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UNITED STATES OF AMERICA 
NUCLEAR REGULATORY COMMISSION 

 
Before the Atomic Safety and Licensing Board 

 
In the Matter of      ) 
       ) Docket Nos. 52-029-COL 
Progress Energy Florida, Inc.    )   52-030-COL 
       ) 
(Combined License Application for   ) 
Levy County Nuclear Plant, Units 1 and 2)  ) ASLBP No. 09-879-04-COL 

 

PROGRESS ENERGY FLORIDA, INC.’S REBUTTAL TO INTERVENORS’ 
PROPOSED FINDINGS OF FACT AND CONCLUSIONS OF LAW IN THE CONTESTED 

HEARING FOR CONTENTION 4A 

 

I. INTRODUCTION  

Pursuant to the schedule established by the Atomic Safety and Licensing Board (“Board”)1 at the 

conclusion of the contested hearing in this proceeding on November 1, 2012, Progress Energy Florida, 

Inc. (“PEF”) submits its rebuttal to the “Intervenors’ Proposed Findings of Fact and Conclusions of Law 

regarding Contention 4” submitted on December 5, 2012 (“Intervenors’ Findings”).   

The Intervenors’ Findings were in the form of arguments, and generally did not set forth a series 

of facts from the hearing record, or legal principles, upon which the Board can rely to make an informed 

decision.  The Intervenors’ Findings are replete with mischaracterizations of oral testimony, factual 

inaccuracies, and unsupported claims.  Accordingly, PEF’s rebuttal responds to and corrects the 

Intervenors’ arguments, relying for support upon record facts, testimony, and applicable law.  

II. OVERVIEW  

Intervenors’ Contention 4A has evolved over the course of this proceeding.  Indeed, most of the 

original claims have been all but abandoned.  The Intervenors’ primary remaining claim is that the Final 

Environmental Impact Statement (“FEIS”) prepared by the Nuclear Regulatory Commission’s (“NRC”) 

                                                      
1  For the Board’s convenience, Appendix A hereto contains a list of acronyms that are used throughout 

this document. 
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Staff (“Staff”) has not sufficiently studied the possibility that the Levy County Nuclear Plant (“LNP”) 

site2 (especially the South Property where the LNP’s production wells for plant operations will be 

located) has a network of preferential pathways,3 from which groundwater withdrawals may cause 

“significant” adverse impacts on wetlands and springs in the LNP’s vicinity.4  PEF respectfully submits 

that the Board should consider the following question: What is the credible, scientific evidence in the 

record that would justify finding that the FEIS is inadequate under the National Environmental Policy Act 

(“NEPA”), thus meriting further study of the LNP site?  

The Intervenors claim that the presence of an “ephemeral sinking stream” alleged to be “just off 

the edge of” the North Property supports their claim that preferential pathways are present underneath the 

LNP’s wellfield.  Intervenors’ Findings at 37.  Their witness, Dr. Bacchus, is the only witness in this 

proceeding that has identified this sinking stream.  As evidence, she provided a very short video of a 

portion of a stream.  INT373.  Dr. Bacchus did not submit a map showing the alleged stream’s location.  

As best PEF can determine, based on coordinates provided by Dr. Bacchus (INT372), the stream is 

approximately 2 miles northwest of the nearest LNP nuclear island, and 4 miles northwest of the LNP’s 

nearest proposed production well.  Based on those coordinates, and a bridge that appears in the video, the 

                                                      
2  The LNP’s main power generation facilities will be located on a 3,105 acre parcel of land that PEF has 

referred to as the “North Property.”  PEF001 at 4.  PEF also owns a 2,114 acre parcel of land to the 
south of the North Property, which PEF has referred to as the “South Property.”  Id.  PEF will use the 
term “LNP site” to refer to both the North Property and the South Property, consistent with the Board’s 
convention during the contested hearing.  See Tr. 1130 (Karlin). 

3  The Intervenors’ Findings use the terms “preferential flow paths” and “preferential flow pathways” to 
refer to the preferential flow of groundwater through networks of (1) interconnected vertical fractures; 
or (2) conduits formed by dissolution activity within a karst terrain.  See Intervenors’ Findings at 34.  
PEF has recognized the distinction between those two mechanisms for preferential groundwater flow 
throughout this proceeding, and here will use the term “preferential pathways” when referring to both 
those mechanisms at the same time, and “fractures” or “conduits” when discussing them individually.   

4  The Intervenors have generally abandoned the other portions of Contention 4A, which allege that the 
FEIS failed to adequately address and appropriately characterize impacts resulting from: (1) passive 
dewatering (other than from nuclear island construction); (2) dewatering during LNP construction; (3) 
increases in nutrient concentration caused by dewatering; (4) wildfires due to dewatering; and (5) salt 
drift from the LNP’s cooling towers.  To the extent such impacts are even mentioned by the 
Intervenors’ Findings, they are raised in the context of cumulative impacts when combined with active 
dewatering, or in minor points that mischaracterize evidence in the record.  PEF will briefly respond to 
those allegations below.  
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sinking stream seems to be located on the opposite side of the LNP site from a major highway (Route 

19/98).  It cannot be reasonably claimed that this sinking stream provides evidence that the LNP site is 

“laced with” preferential pathways.  Intervenors’ Findings at 2, 51. 

In addition, groundwater through the LNP site flows away from, not towards the location of Dr. 

Bacchus’s sinking spring.  All parties agree that the gradient in the relevant area causes groundwater to 

flow in a west-southwest direction.  PEF300 at 23; INT301R at 66-67; NRC001 at 7-13.  For that sinking 

stream to be fed by preferential pathways from which the LNP production wells will draw water, the 

groundwater must defy the laws of nature and follow a path that, for miles, flows up-gradient and cross-

gradient.  That is without scientific basis, much less reasonably foreseeable.  

Intervenors also claim that Dr. Bacchus has observed “[o]ther sinking streams” near the LNP site.   

Intervenors’ Findings at 37.  During her oral testimony, Dr. Bacchus vaguely stated that those streams are 

not on the LNP site but, rather, “just on the west side of the Tarmac [Mine] site.”  Tr. 1344.  The Tarmac 

Mine site is north and west of the LNP site.  PEF215.  Indeed, the western boundary of the Tarmac Mine 

site is 5 miles west of the closest boundary of the LNP site, and approximately as far north as the sinking 

stream described above.  Accordingly, these “other sinking streams,” to the extent they exist, are also 

miles up-gradient and cross-gradient from the LNP’s proposed production wells.  There simply is no 

scientific basis for finding that Dr. Bacchus’s streams are indications of, or are fed by, preferential 

pathways underneath the LNP’s wellfield.    

In addition, throughout this proceeding the Intervenors have claimed that the purported existence 

of relict sinkholes at the LNP site demonstrates that preferential pathways underlie that area.  INT301R at 

9-12, 17-19, 25-26; Tr. 1285-1286 (Bacchus).  This claim appears to be based on Dr. Bacchus’s 

presumption that wetlands on the South Property are formed from relict sinkholes.  That presumption is 

not scientifically accurate.  Expert testimony in this proceeding has established that not all wetlands are 

relict sinkholes.  Progress Energy Florida, Inc.’s Proposed Findings of Fact and Conclusions of Law (Dec. 
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5, 2012) (“PEF Findings”) at 70.  More importantly, testimony in this proceeding from Mr. Lehnen, who, 

unlike Dr. Bacchus is a hydrogeologist, confirms that there are no sinkholes, relict or otherwise, on the 

LNP site.  Id. at 39; PEF218 at 8-9.  The Intervenors’ geologist, Mr. Davies, has not disputed those 

points.   

The Intervenors’ Findings also speculate that “fractures” at the LNP site “can . . . serve as” 

preferential pathways.  Intervenors’ Findings at 35-36.  However, site characterization performed by 

PEF’s experts, including 118 boreholes drilled in the vicinity of the proposed nuclear island, and field 

reconnaissance on the entire site (including the South Property), revealed that every fracture observed had 

been filled with residual soil or weathered limestone.  Tr. 1219-1220 (Rizzo).  While Mr. Lehnen testified 

that the soil and weathered limestone is “permeable,” his testimony clearly distinguishes such diffuse 

permeability from the permeability characteristic of preferential pathways.  See Tr. 1259-1260.  Site 

characterization also revealed that these voids were too few and too small to indicate widespread 

dissolution activity or the presence of preferential pathways.  PEF Findings at 34. 

The Intervenors also point to “springs” at the Cross Florida Barge Canal (“CFBC”)5 as evidence 

of preferential pathways at the LNP site.  Intervenors’ Findings at 12, 13, 36.  Given the low flow rate and 

diffuse discharges of those “springs,” they were more properly identified by Dr. Rizzo as “seeps,” and not 

indicative of preferential pathways.  Id. at 36.  

The Intervenors speculate that the LNP’s withdrawal of groundwater from these hypothesized 

preferential pathways will interrupt water flow to springs and wetlands, resulting in significant 

environmental impacts.  Intervenors’ Findings at 3, 4, 25, 45, 47, 48, 51.  The Intervenors’ only specific 

                                                      
5  Intervenors claim that the FEIS erroneously refers to the “Withlacoochee Canal” as the “Florida Barge 

Canal.”  Intervenors’ Findings at 12.  First, the FEIS refers to the “Cross Florida Barge Canal,” not the 
“Florida Barge Canal.”  Second, in all descriptions of the canal by the State of Florida of which PEF is 
aware, the canal is called the “Cross Florida Barge Canal.”  See, e.g., the State of Florida’s “Final 
Order Approving Certification” of the LNP site, issued by the State of Florida Siting Board (which 
consists of the Governor of Florida and his Cabinet), which exclusively refers to the canal as the “Cross 
Florida Barge Canal.”  PEF004.  
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allegation in this regard is that flows to Big and Little King Springs could be “cut off” by the LNP’s 

nuclear islands.  Id. at 4, 53 n.3.  That theory, however, has a fatal flaw.  Big and Little King Springs are 

located nearly 6 miles northwest of the nearest LNP well (which is even further north than Dr. Bacchus’s  

sinking streams discussed above).  PEF212 at 10.  For it to be true that preferential pathways under the 

LNP wellfield conduct water to those springs that would be “cut off” by the LNP’s nuclear islands, 

groundwater must travel six miles up-gradient and cross-gradient.  This again is without scientific basis, 

much less reasonably foreseeable.   

