to the ability of the CLAIMANT to perform a particular task 1 

assigned by the EMPLOYER to the CLAIMANT; 2 

 3 

EMPLOYER, on August 19, 2015, as “Waterfront Property Services, LLC (dba Gator Dredging), 4 

wishes to extend (to CLAIMANT) the following” . . . “Offer of Employment – Survey Crew Chief” 5 

. . .“1. reporting directly to Tyler McDougal, Professional Engineer, Operations Engineering 6 

Manager” (see EXHIBIT “A”, EMPLOYMENT CONTRACT, Page C38 of C180, lines 27-28). 7 

 8 

CLAIMANT was hired on Friday, August 21, 2015 as Survey Crew Chief reporting to Tyler 9 

McDougal, Professional Engineer, Operations Engineering Manager (see EXHIBIT “A”, 10 

EMPLOYMENT CONTRACT, Page C38 - line 11, of C180; see EXHIBIT “E”, 11 

CORRESPONDENCE, Page C120 - line 30, of C180); 12 

 13 

Tyler McDougal, Professional Engineer, Operations Engineering Manager, stated to the 14 

CLAIMANT, on Friday, August 21, 2015 (see EXHIBIT “E”, CORRESPONDENCE, Page C125 - 15 

lines 4-15, of C180), that management of the EMPLOYER was not able to determine if the 16 

particular task assigned to CLAIMANT is a wise approach to “KEY RESPONSIBILITIES: 17 

Managing the following:” “survey equipment inventory / replacement / acquisition” as follows: 18 

  19 

“In the meantime, can you review this document I prepared regarding the types of surveys we 20 

perform now and in the expected future.  I also attached two (2) quotes for RTK GPS equipment 21 

(Altus 3X and Trimble R8) to complete those tasks effectively and the associated spec sheets & 22 

training.  There are 10 attachments in total. Can you advise if they are appropriate?  If not, what you 23 

would recommend. Ideally we will have the proper equipment selected, purchased and delivered so 24 
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it will be available upon your arrival. If this is not a wise approach and requires more research – 1 

please advise if you can further assist or if you would like to wait until you arrive.” 2 

 3 

CLAIMANT performed a particular task, assigned by the EMPLOYER, and, on Friday, August 21, 4 

2015, made a “RESPONSE, Work & Arrival Details, at 5.) Suggest you postpone purchase until we 5 

complete SCOPE OF INVESTIGATION for the hardware and software, and until we have 6 

consensus between INTERESTED PARTIES including Operations Engineering, Information 7 

Technology, Project Manager, et al” (see Page C128 – line 6-9, of C180).  8 

 9 

CLAIMANT performed a particular task, assigned by EMPLOYER, of travel more than thirty four 10 

hundred (3459) miles in a Privately Owned Vehicle (POV) (see EXHIBIT “C”, TRAVEL 11 

EXPENSES FOR REIMBURSEMENT, Page C43 of C180); Tyler McDougal, Professional 12 

Engineer, Operations Engineering Manager, did not attend a meeting, a particular task assigned by 13 

the EMPLOYER to CLAIMANT, at the Floridian Hotel, Homestead, Florida, on Tuesday, 14 

September 1, 2015; and, Tyler McDougal did not attend a meeting, a particular task assigned by the 15 

EMPLOYER to CLAIMANT, at the Turkey Point Nuclear Plant, on Wednesday, September 2, 16 

2015 (see EXHIBIT “E”, CORRESPONDENCE, Page C156 - line 13-18, of C180), 17 

 18 

to discuss a particular task assigned by EMPLOYER to CLAIMANT, “analyzing information 19 

thoroughly before it is handed over to other professionals” consistent with the “JOB PURPOSE: 20 

The selected candidate is responsible for: The collection of all field information related to 21 

engineering and surveying for the operations department”, and “KEY RESPONSIBILITIES: 22 

Managing the following:” “survey equipment inventory / replacement / acquisition”, and 23 

“performing and/or overseeing pre-, progress and post-dredge surveys” (see EXHIBIT “B”, JOB 24 
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DESCRIPTION, Page C41 – line 3-21, of C180) in section 1 of canal system using current 1 

differential GPS methods. 2 

 3 

4.) CLAIMANT believes that Mike Henderson, Project Manager for EMPLOYER at Turkey Point 4 

nuclear plant, was fired on, or before, Monday August 31, 2015, by Bill Coughlin, Chief Operating 5 

Officer; and, CLAIMANT was not able to report for work to Mike Henderson, Project Manager for 6 

EMPLOYER at Turkey Point nuclear plant, a particular task assigned by the EMPLOYER to the 7 

CLAIMANT, on Monday August 31, 2015, at the time and place specified in the “Offer of 8 

Employment – Survey Crew Chief”, dated August 19, 2015, by the EMPLOYER, as “Waterfront 9 

Property Services, LLC (dba Gator Dredging) (see EXHIBIT “A”, EMPLOYMENT CONTRACT, 10 

Page C39 – line 13, of C180). 11 

 12 

5.) CLAIMANT performed a particular task, assigned by EMPLOYER, of travel more than thirty 13 

four hundred (3459) miles in a Privately Owned Vehicle (POV) (see EXHIBIT “C”, TRAVEL 14 

EXPENSES FOR REIMBURSEMENT, Page C43 of C177); performed a particular task assigned 15 

by EMPLOYER of meeting with Karen Swope, Field Admin - Gator Dredging, at 8 am, Tuesday, 16 

September 1, 2015, to complete the New Hire Paperwork Gator Dredging (see EXHIBIT “E”, 17 

CORRESPONDENCE, Page C164 – line 21-28, of C180); performed a particular task, assigned by 18 

EMPLOYER, of passing a physical examination and drug test (see EXHIBIT “E”, 19 

CORRESPONDENCE, Page C159 – line 11-12; Page C163 – line 18-19; etc., of C180); performed 20 

a particular task, assigned by EMPLOYER, of reporting for work at the Turkey Point Nuclear Plant 21 

on Wednesday, September 2, 2015 (see EXHIBIT “E”, CORRESPONDENCE, Page C156 – line 22 

13-18; Page C159 – line 14; Page C161 – line 43; Page C162, line 14-16; etc., of C180); and, 23 

performed a particular task, assigned by EMPLOYER, of attended a safety meeting at the Turkey 24 
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Point Nuclear Plant, on Wednesday, September 2, 2015. 1 

 2 

CLAIMANT performed a particular task assigned by EMPLOYER, after attending a safety meeting 3 

on Wednesday, September 2, 2015, of “analyzing information thoroughly before it is handed over to 4 

other professionals” related to “KEY RESPONSIBILITIES: Managing the following:” “Survey 5 

equipment management/repair/maintenance”, “Survey equipment 6 

inventory/replacement/acquisition”, and “interpreting data using maps, charts and plans”, specified 7 

in the job description for Survey Crew Chief (see EXHIBIT “B”, JOB DESCRIPTION, Page C41, 8 

line 3-21, of C180); and, 9 

 10 

CLAIMANT was fired by Bill Coughlin, Chief Operating Officer, on Wednesday, September 2, 11 

2015, fifteen (15) minutes after attending a safety meeting, for performing a particular task assigned 12 

by the EMPLOYER to the CLAIMANT specified under the “JOB PURPOSE: The selected 13 

candidate is responsible for: The collection of all field information related to engineering and 14 

surveying for the operations department” (see EXHIBIT “B”, JOB DESCRIPTION, Page C41 - 15 

line 3-4, of C180). 16 

 17 

6.) CLAIMANT was hired for “JOB PURPOSE” and “KEY RESPONSIBILITIES”, as follows: 18 

 19 

“JOB PURPOSE: The selected candidate is responsible for: the collection of all technical field 20 

information related to engineering/surveying for the operations department” and to perform to 21 

particular tasks assigned to the CLAIMANT by EMPLOYER, including “KEY 22 

RESPONSIBILITIES: Managing the following: performing and/or overseeing pre-, progress and 23 

post dredge surveys”, “training sub-professional, technical, and clerical personnel, as required”, 24 
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“analyzing information thoroughly before it is handed over to other professionals”, “interpreting 1 

data using maps, charts and plans”, “performing and/or overseeing pre-, progress and post dredge 2 

surveys” (see EXHIBIT “B”, JOB DESCRIPTION, Page C41 - line 3-21, of C180); and, 3 

 4 

CLAIMANT knows Florida Administrative Code (FAC): Rule: 5J-17.051 Rule Title: Standards of 5 

Practice: General Survey, Map, and Report Content Requirements, and CLAIMANT performed a 6 

particular task, assigned by EMPLOYER, of “analyzing information thoroughly before it is handed 7 

over to other professionals” pertaining to current differential methods using a range of equipment to 8 

produce post-dredge surveys specified by the EMPLOYER, and the "finished product of . . . cross-9 

sections and volume report we (EMPLOYER) generate and submit to client [Florida Power & Light 10 

Company (FPL), the principal subsidiary of NextEra Energy Inc. (formerly FPL Group, Inc.), a 11 

Juno Beach, Florida-based power utility] for payment" (see EXHIBIT “D”, GATOR - WORK 12 

PLAN FOR WEEK OF 8/31 TO 8/4 FW: TURKEY POINT – BACKGROUND, Pages C51 to 13 

C58, of C180).  14 

 15 

7.) CLAIMANT knows Florida Administrative Code (FAC): Rule: 5J-17.051 Rule Title: Standards of 16 

Practice: General Survey, Map, and Report Content Requirements, and CLAIMANT performed a 17 

particular task assigned by EMPLOYER of “analyzing information thoroughly before it is handed 18 

over to other professionals”, for BERM STABILIZATION PLAN Exhibit No. FIGURE A (see 19 

EXHIBIT “D”, GATOR - WORK PLAN FOR WEEK OF 8/31 TO 8/4 FW: TURKEY POINT 20 

– BACKGROUND, Page C50 of C180), provided by Tyler McDougal, Professional Engineer, 21 

Operations Engineering Manager.  22 

 23 

8.) CLAIMANT knows Florida Administrative Code (FAC): Rule: 5J-17.051 Rule Title: Standards of 24 
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Practice: General Survey, Map, and Report Content Requirements, and CLAIMANT performed a 1 

particular task, assigned by EMPLOYER, including “KEY RESPONSIBILITIES: Managing the 2 

following:” “Performing and/or overseeing pre-, progress and post dredge surveys”, “Training sub-3 

professional, technical, and clerical personnel, as required”, “analyzing information thoroughly 4 

before it is handed over to other professionals”, and “interpreting data using maps, charts and 5 

plans” (see EXHIBIT “B”, JOB DESCRIPTION, Page C41 - line 3-21, of C180); and, 6 

 7 

CLAIMANT made a report of FINDINGS that the "finished product of . . . cross-sections and 8 

volume report we (EMPLOYER) generate and submit to client (FPL) for payment" (see EXHIBIT 9 

“D”, GATOR - WORK PLAN FOR WEEK OF 8/31 TO 8/4 FW: TURKEY POINT – 10 

BACKGROUND, Pages C51 to C58 of C180) is not consistent with Florida Administrative Code 11 

(FAC): Rule: 5J-17.051 Rule Title: Standards of Practice: General Survey, Map, and Report Content 12 

Requirements, resulting in MISREPRESENTATION by EMPLOYER of “volume report we 13 

(EMPLOYER) generate and submit to client (FPL) for payment” (see EXHIBIT “D”, GATOR - 14 

WORK PLAN FOR WEEK OF 8/31 TO 8/4 FW: TURKEY POINT – BACKGROUND, Pages 15 

C51 to C58 of C180);  16 

 17 

9.) CLAIMANT knows Florida Administrative Code (FAC): Rule: 5J-17.051 Rule Title: Standards of 18 

Practice: General Survey, Map, and Report Content Requirements, and CLAIMANT performed a 19 

particular task, assigned by EMPLOYER, including “KEY RESPONSIBILITIES: Managing the 20 

following:” “Performing and/or overseeing pre-, progress and post dredge surveys”, “Training sub-21 

professional, technical, and clerical personnel, as required”, and “Interpreting data using maps, 22 

charts and plans (see EXHIBIT “B”, JOB DESCRIPTION, Page C41 - line 3-21, of C180); 23 

CLAIMANT made a report of FINDINGS pertaining to current methods using a range of 24 
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equipment to produce post-dredge surveys specified by the EMPLOYER; and, 1 

 2 

CLAIMANT believes that EMPLOYER fired CLAIMANT after a report of FINDINGS that 3 

confirm statements of  Tyler McDougal, Professional Engineer, Operations Engineering Manager, 4 

pertaining  to “confusion on the schedule and timeline” and lack of awareness of use of Real Time 5 

Kenetic (RTK) technology, and even lack of awareness of use of DIFFERENTIAL GLOBAL 6 

POSITIONING SYSTEM (DGPS), on August 31, 2015 (see EXHIBIT “E”, 7 

CORRESPONDENCE, Page C168 – line 22-33, of C180), in “Performing and/or overseeing pre-, 8 

progress and post dredge surveys”, and even lack of awareness of use of Florida Administrative 9 

Code (FAC): Rule: 5J-17.051 Rule Title: Standards of Practice: General Survey, Map, and Report 10 

Content Requirements, as follows: 11 

 12 

"Andrew, It was nice speaking to you today and finding more about your capabilities. . . Apologize 13 

for the confusion on the schedule/timeline to implement RTK technology. I am very unaware of its 14 

detailed capabilities – hence why you are here – and did not mean to bring pressure into 15 

implementing the system and getting it ordered" (see EXHIBIT “E”, CORRESPONDENCE, Page 16 

C168 – line 26-29, of C180);  17 

 18 

10.) CLAIMANT knows Florida Administrative Code (FAC): Rule: 5J-17.051 Rule Title: Standards 19 

of Practice: General Survey, Map, and Report Content Requirements, and CLAIMANT performed a 20 

particular task assigned by EMPLOYER, including “KEY RESPONSIBILITIES: Managing the 21 

following:” “Performing and/or overseeing pre-, progress and post dredge surveys”, “Training sub-22 

professional, technical, and clerical personnel, as required”, “Analyzing information thoroughly 23 

before it is handed over to other professionals”, “Interpreting data using maps, charts and plans”, 24 
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and “Performing and/or overseeing pre-, progress and post dredge surveys” (see EXHIBIT “B”, 1 

JOB DESCRIPTION, Page C41 - line 3-21, of C180); and, 2 

 3 

CLAIMANT believes, after performed a particular task assigned by EMPLOYER, “analyzing 4 

information thoroughly before it is handed over to other professionals” that Tyler McDougal, 5 

Professional Engineer, Operations Engineering Manager, and EMPLOYER failed to achieve the 6 

minimum standards of accuracy, completeness, and quality, pursuant to FAC Rule Title: Standards 7 

of Practice: General Survey, Map, and Report Content Requirements 5J-17.051 Minimum Technical 8 

Standards: General Survey, Map, and Report Content Requirements, as follows: 9 

 10 

“1. The accuracy of the survey measurements shall be premised upon the type of survey and the 11 

expected use of the survey and map”.  12 

 13 

11.) CLAIMANT knows Florida Administrative Code (FAC): Rule: 5J-17.051 Rule Title: Standards 14 

of Practice: General Survey, Map, and Report Content Requirements, and CLAIMANT performed a 15 

particular task assigned by EMPLOYER,  including “KEY RESPONSIBILITIES: Managing the 16 

following:” “Performing and/or overseeing pre-, progress and post dredge surveys”, “Training sub-17 

professional, technical, and clerical personnel, as required”,“Analyzing information thoroughly 18 

before it is handed over to other professionals”, and “Interpreting data using maps, charts and 19 

plans” (see EXHIBIT “B”, JOB DESCRIPTION, Page C41 - line 3-21, of C180); and, 20 

 21 

CLAIMANT believes that Bill Coughlin, Chief Operating Officer, discharged CLAIMANT, who 22 

performed a particular task assigned by EMPLOYER, “analyzing information thoroughly before it is 23 

handed over to other professionals”, pertaining to BERM STABILIZATION PLAN Exhibit No. 24 
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FIGURE A (see EXHIBIT “D”, GATOR - WORK PLAN FOR WEEK OF 8/31 TO 8/4 FW: 1 

TURKEY POINT – BACKGROUND, Page C50 of C180), provided by Tyler McDougal, 2 

Professional Engineer, Operations Engineering Manager; and,  3 

 4 

CLAIMANT believes that Bill Coughlin, Chief Operating Officer, discharged CLAIMANT for a 5 

report of FINDINGS that Tyler McDougal, Professional Engineer, Operations Engineering 6 

Manager, and EMPLOYER, failed to achieve the minimum standards of accuracy, completeness, 7 

and quality pursuant to FAC Rule Title: Standards of Practice: General Survey, Map, and Report 8 

Content Requirements 5J-17.051 Minimum Technical Standards: General Survey, Map, and Report 9 

Content Requirements. 10 

 11 

12.) CLAIMANT knows Florida Administrative Code (FAC): Rule: 5J-17.051 Rule Title: Standards 12 

of Practice: General Survey, Map, and Report Content Requirements, and CLAIMANT performed a 13 

particular task assigned by EMPLOYER, including “KEY RESPONSIBILITIES: Managing the 14 

following:” “Performing and/or overseeing pre-, progress and post dredge surveys”, “Training sub-15 

professional, technical, and clerical personnel, as required”,“Analyzing information thoroughly 16 

before it is handed over to other professionals”, and “Interpreting data using maps, charts and 17 

plans” (see EXHIBIT “B”, JOB DESCRIPTION, Page C41 - line 3-21, of C180);  18 

 19 

CLAIMANT was not able to report directly to Tyler McDougal, Professional Engineer, Operations 20 

Engineering Manager, a particular task assigned by EMPLOYER described in the Offer for 21 

Employment – Survey Crew Chief, dated August 19, 2015 (see EXHIBIT “A”, EMPLOYMENT 22 

CONTRACT, Page C38 – line 27-28, of C180), as follows: 23 

 24 
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“1. We offer you the position of Survey Crew Chief in our Clearwater, Florida officer reporting 1 

directly to Tyler McDougal Professional Engineer Operations Engineering Manager”; and, 2 

 3 

Tyler McDougal, Professional Engineer, Operations Engineering Manager;  did not receive a report 4 

of FINDINGS directly by CLAIMANT, “analyzing information thoroughly before it is handed over 5 

to other professionals”, a particular task assigned to CLAIMANT by EMPLOYER, prior to a 6 

meeting scheduled for September 4, 2015, 7 

 8 

“Friday – Same as Wednesday. *** Some time Wednesday through Friday – we can take a break and 9 

meet with Bill Coughlin – Chief Operating Officer – to discuss our findings with RTK system and 10 

recommendations on purchase.  Based on his input we can agree to purchase the unit or perform 11 

more research” (see EXHIBIT “E”, CORRESPONDENCE, Page C162 – line 20-25, of C180), 12 

 13 

CLAIMANT believes that Tyler McDougal, Professional Engineer, Operations Engineering 14 

Manager, did not attend a meeting, a particular task assigned to CLAIMANT by EMPLOYER, at at 15 

the Floridian Hotel, Homestead, Florida, on Tuesday, September 1, 2015 (see EXHIBIT “E”, 16 

CORRESPONDENCE, Page C156 - line 13-18, of C180); 17 

 18 

CLAIMANT believes that Tyler McDougal, Professional Engineer, Operations Engineering 19 

Manager, did not attend a meeting, a particular task assigned to CLAIMANT by EMPLOYER, at 20 

the Turkey Point Nuclear Plant, on Wednesday, September 2, 2015 (see EXHIBIT “E”, 21 

CORRESPONDENCE, Page C159- lines 14-15; Page C156 – line 13-18; Pages C158-159; Pages 22 

C164-170, etc., of C180); 23 

 24 
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CLAIMANT was not able to report directly to Tyler McDougal, Professional Engineer, Operations 1 

Engineering Manager, a particular task assigned by EMPLOYER described in the Offer for 2 

Employment – Survey Crew Chief, dated August 19, 2015 (see EXHIBIT “A”, EMPLOYMENT 3 

CONTRACT, Page C38 – line 27-28, of C180); and, Tyler McDougal, Professional Engineer, 4 

Operations Engineering Manager, did not receive a report of FINDINGS directly by CLAIMANT, 5 

“analyzing information thoroughly before it is handed over to other professionals”, a particular task 6 

assigned to CLAIMANT by EMPLOYER, prior to a meeting scheduled for September 4, 2015, 7 

 8 

“Friday – Same as Wednesday. *** Some time Wednesday through Friday – we can take a break and 9 

meet with Bill Coughlin – Chief Operating Officer – to discuss our findings with RTK system and 10 

recommendations on purchase.  Based on his input we can agree to purchase the unit or perform 11 

more research” (see EXHIBIT “E”, CORRESPONDENCE, Page C162 – line 20-25, of C180), 12 

 13 

pertaning to post-dredge survey work in section 1 of current differential methods using a range of 14 

equipment to produce post-dredge surveys specified by the EMPLOYER; and 15 

 16 

CLAIMANT believes that the report by CLAIMANT shows FINDINGS that Tyler McDougal, 17 

Professional Engineer, Operations Engineering Manager, and EMPLOYER failed to achieve the 18 

minimum standards of accuracy, completeness, and quality pursuant to FAC Rule Title: Standards of 19 

Practice: General Survey, Map, and Report Content Requirements 5J-17.051 Minimum Technical 20 

Standards: General Survey, Map, and Report Content Requirements. 21 

 22 

13.) CLAIMANT knows Florida Administrative Code (FAC): Rule: 5J-17.051 Rule Title: Standards 23 

of Practice: General Survey, Map, and Report Content Requirements, and CLAIMANT performed a 24 
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particular task assigned by EMPLOYER, “analyzing information thoroughly before it is handed 1 

over to other professionals” pertaining to BERM STABILIZATION PLAN Exhibit No. FIGURE 2 

A (see EXHIBIT “D”, GATOR - WORK PLAN FOR WEEK OF 8/31 TO 8/4 FW: TURKEY 3 

POINT – BACKGROUND, Page 50 of C180), provided by Tyler McDougal, Professional 4 

Engineer, Operations Engineering Manager; and,  5 

 6 

CLAIMANT believes EMPLOYER discharged CLAIMANT, after CLAIMANT performed a 7 

particular task assigned to CLAIMANT by EMPLOYER, and after CLAIMANT made FINDINGS 8 

that show MISREPRESENTATION of Turkey Point Nuclear Plant Cooling Canal System 9 

"finished product of . . . cross-sections and volume report we (EMPLOYER) generate and submit 10 

to client for payment" (see EXHIBIT “D”, GATOR - WORK PLAN FOR WEEK OF 8/31 TO 11 

8/4 FW: TURKEY POINT – BACKGROUND, Pages C51 to C58 of C180), for dredge and fill 12 

activities in, over, or under waters of the United States that may cause overheating of cooling canals 13 

for Turkey Point nuclear reactors located within the existing Turkey Point facility east of 14 

Homestead, Florida that poses immediate serious danger to the public health, safety, or welfare; and, 15 

may require emergency suspension, restriction, or limitation of a license held by Tyler McDougal 16 

Professional Engineer Operations Engineering Manager, pursuant to 2014 Florida Statutes Title X 17 

PUBLIC OFFICERS, EMPLOYEES, AND RECORDS Chapter 120 ADMINISTRATIVE 18 

PROCEDURE ACT 120.60 Licensing.— . 19 

 20 

14.) CLAIMANT knows Florida Administrative Code (FAC): Rule: 5J-17.051 Rule Title: Standards 21 

of Practice: General Survey, Map, and Report Content Requirements, and CLAIMANT performed a 22 

particular task assigned by EMPLOYER, “analyzing information thoroughly before it is handed 23 

over to other professionals” pertaining to BERM STABILIZATION PLAN Exhibit No. FIGURE 24 
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A (see EXHIBIT “D”, GATOR - WORK PLAN FOR WEEK OF 8/31 TO 8/4 FW: TURKEY 1 

POINT – BACKGROUND, Page 50 of C180), provided by Tyler McDougal, Professional 2 

Engineer, Operations Engineering Manager; and,  3 

 4 

CLAIMANT believes Bill Coughlin, Chief Operating Officer, discharged CLAIMANT for 5 

FINDINGS pertaining to MISREPRESENTATION of Turkey Point Nuclear Plant Cooling Canal 6 

System "finished product of . . . cross-sections and volume report we (EMPLOYER) generate and 7 

submit to client (FPL) for payment" (see EXHIBIT “D”, GATOR - WORK PLAN FOR WEEK 8 

OF 8/31 TO 8/4 FW: TURKEY POINT – BACKGROUND, Pages C51 to C58 of C180). 9 

 10 

CLAIMANT believes Bill Coughlin, Chief Operating Officer, is not a licensed Professional 11 

Engineer under the laws of the state of Florida responsible for dredge and fill activities in, over, or 12 

under waters of the United States; 13 

 14 

CLAIMANT believes Bill Coughlin, Chief Operating Officer, is not a “qualified personnel licensed 15 

by the Board of Professional Surveyors and Mappers or by representatives of the United States 16 

Government when approved by the department - authorized to inspect Work to be performed only 17 

by authorized personnel – The establishment of local tidal datums and the determination of the 18 

location of the mean high-water line or the mean low-water line”, a particular task assigned to the 19 

CLAIMANT by EMPLOYER, as follows: 20 

 21 

“JOB PURPOSE KEY RESPONSIBILITY Managing the following:” “Field stake-out of 22 

construction controls” (see EXHIBIT “B”, JOB DESCRIPTION, Page C41 – line 3-21, of C180) 23 

for dredge and fill activities in, over, or under waters of the United States, pertaning to post-dredge 24 
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survey work in section 1 of canal system using current differential GPS methods; pursuant to 2014 1 

Florida Statutes Title XI MUNICIPALITIES Chapter 177 LAND BOUNDARIES 177.36; 2 

 3 

CLAIMANT believes Bill Coughlan, Chief Operating Officer, discharged CLAIMANT, and 4 

CLAIMANT was not able to report directly to Tyler McDougal, Professional Engineer, Operations 5 

Engineering Manager; and, Tyler McDougal, Professional Engineer, Operations Engineering 6 

Manager, did not receive a report of FINDINGS directly by CLAIMANT, “analyzing information 7 

thoroughly before it is handed over to other professionals”, a particular task assigned by 8 

EMPLOYER described in the Offer for Employment – Survey Crew Chief, dated August 19, 2015 9 

(see EXHIBIT “A”, EMPLOYMENT CONTRACT, Page C38 – line 28-28, of C180), prior to a 10 

meeting scheduled for September 4, 2015, 11 

 12 

“Friday – Same as Wednesday. *** Some time Wednesday through Friday – we can take a break and 13 

meet with Bill Coughlin – Chief Operating Officer – to discuss our findings with RTK system and 14 

recommendations on purchase.  Based on his input we can agree to purchase the unit or perform 15 

more research” (see EXHIBIT “E”, CORRESPONDENCE, Page C162 – line 20-25, of C180). 16 

 17 

15.) CLAIMANT knows Florida Administrative Code (FAC): Rule: 5J-17.051 Rule Title: Standards 18 

of Practice: General Survey, Map, and Report Content Requirements; CLAIMANT knows “(1) No 19 

person shall: (a) Practice or offer to practice surveying and mapping unless such person is registered 20 

pursuant to ss. 472.001-472.037; CLAIMANT believes Bill Coughlin, Chief Operating Officer, is not 21 

a registered Professional Engineer pursuant to 2014 Florida Statutes. 22 

 23 

CLAIMANT believes Bill Coughlin, Chief Operating Officer, discharged CLAIMANT, who 24 
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performed a particular task assigned by EMPLOYER, “analyzing information thoroughly before it is 1 

handed over to other professionals” pertaining to BERM STABILIZATION PLAN Exhibit No. 2 

FIGURE A (see EXHIBIT “D”, GATOR - WORK PLAN FOR WEEK OF 8/31 TO 8/4 FW: 3 

TURKEY POINT – BACKGROUND, Page C50 of 180), provided by Tyler McDougal, 4 

Professional Engineer, Operations Engineering Manager, fifteen minutes after the completion of the 5 

safety meeting, at that moment in time when: 6 

 7 

the assistant Operations Engineering Manager, a member of the one (1) three man crew engaged in 8 

“post-dredge survey work in Section 1 of canal system using current Differential GPS methods”, 9 

described the method specified by the EMPLOYER for location and observations of Depth, used 10 

to compute cut volume; and, at that moment in time when: 11 

 12 

CLAIMANT performed a particular task assigned by EMPLOYER, “analyzing information 13 

thoroughly before it is handed over to other professionals” for the method specified by the 14 

EMPLOYER, for location and observations of Depth; and, CLAIMANT made FINDINGS, as 15 

follows: 16 

 17 

“FINDINGS: CLAIMANT believes, when executing the method specified by the EMPLOYER for 18 

location and observations of Depth, the boat operator attempts to keep the boat as near as possible 19 

on station line, and to have all headway off the boat when the rod man attempts to execute the 20 

actual SOUNDING at catch point and attempts to obtain frequent observations of Depth in the 21 

SOUNDING circle, at an interval of one foot, by readings of the Philadelphia rod which the rod 22 

man holds (without a hawespipe) over the gunwale of the boat, as the boat operator attempts to 23 

proceed along a course on station; and, the rod man attempts to keep the instrument man 24 
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continually informed of the SOUNDING observations of Depth.  1 

 2 

The instrument man attempts to take a fix of position from a hand-held GPS data collector, and the 3 

instrument man attempts to enter the SOUNDING observations of Depth, on the call of the rod 4 

man by readings of the Philadelphia rod, before the fix of position is recorded in the hand-held GPS 5 

data collector, and before the boat operator attempts to proceeds along a course on station line.   6 

 7 

Since every boat has its own handling characteristics, the speed of the boat proceeding along a 8 

course on station line is difficult to specify, depending on wind and current, as the boat draws near 9 

the SOUNDING circle at an interval of one foot, and the instrument man attempts to recommend 10 

course change to the boat operator to return to a course on station, if necessary.” 11 

 12 

CLAIMANT performed a particular task assigned by EMPLOYER, after attending a safety meeting, 13 

of “analyzing information thoroughly before it is handed over to other professionals” related to 14 

“KEY RESPONSIBILITIES: Managing the following:” “Performing and/or overseeing pre-, 15 

progress and post dredge surveys”, “Survey equipment management/repair/maintenance”, “Survey 16 

equipment inventory/replacement/acquisition”, and “interpreting data using maps, charts and 17 

plans”; specified in the job description for Survey Crew Chief (see EXHIBIT “B”, JOB 18 

DESCRIPTION, Page C41 – line 3-21, of C180); and, 19 

 20 

CLAIMANT believes the method of SOUNDING specified by the EMPLOYER is not an 21 

innovative method, or even a standard method, to utilize the DIFFERENTIAL GLOBAL 22 

POSITIONING SYSTEM (DGPS) for location and observations of Depth, to conform to FAC 23 

Rule Title: Standards of Practice: General Survey, Map, and Report Content Requirements 5J-17.051 24 
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Minimum Technical Standards: General Survey, Map, and Report Content Requirements; and   1 

 2 

CLAIMANT believes the method of SOUNDING specified by the EMPLOYER DOES NOT 3 

utilize a DIFFERENTIAL GLOBAL POSITIONING SYSTEM (DGPS); DOES NOT describe 4 

procedure to locate the pelorus, or even the hawespipe, exactly at the SOUNDING bearing on 5 

station line; DOES NOT make a record of the direction of the boat; DOES NOT describe 6 

procedure to lay off the hawsepipe to pelorus distance along the station line, DOES NOT describe 7 

procedure to lay off on the radius of the SOUNDING CIRCLE, DOES NOT describe procedure 8 

to locate the position of the Philadelphia rod at the moment of the SOUNDING, and DOES NOT 9 

result in location and observations of Depth to conform to FAC Rule Title: Standards of Practice: 10 

General Survey, Map, and Report Content Requirements 5J-17.051 Minimum Technical Standards: 11 

General Survey, Map, and Report Content Requirements;  12 

 13 

resulting in MISREPRESENTATION of Turkey Point Nuclear Plant Cooling Canal System 14 

"finished product of . . . cross-sections and volume report we (EMPLOYER) generate and submit 15 

to client (FPL) for payment" (see EXHIBIT “D”, GATOR - WORK PLAN FOR WEEK OF 8/31 16 

TO 8/4 FW: TURKEY POINT – BACKGROUND, Pages C51 to C58, of C180) for dredge and 17 

fill activities in, over, or under waters of the United States. 18 

 19 

CLAIMANT performed a particular task assigned by EMPLOYER, after attending a safety meeting, 20 

of “analyzing information thoroughly before it is handed over to other professionals” related to 21 

“KEY RESPONSIBILITIES: Managing the following:” “Performing and/or overseeing pre-, 22 

progress and post dredge surveys”, “Survey equipment management/repair/maintenance”, “Survey 23 

equipment inventory/replacement/acquisition”, and “interpreting data using maps, charts and 24 
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plans”; specified in the job description for Survey Crew Chief (see EXHIBIT “B”, JOB 1 

DESCRIPTION, Page C41 – line 3-21, of C180); and, 2 

 3 

CLAIMANT believes the method of SOUNDING specified by the EMPLOYER, using one (1) 4 

three man crew engaged in “post-dredge survey work in Section 1 of canal system using current 5 

Differential GPS methods”, 6 

 7 

a.) DOES NOT specify “Performing and/or overseeing pre-, progress and post dredge surveys”, 8 

“Survey equipment management/repair/maintenance”, “Survey equipment 9 

inventory/replacement/acquisition” for location and observations of Depth to conform with U.S. 10 

Geological Survey  Hydrographic Surveys, illustrated as follows: 11 

 12 

 13 

 14 

b.) DOES NOT specify “Survey equipment management/repair/maintenance”, “Survey equipment 15 

inventory/replacement/acquisition” for location and observations of Depth to conform with U.S. 16 

Geological Survey  Hydrographic Surveys, as follows: 17 
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 1 

“Overview.  Maritime and river navigation are primary components that initiated the field of 2 

hydrographic surveying. Applications such as volume assessment for water supply and flood-control 3 

reservoirs, construction over waterways and adjacent inland development, flood and habitat studies, 4 

. . . all require the need for underwater surveys.  5 

 6 

The most important information collected during hydrographic surveys is the water surface 7 

elevation. Echo sounders only provide a depth, so to create an elevation map of the bottom that will 8 

be useful at other water levels, the current water surface elevation must be determined. Determining 9 

water surface elevation can be done in three ways; it can be determined from daily stage data (typical 10 

only applicable in reservoirs), it can be determined before and after surveying using typical Real-11 

Time Kinematic (RTK) roving techniques, or it can be determined from an accurate GPS elevation 12 

in real-time where the receiving GPS antenna is mounted on the boat at a known offset from echo 13 

sounder and the water surface. Determining water surface elevation in lakes and reservoirs is often 14 

done differently than in rivers because stage does not change as rapidly and because there is no slope 15 

to account for. Regardless of how water surface elevation is determined position must also be 16 

collected during the hydrographic survey.” 17 

 18 

c.) DOES NOT specify “Survey equipment management/repair/maintenance”, “Survey equipment 19 

inventory/replacement/acquisition” for location and observations of Depth to conform with U.S. 20 

Geological Survey  Hydrographic Surveys, as follows: 21 

 22 

“Approach. Most lake surveys utilize differential GPS (DGPS) when collecting data along 23 

predetermined transects throughout the water body. DGPS is used to determine position, however, 24 
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DGPS elevations are typically not accurate enough to determine water surface. The DGPS positions 1 

are collected and time tagged to relate to time-tagged survey-grade echo sounding data, often with a 2 

latency or correction.” 3 

 4 

REFERENCE 5 

U.S. Department of the Interior | U.S. Geological Survey  6 

URL: http://water.usgs.gov/osw/gps/GPS_projects.html 7 

Page Last Modified: Tuesday, 25-Feb-2014 09:07:54 EST 8 

 9 

CLAIMANT performed a particular task assigned by EMPLOYER, after attending a safety meeting, 10 

of “analyzing information thoroughly before it is handed over to other professionals” related to 11 

“KEY RESPONSIBILITIES: Managing the following:” “Performing and/or overseeing pre-, 12 

progress and post dredge surveys”, “Survey equipment management/repair/maintenance”, “Survey 13 

equipment inventory/replacement/acquisition”, and “interpreting data using maps, charts and 14 

plans”; specified in the job description for Survey Crew Chief (see EXHIBIT “B”, JOB 15 

DESCRIPTION, Page C41 – line 3-21, of C180); and, 16 

 17 

CLAIMANT believes the method of SOUNDING specified by the EMPLOYER, and the "finished 18 

product of . . . cross-sections and volume report we (EMPLOYER) generate and submit to client 19 

for payment"(see EXHIBIT “D”, GATOR - WORK PLAN FOR WEEK OF 8/31 TO 8/4 FW: 20 

TURKEY POINT – BACKGROUND, Pages C51 to C58, of C180) for dredge and fill activities in, 21 

over, or under waters of the United States; does not conform with the primary mission accuracy of 22 

the DGPS service, DOES NOT conform with the definition of an “innovative ways to utilize 23 

DGPS services”, or even a standard method to utilize the DIFFERENTIAL GLOBAL 24 
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POSITIONING SYSTEM (DGPS) for location and observations of Depth,  described in the 1 

USCG DIFFERENTIAL GPS NAVIGATION SERVICE SUMMARY, as follows: 2 

 3 

“The primary mission of the DGPS service is to provide sub-10 meter accuracy for the 4 

harbor/harbor approach phase of marine navigation. This is the most important issue we face 5 

as DGPS service providers. However, other users have found innovative ways to utilize DGPS 6 

services and where feasible, the Coast Guard DGPS network has expanded to meet their 7 

needs.” 8 

 9 

REFERENCE 10 

USCG DIFFERENTIAL GPS NAVIGATION SERVICE by Gene W. Hall, LCDR, USCG DGPS 11 

Operations Officer. URL: http://www.navcen.uscg.gov/pdf/dgps/dgpsdoc.pdf 12 

 13 

CLAIMANT performed a particular task assigned by EMPLOYER, after attending a safety meeting, 14 

of “analyzing information thoroughly before it is handed over to other professionals”, related to 15 

“KEY RESPONSIBILITIES: Managing the following:” “Performing and/or overseeing pre-, 16 

progress and post dredge surveys”, “Survey equipment management/repair/maintenance”, “Survey 17 

equipment inventory/replacement/acquisition”, and “interpreting data using maps, charts and 18 

plans”; specified in the job description for Survey Crew Chief (see EXHIBIT “B”, JOB 19 

DESCRIPTION, Page C41 – line 3-21, of C180); and, 20 

 21 

CLAIMANT believes the method of SOUNDING specified by the EMPLOYER, and the "finished 22 

product of . . . cross-sections and volume report we (EMPLOYER) generate and submit to client 23 

for payment" (see EXHIBIT “D”, GATOR - WORK PLAN FOR WEEK OF 8/31 TO 8/4 FW: 24 
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TURKEY POINT – BACKGROUND, Pages C51 to C58, of C180) for dredge and fill activities in, 1 

over, or under waters of the United States, DOES NOT “meet the accuracy, reliability and integrity 2 

requirements outlined in the Federal Radionavigation Plan (FRP). . . .Values for accuracy and 3 

availability set by the 1992 FRP are summarized in Table 2-1”, as follows: 4 

 5 

Table 2-1  6 

Usage Accuracy (2drme) Availability  7 

Harbor/Harbor Approach 8-20 meters 99.7%  8 

ATON Positioning 10 meters 95.0%  9 

Vessel Traffic Services 10 meters 99.9%  10 

NOAH Near Shore Surveying 15 meters 95.0%  11 

Army Corps of Engineering 6 meters 98.0% 12 

 13 

REFERENCE 14 

COMMANDANT INSTRUCTION 16577.2 Subj: DIFFERENTIAL GLOBAL POSITIONING 15 

SYSTEM (DGPS) NAVIGATION SERVICE CONCEPT OF OPERATIONS Encl. (1) to 16 

COMDTTNST 16577.2  USCG DGPS CONOP  17 

URL: https://www.uscg.mil/directives/ci/16000-16999/CI_16577_2.pdf 18 

 19 

CLAIMANT believes Bill Coughlin, Chief Operating Officer, discharged CLAIMANT, who 20 

performed a particular task assigned by EMPLOYER, “analyzing information thoroughly before it is 21 

handed over to other professionals”, pertaining to BERM STABILIZATION PLAN Exhibit No. 22 

FIGURE A (see EXHIBIT “D”, GATOR - WORK PLAN FOR WEEK OF 8/31 TO 8/4 FW: 23 

TURKEY POINT – BACKGROUND, Page C50 of C180), provided by Tyler McDougal, 24 
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Professional Engineer, Operations Engineering Manager, fifteen minutes after the completion of the 1 

safety meeting, at that moment in time when: 2 

 3 

the assistant Operations Engineering Manager, a member of the one (1) three man crew engaged in 4 

“post-dredge survey work in Section 1 of canal system using current Differential GPS methods”, 5 

described the method of POST-PROCESSING MANIPULATION of the location of observations 6 

of Depth, used to compute cut volume, resulting in MISREPRESENTATION of Turkey Point 7 

Nuclear Plant Cooling Canal System "finished product of . . . cross-sections and volume report we 8 

(EMPLOYER) generate and submit to client for payment" (see EXHIBIT “D”, GATOR - WORK 9 

PLAN FOR WEEK OF 8/31 TO 8/4 FW: TURKEY POINT – BACKGROUND, Pages C51 to 10 

C58, of C180) for dredge and fill activities in, over, or under waters of the United States; and, at that 11 

moment in time when: 12 

 13 

CLAIMANT performed a particular task assigned by EMPLOYER, “analyzing information 14 

thoroughly before it is handed over to other professionals” for the method of POST-15 

PROCESSING MANIPULATION for location and observations of Depth specified by the 16 

EMPLOYER, as follows:  17 

 18 

FINDINGS: CLAIMANT believes the method of SOUNDING, and the method of POST-19 

PROCESSING MANIPULATION of the location of observations of Depth specified by the 20 

EMPLOYER, described by the the assistant Operations Engineering Manager, is not an innovative 21 

method, or even a standard method, to utilize the DIFFERENTIAL GLOBAL POSITIONING 22 

SYSTEM (DGPS) for location and observations of Depth, to conform to FAC Rule Title: Standards 23 

of Practice: General Survey, Map, and Report Content Requirements 5J-17.051 Minimum Technical 24 
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Standards: General Survey, Map, and Report Content Requirements; and 1 

 2 

the method of POST-PROCESSING MANIPULATION of the location of observations of Depth, 3 

specified by the EMPLOYER, results in MISREPRESENTATION of the cut volume, a possible 4 

cause of overheating of cooling canals for Turkey Point nuclear reactors located within the existing 5 

Turkey Point facility east of Homestead, Florida, that poses immediate serious danger to the public 6 

health, safety, or welfare; and, 7 

 8 

may require emergency suspension, restriction, or limitation of a license held by Tyler McDougal 9 

Professional Engineer Operations Engineering Manager, pursuant to 2014 Florida Statutes Title X 10 

PUBLIC OFFICERS, EMPLOYEES, AND RECORDS Chapter 120 ADMINISTRATIVE 11 

PROCEDURE ACT 120.60 Licensing.— .  12 

 13 

16.) CLAIMANT knows 2014 Florida Statutes Title XXXII REGULATION OF PROFESSIONS 14 

AND OCCUPATIONS Chapter 472 LAND SURVEYING AND MAPPING 472.031, - LAND 15 

SURVEYING AND MAPPING 472.031 - Prohibitions; penalties, and CLAIMANT believes Bill 16 

Coughlin, Chief Operating Officer, is not a licensed Professional Engineer. 17 

 18 

CLAIMANT believes EMPLOYER discharged CLAIMANT, who performed a particular task 19 

assigned by EMPLOYER, for “analyzing information thoroughly before it is handed over to other 20 

professionals” pertaining to "finished product of . . . cross-sections and volume report we 21 

(EMPLOYER) generate and submit to client (FPL) for payment" (see EXHIBIT “D”, GATOR - 22 

WORK PLAN FOR WEEK OF 8/31 TO 8/4 FW: TURKEY POINT – BACKGROUND, Pages 23 

C51 to C58, of C180), for dredge and fill activities in, over, or under waters of the United States that 24 
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may cause overheating of cooling canals for Turkey Point nuclear reactors located within the 1 

existing Turkey Point facility east of Homestead, Florida that poses immediate serious danger to the 2 

public health, safety, or welfare; and, 3 

 4 

CLAIMANT believes EMPLOYER discharged CLAIMANT, who performed a particular task 5 

assigned by EMPLOYER, for “analyzing information thoroughly before it is handed over to other 6 

professionals” that may require emergency suspension, restriction, or limitation of a license held by 7 

Tyler McDougal Professional Engineer Operations Engineering Manager, pursuant to 2014 Florida 8 

Statutes Title X PUBLIC OFFICERS, EMPLOYEES, AND RECORDS Chapter 120 9 

ADMINISTRATIVE PROCEDURE ACT 120.60 Licensing.— ; and, 10 

 11 

CLAIMANT knows the statute and code of the state of Florida, CLAIMANT performed a 12 

particular task assigned by EMPLOYER, “analyzing information thoroughly before it is handed 13 

over to other professionals”, and CLAIMANT DID NOT make a deliberate refusal, without good 14 

cause, to perform a particular task assigned by EMPLOYER. 15 

 16 

17.) CLAIMANT believes Bill Coughlin, Chief Operating Officer,  is not a “qualified personnel 17 

licensed by the Board of Professional Surveyors and Mappers”; CLAIMANT believes Bill Coughlin, 18 

Chief Operating Officer,  did not identify himself to CLAIMANT by the name and title “Bill 19 

Coughlin, Chief Operating Officer”;  CLAIMANT performed a particular task assigned by 20 

EMPLOYER, “analyzing information thoroughly before it is handed over to other professionals”, 21 

pertaining to BERM STABILIZATION PLAN Exhibit No. FIGURE A (see EXHIBIT “D”, 22 

GATOR - WORK PLAN FOR WEEK OF 8/31 TO 8/4 FW: TURKEY POINT – 23 

BACKGROUND, Pages C51 to C58, of C180), provided by Tyler McDougal Professional Engineer 24 
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Operations Engineering Manager; and, CLAIMANT made a finding of MISREPRESENTATION 1 

pertaining to "finished product of . . . cross-sections and volume report we (EMPLOYER) generate 2 

and submit to client (FPL) for payment" (see EXHIBIT “D”, GATOR - WORK PLAN FOR 3 

WEEK OF 8/31 TO 8/4 FW: TURKEY POINT – BACKGROUND, Pages C51 to C58, of 4 

C180);  5 

 6 

CLAIMANT was not able to report directly to Tyler McDougal, Professional Engineer, Operations 7 

Engineering Manager, a particular task assigned by EMPLOYER described in the Offer for 8 

Employment – Survey Crew Chief, dated August 19, 2015 (see EXHIBIT “A”, EMPLOYMENT 9 

CONTRACT, Page C38 – line 27-28, of C180); and, Tyler McDougal, Professional Engineer, 10 

Operations Engineering Manager, did not receive a report of FINDINGS directly by CLAIMANT, 11 

“analyzing information thoroughly before it is handed over to other professionals”, a particular task 12 

assigned to CLAIMANT by EMPLOYER, prior to a meeting scheduled for September 4, 2015, 13 

 14 

“Friday – Same as Wednesday. *** Some time Wednesday through Friday – we can take a break and 15 

meet with Bill Coughlin – Chief Operating Officer – to discuss our findings with RTK system and 16 

recommendations on purchase.  Based on his input we can agree to purchase the unit or perform 17 

more research (see EXHIBIT “E”, CORRESPONDENCE, Page C162 – line 20-25, of C180). 18 

 19 

CLAIMANT believes Bill Coughlin, Chief Operating Officer, did not seek the professional opinion 20 

of Tyler McDougal, Professional Engineer, Operations Engineering Manager, a “qualified personnel 21 

licensed by the Board of Professional Surveyors and Mappers or by representatives of the United 22 

States Government when approved by the department - authorized to inspect Work to be 23 

performed only by authorized personnel”, pertaining to a particular task assigned by EMPLOYER 24 
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to CLAIMANT, “analyzing information thoroughly before it is handed over to other professionals”, 1 

for "finished product of . . . cross-sections and volume report we (EMPLOYER) generate and 2 

submit to client (FPL) for payment (see EXHIBIT “D”, GATOR - WORK PLAN FOR WEEK 3 

OF 8/31 TO 8/4 FW: TURKEY POINT – BACKGROUND, Pages C51 to C58, of C180); and, 4 

 5 

CLAIMANT believes EMPLOYER fired CLAIMANT for performing a particular task assigned by 6 

EMPLOYER, “analyzing information thoroughly before it is handed over to other professionals”, 7 

pertaining to BERM STABILIZATION PLAN Exhibit No. FIGURE A (see EXHIBIT “D”, 8 

GATOR - WORK PLAN FOR WEEK OF 8/31 TO 8/4 FW: TURKEY POINT – 9 

BACKGROUND, Page C50 of C180), provided by Tyler McDougal Professional Engineer 10 

Operations Engineering Manager; and, CLAIMANT made FINDINGS, pursuant to 2014 Florida 11 

Statutes Title XI MUNICIPALITIES Chapter 177 LAND BOUNDARIES 177.36, of 12 

MISREPRESENTATION pertaining to "finished product of . . . cross-sections and volume report 13 

we (EMPLOYER) generate and submit to client (FPL) for payment (see EXHIBIT “D”, GATOR - 14 

WORK PLAN FOR WEEK OF 8/31 TO 8/4 FW: TURKEY POINT – BACKGROUND, Pages 15 

C51 to C58, of C180), that “may cause immediate serious danger to the public health, safety, or 16 

welfare”.  17 

 18 

18.) CLAIMANT performed a particular task assigned by EMPLOYER, “analyzing information 19 

thoroughly before it is handed over to other professionals”, pertaining to BERM STABILIZATION 20 

PLAN Exhibit No. FIGURE A (see EXHIBIT “D”, GATOR - WORK PLAN FOR WEEK OF 21 

8/31 TO 8/4 FW: TURKEY POINT – BACKGROUND, Page C50 of C180), provided by Tyler 22 

McDougal Professional Engineer Operations Engineering Manager; and, CLAIMANT made 23 

FINDINGS of MISREPRESENTATION pertaining to "finished product of . . . cross-sections and 24 
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volume report we (EMPLOYER) generate and submit to client (FPL) for payment (see EXHIBIT 1 

“D”, GATOR - WORK PLAN FOR WEEK OF 8/31 TO 8/4 FW: TURKEY POINT – 2 

BACKGROUND, Pages C51 to C58, of C180), for dredge and fill activities in, over, or under 3 

waters of the United States that may cause overheating of cooling canals for Turkey Point nuclear 4 

reactors located within the existing Turkey Point facility east of Homestead, Florida that poses 5 

immediate serious danger to the public health, safety, or welfare;  6 

 7 

CLAIMANT was not able to report directly to Tyler McDougal, Professional Engineer, Operations 8 

Engineering Manager, a particular task assigned by EMPLOYER described in the Offer for 9 

Employment – Survey Crew Chief, dated August 19, 2015 (see EXHIBIT “A”, EMPLOYMENT 10 

CONTRACT, Page C38 – line 27-28, of 180); and, Tyler McDougal, Professional Engineer, 11 

