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STATEMENT IN OPPOSITION TO THE ISSUANCE OF COMBINED 

LICENSES FOR TURKEY POINT UNITS 6 AND 7 

 

Author:  Dr. Philip K. Stoddard, Mayor 

 

A substantial safety issue still exists with regard to the facilities planned for the 

proposed nuclear reactors and the protection against storm surge.  While FPL 

acknowledges that the SLOSH model1 for forecasting storm surge must be adjusted 

for sea level rise, FPL is risking a disaster by using a very conservative range for 

storm surges outliers and an outdated estimate for rates of sea level rise.    

STORM SURGE 

FPL determined the elevation of the plant grade for safety-related facilities by 

calculating the highest water level that could occur in a hurricane. To obtain this 

calculation, FPL used the SLOSH model to calculate the highest possible storm 

surge, added a ±20% error (2.9 feet), and added wave run-up.  These figures sum 

to 24.8 feet.  FPL proposes to elevate the site by 26 feet, which, FPL estimates, 

will provide 1.2 feet of safety freeboard above the highest possible water level 

experienced during storm surge. 

 

The following are FPL’s assumptions and calculations: 

 

“Maximum Surge Elevation with Selected PMH Parameters 

The maximum surge elevation at Units 6 & 7 is obtained from the SLOSH 

model simulation with the selected set of PMH parameters described in 

Subsection 2.4.5.2.2.3. The time history of the simulated surge elevation at 

Units 6 & 7 is presented on Figure 2.4.5-208, which shows a maximum 

surge elevation of 19.8 feet NGVD 29 (18.2 feet NAVD 88).” 

[COL Part 2–FSAR 2.4.5-6 section 2.4.5.2.2.4, page 2.4.5-8] 

 

“NOAA Technical Report NWS 48 also provides a comparison of SLOSH 

model results with observations for well-documented hurricanes. A total of 

570 observations from 13 significant hurricanes in nine SLOSH basins were 

evaluated as shown on Figure 2.4.5-211. NOAA concludes that the model 

                                           

 
1   The Sea, Lake and Overland Surges from Hurricanes (SLOSH) model is a computerized numerical model 

developed by the National Weather Service (NWS) to estimate storm surge heights resulting from historical, 

hypothetical, or predicted hurricanes by taking into account the atmospheric pressure, size, forward speed, and track 

data. These parameters are used to create a model of the wind field which drives the storm surge. 
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results generally stayed within ± 20 percent for significant surges (Reference 

205). The +20 percent margin on the perfect fit line is also shown on Figure 

2.4.5-211.” 

[COL Part 2–FSAR 2.4.5-6 section 2.4.5.2.2.4, page 2.4.5-9] 

 

“The SLOSH predictions shown in Figure 2.4.5-211 are converted to surge 

heights without including the effects of antecedent water level. To establish 

the same basis in addressing the model uncertainty on the predicted surge 

height at Units 6 & 7, the antecedent water level of 5.2 feet NGVD 29 (3.6 

feet NAVD 88) is subtracted from the simulated maximum surge level of 

19.8 feet NGVD 29 (18.2 NAVD 88) giving a surge height of 14.6 feet. 

Applying conservatively the 20 percent margin suggested by NOAA [14.6 ft 

x 20% = 2.9 ft] on the simulated maximum surge height to account for the 

SLOSH model uncertainties, the adjusted maximum surge height would be 

approximately 17.5 feet.” 

[COL Part 2–FSAR 2.4.5-6 section 2.4.5.2.2.4, page 2.4.5-9] 

 

“The Probable Maximum Storm Surge Elevation 

The PMSS elevation (still water level) at Units 6 & 7 is obtained by 

adjusting the maximum surge elevation for model uncertainties. The 

adjustment is applied to the surge height after subtracting the antecedent 

water level from the surge elevation. Subsequently, the PMSS elevation is 

obtained by adding the antecedent water level to the adjusted surge height. 

The final PMSS elevation thus obtained is approximately 22.7 feet NGVD 

29 or 21.1 feet NAVD 88.” 

[COL Part 2–FSAR 2.4.5-6 section 2.4.5.2.2.6, page 2.4.5-10] 

 

“Maximum Water Surface Elevation due to the PMH 

Combining the PMSS still water level (21.1 feet NAVD 88) and wave run-

up (3.7 feet), the maximum water level due to a PMH at Units 6 & 7 is 

estimated at 24.8 feet NAVD 88.” 