The Intervenors’ claims regarding the nuclear islands’ potential impacts on Big and Little King 

Springs, and on preferential pathways in general,6 are not credible for an additional reason.  The record in 

this proceeding shows that, among other site characterization activities, PEF drilled 118 boreholes to 

characterize the area around the nuclear islands.  PEF Findings at 31-32.  No evidence of preferential 

pathways was found.  Id. at 33-34.  Accordingly, with respect to the nuclear islands, PEF performed 

exactly the type of study the Intervenors claim is lacking. 

In addition, the Intervenors’ geologist — Mr. Davies — has not claimed to have reviewed site-

specific data for the LNP site and the surrounding area.  Nor does he anywhere claim to have personally 

worked in the vicinity of the LNP site.  Indeed, at the hearing, Mr. Davies could not refer the Board to 

any site-specific evidence supporting the theory that the site contains a network of preferential pathways, 

other than citing to Dr. Bacchus’s claims regarding the presence of a few offsite springs and streams.  Tr. 

1287-1288.  As stated above, the idea that those streams and springs are evidence that the LNP site is 

“laced with” a network of preferential pathways is easily debunked.   

In summary, the Board would need to take substantial leaps of faith – which are unsupported by 

science or credible record evidence – in order to justify requiring additional study of the LNP site.    

                                                      
6   See Intervenors’ Findings at 5, 25, 45, 49, 54 (nuclear island will “plug the aquifer”; nuclear island 

“blocks conduits”; offsite springs “may be affected . . . by the concrete structure under the nuclear 
island”; “disruption in the existing preferential flow pathways [will be] caused by the huge nuclear 
islands”). 
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In contrast to the Intervenors “evidence”, as explained in greater detail below and in PEF’s 

Findings, PEF and its team of well-qualified experts, with years of experience studying groundwater 

issues in Florida, undertook an extensive program to identify, among other things, karstic conditions and 

the potential for dissolution activity throughout the LNP site and the surrounding area.  PEF Findings at 

31-35.  Consistent with NRC regulatory guides and industry practice, PEF’s team performed extensive 

field reconnaissance in a 5 mile radius around the LNP reactor islands looking for evidence of karstic 

conditions and dissolution activity that could result in preferential pathways.  Id.  Contrary to the 

Intervenors’ completely inaccurate claims that no technical investigation was conducted regarding the 

South Property’s geology (Intervenors’ Findings at 2, 28, 42, 51), PEF and its experts conducted a 

thorough geotechnical investigation of the North and the South Properties.  PEF Findings at 31. 

For example, the PEF team undertook a field investigation of the entire site and the surrounding 

area for possible indications of karstic phenomenon such as sinkholes, cypress domes, swallets and 

surface lineaments.  Id.  They identified, and then investigated in the field, fractures that were postulated 

in the scientific literature.  Id.  They examined, measured, and mapped fracture patterns observed in 

quarries, road cuts, and river cuts.  Id.  They reviewed sinkhole databases maintained by the State of 

Florida and private entities.  Id.  They drilled 118 geotechnical boreholes in the North Property, and 

examined the cores extracted from those boreholes to identify the characteristics of the geologic 

formation.  Id. at 31-32.  They reviewed geotechnical boring data from the Robinson 1 well north of the 

LNP site.  Id. at 32.  They examined geotechnical data from 8 additional “offset” borings drilled to 

confirm their interpretation of subsurface features.  Id.  They performed a grout take test program and 

reviewed the results to determine the extent of voids and prevalence of dissolution activity.  Id.   

As part of their analysis regarding the impacts of groundwater withdrawals, the Staff 

independently conducted its own literature review regarding subsurface conditions on both the North and 

South Properties.  Id.  In addition to studying the results of PEF’s work, the Staff performed its own field 
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reconnaissance of the entire LNP site, conducting multiple site visits, and examining aerial photographs 

of the site for indications of karst phenomena such as sinkholes.  Id.   

These thorough site studies found no evidence of the preferential pathways hypothesized by the 

Intervenors in either the North or South Property.  Id. at 33-34.  The results of the site investigations and 

characterizations are further supported by United States Geological Survey (“USGS”) regional 

transmissivity projections reviewed by PEF’s team of experts and the Staff.  USGS regional 

interpretations project transmissivities of only 50,000 to 100,000 feet-squared per day for the LNP site 

and the immediate surrounding area.  Id. at 35.  That is well below the transmissivity threshold for well-

developed karstic formations that would be susceptible to the development of preferential pathways.  Id.  

In addition to all of this scientific study and supporting evidence, the State of Florida extensively 

considered the potential environmental impacts of the LNP’s proposed groundwater withdrawals.  Id. at 

46-47.  Florida’s Department of Environmental Protection (“FDEP”), in cooperation with the Southwest 

Florida Water Management District (“SWFWMD”), conducted a rigorous review of the LNP’s proposed 

groundwater use.  This included consultations with PEF, which resulted in moving the proposed location 

of the LNP’s production wells more than once to minimize potential impacts to surface waters, wetlands, 

and adjacent users.  Id. at 48.  The State approval process involved the participation of 28 State agencies, 

8 days of public hearings before an Administrative Law Judge (“ALJ”), and final approval by the 

Governor of Florida and his Cabinet.  Id. at 102.  Before it could recommend that the State of Florida 

approve the LNP’s proposed groundwater withdrawals, the SWFWMD had to, by law, satisfy itself that 

the proposed groundwater withdrawal would not cause unacceptable adverse impacts to environmental 

features, including all types of water resources.  Id. at 47.   

The groundwater modeling that the SWFWMD relied upon in analyzing PEF’s requested water 

use authorization was based on a state-of-the-art groundwater model, which the SWFWMD uses to 

evaluate the environmental impacts of all proposed groundwater withdrawals within its jurisdiction.  Id. at 
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15.  That model was adapted from a USGS groundwater model code that is widely used by 

hydrogeologists and water permitting authorities.  Id.7   

When it approved the LNP’s proposed water use, the State of Florida required that such use be 

subject to certain Conditions of Certification (“COC”).  Id. at 48.  The COC require PEF to perform 

detailed testing, monitoring, and mitigation (if necessary) to confirm the results of the SWFWMD’s 

analysis and to address any unacceptable adverse impacts that are anticipated during the LNP’s operation.  

Id. at 48-54.  Testing must begin 5 years prior to well production sufficient to support plant operation 

(PEF005 at 45); monitoring must begin 3 years prior to such production (id. at 42).  Imposition of this 

testing, monitoring and mitigation program is consistent with adaptive management strategies commonly 

employed by environmental scientists.  PEF Findings at 54.   

The FDEP and the SWFWMD – the agencies in Florida with specific expertise in routinely 

reviewing and evaluating the impacts of groundwater usage in Florida – recommended that the LNP’s 

groundwater withdrawals be authorized.  The ALJ made the same recommendation (PEF004, 

Recommended Order on Certification at 35-38), and the Governor of Florida and his Cabinet adopted the 

ALJ’s recommended order (PEF004, Final Order at 18).  State approval of the LNP would not have been 

issued if any of the agencies in Florida with jurisdiction over the water withdrawal determined that LNP 

groundwater withdrawals would impact preferential conduit flow resulting in significant adverse effects 

on wetlands, springs, or other water resources in Florida.  Indeed, the ALJ specifically found that 

“subsurface investigations did not reveal any evidence of solution channels under the site.”  PEF004, 

Recommended Order on Certification at 38.  As the State of Florida’s first greenfield nuclear power plant 

site in many decades, the LNP’s potential impact on groundwater and other water resources in that State 

clearly has received considerable attention and careful examination. 

                                                      
7  Contrary to the Intervenors’ claims, the Staff did not find the results of that model (“Model 1”) to be 

inadequate, or inappropriate.  Intervenors’ Findings at 3, 4, 15, 53 n.3.  Rather, the Staff asked PEF to 
recalibrate the model (“Model 2”) as a type of conservative sensitivity analysis.  PEF Findings at 24. 
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Based on these facts, there simply is no credible scientific or legal basis for the Board to find that 

NEPA requires additional study of the LNP site, including the South Property.  Intervenors in NRC 

licensing proceedings can always claim that further study is needed.  Indeed, there is always more 

information that could be gathered.  Entergy Nuclear Generation Company (Pilgrim Nuclear Power 

Station), CLI-10-11, 71 NRC 287, 315 (2010).  But the Board is required to draw the line at what is 

reasonable.  Id.   

An EIS is not a research document.  NextEra Energy Seabrook, LLC (Seabrook Station, Unit 1), 

CLI-12-05, 75 NRC __ (slip op. at 52) (Mar. 8, 2012).8  The required legal inquiry is not whether there 

are alternative methodologies that could have been used, or even whether the agency used the best 

methodology, but whether the agency’s chosen methodologies were reasonable.  Pilgrim, CLI-10-11, 71 

NRC at 315-16.  It cannot possibly have been unreasonable for the FEIS to have evaluated the LNP’s 

potential environmental impacts using industry standard, state-of-the-art, procedures and methodologies – 

including those routinely employed by licensed professional geologists, licensed professional engineers, 

experienced groundwater modelers, environmental scientists, and state regulators, all of whom have 

significant expertise addressing the matters at issue in the State of Florida.   