Operations Engineering Manager; did not receive a report of FINDINGS directly by CLAIMANT, 12 

“analyzing information thoroughly before it is handed over to other professionals”, a particular task 13 

assigned to CLAIMANT by EMPLOYER, prior to a meeting scheduled for September 4, 2015, 14 

 15 

“Friday – Same as Wednesday. *** Some time Wednesday through Friday – we can take a break and 16 

meet with Bill Coughlin – Chief Operating Officer – to discuss our findings with RTK system and 17 

recommendations on purchase.  Based on his input we can agree to purchase the unit or perform 18 

more research” (see EXHIBIT “E”, CORRESPONDENCE, Page C162 – line 20-25, of C180). 19 

 20 

CLAIMANT knows the statute and code of the state of Florida, and CLAIMANT believes 21 

“analyzing information thoroughly before it is handed over to other professionals”, a particular task 22 

assigned by EMPLOYER, IS NOT “misconduct connected with the individual's employment” 23 

UNDER NMSA 1978 51-1-7A and 51-1-11B. 24 
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 1 

19.) CLAIMANT performed a particular task assigned by EMPLOYER, “analyzing information 2 

thoroughly before it is handed over to other professionals”, and CLAIMANT made a report of 3 

FINDINGS that “equipment selected, purchased, and delivered so it will be available upon your 4 

arrival. . . is not a wise approach”, to conform with FAC Rule Title: Standards of Practice: General 5 

Survey, Map, and Report Content Requirements 5J-17.051 Minimum Technical Standards: General 6 

Survey, Map, and Report Content Requirements, as follows: 7 

 8 

“1. The accuracy of the survey measurements shall be premised upon the type of survey and the 9 

expected use of the survey and map”.  10 

 11 

CLAIMANT knows the statute and code of the state of Florida, and CLAIMANT believes 12 

“analyzing information thoroughly before it is handed over to other professionals”, a particular task 13 

assigned by EMPLOYER, IS NOT “misconduct connected with the individual's employment” 14 

UNDER NMSA 1978 51-1-7A and 51-1-11B;  15 

 16 

20.) CLAIMANT performed a particular task assigned by EMPLOYER, “analyzing information 17 

thoroughly before it is handed over to other professionals”, pertaining to BERM STABILIZATION 18 

PLAN Exhibit No. FIGURE A (see EXHIBIT “D”, GATOR - WORK PLAN FOR WEEK OF 19 

8/31 TO 8/4 FW: TURKEY POINT – BACKGROUND, Page C50 of C180), provided by Tyler 20 

McDougal, Professional Engineer, Operations Engineering Manager; 21 

 22 

CLAIMANT made a report of FINDINGS that a method of post-dredge survey work in section 1 23 

of current differential methods using a range of equipment to produce post-dredge surveys specified 24 
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by the EMPLOYER, resulting in MISREPRESENTATION of Turkey Point Nuclear Plant Cooling 1 

Canal System "finished product of . . . cross-sections and volume report we (EMPLOYER) generate 2 

and submit to client (FPL) for payment" (see EXHIBIT “D”, GATOR - WORK PLAN FOR 3 

WEEK OF 8/31 TO 8/4 FW: TURKEY POINT – BACKGROUND, Pages C51 to C58, of 4 

C180), for dredge and fill activities in, over, or under waters of the United States that may cause 5 

overheating of cooling canals for Turkey Point nuclear reactors located within the existing Turkey 6 

Point facility east of Homestead, Florida, that poses immediate serious danger to the public health, 7 

safety, or welfare; and, may require emergency suspension, restriction, or limitation of a license;  8 

 9 

CLAIMANT was not able to report directly to Tyler McDougal, Professional Engineer, Operations 10 

Engineering Manager, a particular task assigned by EMPLOYER described in the Offer for 11 

Employment – Survey Crew Chief, dated August 19, 2015 (see EXHIBIT “A”, EMPLOYMENT 12 

CONTRACT, Page C38 – line 27-28, of C180); and, Tyler McDougal, Professional Engineer, 13 

Operations Engineering Manager;  did not receive a report of FINDINGS directly by CLAIMANT, 14 

“analyzing information thoroughly before it is handed over to other professionals”, a particular task 15 

assigned to CLAIMANT by EMPLOYER, prior to a meeting scheduled for September 4, 2015, 16 

 17 

“Friday – Same as Wednesday. *** Some time Wednesday through Friday – we can take a break and 18 

meet with Bill Coughlin – Chief Operating Officer – to discuss our findings with RTK system and 19 

recommendations on purchase.  Based on his input we can agree to purchase the unit or perform 20 

more research” (see EXHIBIT “E”, CORRESPONDENCE, Page C162 – line 20-25, of C180). 21 

 22 

CLAIMANT knows the statute and code of the state of Florida, and CLAIMANT believes 23 

“analyzing information thoroughly before it is handed over to other professionals”, a particular task 24 
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assigned by EMPLOYER, IS NOT “misconduct connected with the individual's employment” 1 

UNDER NMSA 1978 51-1-7A and 51-1-11B. 2 

 3 

NOW, CLAIMANT prays the state of NEW MEXICO DEPARTMENT OF WORKFORCE 4 

SOLUTIONS APPEALS TRIBUNAL will find: the DETERMINATION is WRONG; 5 

CLAIMANT was NOT discharged because of deliberate refusal, without good cause, to perform a 6 

particular task assigned to CLAIMANT; the Reasoning and Findings are INCORRECT; and, the 7 

Reasoning and Findings are not based on the facts and the law; and  8 

 9 

NOW, THEREFORE, CLAIMANT prays the state of NEW MEXICO DEPARTMENT OF 10 

WORKFORCE SOLUTIONS APPEALS TRIBUNAL will find the CLAIMANT eligible to 11 

received benefits, beginning 9/1/2015. 12 

 13 

RESPECTFULLY SUBMITTED, 14 

 15 

/ SIGNED 16 

 17 

ANDREW DeSALVO 18 

Claimant Id: 8650254 19 

DATE: November 5, 2015 20 

  21 
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 1 

 2 

 3 

 4 

 5 

EXHIBIT “A” 6 

EMPLOYMENT CONTRACT 7 

  8 
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 1 
 2 
 3 
        4 
 5 

 6 
 7 
 8 
 9 
 10 
August 19, 2015 11 
 12 
 13 
 14 
Andrew DeSalvo 15 
 16 
 17 
Re: Offer of Employment – Survey Crew Chief 18 
 19 
Dear Mr. DeSalvo: 20 
 21 
Waterfront Property Services, LLC (dba Gator Dredging) wishes to extend the following Offer of 22 
Employment.  We are impressed with your skills and experience.  We believe that you would help 23 
sustain our reputation for professional and technical excellence.  It is within that context that Gator 24 
Dredging wishes to confirm the following Offer of Employment: 25 
 26 

1. We offer you the position of Survey Crew Chief in our Clearwater, Florida office reporting 27 
directly to Tyler McDougal, P.E. - Operations Engineering Manager. 28 

2. Job duties include: Managing the following: Field stake-out of construction controls, 29 
gathering of data on the earth’s physical and man-made features through surveys. Using a 30 
range of equipment to produce surveys, including GPS and conventional methods. 31 
Interpreting data using maps, charts and plans.  Performing related work as required. 32 
Extensive travel and overtime may be directed. Will work with the Professional Engineer 33 
and Certified Equipment personnel (PLS provided by GPS provider) to set up data 34 
collection and electronic file transfer procedures.  35 

3. Gator Dredging will provide three (3) days of motel reimbursement expense and per diem at 36 
$30.00 for the trip from Seattle, WA to Homestead, Fl. Lodging and per diem will be 37 
provided upon your arrival in Homestead.  Mileage reimbursement for travel from current 38 
location to Clearwater, Florida estimated at $0.42/mile @ 3,100 miles = $1,260. 39 

4. Planned equipment for your use: A New RTK system you can spec for your use, new high 40 
end laptop for quality performance, dedicated survey truck for your use or proper car 41 
allowance.  42 

5. Your starting base hourly rate is offered at $25.00 hourly. 43 
6. A probationary performance review will be conducted on the 90th day of employment with 44 

evaluation for adherence to required work production. 45 
7. Additional Performance Reviews will be conducted annually with a review for potential wage 46 

rate increase.     47 

13630 50TH WAY NORTH  CLEARWATER, FLORIDA 33760 

 
OFFICE: 727-527-1300  FAX: 727-527-1303  www.gatordredging.com 
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8. Individual medical, life and long term disability insurance, is offered by the firm based on 1 
current health plan offered by the Company.  Health care benefits are available 90 days after 2 
hire date.  3 

9. Annual vacation of 80 hours, accrued on a weekly basis (cannot be used until one year from 4 
hire date). 5 

10.   Annual sick leave of 40 hours, accrued on a weekly basis (cannot be      6 
  used until one year from hire date). 7 

11. Paid Holidays for those company recognized holidays are included. 8 
12. Participation in a future company profit sharing and bonus plan established by the firm, 9 

which is based on the performance of the individual and the company, as determined by the 10 
office managers and partners. 11 

13. Specific management approved technical classes will be paid by the company.   12 
14. We would like to offer a start date of August 31st, 2015. 13 

 14 
Please be advised that Gator Dredging is a Drug Free Workplace and you will be required to take a 15 
drug test prior to employment with negative drug use results. A clear criminal background check is 16 
required for employment.  17 
 18 
Compliance with the Immigration Reform and Control Act requires this offer be based upon your 19 
ability to satisfactorily complete the Immigration Form I-9, and we are confident you will be a 20 
valuable addition to our staff and you will be able to obtain the type of experience that will be 21 
challenging and will provide a growth environment for you.  Please call me if you have any 22 
questions. 23 
 24 
Please acknowledge you acceptance of this offer by signing below. 25 
 26 
Very truly yours, 27 

 28 
 29 
 30 
 31 

William J. Coughlin III 32 
Managing Member 33 
 34 
Accepted by: 35 
 36 
 37 
 38 
___________________________________  _______________ 39 
Andrew DeSalvo      Date 40 
 41 

Employment is a mutual consent of the employee and Gator Dredging and can be terminated at will 42 

any time for any reason by the employee or Gator Dredging. 43 

 44 

  45 
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EXHIBIT “B” 6 

JOB DESCRIPTION 7 

  8 
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WATERFRONT 

PROPERTY SERVICES, 
LLC. 

 
Surveyor Crew Chief 

 

 
13630 50th Way North 
Clearwater, FL 33760 

 

 1 
 2 
JOB PURPOSE: The selected candidate is responsible for: 3 
 The collection of all technical field information related to engineering/surveying for the operations department.  4 
 5 
KEY RESPONSIBILITIES: 6 
Managing the following:  7 
 Field stake-out of construction controls 8 
 Performing and/or overseeing pre-, progress and post-dredge surveys. 9 
 Survey equipment management/repair/maintenance. 10 
 Survey equipment inventory/replacement/acquisition. 11 
 Training sub-professional, technical, and clerical personnel, as required. 12 
 Performing related work as required. 13 
 Providing assistance & support to sales, marketing, engineering & bid/estimating personnel as required. 14 
 Gathering data on the earth’s physical and man-made features through surveys. 15 
 Using a range of equipment to produce surveys, including GPS and conventional methods. 16 
 Analyzing information thoroughly before it is handed over to other professionals. 17 
 Interpreting data using maps, charts and plans. 18 
 Using computer-aided design (CAD), hydrographic survey (HYPACK) and other IT software to interpret data 19 

and present information. 20 
 Keeping up to date with new and emerging technology. 21 
 22 
DESIRED KNOWLEDGES, ABILITIES, AND SKILLS: 23 
 Knowledge of principles and practices of the assigned area of surveying. 24 
 Knowledge of developments and information in assigned field of surveying. 25 
 Ability to learn to plan, design, and review the work of others. 26 
 Ability to read and interpret engineering plans, and specifications. 27 
 Ability to analyze surveying data and draw sound conclusions. 28 
 Ability to develop skill in the use and care of surveying tools. 29 
 Ability to establish and maintain effective working relationships with other employees, officials, and the general 30 

public. 31 
 32 
QUALIFICATIONS: Graduation from an accredited college or university with a bachelor’s degree in geodetics / 33 
surveying / engineering preferably related to the area of assignment is preferred.   34 
 35 
PRIOR EXPERIENCE:  Three (3) years of working experience in marine construction field operations. 36 
 37 
LICENSES/CERTIFICATES: Possession of a valid Florida Driver’s license.  38 
 39 
EXAMINATION: Evaluation of training and experience. Drug testing is included in all pre-employment medical 40 
examinations.  41 
Employee selected must have character suitable for this position.  A background investigation will be conducted on 42 
the candidate selected for employment. 43 
  44 
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EXHIBIT “C” 6 

TRAVEL EXPENSES FOR REIMBURSEMENT   7 
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 1 

Andrew DeSalvo Travel Expenses For Reimbursement 

Motel: $164.25 (South Dakota, Georgia, Florida) 

Per Diem (12 Days) $360.00 

   

Mileage (3372 mls) $1,416.24 

(Travel from Settle, WA to 

Homestead, FL) 

Payroll (20.5 hrs) $512.50 

   Total Due $2,452.99 

    2 

  3 
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EXHIBIT “D” 6 

GATOR - WORK PLAN FOR WEEK OF 8/31 TO 8/4 FW: TURKEY POINT - 7 

BACKGROUND 8 
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File:A - SECTION 1 OVERVIEW MAP (24 X 36).pdf   3 
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File:turkey point - overview.pdf  2 



Issue Id: 0004 2501 89-01                     REASON FOR APPEAL                     Claimant Id: 8650254 
 

Page C47 of C180 
 

1 
File:turkey point ramp and benchmark.pdf  2 
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File:LM 13 316.pdf 2 
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File:LM 13 316.pdf 2 



Issue Id: 0004 2501 89-01                     REASON FOR APPEAL                     Claimant Id: 8650254 
 

Page C50 of C180 
 

 1 

File:CONTRACT EXHIBIT - FIGURE A - 7-31-2015.pdf  2 
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 2 

File: S01_C05W_CS_38+00 to 49+00.pdf 3 
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File: S01_C05W_CS_38+00 to 49+00.pdf 2 
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File: S01_C05W_CS_38+00 to 49+00.pdf  2 
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File: S01_C05W_CS_38+00 to 49+00.pdf  2 
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File: S01_C05W_CS_38+00 to 49+00.pdf  2 
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File: S01_C05W_CS_38+00 to 49+00.pdf  2 
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File: S01_C05W_CS_38+00 to 49+00.pdf 2 
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File: S01_C05W_CS_38+00 to 49+00.pdf  2 
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File:S01_C05W_VOL_38+00 to 49+00.pdf 2 
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File:S01_C05W_VOL_38+00 to 49+00.pdf  2 
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File:022482-2230B_TrimbleTablet_DS_0713_LR.pdf 2 
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File:022482-2230B_TrimbleTablet_DS_0713_LR.pdf  2 
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File:022482-1623D-4_Trimble Marine Solutions_BRO_0315_LR (1).pdf 2 
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File:022482-1623D-4_Trimble Marine Solutions_BRO_0315_LR (1).pdf   2 
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File:022482-1623D-4_Trimble Marine Solutions_BRO_0315_LR (1).pdf  2 
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File: 022482-1623D-4_Trimble Marine Solutions_BRO_0315_LR (1).pdf   2 
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File: 022482-2331A-2 Datasheet - SCS900 Site Controller Software.pdf   2 
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File: 022482-2331A-2 Datasheet - SCS900 Site Controller Software.pdf  2 
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File: CardSound_FL_DGPS_OA_June2013.pdf  3 
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 File: CardSound_FL_DGPS_OA_June2013.pdf   2 
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File: CardSound_FL_DGPS_OA_June2013.pdf  2 
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File: DREDGEPACK_Brochure.pdf 2 
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File: DREDGEPACK_Brochure.pdf   2 
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EXHIBIT “E” 6 

CORRESPONDENCE 7 

 8 

 9 

 10 
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Gator Dredging - Employment Application & Drug Free Workplace Policy 1 
Thursday, August 13, 2015 3:04 PM 2 
From:  3 
"Christy Vanderpool - Gator Dredging" <Christy@gatordredging.com> 4 
To:  5 
"andrew.desalvo@yahoo.com" <andrew.desalvo@yahoo.com> 6 

 4 Files 7 
 2 MB 8 
 Download All 9 
  10 

JPG 11 
image003.jpg 12 
7KB 13 
Save 14 
 15 

  16 
PDF 17 
ONLINE-DRUG-FREE WORKPLACE ACK.pdf 18 
538KB 19 
Save 20 
 21 

  22 
PDF 23 
ONLINE-DRUG-FREE WORKPLACE POLICY.pdf 24 
823KB 25 
Save 26 
 27 

  28 
PDF 29 
ONLINE-Application for Employment.pdf 30 
715KB 31 
Save 32 
 33 
Dear Applicant, 34 
  35 
Thank you for your interest in employment with Gator Dredging.  We are required by law to inform 36 
you at the time of application that we are a drug free workplace.  37 
  38 
Gator Dredging does require applicants to maintain a valid Driver’s License.  39 
  40 
The Employment Application must be completed in its entirety.  41 
  42 
Please read, initial and sign where indicated on the attached Drug-Free Workplace Policy 43 
acknowledging your receipt of the policy. 44 
  45 
You may email, mail, fax (#727-499-9890), or return in person your completed Employment 46 
Application and your signed Drug-Free Workplace Acknowledgement.  47 
  48 



Issue Id: 0004 2501 89-01                     REASON FOR APPEAL                     Claimant Id: 8650254 
 

Page C77 of C180 
 

If you have any questions please do not hesitate to contact me. 1 
  2 
EMAIL: 3 
To Return your Employment Application & Drug-Free Workplace Acknowledgement via Email 4 
from the Adobe Reader Program: 5 
(1)    Go to “FILE”  6 
(2)    Go to “ATTACH TO EMAIL” 7 
  8 
Thank you and will look forward to hearing from you. 9 
  10 
Christy L. Vanderpool 11 
Office Manager 12 
Gator Dredging 13 
13630 50th Way N 14 
Clearwater, FL 33760 15 
Phone: 727-527-1300 16 
Fax: 727-499-9890 17 
Email: christy@gatordredging.com 18 
Website: www.gatordredging.com  19 
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Survey Crew Chief 1 
Thursday, August 13, 2015 3:05 PM 2 
From:  3 
"Christy Vanderpool - Gator Dredging" <Christy@gatordredging.com> 4 
To:  5 
"andrew.desalvo@yahoo.com" <andrew.desalvo@yahoo.com> 6 

 2 Files 7 
 360KB 8 
 Download All 9 
  10 

JPG 11 
image001.jpg 12 
7KB 13 
Save 14 
 15 

  16 
DOC 17 
Surveyor Crew Chief (Revised).doc 18 
353KB 19 
Save 20 
 21 
  22 
  23 
  24 
Christy L. Vanderpool 25 
Office Manager 26 
Gator Dredging 27 
13630 50th Way N 28 
Clearwater, FL 33760 29 
Phone: 727-527-1300 30 
Fax: 727-499-9890 31 
Email: christy@gatordredging.com 32 
Website: www.gatordredging.com  33 
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Andrew DeSalvo Fw: Survey Crew Chief 1 
Thursday, August 13, 2015 3:20 PM 2 
From:  3 
"DeSalvo Andrew" <andrew.desalvo@yahoo.com> 4 
To:  5 
"Christy Vanderpool - Gator Dredging" <Christy@gatordredging.com> 6 

 2 Files 7 
 360KB 8 
 Download All 9 
  10 

JPG 11 
image001.jpg 12 
7KB 13 
Save 14 
 15 

  16 
DOC 17 
Surveyor Crew Chief (Revised).doc 18 
353KB 19 
Save 20 
 21 
Seattle WA 22 
 23 
August 13, 2015 24 
 25 
Christy L. Vanderpool Office Manager 26 
Gator Dredging 27 
13630 50th Way N 28 
Clearwater, FL 33760 29 
Phone: 727-527-1300 30 
Fax: 727-499-9890 31 
Email: christy@gatordredging.com 32 
Website: www.gatordredging.com 33 
 34 
from the desk of Andrew DeSalvo 35 
 36 
SUBJECT: Survey Crew Chief 37 
 38 
Andrew DeSalvo   39 
telephone: (206)579-5021   40 
andrew.desalvo@yahoo.com  41 
   42 
To whom it may concern; / Dear Christy 43 
   44 
Thanks for the opportunity to present a letter of introduction and resume for your consideration, 45 
for the Land Surveyor position. 46 
 47 
I am a former resident of Tarpon Springs, FL. 48 
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 1 
I am available to travel within forty eight hours of transmittal of your offer for employment; and, I 2 
can begin work within forty eight hours of arrival on site.  3 
 4 
My primary responsibility is to make exact measurements using surveying instruments to determine 5 
property boundary, shape, contour, location, elevation, or dimension of land and features on the 6 
surface of the earth for engineering, map making, land evaluation, construction, and other purposes.  7 
   8 
I have training and experience necessary to stake construction projects at a very high rate of 9 
production, and to inspect construction projects (as built) using engineering drawings, CAD 10 
software, and robotic surveying instruments. 11 
   12 
I record survey measurements and descriptive data using notes, drawings, and sketches; position and 13 
hold optical targets to measure angle, distance, and elevation; position and hold rods for bench mark 14 
and cross-section elevations; and search for section corners, property corners, and traverse points.   15 
 16 
I operate surveying instruments and measuring equipment including robotic total station; data 17 
collectors; spirit and laser levels; steel tapes; target rods; Philadelphia rods; and leveling rods. 18 
 19 
I have experience directly applicable to your requirements for PRIOR EXPERIENCE, as follows: 20 
 21 
BATHYMETRIC/HYDROGRAPHIC   22 
* City of Bellevue, WA - Lake Washington: bottom position, elevation, and location for subsurface 23 
utility pipeline.   24 
 25 
ELEVATION CERTIFICATE   26 
* Town of Cortlandt, Village of Buchanan, NY – vertical control survey (third order) differential 27 
level method; Federal Emergency Management Agency (FEMA) Elevation Certificate (EC); project 28 
elevation: 39 feet above sea level. 29 
 30 
ENERGY 31 
 32 
* Mississippi Canyon Block 252 Macondo Wellbore - as a Constituent Services Intern for the Office 33 
of Congressman Scott Murphy (NY-20); an investigation of existing sources of information for 34 
Eastern Gulf of Mexico Planning Area Lease Sale 224 Information included a small part of the 35 
Eastern Gulf of Mexico Planning Area, more than 125 miles off the Florida coast and completely 36 
west of the Military Mission Line: initial exploration plan; final bid recap; blocks and active leases by 37 
planning area; oil spill financial responsibility; Congressional findings on accounting with respect to 38 
royalties on oil and gas; Department of the Interior Departmental Manual; Part 118: Minerals 39 
Management Service Chapter 1: Creation, Objectives, and Functions; mc252 macondo well bore 40 
diagram and map; schematics, pressure tests, diagnostic results and other data about the 41 
malfunctioning blowout preventer. 42 
 43 
* Operation Gasbuggy, T 29 N. R 4 W New Mexico Principal Meridian, Rio Arriba County, New 44 
Mexico - independent investigation of existing sources of information for well logs (including 45 
nuclear explosive emplacement/reentry well) for the first underground nuclear experiment for the 46 
stimulation of low-productivity gas reservoirs by U.S. Atomic Energy Commission, U.S. Department 47 
of the Interior (Bureau of Mines), and El Paso Natural Gas Company.     48 
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 1 
Please call (206)579-5021 to schedule an interview. I look forward to a discussion of your specific 2 
requirements for the position.  3 
 4 
Yours sincerely, 5 
 6 
/ SIGNED 7 
   8 
Andrew DeSalvo 9 
   10 
enclosure: resume  11 
 12 
Andrew J. DeSalvo telephone: 206.579.5021 andrew.desalvo@yahoo.com  13 
   14 
SURVEYING TECHNICIAN  15 
   16 
Provide data relevant to the shape, contour, gravitation, location, elevation, or dimension of land or 17 
features on or near the surface of the Earth for engineering, map making, mining, land evaluation, 18 
construction, and other purposes. Make exact measurements and determine property boundaries.  19 
   20 
EXPERIENCE  21 
   22 
2003 to present- field party chief; instrument operator; and rod man. Accurate Survey, Albuquerque, 23 
NM; Baseline Engineering, Tacoma WA; TEC Civil Engineering Consultants, Reno, NV; Industrial 24 
Contract Services, Grand Forks ND; Perteet Inc., Everett WA; Gilson Engineering, Draper UT; 25 
CTS, Bellevue, WA; Harlan King, Reno, NV; Adel Construction Co., Newark, DE; Surveys 26 
Southwest, Albuquerque NM  27 
   28 
DISTINGUISHING CHARACTERISTICS  29 
   30 
* Exercise of judgment to determine the best approach to data collection in field operations, without 31 
immediate access to a professional land surveyor (PLS) and professional engineer (PE).   32 
* Use of civil engineering, architectural, and land surveying rules, procedures, and manuals.   33 
* Read engineering and architectural drawings, and record field notes using drafting standards.  34 
   35 
ESSENTIAL TASKS  36 
   37 
* American Land Title Association (ALTA) survey; property boundary survey; research of legal 38 
description, deed, and plat;   39 
* Global Positioning System - static, differential (DGPS), and real-time kinetic (RTK) field 40 
techniques.   41 
* Coordinate geometry (COGO); triangulation; trilateration; resection for LiDAR orientation 42 
system.   43 
* Construction staking; station and offset for center-line control; slope staking; topographic survey.   44 
* Hydrographic and bathymetric survey; wetlands survey; aerial orthometric photogrammetry.  45 
   46 
HARDWARE  47 
   48 
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* Spirit level, laser level, and digital level; Philadelphia rod, plumb bob; steel tape; target rod.   1 
* Hand-held peripheral data collector; wireless peripheral data collector for robotic total station.   2 
* Total station: Trimble; Leica; Pentax; Nikon; Topcon   3 
* NAVSTAR Global Positioning Systems: Leica; Trimble; Topcon.   4 
   5 
SOFTWARE  6 
   7 
* Autodesk AutoCAD Land Desktop and Civil 3D; ESRI ArcGIS; Carlson Survey 2013; Tripod 8 
Data Systems (TDS) Spectra Precision Survey Pro; Trimble Access for General Survey; Trimble 9 
Survey Controller Data Collection Software; Topcon TopSURV 8; Leica LISCAD Surveying & 10 
Engineering Software; Pentax FieldGenius 2012; Bentley MicroStation.  11 
* Earth Gravitational Models (EGM96, EGM08); Global Navigation Satellite System (GLONASS); 12 
Digital Elevation Model (DEM) 7.5-minute series; Digital Terrain Models (DTM); Digital Line 13 
Graphs (DLG).  14 
   15 
ENVIRONMENT  16 
   17 
* Metes and bounds cadastral system; Public Land Survey System (PLSS).   18 
* Remote sites; travel for extended periods; extreme altitude; all weather bivouac (110F to -20F).   19 
* Pack forty pounds; walk, stand, and bend for extended periods; all terrain.   20 
* Maritime - onshore; offshore; piloting and seamanship on boats from 8 feet to 135 feet length over 21 
all.   22 
* Navigation: dead reckoning; celestial navigation; tide and current data.   23 
   24 
EDUCATION and TRAINING  25 
   26 
* Central New Mexico School of Applied Technologies ; course in Autodesk Land Desktop (LDT) 27 
2007; create and edit point data, parcel area computations, and boundary information.   28 
* Villanova University Bachelor of Science; courses in calculus, computer science, statistics, 29 
construction engineering, management, public speaking, composition, logic, navigation, 30 
meteorology, plane surveying.   31 
   32 
AWARDS  33 
   34 
Delaware Department of Transportation DOT award; Delaware Department of Transportation 35 
Construction Excellence Award; Small Business Administration Research Advocate (2003)-New 36 
Mexico District.   37 
   38 
PRIME CONTRACTS: 39 
   40 
ENERGY   41 
* Mid American Energy Center, Council Bluffs, IA – pipeline: reconnaissance of Public Land Survey 42 
System monuments and recovery of survey control monuments for location of centerline station 43 
and offset.   44 
* New York State Electric and Gas, Somers, NY – right-of-way: retracement of control survey for 45 
three phase alternating current (AC) overhead power transmission lines.   46 
* Mississippi Canyon Block 252 Macondo Wellbore - as a Constituent Services Intern for the Office 47 
of Congressman Scott Murphy (NY-20); an investigation of existing sources of information for 48 
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Eastern Gulf of Mexico Planning Area Lease Sale 224 Information included a small part of the 1 
Eastern Gulf of Mexico Planning Area, more than 125 miles off the Florida coast and completely 2 
west of the Military Mission Line: initial exploration plan; final bid recap; blocks and active leases by 3 
planning area; oil spill financial responsibility; Congressional findings on accounting with respect to 4 
royalties on oil and gas; Department of the Interior Departmental Manual; Part 118: Minerals 5 
Management Service Chapter 1: Creation, Objectives, and Functions; mc252 macondo well bore 6 
diagram and map; schematics, pressure tests, diagnostic results and other data about the 7 
malfunctioning blowout preventer.   8 
* Industry Steering Committee on Wellbore Survey Accuracy (ISCWSA) – independent investigation 9 
of existing sources of information pertaining to efforts to dispel the confusion and secrecy currently 10 
associated with wellbore surveying and to enable the industry to produce consistent, reliable 11 
estimates of performance for wellbore survey tools.   12 
* Operation Gasbuggy, T 29 N. R 4 W New Mexico Principal Meridian, Rio Arriba County, New 13 
Mexico - independent investigation of existing sources of information for well logs (including 14 
nuclear explosive emplacement/reentry well) for the first underground nuclear experiment for the 15 
stimulation of low-productivity gas reservoirs by U.S. Atomic Energy Commission, U.S. Department 16 
of the Interior (Bureau of Mines), and El Paso Natural Gas Company.  17 
   18 
SUBDIVISION   19 
* Heritage Hills Condominiums, Somers, NY – a subdivision: control survey retracement, 1100 20 
acres.   21 
* Washoe County, NV – various subdivisions: control survey; station and offset for centerline 22 
control; GPS construction staking for placement of utilities, curb, gutter, and sidewalk; total length 23 
in excess of 15 miles; (PLSS).   24 
* Brenford Station, Smyrna, DE - a subdivision: control survey and retracement. 25 
   26 
WETLANDS AND SPECIAL HABITAT   27 
*Ice Pond Corporation, Patterson, NY - a habitat area of special significance: control survey 28 
retracement, 110 acres.   29 
 30 
MINING   31 
* Port of Seattle, WA Seattle-Tacoma International Airport third runway fill embankment - mine 32 
survey: monitor position of hinge point and catch point for cut slope of off-site borrow pits; volume 33 
16.5 million cubic yards.   34 
 35 
BATHYMETRIC/HYDROGRAPHIC   36 
* City of Bellevue, WA - Lake Washington: bottom position, elevation, and location for subsurface 37 
utility pipeline.   38 
 39 
RAILROAD   40 
* Cumbres and Toltec Scenic Railroad Commission, CO/NM – railroad profile: research and budget 41 
estimate for track alignment, replacement of rail ties (30,000) and ballast (46,000 tons) - “Americas 42 
Longest & Highest Narrow Gauge Railroad”; historic and cultural property; length of project: 59 43 
miles, elevation 9000 feet; (PLSS).   44 
 45 
BRIDGE   46 
* State of New York Department of Transportation, Region Eight, Poughkeepsie, NY - Peekskill 47 
Hollow Road, Putnam Valley Road Design Improvement Project (CR21): as-built survey for bridge; 48 



Issue Id: 0004 2501 89-01                     REASON FOR APPEAL                     Claimant Id: 8650254 
 

Page C84 of C180 
 

length of project: 2.5 miles.   1 
 2 
PUBLIC PROPERTY   3 
* US Bureau of Land Management, Taos Resource Area, NM - National Environmental Protection 4 
Act (NEPA) Environmental Assessment (EA) reconnaissance survey with field notes; size of subject 5 
lands: 640 acres; (PLSS).   6 
* Bernalillo County Metropolitan Courthouse, Albuquerque, NM – as-built survey; size of structure: 7 
244,000 square feet with nine floors.   8 
* Snohomish County Public Works, WA Cathcart Maintenance Facility – construction staking for 9 
placement of building, traffic control, utility and storm drainage, cut and fill, sub grade.   10 
 11 
ELEVATION CERTIFICATE   12 
* Town of Cortlandt, Village of Buchanan, NY – vertical control survey (third order) differential 13 
level method; Federal Emergency Management Agency (FEMA) Elevation Certificate (EC); project 14 
elevation: 39 feet above sea level.   15 
 16 
HIGHWAY   17 
* Porcupine Forest Road Repair, a super - elevated roadway project situated in the US Department 18 
of the Interior National Park Service Denali Park and Preserve, Denali Borough, AK, and designed 19 
by CH2MHill for the US DOT Federal Highway Administration Western Federal Lands Division - 20 
examination of plans for proposed project and existing sources of information for survey control 21 
data, center line, and profile. Length of project: 1.692 miles.   22 
* Bothell Crossing, WA – aerial photogrammetric topographical survey: vertical control survey 23 
monument recovery; placement of targets for aerial photography.   24 
* City of Everett, WA Evergreen Way – control survey retracement; recover property boundary 25 
monuments; as-built survey for road profile and sub-surface utility location, on-street traffic 26 
equipment   27 
* City of Woodenville, WA SR202 / NE 177TH Place Improvements– (high traffic volume): 28 
WashDOT vertical control survey (third order) differential level method, GPS control survey 29 
retracement, elevation survey, railroad crossing survey, overhead utility location, curb, gutter, and 30 
sidewalk location, road profile   31 
* DelDOT Lancaster Pike, Hockessin, DE – DelDOT triangulated control survey (third order) 32 
retracement; vertical control survey (order G - general) differential level method; DelDOT 33 
monument recovery; construction staking for placement of curb, gutter, and sidewalk.   34 
* DelDOT SR141, Wilmington , DE – DelDOT triangulated control survey (third order) 35 
retracement; construction staking for placement of curb, gutter, and sidewalk.   36 
* DelDOT SR141 and SR 100, Wilmington, DE (DOT Award) – DelDOT triangulated control 37 
survey (third order) retracement; construction staking for placement of underground utilities, curb, 38 
gutter, and sidewalk.   39 
* DelDOT SR141 and Rockland Road, Wilmington, DE (Construction Excellence Award) – 40 
DelDOT triangulated control survey retracement; construction staking for placement of 41 
underground utilities, curb, gutter, and sidewalk.   42 
* DelDOT SR1 AND SR1A, Rehoboth Beach, DE – (high traffic volume): DelDOT triangulated 43 
control survey (third order) retracement; station and offset centerline control. Length of project: 3.5 44 
miles.  45 
 46 
SPECIAL SITUATIONS  47 
* 455th ECE Engineering Services Support, at Bagram Air Field, Afghanistan - examination of plans 48 
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for proposed project and existing sources of information for surveys, maps, and geodetic 1 
monuments set by the US Government for horizontal and vertical control. KS International 2 
(Sallyport Global) subcontract under URS Corporation prime contract with the US Airforce 3 
Contract Augumentation Program (AFCAP) rapid response contingency contract for US 4 
Government entities needing urgent assistance.  5 
   6 
* Deputy Undersecretary of Defense for Business Transformation Task Force to Support Improved 7 
Department of Defense (DoD) Contracting and Stability in Iraq - examination of plans for 8 
proposed project and existing sources of information for reconstruction using the Iraqi Geospatial 9 
Reference System (IGRS) based on Continuously Operating Reference Stations (CORS) to support 10 
differential global positioning system (DGPS) techniques, and a high accuracy reference network 11 
(HARN) with control stations.  12 
 13 
copyright 2015 Andrew DeSalvo  14 
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Boat Operator (Homestead) Re: Gator Dredging - Employment Application & Drug Free 1 
Workplace Policy 2 
Friday, August 14, 2015 10:41 AM 3 
From:  4 
"DeSalvo Andrew" <andrew.desalvo@yahoo.com> 5 
To:  6 
andrew.desalvo@yahoo.com 7 

 3 Files 8 
 2 MB 9 
 Download All 10 
  11 

PDF 12 
ONLINE-DRUG-FREE WORKPLACE POLICY.pdf 13 
795KB 14 
Save 15 
 16 

  17 
PDF 18 
ONLINE-Application for Employment.pdf 19 
732KB 20 
Save 21 
 22 

  23 
PDF 24 
ONLINE-DRUG-FREE WORKPLACE ACK.pdf 25 
498KB 26 
Save 27 
 28 
Christy L. Vanderpool  Office Manager 29 
Gator Dredging 30 
13630 50th Way N  31 
Clearwater, FL 33760  32 
Phone: 727-527-1300 33 
Fax: 727-499-9890 34 
Email: christy@gatordredging.com 35 
Website: www.gatordredging.com 36 
 37 
from the desk of Andrew DeSalvo 38 
 39 
SUBJECT: Boat Operator (Homestead)  40 
 41 
To whom it may concern; 42 
 43 
I am interested in the Boat Operator (Homestead) position. I recently completed a Criminal 44 
Offender Record Investigation. 45 
 46 
I worked this summer at GLACIER PARK NATIONAL PARK SERVICE COMPLEX, Rising 47 
Sun on St. Mary Lake, West Glacier, MT. I was trained as boat captain operating launches 45 feet 48 
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length over all. 1 
 2 
I am accustomed to extreme WORK ENVIRONMENTS, including Remote sites; travel for 3 
extended periods; extreme altitude; all weather bivouac (110F to -20F); lift 100 pounds; pack forty 4 
pounds; walk, stand, and bend for extended periods. 5 
 6 
Please call me at (206)579-5021 to schedule an interview, at your earliest convenence. 7 
 8 
Yours sincerely, 9 
 10 
ANDREW DeSALVO 11 
(206)579-5021 12 
andrew.desalvo@yahoo.com 13 
 14 
enclosure: resume 15 
 16 

Andrew J. DeSalvo  telephone: (206)579-5021 andrew.desalvo@yahoo.com  17 

 18 
SAILING COACH; SAILING INSTRUCTOR 19 
 20 
ESSENTIAL TASKS- SAILING 21 
* sailing instructor of beginner, intermediate, and advanced sailing courses; cruising courses; racing 22 
courses 23 
* Steer and operate vessels, using radios, depth finders, radars, lights, buoys, or lighthouses. 24 
* Compute positions, set courses, and determine speeds, using charts, area plotting sheets, 25 
compasses, sextants, and knowledge of local conditions. 26 
* Inspect vessels to ensure efficient and safe operation of vessels and equipment and conformance 27 
to regulations. 28 
* Measure depths of water, using depth-measuring equipment. 29 
* Direct or coordinate crew members or workers performing activities such as loading or unloading 30 
cargo, steering vessels, operating engines, or operating, maintaining, or repairing ship equipment. 31 
* Monitor the loading or discharging of cargo or passengers. 32 
* Calculate sightings of land, using electronic sounding devices and following contour lines on 33 
charts. 34 
* Signal passing vessels, using whistles, flashing lights, flags, or radios. 35 
* Maintain boats or equipment on board, such as engines, winches, navigational systems, fire 36 
extinguishers, or life preservers. 37 
* Signal crew members or deckhands to rig tow lines, open or close gates or ramps, or pull guard 38 
chains across entries. 39 
 40 
EXPERIENCE 41 
 42 
* SAILING INSTRUCTOR (2015 summer season) CITY OF SEATTLE MT. BAKER SAILING 43 
CENTER. Courses of Instruction: Mount Baker High School Sailing Team; Summer Racing – Fun 44 
Friday Night Racing; Sunday Open Sailing; Youth Sailing Camp - ALL skill levels (ages 10-18). 45 
Requirements: experience in sailing; strong communication and teamwork skills; First Aid/CPR 46 
certification; passed criminal background check.  Vanguard 15, length 15.09 ft., beam 5.60 ft., draft 47 
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3.28 ft, sail area 77.50 sq. ft.. weight 190 lbs. Laser, length 13.78 ft., beam 4.56 ft., draft 2.62 ft, sail 1 
area 75.99 sq. ft.. weight 130 lbs. 2 
 3 
* ASSISTANT MANAGER (2015 pre-season) GLACIER PARK BOAT COMPANY. GLACIER 4 
PARK NATIONAL PARK SERVICE COMPLEX, Rising Sun on St. Mary Lake, West Glacier, 5 
MT. Trained as LIMITED MASTER waters onshore interpretive boat captain and Assistant 6 
Manager working a cash register selling tickets, renting small watercraft (kayaks, canoes, rowboats, 7 
and motor boats), and leading short guided hikes. 8 
 9 
* Hudson River Sloop Clearwater, Inc., Kingston, NY. Apprentice (2015 winter season). 10 
Responsible for maintenance tasks, including sanding, painting, varnishing, cleaning, organizing, 11 
moving wood, and various small carpentry projects including removal and replacement of wooden 12 
boom (60 ft length) under the direction of maintenance coordinator. Clearwater, Length: 106 ft (32 13 
m) overall; Beam: 25 ft (7.6 m); Draft: 8 ft (2.4 m); Propulsion: sail; auxiliary engine; Sail plan: 14 
mainsail, main topsail, jib, 4305 sq ft. (387.5 m²) total sail area. Architect: Cyrus Hamlin; Builder: 15 
1968, Harvey Gamage Shipyard, South Bristol, Maine. 16 
 17 
*NATIONAL PARK SERVICE NORTH CASCADES COMPLEX, Stehekin, WA. GUIDE (2014 18 
summer season) Stehekin Fishing Adventures, special-use authorization permit holder on Lake 19 
Chelan. Operating small boat with outboard motor, fishing for kokanee, trout, and king salmon. 20 
Responsible for care of equipment, meeting clients, and promoting lake trips. On call guide for fly 21 
fishing walk and wade, and river float trips. 22 
 23 
* Chesapeake Bay Maritime Museum St. Michaels, MD - Head Sailing Instructor (summer 2013 24 
season). Responsible for planning and executing the sailing program; supervise and participate in 25 
instruction of basic, intermediate, and advanced classes; manage two assistant sailing instructors and 26 
one volunteer launch operator; establish reliable, enthusiastic presence with good judgment and 27 
leadership; effective use of parents and volunteers; physically assist students in launching, rigging 28 
and storing boats; ensure a safe, organized, and educational waterfront and fleet; preparation, 29 
planning and daily review of sailing instructions, notice to mariners, and report of program 30 
attendance. 31 
 32 
* Atlantic Class Association Rules Committee, Stamford CT – public relations specialist. Engage in 33 
promoting or creating an intended public image for one design amateur yacht racing association. 34 
Confer with production or support personnel to produce or coordinate production of cable 35 
television coverage of national championship regatta. Write or select material for release to various 36 
communications media. Study the objectives, promotional policies, or needs of organizations to 37 
develop public relations strategies that will influence public opinion or promote ideas, products, or 38 
services. 39 
 40 
* Croton Sailing School, Croton, NY - sailing instructor. Rainbow Class, designed for the Annapolis 41 
Sailing School in 1961. (Sparkman & Stephens, naval architects.) LOA: 24’2”, LWL: 17’3”, Beam: 42 
6’3”, Draft: 3’6”, displacement: 2,200 lb., ballast 1,100 lb. (cast iron), Hull: Fiberglass, Sail Area: 214 43 
sq. ft. Sail Inventory: Main, Storm Jib, 2 Genoa jibs and Spinnaker. Fabricate, set up, and repair 44 
rigging, cradle supporting structures, hoists, and pulling gear, using hand and power tools. 45 
 46 
* Ole M. Amundsen, Inc., Greenwich CT - rigger; painter. Set up or repair rigging for boats up to 30 47 
feet length over all; operate, maintain, or repair equipment, such as winches, cranes, derricks; handle 48 
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lines to moor vessels to docks, to moor docks and floats, or to rig towing lines; match color 1 
specifications or original colors, then stir and thin the paints, using spatulas or power mixing 2 
equipment; sand surfaces between coats of paint or primer to remove flaws and enhance adhesion 3 
for subsequent coats; remove accessories from boats and mask other surfaces with tape or paper in 4 
order to protect them from paint. 5 
 6 
GUIDE; RECREATION INSTRUCTOR 7 
 8 
* GUEST SERVICE REPRESENTATIVE (2013-2014 season) SKI SANTA FE, Santa Fe, NM. 9 
Present group sales and guest services information, including upcoming events, frequent user 10 
benefits, lodging and dining facilities, conditions report, and mountain sports activities. Provide a 11 
variety of lift tickets, lessons and workshops. Assist with planning for events, accommodations, 12 
dining, arts and culture. 13 
 14 
* MUSEUM EDUCATOR, TOUR OFFICE ASSISTANT (2014 fall season) GEORGIA 15 
O'KEEFFE MUSEUM - Abiquiu Home, Santa Fe, NM. Collaborate and consult with the Tour 16 
Office Coordinator, provide support for the day-to-day operations, process, procedure and systems. 17 
Schedule tours by internet, phone, and customer contact. Engage with visitors in a positive manner. 18 
Work with colleagues to implement program and activities. Provide support to Director of Historic 19 
Properties. Customer facing experience, cash handling experience, office administration, operate 20 
computer sales program and Blackbaud ticketing program. 21 
 22 
*GUIDE (2014 summer season) NORTH CASCADES NATIONAL PARK SERVICE 23 
COMPLEX, Stehekin, WA. Operating small boat with outboard motor for Stehekin Fishing 24 
Adventures, special-use authorization permit holder on Lake Chelan, fishing for kokanee, trout, and 25 
king salmon. Responsible for care of equipment, meeting clients, and promoting lake trips. On call 26 
guide for fly fishing walk and wade, and river float trips. 27 
 28 
Chadds Ford Historical Society, Chadds Ford, PA - guide (2014 spring season) tours of historic John 29 
Chads and Barns-Brinton house museums on Brandywine Battlefield, regarding 18th century ways 30 
of life, and 18th century crafts for demonstration purposes, including wood-fired cookery. Research 31 
project pertaining to capital improvement and conservation easements, with guidance and task 32 
assignment from Executive Director and Education Coordinator. 33 
 34 
Terrapin Adventures, Savage MD - guide (2013 fall season); completed a challenge course training 35 
program and worked as a challenge course guide, with knowledge of equipment, courses, geography, 36 
geology, history, ecology, and wildlife of the area. Duties & Responsibilities: Lead guests on tours 37 
including zip lines, climbing wall, challenge course, hiking, fishing, geo-caching, team building 38 
of  both youth and adult groups. 39 
 40 
Action Adventures, Montrose CO - guide (August, 2013) Scouting and camping in the 41 
Uncompahgre Wilderness; prepare meals for clients; pack-in and setup camps; strike and pack-out 42 
camps; daily camp chores. 43 
 44 
Silverleaf Resorts Lee, MA - recreational assistant (summer 2012 season). Responsible for watching 45 
the pools while members swim and maintain the cleanliness of the pool area. Conduct recreation 46 
activities with groups. Organize and promote activities, such as arts and crafts, sports, games, music, 47 
dramatics, social recreation, camping, and hobbies, taking into account the needs and interests of 48 
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individual members. 1 
 2 
Great Alaska International Adventure Vacations, Sterling AK – camp assistant (2011 summer 3 
season); recreational fishing camp on the Kenai Peninsula as a driver, guide, and camp assistant, to 4 
fill a mid-season vacancy on 48 hour travel notice. My work included daily transportation driving 15 5 
passenger vans, and passenger sedans, for travel and tours from Anchorage to Kenai Peninsula; to 6 
Seward, including hiking tours and shipboard tour escort; and transportation from camp to 7 
recreational fishing launch sites.  8 
 9 
United States Capitol Guide Service, Washington, D.C. – guide (1998-1999). Completed training 10 
program and gave guided tours of the United States Capitol Building for the education and 11 
enlightenment of the general public", for groups of fifty people including high school students, 12 
adults, and diplomats. 13 
   14 
SEAMANSHIP, SMALL BOAT HANDLING, and PILOTING 15 
* Onshore; offshore; boats 8 feet to 135 feet length over all; sail; inboard; outboard.  16 
* Celestial navigation; dead reckoning; piloting; tide, and current data; Global Positioning System 17 
(GPS); LORAN; nautical charts.   18 
 19 
EQUIPMENT 20 
* fixed and mobile cranes; fork lifts; swedging tools; hand tools 21 
* dingy, centerboard, and keel boats; gaff rigs; Marconi rigs with fixed and running backstays 22 
 23 
SEAMANSHIP, SMALL BOAT HANDLING, and PILOTING 24 
* Onshore; offshore; boats 8 feet to 135 feet length over all; sail; inboard; outboard. 25 
* Celestial navigation; dead reckoning; piloting; tide, and current data; Global Positioning System 26 
(GPS); LORAN; nautical charts. 27 
 28 
YACHT RACING 29 
* S-Boat Racing Association - Competitor, Long Island Sound Championship (summer season 1993, 30 
1994) – sailing from Larchmont Yacht Club, New York 31 
* International Star Class Yacht Racing Association - Competitor, World Championship (1990) - 32 
sailing from Cleveland Yachting Club, Ohio. Follia, Star yacht 7354, 22.7’ x 5.7’ x 3.3’) Ranked 33 
eighty sixth in the world. (Competitor, Bedford Pitcher Regatta) - sailing from Cedar Point Yacht 34 
Club, Connecticut – runner-up, 1990.    35 
* Atlantic Class Association - Competitor, National Championship (summer season 1988-1993). A-36 
12 (ex- Briggs S. Cunningham, Spindrift) LOA: 30’7”; Dspl: 4,559 lbs.; Beam: 6’6”; Draft: 4’9”; Sail 37 
Area Main & Jib: 377 sq. ft.; Spinnaker: 217 sq. ft. (1929, W. Starling Burgess, naval architect). 38 
Sailing from Cold Spring Harbor Beach Club (Cold Spring Harbor, NY); Cedar Point YC 39 
(Westport,CT); Niantic Bay YC (Niantic, CT) Also, special staff to the Atlantic Class Association 40 
Rules Committee.    41 
* J-Class Association - (summer season 1989). Endeavour (1934: Camper & Nicholsons, J Class 42 
Sloop, ex T.O.M. Sopwith, 130’ x 22’ x 15’8”). Sailing from New Bedford Rhode Island on Buzzards 43 
Bay, and sailing from North Cove Yacht Basin, New York City on Manhattan Harbor.    44 
* Flying Scot - 1987 (Gordon K. Douglass, designer) LOA 19’; Beam 6’7”; draft 3’11”; weight 676 45 
lbs; main & jib area 190 sq. ft; spinnaker area 200 sq. ft. Sailing from Candlewood Yacht Club, 46 
Fairfield CT.    47 
* Hobie Cat 16 (Hobie Alter, designer) LOA 16'7"; Beam 7'11"; draft 10" weight 320 lbs; sail area 48 
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main and jib 218 sq. ft.    1 
* Hobie Cat 18 (Hobie Alter, designer) LOA 18', Beam 8'; weight 400 lbs; draft 10", centerboard 2 
2'6"; sail area main & jib 240 sq ft. 3 
 4 
CRUISING YACHTS 5 
* Pearson Ensign – (1959: Carl Alberg, naval architect) LOA 22’6”; LWL 16’9”; Beam 7’ weight 6 
3000 lbs. sail area, main and jib 235 sq. ft. 7 
 8 
YACHT TENDERS 9 
* Sequoia (1931, Defoe Boat Works, ex “Honey Fitz” presidential yacht) Length: 92' 3" x 16' 6" x 4' 10 
10" Cruising Speed: 12 knots Weight: 88 tons, sailing from Newport, Rhode Island. 11 
 12 
SPORTFISHING YACHTS 13 
* Sunnyside Up (Egg Harbor Yachts, Length 37' beam 13' 6" displacement 28,500 lbs) sailing the 14 
waters of Long Island Sound, off the coast of New York and Connecticut. 15 
 16 
LAUNCHES 17 
* Little Chief, 45-foot carvel planked launch with cedar on an oak frame authorized by the U.S. 18 
Coast Guard to carry 49 passengers with current Certificate of Inspection. Original name was Rising 19 
Wolf, placed in Saint Mary Lake, Glacier National Park. Great Northern Railroad commissioned 20 
Captain Swanson in 1925, to build Little Chief 21 
* Morning Eagle, 45-foot carvel planked launch with cedar on an oak frame, authorized by the U.S. 22 
Coast Guard to carry 49 passengers with current Certificate of Inspection. built for Glacier Park 23 
Boat Company, in 1945. Original name was Big Chief and was placed on Swiftcurrent Lake. In the 24 
spring of 1975,  Morning Eagle launched on Lake Josephine, Glacier National Park, and has never 25 
been removed. All maintenance on-site. 26 
* Chief Two Guns, 45-foot marine plywood hull launch with batten seam construction authorized 27 
by the U.S. Coast Guard to carry 49 passengers with current Certificate of Inspection, built for 28 
Glacier Park Boat Company, in 1960. Placed on Swiftcurrent Lake, Glacier National Park. 29 
* Joy II, 41-foot marine fiberglass hull launch authorized by the U.S. Coast Guard to carry 49 30 
passengers with current Certificate of Inspection, built in 1984, for Glacier Park Boat Company. 31 
Original name International II, operated out of Waterton, Canada, in support of the Prince of Wales 32 
Hotel. In 1986, her name changed to Joy II and she was transported across the border and launched 33 
on St. Mary Lake, Glacier National Park. 34 
 35 
SPORTFISHING YACHTS  36 
* Sunnyside Up (Egg Harbor Yachts, Length 37' beam 13' 6" displacement 28,500 lbs) sailing the 37 
waters of Long Island Sound, off the coast of New York and Connecticut.  38 
 39 
SAILINGS 40 
* state of Alaska, waters of Resurrection Bay, Nuka Bay; Aialik Bay: Blying Sound, Gulf of Alaska; 41 
Kenai River, from Seward Small Boat Harbor; Bings Landing 42 
* state of Connecticut, waters of the Long Island Sound, from Cedar Point YC; Niantic YC; Pequot 43 
YC; Candlewood YC 44 
* state of Maryland, waters of Chesapeake Bay including Baltimore harbor. 45 
* state of Massachusetts, waters of Buzzards Bay, Salem Sound, Nahant Bay from New Bedford YC; 46 
Eastern YC 47 
* state of New York, waters of the Long Island Sound, from Larchmont YC; American YC; New 48 
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York Athletic Club YC; New York YC; Manhattan YC; Cold Spring Harbor Beach Club; Hudson 1 
River, from Shattemuc YC; Croton YC. 2 
* state of Ohio, waters of Lake Erie, from Cleveland YC; Lorain YC 3 
* state of Rhode Island, waters of Newport Harbor, Block Island Sound; Fishers Island Sound, from 4 
Watch Hill YC; Newport YC; Ida Lewis YC; New York Yacht Club 5 
* state of Washington, waters of Puget Sound: Shilshole Bay YC; Lake Chelan 6 
 7 
EDUCATION and TRAINING 8 
* Villanova University-Bachelor of Science. Courses in civil engineering, composition, computer 9 
science, construction management; business management, public speaking, logic, navigation, 10 
meteorology, plane surveying. 11 
* Red Cross First Aid/CPR 12 
 13 
WORK ENVIRONMENT 14 
* Remote sites; travel for extended periods; extreme altitude; all weather bivouac (110F to -20F). 15 
* Pack forty pounds; walk, stand, and bend for extended periods. 16 
* Guide for groups up to fifty people, including adults and children.  17 
 18 
LICENSE and REGISTRATION  19 
 20 
* US Department of Agriculture Forest Service, Department of Interior Bureau of Land 21 
Management – 22 
Special Use authorization for commercial use of public lands. 23 
* Department of Game and Fish, state of New Mexico - registered outfitter and guide. 24 
 25 
copyright 2015 Andrew DeSalvo 26 
 27 
Boat Operator (Homestead)  28 
 29 
compensation: DOQ 30 
employment type: full-time 31 
 32 
Boat Operators/ Tenders  33 
Gator Dredging -- Homestead, FL  34 
 35 
Five years minimum boat operating experience -- airboat operations a plus 36 
MUST be motivated and able to work independently 37 
Complete Daily Boat Maintenance Log/Checklist - Mandatory  38 
Comply with safety practices, rules, and regulations while performing job duties and follow company 39 
procedure in reporting unsafe conditions or practices. 40 
Maintain all vessel equipment in good working order and ensure that vessel is clean, well-stocked 41 
with supplies and spare parts at all times. 42 
Facilitate alignment, movement of boats, or adjustment of machinery, equipment, or materials. 43 
Assist in performing maintenance as needed. 44 
Assist with washing and maintaining boats and equipment in proper working order. 45 
Be in close proximity of work area to anticipate the needs of the crew, prepare tools and operate 46 
boats and equipment for crew members for the particular work being performed. 47 
Load, unload, or identify building materials, machinery, or tools. 48 
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Keep work areas clean and organized. Pick up scrap wire, discarded materials, etc. 1 
Work as a team and fulfill any and all other duties and tasks as assigned. 2 
Able to work in extreme heat 3 
Able to lift up to 100 lbs 4 
A criminal background investigation will be conducted on the candidate selected for employment 5 
OSHA Certification a plus 6 
Drug Free Work Place/Random Testing 7 
Equal Opportunity Employer 8 
Benefits: Medical, Life and Long Term Disability 9 
IRA Plan Company Match 10 
•Principals only. Recruiters, please  11 
 12 
copyright 2015 Andrew DeSalvo  13 
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Andrew DeSalvo; Boat Operator (Homestead) Re: Gator Dredging - Employment Application & 1 
Drug Free Workplace Policy 2 
Friday, August 14, 2015 12:47 PM 3 
From:  4 
"DeSalvo Andrew" <andrew.desalvo@yahoo.com> 5 
To:  6 
"Christy Vanderpool - Gator Dredging" <Christy@gatordredging.com> 7 