[COL Part 2–FSAR 2.4.5-6 section 2.4.5.5, page 2.4.5-12] 

 

“Protective Structures 

The PMSS still water level at Units 6 & 7, along with coincidental wind-

wave runup, is conservatively estimated to be approximately 24.8 feet 

NAVD 88. This estimated maximum PMH-induced water level is lower than 

the design plant grade elevation of 26 feet NAVD 88 for safety-related 

facilities. Therefore, the postulated PMH event does not affect the safety 

functions of the plant. Because the maximum PMH-induced water level is 
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lower than the plant grade elevation, debris, waterborne projectiles, and 

sediment erosion and deposition are not of concern to the safety-related 

facilities of Units 6 & 7.” 

[COL Part 2–FSAR 2.4.5-6 section 2.4.5.5, page 2.4.5-12] 

 

However, the COL states in the following portion of its application that actual 

storm surge has been measured 8.8 feet higher than the SLOSH model predicts: 

 

“Based on a comparison of the SLOSH simulated surge heights against 523 

observations, a mean error of –0.09 meter (–0.3 foot) was reported. The 

range of errors was from –2.16 meters (–7.1 feet) to 2.68 meters (8.8 feet)  

with a standard deviation of 0.61 meter (2 feet) (Reference 209).” 

[COL Part 2–FSAR 2.4.5-6 section 2.4.5.2.2.4, page 2.4.5-9] 

 

To determine the maximum elevation necessary to keep a nuclear plant above 

water during hurricane storm surge, FPL has cherry-picked the margin of safety 

relative to the SLOSH model predictions, adopting the less conservative figure of 

2.9 feet instead of the more conservative 8.8 feet deviation actually measured 

during a real storm surge.  As a consequence of this choice, not only does FPL’s 

proposed plant elevation have no leeway for an exceptionally high surge, the 

proposed plant is 5.9 feet lower than maximum measured deviation between the 

SLOSH model and historic storm events.  Nuclear plant safety needs to be 

designed for a worst-case storm surge, not a surge within 1.45 standard deviations 

of the modeled mean, which leaves a 7% chance of a greater surge, assuming a 

normal distribution of model deviations, and a nuclear disaster. 

 

SEA LEVEL RISE AND STORM SURGE 

This elevation deficit exists before we calculate a realistic increase of water height 

from sea level rise. FPL recklessly used old data that underestimates the actual rate 

of sea level rise.  FPL’s COL estimates 0.78 feet of sea level rise by the year 2100, 

which FPL rounded up to one foot for the purposes of safety calculations.  FPL’s 

estimate in its application, the pertinent part has been inserted below, is based on 

outdated data from the period between 1931 to 1981, which estimates a sea level 

rise of only 0.094 inch or 2.39 mm/year. 

 

“The long-term sea level rise trend at Miami Beach, Florida, as estimated 

based on data from 1931 to 1981, is 0.78 foot per century (Reference 206). 

Accordingly, a nominal long-term sea level adjustment of 1 foot is applied to 

the 10 percent high tide level resulting in an antecedent water level of 3.6 
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feet NAVD 88 (2.6 feet NAVD 88 + 1 foot), which represents the initial 

water level condition in the SLOSH model simulations.” 

[COL Part 2 — FSAR 2.4.5-6 Revision 0, page 2.4.5-6] 

 

Since 1993, however, the rate of sea level rise has accelerated far beyond the rate 

measured from 1931 to 1981.  A 2015 study reviewing the past two decades of 

global sea level data, 1993-2014, found mean global sea level rose 2.6-2.9 

mm/year, [ref. 1].  A 2016 study reports a rate of 3.3 ± 0.4 mm yr which shows that 

sea level is rising 38% faster than FPL’s outdated data: 

 

“Over the 23-year time series, it shows that GMSL [Global Mean Sea Level] 

has been rising at a rate of 3.3 ± 0.4 mm yr−1”.  [ref. 2] 

 

Further, the rate of global sea level rise is accelerating, as predicted by every 

credible model of sea level rise. 

[This acceleration in the rate of SLR is] “in reasonable agreement with an 

accelerating contribution from the Greenland and West Antarctic ice sheets 

over this period, and the Intergovernmental Panel on Climate Change 

projections of acceleration in sea-level rise during the early decades of the 

twenty-first century ….” [ref. 1]  

 

How high will the seas rise by 2100?   