For these reasons, the Board should find that Contention 4A is without merit. 

III. DISCUSSION 

A. Site Characterization  

1. The Intervenors’ Criticisms Of LNP Site Characterization Activity 
Misrepresent The Evidentiary Record  

  The Intervenors’ Findings are replete with conclusory statements regarding the adequacy of LNP 

site characterization efforts for which the Intervenors offer no credible evidentiary support.  The 

Intervenors’ Findings ask the Board to adopt broad statements for which the Intervenors have provided no 

                                                      
8  See also Pilgrim, CLI-10-11, 71 NRC at 315; Entergy Nuclear Generation Co. (Pilgrim Nuclear Power 

Station), CLI-10-22, 72 NRC 202, 208 (2010). 
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citation to the record.  Intervenors’ characterizations of PEF and Staff testimony and evidence bear little 

resemblance to the actual text in the transcript and exhibits; their conclusions regarding the alleged 

inadequacy of LNP site characterization ignore an overwhelming amount of evidence supporting contrary 

conclusions.  Ultimately, the Intervenors ask the Board to demand from PEF and the Staff an 

investigation of LNP site hydrogeological characteristics that is unprecedented in its detail and scope, and 

is in fact inconsistent with the state-of-the art techniques employed by hydrogeologists in west-central 

Florida and elsewhere.  

a. The Intervenors Mischaracterize The Magnitude Of LNP 
Groundwater Withdrawals  

The Intervenors’ Findings rehash their earlier mischaracterizations regarding the amount of 

groundwater that will be withdrawn during LNP operation, and the availability of groundwater resources 

in the area surrounding the LNP.  Specifically, the Intervenors assert that the groundwater withdrawn 

during LNP operations will be a “significant amount” taken from “an ecosystem already stressed from 

alterations in natural hydroperiods.”  Intervenors’ Findings at 49.  The Intervenors identify no evidence 

from the record in support of their claims that the LNP operational withdrawals will be “significant,” or 

that the groundwater resources in the area are already “stressed.” See id. at 49.  

Nor, moreover, does the record support those claims.  PEF has repeatedly explained that the 

LNP’s authorized operational groundwater withdrawal (of an annual average 1.58 million gallons per day 

(“mgd”)) is much smaller than the groundwater withdrawals authorized for other entities — including 

utilities, municipalities, and agricultural operations — within the SWFWMD.  PEF Findings at 13.  

Indeed, the LNP’s operational groundwater withdrawal will be a tiny fraction of the total flow through 

Upper Floridan Aquifer (“UFA”), and the withdrawals will be comparable to that of a “small agricultural 

operation.”  See Tr. 1513-1514 (Hubbell). 

Further, the Intervenors’ Findings ignore PEF’s explanation that the LNP’s operational 

groundwater withdrawal authorization is predicated on inherently conservative figures that overstate what 

will be the actual LNP withdrawals.  Compare Intervenors’ Findings at 11 with PEF Findings at 14.  
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Additionally, PEF has explained at length how the location of the LNP wellfield and the method of 

rotation between the four LNP production wells will reinforce the conservatism built into the LNP’s 

groundwater withdrawal authorization by minimizing environmental impacts from those withdrawals.  

See PEF Findings at 14, 21.  Because the Intervenors’ Findings ignore these factors, their characterization 

of LNP groundwater withdrawals as being “large” or “significant” is not tied to a fair reading of the 

record. 

The Intervenors’ allegation that PEF relocated the production wells to the South Property to avoid 

stressing the groundwater aquifer is false.  See Intervenors’ Findings at 13.  PEF has consistently 

explained that it relocated LNP production wells to the South Property not due to projected harm to the 

aquifer, but rather to minimize the impacts of LNP groundwater withdrawal on wetlands as well as to take 

advantage of higher transmissivities projected for the South Property.  See PEF Findings at 15.    

The Intervenors’ characterization of the groundwater aquifer in the area near the LNP site as being 

“significantly stressed” is likewise unsupported by the record.  PEF has consistently explained, without 

response by the Intervenors, how the anecdotal evidence marshaled by the Intervenors in support of their 

claims regarding the scarcity of groundwater resources near the LNP site is not relevant because it relates 

to areas that are either (1) far-removed from the LNP site; or (2) characterized by groundwater elevations 

that make them much more susceptible to scarcity or saltwater contamination than the LNP site.  Id. at 13-

14.       

b. The Intervenors’ Claims That LNP Site Characterization Activity In 
The North Property Was Inadequate Mischaracterize PEF And Staff 
Testimony And Ignore Extensive Record Evidence To The Contrary   

The Intervenors’ Findings ask the Board to determine that LNP site characterization activity 

within the North Property did not satisfy NEPA’s requirement for a “hard look” at the environmental 

impacts of LNP groundwater withdrawals.  Specifically, the Intervenors assert that “little study was made 

of the geology of the north parcel beyond the immediate footprint of the proposed reactors.”  Intervenors’ 

Findings at 2.  See also id. at 13, 28, 51.  They suggest that site characterization of North Property 

geology consisted entirely of geotechnical boreholes on the North Property that were concentrated within 
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a 0.6 mile radius around the reactors and nuclear islands (id. at 13), and a “few,” more “shallow” wells 

drilled elsewhere on the North Property (id. at 13, 28).  The Intervenors attribute the alleged inadequacy 

of LNP site characterization of North Property geology to the fact that representatives from PEF and the 

Staff conducting these investigations were concerned with reactor safety and not the environmental 

impacts of LNP groundwater withdrawals.  See id. at 13.  

The Intervenors identify no credible evidence supporting their allegation that “little study” was 

made of the geology (and by extension, the hydrogeology) of the North Property.  The Intervenors 

reference Dr. Rizzo’s hearing testimony in support of their claim (id. at 13, 28).  However, the cited 

portion of Dr. Rizzo’s testimony states merely that one element of LNP site characterization activities – 

the 118 geotechnical borings drilled on the North Property – was focused on the 0.6 mile radius around 

the nuclear islands.  See Tr. 1215.  That testimony nowhere even approaches an admission that site 

characterization of North Property hydrogeology involved “little” or “minimal” effort, or was otherwise 

inadequate.  Similarly, the portions of the hearing testimonies of Mr. Lehnen (Tr. 1239), Mr. Barnhurst 

(Tr. 1151) and Dr. Stirewalt (Tr. 1133) that Intervenors cite (Intervenors’ Findings at 13) describe specific 

tasks performed as part of the hydrogeological characterization of the North Property.  They nowhere 

even hint that these activities were inadequate.  

The evidentiary record overwhelmingly contradicts the Intervenors’ claims that hydrogeological 

characterization activity for the North Property was inadequate.  Even a cursory review of the record 

reveals a host of activities – in addition to drilling geotechnical boreholes or monitoring wells – that 

contributed to the Staff’s understanding of the LNP site’s hydrogeological characteristics. 

Specifically, Dr. Rizzo’s testimony reveals that PEF’s geological investigations of the North 

Property involved a number of elements in addition to drilling:  

 Review of sinkhole databases maintained by the State of Florida and private 
entities for the presence of sinkholes on the North Property.  PEF Findings at 
31; Tr. 1210-1211, 1215.  

 Literature reviews of previous studies inquiring into the presence of faults, 
fractures and lineaments within the North Property and area surrounding the 
LNP site.  See PEF Findings at 31; Tr. 1217.  These literature reviews also 
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involved the review of available borings (e.g., from the Robinson 1 well 
north of the LNP site) in the area.  PEF Findings at 31-32; PEF703 at 2.5-93.  

 Field reconnaissance in a 5 mile radius from the LNP reactor islands — an 
area embracing the entirety of the North Property and extending into the 
South Property and other areas adjacent to the North Property — dedicated to 
locating, mapping, and characterizing sinkholes and lineaments to evaluate 
the prevalence of fracturing and the risk of dissolution activity at the LNP 
site.  See PEF Findings at 31; Tr. 1208-1212.  

 A grout take test program to determine the extent of solution activity along 
fractures and bedding planes.  PEF Findings at 32; Tr. 1210. 

Based on these efforts, Dr. Rizzo concluded that the geological formation underlying the North Property 

was characterized by: (1) the absence of dissolution activity and preferential flow within interconnected 

fractures or conduits (PEF Findings at 33-34; PEF700 at 7); and (2) a high degree of dolomitization that 

would inhibit dissolution activity resulting in the creation of preferential pathways in the future (PEF 

Findings at 35; PEF700 at 7).  Dr. Rizzo’s testimony describes his LNP site characterization activities as 

“detailed and exhaustive” (PEF700 at 4, 6), and concludes that his investigation methodology was “more 

than sufficient to adequately characterize subsurface conditions” of the North Property.  Id. at 11.   

In addition to the efforts of Dr. Rizzo’s team, CH2M HILL personnel performed on behalf of PEF 

their own investigations of the LNP site’s hydrogeological characteristics.  CH2M HILL personnel 

conducted extensive field reconnaissance of both the North and South Properties for hydrogeological 

features (e.g., sinkholes, swallets/sinking streams) that could evince subsurface dissolution activity on the 

North Property.  PEF Findings at 31-32.  CH2M HILL personnel involved in those field reconnaissance 

efforts have testified that they found no such features on the North Property.  Id. at 31.   

Further, CH2M HILL personnel responsible for LNP groundwater modeling investigated 

subsurface conditions at the North Property to validate the assumptions within the DWRM2 regional 

model regarding the hydrogeologic characteristics of the North Property.  Id. at 32.  CH2M HILL 

personnel consulted with SWFWMD, USGS, and Florida Geological Survey (“FGS”) personnel 

regarding the hydrogeological characteristics of the LNP site.  PEF200 at 4.  A literature review 

performed by CH2M HILL’s modeling team verified transmissivity assumptions for the North Property 
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within the District Wide Regulation Model, Version 2 (“DWRM2”) regional groundwater model against 

the authoritative regional transmissivity interpretations for the North Property generated by the USGS.  