 2 Files 8 
 954KB 9 
 Download All 10 
  11 

PDF 12 
Andrew DeSalvo ONLINE-Application for Employment.pdf 13 
734KB 14 
Save 15 
 16 

  17 
PDF 18 
DeSalvo Andrew ONLINE-DRUG-FREE WORKPLACE ACK.pdf 19 
220KB 20 
Save 21 
 22 
Christy L. Vanderpool  Office Manager 23 
Gator Dredging 24 
13630 50th Way N  25 
Clearwater, FL 33760  26 
Phone: 727-527-1300 27 
Fax: 727-499-9890 28 
Email: christy@gatordredging.com 29 
Website: www.gatordredging.com 30 
 31 
from the desk of Andrew DeSalvo 32 
 33 
SUBJECT: Boat Operator (Homestead)  34 
 35 
Dear Christy 36 
 37 
I am interested in the Boat Operator (Homestead) position. I recently completed a Criminal 38 
Offender Record Investigation. 39 
 40 
I worked this summer at GLACIER PARK NATIONAL PARK SERVICE COMPLEX, Rising 41 
Sun on St. Mary Lake, West Glacier, MT. I was trained as LIMITED MASTER boat captain 42 
operating launches 45 feet length over all, authorized by the U.S. Coast Guard to carry 49 43 
passengers. 44 
 45 
I am accustomed to extreme WORK ENVIRONMENTS, including remote sites; travel for 46 
extended periods; extreme altitude; all weather bivouac (110F to -20F); lift 100 pounds; pack forty 47 
pounds; walk, stand, and bend for extended periods. 48 
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 1 
Please call me at (206)579-5021 to schedule an interview, at your earliest convenence. 2 
 3 
Yours sincerely, 4 
 5 
ANDREW DeSALVO 6 
(206)579-5021 7 
andrew.desalvo@yahoo.com 8 
 9 
2 Attachments 10 
954KB 11 
 12 
PDF 13 
Andrew DeSalvo ONLINE-Application for Employment.pdf 14 
734KB 15 
 16 
PDF 17 
DeSalvo Andrew ONLINE-DRUG-FREE WORKPLACE ACK.pdf 18 
 19 
enclosure: resume 20 
 21 

Andrew J. DeSalvo  telephone: (206)579-5021 andrew.desalvo@yahoo.com  22 

 23 
SAILING COACH; SAILING INSTRUCTOR 24 
 25 
ESSENTIAL TASKS- SAILING 26 
* sailing instructor of beginner, intermediate, and advanced sailing courses; cruising courses; racing 27 
courses 28 
* Steer and operate vessels, using radios, depth finders, radars, lights, buoys, or lighthouses. 29 
* Compute positions, set courses, and determine speeds, using charts, area plotting sheets, 30 
compasses, sextants, and knowledge of local conditions. 31 
* Inspect vessels to ensure efficient and safe operation of vessels and equipment and conformance 32 
to regulations. 33 
* Measure depths of water, using depth-measuring equipment. 34 
* Direct or coordinate crew members or workers performing activities such as loading or unloading 35 
cargo, steering vessels, operating engines, or operating, maintaining, or repairing ship equipment. 36 
* Monitor the loading or discharging of cargo or passengers. 37 
* Calculate sightings of land, using electronic sounding devices and following contour lines on 38 
charts. 39 
* Signal passing vessels, using whistles, flashing lights, flags, or radios. 40 
* Maintain boats or equipment on board, such as engines, winches, navigational systems, fire 41 
extinguishers, or life preservers. 42 
* Signal crew members or deckhands to rig tow lines, open or close gates or ramps, or pull guard 43 
chains across entries. 44 
 45 
EXPERIENCE 46 
 47 
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* SAILING INSTRUCTOR (2015 summer season) CITY OF SEATTLE MT. BAKER SAILING 1 
CENTER. Courses of Instruction: Mount Baker High School Sailing Team; Summer Racing – Fun 2 
Friday Night Racing; Sunday Open Sailing; Youth Sailing Camp - ALL skill levels (ages 10-18). 3 
Requirements: experience in sailing; strong communication and teamwork skills; First Aid/CPR 4 
certification; passed criminal background check.  Vanguard 15, length 15.09 ft., beam 5.60 ft., draft 5 
3.28 ft, sail area 77.50 sq. ft.. weight 190 lbs. Laser, length 13.78 ft., beam 4.56 ft., draft 2.62 ft, sail 6 
area 75.99 sq. ft.. weight 130 lbs. 7 
 8 
* ASSISTANT MANAGER (2015 pre-season) GLACIER PARK BOAT COMPANY. GLACIER 9 
PARK NATIONAL PARK SERVICE COMPLEX, Rising Sun on St. Mary Lake, West Glacier, 10 
MT. Trained as LIMITED MASTER for waters onshore interpretive boat captain authorized by the 11 
U.S. Coast Guard to carry 49 passengers; and, Assistant Manager working a cash register selling 12 
tickets, renting small watercraft (kayaks, canoes, rowboats, and motor boats), and leading short 13 
guided hikes. 14 
 15 
* Hudson River Sloop Clearwater, Inc., Kingston, NY. Apprentice (2015 winter season). 16 
Responsible for maintenance tasks, including sanding, painting, varnishing, cleaning, organizing, 17 
moving wood, and various small carpentry projects including removal and replacement of wooden 18 
boom (60 ft length) under the direction of maintenance coordinator. Clearwater, Length: 106 ft (32 19 
m) overall; Beam: 25 ft (7.6 m); Draft: 8 ft (2.4 m); Propulsion: sail; auxiliary engine; Sail plan: 20 
mainsail, main topsail, jib, 4305 sq ft. (387.5 m²) total sail area. Architect: Cyrus Hamlin; Builder: 21 
1968, Harvey Gamage Shipyard, South Bristol, Maine. 22 
 23 
*NATIONAL PARK SERVICE NORTH CASCADES COMPLEX, Stehekin, WA. GUIDE (2014 24 
summer season) Stehekin Fishing Adventures, special-use authorization permit holder on Lake 25 
Chelan. Operating small boat with outboard motor, fishing for kokanee, trout, and king salmon. 26 
Responsible for care of equipment, meeting clients, and promoting lake trips. On call guide for fly 27 
fishing walk and wade, and river float trips. 28 
 29 
* Chesapeake Bay Maritime Museum St. Michaels, MD - Head Sailing Instructor (summer 2013 30 
season). Responsible for planning and executing the sailing program; supervise and participate in 31 
instruction of basic, intermediate, and advanced classes; manage two assistant sailing instructors and 32 
one volunteer launch operator; establish reliable, enthusiastic presence with good judgment and 33 
leadership; effective use of parents and volunteers; physically assist students in launching, rigging 34 
and storing boats; ensure a safe, organized, and educational waterfront and fleet; preparation, 35 
planning and daily review of sailing instructions, notice to mariners, and report of program 36 
attendance. 37 
 38 
* Atlantic Class Association Rules Committee, Stamford CT – public relations specialist. Engage in 39 
promoting or creating an intended public image for one design amateur yacht racing association. 40 
Confer with production or support personnel to produce or coordinate production of cable 41 
television coverage of national championship regatta. Write or select material for release to various 42 
communications media. Study the objectives, promotional policies, or needs of organizations to 43 
develop public relations strategies that will influence public opinion or promote ideas, products, or 44 
services. 45 
 46 
* Croton Sailing School, Croton, NY - sailing instructor. Rainbow Class, designed for the Annapolis 47 
Sailing School in 1961. (Sparkman & Stephens, naval architects.) LOA: 24’2”, LWL: 17’3”, Beam: 48 
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6’3”, Draft: 3’6”, displacement: 2,200 lb., ballast 1,100 lb. (cast iron), Hull: Fiberglass, Sail Area: 214 1 
sq. ft. Sail Inventory: Main, Storm Jib, 2 Genoa jibs and Spinnaker. Fabricate, set up, and repair 2 
rigging, cradle supporting structures, hoists, and pulling gear, using hand and power tools. 3 
 4 
* Ole M. Amundsen, Inc., Greenwich CT - rigger; painter. Set up or repair rigging for boats up to 30 5 
feet length over all; operate, maintain, or repair equipment, such as winches, cranes, derricks; handle 6 
lines to moor vessels to docks, to moor docks and floats, or to rig towing lines; match color 7 
specifications or original colors, then stir and thin the paints, using spatulas or power mixing 8 
equipment; sand surfaces between coats of paint or primer to remove flaws and enhance adhesion 9 
for subsequent coats; remove accessories from boats and mask other surfaces with tape or paper in 10 
order to protect them from paint. 11 
 12 
GUIDE; RECREATION INSTRUCTOR 13 
 14 
* GUEST SERVICE REPRESENTATIVE (2013-2014 season) SKI SANTA FE, Santa Fe, NM. 15 
Present group sales and guest services information, including upcoming events, frequent user 16 
benefits, lodging and dining facilities, conditions report, and mountain sports activities. Provide a 17 
variety of lift tickets, lessons and workshops. Assist with planning for events, accommodations, 18 
dining, arts and culture. 19 
 20 
* MUSEUM EDUCATOR, TOUR OFFICE ASSISTANT (2014 fall season) GEORGIA 21 
O'KEEFFE MUSEUM - Abiquiu Home, Santa Fe, NM. Collaborate and consult with the Tour 22 
Office Coordinator, provide support for the day-to-day operations, process, procedure and systems. 23 
Schedule tours by internet, phone, and customer contact. Engage with visitors in a positive manner. 24 
Work with colleagues to implement program and activities. Provide support to Director of Historic 25 
Properties. Customer facing experience, cash handling experience, office administration, operate 26 
computer sales program and Blackbaud ticketing program. 27 
 28 
*GUIDE (2014 summer season) NORTH CASCADES NATIONAL PARK SERVICE 29 
COMPLEX, Stehekin, WA. Operating small boat with outboard motor for Stehekin Fishing 30 
Adventures, special-use authorization permit holder on Lake Chelan, fishing for kokanee, trout, and 31 
king salmon. Responsible for care of equipment, meeting clients, and promoting lake trips. On call 32 
guide for fly fishing walk and wade, and river float trips. 33 
 34 
Chadds Ford Historical Society, Chadds Ford, PA - guide (2014 spring season) tours of historic John 35 
Chads and Barns-Brinton house museums on Brandywine Battlefield, regarding 18th century ways 36 
of life, and 18th century crafts for demonstration purposes, including wood-fired cookery. Research 37 
project pertaining to capital improvement and conservation easements, with guidance and task 38 
assignment from Executive Director and Education Coordinator. 39 
 40 
Terrapin Adventures, Savage MD - guide (2013 fall season); completed a challenge course training 41 
program and worked as a challenge course guide, with knowledge of equipment, courses, geography, 42 
geology, history, ecology, and wildlife of the area. Duties & Responsibilities: Lead guests on tours 43 
including zip lines, climbing wall, challenge course, hiking, fishing, geo-caching, team building 44 
of  both youth and adult groups. 45 
 46 
Action Adventures, Montrose CO - guide (August, 2013) Scouting and camping in the 47 
Uncompahgre Wilderness; prepare meals for clients; pack-in and setup camps; strike and pack-out 48 
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camps; daily camp chores. 1 
 2 
Silverleaf Resorts Lee, MA - recreational assistant (summer 2012 season). Responsible for watching 3 
the pools while members swim and maintain the cleanliness of the pool area. Conduct recreation 4 
activities with groups. Organize and promote activities, such as arts and crafts, sports, games, music, 5 
dramatics, social recreation, camping, and hobbies, taking into account the needs and interests of 6 
individual members. 7 
 8 
Great Alaska International Adventure Vacations, Sterling AK – camp assistant (2011 summer 9 
season); recreational fishing camp on the Kenai Peninsula as a driver, guide, and camp assistant, to 10 
fill a mid-season vacancy on 48 hour travel notice. My work included daily transportation driving 15 11 
passenger vans, and passenger sedans, for travel and tours from Anchorage to Kenai Peninsula; to 12 
Seward, including hiking tours and shipboard tour escort; and transportation from camp to 13 
recreational fishing launch sites.  14 
 15 
United States Capitol Guide Service, Washington, D.C. – guide (1998-1999). Completed training 16 
program and gave guided tours of the United States Capitol Building for the education and 17 
enlightenment of the general public", for groups of fifty people including high school students, 18 
adults, and diplomats. 19 
   20 
SEAMANSHIP, SMALL BOAT HANDLING, and PILOTING 21 
* Onshore; offshore; boats 8 feet to 135 feet length over all; sail; inboard; outboard.  22 
* Celestial navigation; dead reckoning; piloting; tide, and current data; Global Positioning System 23 
(GPS); LORAN; nautical charts.   24 
 25 
EQUIPMENT 26 
* fixed and mobile cranes; fork lifts; swedging tools; hand tools 27 
* dingy, centerboard, and keel boats; gaff rigs; Marconi rigs with fixed and running backstays 28 
 29 
SEAMANSHIP, SMALL BOAT HANDLING, and PILOTING 30 
* Onshore; offshore; boats 8 feet to 135 feet length over all; sail; inboard; outboard. 31 
* Celestial navigation; dead reckoning; piloting; tide, and current data; Global Positioning System 32 
(GPS); LORAN; nautical charts. 33 
 34 
YACHT RACING 35 
* S-Boat Racing Association - Competitor, Long Island Sound Championship (summer season 1993, 36 
1994) – sailing from Larchmont Yacht Club, New York 37 
* International Star Class Yacht Racing Association - Competitor, World Championship (1990) - 38 
sailing from Cleveland Yachting Club, Ohio. Follia, Star yacht 7354, 22.7’ x 5.7’ x 3.3’) Ranked 39 
eighty sixth in the world. (Competitor, Bedford Pitcher Regatta) - sailing from Cedar Point Yacht 40 
Club, Connecticut – runner-up, 1990.    41 
* Atlantic Class Association - Competitor, National Championship (summer season 1988-1993). A-42 
12 (ex- Briggs S. Cunningham, Spindrift) LOA: 30’7”; Dspl: 4,559 lbs.; Beam: 6’6”; Draft: 4’9”; Sail 43 
Area Main & Jib: 377 sq. ft.; Spinnaker: 217 sq. ft. (1929, W. Starling Burgess, naval architect). 44 
Sailing from Cold Spring Harbor Beach Club (Cold Spring Harbor, NY); Cedar Point YC 45 
(Westport,CT); Niantic Bay YC (Niantic, CT) Also, special staff to the Atlantic Class Association 46 
Rules Committee.    47 
* J-Class Association - (summer season 1989). Endeavour (1934: Camper & Nicholsons, J Class 48 
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Sloop, ex T.O.M. Sopwith, 130’ x 22’ x 15’8”). Sailing from New Bedford Rhode Island on Buzzards 1 
Bay, and sailing from North Cove Yacht Basin, New York City on Manhattan Harbor.    2 
* Flying Scot - 1987 (Gordon K. Douglass, designer) LOA 19’; Beam 6’7”; draft 3’11”; weight 676 3 
lbs; main & jib area 190 sq. ft; spinnaker area 200 sq. ft. Sailing from Candlewood Yacht Club, 4 
Fairfield CT.    5 
* Hobie Cat 16 (Hobie Alter, designer) LOA 16'7"; Beam 7'11"; draft 10" weight 320 lbs; sail area 6 
main and jib 218 sq. ft.    7 
* Hobie Cat 18 (Hobie Alter, designer) LOA 18', Beam 8'; weight 400 lbs; draft 10", centerboard 8 
2'6"; sail area main & jib 240 sq ft. 9 
 10 
CRUISING YACHTS 11 
* Pearson Ensign – (1959: Carl Alberg, naval architect) LOA 22’6”; LWL 16’9”; Beam 7’ weight 12 
3000 lbs. sail area, main and jib 235 sq. ft. 13 
 14 
YACHT TENDERS 15 
* Sequoia (1931, Defoe Boat Works, ex “Honey Fitz” presidential yacht) Length: 92' 3" x 16' 6" x 4' 16 
10" Cruising Speed: 12 knots Weight: 88 tons, sailing from Newport, Rhode Island. 17 
 18 
SPORTFISHING YACHTS 19 
* Sunnyside Up (Egg Harbor Yachts, Length 37' beam 13' 6" displacement 28,500 lbs) sailing the 20 
waters of Long Island Sound, off the coast of New York and Connecticut. 21 
 22 
LAUNCHES 23 
* Little Chief, 45-foot carvel planked launch with cedar on an oak frame authorized by the U.S. 24 
Coast Guard to carry 49 passengers with current Certificate of Inspection. Original name was Rising 25 
Wolf, placed in Saint Mary Lake, Glacier National Park. Great Northern Railroad commissioned 26 
Captain Swanson in 1925, to build Little Chief 27 
* Morning Eagle, 45-foot carvel planked launch with cedar on an oak frame, authorized by the U.S. 28 
Coast Guard to carry 49 passengers with current Certificate of Inspection. built for Glacier Park 29 
Boat Company, in 1945. Original name was Big Chief and was placed on Swiftcurrent Lake. In the 30 
spring of 1975,  Morning Eagle launched on Lake Josephine, Glacier National Park, and has never 31 
been removed. All maintenance on-site. 32 
* Chief Two Guns, 45-foot marine plywood hull launch with batten seam construction authorized 33 
by the U.S. Coast Guard to carry 49 passengers with current Certificate of Inspection, built for 34 
Glacier Park Boat Company, in 1960. Placed on Swiftcurrent Lake, Glacier National Park. 35 
* Joy II, 41-foot marine fiberglass hull launch authorized by the U.S. Coast Guard to carry 49 36 
passengers with current Certificate of Inspection, built in 1984, for Glacier Park Boat Company. 37 
Original name International II, operated out of Waterton, Canada, in support of the Prince of Wales 38 
Hotel. In 1986, her name changed to Joy II and she was transported across the border and launched 39 
on St. Mary Lake, Glacier National Park. 40 
 41 
SPORTFISHING YACHTS  42 
* Sunnyside Up (Egg Harbor Yachts, Length 37' beam 13' 6" displacement 28,500 lbs) sailing the 43 
waters of Long Island Sound, off the coast of New York and Connecticut.  44 
 45 
SAILINGS 46 
* state of Alaska, waters of Resurrection Bay, Nuka Bay; Aialik Bay: Blying Sound, Gulf of Alaska; 47 
Kenai River, from Seward Small Boat Harbor; Bings Landing 48 
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* state of Connecticut, waters of the Long Island Sound, from Cedar Point YC; Niantic YC; Pequot 1 
YC; Candlewood YC 2 
* state of Maryland, waters of Chesapeake Bay including Baltimore harbor. 3 
* state of Massachusetts, waters of Buzzards Bay, Salem Sound, Nahant Bay from New Bedford YC; 4 
Eastern YC 5 
* state of New York, waters of the Long Island Sound, from Larchmont YC; American YC; New 6 
York Athletic Club YC; New York YC; Manhattan YC; Cold Spring Harbor Beach Club; Hudson 7 
River, from Shattemuc YC; Croton YC. 8 
* state of Ohio, waters of Lake Erie, from Cleveland YC; Lorain YC 9 
* state of Rhode Island, waters of Newport Harbor, Block Island Sound; Fishers Island Sound, from 10 
Watch Hill YC; Newport YC; Ida Lewis YC; New York Yacht Club 11 
* state of Washington, waters of Puget Sound: Shilshole Bay YC; Lake Chelan 12 
 13 
EDUCATION and TRAINING 14 
* Villanova University-Bachelor of Science. Courses in civil engineering, composition, computer 15 
science, construction management; business management, public speaking, logic, navigation, 16 
meteorology, plane surveying. 17 
* Red Cross First Aid/CPR 18 
 19 
WORK ENVIRONMENT 20 
* Remote sites; travel for extended periods; extreme altitude; all weather bivouac (110F to -20F). 21 
* Pack forty pounds; walk, stand, and bend for extended periods. 22 
* Guide for groups up to fifty people, including adults and children.  23 
 24 
LICENSE and REGISTRATION  25 
 26 
* US Department of Agriculture Forest Service, Department of Interior Bureau of Land 27 
Management – 28 
Special Use authorization for commercial use of public lands. 29 
* Department of Game and Fish, state of New Mexico - registered outfitter and guide. 30 
 31 
copyright 2015 Andrew DeSalvo  32 
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RE: Andrew DeSalvo; Boat Operator (Homestead) Re: Gator Dredging - Employment Application 1 
& Drug Free Workplace Policy 2 
Monday, August 17, 2015 8:29 AM 3 
From:  4 
"Christy Vanderpool - Gator Dredging" <Christy@gatordredging.com> 5 
To:  6 
"DeSalvo Andrew" <andrew.desalvo@yahoo.com> 7 
Hi Andrew, 8 
 9 
Thank you for forwarding your information .  Tyler McDougal our P.E. will be contacting you today 10 
to discuss the Survey and Boat Operating position available with Gator Dredging.   11 
 12 
Christy L. Vanderpool 13 
Office Manager 14 
Gator Dredging 15 
13630 50th Way N 16 
Clearwater, FL 33760 17 
Phone: 727-527-1300 18 
Fax: 727-499-9890 19 
Email: christy@gatordredging.com 20 
Website: www.gatordredging.com  21 
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Andrew DeSalvo; Boat Operator (Homestead) Re: Gator Dredging - Employment Application & 1 
Drug Free Workplace Policy 2 
Tuesday, August 18, 2015 11:11 AM 3 
From:  4 
"DeSalvo Andrew" <andrew.desalvo@yahoo.com> 5 
To:  6 
"Christy Vanderpool - Gator Dredging" <Christy@gatordredging.com> 7 
 8 
August 18, 2015 9 
 10 
Christy L. Vanderpool 11 
Office Manager 12 
Gator Dredging 13 
13630 50th Way N 14 
Clearwater, FL 33760 15 
Phone: 727-527-1300 16 
Fax: 727-499-9890 17 
Email: christy@gatordredging.com 18 
Website: www.gatordredging.com 19 
 20 
from the desk of Andrew DeSalvo 21 
 22 
SUBJECT:  Boat Operator (Homestead) Re: Gator Dredging - Employment Application & Drug 23 
Free Workplace Policy 24 
 25 
Dear Christy; 26 
 27 
I am interested in the Boat Operator (Homestead) position with Gator Dredging; and, I forwarded 28 
the Employment Application & Drug Free Workplace Policy. 29 
 30 
Please let me know how to proceed - I have no news from Tyler McDougal, P.E 31 
 32 
Yours sincerely,   33 
 34 
ANDREW DeSALVO   35 
(206)579-5021   36 
andrew.desalvo@yahoo.com   37 
 38 
copyright 2015 Andrew DeSalvo  39 
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RE: Andrew DeSalvo; Boat Operator (Homestead) Re: Gator Dredging - Employment Application 1 
& Drug Free Workplace Policy 2 
Tuesday, August 18, 2015 2:30 PM 3 
From:  4 
"Christy Vanderpool - Gator Dredging" <Christy@gatordredging.com> 5 
To:  6 
"DeSalvo Andrew" <andrew.desalvo@yahoo.com> 7 
I just spoke to Tyler he tried to reach you earlier he is going to try and reach you again right now.  8 
 9 
 10 
Christy L. Vanderpool 11 
Office Manager 12 
Gator Dredging 13 
13630 50th Way N 14 
Clearwater, FL 33760 15 
Phone: 727-527-1300 16 
Fax: 727-499-9890 17 
Email: christy@gatordredging.com 18 
Website: www.gatordredging.com  19 
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PLEASE FORWARD RE: Andrew DeSalvo; Boat Operator (Homestead) Re: Gator Dredging - 1 
Employment Application & Drug Free Workplace Policy 2 
Tuesday, August 18, 2015 2:35 PM 3 
From:  4 
"DeSalvo Andrew" <andrew.desalvo@yahoo.com> 5 
To:  6 
"Christy Vanderpool - Gator Dredging" <Christy@gatordredging.com> 7 
 8 
August , 2015 9 
 10 
from the desk of Andrew DeSalvo 11 
 12 
SUBJECT: Boat Operator (Homestead) Re: Gator Dredging - Employment Application & Drug 13 
Free Workplace Policy 14 
 15 
Dear Christy; 16 
 17 
Thanks for your interest in my qualifications for the Boat Operator (Homestead) position. 18 
 19 
PLEASE FORWARD my email contact to Tyler, so that we can schedule a telephone 20 
INTERVIEW at his convenience. 21 
 22 
Yours sincerely,   23 
 24 
ANDREW DeSALVO   25 
(206)579-5021   26 
andrew.desalvo@yahoo.com   27 
 28 
copyright 2015 Andrew DeSalvo 29 
 30 
Ownership and Intellectual Property: 31 
 32 
The OWNER and cited sources sources retain all right, title, and interest in and to all of the 33 
copyrights, database rights, patent rights, trademarks, trade secrets, and all other propriety right in 34 
the Content. No rights in any Content are granted. Any right, title or interest arising in any 35 
compilation or derivative work created using any Content shall not entitle the RECIPIENT to use 36 
any Content. The RECIPIENT does not acquire any copyright ownership or equivalent rights in or 37 
to any Content or any other property of the OWNER or its Content sources. 38 
 39 
Confidentiality Statement: 40 
 41 
This electronic message, and any attachment, contains privileged and confidential information from 42 
Andrew J. DeSalvo, intended for the use of the individual or entity named above. If you are not the 43 
intended recipient immediately and permanently delete the message and any attachment from your 44 
system.  Disclosure, Copying, distribution or use of the contents of this message is strictly 45 
prohibited.  If you have received this email in error, please notify us promptly by telephone at (206) 46 
579-5021 or by email reply. 47 
 48 
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-------------------------------------------- 1 
On Tue, 8/18/15, Christy Vanderpool - Gator Dredging <Christy@gatordredging.com> wrote: 2 
 3 
Subject: RE: Andrew DeSalvo; Boat Operator (Homestead) Re: Gator Dredging - Employment 4 
Application & Drug Free Workplace Policy 5 
To: "DeSalvo, Andrew" <andrew.desalvo@yahoo.com> 6 
Date: Tuesday, August 18, 2015, 2:30 PM 7 
 8 
I just spoke to Tyler he tried to 9 
reach you earlier he is going to try and reach you again 10 
right now.  11 
 12 
 13 
Christy L. Vanderpool 14 
Office Manager 15 
Gator Dredging 16 
13630 50th Way N 17 
Clearwater, FL 33760 18 
Phone: 727-527-1300 19 
Fax: 727-499-9890 20 
Email: christy@gatordredging.com 21 
Website: www.gatordredging.com  22 
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Survey Crew Chief Position 1 
Tuesday, August 18, 2015 2:46 PM 2 
From:  3 
"Tyler McDougal" <tyler@gatordredging.com> 4 
To:  5 
"andrew.desalvo@yahoo.com" <andrew.desalvo@yahoo.com> 6 
Mr. DeSalvo, 7 
 8 
I would like to speak with you in reference to your injury for survey crew chief position available at 9 
our Homestead Branch office in Florida.   10 
 11 
Please call me at your earliest convenience to discuss. 12 
 13 
Sincerely, 14 
 15 
Tyler McDougal, P.E. 16 
Operations Engineering Manager 17 
Gator Dredging 18 
(727) 776-8910 19 
Tyler@gatordredging.com 20 
 21 
Sent from my Verizon Wireless 4G LTE DROID  22 
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Andrew DeSalvo Re: Survey Crew Chief Position 1 
Tuesday, August 18, 2015 5:07 PM 2 
From:  3 
"DeSalvo Andrew" <andrew.desalvo@yahoo.com> 4 
To:  5 
"Tyler McDougal" <tyler@gatordredging.com> 6 
August 18, 2015 7 
 8 
Tyler McDougal, P.E. 9 
Operations Engineering Manager 10 
Gator Dredging 11 
(727) 776-8910 12 
Tyler@gatordredging.com 13 
 14 
from the desk of Andrew DeSalvo 15 
 16 
SUBJECT: Survey Crew Chief Position 17 
 18 
Dear Mr. McDougal, 19 
 20 
Sorry I missed your call today, and thanks for the opportunity to present a letter of introduction and 21 
resume for your consideration, for the Land Surveyor position.  22 
 23 
I am available to travel within forty eight hours of transmittal of your offer for employment; and, I 24 
can begin work within forty eight hours of arrival on site.  25 
 26 
My primary responsibility is to make exact measurements using surveying instruments to determine 27 
property boundary, shape, contour, location, elevation, or dimension of land and features on the 28 
surface of the earth for engineering, map making, land evaluation, construction, and other purposes.  29 
   30 
I have training and experience necessary to stake construction projects at a very high rate of 31 
production, and to inspect construction projects (as built) using engineering drawings, CAD 32 
software, and robotic surveying instruments. 33 
   34 
I record survey measurements and descriptive data using notes, drawings, and sketches; position and 35 
hold optical targets to measure angle, distance, and elevation; position and hold rods for bench mark 36 
and cross-section elevations; and search for section corners, property corners, and traverse points.   37 
 38 
I operate surveying instruments and measuring equipment including robotic total station; data 39 
collectors; spirit and laser levels; steel tapes; target rods; Philadelphia rods; and leveling rods. 40 
 41 
I have experience directly applicable to your requirements for PRIOR EXPERIENCE, as follows: 42 
 43 
BATHYMETRIC/HYDROGRAPHIC   44 
* City of Bellevue, WA - Lake Washington: bottom position, elevation, and location for subsurface 45 
utility pipeline.   46 
 47 
ELEVATION CERTIFICATE   48 
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* Town of Cortlandt, Village of Buchanan, NY – vertical control survey (third order) differential 1 
level method; Federal Emergency Management Agency (FEMA) Elevation Certificate (EC); project 2 
elevation: 39 feet above sea level. 3 
 4 
ENERGY 5 
 6 
* Mississippi Canyon Block 252 Macondo Wellbore - as a Constituent Services Intern for the Office 7 
of Congressman Scott Murphy (NY-20); an investigation of existing sources of information for 8 
Eastern Gulf of Mexico Planning Area Lease Sale 224 Information included a small part of the 9 
Eastern Gulf of Mexico Planning Area, more than 125 miles off the Florida coast and completely 10 
west of the Military Mission Line: initial exploration plan; final bid recap; blocks and active leases by 11 
planning area; oil spill financial responsibility; Congressional findings on accounting with respect to 12 
royalties on oil and gas; Department of the Interior Departmental Manual; Part 118: Minerals 13 
Management Service Chapter 1: Creation, Objectives, and Functions; mc252 macondo well bore 14 
diagram and map; schematics, pressure tests, diagnostic results and other data about the 15 
malfunctioning blowout preventer. 16 
 17 
* Operation Gasbuggy, T 29 N. R 4 W New Mexico Principal Meridian, Rio Arriba County, New 18 
Mexico - independent investigation of existing sources of information for well logs (including 19 
nuclear explosive emplacement/reentry well) for the first underground nuclear experiment for the 20 
stimulation of low-productivity gas reservoirs by U.S. Atomic Energy Commission, U.S. Department 21 
of the Interior (Bureau of Mines), and El Paso Natural Gas Company.     22 
 23 
Please call (206)579-5021 to schedule an interview. I look forward to a discussion of your specific 24 
requirements for the position.  25 
 26 
Yours sincerely, 27 
 28 
/ SIGNED 29 
   30 
Andrew DeSalvo 31 
   32 
enclosure: resume  33 
 34 
Andrew J. DeSalvo telephone: 206.579.5021 andrew.desalvo@yahoo.com  35 
   36 
SURVEYING TECHNICIAN  37 
   38 
Provide data relevant to the shape, contour, gravitation, location, elevation, or dimension of land or 39 
features on or near the surface of the Earth for engineering, map making, mining, land evaluation, 40 
construction, and other purposes. Make exact measurements and determine property boundaries.  41 
   42 
EXPERIENCE  43 
   44 
2003 to present- field party chief; instrument operator; and rod man. Accurate Survey, Albuquerque, 45 
NM; Baseline Engineering, Tacoma WA; TEC Civil Engineering Consultants, Reno, NV; Industrial 46 
Contract Services, Grand Forks ND; Perteet Inc., Everett WA; Gilson Engineering, Draper UT; 47 
CTS, Bellevue, WA; Harlan King, Reno, NV; Adel Construction Co., Newark, DE; Surveys 48 
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Southwest, Albuquerque NM  1 
   2 
DISTINGUISHING CHARACTERISTICS  3 
   4 
* Exercise of judgment to determine the best approach to data collection in field operations, without 5 
immediate access to a professional land surveyor (PLS) and professional engineer (PE).   6 
* Use of civil engineering, architectural, and land surveying rules, procedures, and manuals.   7 
* Read engineering and architectural drawings, and record field notes using drafting standards.  8 
   9 
ESSENTIAL TASKS  10 
   11 
* American Land Title Association (ALTA) survey; property boundary survey; research of legal 12 
description, deed, and plat;   13 
* Global Positioning System - static, differential (DGPS), and real-time kinetic (RTK) field 14 
techniques.   15 
* Coordinate geometry (COGO); triangulation; trilateration; resection for LiDAR orientation 16 
system.   17 
* Construction staking; station and offset for center-line control; slope staking; topographic survey.   18 
* Hydrographic and bathymetric survey; wetlands survey; aerial orthometric photogrammetry.  19 
   20 
HARDWARE  21 
   22 
* Spirit level, laser level, and digital level; Philadelphia rod, plumb bob; steel tape; target rod.   23 
* Hand-held peripheral data collector; wireless peripheral data collector for robotic total station.   24 
* Total station: Trimble; Leica; Pentax; Nikon; Topcon   25 
* NAVSTAR Global Positioning Systems: Leica; Trimble; Topcon.   26 
   27 
SOFTWARE  28 
   29 
* Autodesk AutoCAD Land Desktop and Civil 3D; ESRI ArcGIS; Carlson Survey 2013; Tripod 30 
Data Systems (TDS) Spectra Precision Survey Pro; Trimble Access for General Survey; Trimble 31 
Survey Controller Data Collection Software; Topcon TopSURV 8; Leica LISCAD Surveying & 32 
Engineering Software; Pentax FieldGenius 2012; Bentley MicroStation.  33 
* Earth Gravitational Models (EGM96, EGM08); Global Navigation Satellite System (GLONASS); 34 
Digital Elevation Model (DEM) 7.5-minute series; Digital Terrain Models (DTM); Digital Line 35 
Graphs (DLG).  36 
   37 
ENVIRONMENT  38 
   39 
* Metes and bounds cadastral system; Public Land Survey System (PLSS).   40 
* Remote sites; travel for extended periods; extreme altitude; all weather bivouac (110F to -20F).   41 
* Pack forty pounds; walk, stand, and bend for extended periods; all terrain.   42 
* Maritime - onshore; offshore; piloting and seamanship on boats from 8 feet to 135 feet length over 43 
all.   44 
* Navigation: dead reckoning; celestial navigation; tide and current data.   45 
   46 
EDUCATION and TRAINING  47 
   48 
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* Central New Mexico School of Applied Technologies ; course in Autodesk Land Desktop (LDT) 1 
2007; create and edit point data, parcel area computations, and boundary information.   2 
* Villanova University Bachelor of Science; courses in calculus, computer science, statistics, 3 
construction engineering, management, public speaking, composition, logic, navigation, 4 
meteorology, plane surveying.   5 
   6 
AWARDS  7 
   8 
Delaware Department of Transportation DOT award; Delaware Department of Transportation 9 
Construction Excellence Award; Small Business Administration Research Advocate (2003)-New 10 
Mexico District.   11 
   12 
PRIME CONTRACTS: 13 
   14 
ENERGY   15 
* Mid American Energy Center, Council Bluffs, IA – pipeline: reconnaissance of Public Land Survey 16 
System monuments and recovery of survey control monuments for location of centerline station 17 
and offset.   18 
* New York State Electric and Gas, Somers, NY – right-of-way: retracement of control survey for 19 
three phase alternating current (AC) overhead power transmission lines.   20 
* Mississippi Canyon Block 252 Macondo Wellbore - as a Constituent Services Intern for the Office 21 
of Congressman Scott Murphy (NY-20); an investigation of existing sources of information for 22 
Eastern Gulf of Mexico Planning Area Lease Sale 224 Information included a small part of the 23 
Eastern Gulf of Mexico Planning Area, more than 125 miles off the Florida coast and completely 24 
west of the Military Mission Line: initial exploration plan; final bid recap; blocks and active leases by 25 
planning area; oil spill financial responsibility; Congressional findings on accounting with respect to 26 
royalties on oil and gas; Department of the Interior Departmental Manual; Part 118: Minerals 27 
Management Service Chapter 1: Creation, Objectives, and Functions; mc252 macondo well bore 28 
diagram and map; schematics, pressure tests, diagnostic results and other data about the 29 
malfunctioning blowout preventer.   30 
* Industry Steering Committee on Wellbore Survey Accuracy (ISCWSA) – independent investigation 31 
of existing sources of information pertaining to efforts to dispel the confusion and secrecy currently 32 
associated with wellbore surveying and to enable the industry to produce consistent, reliable 33 
estimates of performance for wellbore survey tools.   34 
* Operation Gasbuggy, T 29 N. R 4 W New Mexico Principal Meridian, Rio Arriba County, New 35 
Mexico - independent investigation of existing sources of information for well logs (including 36 
nuclear explosive emplacement/reentry well) for the first underground nuclear experiment for the 37 
stimulation of low-productivity gas reservoirs by U.S. Atomic Energy Commission, U.S. Department 38 
of the Interior (Bureau of Mines), and El Paso Natural Gas Company.  39 
   40 
SUBDIVISION   41 
* Heritage Hills Condominiums, Somers, NY – a subdivision: control survey retracement, 1100 42 
acres.   43 
* Washoe County, NV – various subdivisions: control survey; station and offset for centerline 44 
control; GPS construction staking for placement of utilities, curb, gutter, and sidewalk; total length 45 
in excess of 15 miles; (PLSS).   46 
* Brenford Station, Smyrna, DE - a subdivision: control survey and retracement. 47 
   48 
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WETLANDS AND SPECIAL HABITAT   1 
*Ice Pond Corporation, Patterson, NY - a habitat area of special significance: control survey 2 
retracement, 110 acres.   3 
 4 
MINING   5 
* Port of Seattle, WA Seattle-Tacoma International Airport third runway fill embankment - mine 6 
survey: monitor position of hinge point and catch point for cut slope of off-site borrow pits; volume 7 
16.5 million cubic yards.   8 
 9 
BATHYMETRIC/HYDROGRAPHIC   10 
* City of Bellevue, WA - Lake Washington: bottom position, elevation, and location for subsurface 11 
utility pipeline.   12 
 13 
RAILROAD   14 
* Cumbres and Toltec Scenic Railroad Commission, CO/NM – railroad profile: research and budget 15 
estimate for track alignment, replacement of rail ties (30,000) and ballast (46,000 tons) - “Americas 16 
Longest & Highest Narrow Gauge Railroad”; historic and cultural property; length of project: 59 17 
miles, elevation 9000 feet; (PLSS).   18 
 19 
BRIDGE   20 
* State of New York Department of Transportation, Region Eight, Poughkeepsie, NY - Peekskill 21 
Hollow Road, Putnam Valley Road Design Improvement Project (CR21): as-built survey for bridge; 22 
length of project: 2.5 miles.   23 
 24 
PUBLIC PROPERTY   25 
* US Bureau of Land Management, Taos Resource Area, NM - National Environmental Protection 26 
Act (NEPA) Environmental Assessment (EA) reconnaissance survey with field notes; size of subject 27 
lands: 640 acres; (PLSS).   28 
* Bernalillo County Metropolitan Courthouse, Albuquerque, NM – as-built survey; size of structure: 29 
244,000 square feet with nine floors.   30 
* Snohomish County Public Works, WA Cathcart Maintenance Facility – construction staking for 31 
placement of building, traffic control, utility and storm drainage, cut and fill, sub grade.   32 
 33 
ELEVATION CERTIFICATE   34 
* Town of Cortlandt, Village of Buchanan, NY – vertical control survey (third order) differential 35 
level method; Federal Emergency Management Agency (FEMA) Elevation Certificate (EC); project 36 
elevation: 39 feet above sea level.   37 
 38 
HIGHWAY   39 
* Porcupine Forest Road Repair, a super - elevated roadway project situated in the US Department 40 
of the Interior National Park Service Denali Park and Preserve, Denali Borough, AK, and designed 41 
by CH2MHill for the US DOT Federal Highway Administration Western Federal Lands Division - 42 
examination of plans for proposed project and existing sources of information for survey control 43 
data, center line, and profile. Length of project: 1.692 miles.   44 
* Bothell Crossing, WA – aerial photogrammetric topographical survey: vertical control survey 45 
monument recovery; placement of targets for aerial photography.   46 
* City of Everett, WA Evergreen Way – control survey retracement; recover property boundary 47 
monuments; as-built survey for road profile and sub-surface utility location, on-street traffic 48 
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equipment   1 
* City of Woodenville, WA SR202 / NE 177TH Place Improvements– (high traffic volume): 2 
WashDOT vertical control survey (third order) differential level method, GPS control survey 3 
retracement, elevation survey, railroad crossing survey, overhead utility location, curb, gutter, and 4 
sidewalk location, road profile   5 
* DelDOT Lancaster Pike, Hockessin, DE – DelDOT triangulated control survey (third order) 6 
retracement; vertical control survey (order G - general) differential level method; DelDOT 7 
monument recovery; construction staking for placement of curb, gutter, and sidewalk.   8 
* DelDOT SR141, Wilmington , DE – DelDOT triangulated control survey (third order) 9 
retracement; construction staking for placement of curb, gutter, and sidewalk.   10 
* DelDOT SR141 and SR 100, Wilmington, DE (DOT Award) – DelDOT triangulated control 11 
survey (third order) retracement; construction staking for placement of underground utilities, curb, 12 
gutter, and sidewalk.   13 
* DelDOT SR141 and Rockland Road, Wilmington, DE (Construction Excellence Award) – 14 
DelDOT triangulated control survey retracement; construction staking for placement of 15 
underground utilities, curb, gutter, and sidewalk.   16 
* DelDOT SR1 AND SR1A, Rehoboth Beach, DE – (high traffic volume): DelDOT triangulated 17 
control survey (third order) retracement; station and offset centerline control. Length of project: 3.5 18 
miles.  19 
 20 
SPECIAL SITUATIONS  21 
* 455th ECE Engineering Services Support, at Bagram Air Field, Afghanistan - examination of plans 22 
for proposed project and existing sources of information for surveys, maps, and geodetic 23 
monuments set by the US Government for horizontal and vertical control. KS International 24 
(Sallyport Global) subcontract under URS Corporation prime contract with the US Airforce 25 
Contract Augumentation Program (AFCAP) rapid response contingency contract for US 26 
Government entities needing urgent assistance.  27 
   28 
* Deputy Undersecretary of Defense for Business Transformation Task Force to Support Improved 29 
Department of Defense (DoD) Contracting and Stability in Iraq - examination of plans for 30 
proposed project and existing sources of information for reconstruction using the Iraqi Geospatial 31 
Reference System (IGRS) based on Continuously Operating Reference Stations (CORS) to support 32 
differential global positioning system (DGPS) techniques, and a high accuracy reference network 33 
(HARN) with control stations.  34 
 35 
 36 
copyright 2015 Andrew DeSalvo  37 



Issue Id: 0004 2501 89-01                     REASON FOR APPEAL                     Claimant Id: 8650254 
 

Page C113 of C180 
 

Andrew DeSalvo Re: Survey Crew Chief Position, Homestead, FL 1 
Wednesday, August 19, 2015 2:55 PM 2 
From:  3 
"DeSalvo Andrew" <andrew.desalvo@yahoo.com> 4 
To:  5 
"Tyler McDougal" <tyler@gatordredging.com> 6 
Cc:  7 
christy@gatordredging.com 8 