 

The National Climate Assessment for 2017 states: 

“Emerging science regarding Antarctic ice sheet stability suggests that, for 

high emission scenarios, a GMSL rise exceeding 8 feet (2.4 m) by 2100 is 

physically possible, although the probability of such an extreme outcome 

cannot currently be assessed. […] 

The highest scenario of 250 cm is consistent with several literature estimates 

of the maximum physically plausible level of 21st century sea level rise 

(e.g., Pfeffer et al. 2008, updated with Sriver et al. 2012 estimates of thermal 

expansion and Bamber and Aspinall 2013 estimates of Antarctic 

contribution, and incorporating land water storage, as discussed in Miller et 

al. 2013; Kopp et al. 2014). It is also consistent with the high end of recent 

projections of Antarctic ice sheet melt discussed below (DeConto and 

Pollard 2016).”  [ref. 3] 
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NOAA states: 

 

“An assessment of recent probabilistic studies finds GMSL rise by 2100 

projected for the 90% probability (5th–95th%) range to fall between 0.25–

0.80 m, 0.35–0.95 m and 0.5–1.3 m, respectively, for RCP2.6, 4.5 and 8.5 

(Miller et al., 2013; Kopp et al., 2014, 2016a; Slangen et al., 2014; Mengel 

et al., 2016). These projections are consistent with the global 

temperature/GMSL relationship found to occur over the last 2800 years 

(Kopp et al., 2016a). To obtain GMSL rise estimates whose ranges extend 

beyond AR5, additional assumptions are included within a particular 

probabilistic framework. A few examples include reliance on structured 

expert elicitation of potential ice-melt contributions not captured in the 

process models (Bamber and Aspinall, 2013) or from geologic evidence 

comparing past sea levels and atmospheric greenhouse gas concentrations 

(Rohling et al., 2013) or temperature (Kopp et al., 2016a). Under such 

frameworks, estimates of high-end GMSL rise by 2100 under RCP8.5 

include ~1.8 m [95th percentile] (Jevrejeva et al., 2014, Rohling et al., 2013 

and Grinsted et al., 2015), ~2.2 m [99th percentile] (Jackson and Jevrejeva, 

2016), and ~2.5 m [99.9th percentile] (Kopp et al., 2014).” [ref. 4] 

 
Figure 2.  Sea level rise projection ranges estimated for different degrees of atmospheric 

carbon emission reductions (RCP2.6, 4.5, 8.5), [ref. 4]. The lowest projection assumes no 

acceleration of the rise curve, an assumption which has already been shown to be invalid. 

The other curves include accelerating rates of sea level rise, while FPL’s projection does not. 

 

We must also recognize that new ice melt phenomena have been observed this year 

which are not factored into the SLR models or data.  In particular, the separation of 

the Larsen C ice shelf in mid 2017 caught the glaciologists by surprise [ref. 5].  

While the Larsen C is the size of Delaware, it alone will not contribute to much 

SLR because it was already floating before it calved.  However, calving of the 
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Larsen ice shelf will open larger areas of the Wester Antarctic Ice Shelf (WAIS) to 

intrusion and melting by sea water.  Such melting can accelerate sea level rise 

beyond the rates considered most probable in the current models.  The calving of 

the Larsen C ice shelf illustrates how prudence in nuclear plant safety cannot not 

be met by hewing closely to the existing probability centroids, but must include 

allowances for surprises outside the parameter centroids in the models, such as 

more rapid melting and retreat of polar ice. 

 

Local sea levels can differ strikingly from global mean sea level. 

 

While worst-case scenarios posit global SLR in the range of 2.5 meters (8.2 feet).  

Local SLR can be higher than global SLR.  The studies mentioned above apply to 

global mean sea level (GMSL), which may differ from relative sea level (RSL). 

“For high GMSL rise scenarios, RSL rise is likely to be higher than the 

global average along all U.S. coastlines outside Alaska. Almost all U.S. 

coastlines experience more than global mean sea level rise in response to 

Antarctic ice loss, and thus would be particularly affected under extreme 

GMSL rise scenarios involving substantial Antarctic mass loss (high 

confidence).” [ref. 3] 

 

In the Miami area, sea level rise (SLR) from 1996-2011 averaged 3.61 mm/year, 

then shot up to 22.78 mm/year from 2011-2015 (Figure 1), [ref. 6].  The chronic 

rate of 3.61 mm/year is 51% higher than the retrospective rate FPL incorrectly uses 

for forward projection, and the rapid acceleration is 953% higher than FPL’s 

selected rate, though unlikely to persist for now.  

 
Figure 1. (a) Filtered sea level at three stations in Southeastern Florida. The SLR rates in the 

regression lines are for the station in Miami. [ref. 6]  
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Surge and wave run-up were not modeled with realistic models of sea level 

rise 

 

FPL ran SLOSH models using the existing basin, but not with a basin corrected for 

the higher sea levels that are within NOAA’s range of predictive values.  Further, 

the deeper Eliot Key is submerged, the less it can absorb wave energy.  Both 

increase in depth and lessening of Eliot Key’s effects will increase wave run-up. 