PEF Findings at 20.  

PEF and the Staff have noted that the transmissivities observed during the pumping tests 

conducted by CH2M HILL within North Property monitoring wells were consistent with the values 

assumed by the DWRM2 model for the North Property.  See id. at 17, 20; NRC001 at 2-26.  Similarly, a 

PEF expert has testified that water levels obtained from the monitoring wells — including four 

monitoring wells on the North Property that are located a distance from the LNP reactor islands (see 

BRD001 at 7) — were consistent with the water levels for the North Property assumed in the DWRM2, 

once normal fluctuations in water levels are considered.  See Tr. 1425-1426 (Lehnen).  CH2M HILL’s 

North Property hydrogeological characterization efforts described above were consistent with Dr. Rizzo’s 

conclusions regarding the hydrogeological characteristics of the North Property.  PEF Findings at 33-35.    

In addition, the methodology and results of PEF site geological characterization activities were 

memorialized in the LNP’s Final Safety Analysis Report (“FSAR”), which the Staff reviewed in 

preparing the FEIS’s discussion of the environmental impacts from LNP groundwater withdrawals.  Id. at 

32.  After reviewing the FSAR, the Staff issued a series of Requests for Additional Information (“RAIs”) 

requiring PEF to submit data demonstrating the adequacy of site characterization efforts for the North 

Property described in the FSAR.  See, e.g., PEF703.  Further, the Staff participated in multiple site visits 

to the North Property, and conducted its own literature review on the subsurface conditions of the North 

Property, including review of: (1) USGS regional interpretations of hydrogeological characteristics such 

as transmissivity and the potentiometric surface at the North Property: (2) regional studies postulating the 

presence of fractures on the LNP site; and (3) aerial photographs of the LNP site.  PEF Findings at 32.  

The Staff has consistently described its efforts related to the characterization of the North Property as 

reasonable.  See NRC Staff Proposed Findings of Fact and Conclusions of Law Regarding Contention 4A 

(“Staff Findings”) at 46; Tr. 1200-1201 (Barnhurst); NRC090 at 9.  
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c. The Intervenors’ Claims Regarding The Inadequacy Of LNP Site 
Characterization Activity In The South Property Mischaracterize 
PEF And Staff Testimony, And Ignore Extensive Record Evidence 
To The Contrary 

The Intervenors’ Findings urge the Board to determine that LNP site characterization activity 

within the South Property did not satisfy NEPA’s requirement for a “hard look” at the environmental 

impacts of LNP groundwater withdrawals.  The Intervenors assert that neither PEF nor the Staff 

conducted “any technical investigation whatsoever into the geology of the southern portion of the LNP 

site.”  Intervenors’ Findings at 2.  See also id. at 13, 28.  In particular, the Intervenors find PEF’s decision 

not to drill additional geotechnical borings and monitoring wells on the South Property to mean that “no 

geological or water measurements of any kind” were taken from the South Property.  See id. at 13.  

The Intervenors identify no credible evidence in the record supporting these allegations.  For 

example, although the Intervenors reference Dr. Rizzo’s hearing testimony (id. at 13, 28), the cited 

passage states that the 118 geotechnical borings drilled on the LNP site were focused on the 0.6 mile 

radius around the nuclear islands.  See Tr. 1215.  Neither the cited testimony nor any other part of Dr. 

Rizzo’s hearing testimony resembles an admission that site characterization of South Property 

hydrogeology was inadequate.  See id.  Similarly, the testimony of Staff experts cited by the Intervenors 

to support miscellaneous claims regarding the inadequacy of Staff hydrogeological investigation of the 

South Property do no more than describe individual tasks performed by the Staff.  See Intervenors’ 

Findings at 31.  The cited Staff testimony nowhere characterizes those activities as inadequate 

individually or in combination, nor does it support such a finding. 

In addition, the Intervenors’ criticisms of the hydrogeological characterization activity for the 

South Property are contradicted by the evidentiary record.  The record identifies a number of activities 

undertaken by PEF and the Staff to acquire an accurate understanding of the subsurface hydrogeological 

characteristics of the South Property. 

For example, Dr. Rizzo and his team reviewed sinkhole databases and geological studies — 

including those relied on by the Intervenors’ experts — for the entire LNP site and surrounding area as 
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part of their investigation into the likelihood of karst and dissolution activity that could compromise the 

structural integrity of the reactor islands.  See PEF Findings at 31.  Dr. Rizzo also conducted extensive 

field reconnaissance work within and beyond the South Property to validate the geological 

characterization of the entire LNP site advanced in those regional studies, including the location and 

examination of vertical fractures that could pass through the South Property en route to the North 

Property.  Id. at 31, 36.  He personally investigated the location and composition of vertical fractures 

postulated by Vernon (and cited by the Intervenors) as far as the CFBC — nearly a quarter-mile south of 

the South Property.  Id.  Further, Dr. Rizzo’s field reconnaissance activity near the South Property 

revealed only a thin layer — no more than 10 feet thick – of the relatively-karstic Ocala Formation at the 

CFBC.  Id. at 35.9 

Based on his investigations on and near the South Property, Dr. Rizzo has testified that his 

conclusions regarding the North Property’s lack of preferential pathways and resistance to dissolution 

activity hold for the South Property as well.  See id. at 33-34; Tr. 1215-1218. 

CH2M HILL personnel, on behalf of PEF, supplemented the results of Dr. Rizzo’s investigation 

of the geological characteristics of the South Property with their own investigation.  They performed 

additional site reconnaissance of the entire South Property, focusing their efforts on the identification of 

hydrogeological phenomena (e.g., springs, swallets/sinking streams, and sinkholes) potentially indicative 

of karst or dissolution activity.  PEF Findings at 31, 33, 36.  Additionally, CH2M HILL personnel 

responsible for LNP groundwater monitoring efforts conducted a thorough review of the assumptions 

within the DWRM2 regional model relating to the hydrogeological characteristics of the South Property, 

comparing those assumptions against regional transmissivity interpretations and potentiometric surfaces 

for the South Property generated by the USGS.  Id. at 20.  PEF personnel also consulted with USGS and 

                                                      
9  Dr. Rizzo explained that this finding was consistent with his understanding that the Avon Park 

Formation underlying the LNP site arches and gradually transitions to the highly-karstic Ocala 
Formation south of the LNP site.  See Tr. 1225-1227, 1234-1235.  
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FGS personnel regarding the hydrogeological characteristics of the entire LNP site, including the South 

Property.  PEF200 at 4. 

PEF experts also have identified a number of site characterization activities undertaken outside of 

the South Property that contribute to their understanding of the subsurface hydrogeology of the South 

Property.  The absence of potentially karstic surface phenomena (sinkholes, springs, sinking 

streams/swallets) identified on the North Property during field reconnaissance activity and in literature 

reviews is consistent with the understanding of Dr. Rizzo, the SWFWMD, and the USGS that the 

geological formation underlying the entire LNP site is not prone to dissolution activity and preferential 

flow.  PEF Findings at 33-35.  Although the 118 geotechnical boreholes (as well as some offset borings) 

drilled by Dr. Rizzo were all located in the vicinity of the reactor islands on the North Property, PEF 

experts have testified that the core borings obtained from this drilling activity are consistent with 

authoritative regional (including the South Property) interpretations of hydrogeological characteristics 

such as transmissivity and sinkhole type susceptibility.  See id. 

Monitoring wells drilled within the North Property shed additional light on hydrogeological 

features within the South Property.  The fact that transmissivity values obtained from North Property 

monitoring wells correlate well with DWRM2 transmissivity assumptions in the same area lends credence 

to the SWFWMD’s understanding that the DWRM2’s calibration is an accurate characterization of 

hydrogeological conditions nearby in the South Property.  See id. at 20, 32, 35.  Water levels observed 

from North Property monitoring wells provide additional support for the accuracy of the DWRM2 

regional model’s calibration, as they were (once the normal variation in water levels have been taken into 

account) consistent with the water levels assumed within the DWRM2.  Id. at 20. 

Moreover, in addition to reviewing those portions of the FSAR relating to hydrogeological 

conditions of the South Property, the Staff (1) participated in site visits to the South Property that yielded 

no evidence of substantial dissolution activity or preferential groundwater flow; and (2) reviewed regional 

interpretations of transmissivity and potentiometric surfaces for consistency with DWRM2 assumptions 

for the South Property.  See NRC090 at 41, 43-44; NRC091 at 22.  
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d. The Intervenors’ Criticisms Of Site Characterization Activity 
Throughout The LNP Site Show That Intervenors Misunderstand 
The Generally Accepted Purpose And Method Of Hydrogeological 
Evaluations 

The Intervenors’ criticisms of hydrogeological characterization efforts for the North Property 

reflect a persistent and fundamental misunderstanding of the purpose of hydrogeological investigations.  

As PEF and the Staff have consistently explained, perfect knowledge of hydrogeological conditions and 

relationships is impossible such that there will always be uncertainty regarding how hydrogeological 

systems will respond to a groundwater withdrawal.  See PEF Findings at 40; PEF100 at 7-8; NRC090 at 

34.  Precisely for that reason, hydrogeologists generally understand their task to be the bounding and 

management of that uncertainty within reasonable limits through a series of activities implemented before 

and during the groundwater withdrawal being evaluated.  PEF Findings at 40, 54 (describing the adaptive 

management approach incorporated within the LNP COC). 