 2 Files 9 
 9 MB 10 
 Download All 11 
  12 

DOC 13 
Surveyor Crew Chief (Revised).doc 14 
353KB 15 
Save 16 
 17 

  18 
PDF 19 
ML15100A235.pdf 20 
8 MB 21 
Save 22 
 23 
Seattle WA 24 
 25 
August 19, 2015 26 
 27 
Tyler McDougal, P.E. 28 
Operations Engineering Manager 29 
Gator Dredging 30 
(727) 776-8910 31 
Tyler@gatordredging.com 32 
 33 
Christy L. Vanderpool 34 
Office Manager 35 
Gator Dredging 36 
13630 50th Way N 37 
Clearwater, FL 33760 38 
Phone: 727-527-1300 39 
Fax: 727-499-9890 40 
Email: christy@gatordredging.com 41 
Website: www.gatordredging.com 42 
 43 
from the desk of Andrew DeSalvo 44 
 45 
SUBJECT: Survey Crew Chief Position 46 
 47 
Dear Mr. McDougal, / Tyler 48 
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 1 
Thanks for your interest in my qualifications for the Survey Crew Chief Position with Gator 2 
Dredging. 3 
 4 
I appreciate the opportunity to discuss your specific requirements to support dredging operations 5 
for the cooling canal system at Florida Power & Light Turkey Point, Homestead, FL. 6 
 7 
I am interested in the field work that you describe; and, I look forward to TRANSMITTAL of your 8 
offer for employment. 9 
 10 
I suggest that that Gator Dredging make reservations for a hotel room in Homestead, FL, with 11 
check-in date of Saturday, August 29, 2015; and, I can start work within forty eight hours, on August 12 
31, 2015. 13 
 14 
Yours sincerely,   15 
 16 
ANDREW DeSALVO   17 
(206)579-5021   18 
andrew.desalvo@yahoo.com   19 
 20 
1 Attachments 21 
353KB 22 
 23 
DOC 24 
Surveyor Crew Chief (Revised).doc 25 
353KB 26 
 27 
enclosure 28 
 29 
ANNEX I 30 
 31 
The cooling canal system for the existing power plants is the dominant feature of the existing 32 
Turkey Point site. The existence of the cooling canals has affected the Biscayne Bay and the 33 
underlying aquifer. Therefore, the staff closely examined the potential for alterations in the 34 
cooling canals as a result of the proposed action. Reliance on reclaimed water for water supply 35 
and discharge to deep aquifers for effluent disposal eliminates all direct impacts on the cooling 36 
canals during normal operation. The staff closely evaluated indirect effects such as dewatering 37 
and demucking during construction, leaching of muck removed during construction, deposition 38 
of chemicals from drift off the cooling towers, stormwater runoff, and temporary use of the 39 
backup water source and determined the alterations would be minor. Most alterations would be 40 
so minor that they would not be detectable. 41 
 42 
http://pbadupws.nrc.gov/docs/ML1510/ML15100A235.pdf 43 
 44 
ANNEX II 45 
 46 
Boat Operator (Homestead)  47 
 48 
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compensation: DOQ 1 
employment type: full-time 2 
 3 
Boat Operators/ Tenders  4 
Gator Dredging -- Homestead, FL  5 
 6 
Five years minimum boat operating experience -- airboat operations a plus 7 
MUST be motivated and able to work independently 8 
Complete Daily Boat Maintenance Log/Checklist - Mandatory  9 
Comply with safety practices, rules, and regulations while performing job duties and follow company 10 
procedure in reporting unsafe conditions or practices. 11 
Maintain all vessel equipment in good working order and ensure that vessel is clean, well-stocked 12 
with supplies and spare parts at all times. 13 
Facilitate alignment, movement of boats, or adjustment of machinery, equipment, or materials. 14 
Assist in performing maintenance as needed. 15 
Assist with washing and maintaining boats and equipment in proper working order. 16 
Be in close proximity of work area to anticipate the needs of the crew, prepare tools and operate 17 
boats and equipment for crew members for the particular work being performed. 18 
Load, unload, or identify building materials, machinery, or tools. 19 
Keep work areas clean and organized. Pick up scrap wire, discarded materials, etc. 20 
Work as a team and fulfill any and all other duties and tasks as assigned. 21 
Able to work in extreme heat 22 
Able to lift up to 100 lbs 23 
A criminal background investigation will be conducted on the candidate selected for employment 24 
OSHA Certification a plus 25 
Drug Free Work Place/Random Testing 26 
Equal Opportunity Employer 27 
Benefits: Medical, Life and Long Term Disability 28 
IRA Plan Company Match 29 
•Principals only. Recruiters, please  30 
 31 
copyright 2015 Andrew DeSalvo  32 
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RE: Andrew DeSalvo Re: Survey Crew Chief Position, Homestead, FL 1 
Wednesday, August 19, 2015 3:33 PM 2 
From:  3 
"Christy Vanderpool - Gator Dredging" <Christy@gatordredging.com> 4 
To:  5 
"DeSalvo Andrew" <andrew.desalvo@yahoo.com> 6 

 1 Files 7 
 430KB 8 
 Download All 9 
  10 

DOC 11 
Andrew DeSalvo Offer of Employment.doc 12 
430KB 13 
Save 14 
 15 
Good Afternoon Andrew, 16 
 17 
I am happy to forward the attached Offer of Employment for the Survey Crew Chief position for 18 
your review and signature.  If you have any questions please don't hesitate to contact me.  19 
 20 
We will look forward to your response and arrival. 21 
 22 
Sincerely,  23 
 24 
Christy L. VanderpoolI 25 
Office Manager 26 
Gator Dredging 27 
13630 50th Way N 28 
Clearwater, FL 33760 29 
Phone: 727-527-1300 30 
Cell: 727-504-6146 31 
Fax: 727-499-9890 32 
Email: christy@gatordredging.com 33 
Website: www.gatordredging.com  34 
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TRANSMITTAL; Andrew DeSalvo Re: Survey Crew Chief Position, Homestead, FL 1 
Thursday, August 20, 2015 12:31 PM 2 
From:  3 
"DeSalvo Andrew" <andrew.desalvo@yahoo.com> 4 
To:  5 
"Christy Vanderpool - Gator Dredging" <Christy@gatordredging.com> 6 

 1 Files 7 
 536KB 8 
 Download All 9 
  10 

PDF 11 
Andrew DeSalvo Offer of Employment.doc.pdf 12 
536KB 13 
Save 14 
 15 
Seattle WA 16 
 17 
August 20, 2015 18 
 19 
Christy L. VanderpoolI Office Manager 20 
Gator Dredging 21 
13630 50th Way N 22 
Clearwater, FL 33760 23 
Phone: 727-527-1300 24 
Cell: 727-504-6146 25 
Fax: 727-499-9890 26 
Email: christy@gatordredging.com 27 
Website: www.gatordredging.com 28 
 29 
from the desk of Andrew DeSalvo 30 
 31 
SUBJECT: TRANSMITTAL; Survey Crew Chief Position, Homestead, FL 32 
 33 
Dear Christy; 34 
 35 
Please find TRANSMITTAL of the signed Offer of Employment for the Survey Crew Chief 36 
position, attached for your records. 37 
 38 
I anticipate departure from Seattle WA, on Saturday, August 22, 2015, with limited access to 39 
voicemail, and no access to electronic mail while in transit. 40 
 41 
PLEASE ADVISE with the following information, prior to close of business on 5PM ET, Friday, 42 
August 21, 2015: 43 
 44 
1.) address for place of work in Homestead, FL 45 
2.) address for lodging in Homestead, FL. 46 
3.) address, time and date for drug test prior to employment in Homestead, FL. 47 
 48 
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I can start work on August 31, 2015, within forty eight hours after arrival, on Friday August 28, 1 
2015. 2 
 3 
Yours sincerely,   4 
 5 
ANDREW DeSALVO   6 
(206)579-5021   7 
andrew.desalvo@yahoo.com   8 
 9 
1 Attachments 10 
536KB 11 
 12 
PDF 13 
Andrew DeSalvo Offer of Employment.doc.pdf 14 
536KB 15 
 16 
copyright 2015 Andrew DeSalvo 17 
 18 
Ownership and Intellectual Property: 19 
 20 
The OWNER and cited sources sources retain all right, title, and interest in and to all of the 21 
copyrights, database rights, patent rights, trademarks, trade secrets, and all other propriety right in 22 
the Content. No rights in any Content are granted. Any right, title or interest arising in any 23 
compilation or derivative work created using any Content shall not entitle the RECIPIENT to use 24 
any Content. The RECIPIENT does not acquire any copyright ownership or equivalent rights in or 25 
to any Content or any other property of the OWNER or its Content sources. 26 
 27 
Confidentiality Statement: 28 
 29 
This electronic message, and any attachment, contains privileged and confidential information from 30 
Andrew J. DeSalvo, intended for the use of the individual or entity named above. If you are not the 31 
intended recipient immediately and permanently delete the message and any attachment from your 32 
system.  Disclosure, Copying, distribution or use of the contents of this message is strictly 33 
prohibited.  If you have received this email in error, please notify us promptly by telephone at (206) 34 
579-5021 or by email reply. 35 
 36 
-------------------------------------------- 37 
On Wed, 8/19/15, Christy Vanderpool - Gator Dredging <Christy@gatordredging.com> wrote: 38 
 39 
Subject: RE: Andrew DeSalvo Re: Survey Crew Chief Position, Homestead, FL 40 
To: "DeSalvo, Andrew" <andrew.desalvo@yahoo.com> 41 
Date: Wednesday, August 19, 2015, 3:33 PM 42 
 43 
Good Afternoon Andrew, 44 
 45 
I am happy to forward the 46 
attached Offer of Employment for the Survey Crew Chief 47 
position for your review and signature.  If you have any 48 
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questions please don't hesitate to contact me.  1 
 2 
We will look forward to your 3 
response and arrival. 4 
 5 
Sincerely,  6 
 7 
Christy L. VanderpoolI 8 
Office 9 
Manager 10 
Gator Dredging 11 
13630 12 
50th Way N 13 
Clearwater, FL 33760 14 
Phone: 727-527-1300 15 
Cell: 16 
727-504-6146 17 
Fax: 727-499-9890 18 
Email: christy@gatordredging.com 19 
Website: www.gatordredging.com  20 
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RE: TRANSMITTAL; Andrew DeSalvo Re: Survey Crew Chief Position, Homestead, FL 1 
Thursday, August 20, 2015 2:48 PM 2 
From:  3 
"Christy Vanderpool - Gator Dredging" <Christy@gatordredging.com> 4 
To:  5 
"DeSalvo Andrew" <andrew.desalvo@yahoo.com> 6 

 3 Files 7 
 2 MB 8 
 Download All 9 
  10 

PDF 11 
Turkey Point Access Entry Instructions.pdf 12 
595KB 13 
Save 14 
 15 

  16 
PDF 17 
TURKEY POINT NEW HIRE LOCATIONS.pdf 18 
295KB 19 
Save 20 
 21 

  22 
PDF 23 
HQ to Floridian Hotel.pdf 24 
1 MB 25 
Save 26 
 27 
Good Afternoon Andrew: 28 
 29 
Welcome aboard!  I want to wish you a safe and happy journey to Florida.   30 
 31 
Please find attached the directions, address and access information to the Turkey Point Nuclear 32 
Facility. You will have accomodations at the Floridian Hotel available on Friday, August 28th (see 33 
attached directions/address) Please advise if there will be any changes to your schedule so we may 34 
adjust your reservations as needed.  35 
 36 
You will have your orientation to Gator Dredging on Monday, August 31st.  After completing the 37 
new hire process you will be scheduled for your drug test and physical  38 
 39 
If you have any questions please don't hesitate to contact me. 40 
 41 
Thank you and will look forward to working with you in the near future.  42 
 43 
Christy L. Vanderpool 44 
Office Manager 45 
Gator Dredging 46 
13630 50th Way N 47 
Clearwater, FL 33760 48 
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Phone: 727-527-1300 1 
Fax: 727-499-9890 2 
Email: christy@gatordredging.com 3 
Website: www.gatordredging.com  4 



Issue Id: 0004 2501 89-01                     REASON FOR APPEAL                     Claimant Id: 8650254 
 

Page C122 of C180 
 

access information RE: Andrew DeSalvo Re: Survey Crew Chief Position, Homestead, FL 1 
Thursday, August 20, 2015 3:38 PM 2 
From:  3 
"DeSalvo Andrew" <andrew.desalvo@yahoo.com> 4 
To:  5 
"Christy Vanderpool - Gator Dredging" <Christy@gatordredging.com> 6 
 7 
August , 2015 8 
 9 
from the desk of Andrew DeSalvo 10 
 11 
SUBJECT: 12 
 13 
Dear Christy; 14 
 15 
Thanks for the Welcome aboard! and wishes for a safe and happy journey to Florida.   16 
 17 
I have the directions, address and access information to the Turkey Point Nuclear Facility; and, 18 
accommodations at the Floridian Hotel available on Friday, August 28th attached 19 
directions/address). Also, PLEASE ADVISE since I will not have cellular phone service at Turkey 20 
Point to call Mike Henderson # 912-237-6172, to be escorted onto the property. 21 
 22 
PLEASE ADVISE with TIME on Monday, August 31, 2015, and PLACE for orientation, and 23 
where the Gator Dredging project is on the property. 24 
 25 
Yours sincerely,   26 
 27 
ANDREW DeSALVO   28 
(206)579-5021   29 
andrew.desalvo@yahoo.com   30 
 31 
copyright 2015 Andrew DeSalvo  32 
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Work & Arrival Details 1 
Friday, August 21, 2015 12:46 PM 2 
From:  3 
"Tyler McDougal" <tyler@gatordredging.com> 4 
To:  5 
"andrew.desalvo@yahoo.com" <andrew.desalvo@yahoo.com> 6 
Cc:  7 
"Christy Vanderpool - Gator Dredging" <Christy@gatordredging.com> 8 

 13 Files 9 
 11 MB 10 
 Download All 11 
  12 

JPG 13 
image001.jpg 14 
6KB 15 
Save 16 
 17 

  18 
PNG 19 
image002.png 20 
3KB 21 
Save 22 
 23 

  24 
PNG 25 
image003.png 26 
4KB 27 
Save 28 
 29 

  30 
DOCX 31 
Types of Survey and Quality Control Tasks for RTK GPS.docx 32 
15KB 33 
Save 34 
 35 

  36 
PDF 37 
Estimate_200_from_Higgs_Hydrographic_Tek.pdf 38 
16KB 39 
Save 40 
 41 

  42 
PDF 43 
Estimate_201_from_Higgs_Hydrographic_Tek.pdf 44 
14KB 45 
Save 46 
 47 

  48 
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DOCX 1 
APS-3 configuration .docx 2 
6 MB 3 
Save 4 
 5 

  6 
PDF 7 
SurvCE Getting Started GPS.PDF 8 
557KB 9 
Save 10 
 11 

  12 
PDF 13 
SurvCE_GPS_Base-Rover.pdf 14 
169KB 15 
Save 16 
 17 

  18 
PDF 19 
SurvCE_V2_Tutorial.pdf 20 
2 MB 21 
Save 22 
 23 

  24 
PDF 25 
R8S GatorDredging B+R NoTrade NL 7-29-15.pdf 26 
133KB 27 
Save 28 
 29 

  30 
PDF 31 
Trimble R8s Datasheet.pdf 32 
80KB 33 
Save 34 
 35 

  36 
PDF 37 
Trimble_R8s_Configuration_Sheet.pdf 38 
2 MB 39 
Save 40 
 41 
Andrew, 42 
  43 
Thank you for accepting the offer of employment and look forward to seeing you the week of the 44 
31st of August. 45 
 46 
Christy, Mike Henderson (Turkey Point Project Manager) and I are currently working on the details 47 
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of where and when to report.  This job has some required training to complete before your work 1 
can begin, so we are figuring out the best way to get you trained and working. 2 
  3 
In the meantime, can you review this document I prepared regarding the types of surveys we 4 
perform now and in the expected future.  I also attached two (2) quotes for RTK GPS equipment 5 
(Altus 3X and Trimble R8) to complete those tasks effectively and the associated spec sheets & 6 
training.  There are 10 attachments in total. 7 
  8 
Can you advise if they are appropriate?  If not, what you would recommend. 9 
 10 
Ideally we will have the proper equipment selected, purchased and delivered so it will be available 11 
upon your arrival. 12 
 13 
If this is not a wise approach and requires more research – please advise if you can further assist or 14 
if you would like to wait until you arrive. 15 
 16 
Thanks and we will get you details for your arrival soon. 17 
 18 
Sincerely, 19 
  20 
Tyler McDougal, PE 21 
Operations Engineering Manager 22 
Gator Dredging 23 
13630 50th Way North 24 
Clearwater, FL 33760 25 
Phone: 727.527.1300  Voicemail Code: 224 26 
Fax: 727.527.1303 27 
Mobile: 727.776.8910 28 
Email:tyler@gatordredging.com 29 
www.gatordredging.com  30 
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RESPONSE Re: Work & Arrival Details 1 
Friday, August 21, 2015 2:01 PM 2 
From:  3 
"DeSalvo Andrew" <andrew.desalvo@yahoo.com> 4 
To:  5 
"Tyler McDougal" <tyler@gatordredging.com> 6 
Cc:  7 
"Christy Vanderpool - Gator Dredging" <Christy@gatordredging.com> 8 

 3 Files 9 
 3 MB 10 
 Download All 11 
  12 

PDF 13 
DREDGEPACK_Brochure.pdf 14 
2 MB 15 
Save 16 
 17 

  18 
PDF 19 
022482-1623D-4_Trimble Marine Solutions_BRO_0315_LR (1).pdf 20 
775KB 21 
Save 22 
 23 

  24 
PDF 25 
022482-2230B_TrimbleTablet_DS_0713_LR.pdf 26 
328KB 27 
Save 28 
 29 
August 21, 2015 30 
 31 
Tyler McDougal, PE  Operations Engineering Manager  32 
Gator Dredging  33 
13630 50th Way North  34 
Clearwater, FL 33760  35 
Phone: 727.527.1300  Voicemail Code: 224  36 
Fax: 727.527.1303  37 
Mobile: 727.776.8910  38 
Email:tyler@gatordredging.com  39 
www.gatordredging.com 40 
 41 
from the desk of Andrew DeSalvo 42 
 43 
SUBJECT: RESPONSE Re: Work & Arrival Details 44 
 45 
To whom it may concern; / Tyler 46 
 47 
Thanks for your correspondence, Date: Friday, August 21, 2015, 12:46 PM. 48 
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 1 
Please find a response by the numbers, as follows: 2 
 3 
Work & Arrival Details, at 1.) Thank you for accepting the offer of employment and look forward 4 
to seeing you the week of the 31st of August. 5 
 6 
RESPONSE, Work & Arrival Details, at 1.): My pleasure, and I look forward to meeting you all.  7 
 8 
Work & Arrival Details, at 2.) Christy, Mike Henderson (Turkey Point Project Manager) and I are 9 
currently working on the details of where and when to report.  This job has some required training 10 
to complete before your work can begin, so we are figuring out the best way to get you trained and 11 
working. 12 
 13 
RESPONSE, Work & Arrival Details, at 2.): a.) Please contact me via the Floridian Hotel in 14 
Homestead, FL; b.)  I have your attachment for the Altus Field Training 10 hour day Altus field 15 
training estimate - is this the required training to complete before your work can begin, that you 16 
reference? 17 
 18 
Work & Arrival Details, at 3.) In the meantime, can you review this document I prepared regarding 19 
the types of surveys we perform now and in the expected future.  I also attached two (2) quotes for 20 
RTK GPS equipment (Altus 3X and Trimble R8) to complete those tasks effectively and the 21 
associated spec sheets & training.  There are 10 attachments in total. 22 
 23 
RESPONSE, Work & Arrival Details, at 3.) I will review the document you prepared regarding the 24 
types of surveys we perform now and in the expected future; and I will review the attached two (2) 25 
quotes. QUESTION: Please describe 6” disc; and 2” disc, referenced as follows: • Shallow water 0’ 26 
– 10’ depth pre-dredge hand surveys with lightweight (carbon fiber rod with 6” disc) pole • Shallow 27 
water 0’ – 10’ depth progress and post-dredge hand surveys with heavier (steel rod with 2” disc).  28 
 29 
Work & Arrival Details, at 4.) Can you advise if they are appropriate?  If not, what you would 30 
recommend. 31 
 32 
RESPONSE, Work & Arrival Details, at 4.) 33 
 34 
a.) PLEASE ADVISE with RATIONALE FOR DECISION and names and addresses of 35 
INTERESTED PARTIES who specified HARDWARE: Altus 3X; Trimble R8; and SOFTWARE: 36 
Carlson SurvCE; 37 
 38 
b.) see Offer of Employment, EXHIBIT "A", enclosed below: A New RTK system you can spec for 39 
your use: PRELIMINARY INVESTIGATION: DREDGEPACK (see ANNEX I, enclosed below) 40 
and Trimble RTK GPS (see ANNEX II, enclosed below) for survey data from GPS (differential and 41 
RTK techniques) and conventional surveying methods. Also, How Civil 3D is useful for Dredging? 42 
(see ANNEX III, enclosed below); 43 
 44 
c.) see Offer of Employment, EXHIBIT "A", enclosed below: new high end laptop for quality 45 
performance: PRELIMINARY INVESTIGATION: Trimble Site Tablet Fully-functional Field 46 
Tablet (see ANNEX II B.); AND WHATEVER YOU HAVE IN STOCK as a desktop computer 47 
with large monitor and data collector docking station that GATOR Information Technology can 48 
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install in my hotel in Homestead, and access from Clearwater, via the Internet; 1 
 2 
Work & Arrival Details, at 5.) Ideally we will have the proper equipment selected, purchased and 3 
delivered so it will be available upon your arrival. 4 
 5 
RESPONSE, Work & Arrival Details, at 5.) Suggest you postpone purchase until we complete 6 
SCOPE OF INVESTIGATION for the hardware and software, and until we have consensus 7 
between INTERESTED PARTIES including Operations Engineering, Information Technology, 8 
Project Manager, et al. 9 
 10 
Work & Arrival Details, at 6.) If this is not a wise approach and requires more research – please 11 
advise if you can further assist or if you would like to wait until you arrive. 12 
 13 
RESPONSE, Work & Arrival Details, at 6.) Please see RESPONSE, at 4., and RESPONSE, at 5.); 14 
and, please see correspondence, dated August 20, 2015 SUBJECT: Offer of Employment – Survey 15 
Crew Chief (EXHIBIT "A", enclosed below). 16 
 17 
Work & Arrival Details, at 7.) Thanks and we will get you details for your arrival soon. 18 
 19 
RESPONSE, Work & Arrival Details, at 7.) Please contact me via the Floridian Hotel in 20 
Homestead, FL. Please note that I will not have email or mobile telephone communications in 21 
transit, after 5PM PT on Friday August 21, 2015. My cellular phone carrier has NO COVERAGE in 22 
the state of Florida. Please issue a company cellular phone. 23 
 24 
Yours sincerely,  25 
 26 
/ SIGNED 27 
 28 
ANDREW DeSALVO   29 
(206)579-5021   30 
andrew.desalvo@yahoo.com   31 
 32 
3 Attachments 33 
3 MB 34 
 35 
PDF 36 
DREDGEPACK_Brochure.pdf 37 
2 MB 38 
 39 
PDF 40 
022482-1623D-4_Trimble Marine Solutions_BRO_0315_LR (1).pdf 41 
775KB 42 
 43 
PDF 44 
022482-2230B_TrimbleTablet_DS_0713_LR.pdf 45 
328KB 46 
 47 
enclosure 48 



Issue Id: 0004 2501 89-01                     REASON FOR APPEAL                     Claimant Id: 8650254 
 

Page C129 of C180 
 

 1 
EXHIBIT "A" 2 
 3 
August 20, 2015 SUBJECT: Offer of Employment – Survey Crew Chief,  4 
 5 
August 20, 2015 6 
 7 
Tyler McDougal, P.E. Operations Engineering Manager 8 
Gator Dredging 9 
(727) 776-8910 10 
Tyler@gatordredging.com 11 
 12 
from the desk of Andrew DeSalvo 13 
 14 
SUBJECT: Offer of Employment – Survey Crew Chief 15 
 16 
Dear Tyler; 17 
 18 
Thanks again for your interest in my qualifications for the Survey Crew Chief Position. 19 
 20 
I will start work on August 31, 2015, within forty eight hours after arrival on Friday August 28, 2015. 21 
 22 
Please find my opinion pertaining to Offer of Employment – Survey Crew Chief - Planned 23 
equipment for use:  24 
 25 
1.) A New RTK system you can spec for your use: PRELIMINARY INVESTIGATION: 26 
DREDGEPACK (see ANNEX I, enclosed below) and Trimble RTK GPS (see ANNEX II, 27 
enclosed below) for survey data from GPS (differential and RTK techniques) and conventional 28 
surveying methods. Also, How Civil 3D is useful for Dredging? (see ANNEX III, enclosed below); 29 
 30 
2.) new high end laptop for quality performance: PRELIMINARY INVESTIGATION: Trimble 31 
Site Tablet Fully-functional Field Tablet (see ANNEX II B.); AND WHATEVER YOU HAVE IN 32 
STOCK as a desktop computer with large monitor and data collector docking station that GATOR 33 
Information Technology can install in my hotel in Homestead, and access from Clearwater, via the 34 
Internet; 35 
 36 
3.) dedicated survey truck for your use or proper car allowance, PRELIMINARY 37 
INVESTIGATION: WHATEVER YOU HAVE IN STOCK; OR, (see ANNEX IV, enclosed 38 
below) as you suggested, F-150 Regular Cab XL Wheelbase - 6.5' Box; Tonneau Pickup Box Cover - 39 
Hard (or aftermarket steel toolbox) Optional; 4x4 Optional (subject to your discretion) OR JEEP 40 
Wrangler or Wrangler Unlimited;  41 
 42 
Also, I have a preliminary design for a method for improving data collection process for a one-man 43 
marine deployed land surveying system which may be adapted to surveying the cooling canal system, 44 
the dominant feature of the existing Turkey Point power plant site.  45 
 46 
Yours sincerely,   47 
 48 
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ANDREW DeSALVO   1 
(206)579-5021   2 
andrew.desalvo@yahoo.com 3 
 4 
3 Attachments 5 
3 MB 6 
 7 
PDF 8 
DREDGEPACK_Brochure.pdf 9 
2 MB 10 
 11 
PDF 12 
022482-1623D-4_Trimble Marine Solutions_BRO_0315_LR (1).pdf 13 
775KB 14 
 15 
PDF 16 
022482-2230B_TrimbleTablet_DS_0713_LR.pdf 17 
328KB  18 
 19 
enclosure 20 
 21 
ANNEX I 22 
 23 
DREDGEPACK® is designed to save you money. It keeps your crew working in the dredge cut 24 
and prevents them from wasting time and money by digging too deep or outside the channel. 25 
DREDGEPACK® is designed to work with cutter suction, hopper, bucket and excavator 26 
operations. 27 
 28 
Using tools in DREDGEPACK®, your SURVEY data is loaded into a color coded matrix. Your 29 
survey data can come from single beam data, multibeam data or multiple transducer data. 30 
DREDGEPACK® will monitor the exact position and depth of the digging tool and keep track of 31 
an ‘As Dredged’ surface. You’ll be able to see exactly where your digging tool is in plan view and in 32 
profile view. You’ll also be able to see the channel design depth and channel overdepth in profile 33 
view. 34 
 35 
Dredging plans can be simple channels or complex surfaces, as created in the ADVANCE 36 
CHANNEL DESIGN program. 37 
 38 
For a cutter suction dredge, typical inputs to DREDGEPACK® are a directional DGPS and an 39 
inclinometer to determine the angle of the ladder arm. DREDGEPACK® integrates to several 40 
commercially available inclinometers, or can read existing equipment using OPC Network interfaces 41 
or analog/digital cards. 42 
 43 
For more information on cutter suction or auger dredges please visit Ellicott Dredges 44 
www.dredge.com and IMS Dredges www.imsdredge.com 45 
 46 
For a hopper dredge, DREDGEPACK® also needs to be able to determine the exact draft of the 47 
vessel. Typical inputs for a hopper system include DGPS, ship’s gyro, and a bubbler system that 48 
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provides forward/aft draft information and depth information at one or two points on each ladder 1 
arm. 2 
 3 
DREDGEPACK® is being used on many excavator operations. Typical inputs are a DGPS (or 4 
RTK DGPS), heading sensor and 3-inclinometer systems (Ocala, eTrac, Prolec, etc.). 5 
 6 
URL: http://www.hypack.com/new/Sales/Products/DREDGEPACK/tabid/60/Default.aspx 7 
 8 
Attachments PDF DREDGEPACK_Brochure.pdf 2 MB 9 
 10 
ANNEX II 11 
 12 
A.) HYDROpro and Trimble marine construction GPS sensors such as the Trimble SPS855 GNSS 13 
Modular Receiver and SPS555H Heading Add-on can be installed on several types of waterway 14 
dredging machines, including: 15 
 16 
•Dredging excavators 17 
 18 
It offers specialized tools for: 19 
•Positioning dredge vessels, barges, tugs and other construction vessels 20 
 21 
http://construction.trimble.com/products/marine-systems/hydropro-software 22 
 23 
Terramodel HDMS is a family of powerful software tools for the marine surveying and construction 24 
industry. With full drafting, design and visualization functionalities, you can generate an entire map 25 
of your wet construction project in just seconds. 26 
 27 
The Terramodel® HDMS core module allows you to quickly import Trimble HYDROpro™ survey 28 
data into a project structure that is suitable for the way hydrographic data is handled and presented 29 
 30 
http://construction.trimble.com/products/marine-systems/terramodel-hdms 31 
 32 
Attachments PDF 022482-1623D-4_Trimble Marine Solutions_BRO_0315_LR (1).pdf 775KB 33 
 34 
B.) Trimble Site Tablet Fully-functional Field Tablet 35 
•Connect your office to the construction site with a cellular modem, laptop, GPS and controller in 36 
one device 37 
Use the Trimble Site Tablet and SCS900 Site Controller Software with a Trimble SPS GNSS 38 
Receiver or Total Station for: 39 
•Measuring and verifying original ground levels and site features 40 
•Monitoring real-time cut/fill information 41 
•Checking finished grade and laid material thickness against design elevations and tolerances 42 
•Computing progress and material stockpile volumes 43 
•Monitoring, and conducting quality control for earthworks and paving operations 44 
•Assessing as-built measurements and generating high quality reports for record keeping, approvals, 45 
and payment purposes 46 
•Synchronizing design and field data via the Internet 47 
 48 
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Water . . . . . . . . . . . . . . . . . . . . . . . . . . Immersible in 1 meter of water for 30 minutes, IP65, 1 
MIL-STD-810F, Method 512.4, 2 
Procedure I, Water Jet 12.5 mm dia. 3 
@ 2.5–3 m, 100 Liter/min 4 
 5 
Operating system. . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . . Microsoft® Windows® 7 6 
 7 
http://construction.trimble.com/products/site-positioning-systems/trimble-site-tablet 8 
 9 
Attachments PDF 022482-2230B_TrimbleTablet_DS_0713_LR.pdf 328KB  10 
 11 
C.) Trimble SPS855 Modular GNSS Receiver is a fully upgradable receiver that can be configured in 12 
a variety of ways: 13 
•As a Rover only with Location RTK accuracy and Precise Vertical 14 
•As a Rover only with Precision RTK accuracy 15 
 16 
http://construction.trimble.com/products/site-positioning-systems/sps855-gnss-modular-receiver 17 
 18 
D.) Steering Systems  19 
    20 
Trimble offers assisted and automated steering options to help keep your farming vehicles on line-so 21 
you can focus on other farming tasks. With the added benefit of terrain compensation technology, 22 
you can operate in difficult terrain conditions while minimizing skips, overlaps, and guess rows. 23 
 24 
http://www.trimble.com/Agriculture/autopilot/ 25 
 26 
The Trimble® EZ-Pilot® assisted steering system provides high-accuracy steering at an affordable 27 
price. When you are driving your vehicle, the EZ-Pilot system turns the wheel for you with a 28 
compact electric motor drive using guidance from Trimble displays to help keep you on line and 29 
improve your efficiency.   30 
 31 
http://www.trimble.com/Agriculture/ez-pilot.aspx 32 
 33 
E.) LOCATE A DEALER AND REQUEST A DEMO 34 
 35 
Measutronics Corporation  36 
P.O. Box 5800 37 
Lakeland, FL 33807-5800  38 
United States 39 
Phone: 863-644-8712 40 
Lou_Nash@Measutronics.com 41 
measutronics.com 42 
 43 
ANNEX III 44 
 45 
AutoCAD Civil 3D General Discussion Harbor Design & Dredging 46 
 47 
http://forums.autodesk.com/t5/autocad-civil-3d-general/harbor-design-dredging/td-p/2351830 48 
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 1 
How Civil 3D is useful for Dredging? 2 
 3 
Typical use is: 4 
- import hydrographic survey xyz and breakline data to create existing bathymetric surface 5 
- add channel boundaries and specify batters to create desired channel configuration 6 
- volume surface calcs 7 
- utilise geotechnical module to import sediment borehole data - create sediment surfaces and show 8 
cross-section profiles 9 
- calculate volumes of different sediment types to be dredged and visualisation of sediment strata 10 
- overlay dredging footprint on aerial photography and environmental constraints maps - e.g. 11 
calculation of environmental offset payments 12 
- plot out pipeline lengths, deposition areas, fill depths, etc. 13 
 14 
http://forums.autodesk.com/t5/autocad-civil-3d-general/how-civil-3d-is-useful-for-dredging/td-15 
p/5613663 16 
 17 
ANNEX IV 18 
 19 
F-150 Regular Cab XL Wheelbase - 6.5' Box  20 
Standard Features  XL   21 
Equipment Group 100A  22 
• 3.5L V6 Ti-VCT engine with Flex Fuel Capability 23 
• Electronic six-speed automatic transmission with tow/haul mode 24 
• AdvanceTrac® with RSC® (Roll Stability Control™) 25 
• Trailer Sway Control 26 
Cruise control option 27 
Tonneau Pickup Box Cover - Hard (or aftermarket steel toolbox) 28 
Optional   29 
4x4  30 
Optional  31 
 32 
 33 
copyright 2015 Andrew DeSalvo  34 
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OBSERVATIONS: Carlson Software Fw: Work & Arrival Details 1 
Friday, August 21, 2015 3:33 PM 2 
From:  3 
"DeSalvo Andrew" <andrew.desalvo@yahoo.com> 4 
To:  5 
"Tyler McDougal" <tyler@gatordredging.com> 6 

 5 Files 7 
 9 MB 8 
 Download All 9 
  10 

DOCX 11 
Types of Survey and Quality Control Tasks for RTK GPS.docx 12 
15KB 13 
Save 14 
 15 

  16 
PDF 17 
SurvCE Getting Started GPS.PDF 18 
557KB 19 
Save 20 
 21 

  22 
PDF 23 
SurvCE_GPS_Base-Rover.pdf 24 
169KB 25 
Save 26 
 27 

  28 
PDF 29 
SurvCE_V2_Tutorial.pdf 30 
2 MB 31 
Save 32 
 33 

  34 
PDF 35 
MC-Catalog-Feb2014-Final-web.pdf 36 
6 MB 37 
Save 38 
 39 
August 21, 2015 40 
 41 
Tyler McDougal, PE  Operations Engineering Manager  42 
Gator Dredging  43 
13630 50th Way North  44 
Clearwater, FL 33760  45 
Phone: 727.527.1300  Voicemail Code: 224  46 
Fax: 727.527.1303  47 
Mobile: 727.776.8910  48 
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Email:tyler@gatordredging.com  1 
www.gatordredging.com 2 
 3 
from the desk of Andrew DeSalvo 4 
 5 
MEMORANDUM FOR: Tyler McDougal, PE  Operations Engineering Manager  6 
 7 
SUBJECT: OBSERVATIONS: Carlson Software Fw: Work & Arrival Details 8 
 9 
1.) Thanks for your correspondence, Date: Friday, August 21, 2015, 12:46 PM Re: Work & Arrival 10 
Details. 11 
 12 
2.) Please find REFERENCE "From the President’s Desk" and OBSERVATIONS of my personal 13 
experience with Carlson Software, with FINDINGS and an OPINION, as follows;   14 
 15 
REFERENCE 16 
 17 
"From the President’s Desk: Carlson Software Carlson SurvCE is the most popular third party data 18 
collection solution. Our software production is now led by Dave Carlson, who heads up the best 19 
programming team in the industry.  20 
 21 
http://www.carlsonsw.com/about/companyinfo/ 22 
 23 
Carlson Machine Control’s machine guidance and fleet management solutions for mining, quarrying, 24 
dredging and landfill operations". 25 
 26 
http://www.carlsonsw.com/?s=dredging 27 
 28 
3.) OBSERVATIONS 29 
 30 
I was a guest of Bruce Carlson for a tour at the Carlson Software Research and Development 31 
laboratories in Massachusetts; and I was a guest of Bruce Carlson for dinner with the Carlson 32 
Software Research and Development. 33 
 34 
Bruce Carlson told me that Dave Carlson, his nephew, was hired at the request of the brother of 35 
Bruce Carlson. I was offered a position with Carlson Software Research and Development 36 
laboratories in Colorado; and, I did not accept the position due to NO CONFIDENCE in the civil 37 
engineering training and land surveying mathematical knowledge of Dave Carlson, Executive V.P. of 38 
Development. 39 
 40 
URL: http://www.carlsonsw.com/about/companyinfo/ 41 
 42 
4.) FINDINGS 43 
 44 
Preliminary research investigation would show that Carlson Software is a third party data collection 45 
solution; Carlson Machine Control is the software solution for dredging; Randy Noland is Vice 46 
President of Business Development, and Director of Machine Control for Carlson Software. 47 
 48 
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URL: http://www.carlsonsw.com/about/companyinfo/ 1 
 2 
For those who have already made a receiver investment, there is a good chance that Carlson 3 
software is compatible and can maximize your previous investments. Call us with the brand and 4 
model number and we will discuss compatibility (see Attachments PDF MC-Catalog-Feb2014-Final-5 
web.pdf 6 MB). 6 
 7 
URL: http://www.carlsonsw.com/wordpress/wp-content/uploads/2014/02/MC-Catalog-8 
Feb2014-Final-web.pdf 9 
 10 
5.) OPINION 11 
 12 
I believe that Carlson Software may not be suitable the primary specification for Gator Dredging; 13 
and, Carlson Software may not compatible for those who have already made a receiver investment. 14 
Also, I believe that liability for latent product defect may be limited by the capitalization of Carlson 15 
Software, a privately held company. NOTE: Carlson Software is not my primary specification for 16 
Gator Dredging. 17 
 18 
Yours sincerely, 19 
 20 
/ SIGNED   21 
 22 
ANDREW DeSALVO   23 
(206)579-5021   24 
andrew.desalvo@yahoo.com   25 
 26 
5 Attachments 27 
9 MB 28 
 29 
DOCX 30 
Types of Survey and Quality Control Tasks for RTK GPS.docx 31 
15KB 32 
 33 
PDF 34 
SurvCE Getting Started GPS.PDF 35 
557KB 36 
 37 
PDF 38 
SurvCE_GPS_Base-Rover.pdf 39 
169KB 40 
 41 
PDF 42 
SurvCE_V2_Tutorial.pdf 43 
2 MB 44 
 45 
PDF 46 
MC-Catalog-Feb2014-Final-web.pdf 47 
6 MB 48 



Issue Id: 0004 2501 89-01                     REASON FOR APPEAL                     Claimant Id: 8650254 
 

Page C137 of C180 
 

 1 
enclosure 2 
 3 
ANNEX I 4 
 5 
Designed for Dredging Equipped Excavators 6 
For Excavators dredging from land or water 7 
Most productive 8 
calibration routine 9 
on the market. 10 
200% faster! 11 
• Plan and profile views showing barge, excavator position and 12 
real-time depth information 13 
• Real-time update of cut/fill/on-grade relative to DTM file 14 
• Supports most GNSS receivers with the world’s most 15 
extensive GNSS library 16 
• Barge and excavator independent monitoring/visualization 17 
• Support of angle sensors, flowmeters, and absolute 18 
or relative encoders 19 
• Multiple attachment support 20 
• Supports multi-boom, multi-stick and tilt bucket 21 
 22 
Key Features 23 
• Supports multiple surface file types directly including DXF and DWG 24 
• Cut/Fill color map 25 
• GSM remote support 26 
• Ability to visualize progress in blind, underwater cuts 27 
• Calculations menu - inverse, points on a line, create a 28 
CL from series of points, etc. 29 
• Newly improved slope routine 30 
• PDF output of points stored 31 
• Coordinate editor 32 
• Localization editor and global projections 33 
• Unique calibration routine that is accurate and 200% faster 34 
 35 
Special Features 36 
• Flowmeter support means no sensors directly on the bucket for harsh environments 37 
• Hydraulic grabber support with open/close monitoring (no sensors on the grab!) 38 
• Add your own custom tool attachment or machine design 39 
• Log files recorded locally for post analysis 40 
• Compatible with Carlson Machine Control’s Fleet Manager Office™ 41 
 42 
Dredging 43 
• Software configurable for: 44 
• Single and dual axis 45 
• Angularity 46 
• ID and baud rates 47 
• CANbus emulation 48 
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• All sensors pre-calibrated in the factory so they can easily 1 
be replaced in the field with no recalibration 2 
• Sensors have same connectors so cables can be 3 
installed bidirectionally 4 
• Protective mounting plates and shield covers available 5 
• Rugged! IP69K. Submersible up to 25 meters! 6 
• Stainless steel construction for salt water applications 7 
 8 
Hardware Components 9 
Carlson offers a turn-key hardware and software solution including the CBx6 Control Box Console 10 
with integrated 11 
GNSS option, axial sensors, external GNSS receivers and wireless mesh infrastructure for 12 
connectivity to meet your 13 
management needs. 14 
For those who have already made a receiver investment, there is a good chance that Carlson 15 
software is 16 
compatible and can maximize your previous investments. Call us with the brand and model number 17 
and 18 
we will discuss compatibility. 19 
 20 
Hardware Components 21 
Heading Options 22 
MC Pro Vx6 23 
Base Station Options 24 
Sensors 25 
All in one unit! 26 
VSx6 27 
User defined heading for larger 28 
machines such as shovels, 29 
draglines and platform drills. 30 
BRx5 31 
Mobile Base Station 32 
Rx5 33 
Permanent Base Station 34 
Carlson Dual Axis/Angular Sensor 35 
Measures pitch and roll of machine 36 
to provide better accuracies 37 
 38 
Hardware Components 39 
Carlson offers a turn-key hardware and software solution including the CBx6 Control Box Console 40 
with integrated 41 
GNSS option, axial sensors, external GNSS receivers and wireless mesh infrastructure for 42 
connectivity to meet your 43 
management needs. 44 
For those who have already made a receiver investment, there is a good chance that Carlson 45 
software is 46 
compatible and can maximize your previous investments. Call us with the brand and model number 47 
and 48 



Issue Id: 0004 2501 89-01                     REASON FOR APPEAL                     Claimant Id: 8650254 
 

Page C139 of C180 
 

we will discuss compatibility. 1 
3-year 2 
warranty! 3 
CBx6 Control Box Console 4 
GNSS Inside 5 
A42 Antenna 6 
Supervisor Rugged Microsoft Windows 7 Tablet PC 7 
 8 
URL: http://www.carlsonsw.com/wordpress/wp-content/uploads/2014/02/MC-Catalog-9 
Feb2014-Final-web.pdf 10 
 11 
copyright 2015 Andrew DeSalvo 12 
  13 
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LEASE versus PURCHASE for PROCUREMENT of COMPUTER SOFTWARE, HARDWARE 1 
Fw: Work & Arrival Details 2 
Friday, August 21, 2015 4:36 PM 3 
From:  4 
"DeSalvo Andrew" <andrew.desalvo@yahoo.com> 5 
To:  6 
"Tyler McDougal" <tyler@gatordredging.com> 7 
Cc:  8 
"Christy Vanderpool - Gator Dredging" <Christy@gatordredging.com> 9 

 5 Files 10 
 3 MB 11 
 Download All 12 
  13 

DOCX 14 
Types of Survey and Quality Control Tasks for RTK GPS.docx 15 
15KB 16 
Save 17 
 18 

  19 
PDF 20 
Estimate_200_from_Higgs_Hydrographic_Tek.pdf 21 
16KB 22 
Save 23 
 24 

  25 
PDF 26 
Estimate_201_from_Higgs_Hydrographic_Tek.pdf 27 
14KB 28 
Save 29 
 30 

  31 
PDF 32 
R8S GatorDredging B+R NoTrade NL 7-29-15.pdf 33 
133KB 34 
Save 35 
 36 

  37 
PDF 38 
p946.pdf 39 
3 MB 40 
Save 41 
 42 
August , 2015 43 
 44 
from the desk of Andrew DeSalvo 45 
 46 
MEMORANDUM FOR: Tyler McDougal, PE  Operations Engineering Manager Gator Dredging; 47 
Christy Vanderpool Office Manager Gator Dredging  48 
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 1 
SUBJECT: LEASE versus PURCHASE for PROCUREMENT of COMPUTER SOFTWARE, 2 
HARDWARE Fw: Work & Arrival Details 3 
 4 
OBSERVATIONS 5 
 6 
1.) Computers and peripheral equipment are considered 5 year property under General Depreciation 7 
System (GDS); 8 
 9 
2.) computer software can be depreciated if acquired in connection with the acquisition of a 10 
business, and it may also qualify for the section 179 deduction and the special depreciation 11 
allowance. If you can depreciate the cost of computer software, use the straight line method over a 12 
useful life of 36 months. 13 
 14 
FINDINGS 15 
 16 
1.) I believe that computer hardware and software has minimal residual value (see PDF R8S 17 
GatorDredging B+R NoTrade NL 7-29-15.pdf) in FINANCIAL ANAYLSIS of PROCUREMENT 18 
of COMPUTER SOFTWARE, HARDWARE 19 
 20 
2.) I believe Operations Engineering should request that the GATOR Accounting Department 21 
present FINANCIAL ANAYLSIS of LEASE versus PURCHASE for PROCUREMENT of 22 
COMPUTER SOFTWARE, HARDWARE (see PDF R8S GatorDredging B+R NoTrade NL 7-29-23 
15.pdf 133KB). 24 
 25 
Yours sincerely,   26 
 27 
ANDREW DeSALVO   28 
(206)579-5021   29 
andrew.desalvo@yahoo.com   30 
 31 
5 Attachments 32 
3 MB 33 
 34 
DOCX 35 
Types of Survey and Quality Control Tasks for RTK GPS.docx 36 
15KB 37 
 38 
PDF 39 
Estimate_200_from_Higgs_Hydrographic_Tek.pdf 40 
16KB 41 
 42 
PDF 43 
Estimate_201_from_Higgs_Hydrographic_Tek.pdf 44 
14KB 45 
 46 
PDF 47 
R8S GatorDredging B+R NoTrade NL 7-29-15.pdf 48 
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133KB 1 
 2 
PDF 3 
p946.pdf 4 
3 MB 5 
 6 
enclosure 7 
 8 
ANNEX I 9 
 10 
Publication 946 11 
Cat. No. 13081F 12 
How To 13 
Depreciate 14 
Property 15 
•Section 179 Deduction 16 
•Special Depreciation 17 
Allowance 18 
•MACRS 19 
•Listed Property 20 
For use in preparing 21 
2014 Returns 22 
 23 
Eligible Property 24 
 25 
To qualify for the section 179 deduction, your property must be one of the following types of 26 
depreciable prop-erty. 27 
 28 
5. Off-the-shelf computer software placed in service in tax in years beginning before 2015. 29 
 30 
Off the shelf computer software. Off-the-shelf computer software placed in service in tax years 31 
beginning before 2015, is qualifying property for purposes of the section 179 deduction. This is 32 
computer software that is readily available for purchase by the general public, is subject to a 33 
nonexclusive license, and has not been substantially modified. It includes any program designed to 34 
cause a computer to perform a desired function. However, a database or similar item is not 35 
considered computer software unless it is in the public domain and is incidental to the operation of 36 
otherwise qualifying software. 37 
 38 
Tangible personal property. Tangible personal property is any tangible property that is not real 39 
property. It includes the following property. 40 
 41 
Machinery and equipment. 42 
 43 
Computer software. Computer software is generally a section 197 intangible and cannot be 44 
depreciated if you acquired it in connection with the acquisition of assets 45 
constituting a business or a substantial part of a business. However, computer software is not a 46 
section 197 intangible and can be depreciated, even if acquired in connection with the acquisition of 47 
a business, if it meets all of the following tests. 48 
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 1 
It is readily available for purchase by the general public. 2 
It is subject to a nonexclusive license. 3 
It has not been substantially modified. 4 
If the software meets the tests above, it may also qualify for the section 179 deduction and the 5 
special depreciation allowance, discussed later. If you can depreciate the 6 
cost of computer software, use the straight line method over a useful life of 36 months. 7 
 8 
Also, the definition of section 179 property will not include off-the-shelf computer software. 9 
 10 
Certain Qualified Property Acquired After December 31, 2007 11 
You can take a 50% special depreciation deduction allow-ance for certain qualified property acquired 12 
after Decem-ber 31, 2007. Your property is qualified property if it meets the following requirements. 13 
1. 14 
It is one of the following types of property. 15 
 16 
c. 17 
Computer software that is readily available for pur-chase by the general public, is subject to a nonex-18 
clusive license, and has not been substantially modified. (The cost of some computer software is 19 
treated as part of the cost of hardware and is de-preciated under MACRS.) 20 
 21 
You can take a 50% special depreciation deduction allowance for certain qualified property acquired 22 
after December 31, 2007. Your property is qualified property if it meets the following requirements. 23 
Computer software that is readily available for purchase by the general public, is subject to a 24 
nonexclusive license, and has not been substantially modified. (The cost of some computer software 25 
is treated as part of the cost of hardware and is depreciated under MACRS.) 26 
 27 
Which Property Class Applies Under General Depreciation System (GDS)? 28 
 29 
2. 5year property. 30 
 31 
b. Computers and peripheral equipment. 32 
 33 
Recovery Periods Under ADS 34 
 35 
The recovery periods for most property generally are longer under ADS than they are under GDS. 36 
The following table shows some of the ADS recovery periods. 37 
Property                                                     Recovery Period 38 
Computers and peripheral equipment . . . 5 years 39 
 40 
Computers and Related Peripheral Equipment 41 
 42 
A computer is a programmable, electronically activated device capable of accepting information, 43 
applying prescri-bed processes to the information, and supplying the re-sults of those processes with 44 
or without human interven-tion. It consists of a central processing unit with extensive storage, logic, 45 
arithmetic, and control capabilities. 46 
Related peripheral equipment is any auxiliary machine which is designed to be controlled by the 47 
central process-ing unit of a computer. 48 
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The following are neither computers nor related periph-eral equipment. 1 
Any equipment that is an integral part of other property that is not a computer. 2 
Typewriters, calculators, adding and accounting ma-chines, copiers, duplicating equipment, and 3 
similar equipment. 4 
Equipment of a kind used primarily for the user's amusement or entertainment, such as video 5 
games. 6 
 7 
Table B-1. Table of Class Lives and Recovery Periods 8 
 9 
Asset class 00.12 10 
Description of assets included 11 
 12 
Information Systems: 13 
Includes computers and their peripheral equipment used in administering normal business 14 
transactions and the maintenance of business records, their retrieval and analysis. 15 
Information systems are dened as: 16 
1) Computers: A computer is a programmable electronically activated device capable of 17 
accepting information, applying prescribed processes to the information, and supplying the 18 
results of these processes with or without human intervention. It usually consists of a central 19 
processing unit containing extensive storage, logic, arithmetic, and control capabilities. 20 
Excluded from this category are adding machines, electronic desk calculators, etc., and other 21 
equipment described in class 00.13. 22 
2) Peripheral equipment consists of the auxiliary machines which are designed to be placed 23 
under control of the central processing unit. Nonlimiting examples are: Card readers, card 24 
punches, magnetic tape feeds, high speed printers, optical character readers, tape cassettes, 25 
mass storage units, paper tape equipment, keypunches, data entry devices, teleprinters, 26 
terminals, tape drives, disc drives, disc les, disc packs, visual image projector tubes, card 27 
sorters, plotters, and collators. Peripheral equipment may be used on-line or off-line. 28 
Does not incude equipment that is an integral part of other capital equipment that is included 29 
in other classes of economic activity, i.e., computers used primarily for process or production 30 
control, switching, channeling, and automating distributive trades and services such as point 31 
of sale (POS) computer systems. Also, does not include equipment of a kind used primarily for 32 
amusement or entertainment of the user. 33 
 34 
Class Life (in years) 6 35 
Recovery Periods (in years)  36 
GDS (MACRS) 5  37 
ADS 5 38 
 39 
Asset class 00.13 40 
Description of assets included Data Handling Equipment; except Computers: 41 
Includes only typewriters, calculators, adding and accounting machines, copiers, and 42 
duplicating equipment. 43 
 44 
Class Life (in years) 6 45 
Recovery Periods (in years)  46 
GDS (MACRS) 5  47 
ADS 6 48 
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 1 
IRS Publication 946 Cat. No. 13081F How To Depreciate Property 2 
 3 
URL: http://www.irs.gov/pub/irs-pdf/p946.pdf 4 
 5 
copyright 2015 Andrew DeSalvo  6 