 

Consequences of underestimating surge and wave run-up 

 

FPL plans to construct a retaining wall that can be overtopped by storm surge and 

wave run-up, which could be followed by rapid erosion from wave action leading 

to undermining of safety-related structures. Because of the differences in viscosity 

between air and water, wind damage, as serious as it can be in a storm, is 

frequently less than the damage caused by water or by water-driven objects. 

“As water is approximately 800 times as dense as air, very little water 

velocity is required to exceed the pressures exerted by even a strong wind. 

[…] Wind loads [in Hurricane Katrina] were generally well below likely 

failure levels when surmounted by surge loads, and surge loads typically 

reached probable failure levels several hours before the wind or surge 

reached their maxima. Since the storm surge was capable of collapsing 

buildings several hours before the wind reached its peak, it was of little 

consequence that windspeeds reached their maximum prior to surge levels 

reaching their maximum.” [ref. 7] 

 

“Waves move on top of the surge and cause even more damage by acting as 

battering rams to flooded structures. Water weighs about 1700 pounds per 

cubic yard, so it can easily demolish buildings. Surge undermines roads and 

foundations when it erodes material out from underneath them.”  [ref. 8] 

 

Also of concern is catastrophic damage to emergency infrastructure and stored 

nuclear fuel from water-borne objects, which function as battering rams when 

driven by wave action. [ref. 9, 10] 

 

CONCLUSIONS 

 

FPL’s proposed elevation of TPN 6&7 is not conservatively high, it’s deceptively 

and recklessly low.  First, the COL uses an estimate for maximum storm that is 5.9 

feet less than the maximum known deviation from the SLOSH model.  Second the 

COL uses historic sea level rise data selected inappropriately from the middle of 



Page 9 of 11 

the 20th Century, ignoring recent acceleration of sea level rise in the last two 

decades.  The COL fails entirely to factor in the global acceleration in the rate of 

sea level rise that has been both measured and modeled.  Further, this projection 

ignores the local rate of sea level rise which has been measured to be higher than 

the global rates.  As a consequence, the COL’s proposed height for elevating 

structures at TPN 6&7 is too low.  It is too low for existing conditions, and it is far 

too low for possible future conditions within the plausible lifespan of the AP1000 

reactor.  These errors would leave TPN 6&7 and its associated spent fuel at risk of 

catastrophic accidents from storm surge.  Protection of nuclear infrastructure 

provided by adequate elevation, with a sufficient margin for the unexpected, needs 

to be designed into the plant from the start and cannot be economically retrofitted 

once a nuclear plant is built.   

 

While the COL discusses elevation of safety-related infrastructure, elevation 

concerns apply to other built structures that support the operation as well.  With 

just two feet of sea level rise, likely to occur by mid-century, the County-owned 

access road to Turkey Point, Palm Drive, is reduced to a dike that barely clears the 

water.  A road such as this is prone to overtopping and damage from onshore 

winds.  Nearby Key Largo experienced 1.5 feet of water over the roads for nearly 

two weeks last year following the passage of Hurricane Matthew, which bypassed 

the region.  Temporary loss of road access is not only inconvenient, it becomes 

dangerous when operational and maintenance staff have chronic difficulty 

accessing the site in a timely manner.  The freshwater cooling water supply is 

likewise vulnerable both to sea level rise and storm surge.  The Southern Water 

Treatment Plant is likely to produce less wastewater as sea level rise affects the 

population in its service area.  Miami-Dade County is contemplating the redesign 

of water treatment within 30 years, suggesting that replacement facilities will be 

built inland, far from the Biscayne Bay coastline.  While these issues may be 

surmounted more easily than insufficient elevation of the reactors and fuel storage 

facilities, they have not been addressed in the COL. 
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CERTIFICATE OF SERVICE 

 I hereby certify that copies of the foregoing Statement of the City of South 

Miami in opposition to the Combined Construction and Operating License 

Application for Turkey Point Units 6 & 7 has been filed and served through the 

EIE Adjudicatory Submission system on the participants in the above-captioned 

proceeding this 30th day of August, 2017. 

By:       /s/ Thomas F. Pepe              .        

Florida Bar No. 183230 

Thomas F. Pepe 

City Attorney for 

City of South Miami 

1450 Madruga Avenue, Suite 202  

Coral Gables, Florida  33146  

T: 305-667-2564 

F: 305-341-0584 

E: tpepe@southmiamifl.gov 

 

Dated at South Miami, Florida 

this 30th day of August, 2017 