In contrast, the Intervenors have consistently urged the Board to demand near-perfect knowledge 

of hydrogeological conditions for the LNP site at the advance site characterization stage, particularly as it 

relates to the hypothesized presence of preferential pathways at the LNP site.  The Intervenors have, over 

the course of the proceeding, suggested that PEF and Staff site characterization activity should have 

searched for the alleged preferential pathways by drilling hundreds of thousands of boreholes10 (see id. at 

33; INT001R at 14-15), and by expanding the zone of impact considered in the FEIS beyond 400 square 

miles (see INT001R at 15-20).  Although the Intervenors’ Findings seem to have abandoned those and 

other (e.g., the “natural potential method,” see PEF Findings at 33 n.27; Tr. 1445 (Davies)) impracticable 

suggestions, their Findings identify other techniques they suggest should have been included in LNP site 

characterization efforts.  The Intervenors, however, have provided no valid basis for the Board to 

conclude that their suggestions would improve knowledge of hydrogeological conditions at the LNP site 

in a meaningful way.  

                                                      
10  The Intervenors’ experts have testified that even this unprecedented geological investigation would 

have slim chances of identifying all the alleged preferential pathways at the site.  See INT001R at 14-
15. 
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(i) Tracer Testing Is Generally Impracticable For Identifying 
The Location of Preferential Pathways, Particularly At The 
LNP Site 

The Intervenors state that “Intervenors and Staff . . . agree” that LNP site characterization efforts 

should have included tracer testing.  Intervenors’ Findings at 38 (citing Tr. 1154 (Vermeul)).  However, 

Mr. Vermeul’s cited testimony in fact states that the Staff “didn’t feel that [tracer testing] was required for 

its analysis.”  See Tr. 1154 (emphasis added).  Mr. Vermeul explained that because tracer testing tells one 

merely whether entry and exit points are connected (rather than the path taken between those points), it is 

not useful for groundwater withdrawal impact analysis absent the drilling of many additional monitoring 

wells.  See Tr. 1152-1154.  Consequently, tracer testing is generally used only in connection with 

contaminant tracking.  See Tr. 1154 (Vermeul).  Further, Mr. Vermeul’s testimony points out that tracer 

testing would be particularly pointless for the area in the vicinity of the LNP site, as there was no 

evidence of direct connection (via preferential pathways) between surface features such as depressional 

wetlands and the underlying UFA.  See Tr. 1153.   

For their part, the Intervenors have been consistently unable to identify a valid basis for tracer 

testing, either by reference to current industry standards (see PEF218 at 7), or the practice of 

hydrogeologists working in the geological formation (Avon Park) underlying the LNP site (PEF Findings 

at 33; Tr. 1317-1319).  

(ii) The “Geophysical Methods” Identified In The Intervenors’ 
Findings Either Were Employed During LNP Site 
Characterization Activity, Or Are Described Nowhere In 
The Record 

The Intervenors suggest that “numerous peer-reviewed published papers” submitted by Dr. 

Bacchus identify “relatively simple methods” for identifying preferential pathways.  Intervenors’  

Findings at 37.  Putting to one side the fact that the Intervenors have waited until after the evidentiary 

hearing to identify these exhibits as a source of investigation techniques, most of the exhibits cited merely 

reference techniques — reviews of aerial photographs for lineaments and field reconnaissance — 

employed by PEF and the Staff.  Compare INT352, INT370, INT355, INT358 with supra at 12-14, 15-17.  
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The Intervenors identify another document (INT354), which they claim involved a number of other 

geophysical methods.  Intervenors’ Findings at 38.  Review of that exhibit, however, shows that it does 

not mention a single one of the geophysical methods identified in the Intervenors’ Findings.  Compare 

Intervenors’ Findings at 38 with INT354.  Additionally, the Intervenors’ Findings neither describe what 

those suggested techniques entail, nor how they would improve the Staff’s understanding of subsurface 

features at the LNP site.  

(iii) Additional Pump Testing At The South Property Is 
Unnecessary Today And, In Any Event, Is Already Required 
Under The COC At An Appropriate Time 

  The Intervenors’ Findings also suggest that the Board should demand immediate additional pump 

testing in the South Property to supplement transmissivity values previously obtained during PEF site 

characterization activity.  See Intervenors’ Findings at 45.  Their suggestion, however, represents a 

solution in search of a problem.  The Intervenors have nowhere identified a valid basis — by way of 

reference to an industry standard, practice by other water resource authorities, or otherwise — by which 

the Board could determine that any uncertainty in South Property transmissivities required additional 

pump testing.  Indeed, the only basis the Intervenors have identified is their admonition that preferential 

pathways could be present underlying the LNP site — a hypothesis that is unsupported.  See PEF 

Findings at 33-35. 

 The Staff has explained that any uncertainty in transmissivity at the LNP wellfield has been 

bounded within acceptable levels by the myriad other consistent data reviewed by PEF and the Staff as 

part of LNP site characterization efforts.  See Tr. 1157, 1201 (Barnhurst) (mentioning specifically PEF 

pump testing results from the North Property and field reconnaissance throughout the entire LNP site).  

Although the Intervenors might assert that North Property hydrogeological data cannot bound uncertainty 

related to South Property hydrogeological characteristics, this betrays a misunderstanding of the 

hydrogeological phenomena driving changes in transmissivity at the LNP site.  Dr. Rizzo’s hearing 

testimony noted that the particular hydrogeological phenomena — the transition between the karstic 

Ocala and dolomitic Avon Park Formations — understood to drive transmissivity in the vicinity of the 
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LNP site occurs “particularly” gradually.  See Tr. 1227.  Indeed, most of Intervenors’ arguments 

regarding the presence of preferential pathways at the LNP site in fact assume such gradual change in 

hydrogeological characteristics, as they are predicated on the presence of distant hydrogeological 

phenomena (e.g., Big and Little King Springs) being indicative of hydrogeological characteristics 

throughout the LNP site.   

Further, the Intervenors have consistently failed to explain why immediate additional pump 

testing is necessary to reduce uncertainty in South Property transmissivity values within acceptable limits.  

The terms of the LNP’s COC require testing in the South Property pursuant to the Aquifer Performance 

Testing (“APT”) plan long before operational groundwater withdrawals commence.  PEF Findings at 42.  

Observed transmissivity values 20% higher or lower than those assumed within the original calibration of 

the DWRM2 model would trigger additional groundwater modeling.  Id.  This required pump testing on 

the South Property will resolve any uncertainty regarding South Property transmissivity values well 

before impacts to wetlands could occur.  Id. at 17-18.  

B. “Evidence” Of Preferential Pathways  

1. The Intervenors’ Speculation That The LNP Site Overlies A Network Of 
Preferential Pathways Mischaracterizes PEF And Staff Testimony, Ignores 
Overwhelming Site-Specific Record Evidence To The Contrary, And Is 
Mistaken As To The Significance Of Preferential Groundwater Flow   

The Intervenors’ Findings attempt to pass off their experts’ speculation that the LNP site overlies 

a network of preferential pathways as an article of faith.  The Intervenors claim to have presented the 

Board with “evidence that the karstic limestone under the site is laced with preferential flow pathways.”  

Intervenors’ Findings at 2, 51.  The Intervenors assert that these preferential pathways are within 

hydrogeological phenomena — specifically, interconnected vertical fractures, or conduits formed by 

dissolution activity within a karstic formation —  for which “all parties [have] found evidence”.  See id. at 

34.  Further, the Intervenors suggest that the other parties have confused these independent mechanisms 

for preferential flow at the LNP site by “conflat[ing]” the presence of preferential pathways with the 

presence of well-developed karst at the LNP site.  See id. 
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The Intervenors, however, offer the Board no reason to reject the conclusion of Staff and PEF 

experts that there is no evidence that groundwater flow at the LNP site occurs through preferential 

pathways within either interconnected vertical fractures or conduits formed from dissolution in karstic 

terrain.  The Intervenors submit conclusory statements with no citation in the evidentiary record, and ask 

the Board to draw sweeping conclusions from reading PEF’s and Staff’s testimony out of context.  

Further, the Intervenors either downplay or ignore substantial credible evidence that is inconsistent with 

their hypothesis.   

a. The Intervenors’ Claims Regarding The Existence Of 
Interconnected Vertical Fractures Underlying The LNP Site 
Misrepresent PEF And Staff Testimony And Ignore Compelling 
Evidence To The Contrary 

The Intervenors predicate their claims on an assertion that “all parties acknowledge” the existence 

of “permeable” vertical fractures at the LNP site.  Id.  Consequently, the Intervenors would have the 

Board believe that the only issue left to be resolved is how “prevalent” these vertical fracture preferential 

pathways are within the LNP site.  See id. 

The Intervenors mischaracterize the relevant testimony of PEF and Staff experts.  First, the 

Intervenors provide no citation to Staff testimony in support of their assertion that “all” parties share the 

Intervenors’ conviction regarding the potential for vertical fractures to serve as preferential pathways at 

the LNP site.  At the evidentiary hearing, the Staff testified that it examined the aerial lineament studies of 

Vernon and Faulkner cited by Intervenors.  After comparing those studies against more recent ones 

conducted by the FGS, the Staff concluded that the earlier studies misinterpreted many of the lineaments 

projected at the LNP site.  See Tr. 1149-1150 (Stirewalt).  See also NRC091 at 24 (citing NRC078 at 2-

97).  Second, Staff experts have testified that the mere existence of vertical fractures at the LNP site 

would be no reason to depart from the transmissivity assumptions for the LNP site within the DWRM2 

regional model.  See Staff Findings at 32-33; NRC091 at 24-25.  The recent FGS studies reveal no 

evidence of laterally extensive fracture networks or dissolution-enlarged fractures that are necessary to 

support preferential groundwater flow.  See NRC091 at 7, 24-25.  Further, the density of fractures 
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projected for the LNP site by the Intervenors would be too low to justify a departure from transmissivity 

values within the USGS regional distributions that informed the DWRM2’s transmissivity assumptions 

for the LNP site.  See id. at 24-25.    