Issue Id: 0004 2501 89-01                     REASON FOR APPEAL                     Claimant Id: 8650254 
 

Page C146 of C180 
 

metadata for FPL DESIGN DATA for COOLING CANALS project TURKEY POINT in re: 1 
PROCUREMENT of COMPUTER SOFTWARE, HARDWARE Fw: Work & Arrival Details 2 
Friday, August 21, 2015 4:51 PM 3 
From:  4 
"DeSalvo Andrew" <andrew.desalvo@yahoo.com> 5 
To:  6 
"Tyler McDougal" <tyler@gatordredging.com> 7 

 5 Files 8 
 11 MB 9 
 Download All 10 
  11 

DOCX 12 
Types of Survey and Quality Control Tasks for RTK GPS.docx 13 
15KB 14 
Save 15 
 16 

  17 
PDF 18 
SurvCE Getting Started GPS.PDF 19 
557KB 20 
Save 21 
 22 

  23 
PDF 24 
SurvCE_GPS_Base-Rover.pdf 25 
169KB 26 
Save 27 
 28 

  29 
PDF 30 
SurvCE_V2_Tutorial.pdf 31 
2 MB 32 
Save 33 
 34 

  35 
PDF 36 
FPL_2014.pdf 37 
8 MB 38 
Save 39 
 40 
August 21, 2015 41 
 42 
from the desk of Andrew DeSalvo 43 
 44 
MEMORANDUM FOR: "Tyler McDougal" <tyler@gatordredging.com> 45 
 46 
SUBJECT: metadata for FPL DESIGN DATA for COOLING CANALS project TURKEY 47 
POINT in re: PROCUREMENT of COMPUTER SOFTWARE, HARDWARE Fw: Work & 48 
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Arrival Details 1 
 2 
Thanks for your correspondence Date: Friday, August 21, 2015, 12:46 PM 3 
 4 
1.) NEED TO KNOW metadata for FPL DESIGN DATA for COOLING CANALS at project 5 
TURKEY POINT. 6 
 7 
Yours sincerely,   8 
 9 
ANDREW DeSALVO   10 
(206)579-5021   11 
andrew.desalvo@yahoo.com   12 
 13 
5 Attachments 14 
11 MB 15 
 16 
DOCX 17 
Types of Survey and Quality Control Tasks for RTK GPS.docx 18 
15KB 19 
 20 
PDF 21 
SurvCE Getting Started GPS.PDF 22 
557KB 23 
 24 
PDF 25 
SurvCE_GPS_Base-Rover.pdf 26 
169KB 27 
 28 
PDF 29 
SurvCE_V2_Tutorial.pd 30 
2 MB 31 
 32 
PDF 33 
FPL_2014.pdf 34 
8 MB 35 
 36 
enclosure 37 
 38 
ANNEX I 39 
 40 
FLORIDA POWER & LIGHT CO TURKEY POINT POWER PLANT  41 
(2006) 42 
 43 
Searching... 44 
 45 
Expanded detail on TRI submissions for 2006 46 
 47 
Facility #1 : FLORIDA POWER & LIGHT CO TURKE 48 



Issue Id: 0004 2501 89-01                     REASON FOR APPEAL                     Claimant Id: 8650254 
 

Page C148 of C180 
 

 1 
Basic Facility Info facility_Basic_Facility_Info help link help link     2 
 3 
Facility Name FLORIDA POWER & LIGHT CO TURKEY POINT POWER PLANT  4 
Street Address 9700 SW 344 ST  5 
City HOMESTEAD  6 
State FL  7 
Zip Code 33035  8 
County MIAMI-DADE  9 
Parent Company FLORIDA POWER & LIGHT CO  10 
Parent Company Duns 006922371  11 
Standardized Parent Company NEXTERA ENERGY INC  12 
Facility Closed No  13 
Federal Facility Commercial facility  14 
Reporting Year 2006  15 
TRI Facility ID 33035TRKYP9700S  16 
113th Congressional District Florida 27  17 
 18 
Street map around facility (from MapQuest) 19 
 20 
Facility Mailing Address facility_Facility_Mailing_Address help link help link     21 
All data fields in this section were blank. 22 
 23 
Facility Lat/Long facility_Facility_Lat_Long help link help link  (Facility #1 : FLORIDA POWER 24 
& LIGHT CO TURKE)  25 
 26 
Latitude 0252609  27 
Longitude 0801952  28 
Preferred Latitude 0  29 
Preferred Longitude 0  30 
Pref. Lat/Long Accuracy 0  31 
FRS Latitude 25.435833  32 
FRS Longitude -80.331111  33 
FRS Lat/Long Reference Point Code 20  34 
FRS Lat/Long Reference Point FACILITY CENTROID  35 
FRS Lat/Long Method 27  36 
FRS Lat/Long Method Description UNKNOWN  37 
FRS Lat/Long Accuracy 10  38 
FRS Lat/Long Datum Code NAD  39 
FRS Lat/Long Datum NAD83  40 
 41 
 42 
Facility Contact Info facility_Facility_Contact_Info help link help link     43 
 44 
Public Contact Name GARY ANDERSEN  45 
Public Contact Phone 3052423826  46 
Tech Contact Name JOHN JONES  47 
Tech Contact Phone 5616917056  48 
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Tech Contact Email JOHN_JONES@FPL.COM  1 
 2 
 3 
Facility Primary IDs facility_Facility_Primary_IDs help link help link  (Facility #1 : FLORIDA 4 
POWER & LIGHT CO TURKE)  5 
 6 
Primary NAICS Code 221112: Fossil Fuel Electric Power Generation  7 
Primary Facility Duns 006922371  8 
Primary NPDES ID FL0001562  9 
Primary RCRA ID FLD000733683  10 
Primary UIC ID NA  11 
 12 
 13 
Facility Current Info facility_Facility_Current_Info help link help link     14 
 15 
Current Facility Name FLORIDA POWER & LIGHT CO TURKEY POINT POWER PLANT  16 
Current Street Address 9700 SW 344 ST  17 
Current City HOMESTEAD  18 
Current County MIAMI-DADE  19 
Current State and County FIPS 12086  20 
Current State FL  21 
Current Zip Code 33035  22 
Current Parent Company NEXTERA ENERGY INC  23 
Current Parent Duns 006922371  24 
Current Standard Parent Company NEXTERA ENERGY INC  25 
 26 
 27 
RSEI Score Facility Summary facility_RSEI_Score_Facility_Summary help link help link  (Facility 28 
#1 : FLORIDA POWER & LIGHT CO TURKE)  29 
 30 
RSEI Facility Fugitive Air Score 0  31 
RSEI Facility Stack Air Score 1,367  32 
RSEI Facility Water Release Score 0  33 
RSEI Facility Incineration Transfer Score 0  34 
RSEI Facility POTW Transfer Score 0  35 
RSEI Facility Total Score 1,367  36 
State percent Facility total score is 0.04% of the total score for Florida in 2006  37 
Year percent Facility total score is less than 0.01% of the total score for all of TRI for 2006  38 
 39 
http://data.rtknet.org/tri/tri.php?facility_id=33035TRKYP9700S&reporting_year=2006&detail=3 40 
 41 
copyright 2015 Andrew DeSalvo  42 
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Horizontal and Vertical Control Points for COOLING CANALS at project TURKEY POINT in 1 
re: PROCUREMENT of COMPUTER SOFTWARE, HARDWARE Fw: Work & Arrival Details 2 
Friday, August 21, 2015 5:51 PM 3 
From:  4 
"DeSalvo Andrew" <andrew.desalvo@yahoo.com> 5 
To:  6 
"Tyler McDougal" <tyler@gatordredging.com> 7 

 5 Files 8 
 11 MB 9 
 Download All 10 
  11 

DOCX 12 
Types of Survey and Quality Control Tasks for RTK GPS.docx 13 
15KB 14 
Save 15 
 16 

  17 
PDF 18 
SurvCE Getting Started GPS.PDF 19 
557KB 20 
Save 21 
 22 

  23 
PDF 24 
SurvCE_GPS_Base-Rover.pdf 25 
169KB 26 
Save 27 
 28 

  29 
PDF 30 
SurvCE_V2_Tutorial.pdf 31 
2 MB 32 
Save 33 
 34 

  35 
PDF 36 
FPL_2014.pdf 37 
8 MB 38 
Save 39 
 40 
August 21, 2015 41 
 42 
from the desk of Andrew DeSalvo 43 
 44 
MEMORANDUM FOR: "Tyler McDougal" <tyler@gatordredging.com> 45 
 46 
SUBJECT: Horizontal and Vertical Control Points for COOLING CANALS at project TURKEY 47 
POINT in re: PROCUREMENT of COMPUTER SOFTWARE, HARDWARE Fw: Work & 48 
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Arrival Details 1 
 2 
Thanks for your correspondence Date: Friday, August 21, 2015, 12:46 PM pertaining to Work & 3 
Arrival Details. 4 
 5 
1.) NEED TO KNOW Horizontal and Vertical Control Points for COOLING CANALS at project 6 
TURKEY POINT. 7 
 8 
Yours sincerely,   9 
 10 
ANDREW DeSALVO   11 
(206)579-5021   12 
andrew.desalvo@yahoo.com   13 
 14 
5 Attachments 15 
11 MB 16 
 17 
DOCX 18 
Types of Survey and Quality Control Tasks for RTK GPS.docx 19 
15KB 20 
 21 
PDF 22 
SurvCE Getting Started GPS.PDF 23 
557KB 24 
 25 
PDF 26 
SurvCE_GPS_Base-Rover.pdf 27 
169KB 28 
 29 
PDF 30 
SurvCE_V2_Tutorial.pdf 31 
2 MB 32 
 33 
PDF 34 
FPL_2014.pdf 35 
8 MB 36 
 37 
copyright 2015 Andrew DeSalvo  38 



Issue Id: 0004 2501 89-01                     REASON FOR APPEAL                     Claimant Id: 8650254 
 

Page C152 of C180 
 

RE: RESPONSE Re: Work & Arrival Details 1 
Saturday, August 22, 2015 11:08 AM 2 
From:  3 
"Tyler McDougal" <tyler@gatordredging.com> 4 
To:  5 
"DeSalvo Andrew" <andrew.desalvo@yahoo.com> 6 
Cc:  7 
"Christy Vanderpool - Gator Dredging" <Christy@gatordredging.com> 8 
Andrew, 9 
 10 
Could you sum up those 5 emails you sent me in a list of your questions and comments.  I have a 11 
busy week next week and would like to reply to quickly and effectively to all but have limited time. 12 
 13 
I will probably need to speak with you about some of the items.  What is the status of your cell 14 
phone again - I saw you mentioned you will run out of service range at some point. 15 
 16 
Thanks, 17 
 18 
Tyler McDougal, PE 19 
Operations Engineering Manager 20 
Gator Dredging 21 
13630 50th Way North 22 
Clearwater, FL 33760 23 
Phone: 727.527.1300  Voicemail Code: 224 24 
Fax: 727.527.1303 25 
Mobile: 727.776.8910 26 
Email:tyler@gatordredging.com 27 
www.gatordredging.com  28 
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ARRIVAL Re: Work & Arrival Details 1 
Saturday, August 29, 2015 4:09 AM 2 
From:  3 
"DeSalvo Andrew" <andrew.desalvo@yahoo.com> 4 
To:  5 
"Tyler McDougal" <tyler@gatordredging.com> 6 
Cc:  7 
"Christy Vanderpool - Gator Dredging" <Christy@gatordredging.com> 8 
August 29, 2015 9 
 10 
Tyler McDougal, PE Operations Engineering Manager 11 
Gator Dredging 12 
13630 50th Way North 13 
Clearwater, FL 33760 14 
Phone: 727.527.1300  Voicemail Code: 224 15 
Fax: 727.527.1303 16 
Mobile: 727.776.8910 17 
Email:tyler@gatordredging.com 18 
www.gatordredging.com 19 
 20 
from the desk of Andrew DeSalvo 21 
 22 
MEMORANDUM FOR: Tyler McDougal, PE Operations Engineering Manager 23 
 24 
SUBJECT: ARRIVAL Re: Work & Arrival Details 25 
 26 
My dear Mr. McDougal; 27 
 28 
I have ARRIVAL on schedule, Friday, August 29, 2015 in Homestead Florida. 29 
 30 
WILL CALL Mike Henderson (Turkey Point Project Manager) to report for work on schedule, 31 
Monday, August 31, 2015. 32 
 33 
PLEASE CALL via the Floridian Hotel in Homestead, FL. NOTE: I have limited access to 34 
electronic mail at the Floridian Hotel.  35 
 36 
My cellular phone carrier has NO COVERAGE in the state of Florida. Please issue a company 37 
cellular phone. 38 
 39 
Yours sincerely,  40 
 41 
/ SIGNED 42 
 43 
ANDREW DeSALVO 44 
(206)579-5021 45 
andrew.desalvo@yahoo.com 46 
 47 
copyright 2015 Andrew DeSalvo  48 
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Andrew DeSalvo; MAILING ADDRESS Re: Work & Arrival Details Re: Survey Crew Chief 1 
Position, Homestead, FL 2 
Saturday, August 29, 2015 6:31 AM 3 
From:  4 
"DeSalvo Andrew" <andrew.desalvo@yahoo.com> 5 
To:  6 
christy@gatordredging.com 7 
Cc:  8 
tyler@gatordredging.com 9 

 3 Files 10 
 2 MB 11 
 Download All 12 
  13 

PDF 14 
Turkey Point Access Entry Instructions.pdf 15 
595KB 16 
Save 17 
 18 

  19 
PDF 20 
TURKEY POINT NEW HIRE LOCATIONS.pdf 21 
295KB 22 
Save 23 
 24 

  25 
PDF 26 
HQ to Floridian Hotel.pdf 27 
1 MB 28 
Save 29 
 30 
August , 2015 31 
 32 
Christy L. Vanderpool 33 
Office Manager 34 
Gator Dredging 35 
13630 50th Way N 36 
Clearwater, FL 33760 37 
Phone: 727-527-1300 38 
Fax: 727-499-9890 39 
Email: christy@gatordredging.com 40 
Website: www.gatordredging.com 41 
 42 
from the desk of Andrew DeSalvo 43 
 44 
MEMORANDUM FOR: Christy L. Vanderpool Office Manager Gator Dredging 45 
 46 
SUBJECT: MAILING ADDRESS Re: Work & Arrival Details 47 
 48 
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Dear Ms. Vanderpool; / Christy 1 
 2 
Here is the MAILING ADDRESS for payroll, as follows: 3 
 4 
Andrew DeSalvo 5 
Post Office Box 900838 6 
Homestead FL 33090 7 
 8 
Yours sincerely, 9 
 10 
/ SIGNED   11 
 12 
ANDREW DeSALVO   13 
(206)579-5021   14 
andrew.desalvo@yahoo.com   15 
 16 
3 Attachments 17 
2 MB 18 
 19 
PDF 20 
Turkey Point Access Entry Instructions.pdf 21 
595KB 22 
 23 
PDF 24 
TURKEY POINT NEW HIRE LOCATIONS.pdf 25 
295KB 26 
 27 
PDF 28 
HQ to Floridian Hotel.pdf 29 
1 MB 30 
 31 
copyright 2015 Andrew DeSalvo  32 
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RE: ARRIVAL Re: Work & Arrival Details 1 
Saturday, August 29, 2015 10:44 AM 2 
From:  3 
"Tyler McDougal" <tyler@gatordredging.com> 4 
To:  5 
"DeSalvo Andrew" <andrew.desalvo@yahoo.com> 6 
Cc:  7 
"Christy Vanderpool - Gator Dredging" <Christy@gatordredging.com> 8 
Andrew, 9 
 10 
Our operation is canceled Monday due to the threat of the tropical storm. 11 
 12 
I will be arriving on-site mid-day on Tuesday and would like to meet with you Tuesday afternoon. 13 
 14 
I will call you when I arrive around 3pm to discuss.  We can meet on-site or for dinner and discuss 15 
the plan and equipment and other things.  We will get you paid for those hours. 16 
 17 
We will then start you (official first day) on Wednesday morning. 18 
 19 
Looking forward to it and apologize for the delay.  Luckily the storm does not appear to be much of 20 
a threat anymore. 21 
 22 
Sincerely, 23 
 24 
Tyler McDougal, PE 25 
Operations Engineering Manager 26 
Gator Dredging 27 
13630 50th Way North 28 
Clearwater, FL 33760 29 
Phone: 727.527.1300  Voicemail Code: 224 30 
Fax: 727.527.1303 31 
Mobile: 727.776.8910 32 
Email:tyler@gatordredging.com 33 
www.gatordredging.com  34 
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CONFIRMATION 3PM Tuesday, September 1, 2015 Re: Work & Arrival Details 1 
Saturday, August 29, 2015 2:00 PM 2 
From:  3 
"DeSalvo Andrew" <andrew.desalvo@yahoo.com> 4 
To:  5 
"Tyler McDougal" <tyler@gatordredging.com> 6 
Cc:  7 
"Christy Vanderpool - Gator Dredging" <Christy@gatordredging.com> 8 

 1 Files 9 
 297KB 10 
 Download All 11 
  12 

PDF 13 
TURKEY POINT NEW HIRE LOCATIONS.pdf 14 
297KB 15 
Save 16 
 17 
Homestead FL 18 
 19 
August , 2015 20 
 21 
Tyler McDougal, PE 22 
Operations Engineering Manager 23 
Gator Dredging 24 
13630 50th Way North 25 
Clearwater, FL 33760 26 
Phone: 727.527.1300  Voicemail Code: 224 27 
Fax: 727.527.1303 28 
Mobile: 727.776.8910 29 
Email:tyler@gatordredging.com 30 
www.gatordredging.com 31 
 32 
from the desk of Andrew DeSalvo 33 
 34 
MEMORANDUM FOR: Tyler McDougal, PE Operations Engineering Manager 35 
 36 
SUBJECT: CONFIRMATION 3PM Tuesday, September 1, 2015 Re: Work & Arrival Details 37 
 38 
My dear Mr. McDougal; / Tyler  39 
 40 
Thanks for your invitation to meet Tuesday, on-site or for dinner and discuss the plan and 41 
equipment and other things. 42 
 43 
I believe the plan under Andrew DeSalvo Re: Offer of Employment – Survey Crew Chief (see 44 
Attachments PDF TURKEY POINT NEW HIRE LOCATIONS.pdf 297KB), presents an 45 
agreement, as follows: 46 
 47 
"3.) Gator Dredging will provide three (3) days of motel reimbursement expense and per diem at 48 
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$30.00 for the trip from Seattle, WA to Homestead, Fl. Lodging and per diem will be provided upon 1 
your arrival in Homestead.  Mileage reimbursement for travel from current location to Clearwater, 2 
Florida estimated at $0.42/mile @ 3,100 miles = $1,260." 3 
 4 
NOTE: Actual mileage is 3,340 miles to Homestead, FL.  5 
 6 
"14.) We would like to offer a start date of August 31st, 2015." 7 
 8 
On Monday, August 31, 2015, I plan to visit the TURKEY POINT NEW HIRE LOCATIONS for 9 
physical examination and drug testing, to take a drug test prior to employment, on site. I have 10 
submitted the required information which returns a clear criminal background check is required for 11 
employment. 12 
 13 
Also, I need to complete Form W-4 so that your employer can withhold the correct federal income 14 
tax from your pay; and, to complete form I-9 to document verification of identity and authorization 15 
to work in the United States. 16 
 17 
I prefer to meet on site upon your arrival at three o'clock on Tuesday, September 1, 2015, to discuss 18 
the plan and equipment and other things. 19 
 20 
Thanks again for your interest in my qualifications; and, for the Offer of Employment – Survey 21 
Crew Chief, with Waterfront Property Services, LLC (dba Gator Dredging).  22 
 23 
Yours sincerely, 24 
 25 
/ SIGNED   26 
 27 
ANDREW DeSALVO   28 
(206)579-5021   29 
andrew.desalvo@yahoo.com   30 
 31 
1 Attachments 32 
297KB 33 
 34 
PDF 35 
TURKEY POINT NEW HIRE LOCATIONS.pdf 36 
297KB 37 
 38 
copyright 2015 Andrew DeSalvo  39 
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RE: CONFIRMATION 3PM Tuesday, September 1, 2015 Re: Work & Arrival Details 1 
Saturday, August 29, 2015 2:18 PM 2 
From:  3 
"Tyler McDougal" <tyler@gatordredging.com> 4 
To:  5 
"DeSalvo Andrew" <andrew.desalvo@yahoo.com> 6 
Cc:  7 
"Christy Vanderpool - Gator Dredging" <Christy@gatordredging.com> 8 
Andrew, 9 
 10 
Sounds great if you can get your lab and physical screening/work done on Monday.  I like that 11 
plan.  Write down the hours it takes you to complete this. 12 
 13 
Then we can get you the final paperwork to sign when we meet at the job site Tuesday around 3pm 14 
- I will call you before to confirm I am not running late. 15 
 16 
I will let Christy handle your other questions regarding lodging and per diem reimbursement.  She 17 
will be in the office on Monday morning and can address them at that time.  Please contact her at 18 
(727) 527-1300 extension 21. 19 
 20 
Sincerely, 21 
 22 
Tyler McDougal, PE 23 
Operations Engineering Manager 24 
Gator Dredging 25 
13630 50th Way North 26 
Clearwater, FL 33760 27 
Phone: 727.527.1300  Voicemail Code: 224 28 
Fax: 727.527.1303 29 
Mobile: 727.776.8910 30 
Email:tyler@gatordredging.com 31 
www.gatordredging.com 32 
  33 
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No Page Service 1 
Monday, August 31, 2015 6:59 AM 2 
From:  3 
"Christy Vanderpool - Gator Dredging" <Christy@gatordredging.com> 4 
To:  5 
"DeSalvo Andrew" <andrew.desalvo@yahoo.com> 6 

 1 Files 7 
 7KB 8 
 Download All 9 
  10 

JPG 11 
image001.jpg 12 
7KB 13 
Save 14 
 15 
Andrew,  16 
  17 
Was hoping you would have called by now.  The Floridian doesn’t have a “paging service” 18 
available.  I tried reaching you on your phone in the room with no success.  I can send you for your 19 
drug test but will need to get the Chain of Custody to you someway.  Please call the office. 20 
 21 
Thanks,  22 
  23 
Christy L. Vanderpool 24 
Office Manager 25 
Gator Dredging 26 
13630 50th Way N 27 
Clearwater, FL 33760 28 
Phone: 727-527-1300 EXT: 21 29 
Cell: 727-504-6146 30 
Fax: 727-499-9890 31 
Email: christy@gatordredging.com 32 
Website: www.gatordredging.com 33 
  34 



Issue Id: 0004 2501 89-01                     REASON FOR APPEAL                     Claimant Id: 8650254 
 

Page C161 of C180 
 

Gator - Work Plan for Week of 8/31 to 8/4 1 
Monday, August 31, 2015 7:17 AM 2 
From:  3 
"Tyler McDougal" <tyler@gatordredging.com> 4 
To:  5 
"DeSalvo Andrew" <andrew.desalvo@yahoo.com> 6 

 4 Files 7 
 28KB 8 
 Download All 9 
  10 

JPG 11 
image001.jpg 12 
6KB 13 
Save 14 
 15 

  16 
PNG 17 
image002.png 18 
3KB 19 
Save 20 
 21 

  22 
PNG 23 
image003.png 24 
4KB 25 
Save 26 
 27 

  28 
DOCX 29 
Types of Survey and Quality Control Tasks for RTK GPS.DOCX 30 
15KB 31 
Save 32 
 33 
Andrew, 34 
 35 
I am in the office in Clearwater today if you need anything.  I am having trouble going through the 36 
Floridian to get in touch with you so it would probably be easier to reach me. 37 
 38 
My new office number and extension is (727) 527-1300 ext. 24. 39 
 40 
If you could get the background check and health screening items done today it would be great. 41 
 42 
I will be there tomorrow afternoon to get you started. 43 
 44 
In the meantime – if you have a laptop or by using the hotel computer – if you could do some 45 
research on RTK GPS’s.  I attached the sheet I made on the tasks we will be using the unit 46 
for.  Again I was looking at a Trimble R8 and an Altus 3X for our needs.  If you could do a quick 47 
evaluation on those two units and find one or two more and do a quick evaluation on those.. I think 48 
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we would have enough products and information to be able to have a meaningful discussion on 1 
which one to choose or be able to narrow it down (rule some out) and do further investigation. 2 
  3 
My plan for this week – is to continue our process using our current differential hand GPS and get 4 
you familiar with it.  We will always use this process – especially for small jobs – plus it is a safe and 5 
reliable survey process – therefore it will be beneficial for you to have that skill going forward and 6 
until we get RTK process in motion.  7 
 8 
Summary of plan for you this week: 9 
·         Monday  - Andrew gets background check, health screening tests completed.  Perform some 10 
research on two current RTK set ups, find several more and do some quick research on them.. This 11 
research can continue through Tuesday early afternoon.  Please write down all your hours worked 12 
on all these items. 13 
·         Tuesday – Finalize research on the RTK set-ups.  Meet with Tyler on job site around 3pm 14 
(Tyler to confirm) to finalize new hire paperwork and discuss your findings on the RTK 15 
equipment.  Tyler can issue you a company cell phone at this time. 16 
·         Wednesday –  Load up crews on vessels and do post-dredge survey work in Section 1 of 17 
canal system using current Differential GPS methods.  One (1) three man crew. 18 
·         Thursday – Same as Wednesday. 19 
·         Friday – Same as Wednesday. 20 
·         *** Some time Wednesday through Friday – we can take a break and meet with Bill Coughlin 21 
– Chief Operating Officer – to discuss our findings with RTK system and recommendations on 22 
purchase.  Based on his input we can agree to purchase the unit or perform more research.  We will 23 
also try and get you the required environmental training class through FPL for the Turkey Point 24 
site.. it is a quick 1 hour class to get your certification on this. 25 
·         Saturday – I believe we are taking this day off due to Labor Day holiday.  26 
·         Monday 9/7 – Gator paid Holiday – No Work 27 
  28 
Again I apologize for any inconvenience the weather delays have caused.     29 
  30 
Let me know if you have any questions and feel free to contact me. 31 
 32 
Sincerely, 33 
  34 
Tyler McDougal, PE 35 
Operations Engineering Manager 36 
Gator Dredging 37 
13630 50th Way North 38 
Clearwater, FL 33760 39 
Phone: 727.527.1300  Voicemail Code: 224 40 
Fax: 727.527.1303 41 
Mobile: 727.776.8910 42 
Email:tyler@gatordredging.com 43 
www.gatordredging.com 44 
  45 
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RE: CONFIRMATION 3PM Tuesday, September 1, 2015 Re: Work & Arrival Details 1 
Monday, August 31, 2015 9:18 AM 2 
From:  3 
"Christy Vanderpool - Gator Dredging" <Christy@gatordredging.com> 4 
To:  5 
"DeSalvo Andrew" <andrew.desalvo@yahoo.com> 6 

 1 Files 7 
 1 MB 8 
 Download All 9 
  10 

PDF 11 
COC - Gator Dredging.pdf 12 
1 MB 13 
Save 14 
 15 
Andrew,  16 
 17 
Please find attached the "Chain of Custody" for your use in getting your drug test completed.  Please 18 
proceed to Fox Medical to have your blood test and physical completed.   19 
 20 
I will forward the required documents and identification needed once the audit of your New Hire 21 
Packet has been completed. I expect that to be completed and sent to you before the end of the day.  22 
 23 
In closing I want to say I do understand your frustration but under the current situation there really 24 
isn't any other way to proceed.  We are all on the same team and working on the same goal so 25 
collectively we will find a solution to all your concerns. 26 
 27 
Thank you,  28 
 29 
Christy L. Vanderpool 30 
Office Manager 31 
Gator Dredging 32 
13630 50th Way N 33 
Clearwater, FL 33760 34 
Phone: 727-527-1300  EXT: 21 35 
Cell: 727-504-6146 36 
Fax: 727-499-9890 37 
Email: christy@gatordredging.com 38 
Website: www.gatordredging.com 39 
  40 
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New Hire Paperwork 1 
Monday, August 31, 2015 11:20 AM 2 
From:  3 
"Christy Vanderpool - Gator Dredging" <Christy@gatordredging.com> 4 
To:  5 
"DeSalvo Andrew" <andrew.desalvo@yahoo.com> 6 
Cc:  7 
"karen.swope77@yahoo.com" <karen.swope77@yahoo.com> "Karen Swope" 8 
<k.swope@gatordredging.com> 9 

 1 Files 10 
 7KB 11 
 Download All 12 
  13 

JPG 14 
image001.jpg 15 
7KB 16 
Save 17 
 18 
Andrew,  19 
  20 
I am making arrangements for Karen, Field Admin to meet you at the gate at Turkey Point at 8 am, 21 
will this work for you? You may complete your New Hire Paperwork at that time and you make the 22 
copies of your ID to forward via USPS. I will need a copy of your driver’s license for Insurance 23 
purposes so please include that with the items your sending USPS if you are not able to forward via 24 
email.  Karen will provide you with a mileage report to record your travel miles and submit along 25 
with your receipts for the motel. I will have your expenses direct deposited as soon as I receive your 26 
completed New Hire Packet.  Please be sure to include a voided blank check with your Direct 27 
Deposit Authorization.  28 
  29 
Please advise asap if you are able to meet at 8 am so I may advise Karen. 30 
  31 
Thank you,  32 
  33 
Christy L. Vanderpool 34 
Office Manager 35 
Gator Dredging 36 
13630 50th Way N 37 
Clearwater, FL 33760 38 
Phone: 727-527-1300  EXT: 21 39 
Cell: 727-504-6146 40 
Fax: 727-499-9890 41 
Email: christy@gatordredging.com 42 
Website: www.gatordredging.com 43 
  44 
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CONFIRMATION 8 am, Tuesday, September 1, 2015, Turkey Point gate Re: New Hire Paperwork; 1 
Gator - Work Plan for Week of 8/31 to 8/4 2 
Monday, August 31, 2015 12:41 PM 3 
From:  4 
"DeSalvo Andrew" <andrew.desalvo@yahoo.com> 5 
To:  6 
"Christy Vanderpool - Gator Dredging" <Christy@gatordredging.com> "Tyler McDougal" 7 
<tyler@gatordredging.com> 8 
Cc:  9 
"karen.swope77@yahoo.com" <karen.swope77@yahoo.com> "Karen Swope" 10 
<k.swope@gatordredging.com> 11 
Homestead FL 12 
 13 
August , 2015 14 
 15 
Christy L. Vanderpool  Office Manager 16 
Gator Dredging 17 
13630 50th Way N  18 
Clearwater, FL 33760  19 
Phone: 727-527-1300 EXT: 21  20 
Cell: 727-504-6146 21 
Fax: 727-499-9890 22 
Email: christy@gatordredging.com 23 
Website: www.gatordredging.com 24 
 25 
from the desk of Andrew DeSalvo 26 
 27 
MEMORANDUM FOR: "Christy Vanderpool - Gator Dredging" 28 
 29 
SUBJECT: CONFIRMATION 8 am, Tuesday, September 1, 2015, Turkey Point gate Re: New Hire 30 
Paperwork; Gator - Work Plan for Week of 8/31 to 8/4  31 
 32 
My dear Ms. Vanderpool; / Christy 33 
 34 
I will meet Karen Swope, Field Admin - Gator Dredging, at 8 am, Tuesday, September 1, 2015, at 35 
Turkey Point gate, to complete the New Hire Paperwork Gator Dredging. 36 
 37 
Thanks again for your interest in my qualifications; and, for the Offer of Employment – Survey 38 
Crew Chief, with Waterfront Property Services, LLC (dba Gator Dredging).  39 
 40 
Yours sincerely,   41 
 42 
ANDREW DeSALVO   43 
(206)579-5021   44 
andrew.desalvo@yahoo.com   45 
 46 
cc: Karen Swope 47 
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Turkey Point - Background 1 
Monday, August 31, 2015 1:18 PM 2 
From:  3 
"Tyler McDougal" <tyler@gatordredging.com> 4 
To:  5 
"DeSalvo Andrew" <andrew.desalvo@yahoo.com> 6 

 10 Files 7 
 2 MB 8 
 Download All 9 
  10 

JPG 11 
image001.jpg 12 
6KB 13 
Save 14 
 15 

  16 
PNG 17 
image002.png 18 
3KB 19 
Save 20 
 21 

  22 
PNG 23 
image003.png 24 
4KB 25 
Save 26 
 27 

  28 
PDF 29 
A - SECTION 1 OVERVIEW MAP (24 X 36).pdf 30 
2 MB 31 
Save 32 
 33 

  34 
PDF 35 
CONTRACT EXHIBIT - FIGURE A - 7-31-2015.pdf 36 
87KB 37 
Save 38 
 39 

  40 
PDF 41 
turkey point - overview.pdf 42 
147KB 43 
Save 44 
 45 

  46 
PDF 47 
LM 13 316.pdf 48 
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95KB 1 
Save 2 
 3 

  4 
PDF 5 
turkey point ramp and benchmark.pdf 6 
163KB 7 
Save 8 
 9 

  10 
PDF 11 
S01_C05W_CS_38+00 to 49+00.pdf 12 
40KB 13 
Save 14 
 15 

  16 
PDF 17 
S01_C05W_VOL_38+00 to 49+00.pdf 18 
7KB 19 
Save 20 
 21 
Andrew, 22 
 23 
It was nice speaking to you today and finding more about your capabilities. 24 
 25 
Apologize for the confusion on the schedule/timeline to implement RTK technology.   26 
 27 
I am very unaware of its detailed capabilities – hence why you are here – and did not mean to bring 28 
pressure into implementing the system and getting it ordered. 29 
 30 
Management asked if it was possible to have system ordered so it would be ready upon your arrival 31 
– hence why I forwarded you my preliminary research, tasks we will be using the equipment and 32 
posed the question if it was as simple as ordering the equipment and getting it delivered. 33 
 34 
With our advanced technology in the respect of design and implementation using CAD / HYPACK 35 
(design) and DREDGEPACK (implementation/construction) software – I see why it is very 36 
important to order a data collection and field stake-out system (survey/data collection) that will be 37 
compatible with that software.  It took my an hour or so of thought after our conversation to realize 38 
the exact points you were making.. bare with me.. it’s a Monday.. and I am under the weather today. 39 
  40 
I feel that once an advanced or ‘up to current technology’ survey/data collection system is 41 
implemented – we will be cutting edge in our business.  Looking forward to getting that going with 42 
you. 43 
 44 
Rest assured – we do not have to implement this system your first week.  I believe a 2 month goal is 45 
appropriate.  Anything sooner than this goal will be a great success.  We do have engineering and IT 46 
assistance available and capable of merging all the systems together and implementing them.  Again 47 
we already have the design and build softwares and technology in progress and working great.  We 48 
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have a below average survey/data collection process in progress that I will show you this week.  It is 1 
cumbersome but it works great, especially on smaller scale projects. 2 
  3 
There will be a learning curve for our engineers and IT staff to get the computer or “bench” side of 4 
the RTK system in motion.  So bare with us on that. 5 
 6 
I probably miss-spoke several times when discussing centerlines and offsets.. We do have an 7 
established canal centerline for the job and we do calculate volumes and sections based on centerline 8 
offset and pre versus post xyz information.  We have a desired finished dredge template – but as I 9 
discussed.. there are many variables which prevent us from reaching the desired goal and our 10 
product is always deemed acceptable by the client.  I am also attaching the vertical control point we 11 
are using and maps of where our jobsite trailer, work area and boat ramp are.  Hopefully this will 12 
help you get your bearings. 13 
 14 
Finally I attached a finished product (example) of our cross-sections and volume report we generate 15 
and submit to client for payment.  We do this using HYPACK software.  We do not have any 16 
dredge control systems on our excavators because the bedrock limits us from meeting the ideal 17 
template – otherwise we would have installed in all the machines.  It doesn’t make logical or 18 
financial sense to install DREDGEPACK on any of the machines because of the rock preventing us 19 
from reaching desired template in 90% of our instances of work. 20 
  21 
Hopefully this helps your understanding of the project and our situation.   22 
 23 
First day we meet I plan to go through all of this in detail with you so you have great background 24 
knowledge of this project, our company and processes and goals going forward.  We can then get 25 
some work done, come up with a plan for the system we want to implement, purchase and 26 
implement the system and then we will be running at full stride. 27 
 28 
I think it will take a month or two to get to full stride.. until then I hope you can bare with us and 29 
help us.. and hopefully it will not take that long.  We have plenty of work for all for a long time and 30 
we have a great team so I see very good things in our futures. 31 
 32 
Let me know if you have any questions.  Again this is for your information and background – we 33 
will go over everything in detail tomorrow so you don’t have to feel rushed.  Glad your trip to 34 
Florida went well. 35 
 36 
See you tomorrow. 37 
 38 
Sincerely,     39 
  40 
Tyler McDougal, PE 41 
Operations Engineering Manager 42 
Gator Dredging 43 
13630 50th Way North 44 
Clearwater, FL 33760 45 
Phone: 727.527.1300  Voicemail Code: 224 46 
Fax: 727.527.1303 47 
Mobile: 727.776.8910 48 
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MILEAGE, TIME CARD, RECEIPTS Fw: RE: TRANSMITTAL; Andrew DeSalvo Re: Survey 1 
Crew Chief Position, Homestead, FL 2 
Wednesday, September 2, 2015 10:05 AM 3 
From:  4 
"DeSalvo Andrew" <andrew.desalvo@yahoo.com> 5 
To:  6 
"Christy Vanderpool - Gator Dredging" <Christy@gatordredging.com> 7 

 3 Files 8 
 2 MB 9 
 Download All 10 
  11 

PDF 12 
Turkey Point Access Entry Instructions.pdf 13 
595KB 14 
Save 15 
 16 

  17 
PDF 18 
TURKEY POINT NEW HIRE LOCATIONS.pdf 19 
295KB 20 
Save 21 
 22 

  23 
PDF 24 
HQ to Floridian Hotel.pdf 25 
1 MB 26 
Save 27 
 28 
 29 
Homestead FL 30 
 31 
September 2, 2015 32 
 33 
Christy L. Vanderpool Office Manager 34 
Gator Dredging 35 
13630 50th Way N 36 
Clearwater, FL 33760 37 
Phone: 727-527-1300 38 
Fax: 727-499-9890 39 
Email: christy@gatordredging.com 40 
Website: www.gatordredging.com 41 
 42 
from the desk of Andrew DeSalvo 43 
 44 
MEMORANDUM FOR: "Christy Vanderpool - Gator Dredging"  45 
 46 
SUBJECT: MILEAGE, TIME CARD, RECEIPTS Fw: RE: TRANSMITTAL; Andrew DeSalvo 47 
Re: Survey Crew Chief Position, Homestead, FL 48 
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 1 
My dear Ms. Vanderpool; 2 
 3 
I have made a TRANSMITTAL [eleven (11) pages with cover sheet] via fax of the MILEAGE, 4 
TIME CARD, RECEIPTS, (with Offer of Employment attached), as requested. 5 
 6 
Please call me at (727)460-4880 to CONFIRM TRANSMITTAL of the MILEAGE, TIME CARD, 7 
RECEIPTS, (with Offer of Employment attached). 8 
 9 
Yours sincerely,   10 
 11 
ANDREW DeSALVO   12 
(206)579-5021   13 
andrew.desalvo@yahoo.com   14 
 15 
attachment    16 
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Fw: Gator - Work Plan for Week of 8/31 to 8/4 1 
Wednesday, September 2, 2015 10:08 AM 2 
From:  3 
"DeSalvo Andrew" <andrew.desalvo@yahoo.com> 4 
To:  5 
"Christy Vanderpool - Gator Dredging" <Christy@gatordredging.com> 6 

 4 Files 7 
 28KB 8 
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  27 
DOCX 28 
Types of Survey and Quality Control Tasks for RTK GPS.DOCX 29 
15KB 30 
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 32 
Homestead FL 33 
 34 
September 2, 2015 35 
 36 
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MEMORANDUM FOR: "Christy Vanderpool - Gator Dredging" <Christy@gatordredging.com> 40 
 41 
SUBJECT: Gator - Work Plan for Week of 8/31 to 8/4 Fw: Turkey Point - Background 42 
 43 
--- On Mon, 8/31/15, Tyler McDougal <tyler@gatordredging.com> wrote: 44 
 45 
From: Tyler McDougal <tyler@gatordredging.com> 46 
Subject: Gator - Work Plan for Week of 8/31 to 8/4 47 
To: "DeSalvo, Andrew" <andrew.desalvo@yahoo.com> 48 
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Date: Monday, August 31, 2015, 10:17 AM 1 
 2 
Andrew,  3 
 4 
I am in the office in Clearwater today if you need anything.  I am having trouble going through the 5 
Floridian to get in touch with you so it would probably be easier to reach me. 6 
 7 
My new office number and extension is (727) 527-1300 ext. 24.  8 
 9 
If you could get the background check and health screening items done today it would be great.  10 
 11 
I will be there tomorrow afternoon to get you started.  12 
 13 
Summary of plan for you this week: 14 
 15 
·         Monday  - Andrew gets background check, health screening tests completed.  Perform some 16 
research on two current RTK set ups, find several more and do some quick research on them.. This 17 
research can continue through Tuesday early afternoon.  Please write down all your hours worked 18 
on all these items. 19 
 20 
·         Tuesday – Finalize research on the RTK set-ups.  Meet with Tyler on job site around 3pm 21 
(Tyler to confirm) to finalize new hire paperwork and discuss your findings on the RTK 22 
equipment.  Tyler can issue you a company cell phone at this time. 23 
 24 
·         Wednesday –  Load up crews on vessels and do post-dredge survey work in Section 1 of canal 25 
system using current Differential GPS methods.  One (1) three man crew. 26 
 27 
Yours sincerely,   28 
 29 
ANDREW DeSALVO   30 
(206)579-5021   31 
andrew.desalvo@yahoo.com   32 
 33 
attachments   34 
 35 
PDF 36 
S01_C05W_CS_38+00 to 49+00.pdf 37 
40KB 38 
 39 
PDF 40 
S01_C05W_VOL_38+00 to 49+00.pdf 41 
7KB 42 
 43 
PDF 44 
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328KB 46 
 47 
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RE: Andrew DeSalvo; Gator - Work Plan for Week of 8/31 to 8/4 Fw: Turkey Point - Background 1 
Wednesday, September 2, 2015 10:51 AM 2 
From:  3 
"Christy Vanderpool - Gator Dredging" <Christy@gatordredging.com> 4 
To:  5 
"DeSalvo Andrew" <andrew.desalvo@yahoo.com> 6 
Cc:  7 
"Tyler McDougal" <tyler@gatordredging.com> "William Coughlin" <bill@gatordredging.com> 8 
Mr. DeSalvo,  9 
 10 
You will be paid as outlined in your "Offer of Employment".  I will not talk with you any further.   11 
 12 
Regards,  13 
Christy L. Vanderpool 14 
Office Manager 15 
Gator Dredging 16 
13630 50th Way N 17 
Clearwater, FL 33760 18 
Phone: 727-527-1300  EXT: 21 19 
Cell: 727-504-6146 20 
Fax: 727-499-9890 21 
Email: christy@gatordredging.com 22 
Website: www.gatordredging.com 23 
  24 
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Reimbursement 1 
Wednesday, September 2, 2015 1:15 PM 2 
From:  3 
"Christy Vanderpool - Gator Dredging" <Christy@gatordredging.com> 4 
To:  5 
"DeSalvo Andrew" <andrew.desalvo@yahoo.com> 6 
Cc:  7 
"William Coughlin" <bill@gatordredging.com> "Tyler McDougal" <tyler@gatordredging.com> 8 

 2 Files 9 
 17KB 10 

Andrew,  11 
  12 
The attached indicates your total expense reimbursement and payroll as outlined in your “Offer of 13 
Employment”.  Your expense reimbursement and payroll  will be direct deposited into the bank you 14 
indicated and authorized in the “Direct Deposit Agreement”.  The funds will be available sometime 15 
after midnight tonight depending on who you bank with.  If you have questions regarding this 16 
process you will need to contact your bank directly as Gator Dredging does not control in any way 17 
how various banks process direct deposits.  18 
  19 
Regards,  20 
Christy L. Vanderpool 21 
Office Manager 22 
Gator Dredging 23 
13630 50th Way N 24 
Clearwater, FL 33760 25 
Phone: 727-527-1300  EXT: 21 26 
Cell: 727-504-6146 27 
Fax: 727-499-9890 28 
Email: christy@gatordredging.com 29 
Website: www.gatordredging.com 30 
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BOARD OF PROFESSIONAL ENGINEERS  1 

CHAPTER 61G15-18  2 

ORGANIZATION AND PURPOSE  3 

61G15-18.011 Definitions.  4 

As used in Chapter 471, F.S., and in these rules where the context will permit the following terms 5 

have the following meanings:  6 

(1) “Responsible Charge” shall mean that degree of control an engineer is required to maintain over 7 

engineering decisions made personally or by others over which the engineer exercises supervisory 8 

direction and control authority. The engineer in responsible charge is the Engineer of Record as 9 

defined in subsection 61G15-30.002(1), F.A.C.  10 

(a) The degree of control necessary for the Engineer of Record shall be such that the engineer:  11 

1. Personally makes engineering decisions or reviews and approves proposed decisions prior to their 12 

implementation, including the consideration of alternatives, whenever engineering decisions which 13 

could affect the health, safety and welfare of the public are made. In making said engineering 14 

decisions, the engineer shall be physically present or, if not physically present, be available in a 15 

reasonable period of time, through the use of electronic communication devices, such as electronic 16 

mail, videoconferencing, teleconferencing, computer networking, or via facsimile transmission.  17 

2. Judges the validity and applicability of recommendations prior to their incorporation into the 18 

work, including the qualifications of those making the recommendations.  19 

3. Approves the inclusion of standard engineering design details into the engineering work. Standard 20 

engineering design details include details mandated or directed to be contained in engineering 21 

documents by governmental agencies (such as the Florida Department of Transportation); and 22 

details contained in engineering design manuals and catalogues that are generally accepted as 23 

authoritative in the engineering profession. In order to approve the inclusion of such details the 24 

Engineer of Record must conduct such reasonable analysis of the content of the standard detail(s) as 25 

is necessary in the sound professional judgment of the Engineer of Record to be assured that the 26 

inclusion of such detail(s) into the engineering work is acceptable engineering practice.  27 

(b) Engineering decisions which must be made by and are the responsibility of the Engineer of 28 

Record are those decisions concerning permanent or temporary work which could create a danger to 29 

the health, safety, and welfare of the public, such as, but not limited to, the following:  30 

1. The selection of engineering alternatives to be investigated and the comparison of alternatives for 31 

engineering works.  32 

2. The selection or development of design standards or methods, and materials to be used.  33 
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3. The selection or development of techniques or methods of testing to be used in evaluating 1 

materials or completed works, either new or existing.  2 

4. The development and control of operating and maintenance procedures.  3 

(c) As a test to evaluate whether an engineer is the Engineer of Record, the following shall be 4 

considered:  5 

1. The engineer shall be capable of answering questions relevant to the engineering decisions made 6 

during the engineer’s work on the project, in sufficient detail as to leave little doubt as to the 7 

engineer’s proficiency for the work performed and involvement in said work. It is not necessary to 8 

defend decisions as in an adversary situation, but only to demonstrate that the engineer in 9 

responsible charge made them and possessed sufficient knowledge of the project to make them. 10 

Examples of questions to be answered by the engineer could relate to criteria for design, applicable 11 

codes and standards, methods of analysis, selection of materials and systems, economics of alternate 12 

solutions, and environmental considerations. The individuals should be able to clearly define the 13 

span and degree of control and how it was exercised and to demonstrate that the engineer was 14 

answerable within said span and degree of control necessary for the engineering work done.  15 

2. The engineer shall be completely in charge of, and satisfied with, the engineering aspects of the 16 

project.  17 

3. The engineer shall have the ability to review design work at any time during the development of 18 

the project and shall be available to exercise judgment in reviewing these documents.  19 

4. The engineer shall have personal knowledge of the technical abilities of the technical personnel 20 

doing the work and be satisfied that these capabilities are sufficient for the performance of the work.  21 

(d) The term “responsible charge” relates to engineering decisions within the purview of the 22 

Professional Engineers Act and does not refer to management control in a hierarchy of professional 23 

engineers except as each of the individuals in the hierarchy exercises independent engineering 24 

judgement and thus responsible charge. It does not refer to administrative and personnel 25 

management functions. While an engineer may also have such duties in this position, it should not 26 

enhance or decrease one’s status of being in responsible charge of the work. The phrase does not 27 

refer to the concept of financial liability.  28 

(2) “Engineering Design” shall mean that the process of devising a system, component, or process 29 

to meet desired needs. It is a decision-making process (often iterative), in which the basic sciences, 30 

mathematics, and engineering sciences are applied to convert resources optimally to meet a stated 31 

objective. Among the fundamental elements of the design process are the establishment of 32 

objectives and criteria, synthesis, analysis, construction, testing and evaluation. Central to the process 33 

are the essential and complementary roles of synthesis and analysis. This definition is intended to be 34 

interpreted in its broadest sense. In particular the words “system, component, or process” and 35 
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“convert resources optimally” operate to indicate that sociological, economic, aesthetic, legal, ethical, 1 

etc., considerations can be included.  2 

(3) The term “evaluation of engineering works and systems” as used in the definition in the practice 3 

of engineering set forth in Chapter 471.005(4)(a), F.S., includes but is not limited to services 4 

provided by testing laboratories involving the following:  5 

(a) The planning and implementation of any investigation or testing program for the purpose of 6 

developing design criteria either by an engineering testing laboratory or other professional engineers.  7 

(b) The planning or implementation of any investigation, inspection or testing program for the 8 

purpose of determining the causes of failures.  9 

(c) The preparation of any report documenting soils or other construction materials test data.  10 

(d) The preparation of any report offering any engineering evaluation, advice or test results, 11 

whenever such reports go beyond the tabulation of test data. Reports which document soils or other 12 

construction materials test data will be considered as engineering reports. 13 

(e) Services performed by any entity or provided by a testing laboratory for any entity subject to 14 

regulation by a state or federal regulatory agency which enforces standards as to testing shall be 15 

exempt from this rule except where the services otherwise would require the participation of a 16 

professional engineer.  17 

(4) “Certification” shall mean a statement signed and sealed by a professional engineer representing 18 

that the engineering services addressed therein, as defined in Section 471.005(6), F.S., have been 19 

performed by the professional engineer, and based upon the professional engineer’s knowledge, 20 

information and belief, and in accordance with commonly accepted procedures consistent with 21 

applicable standards of practice, and is not a guaranty or warranty, either expressed or implied.  22 

(5) The term “principal officer(s) of the business organization” as used in Section 471.023(1), F.S., 23 

means the (a) President, Vice President, Secretary or Treasurer of the Corporation, or Limited 24 

Liability Company (LLC); or (b) any other officer who has management responsibilities in the 25 

corporation or LLC, as documented by the corporate charter or bylaws so long as such 26 

documentation provides that such officer is empowered to bind the corporation or LLC in all of its 27 

activities which fall within the definition of the practice of engineering as that term is defined in 28 

Section 471.005(7), F.S.  29 

Rulemaking Authority 471.008, 471.013(1)(a)1., 2. FS. Law Implemented 471.003(2)(f), 471.005(7), 30 

471.005(6), 471.013(1)(a)1., 2., 471.023(1), 471.025(3), 471.033(1)(j) FS. History–New 6-23-80, Amended 31 

12-19-82, 11-22-83, Formerly 21H-18.11, Amended 1-16-91, 4-4-93, Formerly 21H-18.011, Amended 12-32 

22-99, 4-19-01, 10-16-02, 9-15-04, 6-5-08, 6-2-09, 2-2-12. 33 

https://www.fbpe.org/index.php/legal/statues-and-rules 34 



April 29, 2016 

The Honorable Charles S. Dean, Sr. 
Chair, Senate Committee on Environmental 

Preservation and Conservation 
311 Senate Office BId. 
404 South Monroe Street 
Tallahassee, FL 32399-1100 

The Honorable Denise Grimsley 
Chair, Senate Committee on Communications, 

Energy and Public Utilities 
306 Senate Office BId. 
404 South Monroe Street 
Tallahassee, FL 323 99-11 00 
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P.O Box 136 7 3 
Charleston, SC 29422 

343,225,2371 

Re: Florida Power & Light Company, Turkey Point Facility 

Dear Senators ,Grimsley and Dean: 

On behalf of the Southern Alliance for Clean Energy, thank you for taking the time to 
examine the issues surrounding the use of the industrial wastewater cooling canal system at the 
Turkey Point Power Plant. The Southern Alliance for Clean Energy (SACE), founded in 1985, is 
a nonprofit organization that promotes responsible energy choices that work to address the 
impacts of global climate change and ensure clean, safe, and healthy communities throughout the 
Southeast. SACE is a leading voice for energy policy in Florida and focusses on moving the 
State to lower cost, lower risk energy solutions, such as greater energy efficiency implementation 
and meaningful development of clean renewable resources. 

The industrial wastewater cooling canals at Turkey Point are an antiquated, 40-year old 
system which has outlived its useful life and must be replaced. Operating under an expired State 
industrial wastewater facility permit, the cooling canals discharge their waste (including but not 
limited to up to three million pounds of salt per day) into the drinking water supply for Miami­
Dade County and into the waters of Biscayne Bay, a national park. In addition to the problem of 
the discharge of industrial wastewater into the drinking water supply and Biscayne National 
Park, the facility is one of Florida' s biggest water users with at least 60 million gallons of water 
evaporating from the canals each day--water that is sorely needed for Everglades Restoration and 





sea-level rise mitigation efforts. Because the cooling canals were designed to discharge to 
groundwater, they cannot be "fixed," and will continue to consume water and discharge to 
groundwater until their use is discontinued. Other cooling technologies now exist that are less 
impactful on water resources and the environment. 

The State of Florida is a leader in protecting its water resources. As one example, in 2008 
the State passed the Leah Schad Memorial Ocean Outfall Act, 403.086, Florida Statutes. That 
law phases out the use of ocean outfalls to dispose of treated wastewater and requires the reuse 
of that water. Likewise, for Turkey Point new technologies should be evaluated and use of the 
cooling canals as an industrial wastewater facility should be phased out. This can be 
accomplished by writing the phase-out requirement into a new permit or legislatively. 

Separately, additional data is needed to enable a complete evaluation of the impacts of 
the discharge from the cooling canals. Over time, FPL has reduced the scope of the existing 
monitoring program. The monitoring should be restored to that originally required under the 
Fifth Supplement Agreement between FPL and the South Florida Water Management District. 
Additional data is also needed to improve the existing models to enable a better evaluation of the 
extent of canals' impacts. Also, a comprehensive study by an independent third party is needed 
to evaluate the extent of harm to Biscayne Bay and the surrounding wetlands. 

Finally, FPL must account to the people of the State of Florida for the damage its 
industrial wastewater cooling canal system has inflicted on the water resources of the State. FPL 
used the Biscayne Aquifer as a receptacle for the disposal of its industrial wastewater and, as a 
consequence, billions of gallons of fresh groundwater have been rendered undrinkable. In 
addition, it is becoming increasingly apparent that the cooling canals have impacted the adjacent 
wetlands and Biscayne Bay. The State should require mitigation for harm to the drinking water 
and for any impacts to the wetlands and the Bay. 

Thank you again for your attention to this critically important matter, contact me with any 
questions on the suggestions we have made, 786-543-1926 or via email; 
ConservationConceptsLLC@gmail.com 

Sincerely, 

~---~,~ 
Laura Reynolds 

Founding and Managing Member 

Conservation Concepts LLC 





SOUTH FLORIDA WATER MANAGEMENT DISTRICT 

April 16, 2013 

Ms. Barbara Linkiewicz 
Senior Director, Environmental Licensing & Permitting 
FPL & NextEra Energy Resources 
700 Universe Blvd. 
Juno Beach, FL 33408 

Dear Ms. Linkiewicz: 

Subject: Consultation Pursuant to the October 14, 2009 Fifth Supplemental Agreement 
between the South Florida Water Management District and Florida Power & light 

The South Florida Water Management District (SFWMD), working with the Florida Department of 
Environmental Protection (FDEP), has recently completed its evaluation of the data, findings and 
conclusions contained in Florida Power and Light's (FPL) Turkey Point Comprehensive Pre-Uprate 
Report, October 31, 2012. The SFWMD acknowledges the significant work FPL has put into the 
collection, analysis and interpretation of the data associated with implementation of the 
comprehensive pre-uprate monitoring plan pursuant to Conditions of Certification IX and X of the 
Power Plant Site Certification for the FPL Turkey Point Units 3 and 4 and the "Fifth Supplemental 
Agreement between the South Florida Water Management District and Florida Power and Light 
Company" (Agreement). 

Based on technical evaluation of all available information, the SFWMD has determined that saline 
water from FPL's Turkey Point Power Plant cooling canal system (CCS) has moved westward of 
the L-31 E Levee in excess of those amounts that would have occurred without the existence of the 
CCS and has moved into the water resources outside the plant's property boundaries. With 
I-ecognition of the effort that was initiated several months ago with the FPL, FDEP and SFWMD 
working group, the SFWMD is providing this written notice to FPl, pursuant to paragraph II(D)2. of 
the Agreement, to begin consultation with the SFWMD to identify measures to mitigate, abate or 
remediate the movement of saline water. 

We recognize that these are challenging water resources issues and FPL is committing significant 
resources to analyzing the environmental conditions surrounding the CCS. I want to emphasize 
that the SFWMD is committed to continuing to work collaboratively with FPL and FDEP to better 
understand the factors contributing to the western movement of saline water and develop solutions 
that protect the area water resources and maintain FPL's mission of maintaining critical electric 
power generation operations at Turkey Point. 

Sincerely, 

~~ 
Executive Director 

c: Jeff Littlejohn, Deputy Secretary Regulatory Programs, DEP 
Phil Coram, Water Resource Management Division, DEP 
Cindy Mulkey, Administrator, Siting Coordination Office, DEP 

3301 Gun Club Road, West Palm Beach, Florida 33406 ' (561) 686-8800 ' FL WATS 1-800-432-2045 
Mailing Address: P.O. Box 24680, West Palm Beach, FL 33416-4680 ' www.sfwmd.gov 



Barbara Linkievvicz 
April 16, 2013 
Page 2 

be: Carolyn S, Ansay, General Counsel, SFWMD 
Terrie Bates, Oir. Water Resources, SFWMD 
Scott Burns, So. Dade Coordinator, SFWMD 



DA VIS & WHITLOCK, P .C. 
ATTORNEYS AT LAW 

21BATTERYPARKAVENUE 

Suite 206 
ASHEVILLE, NORTH CAROLINA 28801 

TELEPHONE: 828-622-0044 FACSIMILE: 828-398-0435 

GARYA. DAVIS 
LICENSED INNC, TN, CA 
GADAVIS@ENVIROATTORNEY COM 

JAMES S. WHITLOCK 
LICENSED IN NC 

JWHITLOCK@ENVIROATTORNEY COM 

Via Certified Mail/Return Receipt 

Eric E. Silagy, President 
Florida Power & Light Company 
700 Universe Blvd. 
Juno Beach, FL 33408 

lE. Leon, Registered Agent 
Florida Power & Light Company 
4200 West Flagler St., Suite 2113 
Miami, FL 33134 

Fred Aschauer, Director 
Water Resource Management 
Florida Department of Environmental 
Protection 
2600 Blair Stone Road M.S. 3500 
Tallahassee, Florida 32399 

\V\V\V.ENVlROATTORNff.Y,COM 

March 15,2016 

Gina McCarthy, Administrator 

DOUGLAS A. RULEY 
of Counsel 
llCENSED IN NC 

DRlJLE,/@ENVIROATTORNEY COM 

U.S. Environmental Protection Agency 
Ariel Rios Building 
1200 Pelll1sylvania Avenue, N.W 
Washington, DC 20460 

Heather McTeer Toney, Administrator 
U.S. Environmental Protection Agency 
Region 4 
Sam Nunn Atlanta Federal Center 
61 Forsyth Street, SW 
Atlanta, GA 30303 

Re: Notice of Intent to File Citizen Suit Pursuant to the Federal Clean Water Act 

Ladies and Gentlemen: 

NOTICE 

The purpose of this letter is to notify Florida Power & Light Company ("FPL") that the 
following organizations intend to file suit in sixty (60) days under the federal Clean Water Act 
("CWA"), 33 U.S.C. § 1365(a)(1), in Federal District Court against FPL for violations of the CWA 
resulting from the discharge of pollutants from FPL's Turkey Point Power Plant near Homestead, 
Florida, into the protected waters of Biscayne Bay and to ground water, including the Biscayne 
Aquifer, in violation of the terms ofNPDES Permit No. FL0001562 and the CWA: 

Southem Alliance for Clean Energy 
P.O. Box 1842, 
Knoxville, TN 37901 
(865) 637-6055 



March 15, 2016 
Page 2 

Tropical Audubon Society 
5530 Sunset Dr. 
Miami, FL 33143 
(305) 667-7337 

Each of these organizations has an interest in protecting the water quality of Biscayne Bay and has 
members who use the Bay for business and recreation, including fishing, boating, swimming, 
snorkeling and scuba diving. Each of these organizations also has an interest in protecting ground 
water quality and has members who use water from the Biscayne Aquifer for drinking water and 
other domestic purposes. 

FPL o\vns and operates the Turkey Point Power Plant, located on the shores of Biscayne Bay 
near Homestead, Florida, about 25 miles south of downtown Miami. In the early t 970's, as the result 
of a federal court order to stop discharging hot cooling water into Biscayne Bay from its two nuclear 
power generators and other units, FPL constructed a giant, two-miles-wide-by five-miles-long, 
unlined cooling canal system adjacent to Biscayne Bay with the requirement to recycle the cooling 
water to prevent all discharges to the Bay. In 2012 and 2013, the two nuclear generators were 
"uprated" to increase power production, resulting in a much higher than predicted iLlcrease in the 
temperature and salinity of the water in the cooling canal system. The Turkey Point Power Plant and 
the cooling canal system are underlain by porous limestone geology, including the Biscayne Aquifer, 
and the contaminated water in the cooling canal system has for many years discharged, and continues 
to discharge, il"om the cooling canal system into the ground water and into Biscayne Bay, as 
described in detail in this Notice. 

Section 301(a) of the Act, 33 U.S.c. § 1311(a), prohibits the discharge of pollutants from a 
point source to waters of the United States except in compliance with, among other conditions, a 
National Pollutant Discharge Elimination System ("NPDES") permit issued pursuant to section 402 
of the Act, 33 U.S.c. § 1342. Each violation of the permit, and each discharge that is not authorized 
by the pennit, is a violation ofthe CW A. 

Used cooling water and other industrial wastewaters from the Turkey Point power plant are 
discharged through a point source of discharge ~ the outfalls designated 1-001 and I-002 in the plant's 
NPOES pennit. From there, they enter the FPL cooling canal system, fi"om which they are conveyed 
through a direct hydrologic connection into the navigable waters of Biscayne Bay. Additionally, the 
FPL cooling canal system, itself, is a "point source" under the CW A. The CW A defines "point source" 
as "any discernible, confined and discrete conveyance, including but not limited to any pipe, ditch, 
channel, tunnel, conduit, well, discrete fissure, container, rolling stock, concentrated animal feeding 

or or other floating craft, from which pollutants are or may be discharged." 33 U.S 
§ 13 14), The Eleventh Circuit interprets the term "point source" broadly. Parker v. Scrap Metal 
Processors, [nc., 386 F.3d 993, 1009 (2004), following Dague v. Ci(v of Burlington, 935 F.2d 1343, 
1354~55 (2d Cir.1991), rev'd in part on othergroimds, 505 U.S, 557 (1992) ("T11e concept ofa point 
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source was designed to further this scheme by embracing the broadest possible definition of any 
identifiable conveyance from which pollutants might enter waters of the United States."). The FPL 
cooling canal system is designed to hold cooling water and other industrial wastewater from the Turkey 
Point nuclear reactors, and is therefore, confined and discrete. Because the canal system is unlined and 
leaking pollutants into ground water which is hydrologically connected to Biscayne Bay, it is conveying 
pollutants to navigable waters. As a confined and discrete conveyance, the cooling canal system, itself, 
falls within the CW A's definition of "point source." 

There is CWA jurisdiction where, as here, pollutants travel from a point source to navigable 
surface waters through hydrologically connected ground water. See, e.g., Sierra Club v. Virginia 
Elec. and Power Co., No. 2:15-cv-112, 2015 WL 6830301, at *5-*6 (E.D. Va. Nov. 6,2015); Yadkin 
Riverkeeper, Inc. v. Duke Energy Carolinas, LLC, No.1 :14-CV-753, 2015 WI, 6157706, at *9-*10 
(M.D. NC Oct. 20, 2015); Hawai'i Wildlife Fund v. Cty. of Maui, 24 F. Supp. 3d 980,995 (D. 
Haw.2014); Ass 'n Concerned Over Resources and Nature, Inc. v. Tennessee Aluminum Processors, 
Inc., No. 1:10-00084,2011 WI, 1357690, at *16-*17 (M.D. Tenn, Aprilll, 2011); Nw. Envtl. Del 
Ctr. v. Grabhorn, Inc., No. CV-08-548-ST, 2009 WL 3672895, at *11 (D. Or. Oct. 30, 2009); 
Hernandez v. Esso Standard Oil Co. (P.R.), 599 F. Supp. 2d 175, 181 (D.P.R.2009); N. Cal. River 
Watch v. Mercer Fraser Co., No. C-04-4620 SC, 2005 WL 2122052, at *2 (N.D. Cal. Sept. 1,2005). 
Idaho Rural Council v. Bosma, 143 F.Supp.2d 1169, 1180 (D. Idaho 2001); Mutual Life Ins. Co. v. 
NIobil COI'p., No. Civ. A. 96-CVI781, 1998 WI, 160820, at *3 (N.D. N.Y. 1998); Williams Pipe Line 
Co. v. Bayer Corp., 964 F. Supp. 1300,1319 (S.D. Iowa 1997); Friends qfSanta Fe County v. LAC 
Minerals, Inc., 892 F. Supp. 1333, 1357 (D. N.M.1995); Wash. Wilderness Coal. v. Hecla Mining 
Co., 870 F. Supp. 983, 990 (E.D. Wash. 1994); Sierra Club v. Colorado Ref Co., 838 F. Supp. 1428, 
1434 (D.Colo.1993); McClellan Ecological Seepage Situation v. Weinberger, 707 F. Supp. 1182, 
1196 (E.D. Cal. 1988), rev 'd on other grounds. 

Pursuant to authority delegated by the United States Environmental Protection Agency 
("EPA") under section 402(b) of the CWA, 33 U.S.C. § 1342(b), the Florida Department of 
Environmental Protection ("FLDEP") issued NPDES pennit number FI,0001562 to FPL. The current 
version of the permit became effective May 6,2005. The permit expired on May 5, 2010, but has 
been administratively extended by FLDEP. 

Federal courts have jurisdiction to hear citizen suits brought pursuant to state-issued NPDES 
permits, including for enforcement of more stringent provisions than would be included in a federal 
permit. See, e.g., Parker v. Scrap Metal Processors, Inc., 386 F.3d 993, 1004-08 (11 th Cir. 2004); 
Northwest Envtl. Advocates v. City of Portland, 56 F.3d 979,985-90 (9th Cir.1995); St. Johns 
Riverkeeper, Inc. v. Jacksonville Elec. Authority, 3:07-cv-739, 3:07-cv-747, 2010 WI, 745494, at *3 
(M.D. Fla. March 1,2010); Upper Chattahoochee Riverkeeper Fund, Inc. v. City of Atlanta, 953 F. 
Supp. 1541,1552-53 (N.D. Ga.1996); Culbertson v. Coats Am., Inc., 913 F. Supp. 1572, 1581 (N.D. 
Ga.1995). 

NPDES Permit No. FL0001562 authorizes the discharge of non-contact once-through 
condenser cooling water (OTCW), auxiliary equipment cooling water (AECW), low-volume 
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waste (LVW), and ston11 water into an onsite closed loop cooling canal system. The NPDES Permit 
specifically does not authorize discharge to surface waters. The NPDES Permit also contains limits 
on ground water discharges. 

As set out in more detail below, FPL has violated and is violating its NPDES Permit by 
unauthorized discharges of pollutants, including, but not limited to, excess salinity, phosphorus, 
ammonia, TKN, total nitrogen, and radioactive tritium, into waters of the United States in 
Biscayne Bay. Additionally, FPL has violated its NPDES Permit by discharges of hypersaline 
Water contaminated with radioactive tritium into ground water, threatening the water supply for 
Miami-Dade County and the Florida Keys. FPL has also violated the Clean Water Act by 
discharging pollutants without an NPDES permit and by causing violations of water quality 
standards in Biscayne Bay, which is protected from degradation as Outstanding National 
Resource and Outstanding Florida Waters. 

BISCAYNE: BAY 

Biscayne Bay is the largest estuary on the coast of southeast Florida and is contiguous 
with the southem Florida Everglades and Florida Bay. It encompasses a marine ecosystem that 
totals approximately 428 square miles. Its drainage area is 938 square miles, of which 350 are 
freshwater and coastal wetlands in Miami-Dade, Broward, and Monroe Counties. It is home to 
Biscayne National Park, the largest marine park in the national park system. Not only is it a 
source for food, transportation, and commerce, it also offers boundless opportunities for 
recreation, such as boating, fishing, swimming, snorkeling and scuba diving. Rimmed by 
mangrove wetlands, the natural bay is a shallow estuary of clear waters and sandy bay bottoms 
with seagrasses, corals and sponges. The bay supports rich ecological communities and a diverse 
variety of fish and wildlife. 

Pursuant to the authority delegated to it under the CW A, FLDEP has promulgated water 
quality standards for waters within the state. The waters of Biscayne Bay into which FPL is 
discharging are classified by FLDEP in Rule 62-302.400(14) of the Florida Administrative Code 
("F.A.c.") as Class III - Recreation, Propagation and Maintenance of a Healthy, Well-Balanced 
Population ofFish and Wildlife. In addition, Rule 62-302.700(9), F.A.C., designates the waters 
of Biscayne Bay within Biscayne National Park into which FPL is discharging as Outstanding 
National Resource and Outstanding Florida 'Vaters. Pursuant to Rule 62-302.700(1), F.A.C., "[iJt 
shall be the Department policy to afford the highest protection to Outstanding Florida Waters and 
Outstanding National Resource Waters. No degradation of water quality ... is to be pelmitted in 
Outstanding Florida Waters and Outstanding National Resource Waters." 

Tbe narrative nutrient criterion in Rule 62-302.530(47)(b), F.A.C., has been interpreted by 
FLDEP as requiring no more than 0'()07 milligram per liter ("mg/L") of Total Phosphoms, 
0.35 mg/L of Total Nitrogen, and 0.2 flg/L of Chlorophyll G, in the waters of Biscayne Bay into 

which FPL is discharging. Rule 62-302.532(1), F.A Tn ad.dition, Sec. 24-42(4) of the Miami-
Dade County, Florida, Code of Ordinances, requires 0.5 mg/L or less of ammonia in marine 
waters in the County. 
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BISCAYNE AQUIFER 

The Biscayne Aquifer is the main source of potable water in Miami-Dade County and the 
Florida Keys and is designated by the federal government as a sole source aquifer under the Safe 
Drinking Water Act. FLDEP classifies Florida ground water and sets minimum standards 
for ground water in Rule 62-520.400, FA.C. and 62-520.430, F AC. Rule 62-520.400, F.AC., states: 

(1) All ground water shall at all places and at all times be fl"ee from 
domestic, industrial, agricultural, or other man-induced non-thermal components 
of discharges in concentrations which, alone or in combination with other 
substances, or components of discharges (whether thermal or non-thermal): 

(a) Are harmful to plants, animals, or organisms that are native to the soil 
and responsible for treatment or stabilization of the discharge relied upon by 
Department pennits; or 

(b) Are carcinogenic, mutagenic, teratogenic, or toxic to human beings, 
unless specific criteria are established for such components in Rule 62-520.420, 
F.AC.; or 

or 
(c) Are acutely toxic within surface waters affected by the ground water; 

(d) Pose a serious danger to the public health, safety, or welfare; or 
( e) Create or constitute a nuisance; or 
(f) Impair the reasonable and beneficial use of adjacent waters. 

These standards apply to all ground water, including ground water classified as G-III ground 
water. For specific components, Rules 62-520.420, 62-550.310, and 62-550.828, F.A.C., 
establish specific ground water standards for G-III ground water and G-II ground water, 
including standards for sodium (160 mg/L), nitrate (10 mg/L), chlorides (250 mg/L), sulfates 
(250 mg/L), and tritium (20,000 pei/L). 

Tritium is produced by nuclear reactors and is often found as a ground water contaminant 
at nuclear power plants. Historical data from 1974 to 1975 showed tritium concentrations in the 
FPL cooling canal system to be in the range of 1,556 - 4,846 pCi/L, and reports submitted by 
FPL for the monitoring period from June 2010 through December 2015 showed cooling canal 
system tritium concentrations as high as 15,487 pei/L. Tlitium is a good tracer to show 
discharge of contaminated water with other pollutants from the cooling canal system. 

Although tritium has a Maximum Contaminant Level ("MCL") for drinking water of 
20,000 pei/L, the public health goal is much lower. An MCL takes into account factors other 
than public health, including feasibility of treatment and economics. Tritium, like other 
radionuclides, is considered to be a carcinogen. Tritium, as triturated water, enters the body and 
distributes widely through all water containing compartments without concentrating in anyone 
site. Tritium then readily exchanges with hydrogen in many body molecules, including 
ribonucleotides, proteins and others, thereby being in the position to impart its energy upon 
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critical molecules. For example, tritium incorporated into DNA may result in beta particle 
radiation altering chromosomes, allowing for the induction of cancer. EPA has not set a public 
health goal for tritium in drinking water, but the State of Califomia, based on EPA risk factors, 
has established the public health goal at 400 pCi/L, which is equivalent to a l-in-a-million 
lifetime cancer risk. 

CLEAN "VATER ACT VIOLATIONS 

l. OF EFFLUENT LIMITATIONS IN NPDES PERMIT 
FL0001562 

A. Condition l.A.l. o(the NPDES Permit 

Condition LA. I. of the NPDES Permit states: "[t]his permit does not authorize discharge 
to surface waters of the state." FPL has violated this eff1uent limitation repeatedly since at least 
June 2015, and continues to violate this limitation, by discharging pollutants (phosphorus, 
ammonia, TKN, total nitrogen, radioactive tritium) into Biscayne Bay through a direct 
hydrological connection between the ground water impacted by the cooling canal system and 
Biscayne Bay. These violations have been documented based on the detection of the pollutants in 
monitoring by FPL and the Miami-Dade Department of Regulatory and Economic Resources 
("DERM") since 2010. Due to the contamination of the water in the cooling canal system and the 
ground water below and surrounding the canal system, the violations have been continuous for at 
least the past five (5) years and willlike!y continue after the date of this notice unless the source 
of the contamination is removed and the ground water is cleaned up. 

FPL has known for more than six (6) years that pollutants from the cooling canal system 
are being discharged illtO Biscayne Bay. FPL began monitoring the surface waters of Biscayne 
Ba y and surface waters connected to Biscayne Bay in 2010, pursuant to an agreement with the 
South Florida Water Management District ("SFWMD"). Monitoring results showing pollutants 
(ammonia, pbosphorus, TKN, total nitrogen, and tritium) from the canal system in the surface 
waters of Biscayne Bay or surface waters connected to the Bay at Surface Water Monitoring 
Stations TPBBSW-l through 5 (Biscayne Bay stations), TPSWC-l through 3 (L-31 E Canal 

stations), TPSWC-4 (S-20 Discharge Canal), TPSWC-5 (Card Sound Canal), and TPSWC-6 
(Card Sound Road Canal) were reported for June-July 2010, September 2010, December 2010, 
March 2011, June 2011, September 2011, December 2011, March 2012, June 2012, September 
2012, December 2012, March 2013, June 2013, September 2013, December 2013, March 2014, 
September 2014, and March 2015. 

DERM and FPL began monitoring near-shore surface waters of Biscayne Bay adjacent to 
the cooling canal system more intensively m June 2015. Monitoring results showing pollutants 

(ammonia, phospholllS, TKN, total nitrogen, and chlorophyll a) from the canal system in surface 
waters of the Bay at Surface Water Monitoring Stations TPSWC-4B, TPSWC-SB TPBBSW-6 
and TPBBSW-7 were reported for May 31 Jun 1,2015, June 15 & 16,2015, June 29 & 30, 
201 July 11 & 14,2015, July 20 & 21, 2015, .July 27 & 2S, 20l5, August 3 & 4, 2015, August 
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10 & 11, August 17 & 18,2015, August 24 & 25, 2015, August 31 to September 2,2015, 
September 8 & 9, 2015, September 14 & 18,2015, September 21 & 22,2015, September 28 to 
October 2, 2015, October 5 to 7, 2015, October 19 & 20, 2015, October 26 & 27,2015, 
November 2 & 4, 2015, November 9 to 13,2015, November 16 to 19,2015, November 23 & 24, 
2015, November 30 to December 3,2015, December 7 to 9, 2015, December 14 & 15,2015, 
December 21 & 22,2015, December 28 & 29,2015, January 4 & 5, 2016, January 11 & 12, 
2016, and January 18 & 19,2016. 

In addition, DERM and FPL sampled near-shore surface waters of Biscayne Bay adjacent 
to the cooling canal system at Surface Water Monitoring Stations TPBBSW-7-B, TPBBSW-7M­

B, TPBBSWCSC-M-B, TPSWC-7B, TPBBSW-6B, and TPBBSW-7T-B for radioactive tritium 
in December 2015 and January 2016. The results showed high levels of tTitium (245 to 4,317 
pCi/L) in deeper near-shore waters. Levels of tritium in Biscayne Bay away from the cooling 
canal system are typically less than 20 pCi/L. The presence of high levels of tritium in the near 
-shore surface waters of Biscayne Bay and surface waters connected to Biscayne Bay also 
confirms the hydrologic connection between the canal system and the surface waters of Biscayne 
Bay. 

The levels of pollutants (ammonia, phosphorus, TKN, total nitrogen, chlorophyll a, and 
tritium) found in Biscayne Bay and surface waters connected to Biscayne Bay as a result of 
FPL's discharges from its cooling canal system represent degradation of the waters of Biscayne 
Bay, in violation of the "no degradation" requirement stemming from the designation of these 
waters as Outstanding National Resource Waters and Outstanding Florida Waters. In addition, 
the monitoring performed demonstrates that the levels of pollutants violate the Miami-Dade 
County water quality standard for ammonia and violate Florida water quality standards for total 
nitrogen, phosphorus, and chlorophyll a. 

B. Condition l.A.l4 of the NPDES Permit 

Condition l.A.14 of the NPDES Permit states: 

Notwithstanding any other requirements of this "No Discharge" pemlit, the 
permittee shall comply with all applicable provisions of the Final Judgement 
dated September 10, 1971, in Civil Action Number 70-328-CA issued by the U.S, 
District Judge C. Clyde Atkins of the Southern District of Florida. 

FPL has violated Paragraph V of this Final Judgment by discharging water from the cooling 
canal system into Biscayne Bay, as set out in Section LA. of this Notice, supra. 

C. Condition IV. 1. of the NPDES Permit 

Condition IV. I. of the NPDES Permit states: "The Permittee's discharge to ground water 
shall not cause a violation of the minimum criteria for ground water specified in Rule 62-
520.400, F A.C. and 62-520.430, F A.C." This condition also serves to protect surface waters 
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from degradation. FPL has violated this condition by causing continuous violations of the 
minimum criteria for ground water during each day during the past five (5) years preceding this 
Notice. Due to the contamination of the water in the cooling canal system and the ground water 
below and sUlTounding the canal system, the violations willhkely continue after the date of this 
notice unless the source of the contamination is removed and the ground water is cleaned up. 

FPL has contaminated ground water extending from the cooling canal system to over four 
(4) miles west of the cooling canal system in violation of Condition IV.I. of the NPDES Permit. 
Monitoring wells west of the FPL cooling canal system have shown violations of the minimum 
criteria for ground water since at least 2009, including sodium levels in well G-21 and G-28, 
approximately 4 miles west of the cooling canal system, which exceed sodium criterion by as 
much as 50 times. Other wells west ofthe cooling canal system (BBCW- 4, BBCW-5, FKS-4, 
TPGW-5D) showed sodium levels as high as 100 times the criterion. 

Saltwater intrusion into the area west of the cooling canal system is impairing the 
reasonable and beneficial use of adjacent G-U ground water and, therefore, is a violation of the 
minimum criteria for ground water in Rule 62-520.400, F.A.C. The continuous seepage and 
resulting ground water plume of contaminated cooling canal water has and continues to 
contaminate usable portions of the Biscayne Aquifer - steadily converting Class G-II potable 
water to Class G-Ill non-potable water as it moves west through the Biscayne Aquifer. In 
addition, the plume of radioactive tritium continues to move west of the cooling canal system 
into the Biscayne Aquifer, with levels exceeding the public health goal of 400 pCi/L as much as 
tb.ree (3) miles west orthe cooling canal system. Furthermore, as discussed in Section LA. of this 
Notice, supra, the contaminated ground water is also moving east into Biscayne Bay. 

D. Condition VIlIS ofthe NPDES Permit 

Condition VUL5 of the NPDES Permit states: 

The permittee shall take all reasonable steps to minimize or prevent any 
discharge, reLlse ofreclaimed water, or residuals use or disposal in violation of 
this pelmit which has a reasonable likelihood of adversely aiIecting human health 
or the environment It shall not be a defense for a permittee in an enforcement 
action that it would have been necessary to halt or reduce the pennitted activity in 
order to maintain compliance with the conditions of this pem1it [62-620.610(5), 
F.AC.] 

FPL has violated this condition by, among other omissions, failing to take all reasonable steps to 
minimize or prevent the discharges to surface waters and ground water set out in this Section LA. 
and I.C of thIS NotIce, supra. 

E. C:9J}<:litLQ!1~YIl17. ofthe NPDES Permit 

Condition VaL7. of the NPDES Permit states: 
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The pennittee shall at all times properly operate and maintain the facility and 
systems of treatment and control, and related appurtenances, that are installed and 
used by the permittee to achieve compliance with the conditions of this pennit. 
This provision includes the operation of backup or auxiliary facilities or similar 
systems when necessary to maintain or achieve compliance with the conditions of 
the permit. [62-620.610(7), F.A C.] 

FPL has violated this condition by, among other omissions, failing to adequately control the 
temperature of the cooling water in the cooling canal system, by failing to control the nutrient 
levels in the system, and by failing to properly operate the so-called "interceptor" ditch to 
prevent widespread contamination of the ground water by saline water and other pollutants, 
including radioactive tritium. 

II. DISCHARGING POLLUTANTS TO SURFACE WATERS WITHOUT AN NPDES 
PERMIT 

Since at least June 2010, FPL has violated the CWA, 42 U.S.C. § 1311(a) and 40 C.F.R. 
§ 122.21, by discharging pollutants (phosphorus, ammonia, TKN, total nitrogen, radioactive 
tritium) into Biscayne Bay through a direct hydrological connection between the ground water 
impacted by the cooling canal system and Biscayne Bay without an NPDES permit authorizing 
such discharges. The locations of the discharges are set out in Section LA. of this Notice, supra. 
The requirement for an NPDES permit authorizing these discharges arose at the time that FPL 
first knew or should have known that pollutants were being discharged into surface waters. Each 
day since that time is a violation of the CW A. 

III. DISCHARGES CAUSING OR CONTIUBUTING TO VIOLATIONS OF WATER 
QUALITY STANDARDS 

Federal and state law prohibit discharges of pollutants from point sources that cause or 
contribute to violations of surface water quality standards. See, e,g., 33 U,S.c. § 1311(b)(l)(C) 
and § 403.088(1), Fla. Stat. In addition to prohibiting discharges to surface waters altogether, the 
NPDES Pelmit requires compliance with water quality standards in Section VII!., 5 and 12. FPL 
has violated the CWA, Florida law, and the NPDES Penuit by causing or contributing to 
violations of surface water quality standards in Biscayne Bay due to its discharges from the 
Turkey Point cooling canal system, as set out in Section LA. of this Notice, including, but not 
limited to, the narrative nutrient criterion in Rule 62-302.530(47)(b), F.A.C., and the water 
quality standard for ammonia in Sec. 24-42(4) of the Miami-Dade County, Florida, Code of 
Ordinances. These violations began in 2010 and continue as ofthe date of this Notice, as shown 
by monitoring data generated by FPL and DERM. 

The levels of pollutants (ammonia, phosphorus, TKN, total nitrogen, chlorophyll a, and 
tritium) found in Biscayne Bay and surface waters cOlmected to Biscayne Bay as a result of 
FPL's discharges from its cooling canal system also represent degradation of the waters of 
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Biscayne Bay, in violation of the "no degradation" requirement stemming from the designation of 
these waters as Outstanding National Resource Waters and Outstanding Florida Waters. 

CONCLUSION 

Thank you for your prompt attention to the ongoing, serious violations of federal law and 
permitting requirements. Unless the EPA or FDEP commences and diligently prosecutes an 
action in court to address these violations within sixty (60) days, we intend to file a citizen suit 
against FPL under 33 U.S.c. ~ 1365(a)(1) for the violations discussed above. In addition to the 
violations set forth herein, this Notice covers all violations of the CW A evidenced by 
information which becomes available after the date 0 f this Notice. Pursuant to the CW A, we will 
seek civil penalties, attorney's fees and costs, as well as an injunction against continued 
violations. 

Any and all communication related to this matter should be directed to Gary A. Davis and 
James S. Whitlock, at the address and telephone number listed at the top of this letter, or to 
James M. Porter, 9350 South Dixie Highway, 10th Floor, Miami, FL 33156, (305) 671-1345. 

Respectfully, 

Gary A. Davis 

CC. Hon. Loretta E. Lynch 
Attorney General of the United States 
U.S. Department of Justice 
950 Pennsylvania Avenue, NW 
Washington, DC 20530-0001 
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DAVIS & WHITLOCK, P.C. 
A TTORNEYS AT LAW 

21BATTERYPARKAVENUE 

Suite 206 
ASHEVILLE, NORTH CAROLINA 28801 

TELEPHONE: 828-622-0044 FACSIMILE: 828-398-0435 

GARY A. DAVIS 
LICENSED IN NC, TN. CA 

GADJIVIS@E:NVIROATTORNEYCOM 

JAMES S. WHITLOCK 
LICENSED IN NC 

JVVHITLOCK@ENVIROATTORNEY COM 

Via Certified lVlaillReturn Receipt 

Eric E. Silagy, President 
Florida Power & Light Company 
700 Universe Blvd. 
Juno Beach, FL 33408 

J.E. Leon, Registered Agent 
Florida Power & Light Company 
4200 West Flagler St., Suite 2113 
Miami, FL 33134 

Fred Aschauer, Director 
Water Resource Management 
Florida Department of Environmental 
Protection 
2600 Blair Stone Road M.S. 3500 
Tallahassee, Florida 32399 

WWW.ENVIROATTOHNEY.COM 

March 15,2016 

Gina McCarthy, Administrator 

DOUGLAS A. RULEY 
of Counsel 
LICENSED IN NC 
DRUI.E'Y@ENVIRCJi\TTORNf'Y COM 

U.S. Environmental Protection Agency 
Ariel Rios Building 
1200 Pennsylvania Avenue, N.W 
Washington, DC 20460 

Heather McTeer Toney, Administrator 
U.S. Environmental Protection Agency 
Region 4 
Sam Nunn Atlanta Federal Center 
61 Forsyth Street, SW 
Atlanta, GA 30303 

Re: Notice of Intent to File Citizen Suit Pursuant to the Federal Clean Water Act 

Ladies and Gentlemen: 

NOTICE 

The purpose of this letter is to notify Florida Power & Light Company ("FPL") that the 
following organizations intend to file suit in sixty (60) days under the federal Clean Water Act 
("CWA"), 33 U.S.C. § 1365(a)(I), in Federal District Court against FPL for violations of the CWA 
resulting from the discharge of pollutants from FPL's Turkey Point Power Plant near Homestead, 
Florida, into the protected waters of Biscayne Bay and to ground water, including the Biscayne 
Aquifer, in vi01ation of the terms ofNPDES Permit No. FL0001562 and the CWA: 

Southern Alliance for Clean Energy 
P.O. Box 1842, 
Knoxville, TN 37901 
(865) 637-6055 
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Tropical Audubon Society 
5530 Sunset Dr. 
Miami, FL 33143 
(305) 667-7337 

Each of these organizations has an interest in protecting the water quality of Biscayne Bay and has 
members who use the Bay for business and recreation, including fishing, boating, swimming, 
snorkeling and scuba diving, Each of these organizations also has an interest in protecting ground 
water quality and has members who use water from the Biscayne Aquifer for drinking water and 
other domestic purposes, 

FPL owns and operates the Turkey Point Power Plant, located on the shores of Biscayne Bay 
near Homestead, Florida, about 25 miles south of downtown ]VIiami, In the early t 970's, as the result 
of a federal court order to stop discharging hot cooling water into Biscayne Bay from its two nuclear 
power generators and other units, FPL constructed a giant, two-miles-wide-by five-miles-long, 
unlined cooling canal system adjacent to Biscayne Bay with the requirement to recycle the cooling 
water to prevent all discharges to the Bay. In 2012 and 2013, the two nuclear generators were 
"uprated" to increase power production, resulting in a much higher than predicted increase in the 
temperature and salinity of the water in the cooling canal system, The Turkey Point Power Plant and 
the cooling canal system are underlain by porous limestone geology, including the Biscayne Aquifer, 
and the contaminated water in the cooling canal system has for many years discharged, and continues 
to discharge, frorn the cooling canal system into the ground water and into Biscayne Bay, as 
described in detail in this Notice. 

Section 301(a) of the Act, 33 U,S,c. § 1311(a), prohibits the discharge of pollutants from a 
point source to waters of the United States except in compliance with, among other conditions, a 
National Pollutant Discharge Elimination System ("NPDES") permit issued pursuant to section 402 
of the Act, 33 U,S,c. § l342, Each violation of the pelTI1it, and each discharge that is not authorized 
by the permi t, is a violation of the CW A. 

Used cooling water and other industrial wasteW<1ters from the Turkey Point power plant are 
discharged through a point source of discharge the outfalls designated 1-001 and I -002 in the plant's 
NPDES permit From there, they enter the FPL cooling canal system, from which they are conveyed 
through a direct hydrologic connection into tIle navigable waters of Biscayne Bay. Additionally, the 
FPL cooling canal system, itself, is a "point source" under the CW A, The CW A defines "point source" 
as "any discernible, confined and discrete conveyance, including but not limited to any pipe, ditch, 
channel, tunnel, conduit, well, discrete fissure, container, rolling stock, concentrated animal feeding 
operation, or vessel or other floating craft, from which pollutants are or may be discharged," 33 U .S.C. 
§ 1362(14), The Eleventh Circuit interprets the term "point source" broadly, Parker v. Scrap Metal 
Processors, inc" 386 F,3d 993, 1009 (2004), following Dague v, City 0/ Burlington, 935 F.2d 1343, 
1354-55 (2d Cir.l991), rev 'd in part on other grounds, 505 U,S, 557 (1992) ("The concept of a point 
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source was designed to further this scheme by embracing the broadest possible definition of any 
identifiable conveyance from which pollutants might enter waters of the United States."). The FPL 
cooling canal system is designed to hold cooling water and other industrial wastewater from the Turkey 
Point nuclear reactors, and is therefore, confined and discrete. Because the canal system is unlined and 
leaking pollutants into ground water which is hydrologically connected to Biscayne Bay, it is conveying 
pollutants to navigable waters. As a confined and discrete conveyance, the cooling canal system, itself, 
falls within the CW A's definition of "point source." 

There is CW A jurisdiction where, as here, pollutants travel from a point source to navigable 
surface waters through hydrologically connected ground water. See, e.g., Sierra Club v. Virginia 
Elec. and Power Co., No. 2:15-cv-1l2, 2015 WL 6830301, at *5-*6 (E.D. Va. Nov. 6,2015); Yadkin 
Riverkeeper, Inc. v. Duke Energv Carolinas, LLC, No. 1:14-CV-753, 2015 WL 6157706, at *9-*10 
(M.D. NC Oct. 20, 2015); Hawai 'i Wildl~fe Fund v. Cty. of Afoul, 24 F. Supp. 3d 980,995 (D. 
Haw.20 14); Ass 'n Concerned Over Resources and Nature, Inc. v. Tennessee Aluminum Processors, 
Inc., No. 1: 10-00084,2011 WL 1357690, at *16-*17 (M.D. Telm, April 11, 2011); Nw. Envtl. De! 
Ctr. v. Grabhorn, Inc., No. CV-08-548-ST, 2009 WL 3672895, at *11 (D. Or. Oct. 30,2009); 
Hernandez v. Esso Standard Gil Co. (P.R.), 599 F. Supp. 2d 175, 181 (D.P.R.2009); N. Cal. River 
Watch v. Mercer Fraser Co., No. C-04--4620 SC, 2005 WL 2122052, at *2 (N.D. Cal. Sept. 1,2005). 
Idaho Rural Council v. Bosma, 143 F.Supp.2d 1169, 1180 (D. Idaho 2001); Mutual Life Ins. Co. v. 
lYfobil Corp., No. Civ. A. 96-CVI781, 1998 WL 160820, at *3 (N.D. N.Y. 1998); Williams Pipe Line 
Co. v. Bayer Corp., 964 F. Supp. 1300, 1319 (S.D. Iowa 1997); Friends of Santa Fe County v. LAC 
Minerals, Inc., 892 F. Supp. 1333, 1357 (D. N.M.1995); Wash. Wilderness Coal. v. Hecla Mining 
Co., 870 F. Supp. 983, 990 (B.D. Wash.1994); Sierra Club v. Colorado Ref Co., 838 F. Supp. 1428, 
1434 (D.Colo.1993); McClellan Ecological Seepage Situation v. Weinberger, 707 F. Supp. 1182, 
1196 (B.D. Ca1.l988), rev'd on other grounds. 

Pursuant to authority delegated by the United States Environmental Protection Agency 
("EPA") under section 402(b) of the CWA, 33 U.S.C. § 1342(b), the Florida Department of 
Environmental Protection ("FLDEP") issued NPDES permit number FLOOO 1562 to FPL. The current 
version of the penl1it became effective May 6, 2005. The permit expired on May 5, 2010, but has 
been administratively extended by FLDEP. 

Federal courts have jurisdiction to hear citizen suits brought pursuant to state-issued NPDES 
permits, including for enforcement of more stringent provisions than would be included in a federal 
permit. See, e.g., Parker v. Scrap Metal Processors, Inc., 386 F.3d 993, 1004-08 (11 th Cir. 2004); 
Northwest Envt!. Advocates v. City o.fPortland, 56 F.3d 979,985--90 (9th Cir.1995); St. Johns 
Riverkeeper, Inc. v. Jacksonville Elec. Authority, 3:07-cv-739, 3:07-cv-747, 2010 WL 745494, at *3 
(M.D. Fla. March 1,2010); Upper Chattahoochee Riverkeeper Fund, Inc. v. City of Atlanta, 953 F. 
Supp. 1541, 1552-53 (N.D. Ga.1996); Culbertson v. Coats Am., Inc., 913 F. Supp. 1572, 1581 (N.D. 
Ga.1995). 

NPDES Permit No. FLOOO 1562 authorizes the discharge of non-contact once-through 
condenser cooling water (OTCW), auxiliary equipment cooling water (AECW), low-volume 
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waste (L VW), and stonn water into an onsite closed loop cooling canal system. The NPDES Permit 
specifically does not authorize discharge to surface waters. The NPDES Pem1it also contains limits 
on ground water discharges. 

As set out in more detail below, FPL has violated and is violating its NPDES Permit by 
unauthorized discharges of pollutants, inchlding, but not limited to, excess salinity, phosphoms, 
ammonia, TKN, total nitrogen, and radioactive tritium, into waters ofthe United States in 
Biscayne Bay. Additionally, FPL has violated its NPDES Permit by discharges ofhypersaline 
Water contaminated with radioactive tritium into ground water, threatening the water supply for 
Miami-Dade County and the Florida Keys. FPL has also violated the Clean Water Act by 
discharging pollutants without an NPDES permit and by causing violations of water quality 
standards in Biscayne Bay, which is protected from degradation as Outstanding National 
Resource and Outstanding Florida Waters. 

BISCAYNE BAY 

Biscayne Bay is the largest estuary on the coast of southeast Florida and is contiguous 
with the southern Florida Everglades and Florida Bay. It encompasses a marine ecosystem that 
totals approximately 428 square miles. Its drainage area is 938 square miles, of which 350 are 
freshwater and coastal wetlands in Miami-Dade, Broward, and Monroe Counties. It is home to 
Biscayne National Park, the largest marine park in the national park system. Not only is it a 
source for food, transportation, and commerce, it also offers boundless opportunities for 
recreation, such as boating, fishing, s'.'limming, snorkeling and scuba diving. Rimmed by 
mangrove wetlands, the natural bay is a shallow estuary of clear waters and sandy bay bottoms 
with seagrasses, corals and sponges. The bay supports rich ecological communities and a diverse 
variety of fish and wildlife. 

Pursuant to the authority delegated to it under the CW A, FLDEP bas promulgated water 
quality standards for waters within the state. The waters of Biscayne Bay into which FPL is 
discharging are classified by FLDEP in Rule 62-302.400(14) ofthe Florida Administrative Code 
("F.A.C.") as Class III - Recreation, Propagation and Maintenance of a Healthy, Well-Balanced 
Population ofFish and Wildlife. In addition, Rule 62-302.700(9), F.A.C., designates the waters 
of Biscayne Bay within Biscayne National Park into which FPL is discharging as Outstanding 
National Resource and Outstanding Florida Waters. Pursuant to Rule 62-302.700(1), F.A.C., "[i]t 
shall be the Depmiment policy to afford the highest protection to Outstanding Florida Waters and 
Outstanding National Resource Waters. No degradation of water quality ... is to be permitted in 
Outstanding Florida Waters and Outstanding National Resource Waters." 

The narrative nutrient criterion in Rule 62-302.530(4 7)(b), F.A.C., has been interpreted by 
FLDEP as requiring no more than 0.007 milligram per liter ("mg/L") of Total Phosphonls, 
0.35 mg/L of Total Nitrogen, and 0.2 Ilg/L of Chlorophyll 0, in the waters of Biscayne Bay into 

which FPL is discharging. Rule 62-302.532(1), F.A.C. In addition, Sec. 24-42(4) of the Miami­
Dade County, Florida, Code of Ordinances, requires 0.5 mg/L or less of ammonia in marine 
waters in the County. 
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BlseA YNE AQUIFER 

The Biscayne Aquifer is the main source of potable water in Miami-Dade County and the 
FlOlida Keys and is designated by the federal government as a sole source aquifer under the Safe 
Drinking Water Act. FLDEP classifies FlOlida ground water and sets minimum standards 
for ground water in Rule 62-520.400, FA.C. and 62-520.430, FA.C. Rule 62-520.400, F.A.C., states: 

(l) All ground water shall at all places and at all times be free from 
domestic, industrial, agricultural, or other man-induced non-thennal components 
of discharges in concentrations which, alone or in combination with other 
substances, or components of discharges (whether thennal or non-thermal): 

(a) Are hannful to plants, animals, or organisms that are native to the soil 
and responsible for treatment or stabilization of the discharge relied upon by 
Department permits; or 

(b) Are carcinogenic, mutagenic, teratogenic, or toxic to human beings, 
unless specific criteria are established for such components in Rule 62-520.420, 
F.A.C.; or 

or 
(c) Are acutely toxic within surface waters affected by the ground water; 

(d) Pose a serious danger to the public health, safety, or welfare; or 
( e) Create or constitute a nuisance; or 
(f) Impair the reasonable and beneficial use of adjacent waters. 

These standards apply to all ground water, including ground water classified as G-III ground 
water. For specific components, Rules 62-520.420, 62-550.310, and 62-550.828, F.A.C., 
establish specific ground water standards for G-III ground water and G-II ground water, 
including standards for sodium (160 mg/L), nitrate (10 mg/L), chlorides (250 mg/L), sulfates 
(250 mg/L), and tritium (20,000 pCi/L). 

Tritium is produced by nuclear reactors and is often found as a ground water contaminant 
at nuclear power plants. Historical data from 1974 to 1975 showed tritium concentrations in the 
FPL cooling canal system to be in the range of 1,556 - 4,846 pCi/L, and reports submitted by 
FPL for the monitoring period from June 2010 through December 2015 showed cooling canal 
system tritium concentrations as high as 15,487 pCi/L. Tritium is a good tracer to show 
discharge of contaminated water with other pollutants from the cooling canal system. 

Although tritium has a Maximum Contaminant Level ("MCL") for drinking water of 
20,000 pCi/L, the public health goal is much lower. An MCL takes into account factors other 
than public health, including feasibility of treatment and economics. Tritium, like other 
radionuclides, is considered to be a carcinogen. Tritium, as triturated water, enters the body and 
distributes widely through all water containing compartments without concentrating in anyone 
site. Tritium then readily exchanges with hydrogen in many body molecules, including 
ribollucleotides, proteins and others, thereby being in the position to impart its energy upon 
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critical molecules. For example, tritium incorporated into DNA may result in beta particle 
radiation altering chromosomes, allowing for the induction of cancer. EPA has not set a public 
health goal for tritium in drinking water, but the State of Califomia, based on EPA risk factors, 
has established the public health goal at 400 pCi/L, which is equivalent to a J -in-a-million 
Jifetime cancer risk. 