The Intervenors’ mischaracterization of PEF testimony is even more flagrant than their treatment 

of Staff testimony.  Although the Intervenors identify Dr. Rizzo’s hearing testimony as the basis for their 

assertions regarding the presence of preferential flow through horizontally-connected vertical fractures 

(Intervenors’ Findings at 34 (citing Tr. 1216, 1219)), the cited testimony merely states that Dr. Rizzo 

identified some vertical fractures at the LNP site.  The Intervenors neglect to mention, however, that Dr. 

Rizzo elsewhere states that his two-year investigation of the geology of the LNP site and surrounding area 

provided no basis to conclude that there was preferential flow through large-scale fracture networks.  PEF 

Findings at 33-34; Tr. 1221-1222.   

In addition, Dr. Rizzo reviewed Vernon and Faulkner’s aerial lineament studies, and compared 

them against the more recent FGS studies which found that Vernon and Faulkner misidentified many 

lineaments on the LNP site.  PEF Findings at 36; Tr. 1217 (Rizzo).  His team drilled 118 geotechnical 

boreholes (as well as an additional 8 offset borings) in the vicinity of the reactor islands and reviewed 

their extracted core samples to determine whether the vertical fractures predicted by the regional 

lineament studies were interconnected.  PEF Findings at 31-32, 33-34.  Dr. Rizzo’s written testimony 

explains that the potential voids observed in the extracted cores were too small and the vertical fractures 

too far apart to be interconnected preferential pathways for groundwater at the North Property.  Id. at 33-

34; PEF700 at 7-8.  Dr. Rizzo’s grout take testing confirmed the results of his geotechnical boring 

program, as this too found no evidence of the interconnection between fractures needed for preferential 

flow.  PEF Findings at 32, 24; Tr. 1252-1253.   

Dr. Rizzo also conducted field reconnaissance throughout the North and South Properties — as 

far south as the CFBC — to investigate the location and composition of fractures postulated within the 

various lineament studies.  PEF Findings at 33-34, 36.  Although the Intervenors’ Findings suggest Dr. 

Rizzo’s field investigation did not examine postulated fractures crossing through the South Property (see 
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Intervenors’ Findings at 29 (citing Tr. 1220-1221 (Rizzo))), Dr. Rizzo’s description of his efforts 

indicates that he did in fact investigate the lineaments that Dr. Bacchus postulates cross the South 

Property en route to the North Property.  See Tr. 1215-1216, 1218-1221.   

Dr. Rizzo reports that his field reconnaissance work in and beyond the South Property provided 

no evidence of preferential flow through interconnected vertical fractures in this area, as all the fractures 

he observed were filled with weathered limestone and residual soil.  See PEF Findings at 33-34, 36; Tr. 

1221-1222.  Although PEF’s experts have testified that these materials are permeable in that they allow 

some groundwater flow like the surrounding rock matrix (see PEF Findings at 34; Tr. 1260 (Lehnen)), 

PEF’s experts nowhere state that these infill materials are so permeable as to give rise to preferential 

pathways for groundwater.  See Tr. 1260 (Lehnen).  Further, the Intervenors’ own experts in 

hydrogeology suggest that infilled vertical fractures are not nearly permeable enough to facilitate 

preferential groundwater flow of the sort the Intervenors envision.  See INT001R at 4 (distinguishing 

between groundwater flow through fractures and through preferential pathways).   

The Intervenors’ Findings make no attempt to rebut or distinguish PEF and the Staff testimony, 

beyond repeating Dr. Bacchus’s gloss on Vernon and Faulkner’s regional lineament studies.  See, e.g., 

Intervenors’ Findings at 34.  However, these studies by themselves do not demonstrate the existence of 

fracture networks beneath the LNP site.  At the evidentiary hearing, Dr. Bacchus struggled to defend how 

she translated the large-scale fracture diagrams within Vernon and Faulkner into the small-scale images 

submitted as exhibits supporting her testimony.  See Tr. 1292-1306.  Further, Dr. Rizzo’s testimony 

observes that merely reviewing aerial photographs with the naked eye — the methodology employed in 

Vernon and Faulkner studies and by Dr. Bacchus — tells one little regarding the presence or 

interconnection of fractures, as a “lineament” could turn out to be any number of things (e.g., old fence 

lines, logging roads) other than a fracture.  See PEF Findings at 36.  Identification of the cause of a 

lineament perceived in an aerial photograph ultimately requires field investigation.  See Tr. 1217 (Rizzo). 

Here, the only comprehensive field investigation of the lineaments postulated in Vernon and Faulkner’s 

studies was performed by Dr. Rizzo, who concluded that the fractures Vernon and Faulkner identified at 
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the LNP site are not evidence of preferential groundwater flow.  See PEF Findings at 32-34, 36; Tr. 1221-

1222.   

b. The Intervenors’ Purported “Evidence” That Preferential Pathways 
Within Conduits Are Under The LNP Site Misrepresents PEF And 
Staff Testimony, And Is Not Credible  

The Intervenors argue that various hydrogeological phenomena on and off the LNP site support 

the “indisputable” conclusion that groundwater flow throughout the LNP site occurs within conduits 

formed by karstic limestone dissolution.  Intervenors’ Findings at 34.  Consequently, the Intervenors’ 

Findings would have the Board find that the only dispute between the parties relates to how each party 

interprets that “indisputable” evidence.  See id.  The Intervenors allege that the Staff and PEF hide behind 

“semantics” to conclude either that preferential pathways only occur in the North Property (Staff), or that 

no preferential pathways appear at the site at all (PEF).  See id. at 25, 34. 

(i) The Intervenors Mischaracterize Staff Evidence And 
Testimony   

 Throughout this proceeding, the Staff has consistently stated that it has found no site-specific 

evidence that the LNP site (including the North and South Properties) overlies “well-developed karst,” a 

term the Staff defines as a network of interconnected preferential conduits.  See, e.g., NRC001 at 2-25; 

NRC090 at 86, 128; NRC091 at 7, 9, 20-21.  The Staff has testified that it reached this conclusion after 

reviewing a number of data sources, including (1) the results of Dr. Rizzo’s geotechnical investigations 

on the North and South Properties; (2) the lack of karstic surface features (e.g., sinkholes) at the LNP site 

observed during PEF and Staff site reconnaissance and literature reviews; (3) authoritative USGS regional 

interpretations of site hydrogeological characteristics such as transmissivity; and (4) SWFWMD 

interpretations of  LNP site hydrogeological characteristics incorporated within the calibration of the 

DWRM2 model.  See NRC001 at 2-25, 2-179; NRC090 at 86, 128; NRC091 at 7, 9, 20-21.    

 Rather than address the merits of the Staff’s evidence and analysis, the Intervenors’ Findings 

instead mischaracterize it.  For example, the Intervenors’ Findings imply that  one of the bases for the 

Staff’s conclusion regarding the absence of conduits at the LNP site —   specifically, the consistency of 
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DWRM2 model assumptions with authoritative USGS regional transmissivity projections — in fact 

supports the Intervenors’ hypothesis that conduits underlie the South Property.  The Intervenors assert 

that the USGS envisions areas exhibiting well-developed karst to have transmissivities “around 250,000 

square-feet-per-day,” and that the DWRM2 model assumes transmissivities increase as one moves south 

through the LNP wellfield, topping out in the millions.  Intervenors’ Findings at 30 (citing Tr. 1419 

(Lehnen)).  See also Intervenors’ Findings at 34 n.2.  Consequently, the Intervenors suggest that the South 

Property is an area of transition to a well-developed karst terrain.  See id. at 30.  However, the 

Intervenors’ reasoning is based on a misstatement of the USGS threshold for the transition to well-

developed karst.  Rather than occurring at a discrete value of “around 250,000 feet-squared-per-day,” the 

USGS envisions the transition to well-developed karst to occur somewhere within the range of 250,000-

1,000,000 square-feet-per-day.  See NRC018 at 14. 

Further, the Intervenors mischaracterize Mr. Lehnen’s testimony regarding the trend of increasing 

transmissivity as one moves south through the LNP wellfield within the South Property.  Although the 

DWRM2 model assumes transmissivity values in some areas south of the LNP wellfield exceed the 

USGS range of transmissivities for well-developed karst, Mr. Lehnen testified that those high 

transmissivity values occur at the Crystal Springs complex several miles south of the CFBC and the LNP 

wellfield.  Tr. 1420.  See also PEF210 at 10.  In contrast, the area encompassing the entire South Property 

and much of the area immediately south of the CFBC have been assigned transmissivity values that are 

below the USGS range of transmissivities  for well-developed karst.  Tr. 1420 (Lehnen).  See also 

PEF210 at 10.  

 Similarly, the Intervenors mischaracterize the relationship between USGS regional transmissivity 

interpretations and the transmissivity values within the DWRM2 regional model.  Noting the Staff’s 

testimony that USGS transmissivity projections had been among the data reviewed in the calibration of 

the DWRM2 model (see Intervenors’ Findings at 31 (citing Tr. 1383 (Vermeul))), the Intervenors assert 

that the Staff’s comparison of USGS transmissivity values to the DWRM2 transmissivity values failed 

because these sources were not “independent information.”  See Intervenors’ Findings at 31.  However, 
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the Intervenors’ reasoning overlooks the fact that the USGS regional transmissivity interpretations were 

merely one of many sources relating to aquifer performance parameters reviewed during the calibration of 

the DWRM2 model.  See PEF Findings at 16-17.  Further, the record nowhere indicates that USGS 

transmissivity projections were incorporated wholesale into the DWRM2’s calibration; rather, the record 

indicates that Mr. Rumbaugh and the SWFWMD staff applied their own professional judgment and 

experience to determine the degree to which the transmissivity values assigned within DWRM2 reflected 

USGS regional transmissivity projections.  See id. at 16.  

The Intervenors also suggest that the Staff conceded at the evidentiary hearing that the South 

Property overlies an interconnected network of conduits (see Intervenors’ Findings at 35 (citing Tr. 1185 

(Vermeul), Tr. 1146 (Barnhurst))).  These experts said nothing of the sort.  In the first passage cited by 

the Intervenors, the Staff expert (Mr. Vermeul) was responding to a hypothetical question posed during 

the Board’s attempts to determine whether one could rule out the existence of preferential pathway flow 

within the South Property on the basis of two data points: USGS regional transmissivity projections and 

the assumptions within the DWRM2 groundwater model.  See Tr. 1185 (Karlin).  Although Mr. Vermeul 

testified that one could not conclusively rule out the existence of preferential pathways based only on 

these two data points, he proceeded (in a passage omitted by the Intervenors) to explain that these two 

data points nevertheless support the conclusion that that the probability of conduit flow within the South 

Property was low.  See Tr. 1185-1186 (Vermeul).  Consequently, the Intervenors’ gloss on Mr. Vermeul’s 

testimony (“preferential flowpaths could be present and might be found by further investigation”) is not 

what he said.  

Similarly, the Intervenors’ citation to Mr. Barnhurst’s testimony fails to support their claims.  

Here, the cited passage was part of an exchange between the Board and Mr. Barnhurst regarding the 

Staff’s conclusions that, after reviewing all the evidence before it, there was “no evidence of . . . 

interconnected subsurface karst conduits capable of transmitting flow.”  Tr. 1145-1146.  See also  

NRC001 at 2-25, 2-179; NRC090 at 86, 128; NRC091 at 7, 9, 20-21.  Mr. Barnhurst states that Big and 

Little King Springs could be evidence of “some sort of karst related spring flow,” but he and Mr. Vermeul 
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qualified their responses by noting that these springs were a significant distance — at least 3 miles — 

from the nearest LNP boundary line.  See Tr. 1145-1146.  Further, Mr. Barnhurst testified that Big and 

Little King are not part of a well-developed karst system.  See Tr. 1145-1146.  Consequently, the 

Intervenors’ reading of his testimony as an admission of the existence of an interconnected conduit 

network encompassing Big and Little King Springs and the entire LNP site is not what he said.  See 

Intervenors’ Findings at 35.  

(ii) The Intervenors Mischaracterize PEF Evidence And 
Testimony  

PEF experts have consistently stated that they share the Staff’s conclusion that there is no 

evidence at the LNP site of preferential pathways within conduits formed by dissolution.  PEF experts 

have arrived as this conclusion principally on the basis of (1) the results of Dr. Rizzo’s geotechnical 

investigation of the entire LNP site; (2) the lack of karstic surface features (e.g., sinkholes) at the LNP site 

observed during PEF field reconnaissance and literature reviews; (3) the review of authoritative USGS 

and FGS transmissivity interpretations for the area; (4) transmissivity values assigned to the area within 

the SWFWMD’s DWRM2 model; and (5) the absence of the highly-karstic Ocala Formation from the 

LNP site.  See PEF Findings at 33-35.   

In response to PEF’s conclusion that the geological formation underlying the LNP site is unlikely 

to have or develop preferential pathways, the Intervenors’ Findings reference testimony by Mr. Davies 

suggesting that conduits can form within the Avon Park Formation.  Intervenors’ Findings at 29.  See also 

INT501 at 7.  However, the Intervenors make too much of Mr. Davies’s statements on this point.  He 

testified to the proposition that conduits had formed within a dolomitic formation in a different part of the 

country (Montana, specifically), sometime in the past, and not whether the current or future existence of 

those conduits is in fact reasonably foreseeable at the LNP site.  See INT501 at 7.  Mr. Davies also 

testified that he believes the presence of Big and Little King Springs northwest of the LNP site is 

evidence of the existence of a preferential pathway (Tr. 1322).  However, Mr. Lehnen testified that Mr. 

Davies’s conclusion is not the most reasonable one, when viewed against other available evidence.  A 



29 

comparison of the discharge from Big and Little King Springs against the potentiometric surfaces for the 

area and discharges from other, larger springs in the area indicates that Big and Little King Springs are 

unlikely to be the termini of a large-scale conduit network.  See PEF Findings at 35-36; Tr. 1267-1270 

(Lehnen).  The Intervenors’ Findings nowhere offer a response to Mr. Lehnen’s reasoning.  

The Intervenors’ Findings further mischaracterize PEF’s record evidence.  In particular, the 

Intervenors assert that the distinction drawn in PEF’s testimony (see PEF Findings at 34-35) between the 

highly-dolomitized, dissolution-resistant Avon Park Formation and the highly karstic, dissolution-prone 

Ocala Formation is artificial.  Citing to hearing testimony of Dr. Rizzo and Mr. Lehnen, the Intervenors 

claim that the South Property is an area of gradual transition such that the Ocala Formation is present 

south of the LNP wellfield.  See Intervenors’ Findings at 29 (citing Tr. 1235,1237 (Rizzo), 1240-1241 

(Lehnen)).  The hearing transcript, however, reveals that neither Dr. Rizzo nor Mr. Lehnen testified that 

they observed the Ocala Formation at the South Property.  The passage from Mr. Lehnen’s testimony 

cited by the Intervenors nowhere says that he observed Ocala Formation limestone in core borings 

extracted from monitoring wells on the North Property.  See Tr. 1240-1241.  Rather, Mr. Lehnen testified 

that he saw dolomitic limestone which, in passages of his testimony omitted by the Intervenors, he 

explained to mean that limestone within those core borings consisted entirely of the Avon Park 

Formation.  See Tr. 1238-1241. 

Additionally, although Dr. Rizzo testified that he observed what the Board described as a 10-foot 

“lens” of Ocala Formation at the CFBC (Tr. 1234 (Karlin, Rizzo)), his testimony immediately qualified 

this observation by noting that the presence of a thin layer of Ocala at the CFBC is consistent with the fact 

that the Avon Park Formation is “arched” throughout the area.  See Tr. 1234-1235.  As explained in 

earlier passages of Dr. Rizzo’s testimony (unmentioned by the Intervenors), this arching of the Avon Park 

Formation explains how the southern boundary of the South Property could have a 10-foot layer of Ocala 

Formation, while observing no evidence of the Ocala Formation elsewhere on the LNP site.  See Tr. 

1225-1226 (Rizzo).  Consequently, the limited horizontal extent and vertical thickness (10 feet) of the 

Ocala Formation observed offsite (at the CFBC), south of the extreme southern portion of the LNP 
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wellfield, provides little basis to conclude that the Ocala Formation is prevalent at the LNP site and no 

basis to support the existence of preferential conduits.     

The Intervenors seize on Dr. Rizzo’s statements that he found potential “voids” and “dissolution” 

in extracted borings as evidence of preferential conduits on the North Property.  Intervenors’ Findings at 

35 (citing Tr. 1249-1252), 37.  However, the cited passage from Dr. Rizzo’s testimony stops short of 

concluding that the discontinuities observed in extracted core borings were “voids” evincing dissolution 

activity.  Rather, Dr. Rizzo explained at length that those discontinuities could be any number of things 

(e.g., “vugs”) unrelated to karst or dissolution activity.  See Tr. 1249-1250 (Rizzo).  Although Dr. Rizzo 

acknowledges that he could not rule out those alternative explanations for the observed discontinuities, 

his decision to characterize them as “voids” evincing potential dissolution activity was an example of the 

conservatism he deliberately employed throughout his analysis.  See Tr. 1250 (Rizzo). 

Further, it does not follow from Dr. Rizzo’s identification of small “voids” in the vicinity of 

limestone bedding planes that there are conduits at the LNP site.  There must be some connectivity 

between the potential “voids” for there to be preferential flow though conduits.  Although the Intervenors 

assert that this latter requirement is satisfied by the presence of “permeable” vertical fractures infilled 

with soil and residual limestone (see Intervenors’ Findings at 35), they attach too much significance to 

this detail.  Because the “permeability” of an infilled fracture is much lower than that of a preferential 

conduit, the presence of infilled vertical fractures is not indicative of continuity between “voids” in the 

geological formation.  See Tr. 1260 (Lehnen).  In addition, the results of the only testing for connectivity 

of voids at the LNP site  — Dr. Rizzo’s grout take test — revealed no evidence of the connectivity needed 

for preferential pathways such as conduits.  PEF Findings at 34.   

(iii) The Intervenors Present No Site-Specific Evidence 
Supporting Their Claim That Preferential Pathways In The 
Form Of Conduits Underlie The LNP Site  

The Intervenors’ Findings identify a series of hydrogeological features that they allege could 

demonstrate the existence of conduit networks underlying the LNP site.  However, a fair reading of the 

available evidence yields little support for the Intervenors’ claims.  
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(A) Big and Little King Springs Are Not Evidence Of 
Conduit Flow Under The LNP Site  

The Intervenors’ Findings assert that the presence of Big and Little King Springs11 is evidence of 

karstic terrain and conduit flow within a “catchment area” spanning the North Property.  See Intervenors’ 

Findings at 12, 25 (citing INT501R; INT301R; Tr. 1287-1288 (Davies)), 36.  However, the Intervenors 

nowhere offer a meaningful response to Mr. Lehnen’s hearing testimony that a careful review of other 

hydrogeological evidence from the area indicates that the Intervenors’ characterization of Big and Little 

King Springs as the termini of a conduit network is incorrect.   