CLEAN ACT 

VIOLATIONS OF EJ1~FLUENT LIMITATIONS 
FL0001562 

A Condition LA 1. of the NPDES Permit 

Condition LA.I. of the NPDES Pemlit states: "[t]his permit does not authorize discharge 
to surface waters of the state." FPL has violated this eftluent limitation repeatedly since at least 
June 201S, and continues to violate this limitation, by discharging pollutants (phosphoms, 
ammonia, TKN, total nitrogen, radioactive tritium) into Biscayne Bay through a direct 
hydrological connection between the ground water impacted by the cooling canal system and 
Biscayne Bay. These violations have been documented based on the detection of the pollutants in 
monitOling by FPL and the Miami-Dade Department of Regulatory and Economic Resources 
("DERM") since 2010. Due to the contamination of the water in the cooling canal system and the 
ground water below and surrounding the canal system, the violations have been continuous for at 
least the past five (5) years and will likely c.ontinue after the date of this notice unless the source 
of the contamination is removed and the ground water is cleaned up. 

FPL has Imown for more than six (6) years that pollutants from the cooling canal system 
are being discharged into Biscayne Bay. FPL began monitoring the surface waters of Biscayne 
Bay and surface waters connected to Biscayne Bay in 2010, pursuant to an agreement with the 
South Florida Water Management District ("SFWMD"). Monitoring results showing pollutants 
(ammonia, phosphorus, TKN, total nitrogen, and tritium) from the canal system in the surface 
waters of Biscayne Bay or surface waters connected to the Bay at Surface Water Monitoring 
Stations TPBBSW-l through 5 (Biscayne Bay stations), TPSWC-l through 3 (L-31E Canal 

stations), TPSWC-4 (S-20 Discharge Canal), TPSWC-S (Card Sound Canal), and TPSWC-6 
(Card Sound Road Canal) were reported for June-July 2010, September 2010, December 201 0, 
March 2011, June 2011, September 20ll, December 2011, March 2012, June 2012, September 
2012, December 2012, March 2013, June 2013, September 2013, December 2013, J\1arch 2014, 
September 2014, and March 201S. 

DERM and FPL began monitoring near-shore surface waters of Biscayne Bay adjacent to 
the cooiing canal system more intensively in June 20lS. Monitoring resuits showing pollutants 

(ammonia, phosphorus, TKN, total nitrogen, and chlorophyll a) from the canal system in surface 
waters of the Bay at Surface Water Monitoring Stations B TPBBSW-6 
and TPBBSW-·7 were reported for May 31 Jun 1, 201S, June 15 20 I S, June 29 & 30, 
201 July 13 14,2015, Ju1y20 & 21,2015, July 27 2015, August 3 4,2015, August 
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10 & 11, August 17 & 18,2015, August 24 & 25,2015, August 31 to September 2,2015, 
September 8 & 9, 2015, September 14 & 18,2015, September 21 & 22, 2015, September 28 to 
October 2,2015, October 5 to 7, 2015, October 19 & 20,2015, October 26 & 27,2015, 
November 2 & 4, 2015, November 9 to 13,2015, November 16 to 19,2015, November 23 & 24, 
2015, November 30 to December 3,2015, December 7 to 9, 2015, December 14 & 15,2015, 
December 21 & 22, 2015, December 28 & 29, 2015, January 4 & 5, 2016, January 11 & 12, 
2016, and January 18 & 19,2016. 

In addition, DERM and FPL sampled near-shore surface waters of Biscayne Bay adjacent 
to the cooling canal system at Surface Water Monitoring Stations TPBBSW-7-B, TPBBSW-7M­

B, TPBBSWCSC-M-B, TPSWC-7B, TPBBSW-6B, and TPBBSW-7T-B for radioactive tritium 
in December 2015 and January 2016. The results showed high levels of tritium (245 to 4,317 
pCi/L) in deeper near-shore waters. Levels of tritium in Biscayne Bay away from the cooling 
canal system are typically less than 20 pCi/L. The presence of high levels of tritium in the near 
-shore surface waters of Biscayne Bay and surface waters connected to Biscayne Bay also 
confirms the hydrologic connection between the canal system and the surface waters of Biscayne 
Bay. 

The levels of pollutants (ammonia, phosph011ls, TKN, total nitrogen, chlorophyll a, and 
tritium) found in Biscayne Bay and surface waters connected to Biscayne Bay as a result of 
FPL's discharges from its cooling canal system represent degradation of the waters of Biscayne 
Bay, in violation of the "no degradation" requirement stemming from the designation of these 
waters as Outstanding National Resource Waters and Outstanding Florida Waters. in addition, 
the monitoring performed demonstrates that the levels of pollutants violate the Miami-Dade 
County water quality standard for ammonia and violate Florida water quality standards for total 
nitrogen, phosph011ls, and chlorophyll a. 

B. Condition I.A.14 of the NPDES Permit 

Condition LA.14 of the NPDES Permit states: 

Notwithstanding any other requirements of this "No Discharge" pennit, the 
permittee shall comply with all applicable provisions of the Final Judgement 
dated September 10, 1971, in Civil Action Number 70-328-CA issued by the U.S. 
District Judge C. Clyde Atkins of the Southern District of Florida. 

FPL has violated Paragraph V of this Final Judgment by discharging water from the cooling 
canal system into Biscayne Bay, as set out in Section LA. of this Notice, supra. 

C. Condition IV.I. of the NPDES Pelmit 

Condition rv.l. of the NPDES Petmit states: "The Permittee's discharge to ground water 
shall not cause a violation of the minimum criteria for ground water specified in Rule 62-
520.400, FA.C. and 62-520.430, F A.C." This condition also serves to protect surface waters 
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from degradation. FPL has violated this condition by causing continuous violations of the 
minimum criteria for ground water during eacb day during the past five (5) years preceding this 
Notice. Due to the contamination ofthe water in the cooling canal system and the ground water 
below and surrounding the canal system, the violations will likely continue after the date of this 
notice unless the source of the contamination is removed and the ground water is cleaned up. 

FPL has contaminated ground water extending from the cooling canal system to over four 
(4) miles west of the cooling canal system in violation of Condition IV.I. of the NPDES Permit. 
Monitoring wells west of the FPL cooling canal system have shown violations of the minimum 
criteria for ground water since at least 2009, including sodium levels in well G-21 and G-28, 
approximately 4 miles west of the cooling canal system, which exceed sodium criterion by as 
much as 50 times. Other wells west of the cooling canal system (BBCW- 4, BBCW-S, FKS-4, 
TPGW-SD) showed sodium levels as high as 100 times the criterion. 

Saltwater intrusion into the area west of the cooling canal system is impairing the 
reasonable and beneficial use of adjacent G- II ground water and, therefore, is a violation of the 
minimum criteria for ground water in Rule 62-520.400, F.A.e. The continuous seepage and 
resulting ground water plume of contaminated cooling canal water has and continues to 
contaminate usable portions of the Biscayne Aquifer - steadily converting Class G-IJ potable 
water to Class G-III non-potable water as it moves west through the Bisc3yne AquifcL In 
addition, the plume of radioactive tritium continues to move west of the cooling canal system 
into the Biscayne Aquifer, with levels exceeding the public health goal of 400 pCi/L as much as 
three (3) miles west ofthe cooling canal system. Fll1ihermore, as discussed in Section LA. of this 
Notice, supra, the contaminated ground water is also moving east into Biscayne Bay. 

D. Condition VIlt5. of the NPDES Permit 

Condition YIlt5 of the NPDES Permit states: 

The permittee shall take all reasonable steps to minimize or prevent any 
discharge, reuse of reclaimed water, or residuals use or disposal in violation of 
this permit which has a reasonable likelihood of adversely affecting human health 
or the environment. [t shall not be a defense for a pennittee in an enforcement 
action that it would have been necessary to halt or reduce the pennitted activity in 
order to maintain compliance with the conditions of this permit. [62-620.610(5), 
F.Ae.] 

FPL has violated this condition by, among other omissions, failing to take all reasonable steps to 
minimize or prevent the discharges to surface waters and ground water set out in this Section LA. 
and I.e. of this Notice, supra. 

E. Condition VIII.7. onhe NPDES Pem1it 

Condition of the Permit states: 
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The permittee shall at all times properly operate and maintain the facility and 
systems of treatment and control, and related appurtenances, that are installed and 
used by the permittee to achieve compliance with the conditions of this pennit. 
This provision includes the operation of backup or auxiliary facilities or similar 
systems when necessary to maintain or achieve compliance with the conditions of 
the permit. [62-620.610(7), F.A C.] 

FPL has violated this condition by, among other omissions, failing to adequately control the 
temperature of the cooling water in the cooling canal system, by failing to control the nutrient 
levels in the system, and by failing to properly operate the so-called "interceptor" ditch to 
prevent widespread contamination of the ground water by saline water and other pollutants, 
including radioactive tlitium. 

II. DISCHARGING POLLUTANTS TO SURFACE WATERS WITHOUT AN NPDES 
PERMIT 

Since at leastJune 2010, FPL has violated the CWA, 42 U.S.C. § 1311(a) and 40 C.F.R. 
§ 122.21, by discharging pollutants (phosphorus, ammonia, TKN, total nitrogen, radioactive 
tritium) into Biscayne Bay through a direct hydrological connection between the ground water 
impacted by the cooling canal system and Biscayne Bay without an NPDES permit authOlizing 
such discharges. The locations of the discharges are set out in Section LA. ofthis Notice, supra. 
The requirement for an NPDES pennit authorizing these discharges arose at the time that FPL 
first knew or should have known that pollutants were being discharged into surface waters. Each 
day since that time is a violation of the CW A. 

III. DISCHARGES CAUSING OR CONTRIBUTING TO VIOLATIONS OF WATER 
QUALITY STANDARDS 

Federal and state law prohibit discharges of pollutants from point sources that cause or 
contribute to violations of surface water quality standards. See, e.g., 33 V.S.c. § 13l1(b )(l)(C) 
and § 403.088(1), Fla. Stat. In addition to prohibiting discharges to surface waters altogether, the 
NPDES Permit requires compliance with water quality standards in Section VIIl., 5 and 12. FPL 
has violated the CWA, Florida law, and the NPDES Pennit by causing or contributing to 
violations of surface water quality standards in Biscayne Bay due to its discharges from the 
Turkey Point cooling canal system, as set out in Section LA. of this Notice, including, but not 
limited to, the narrative nutrient cliterion in Rule 62-302.530(47)(b), F.A.C., and the water 
quality standard for ammonia in Sec. 24-42(4) of the Miami-Dade County, Florida, Code of 
Ordinances. These violations began in 2010 and continue as of the date of this Notice, as shown 
by monitoring data generated by FPL and DERM. 

The levels of pollutants (ammonia, phosphorus, TKN, total nitrogen, chlorophyll a, and 
tlitium) found in Biscayne Bay and surface waters connected to Biscayne Bay as a result of 
FPL's discharges from its cooling canal system also represent degradation of the waters of 
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Biscayne Bay, in violation of the "no degradation" requirement stemming from the designation of 
these waters as Outstanding National Resource Waters and Outstanding Florida Waters. 

Thank you for your prompt attention to the ongoing, serious violations of federal law and 
permitting requirements. Unless the EPA or FDEP commences and dilIgently prosecutes an 
action in court to address these violations within sixty (60) days, we intend to file a citizen suit 
against FPL under 33 U.S.c. § 1365(a)(1) for the violations discussed above. In addition to the 
violations set forth herein, this Notice covers all violations of the CW A evidenced by 
information which becomes available after the date of this Notice. Pursuant to the CW A, we will 
seek civil penalties, attorney's fees and costs, as well as an injunction against continued 
violations. 

Any and all communication related to this matter should be directed to Gary A. Davis and 
James S. Whitlock, at the address and telephone number listed at the top oftbis letter, or to 
James IVI. Porter, 9350 South Dixie Highway, 10th Floor, Miami, FL 33156, (305) 671-l345. 

Respectfully, 

Gary A. Davis 

cC' Hon. Loretta E. Lynch 
Attorney General of the United States 
U.S. Department of Justice 
950 Pennsylvania Avenue, NW 
Washington, DC 20530-0001 
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IT'S TIME FOR SOLUTIONS! 

PROMOTE CLEAN ENERGY 

Clean energy, such as solar, wind, and energy 
efficiency, produces no pollution and provides 
jobs to our economy. Studies show that the United 
States could easily generate 80% of its power 
from clean sources by 2050. Energy efficiency can 
dramatically reduce the amount of power we use 
in our homes and businesses and lower our bills. 
Solar power is unlimited energy from the sun, free 
for the taking if our state policies are revised to 
level the playing field between solar and more 
traditional, polluting power sources like coal and 
nuclear. Meanwhile wind energy is cheap and 
abundant in the U.S. and could be brought to 
Florida for affordable and reliable power. 

OPPOSE HIGH RISK ENERGY 

Some energy sources have greater risks 
associated with their use. Old, inefficient and 
dirty coal power plants must be retired to reduce 
levels of pollution that trigger asthma attacks and 
heart and lung disease, put mercury in our water, 
and cause climate change. Nuclear power plants 
emit less carbon than coal but are extremely 
expensive to build, require large amounts of 
water to operate, generate dangerous, highly 
radioactive waste and can have devastating 
consequences should an accident occur. Our coast 
is too precious to be compromised by spills from 
offshore drilling. Clean energy is a positive 
alternative to each of these risky energy sources. 

TAKE ACTION TODAY! 

Find & Contact Your Elected Officials 
http://www.bit.ly/legislator-search 

Support Our Work & Become a 
Member of SACE Today 

www.cleanenergy.org,ldonate 

Join the Southeast Coastal 
Climate Network 

http://seccn.groupsite.com 

CONTACT YOUR ELECTED OFFICIALS 

National and state-level climate and energy policies are imperative to ensure protection from the worst 
impacts of climate change and to secure the benefits of clean energy. Contact your elected officials in 
Washington D.C. and Tallahassee and tell them we must have climate and energy policies that: 

• Invest in job-creating energy efficiency and clean energy 
• Limit carbon pollution, such as the Clean Power Plan • Preserve and strengthen the Clean Air Act 

• Hold polluters accountable and end fossil-fuel subsidies 

References and links available on the online version of this factsheet: 
http://www.cleanenergy.org/fl-climate-impacts 
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CLIMATE CHANGE IMPACTS ON FLORIDA 

WHAT IS CLIMATE CHANGE? 

The earth's climate is changing because of excess carbon 
dioxide pollution in the atmosphere, generated when 
fossil fuels like coal, oil, and natural gas are burned. This 
extra carbon traps more heat, like a greenhouse, which 
explains why 2000 to 2009 was the hottest decade ever 
recorded and there have been over 350 consecutive 
months with hotter-than-average global temperatures. 
Modern civilization developed in a stable climate and 
we have built our economy and way of life accordingly. 
Changes to our climate means that we are facing 
emerging hardships and vulnerabilities as the impacts 
of climate change unfold. 

Florida's coastline is a global treasure, yet is 
immensely vulnerable to flooding and erosion, 

made worse by climate change. 

Some impacts from climate change 
include extreme storms, flooding 
from sea level rise, heat waves, and 
drought. These impacts have 
consequences for public health, 
safety, the economy, the 
environment, and our way of life. 

Fortunately, we can protect against 
the worst impacts by limiting carbon 
pollution with energy efficiency and 
using clean renewable energy, like 
solar and wind. 

Over the last decade, FL coal-fired power 
plants produced an average of 63,200,000 

tons of carbon pollution each year. 

HOW WILL CLIMATE CHANGE IMPACT FL? 
It is difficult to link anyone event directly to climate change, and it is 
important to recognize that most climate data is regional or even global in 
scope. However, decades of expert research and centuries of historical 
records can be compared with recent trends to illustrate how climate 
change is already impacting parts of the Southeastern United States. These 
impacts, combined with possible future impacts, are both cause for 
concern and the imperative for action. 

• Some of Florida's most treasured places are flooding and eroding away 
due in part to sea level rise from climate change. Sea levels rise because 
as the Earth warms, sea water expands and on-land glaciers melt. Our 
beaches, neighborhoods, and the Everglades and Keys are at great peril 
from sea level rise. Altogether, billions of dollars of coastal real estate and 
infrastructure could become inundated. Also at risk is Florida's coastal 
economy, which generates $17 billion and supports 441,000 jobs 
annually. Seas are projected to rise by between 8 inches and 6.6 feet 
throughout the 21st century alone. 

• Heritage foods and agriculture are suffering because of global warming. 
Some seafood, such as oysters, are directly harmed by the carbon 
pollution absorbed into the ocean, while farmers are expected to lose 
more crops to heat stress, drought and unreliable winter weather, which 
is expected to become more frequent in a warmer world. For example, in 
2007, 58 of Florida's 67 counties were declared natural disaster areas 
because of drought, and over the past few years, near back-to-back major 
cold snaps (2007, winter 2009/10. 2010/11, and the "polar vortex" of 
2014) cost Florida citrus and vegetable farmers millions of dollars in 
damage and made food more expensive for buyers. 

• Hurricanes are getting more intense in a warmer world, tending more 
toward category 4 and 5 storms. Coupled with flooding from sea level 
rise, the liability to our coastal communities is great. Insurance will likely 
continue to get more expensive as more extreme weather disasters take 
place. 



communities 

FPL's Turkey Point Plant overlooks Biscayne Park. 
Photo taken by SACE 

Too Much at Risk: 
Biscayne & Everglades 
National Parks, South 
Florida's Drinking 
Water & Your Wallet 



Protecting South Florida's drinking water resources 
for 3+ million people is critical. Photo: Flickr/Creative Commons. 

• All levels of government agree that there is 
already not enough freshwater in South Florida. 
FPL admits that the new reactors will leave even 
less water in the area . The back-up cooling 
system for the new reactors threatens to make 
the situation worse by taking needed water 
from Biscayne Bay and the Biscayne Aquifer. 
This process risks more saltwater intrusion into 
our limited freshwater supply, leaving less 
freshwater for other needs in South Florida and 
allowing what is left to be contaminated by very 
salty water. 

• Biscayne Bay and South Florida are extremely 
susceptible to the impacts of climate change, 
which will bring rising sea levels, increased 
extreme storms, and more flooding to the 
region . In the interest of public safety and 
environmental health, it makes no sense to 
expand a nuclear facility in an area that is 
ground zero for climate change. 

Cooling canal system at FPL's Turkey Point which 
recent study shows are contaminating the Biscayne 
aquifer and National Park. 
Photo: Miami-Dade Co. Environmental Resources 
Management 
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Solutions for South Florida 

The mess that FPL finds itself in with the existing Turkey Point plant is very complicated, but there 
are some common-sense steps that could help prevent further damage and contamination. 

• Pursue clean water-savin ener 
choices: Nuclear power is much more 
water-intensive than renewable energy 
sources, such as solar. Our precious water 
resources should not be squandered on 
nuclear power when other less water 
intensive and far more affordable energy 
options exist such as solar, energy 
efficiency and conservation. 

• Energy efficiency programs provide 
energy savings that help customers 
reduce energy use and save money on 
bills all while protecting our water 
resources. FPL's proposed nuclear 
reactors can more cost-effectively be met 
with demand side management 
programs. Energy efficiency measures 
meet demand at less than 3 cents per 
kilowatt hour (kWh)6, while the proposed 
Turkey Point nuclear reactors will meet 
demand at a cost of nearly 17 cents per 
kWh.1 

Cutler Bay Solar Solutions employs local installers. Photo taken by SACE. 

• Identif and im lement more efficient 
~: Turkey Point's 
antiquated cooling canal system is not 
working and the unacceptable situation 
will only worsen given the expected 
impacts of global climate change. 
Ensuring clean, safe, plentiful water 
supplies and protecting the Everglades 
restoration efforts is worth far more 
than lining the pockets of big power 
companies. Installing cooling towers 
could be a viable option and should be 
researched along with other 
tech n 01 ogi es. 

• Enforce existin re ulations: FPL cannot release salt outside the boundary of the cooling 
canal system; their existing discharge permit (NPDES permit-National Pollutant Discharge 
Elimination System) must be enforced and this salt loading must stop. 

• 1m lement - ABATE REMEDIATE MITIGATE: In 2009, Miami-Dade County and the South 
Florida Water Management Division (SFWMD) entered in an agreement to abate (stop) 
FPL's improper management of the cooling canal system; remediate the damage by 
cleaning up the salt intrusion; and mitigate any damage to the Everglades or Biscayne 
Bay. The Florida Department of Environmental Protection (DEP) approved the 
agreement, which called for a 2-year monitoring period of the operations and resulting 
damage. But now the current DEP is trying to strip the SFWMD of the right to force the 
agreement to go forward . 



cleanenergy.org 
:;"""." "'"an .. '''' 
Clean Energy 

Sources: 
1. http://communitynewspapers.com/palmetto-bay/turkey-point-operations-conflict-with-goals-for-biscayne-bayl 
2. http://www.miamiherald.com/news/locallenvironment/article61864922.html 
3. http://www.epa.gov/dwssa/overview-drinking-water-sole-source-aguifer-program#What Is SSA 
4. FL DEP, Conditions of Certification, FPL Turkey Point Plant Units 6&7, PA 03-45A3, May 19, 2014, page 59: Licensee shall 
be authorized to operate the RCW system up to sixty (60) days and withdraw a maximum volume of 7,465 MG in any 
consecutive twelve (12) month period [equivalent to sixty (60) days at full capacity of 124.416 MGD]. At 
http://publicfiles.dep.state.fl.us/Siting/Outgoing/Web/Certification/pa03 45 2014 units6 7.pdf 
5. Florida Keys Aqueduct Authority (FKAA), Lime Softening Plant MOR to FL DEP, March 2014-March 2015. 
6. ACEEE, The Best Value for America's Energy Dollar: A National Review of the Cost of Utility Energy Efficiency Programs, 
March 26, 2014, at http://aceee.org/research-report/u1402 
7. FPL Witness Steven R. Sim, Docket No. 150009, Hearing Transcript Volume 6 at p. 913 
8. Petition at http://salsa3.salsalabs.com/o/50500/p/dia/action3/commonIpublicl?action KEY=18600 
9. http://www.cleanenergy.org/2016/04/04/Iearn-about-fpls-polluting-turkey-point-site-already-a-probleml 
10. David A. Chin, Ph.D, P.E., D.WRE, BCEE, Professor of Civil and Environmental Engineering, University of Miami, The 
Cooling-Canal System at the FPL Turkey Point Power Station, February 2016. Available at 
http://www.miamidade.gov/environment/librarv/reports/cooling-canal-system-at-the-fpl-turkey-point-power-station.pdf 
11. http://www.cleanenergy.org/wp-content/uploads/MiamiDade DERMReportonRecentBiscayneBayWaterQualityObservations 030716.pdf 

12. Contact the Florida Public Service Commission at http://www.psc.state.fl.us/AboutPSC/ContactForm 
13. Join SACE today! https:/!salsa3.salsalabs.com/o/SOSOO/p/salsa/donation/common/publicl?donate page KEY=7881 

• rJl!l!Jil!.l~~B!J. ConservationConceotsLLC@gmail.com 

• • www.cleanenergy.org 
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Nuclear Plant Leak Threatens Drinking 
Water Wells in Florida 
By LIZETTE ALVAREZ MARCH 22, 2016 

MIAMI - When Florida's largest power company added two nuclear reactors 

to an existing plant that sat between two national parks - Biscayne Bay and 

the Everglades - the decision raised the concerns of environmentalists and 

son1e government officials about the possible effects on water quality and 

n1arine life. 

Now more than four decades later, Florida Power & Light's reactors at 

Turkey Point, built to satisfy the power needs of a booming Miami, are facing 

their greatest crisis. A recent study commissioned by the county concluded 

that Turkey Point's old cooling canal system was leaking polluted water into 

Biscayne Bay. 

This has raised alarm mllong county officials and environmentalists that 

the plant, which sits on the coastline, is polluting the bay's surface waters and 

its fragile ecosystem. In the past two years, bay waters near the plant have had 

a large saltwater plume that is slowly moving toward wells several miles away 

that supply drinking water to lllillions of residents in Mimlli and the Florida 

Keys. 

Samples of the water at various depths and sites around the power plant 

showed elevated levels of salt, amillonia, phosphorous and tritium, a 

http://www.nytimes.com/2016/03/23/us/nuclear-plant-Ieak-threatens-drinking-water-wells-in-f1orida.html? _r= I 114 
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radioactive isotope that is found in nature but also frequently associated with 

nuclear power plants. The tritium, which was found in doses far too low to 

harm people, serves as a marker for scientists, enabling them to track the flow 

of canal water out from under the plant and into the bay. The tritium levels in 

December and January were much higher than they should be in ocean water. 

Environnlentalists, who have waged a longtime battle over water quality 

with the power conlpany, aInong the largest in the country, said Tuesday that 

they planned to sue Florida Power & Light in 60 days for violating the federal 

Clean Water Act unless it addressed the problen1. 

The company has faced criticisn1 and scrutiny from a judge and Miami­

Dade County officials who said it was slow to react to the changes in water 

quality after the company overhauled Turkey Point in 2013 to increase its 

energy output. The plant, whose canals are filled with extremely hot water, 

was built on Florida limestone, which is highly porous. 

"We now know exactly where the pollution is coming frOln, and we have a 

tracer that shows it's in the national park," said Laura Reynolds, an 

environmental consultant who is working with the Tropical Audubon Society 

and the Southern Alliance for Clean Energy, which intend to file the lawsuit. 

"We are worried about the marine life there and the future of Biscayne Bay." 

At a news conference on Tuesday, Jose Javier Rodriguez, a Democratic 

member of the Florida House, called on the federal government to intervene. 

He said state regulators had failed to adequately enforce the law and had shied 

from forcing the politically influential energy cOlnpany to address a problem it 

had long ignored. The power company has not been cited for any violation by 

the state. 

"What's happening at Turkey Point is a real danger to us, to our water 

supply," Mr. Rodriguez said. "The fact that there is salt being dUlnped into the 

aquifer and the fact that there are contaminants in Biscayne Bay really should 

http://www.nytimes.com/2016/03123/us/nuclear-plant-leak-threatens-drinking-water-wells-in-florida.htmILr= 1 2/4 
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have sounded an alarm. But as of yet, we're still waiting for state regulators to 

step up." 

Dee Ann Miller, a spokeswoman for the Florida Department of 

Environmental Protection, said the agency had acted to ensure that the power 

company reduce the salinity levels in the canal system, including issuing an 

administrative order. 

Robert L. Gould, a spokesn1an for Florida Power & Light, said the 

company had been working under a consent decree with Miami-Dade County 

since October to address the high salinity in its canals. Salinity levels have 

been cut in half fron1 their high point, he said. He attributed the high salinity 

levels and the algae bloOl11 to drought conditions in 2013 and 2014, which 

drastically increased water temperatures in the canals, not to the overhaul of 

the plant's two nuclear reactors. 

The company is also moving to address the spikes in nutrients, tritium 

and amn10nia, Mr. Gould said, although he added that amn10nia was not a 

byproduct of nuclear plants. He emphasized that the trace levels of tritium 

were far below the danger levels set by the Environmental Protection Agency 

for drinking water. The company has been in contact with the federal agency, 

he said. 

None of these problems, Mr. Gould said, are threatening the state's 

drinking water supply or even the bay's health. The problen1 is n10stly in areas 

right near the plant, he added. The closest the saltwater plume is to the water 

wells is about four n1iles away. "I really need to stress that there is no safety 

risk: There is no risk to the bay or to the drinking water," Mr. Gould said. "The 

way it's been portrayed by some is simply unfair. It's extrel11ely misleading." 

But last month, a Florida administrative judge, Bral11 Canter, chastised 

the state and Florida Power & Light, finding that the cooling canal system is 

"the major contributing cause" for the growth of the large underground 

http://www.nytimes.com/20 l6/03/23/us/nucl ear-plant-leak -threatens-drinking-water -wells-in -fl ori da.h tml ? _r= 1 3/4 
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saltwater plun1e and for its westerly move toward the drinking water well 

fields. He ordered the state and the company to clean up the cooling canals, 

which it had started to do under an October consent decree with the county. 

The Biscayne Aquifer, the judge noted in his ruling, is an "ilnportant 

natural resource." It is the Inain source of drinking water in the county and is 

vital to irrigation and the marsh wetland comnlunities, he added. Judge 

Canter made his ruling after a Florida rock mining company sued the 

company over the saltwater plume. 

A version of this article appears in print on March 23, 2016, on page A 12 of the New York edition 
with the headline: Nuclear Plant Leak Threatens Drinking Water Wells in Florida. 

© 2016 The New York Times Company 

http://www.nytimes.com/2016/03/23/us/nuclear-plant-Ieak-threatens-drinking-water-wells-in-florida.html?_r= I 4/4 
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How the Turkey Point nuclear power plant is 
endangering South Florida COllllllunities and 

what can be done about it 
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FPL's current operations at the Turkey point nuclear power plant 
are in violation of state and federal law - endangering our parks, 
communities, and aquifer by allowing their industrial waste to 

leave tneir property in all directions. 

• Turkey Point is one of Florida's largest water users and is 
exacerbating Salt Water Intrusion to the West and consuming our 
potable water supply 

o FPL evaporates a minimum of 40 MGD and potentially up to 100 
MGD 

• The impacts from Turkey Point are in direct conflict with the goals 
of Everglades Restoration and degrading a national park 

o 3,000,000 pounds of salt every day 
o FPL needs 2.78 Billion Gallons to operate the plant 

• Turkey Point is illegally releasing a massive plume of pollution into 
both Biscayne National Park and the Biscayne Aquifer: 

o Harmful Ammonia and Phosphorus discharges 
o And Radioactive Tritium and Heavy Metals 
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Failure of the Cooling 
ontainment 

Specific Conductance: Intermediate horizon 
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Instead of using new technology, FPL's Turkey Point nuclear plant 
draws water from Biscayne Bay, the adjacent wetlands and the 
Biscayne Aquifer and runs 2.78 Billion Gallons Daily through 6,800 
acre cooling canal system to cool the reactors---

• NPDES Permit is for 
a closed loop system all 
industrial waste captured 
within the red G-III class 
Industrial Waste Facility 

• FPL has know about 
this contamination to 
the potable water supply 
since 1983 
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Est. cost: $22.5 Million of tax 
payer money for phase 1 
Alternative 0 of Biscayne Bay 
Costal Wetlands 

• Will "improve the ecological 
health of Biscayne Bay ... by 
adjusting the quantity, quality, 
timing, and distribution of 
freshwater entering Biscayne 
B " ay .... 

Source: SFWMD 
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Not Enough Water for Restoration 
·Water Reservation set for Biscayne 
Bay Costal Wetlands Phase 1 in 2012 
reserved 504 acre feet per day 

• At the time this rule went into effect 
all agency experts agreed this was 
not enough water and a phase 2 
water reservation would be needed 
ASAP 

• In addition all attempts would be 
made by SFWMD to keep the near 
shore area of Biscayne Bay from 
salinities higher than 34ppt or that of 
seawater 

• Biscayne bay needs every drop of 
freshwater available and we must 
come up with another water source to 
complete Phase 2 BBCW to improve 
the conditions in BNP 

• 

- Primary Canals 

Regulated Water Bodies 

---- Canal Reaches 
_ Near Shore Central 

Biscayne Bay 

11 Culvert 
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I 000 Friends of Florida 
Arthur R Marshall Foundation 
Audub= Flonda 
Audubon of Southw"", Florida 
Al1dub= of the Western Everglades 
Audub= Society of me Everglades 
BackcoUlltry Fly Fishe1"s of Naples 
Caloos.'lhatchee RiYer CillZens ~6,.5sOClationi 

Riwm-atch 
Center for Biolog,cal Diyersity 
Clean Water Action 
Consenancy of Southwest Flonda 
Defenders of Wildlife 
-'Ding-' Darling WIldlife SOCIety 
Earthjustice 
Em;ironm.ent Florida 
En"rglades Foundari= 
Ewrglade~ Law Center 
E;;erglades Trust 
Florida Conselvati= Voters Education Fund 
Florida Defenders of the Em-ironment 
Florida Keys Em-rronmemai Fund 
Florida )lative Plam Society 
Florida Oceanographic Society 
Friends of the Arthur R ~lar<;hal1 

Loxahatchee )lauon.-u \Vildhf" Refuge 
Friends of the Everglades 
Hendry-Glades Audubon Society 
International Dark-Sky Association. 

FLChaptet 
Izaak Walton League of America 
Izaak Walton League Florida Di,"ision 
Izaak Walton League Florida Keys Cbapter 
Izaak Walton League iVIangro1:e Chapter 
Last Stand 
L~gl1e ofWoillen VotetS of Florida 
Loxaltatchee Rncr C oaliUOll 
Manln Connn" ('on:O:;rn,,-anon Alhal1(,t'" 
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Resolution in Support of the Protection of Biscayne Bay and Biscayne 
National Park from the Impacts of the Turkey Point Cooling Canal System 

'VHEREAS, Biscayne National Park is a national treasure, protecting some of the 
only living coral in the continental United States and the longest stretch of mangrove 
forest remaining on Florida ' s east coast, providing habitat and nurselY groWlds for 
impOltant cOIll1llercial and recreational fish, shellfish, and cmstaceans) and offering 
refuge to many endangered species; 

''''REREAS, Turkey Point, ovvned and operated by Florida Power & Light (FPL), is 
located directly on the shores of Biscayne Bay and Biscayne National Park; 

W"lIEREAS, a system ofmliined cooling canals co\rering approximately 5900 acres 
are used to cool water from Tmkey Point operations; 

'VHEREAS, the plant's cooling canal system experiences heating and evaporation, 
which concentrates salt and other chemicals in its waters, and has created three issues 
of concem to the Coalition: 

1. Biscayne Aquifer Contaminat'ed by Hypersaline Cooling Canal 'Vater 

'VlIEREAS, the porous limestone geology of South Florida enables direct interaction 
between cooling canal system water and the lU1clerlying Biscayne Aquifer, resulting in 
the movement of dense hypersaline water from the canals into the Biscayne Aquifer 
l'3"nrl t-l"lO If'''\Qr1~'f.,,rr A+ .... 0"}'1",,\1''t'f"\V"~1-Yll3tal''t i t-::.(){) (l(){\ -n..r'\'l ..... "ri co "f' C' Q It 13 rl""ll"'t 7 ~"'+I"'\ +lH:1 t\ ra,..~.f.o:''" 
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ommunities at Risk· 
ltwater Intrusion 

• The Biscayne aquifer is a federally designated "Sole 
Source" aquifer, which serves over 3 million people. 
Reliance on the Biscayne Aquifer is projected to 
increase dramatically as the South Florida 
population increases-It is Freshwater 

• Climate Change is projected to increase sea-levels, 
cause greater human demand for water and 
potentially decrease precipitation in Florida, all 
contributing to greater stress on our water resources 

• By loading the Biscayne Aquifer with hyper saline 
water, Turkey Point's operation is pushing the 
hydraulic head inland by upwards of 5 miles to the 
West and 3 miles to the East! 
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Wellfield Protection Areas 
10 Day 
30 Day 

~ 100 Day 
210 Day 
Average Day 
Maximum 
Outer 

Water 

\.' Major Roads 

[:=J Municipalities 

Unincorporated Miami-Dade County 

Msp erM~d S.ptember 23rd. 2005. 
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FPL generated a hypersaline 
plume 3x that of seawater and 
6x that of the normal salinity of 
an estuary. (15-17 ppt) 
Note: The saltier water gets (or 
the more ions it carries) the 
faster it moves through 
substrate. 

The toe of FPL's plume is 
advancing the normal saltwater 
front to a greater degree. 
I wonder how far the front has 

, migrated due to FPL 
operations? 

Saltwater Front Presented in 
Prinos et al., 2014 

- . - . - . Approximate Location Of 
Hypersaline Groundwater, 2015 
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So far the remedy has been dilution only 
not true abetment or clean up-by stopping 
the source of the contamination-the CCS 
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Biscayne Contalllination-FPL Site Characterization 
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According to Dade County Tritium can be found all 
Water levels of the 4 sites they have tested. Highest levels 
Are in the deepest areas of the surface waters of the bay 

Turtle Point Canal Bottom 

Biscayne Bay 
Bottom 

-30-1 Cooling Canals 
.., .... 
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• Ammonia is known to damage fish populations 
• The hypersaline conditions damage ecosystem and 

valuable species populations 
o Snook, Spotted Trout, Pink Shrimp, etc. 

• Conflict with the goals of Everglades Restoration 

• Further study is needed on the total degradation 
caused to BNP by FPL's operations 



lentific Needs-30% Error 
• Evaporation: Acoustic Doppler Wind speed sensors and 

Evaporative Flux meters 
• Rainfall Correction: There is only 1 rain gauge on site there 

should be 8, a correlation must be done with the NEXRAD 
data to ground truth information 

• Flow Meters: Measure the velocity of water circulating in 
the canals---add in 3 locations (Discharge, Mid South end 
and Intake locations) 

• Dye Study: To see exactly where the pollution plume goes 
and how fast---with a V2 life of 12.5 years this is likely 
influencing areas much farther then the evidence shows 

• Ecosystem Harm: a comprehensive study to determine 
potential harm to Biscayne Bay and surrounding wetlands 

• Update Models: currently the ESA model does not take 
into account flow zones or any information to the east of 
the canals and there is a 30% error in water budget 

• • 
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• REMEDIATE: Immediately downrate the system (reduce 

electricity generation) to prevent any additional pollution and 
water demand; suspend all access to freshwater sources; 
demand development of a sustainable water source. 

• MITIGATE: Repair the damage to Biscayne Bay by providing 
5,000 acres of land and 60MGD of make-up water (to replace 
what is evaporated) to the alt 0 BBCW Everglades Restoration 
project. 

• ABATEMENT: Enforce the NPDESjCWA permit-Address the root 
cause of the problem. Shut down and replace the antiquated 
Cooling Canal System with a newer closed loop cooling 
technology, like cooling towers, or something better. 

• EXPAND: Advance solar energy in Florida. The Public Service 
Commission should require FPL to help change legislation to 
help expand solar and incentivize it, not expand water 

• intensive salt generating energy production like nuclear power 
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• FPL proposes to build 2 new, very expensive nuclear reactors 
in addition to the 2 existing reactors 

• Environmental Concerns: 
- Additional water demand--Radial Collector wells-pump 

up to 125MGD or reuse water 90MGD 
- More highly radioactive, nuclear waste generated and 

stored at sea-level 
- Rock mining required to raise reactors 25 feet above sea 

level 
- Road expansions to further compartmentalize the system 
"""""" Additional transmission lines in/near Everglades National 

Park and on USl Corridor 
- Incompatibility with Everglades Restoration goals because 

of high water use and changes in salinity in BNP 



ial 11 
• Main Water source would 

require an additional 90 
million gallons per day 
(MGD) reuse 

• Can extract up to 125 MGD 

• -35' to -45' (below BBAP) 

• FPL stated it will "moderate" 
salinity 
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WELL SCREEN LATERAL ARRANGEMENT 

FPL 



= tID 
'$J 
~ 
~. 

0 = () '$J -• CD 
C 
::J 
CD 

CD 





DAVIS & WHITLOCK, P.C. 
ATTORNEYS AT LAW 

21BATTERYPARKAVENUE 

Suite 206 
ASHEVILLE. NORTH CAROLINA 28801 

TELEPHONE: 828-622-0044 FACSIMILE: 828-398-0435 

GARY A. DAVIS 
LICENSED !N NC. TN, CA 
GADAVIS@ENVIROATTORNEY COM 

JAMES S. WHITLOCK 
LICENSED IN NC 

JWHITLOC!(@ENVIROATTORNEY COM 

Via Certified Mail/Return Receipt 

Eric E. Silagy, President 
Florida Power & Light Company 
700 Universe Blvd. 
Juno Beach, FL 33408 

J.E. Leon, Registered Agent 
Florida Power & Light Company 
4200 West Flagler St., Suite 2113 
Miami, FL 33134 

Fred Aschauer, Director 
Water Resource Management 
Florida Department of Environmental 
Protection 
2600 Blair Stone Road M.S. 3500 
Tallahassee, Florida 32399 

\V,V\V.ENVIROA TTORN IIY.COM 

March 15,2016 

Gina McCarthy, Administrator 

DOUGLAS A. RULEY 
of Counsel 
LlCE:NSEO IN NC 
DRULEY@ENVIROATTORNEY COM 

U.S. Environmental Protection Agency 
Ariel Rios Building 
1200 Pennsylvania Avenue, N.W 
Washington, DC 20460 

Heather McTeer Toney, Administrator 
U.S. Environmental Protection Agency 
Region 4 
Sam Nunn Atlanta Federal Center 
61 Forsyth Street, SW 
Atlanta, GA 30303 

Re: Notice of Intent to File Citizen Suit Pursuant to the Federal Clean Water Act 

Ladies and Gentlemen: 

NOTICE 

The purpose of this letter is to notify Florida Power & Light Company ("FPL") that the 
following organizations intend to file suit in sixty (60) days under the federal Clean Water Act 
("CWA"), 33 U.S.C. § 1365(a)(1), in Federal District Court against FPL for violations of the CWA 
resulting from the discharge of pollutants from FPL's Turkey Point Power Plant near Homestead, 
Florida, into the protected waters of Biscayne Bay and to ground water, including the Biscayne 
Aquifer, in violation of the terms ofNPDES Pem1it No. FLOOO 1562 and the CW A: 

Southern Alliance for Clean Energy 
P.O. Box 1842, 
Knoxville, TN 37901 
(865) 637-6055 
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Tropical Audubon Society 
5530 Sunset Dr. 
Miami, FL 33143 
(305) 667-7337 

Each of these organizations has an interest in protecting the water quality of Biscayne Bay and has 
members who use the Bay for business and recreation, including fishing, boating, swimming, 
snorkel ing and scuba diving. Each of these organizations also has an interest in protecting ground 
water quality and has members who use water from the Biscayne Aquifer for drinking water and 
other domestic purposes. 

FPL OI,\/ns and operates the Turkey Point Power Plant, located on the shores of Biscayne Bay 
near Homestead, Florida, about 25 miles south of downtown Miami. In the early 1970's, as the result 
of a federal comi order to stop discharging hot cooling water into Biscayne Bay from its two nuclear 
power generators and other units, FPL constructed a giant, two-miles-wide-by five-miles-Iong, 
unlined cooling canal system adjacent to Biscayne Bay with the requirement to recycle the cooling 
water to prevent all discharges to the Bay. In 2012 and 2013, the two nuclear generators were 
"uprated" to increase power production, resulting in a much higher than predicted increase in the 
temperature and salinity ofthe water in the cooling canal system. The Turkey Point Power Plant and 
the cooling canal system are underlain by porous limestone geology, including the Biscayne Aquifer, 
and the contaminated water in the cooling canal system has for many years discharged, and continues 
to discharge, from the cooling canal system into the ground water and into Biscayne Bay, as 
described in detail in this Notice. 

Section 301(a) of the Act, 33 U.S.c. § 1311(a), prohibits the discharge of pollutants from a 
point source to waters of the United States except in compliance with, among other conditions, a 
National Pollutant Discharge Elimination System ("NPDES") permit issued pursuant to section 402 
of the Act, 33 U.S.c. § 1342. Each violation of the permit, and each discharge that is not authorized 
by the permit, is a violation of the CW A. 

Used cooling water and other industrial wastewaters from the Turkey Point power plant are 
discharged through a point source of discharge ~ the outfal1s designated I-OOl and 1-002 in the plant's 
NPDES permit. From there, they enter the FPL cooling canal system, from which they are conveyed 
through a direct hydrologic connection into the navigable waters of Biscayne Bay. Additionally, the 

cooling canal system, itself, is a "point source" under the CW A. The CW A defines "point source" 
as "any discernible, confined and discrete conveyance, including but not limited to any pipe, ditch, 
channel, tunnel, conduit, well, discrete fissure, container, rolling stock, concentrated animal feeding 

or vessel or other floating craH, from which pollutants are or may be discharged." 33 U.S.C. 
§ 13 14). Eleventh Circuit interprets the term "point source" broadly. Parker v. Scrap Metal 
Proce:·;sors, Inc., 386 F.3d 993, 1009 (2004), following Dague v. City afBurlington. 935 F.2d 1343, 
1354~55 Cir.1991), rev 'diripart on othe<f!;ro1.mds, 505 U.S. 5 (1992) ("The concept of a point 
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source was designed to further this scheme by embracing the broadest possible definition of any 
identifiable conveyance from which pollutants might enter waters of the United States."). The FPL 
cooling canal system is designed to hold cooling water and other industrial wastewater from the Turkey 
Point nuclear reactors, and is therefore, confined and discrete. Because the canal system is unlined and 
leaking pollutants into ground water which is hydrologically connected to Biscayne Bay, it is conveying 
pollutants to navigable waters. As a confined and discrete conveyance, the cooling canal system, itself, 
falls within the CW A's definition of "point source." 

There is CWAjurisdiction where, as here, pollutants travel from a point source to navigable 
surface waters through hydrologically connected ground water. See, e.g., Sierra Club v. Virginia 
Elec. and Power Co., No.2: 15-cv-112, 2015 WL 6830301, at *5-*6 (E.D. Va. Nov. 6, 2(15); Yadkin 
Riverkeeper, Inc. v. Duke Energy Carolinas, LLC, No. I : 14-CV-753, 2015 WL 6157706, at *9-*10 
(M.D. NC Oct. 20,2(15); Hawai'i Wildlife Fundv. Cty. ofMaui, 24 F. Supp. 3d 980,995 (D. 
Haw.2014); Ass 'n Concerned Over Resources and Nature, Inc. v. Tennessee Alwninum Processors, 
Inc., No. 1:10-00084,2011 WL 1357690, at *16-*17 (M.D. Tenn, April 11, 2011); Nw. Envtl. Def 
Or. v. Grabhorn, Inc., No. CV-08-548-ST, 2009 WL 3672895, at *11 (D. Or. Oct. 30,2009); 
Hernandez v. Esso Standard Oil Co. (P.R.), 599 F. Supp. 2d 175, 181 (D.P.R.2009); N Cal. River 
Watch v. Mercer Fraser Co., No. C-04--4620 SC, 2005 WL 2122052, at *2 (N.D. Cal. Sept. 1,20(5). 
Idaho Rural Council v. Bosma, 143 F.Supp.2d 1169,1180 (D. Idaho 2001); Mutual Life Ins. Co. v. 
Mobil COl'p., No. Civ. A. 96-CVl781, 1998 WL 160820, at *3 (N.D. N.Y. 1998); Williams Pipe Line 
Co. v. Bayer Corp., 964 F. Supp. 1300,1319 (S.D. Iowa 1997); Friends (?lSanta Fe County v. LAC 
Minerals, Inc., 892 F. Supp. 1333, 1357 (D. N.M.1995); Wash. Wilderness Coal. v. Hecla Mining 
Co., 870 F. Supp. 983, 990 (E.D. Wash. 1994); Sierra Club v. Colorado Ref Co., 838 F. Supp. 1428, 
1434 (D.Colo.1993); McClellan Ecological Seepage Situation v. Weinberger, 707 F. Supp. 1182, 
1196 (E.D. Ca1.1988), rev'd on other grounds. 

Pursuant to authority delegated by the United States Environmental Protection Agency 
("EPA") under section 402(b) ofthe CW A, 33 U.S.C. § 1342(b), the Florida Department of 
Environmental Protection ("FLDEP") issued NPDES pennit number FL0001562 to FPL. The current 
version of the permit became effective May 6,2005. The permit expired on May 5,2010, but has 
been administratively extended by FLDEP. 

Federal courts have jurisdiction to hear citizen suits brought pursuant to state-issued NPDES 
pem1its, including for enforcement of more stringent provisions than would be included in a federal 
permit. See, e.g., Parker v. Scrap Metal Processors, Inc., 386 F.3d 993, 1004-08 (11 th Cir. 2004); 
Northwest Envtl. Advocates v. City of Portland, 56 F.3d 979, 985-90 (9th Cir.1995); St. Johns 
Riverkeeper, Inc. v. Jacksonville Elec. Authority, 3:07-cv-739, 3:07-cv-747, 2010 WL 745494, at *3 
(M.D. Fla. March 1,2010); Upper Chattahoochee Riverkeeper Fund, Inc. v. City of Atlanta, 953 F. 
Supp. 1541,1552-53 (N.D. Ga. 1996); Culbertson v. Coats Am., Inc., 913 F. Supp. 1572, 1581 (N.D. 
Ga.1995). 

NPDES Permit No. FL0001562 authorizes the discharge of non-contact once-through 
condenser cooling water (OTCW), auxiliary equipment cooling water (AECW), low-volume 
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waste (LVW), and storm water into an onsite closed loop cooling canal system. The NPDES Permit 
specifically does not authorize discharge to surface waters. The NPDES Permit also contains limits 
on ground water discharges. 

As set out in more detail below, FPL has violated and is violating its NPDES Permit by 
unauthorized discharges of pollutants, including, but not limited to, excess salinity, phosphorus, 
ammonia, TKN, total nitrogen, and radioactive tritium, into waters of the United States in 
Biscayne Bay. Additionally, FPL has violated its NPDES Permit by discharges of hypersaline 
Water contaminated with radioactive tritium into ground water, threatening the water supply for 
Miami-Dade County and the Florida Keys. FPL has also violated the Clean Water Act by 
discharging pollutants without an NPDES permit and by causing violations of water quality 
standards in Biscayne Bay, which is protected from degradation as Outstanding National 
Resource and Outstanding Florida Waters. 

BiSCAYNE BAY 

Biscayne Bay is the largest estuary on the coast of southeast Florida and is contiguous 
with the southem Florida Everglades and Florida Bay. It encompasses a marine ecosystem that 
totals approximately 428 square miles. Its drainage area is 938 square miles, of which 350 are 
freshwater and coastal wetlands in Miami-Dade, Broward, and Monroe Counties. It is home to 
Biscayne National Park, the largest marine park in the national park system. Not only is it a 
source for fooel, transportation, and commerce, it also offers boundless opportunities for 
recreation, such as boating, fishing, swimming, snorkeling and scuba diving. Rimmed by 
mangrove wetlands, the natural bay is a shallow estuary of clear waters and sandy bay bottoms 
with seagrasses, corals and sponges. The bay supports rich ecological communities and a diverse 
variety of fish and wildlife. 

Pursuant to the authority delegated to it under the CW A, FLDEP has promulgated water 
quality standards for waters within the state. The waters of Biscayne Bay into which FPL is 
discbarging are classified by FLDEP in Rule 62-302.400(14) ofthe Florida Administrative Code 
("F.A.C.") as Class III - Recreation, Propagation and Maintenance of a Healthy, Well-Balanced 
Population ofFish and Wildlife. In addition, Rule 62-302.700(9), F.A.C., designates the waters 
of Biscayne Bay within Biscayne National Park into which FPL is discharging as Outstanding 
National Resource and Outstanding Florida Waters. Pursuant to Rule 62-302.700(1), F.A.C., "[iJt 
shall be the Department policy to afford the highest protection to Outstanding Florida Waters and 
Outstanding National Resource Waters. No degradation of water quality ... is to be pennitted in 
Outstanding Florida Waters and Outstanding National Resource vVaters." 

The narrative nutrient criterion in Rule 62-302.530(47)(b), F.A.C., has been interpreted by 
FLDEP as requiring no more than 0.007 mil1igram per liter ("mg/L") of Total Phosphoms, 
0.35 mg/L of Total Nitrogen, and 0.2 flg/L of Chlorophyll a, in the waters of Biscayne Bay into 

which FPL is discharging. Rule 62-302.532(1), F.A.C. In addition .. Sec. 24-42(4) of the Miami­
Dade County, F1orida, Code of Ordinances, requires 0.5 mg/L or less of ammonia in marine 
waters in the County. 
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BISCAYNE AQUIFER 

The Biscayne Aquifer is the main source of potable water in Miami-Dade County and the 
Florida Keys and is designated by the federal government as a sole source aquifer under the Safe 
Drinking Water Act. FLDEP classifies Florida ground water and sets minimum standards 
for ground water in Rule 62-520.400, F A.c. and 62-520.430, F A.C. Rule 62-520.400, F.A.C., states: 

(1) All ground water shall at all places and at all times be free from 
domestic, industrial, agricultural, or other man-induced non-thermal components 
of discharges in concentrations which, alone or in combination with other 
substances, or components of discharges (whether thermal or non-thermal): 

(a) Are hannful to plants, animals, or organisms that are native to the soil 
and responsible for treatment or stabilization of the discharge relied upon by 
Department pennits; or 

(b) Are carcinogenic, mutagenic, teratogenic, or toxic to human beings, 
unless specific criteria are established for such components in Rule 62-520.420, 
F.A.C.; or 

or 
(c) Are acutely toxic within surface waters affected by the ground water; 

(d) Pose a serious danger to the public health, safety, or welfare; or 
( e) Create or constitute a nuisance; or 
(f) Impair the reasonable and beneficial use of adjacent waters. 

These standards apply to all ground water, including ground water classified as G-III ground 
water. For specific components, Rules 62-520.420, 62-550.310, and 62-550.828, F.A.C., 
establish specific ground water standards for G-III ground water and G-II ground water, 
including standards for sodium (160 mg/L), nitrate (10 mg/L), chlorides (250 mg/L), sulfates 
(250 mg/L), and tritium (20,000 pCi/L). 

Tritium is produced by nuclear reactors and is often found as a ground water contaminant 
at nuclear power plants. Historical data from 1974 to 1975 showed tritium concentrations in the 
FPL cooling canal system to be in the range of 1,556 - 4,846 pCi/L, and reports submitted by 
FPL for the monitoring period from June 2010 through December 2015 showed cooling canal 
system tritium concentrations as high as 15,487 pCi/L. Tlitium is a good tracer to show 
discharge of contaminated water with other pollutants from the cooling canal system. 

Although tritium has a Maximum Contaminant Level ("MCL") for drinking water of 
20,000 pCi/L, the public health goal is much lower. An MCL takes into account factors other 
than public health, including feasibility of treatment and economics. Tritium, like other 
radionuclides, is considered to be a carcinogen. Tritium, as triturated water, enters the body and 
distributes widely through all water containing compartments without concentrating in anyone 
site. Tritium then readily exchanges with hydrogen in many body molecules, including 
ribonucleotides, proteins and others, thereby being in the position to impart its energy upon 
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critical molecules. For example, tritium incorporated into DNA may result in beta particle 
radiation altering chromosomes, allowing for the induction of cancer. EPA has not set a public 
health goal for tritium in drinking water, but the State of Califomia, based on EPA risk factors, 
has established the public health goal at 400 pCi/L, which is equivalent to a l-in-a-million 
lifetime cancer risk. 

CLEAN \VATERACT VIOLATIONS 

I. VIOLATIONS OF EFFLUENT LIMITATIONS IN NPDES PERMIT 
}<'L0001562 

A. Condition LA.I. of the NPDES Permit 

Condition LA.I. of the NPDES Permit states: "[t]his permit does not authorize discharge 
to surface waters of the state." FPL has violated this dIluent limitation repeatedly since at least 
June 2015, and continues to violate this limitation, by discharging pollutants (phosphorus, 
ammonia, TKJ-I, total nitrogen, radioactive tritium) into Biscayne Bay through a direct 
hydrological connection between the ground water impacted by the cooling canal system and 
Biscayne Bay. These violations have been documented based on the detection of the pollutants in 
monitoring by FPL and the Miami-Dade Department of Regulatory and Economic Resources 
("DERM") since 2010. Due to the contamination of the water in the cooling canal system and the 
ground water below and surrounding the canal system, the violations have been continuous for at 
least the past five (5) years and will likely continue after the date of this notice unless the source 
of the contamination is removed and the ground water is cleaned up. 

FPL has known for more than six (6) years that pollutants from the cooling canal system 
are being discharged into Biscayne Bay. FPL began monitoring the surface waters of Biscayne 
Bay and surface waters connected to Biscayne Bay in 2010, pursuant to an agreement with the 
South Florida Water Management District ("SFWMD"). Monitoring results showing pollutants 
(ammonia, phosphorus, TKN, total nitrogen, and tritium) from the canal system in the surface 
waters of Biscayne Bay or surface waters connected to the Bay at Surface Water Monitoring 
Stations TPBBSW -1 through 5 (Biscayne Bay stations), TPSWC-l through 3 (L-31E Canal 

stations), TPSWC-4 (S-20 Discharge Canal), TPSWC-5 (Card Sound Canal), and TPSWC-6 
(Card Sound Road Canal) were reported for June-July 2010, September 2010, December 2010, 
March 2011, June 2011, September 2011, December 2011, March 2012, June 2012, September 
2012, December 2012, March 2013, June 2013, September 2013, December 2013, March 2014, 
September 2014, and March 2015. 

DERM and FPL began monitoring near-shore surface waters of Biscayne Bay adjacent to 
the cooling canal system more intensively in June 2015. Monitoring results showing pollutants 

(ammonia, phosphorus, TKN, total nitrogen, and chlorophyll a) from the canal system in surface 
waters of the at Surface Water Monitoring Stations TPSWC-4B, B TPBBSW-6 
and TPB BSW -7 were reported for May 31 Jun 1, 2015, June 15 16, 2015, June 29 30, 
2015, July 11 14,2015, .July 20 & 21, 2015, July 27 & 28, 2015, August 3 & 4,2015, August 
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10 & 11, August 17 & 18,2015, August 24 & 25, 2015, August 31 to September 2,2015, 
September 8 & 9, 2015, September 14 & 18,2015, September 21 & 22, 2015, September 28 to 
October 2,2015, October 5 to 7, 2015, October 19 & 20, 2015, October 26 & 27,2015, 
November 2 & 4,2015, November 9 to 13,2015, November 16 to 19,2015, November 23 & 24, 
2015, November 30 to December 3,2015, December 7 to 9,2015, December 14 & 15,2015, 
December 21 & 22,2015, December 28 & 29, 2015, January 4 & 5, 2016, January 11 & 12, 
2016, and January 18 & 19,2016. 

In addition, DERM and FPL sampled near-shore surface waters of Biscayne Bay adjacent 
to the cooling canal system at Surface Water Monitoring Stations TPBBSW-7-B, TPBBSW-7M­

B, TPBBSWCSC-M-B, TPSWC-7B, TPBBSW-6B, and TPBBSW-7T-B for radioactive tritium 
in December 2015 and January 2016. The results showed high levels of tritium (245 to 4,317 
pCi/L) in deeper near-shore waters. Levels of tritium in Biscayne Bay away from the cooling 
canal system are typically less than 20 pCi/L. The presence of high levels of tritium in the near 
-shore surface waters of Biscayne Bay and surface waters connected to Biscayne Bay also 
confirms the hydrologic cOlmection between the canal system and the surface waters of Biscayne 
Bay. 

The levels of pollutants (ammonia, phosphorus, TKN, total nitrogen, chlorophyll G, and 
tritium) found in Biscayne Bay and surface waters connected to Biscayne Bay as a result of 
FPL's discharges from its cooling canal system represent degradation of the waters of Biscayne 
Bay, in violation of the "no degradation" requirement stemming from the designation ofthese 
waters as Outstanding National Resource Waters and Outstanding Florida Waters. In addition, 
the monitoring performed demonstrates that the levels of pollutants violate the Miami-Dade 
County water quality standard for ammonia and violate Florida water quality standards for total 
nitrogen, phosphorus, and chlorophyll G. 

B. Condition l.A.14 of the NPDES Permit 

Condition I.A.14 of the NPDES Permit states: 

Notwithstanding any other requirements of this "No Discharge" pem1it, the 
permittee shall comply with all applicable provisions of the Final Judgement 
dated September 10, 1971, in Civil Action Number 70-328-CA issued by the U.S, 
District Judge C. Clyde Atkins of the Southern District of Florida. 

FPL has violated Paragraph V of this Final Judgment by discharging water from the cooling 
canal system into Biscayne Bay, as set out in Section LA. of this Notice, supra. 

C. Condition IV.l. of the NPDES Permit 

Condition IY.I. ofthe NPDES Permit states: "The Permittee's discharge to ground water 
shall not cause a violation of the minimum criteria for ground water specified in Rule 62-
520.400, FA.C. and 62-520.430, F A.C." This condition also serves to protect surface waters 
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from degradation. FPL has violated this condition by causing continLloLls violations of the 
minimum criteria for ground water during each day during the past five (5) years preceding this 
Notice. Due to the contamination of the water in the cooling canal system and the ground water 
below and sun-ounding the canal system, the violations will likely continue after the date of this 
notice unless the source of the contamination is removed and the ground water is cleaned up. 

FPL has contaminated ground water extending from the cooling canal system to over four 
(4) mi!t:s west of the cool ing canal system in violation of Condition IV. I. of the NPDES Permit. 
Monitoring wells west of the FPL cooling canal system have shown violations of the minimum 
criteria for ground water since at least 2009, including sodium levels in well G-21 and G-28, 
approximately 4 miles west of the cooling canal system, which exceed sodium criterion by as 
much as 50 times. Other wells west of the cooling canal system (BBCW- 4, BBCW-5, FKS-4, 
TPGW -5D) showed sodium levels as high as 100 times the criterion. 

Saltwater intrusion into the area west of the cooling canal system is impairing the 
reasonable and beneficial use of adjacent G-II ground water and, therefore, is a violation of the 
minimum criteria for ground water in Rule 62-520.400, F.A.C. The continuous seepage and 
resulting ground water plume of contaminated cooling canal water has and continues to 
contaminate usable portions of the Biscayne Aquifer - steadily converting Class G-II potable 
water to Class G-III non-potable water as it moves west through the Biscayne Aquifer. In 
addition, the plume of radioactive tritium continues to move west of the cooling canal system 
into the Biscayne Aquifer, with levels exceeding the public health goal of 400 pCilL as much as 
three (3) miles west of the cooling canal system. Furthermore, as discussed in Section LA. of this 
Notice, supra, the contaminated ground water is also moving east into Biscayne Bay. 

D. Condition Vlll.S. oftIle NPDES Permit 

Condition VILI.5 of the NPDES Permit states: 

The permittee shall take aU reasonable steps to minimize or prevent any 
discharge, reuse of reclaimed water, or residuals use or disposal in violation of 
this pennit which has a reasonable likelihood of adversely affecting human health 
or the environment. It shall not be a defense for a permittee in an enforcement 
action that it would have been necessary to halt or reduce the pennitted activity in 
order to maintain compliance with the conditions of this pennit. [62-620.610(5), 
F.AC.] 

FP L has violated this condition by, among other omissions, failing to take all reasonable steps to 
minimize or prevent the discharges to surface waters and ground water set out in this Section LA. 
and Le. ofthis Notice, supra. 

E. GQ12gitiQ.n~YJJI-7. of the NPDES Permit 

Condition VII1.7. ofthe NPDES Pem1it states: 
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The permittee shall at all times properly operate and maintain the facility and 
systems of treatment and control, and related appurtenances, that are installed and 
used by the permittee to achieve compliance with the conditions of this permit. 
This provision includes the operation of backup or auxiliary facilities or similar 
systems when necessary to maintain or achieve compliance with the conditions of 
the permit. [62-620.610(7), F.A C.] 

FPL has violated this condition by, among other omissions, failing to adequately control the 
temperature of the cooling water in the cooling canal system, by failing to control the nutrient 
levels in the system, and by failing to properly operate the so-called "interceptor" ditch to 
prevent widespread contamination of the ground water by saline water and other pollutants, 
including radioactive tritium. 

II. DISCHARGING POLLUTANTS TO SURFACE WATERS WITHOUT AN NPDES 
PERMIT 

Since at least June 2010, FPL has violated the CWA, 42 U.S.C. § 13 11 (a) and 40 C.F.R. 
§ 122.21, by discharging pollutants (phosphorus, ammonia, TKN, total nitrogen, radioactive 
tritium) into Biscayne Bay through a direct hydrological connection between the ground water 
impacted by the cooling canal system and Biscayne Bay without an NPDES permit authorizing 
such discharges. The locations of the discharges are set out in Section LA. of this Notice, supra. 
The requirement for an NPDES permit authorizing these discharges arose at the time that FPL 
first lmew or should have known that pollutants were being discharged into surface waters. Each 
day since that time is a violation of the CW A. 

III. DISCHARGES CAUSING OR CONTRIBUTING TO VIOLATIONS OF WATER 
QUALITY STANDARDS 

Federal and state law prohibit discharges of pollutants from point sources that cause or 
contribute to violations of surface water quality standards. See, e.g., 33 V.S.c. § 1311(b)(1)(C) 
and § 403.088(1), Fla. Stat. In addition to prohibiting discharges to surface waters altogether, the 
NPDES Pem1it requires compliance with water quality standards in Section VIIL, 5 and 12. FPL 
has violated the CWA, Florida law, and the NPDES Permit by causing or contributing to 
violations of surface water quality standards in Biscayne Bay due to its discharges fi'om the 
Turkey Point cooling canal system, as set out in Section LA. of this Notice, including, but not 
limited to, the narrative nutrient criterion in Rule 62-302.530( 47)(b), F.A.C., and the water 
quality standard for ammonia in Sec. 24-42(4) of the Miami-Dade County, Florida, Code of 
Ordinances. These violations began in 2010 and continue as of the date of this Notice, as shown 
by monitoring data generated by FPL and DERM. 

The levels of pollutants (ammonia, phosphorus, TKN, total nitrogen, chlorophyll a, and 
tritium) found in Biscayne Bay and surface waters cOlmected to Biscayne Bay as a result of 
FPL's discharges from its cooling canal system also represent degradation of the waters of 
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Biscayne Bay, in violation of the "no degradation" requirement stemming from thc designation of 
these waters as Outstanding National Resource Waters and Outstanding Florida Waters. 

Thank you for your prompt attention to the ongoing, serious violations of federal law and 
permitting requirements. Unless the EPA or FDEP commences and diligently prosecutes an 
action in court to address these violations within sixty (60) days, we intend to file a citizen suit 
against FPL under 33 U.S.c. ~ 1365(a)(l) for the violations discussed above. In addition to the 
violations set forth herein, this Notice covers all violations of the CW A evidenced by 
information which becomes available after the date of this Notice. Pursuant to the CW A, we will 
seek civil penalties, attorney's fees and costs, as well as an injunction against continued 
violations. 

Any and all communication related to this matter should be directed to Gary A. Davis and 
James S. Whitlock, at the address and telephone number listed at the top of this letter, or to 
James M. Porter, 9350 South Dixie Highway, 10th Floor, Miami, FL 33156, (305) 671-1345. 

Respectfully, 

Gary A. Davis 

ce. Elon. Loretta E. Lynch 
Attomey General of the United States 
U.S. Department of Justice 

Pennsylvania A venue, NW 
Washington, DC 20530-0001 
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DAVIS & WHITLOCK, P.C. 
A TTORNEYS AT LAW 

21BATTERYPARKAVENUE 

Suite 206 
ASHEVILLE, NORTH CAROLINA 28801 

TELEPHONE: 828-622-0044 FACSIMILE: 828-398-0435 

GARY A. DAVIS 
LICENSED IN NC.1N, CA 
GADAVIS@Fi'JVIROATTORNEYCOM 

JAMES S. WHITLOCK 
LICENSED IN NC 

JWHITLOCK@ENVIROATTORNEY COM 

Via Certified Mail/Return Receipt 

Eric E. Silagy, President 
Florida Power & Light Company 
700 Universe Blvd. 
Juno Beach, FL 33408 

J.E. Leon, Registered Agent 
Florida Power & Light Company 
4200 West Flagler St., Suite 2113 
Miami, FL 33134 

Fred Aschauer, Director 
Water Resource Management 
Florida Department of Environmental 
Protection 
2600 Blair Stone Road M.S. 3500 
Tallahassee, Florida 32399 

VVWW.EN VI RO,\ TTOHNEY .COM 

March 15,2016 

Gina McCarthy, Administrator 

DOUGLAS A. RULEY 
of Counsel 
LICENSED IN NC 

DRULEY@ENVIROJ\TTORNEY COM 

U.S. Environmental Protection Agency 
Ariel Rios Building 
1200 Pennsylvania Avenue, N.W 
Washington, DC 20460 

Heather McTeer Toney, Administrator 
U.S. Environmental Protection Agency 
Region 4 
Sam Nunn Atlanta Federal Center 
61 Forsyth Street, SW 
Atlanta, GA 30303 

Re: Notice of Intent to File Citizen Suit Pursuant to the Federal Clean Water Act 

Ladies and Gentlemen: 

NOTICE 

The purpose of this letter is to notify Florida Power & Light Company ("FPL") that the 
following organizations intend to file suit in sixty (60) days under the federal Clean Water Act 
("CWA"), 33 U.S.C. § 1365(a)(1), in Federal District Court against FPL for violations of the CWA 
resulting from the discharge of pollutants from FPL's Turkey Point Power Plant near Homestead, 
Florida, into the protected waters of Biscayne Bay and to ground water, including the Biscayne 
Aquifer, in violation of the terms ofNPDES Pennit No. FL0001562 and the CWA: 

Southern Alliance for Clean Energy 
P.O. Box 1842, 
Knoxville, TN 37901 
(865) 637-6055 
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Tropical Audubon Society 
5530 Sunset Dr. 
Miami, FL 33143 
(305) 667-7337 

Each of these organizations has an interest in protecting the water quality of Biscayne Bay and has 
members who use the Bay for business and recreation, including fishing, boating, swimming, 
snorkeling and scuba diving. Each of these organizations also has an interest in protecting ground 
water quality and has members who use water from the Biscayne Aquifer for drinking water and 
other domestic purposes. 

FPL owns and operates the Turkey Point Power Plant, located on the shores of Biscayne Bay 
near Homestead, Florida, about 25 miles south of downtown Miami. In the early t 970's, as the result 
of a federal court order to stop discharging hot cooling water into Biscayne Bay from its two nuclear 
power generators and other units, FPL constructed a giant, two-miles-wide-by five-miles-long, 
unlined cooling canal system adjacent to Biscayne Bay with the requirement to recycle the cooling 
water to prevent all discharges to the Bay. In 2012 and 2013, the two nuclear generators were 
"uprated" to increase power production, resulting in a much higher than predicted increase in the 
temperature and salinity of the water in the cooling canal system. The Turkey Point Power Plant and 
the cooling canal system are underlain by porOllS limestone geology, including the Biscayne Aquifer, 
and the contaminated water in the cooling canal system has for many years discharged, and continues 
to discharge, from the cooling canal system into the ground water and into Biscayne Bay, as 
described in detail in this Notice. 

Section 301(a) of the Act, 33 U.S.C. § 1311(a), prohibits the discharge of pollutants from a 
point source to waters of the United States except in compliance with, among other conditions, a 
National Pollutant Discharge Elimination System ("NPDES") permit issued pursuant to section 402 
of the Act, 33 U.s.C. § 1342. Each violation of the pem1it, and each discharge that is not authorized 
by the pennit, is a violation of the CW A. 

Used cooling water and other industrial wastewaters from the Turkey Point power plant are 
discharged through a point source of discharge - the outfalls designated 1-001 and 1-002 in the plant's 
NPDES permit. From there, they enter the FPL cooling canal system, from which they are conveyed 
through a direct hydrologic connection into the navigable waters of Biscayne Bay. Additionally, the 
FPL cooling canal system, itself, is a "point source" under the CW A. The CW A defines "point source" 
as "any discernible, confined and discrete conveyance, including but not limited to any pipe, ditch, 
channel, tunnel, conduit, well, discrete fissure, container, roiling stock, concentrated animal feeding 
operation, or vessel or other floating craft, from which pollutants are or may be discharged." 33 U.S.C. 
§ 1362( 14). The Eleventh Circuit interprets the term "point source" broadly. Parker v. Scrap l\Iletaf 
Processors, inc., 386 F.3d 993, 1009 (2004), following Dague v. Cit); 0/ Burlington, 935 F.2d 1343, 
1354-55 (2d Cir.1991), revJd in part on other grounds, 505 U .557 (1992) ("The conceptofapoint 
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source was designed to further this scheme by embracing the broadest possible definition of any 
identifiable conveyance from which pollutants might enter waters of the United States."). The FPL 
cooling canal system is designed to hold cooling water and other industrial wastewater from the Turkey 
Point nuclear reactors, and is therefore, confined and discrete. Because the canal system is unlined and 
leaking pollutants into ground water which is hydrologically connected to Biscayne Bay, it is conveying 
pollutants to navigable waters. As a confined and discrete conveyance, the cooling canal system, itself, 
falls within the CW A's definition of "point source." 

There is CW A jurisdiction where, as here, pollutants travel from a point source to navigable 
surface waters through hydrologically connected ground water. See, e.g., Sierra Club v. Virginia 
Elec. and Power Co., No. 2:15-cv-112, 2015 WL 6830301, at *5-*6 (E.D. Va. Nov. 6,2015); Yadkin 
Riverkeeper, Inc. v. Duke Energy Carolinas, LLC, No. 1:14-CV-753, 2015 WL 6157706, at *9-*10 
(M.D. NC Oct. 20, 2015); Hawai 'i Wildl!!e Fund v. Cty. of Afoui, 24 F. Supp. 3d 980, 995 (D. 
Haw.2014); Ass 'n Concerned Over Resources and Nature, Inc. v. Tennessee Aluminum Processors, 
Inc., No. 1:10-00084,2011 WL 1357690, at *16-*17 (M.D. Ter1l1, April 11, 2011); Nw. Envtl. Del 
Ctr. v. Grabhorn, Inc., No. CV-08-548-ST, 2009 WL 3672895, at *11 (D. Or. Oct. 30,2009); 
Hernandez v. Esso Standard Oil Co. (P.R.), 599 F. Supp. 2d 175,181 (D.P.R.2009); N. Cal. River 
Watch v. Mercer Fraser Co., No. C-04-4620 SC, 2005 WL 2122052, at *2 (N.D. Cal. Sept. 1,2005). 
Idaho Rural Council v. Bosma, 143 F.Supp.2d 1169, 1180 (D. Idaho 2001); Mutual Life Ins. Co. v. 
Mobil Corp.) No. Civ. A. 96-CVI781, 1998 WL 160820, at *3 (N.D. N.Y. 1998); Williams Pipe Line 
Co. v. Bayer Corp., 964 F. Supp. 1300,1319 (S.D. Iowa 1997); Friends a/Santa Fe County v. LAC 
Minerals, ]nc.) 892 F. Supp. 1333, 1357 (D. N.M.1995); Wash. Wilderness Coal. v. Hecla Mining 
Co., 870 F. Supp. 983, 990 (E.D. Wash.1994); Sierra Club v. Colorado Ref Co.) 838 F. Supp. 1428, 
1434 (D.Colo.1993); McClellan Ecological Seepage Situation v. Weinberger, 707 F. Supp. 1182, 
1196 (B.D. Ca1.l988), rev'd on other grounds. 

Pursuant to authority delegated by the United States Environmental Protection Agency 
("EPA") under section 402(b) of the CWA, 33 U.S.C. § 1342(b), the Florida Department of 
Environmental Protection ("FLDEP") issued NPDES permit number FL0001562 to FPL. The current 
version of the permit became effective May 6, 2005. The permit expired on May 5, 2010, but has 
been administratively extended by FLDEP. 

Federal comis have jurisdiction to hear citizen suits brought pursuant to state-issued NPDES 
pennits, including for enforcement of more stringent provisions than would be included in a federal 
permit. See, e.g., Parker v. Scrap Metal Processors, Inc., 386 F.3d 993, 1004-08 (11 In Cir. 2004); 
Northwest Envtl. Advocates v. City of Portland, 56 F.3d 979, 985-90 (9th Cir.1995); St. Johns 
Riverkeeper, Inc. v. Jacksonville Elec. Authority, 3:07-cv-739, 3:07-cv-747, 2010 WL 745494, at *3 
(M.D. Fla. March 1,2010); Upper Chattahoochee Riverkeeper Fund, Inc. v. City of Atlanta, 953 F. 
Supp. 1541, 1552-53 (N.D. Ga. 1996); Culbertson v. Coats Am.) Inc., 913 F. Supp. 1572, 1581 (N.D. 
Ga.1995). 

NPDES Permit No. FL0001562 authorizes the discharge of non-contact once-through 
condenser cooling water (OTCW), auxiliary equipment cooling water (AECW), low-volume 
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waste (L VW), and storm water into an onsite closed loop cooling canal system. The NPDES Permit 
specifically does not authorize discharge to surface waters. The NPDES Pemlit also contains limits 
on ground water discharges. 

As set out in more detail below, FPL has violated and is violating its NPDES Pemlit by 
unauthorized discharges of pollutants, including, but not limited to, excess salinity, phospborus, 
ammonia, TKN, total nitrogen, and radioactive tritium, into waters of the United States in 
Biscayne Bay. Additionally, FPL has violated its NPDES Permit by discharges of hypersaline 
Water contaminated with radioactive tritium into ground water, threatening the water supply for 
Miami-Dade County and the Florida Keys. FPL has also violated the Clean Water Act by 
discharging pollutants without an NPDES permit and by causing violations of water quality 
standards in Biscayne Bay, which is protected from degradation as Outstanding National 
Resource and Outstanding Florida Waters. 

BISCAYNE BAY 

Biscayne Bay is the largest estuary 011 the coast of southeast Florida and is contiguous 
with the southern Florida Everglades and Florida Bay. It encompasses a marine ecosystem that 
totals approximately 428 square miles. Its drainage area is 938 square miles, of which 350 are 
freshwater and coastal wetlands in Miami-Dade, Broward, and Monroe Counties. It is home to 
Biscayne National Park, the largest marine park in the national park system. Not only is it a 
source for food, transportation, and commerce, it also offers boundless opportunities for 
recreation, such as boating, fishing, s\vimming, snorkeling and scuba diving. Rimmed by 
mangrove wetlands, the natural bay is a shallow estuary of clear waters and sandy bay bottoms 
with seagrasses, corals and sponges. The bay supports rich ecological communities and a diverse 
variety of fish and wildbfe. 

Pursuant to the authority delegated to it under the CW A, FLDEP has promulgated water 
quality standards for waters within the state. The waters of Biscayne Bay into which FPL is 
discharging are classified by FLDEP in Rule 62-302.400(14) ofthe Florida Administrative Code 
("F.A.C.") as Class III - Recreation, Propagation and Maintenance of a Healthy, Well-Balanced 
Population ofFish and Wildlife. In addition, Rule 62-302.700(9), F.A.C., designates the waters 
of Biscayne Bay within Biscayne National Park into which FPL is discharging as Outstanding 
National Resource and Outstanding Florida Waters. Pursuant to Rule 62-302.700(1), F.A.C., "[i]t 
shall be the Department policy to af10rd the highest protection to Outstanding Florida Waters and 
Outstanding National Resource Waters. No degradation of water quality ... is to be permitted in 
Outstanding Florida Waters and Outstanding National Resource Waters." 

The nan-ative nutrient criterion in Rule 62-302.530(47)(b), F.A.c., has been interpreted by 
FLDEP as requiring no more than 0.007 milligram per liter ("mg/L") of Total Phosphorus, 
0.35 mg/L of Total Nitrogen, and 0.2 )J~g/L of Chlorophyll a, in the waters of Biscayne Bay i11to 

which FPL is discharging. Rule 62-302.532(1), F.A.C. In addition, Sec. 24-42(4) of the Miami­
Dade County, Florida, Code of Ordinances, requires 0.5 mg/L or less of ammonia in marine 
waters in the County. 
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BlseA YNE AQUIFER 

The Biscayne Aquifer is the main source of potable water in Miami-Dade County and the 
Flolida Keys and is designated by the federal govemment as a sole source aquifer under the Safe 
Drinking Water Act. FLDEP classifies Flolida ground water and sets minimum standards 
for ground water in Rule 62-520.400, F AC. and 62-520.430, F AC. Rule 62-520.400, F.A.C., states: 

(1) All ground water shall at all places and at all times be free from 
domestic, industrial, agricultural, or other man-induced non-thennal components 
of discharges in concentrations which, alone or in combination with other 
substances, or components of discharges (whether thennal or non-thermal): 

(a) Are hannful to plants, animals, or organisms that are native to the soil 
and responsible for treatment or stabilization of the discharge relied upon by 
Department pennits; or 

(b) Are carcinogenic, mutagenic, teratogenic, or toxic to human beings, 
unless specific criteria are established for such components in Rule 62-520.420, 
F.A.C.; or 

or 
(c) Are acutely toxic within surface waters affected by the ground water; 

(d) Pose a serious danger to the public health, safety, or welfare; or 
( e) Create or constitute a nuisance; or 
(f) Impair the reasonable and beneficial use of adjacent waters. 

These standards apply to all ground water, including ground water classified as G-III ground 
water. For specific components, Rules 62-520.420, 62-550.310, and 62-550.828, F.A.C., 
establish specific ground water standards for G-III ground water and G-II ground water, 
including standards for sodium (160 mg/L), nitrate (10 mg/L), chlOlides (250 mg/L), sulfates 
(250 mg/L), and tritium (20,000 pCi/L). 

Tritium is produced by nuclear reactors and is often found as a ground water contaminant 
at nuclear power plants. Historical data from 1974 to 1975 showed tritium concentrations in the 
FPL cooling canal system to be in the range of 1,556 - 4,846 pCi/L, and reports submitted by 
FPL for the monitoring period from June 2010 through December 2015 showed cooling canal 
system tritium concentrations as high as 15,487 pCi/L. Tritium is a good tracer to show 
discharge of contaminated water with other pollutants from the cooling canal system. 

Although tritium has a Maximum Contaminant Level ("MCL") for drinking water of 
20,000 pCi/L, the public health goal is much lower. An MCL takes into account factors other 
than public health, including feasibility of treatment and economics. Tritium, like other 
radionuclides, is considered to be a carcinogen. Tritium, as triturated water, enters the body and 
distributes widely through all water containing compartments without concentrating in anyone 
site. Tritium then readily exchanges with hydrogen in many body molecules, including 
ribonucleotides, proteins and others, thereby being in the position to impart its energy upon 
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critical molecules. For example, tritium incorporated into DNA may result in beta particle 
radiation altering chromosomes, allowing for the induction of cancer. EPA has not set a public 
health goal for tritium in drinking water, but the State of Califomia, based on EPA risk factors, 
has established the public health goal at 400 pCi/L, which is equivalent to a I -in-a-miJIion 
lifetime cancer risk. 

CLEAN WATER ACT VIOLATIONS 

L EFFLUENT LIMITATIONS IN NPDES PERMIT NO. 
FLOOOt562 

A. Condition tA.l. of the NPDES Permit 

Condition LA.I. of the NPDES Pem1it states: "[tJhis permit does not authorize discharge 
to surface waters of the state." FPL has violated this eftluent limitation repeatedly since at least 
June 2015, and continues to violate this limitation, by discharging pollutants (phosphorus, 
ammonia, TKN, total nitrogen, radioactive tritium) into Biscayne Bay through a direct 
hydrological connection between the ground water impacted by the cooling canal system and 
Biscayne Bay. These violations have been documented based on the detection of the pollutants in 
monitoring by FPL and the Miami-Dade Department of Regulatory and Economic Resources 
("DERM") since 2010. Due to the contamination of the water in the cooling canal system and the 
ground water below and surrounding the canal system, the violations have been continuous for at 
least the past five (5) years and will likely continue after the date of this notice unless the source 
of the contamination is removed and the ground water is cleaned up. 

FPL has known for more than six (6) years that pollutants from the cooling canal system 
arc being discharged into Biscayne Bay. FPL began monitoring the surface waters of Biscayne 
Bay and surface waters connected to Biscayne Bay in 2010, pursuant to an agreement with the 
South florida Water Management Distlict ("SFWMD"). Monitoring results showing pollutants 
(ammonia, phosphorus, TKN, total nitrogen, and tritium) from the canal system in the surface 
waters of Biscayne Bay or surface waters connected to the Bay at Surface Water Monitoring 
Stations TPBBSW-l through 5 (Biscayne Bay stations), TPSWC-l through 3 (L-31E Canal 

stations), TPSWC-4 (S-20 Discharge Canal), TPSWC-5 (Card Sound Canal), and TPSWC-6 
(Card Sound Road Canal) were reported for June-July 2010, September 2010, December 20] 0, 
March 2011, June 2011, September 2011, December 2011, March 2012, June 2012, September 
2012, December 2012, March 2013, June 2013, September 2013, December 2013, March 2014, 
September 2014, and March 2015. 

DERM and FPL began monitoring near-shore surface waters of Biscayne Bay adjacent to 
the cooling canal system more intensivcJy in June 2015. Monitoring results showing pollutants 

(ammonia, phosphorus, TKN, total nitrogen, and chlorophyll a) from the canal system in surface 
waters of the at Surface Water Monitoring Stations TPSWC-4B, TPSWC-5B TPBBSW-6 
and TPBBSW-7 were reported for May 31 & Jun 1,2015, June 15 & 16,2015, June 29 30, 
2015, July 13 & 14,2015, July 20 & 21, 2015, July 27 28,2015, August 3 & 4, 2015, August 
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10 & 11, August 17 & 18,2015, August 24 & 25, 2015, August 31 to September 2,2015, 
September 8 & 9, 2015, September 14 & 18,2015, September 21 & 22, 2015, September 28 to 
October 2,2015, October 5 to 7, 2015, October 19 & 20, 2015, October 26 & 27, 2015, 
November 2 & 4, 2015, November 9 to 13,2015, November 16 to 19,2015, November 23 & 24, 
2015, November 30 to December 3,2015, December 7 to 9, 2015, December 14 & 15,2015, 
December 21 & 22, 2015, December 28 & 29,2015, January 4 & 5, 2016, January 11 & 12, 
2016, and January 18 & 19,2016. 

In addition, DERM and FPL sampled near-shore surface waters of Biscayne Bay adjacent 
to the cooling canal system at Surface Water Monitoring Stations TPBBSW-7-B, TPBBSW-7M­

B, TPBBSWCSC-M-B, TPSWC-7B, TPBBSW-6B, and TPBBSW-7T-B for radioactive tritium 
in December 2015 and January 2016. The results showed high levels of tritium (245 to 4,317 
pCi/L) in deeper near-shore waters. Levels of tritium in Biscayne Bay away from the cooling 
canal system are typically less than 20 pCi/L. The presence of high levels of tritium in the near 
-shore surface waters of Biscayne Bay and surface waters connected to Biscayne Bay also 
confirms the hydrologic connection between the canal system and the surface waters of Biscayne 
Bay. 

The levels of pollutants (ammonia, phospholllS, TKN, total nitrogen, chlorophyll a, and 
tritium) found in Biscayne Bay and surface waters connected to Biscayne Bay as a result of 
FPL's discharges from its cooling canal system represent degradation of the waters of Biscayne 
Bay, in violation of the "no degradation" requirement stemming from the designation of these 
waters as Outstanding National Resource Waters and Outstanding Florida Waters. In addition, 
the monitoring performed demonstrates that the levels of pollutants violate the Miami-Dade 
County water quality standard for ammonia and violate FlOlida water quality standards for total 
nitrogen, phosphorus, and chlorophyll a. 

B. Condition LA.14 of the NPDES Permit 

Condition LA.14 of the NPDES Pennit states: 

Notwithstanding any other requirements of this "No Discharge" pennit, the 
permittee shall comply with all applicable provisions of the Final Judgement 
dated September 10,1971, in Civil Action Number 70-328-CA issued by the U.S. 
District Judge C. Clyde Atkins of the Southern District of Florida. 

FPL has violated Paragraph V of this Final Judgment by discharging water from the cooling 
canal system into Biscayne Bay, as set out in Section LA. ofthis Notice, supra. 

C. ConditionN.l. of the NPDES Pennit 

Condition rv.i. of the NPDES Pelmit states: "The Permittee's discharge to ground water 
shall not cause a violation of the minimum criteria for ground water specified in Rule 62-
520.400, FA.C. and 62-520.430, FA.C." This condition also serves to protect surface waters 
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hom degradation. FPL has violated this condition by causing continuous violations of the 
minimum criteria for ground water during each day during the past five (5) years preceding this 
Notice. Due to the contamination of the water in the cooling canal system and the ground water 
below and sUlT01.mding the canal system, the violations will likely continue after the date of this 
notice unless the source of the contamination is removed and the ground water is cleaned up. 

FPL has contaminated ground water extending from the cooling canal system to over four 
(4) miles west of the cooling canal system in violation of Condition IV. I. of the NPDES Permit. 
Monitoring wells west ofthe FPL cooling canal system have shown violations of the minimum 
criteria for ground water since at least 2009, including sodium levels in well G-21 and G-28, 
approximately 4 miles west of the cooling canal system, which exceed sodium criterion by as 
much as 50 times. Other wells west of the cooling canal system (BBCW- 4, BBCW-5, FKS-4, 
TPGW -5D) showed sodium levels as high as 100 times the criterion. 

Saltwater intrusion into the area west of the cooling canal system is impairing the 
reasonable and beneficial use of adjacent G- II ground water and, therefore, is a violation of the 
minimum criteria for ground water in Rule 62-520.400, F.A.C. The continuous seepage and 
resulting ground water plume of contaminated cooling canal water has and continues to 
contaminate usable portions of the Biscayne Aquifer - steadily converting Class G-H potable 
water to Class G-Ill non-potable water as it moves west through the Biscayne Aquifer. In 
addition, the plume of radioactive tritium continues to move west of the cooling canal system 
into the Biscayne Aquifer, with levels exceeding the public health goal of 400 pCi/L as much as 
three (3) miles west of the cooling canal system. Furthermore, as discussed in Section l.A. of this 
Notice, supra, the contaminated ground water is also moving east into Biscayne Bay. 

D. Condition VIIIS of the NPDES Permit 

Condition VllL5 of the NPDES Permit states: 

The permittee shall take all reasonable steps to mmimize or prevent any 
discharge, reuse ofreclaimed water, or residuals use or disposal in violation of 
this permit which has a reasonable likelihood of adversely affecting human health 
or the environment. It shall not be a defense for a pennittee in an enforcement 
action that it would have been necessary to halt or reduce the permitted activity in 
order to maintain compliance with the conditions of this permit. [62-620.610(5), 
F.AC.] 

FPL has violated this condition by, among other omissions, failing to take all reasonable steps to 
minimize or prevent the discharges to surface waters and ground water set out in this Section LA. 
and I.e. of this Notice, supra. 

E. Condition VIlI.7. of the NPDES Permit 

Condition VIII.7. of the NPDES Permit states: 



March 15, 2016 
Page 9 

The permittee shall at all times properly operate and maintain the facility and 
systems of treatment and control, and related appurtenances, that are installed and 
used by the permittee to achieve compliance with the conditions ofthis permit. 
This provision includes the operation of backup or auxiliary facilities or similar 
systems when necessary to maintain or achieve compliance with the conditions of 
the pennit. [62-620.610(7), F.A C.] 

FPL has violated this condition by, among other omissions, failing to adequately control the 
temperature of the cooling water in the cooling canal system, by failing to control the nutrient 
levels in the system, and by failing to properly operate the so-called "interceptor" ditch to 
prevent widespread contamination of the ground water by saline water and other pollutants, 
including radioactive tritium. 

II. DISCHARGING POLLUTANTS TO SURFACE WATERS WITHOUT AN NPDES 
PERMIT 

Since at least June 2010, FPL has violated the CW A, 42 U.S.c. § 1311(a) and 40 C.F.R. 
§ 122.21, by discharging pollutants (phosphorus, ammonia, TKN, total nitrogen, radioactive 
tritium) into Biscayne Bay through a direct hydrological cOlmection between the ground water 
impacted by the cooling canal system and Biscayne Bay without an NPDES permit authorizing 
such discharges. The locations of the discharges are set out in Section LA. of this Notice, supra. 
The requirement for an NPDES pennit authorizing these discharges arose at the time that FPL 
first knew or should have known that pollutants were being discharged into surface waters. Each 
day since that time is a violation of the CW A. 

III. DISCHARGES CAUSING OR CONTRIBUTING TO VIOLATIONS OF WATER 
QUALITY STANDARDS 

Federal and state law prohibit discharges of pollutants from point sources that cause or 
contribute to violations of surface water quality standards. See, e.g., 33 U.S.C. § 1311 (b) (1 )(C) 
and § 403.088(1), Fla. Stat. In addition to prohibiting discharges to surface waters altogether, the 
NPDES Permit requires compliance with water quality standards in Section VIII., 5 and 12. FPL 
has violated the CWA, Florida law, and the NPDES Pennit by causing or contributing to 
violations of surface water quality standards in Biscayne Bay due to its discharges from the 
Turkey Point cooling canal system, as set out in Section LA. of this Notice, including, but not 
limited to, the narrative nutrient criterion in Rule 62-302.530(47)(b), F.A.C., and the water 
quality standard for ammonia in Sec. 24-42(4) of the Miami-Dade County, Florida, Code of 
Ordinances. These violations began in 2010 and continue as of the date of this Notice, as shown 
by monitoring data generated by FPL and DERM. 

The levels of pollutants (ammonia, phosphorus, TKN, total nitrogen, chlorophyll G, and 
tritium) found in Biscayne Bay and surface waters connected to Biscayne Bay as a result of 
FPL's discharges from its cooling canal system also represent degradation of the waters of 
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Biscayne Bay, in violation of the "no degradation" requirement stemming from the designation of 
these waters as Outstanding National Resource Waters and Outstanding Florida Waters. 

Thank you for your prompt attention to the ongoing, serious violations of federal law and 
permitting requirements. Unless the EPA or FDEP commences and diligently prosecutes an 
action in court to address these violations within sixty (60) days, we intend to file a citizen suit 
against FPL under 33 U.S.c. § 1365(a)(l) for the violations discussed above. In addition to the 
violations set forth herein, this Notice covers all violations of the CW A evidenced by 
information which becomes available after the date of this Notice. Pursuant to the CW A, we will 
seek civil penalties, attorney's fees and costs, as well as an injunction against continued 
violations. 

Any and all communication related to this matter should be directed to Gary A. Davis and 
James S. Whitlock, at the address and telephone number listed at the top of this letter, or to 
James M. Porter, 9350 South Dixie Highway, 10th Floor, Miami, FL 33156, (305) 671-1345. 

Respectfully, 

Gary A. Davis 

cc: Hon. Loretta E. Lynch 
Attorney General of the United States 
U.S. Department of Justice 
950 Pelll1sylvania Avenue, NW 
Washington, DC 20530-0001 
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/X11 iod Group
USA INC

April 29, 2016

Senate Communications, Energy and Public Utilities Committee

Re: Workshop: Discussion & Testimony only on issues related to cooling canals at Turkey Point (FP&L)

Allied Group has visited and reviewed existing conditions at FP&L's Turkey Point plant and recommends

Allied Group's chemical free technology to remove/reduce the follow tasks or conditions which greatly

limit effectiveness of the cooling canals:

• Bacteria and Algal mass • Canal heat

• Viscosity • Conductivity

• Phosphorus & nitrogen • Muck & nutrients within

• TSS&TDS • Canal flow
• DO&ORP • Canal equipment

The cumulative effect of this 10 point system is to remove the heat blanket thereby restoring the cooling
canal system to 90% or greater design capacity.

Once this occurs, TDS and salinity can be addressed.

Jay Barfield, Allied Group, CEO, iav.barfieldPalliedgrpusa.com, 407-908-9694

Eric Endicott, Allied Group, COO, eric.endicott@alliedgrpusa.com. 407-474-2249

EXAMPLE OF AERATION PERFORMANCE

'#

Before After



January 19, 2016

Nuclear Regulatory Commission
The Honorable Gina McCarthy, Environmental Protection Agency
White House Council on Environmental Quality
The Honorable Bill Nelson
The Honorable lleana Ros-Lehtinen
The Honorable Rick Scott
The Honorable Carlos Gimenez

Dear all:

This week The Miami Herald reported that the Florida Power and Light (FPL) Turkey Point Nuclear
Power Plant has been found to have significant adverse impacts on Biscayne Bay as a result of the
overhaul to enable the plant to produce more power three years ago. The resulting over-heating of the
cooling canals to 104 degrees was an "unforeseen" consequence of increasing the power capacity of
Turkey Point 3&4. As a result, the utility was forced to petition Miami-Dade County and the State of
Florida to permit them to access fresh water from nearby canals and from the adjacent aquifer. Permits
were given for fresh water usage on a temporary basis and of up to 100 million gallons a day, at the
same time that local cities have begun paying to desalinate salty water from the Floridan aquifer
for domestic use.

FPUs and NRC's projections of no environmental consequence for increasing the operating
temperatures of the reactors ("uprates") clearly underestimated the potential for overheating the
cooling canals, resulting in significant environmental degradation and FPL's current request to relax
long-established operating limits, allowing intake temperatures higher than any other nuclear
plant in the country.

Last year, increased salinity and temperature virtually extinguished the nesting crocodile
population and other aquatic life in the 15 square mile cooling canal complex. Now we are
informed that water pollution (ammonia and phosphate) are being flushed from the cooling canal
sediments into the waters of Biscayne National Park. There is no long-term resolution in sight and
the environmental damage is mounting.

Local elected officials, scientists and environmental advocates convened a Public Forum this week to
discuss their concerns about the Turkey Point site, current failing as a result of cooling system and
imposed upon that, the FPL plans to add two new nuclear power plants proposed to be built sometime in
the next decade. We are bewildered how the federal and state governments could conceive of
building new nuclear plants along the Southeast Florida coastline, now being regularly flooded by sea-
level rise. NOAA projects sea level to rise 4 to 6.5 feet over the lifetime of those nuclear plants while
FPL projects only 8 inches. And the risks are even more acute for the short-term if another category 5
hurricane hits the coast, causing potential storm surge over 20 feet with battering wave action on top
of that. The last time that happened to a nuclear power plant was at Fukushima, Japan, after a tsunami
caused the loss of backup power and uncontrolled release of radioactive isotopes. Facing the
potential for such a crisis affecting over 2.5 million residents living within 50 miles, if a hurricane actually
hits this coastal area.
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We now know that FPL's temperature projections for the 3&4 "uprate" were flat wrong, causing
cooling canal temperatures to spike out of control. To this day neither FPL nor the NRC have
identified any long-term solution to the problem. Scientists and the public also know that FPL is
equally wrong in its projections of sea level rise and storm surge risk.

Public safety and environmental protection require an immediate re-assessment of
the existing current efforts, which have thus far failed to solve the problems at Turkey Point, and of and
plans for new nuclear reactors in an area prone to sea level rise and storm surge. The following
steps must be implemented to avoid further disaster:

1. Denial of the request to relax operating limits of the intake temperature at the cooling canals. Conduct
a review de novo of the extent of the environmental degradation and adverse impacts on the aquatic life,
salinity and chemical composition of the Biscayne Bay areas surrounding the nuclear plants. Require an
immediate remediation plan be submitted to restore the natural balance.

2. Immediately replace the failed cooling canals by building the cooling towers proposed in the 6&7
plans. Immediately implement water reuse plans by building the water treatment plant and lines
necessary to provide an alternative to the critically deficient cooling canal plan.

3. Proposed Planning for Turkey Point 6&7 must be revised to account for at least 6 feet of sea level rise
when planning for severe accidents due to flooding and storm surge. Further the plans for a proposed
back up source of cooling water must be altered to prevent adverse impacts to the Biscayne aquifer;
specifically, both the NRC and FPL should replace the radial collector well cooling system with an
alternative less likely to increase salt water intrusion into the aquifer.

Sincerely,

Cindy Lemer
Mayor
Village of Pinecrest

Tomas Regalado

Mayor
City of Miami

Phil Stoddard
Mayor
City of South Miami
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Statement by Consumer Energy Alliance - Florida Executive Director Kevin Doyle
Florida Senate Committee on Communications, Energy and Public Utilities and the Senate Committee on

Environmental Preservation and Conservation Workshop, April 29, 2016

Thank you to Senator Flores, the Florida Senate Committee on Communications, Energy and Public Utilities and
the Senate Committee on Environmental Preservation and Conservation for holding this workshop today.

Florida is a heavy energy-consuming state that depends on stable supplies of energy sources from other states
and abroad. Nuclear power needs to be a part of an all-of-the-above solution to our state's energy needs.
While we are currently experiencing a natural gas expansion in America that is having a positive impact on
consumers in many aspects of daily life from transportation to manufacturing and electricity generation, it is
important not to forget about other energy sources such as nuclear power when moving forward with a pro-
America energy policy.

FPL has been transparent about the current issues associated with Turkey Point's cooling canals and what they
are doing proactively to resolve them. State and federal regulators have confirmed that Turkey Point is safe, that
no animal or plant life in the area has been adversely impacted and that water quality levels in the canals and in
Biscayne Bay are well within the standards of the Clean Water Act.

Consumer Energy Alliance believes that FPL has proven to be a safe and reliable nuclear operator with an
impressive record of environmental stewardship. Only a few years ago, the American crocodile was removed
from the Endangered Species List in part due to FPUs conservation efforts at Turkey Point.

Unfortunately, there are anti-nuclear power groups using any excuse to undermine the broad public support for
clean and safe nuclear energy. The recent events at FPL's Turkey Point plant show how desperate these
groups have become. Misinformation, scare tactics and lawsuits might be typical ways for anti- development
groups to boost their fundraising and Twitter followers, but fair-minded Floridians should trust what they know.
Nuclear energy has been an affordable, reliable and clean source of energy in our state for more than four
decades, and it's a big part of our state's bright future

An all-of-the-above energy policy that includes nuclear power is needed to ensure energy security for Florida
consumers.

Kevin Doyle
Florida Executive Director
Consumer Energy Alliance

About Consumer Energy Alliance ^
Consumer Energy Alliance (CEA) brings together consumers, producers and manufacturers to engage in a
meaningful dialogue about America's energy future. With more than 400,000 members nationwide, our mission
is to help ensure stable prices for consumers and energy security. We believe energy development is something
that touches everyone in our nation, and thus it is necessary for all consumers to actively engage in the
conversation about how we develop and diversify our energy resources and about energy's importance to the
economy. CEA promotes a thoughtful dialogue to help produce our abundant energy supply and to balance our
energy needs with our nation's environmental and conservation goals.
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CourtSmart Tag Report 
 
Room: LL 37 Case No.:  Type:  
Caption: Senate Environmental Preservation and Public Utilities Workshop Judge:  
 
Started: 5/12/2016 8:58:57 AM 
Ends: 5/12/2016 12:49:03 PM Length: 03:50:07 
 
8:58:57 AM Call to order 
8:58:57 AM Opening Comments by Chair Hutson 
8:58:57 AM Comments on the cooling canal systems at Turkey Point 
9:01:15 AM Dr. Jacobs welcoming comments 
9:05:23 AM Chair Hutson procedure comments 
9:06:55 AM Senator Flores for comments 
9:10:42 AM Presentation by Florida Power and Light 
10:14:13 AM Presentation by Florida Department of Environmental Protection 
10:47:41 AM Presentation by DERM for Miami-Dade County 
11:10:03 AM Presentation by the Federal Nuclear Regulatory Commission 
11:31:10 AM Public Comments 
12:47:55 PM Meeting Adjourned 
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