Mr. Lehnen noted at the hearing that the discharges observed from other springs in the area 

(specifically, Rainbow Springs) are orders of magnitude greater than the discharges (5 mgd total) 

observed by the FGS from Big and Little King Springs, despite the much larger groundwater gradient at 

Big and Little King Springs.  Tr. 1267-1270.  Based on this comparison, Mr. Lehnen concluded that one 

would expect much higher discharges from Big and Little King Springs if they were connected to a 

network of subterranean conduits.  Id.  Although Mr. Davies was given an opportunity by the Board at the 

hearing to present evidence or analysis rebutting Mr. Lehnen’s reasoning, Mr. Davies could only offer a 

generalization based on his research of spring-based conduits in other parts of Florida.  See Tr. 1323; 

INT501 at 4-5 (relying on his work at Wakulla Springs on the Florida panhandle). 

Additionally, even if Big and Little King Springs could be the termini of a network of conduits, it 

does not follow that those conduits exist under the North Property or anywhere else at the LNP site.  

Although the Intervenors’ Findings assert that Big and Little King Springs are “around 3,000 feet” offsite 

to the northwest of the North Property (Intervenors’ Findings at 36), a more precise description of their 

location is that they are approximately 2 miles northwest of the northwest corner of the North Property, 

and 6 miles northwest of the nearest proposed well.  See PEF Findings at 21; PEF212 at 3.  Because all 

parties agree that the groundwater gradient in the vicinity of the LNP site drives groundwater flow west-
                                                      
11  The Intervenors’ Findings claim that Big and Little King Springs were included within LNP modeling 

at the request of NRC Staff.  Intervenors’ Findings at 32 (citing Tr. 1415 (Lehnen)).  Mr. Lehnen’s 
testimony makes no such statement.  CH2M HILL included Big and Little King Springs within Model 
1 generated in connection with LNP’s site certification application.  See PEF212 at 3.  
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southwest (PEF300 at 23; INT301R at 66-67; NRC001 at 7-13; PEF Findings at 56), the conduits 

hypothesized by the Intervenors would have to flow up-gradient and cross-gradient for a number of miles 

to connect the LNP site with Big and Little King Springs.  See PEF212 at 3.  There is no scientific basis 

supporting such a flow against the groundwater gradient.12  

(B) Hypothesized Offsite Sinking Streams And Swallets 
Provide No Evidence Of Preferential Pathways In 
The Form Of Conduits Underlying The LNP Site 

Similarly, the Intervenors’ Findings assert that the alleged existence of offsite sinking streams and 

swallets are evidence of karstic terrain and conduit flow under the LNP site.  At the hearing, Dr. 

Bacchus’s testimony focused on the alleged presence of one offsite “ephemeral sinking stream.”  In 

describing that ephemeral sinking stream, Dr. Bacchus references a video available on the Nuclear 

Information and Resource Service website which purports to depict a swallet roughly 2,000 feet 

northwest of the northwest corner of the LNP site — approximately 2 miles northwest of the nearest 

reactor island and approximately 4 miles northwest of the nearest LNP production well.  See INT372 

(providing GPS coordinates of alleged sinking stream); BRD001 at 3; PEF210 at 18.  It is impossible 

from the video to confirm the precise direction of flow and entrance/exit points of this surface feature — 

or to confirm whether it is a swallet or sinking stream at all.  The video states that this surface feature is 

adjacent to a highway (Route-19/98) overpass, which suggests that the characteristics of this particular 

surface feature could be the product of disruption to the general surface or groundwater flow regime, 

rather than evidence of a swallet or sinking stream.  Further, even if this surface feature were in fact a 

swallet or a sinking stream, it would say little about the subsurface characteristics of the LNP site.  As 

with Big and Little King Springs, the orientation and distance of this “swallet” relative to the LNP site 
                                                      
12  The Intervenors’ Findings at 38-39 reference a paper co-authored by Dr. Bacchus, which they claim 

suggests that the hypothesized conduits terminating in Big and Little King Springs can be “sinuous.”  
This paper, however, describes areas of Florida far away from the LNP site.  See INT368 at 349 
(identifying the areas examined in the study).  Furthermore, the areas examined in that study are, unlike 
the LNP site, understood to be highly karstic.  See INT368 at 348.  See also NRC018 at 14 (describing 
higher transmissivities in the areas of study than at the LNP site). It would be far easier for “sinuous” 
flow to develop there than in the highly-dolomitized formation at and immediately surrounding the 
LNP site.  In any event, “sinuous” flow is nowhere defined as flow that is miles up-gradient and cross-
gradient. 
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would require any preferential flow to diverge from general groundwater flow patterns in the area by 

roughly 90 degrees for over a half-mile before reaching even the northwest corner of the LNP site, much 

less the nuclear reactors islands or the wellfields which are even further from the “swallet.”  The 

Intervenors have identified no plausible explanation for groundwater flow in this area to defy well-known 

laws of groundwater flow. 

The Intervenors allude to “other sinking streams” Dr. Bacchus claims to have observed offsite 

(see Intervenors’ Findings at 37 (citing Tr. 1342-1343)), but it is difficult to identify the number or 

location of these purported features.  Dr. Bacchus’s hearing (see Tr. 1344) and written (see INT301R at 

26) testimony hints that she has documented multiple “swallets” in the photographs submitted with her 

testimony.  Yet, her explanatory exhibit identifies only a single, “inactive” swallet.  See INT303 at 2.  Dr. 

Bacchus’s explanatory exhibit describes the location of this swallet to be in the “Gulf Hammock vicinity 

of [the] proposed LNP.”  Id.  While the precise location of the “Gulf Hammock vicinity” is unclear, Gulf 

Hammock, FL is more than 5 miles from the northwest corner of the LNP site.  Dr. Bacchus stated at the 

hearing that she has seen “very large” sinking streams/swallets an undefined distance west of the Tarmac 

Mine site.  Tr. 1343-1345.  However, because the western boundary of the Tarmac site is 5 miles from the 

closest boundary of the LNP site (and approximately 6 miles to the nearest reactor island and 

approximately 7 miles to the nearest LNP production well (see BRD001 at 3; PEF210 at 18; PEF215)), 

these additional alleged swallets would be roughly the same orientation (roughly 90 degrees relative to 

the LNP site) and even farther away than the other alleged swallets and Big and Little King Springs.  

Intervenors have not attempted to explain – nor can they – why groundwater flow northwest of the LNP 

site would diverge up-gradient and cross-gradient from the general west-southwest flow in the vicinity of 

the LNP.  As such, Dr. Bacchus’s alleged additional swallets contribute little to the Board’s 

understanding of subsurface conditions at the LNP site.  
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(C) Seepage Into The CFBC Is Not Evidence Of 
Preferential Pathway Flow Through Conduits At The 
LNP Site  

The Intervenors’ Findings also assert that freshwater discharges into the CFBC identified by Dr. 

Bacchus are springs that represent the termini of conduits in the vicinity of the South Property.   

Intervenors’ Findings at 12, 13, 36 (citing INT335; INT337).  However, both Dr. Griffin and Dr. Rizzo 

have testified that Dr. Bacchus’s characterization of these discharges as “springs” is in error.  See PEF 

Findings at 35-36; Tr. 1349-1351.  Dr. Rizzo in particular testified that he personally observed the 

freshwater discharges into the CFBC identified by Dr. Bacchus and determined that the magnitude of 

these discharges is too small, and their flow patterns too diffuse, to merit classification as springs.  Tr. 

1351.  Indeed, Dr. Rizzo explained that these discharges are consistent with what would be expected if 

one removed a cross section of rock below the water table, as was done for the CFBC.  See Tr. 1351.   

Based on his personal observations Dr. Rizzo concluded that these “seeps”13 were “not conduits, not 

preferential pathways.”  Tr. 1351. 

The FEIS mentions “springs” in the CFBC (NRC001 at 2-93), but the Intervenors attach too 

much significance to this detail.  The FEIS nowhere identifies the precise location of these “springs” 

within the CFBC, so they could be on the southern side of the CFBC.  Additionally, no “springs” at the 

CFBC are identified in an FEIS figure (Fig. 2-12) purporting to show the location of springs in the 

vicinity of the LNP.  See id. at 2-32.  The FEIS nowhere states that these “springs” are the termini, or 

evidence, of conduit networks and, in fact, the FEIS elsewhere states that there is no evidence of well-

developed karst (that could serve as conduits) at the LNP site.  See, e.g., id. at 5-26.  

(D) The Presence of Depressional Wetlands Does Not 
Support The Intervenors’ Claims Regarding 
Preferential Pathways Through Conduits Under The 
LNP Site 

The Intervenors’ Findings also assert that the presence of depressional wetlands is evidence of 

conduit flow underneath the LNP site.  Intervenors’ Findings at 34, 37-38.  In support of this claim, the 

                                                      
13  In fact, in a document prepared by Dr. Bacchus as an exhibit to her direct testimony, Dr. Bacchus 

multiple times refers to these features as “seepage springs.”  INT344 at 3. 
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Intervenors cite to a number of exhibits submitted with Dr. Bacchus’s direct testimony.  See id.  at 37-39 

(citing INT352, INT370, INT355, INT354, INT358, INT368).  PEF has noted before that this evidence is 

largely irrelevant to determining subsurface conditions at the LNP site because it pertains to other areas of 

Florida which are characterized by highly-karstic geological formations in which one would anticipate 

greater connectivity between surface features and the underlying aquifer.  See PEF218 at 8-9. PEF and the 

Staff have repeatedly pointed out that depressional wetlands are not necessarily relict sinkholes connected 

to the underlying groundwater aquifers.  See PEF218 at 9-10.  LNP site characterization activity 

(consisting of reviews of Florida and proprietary databases, as well as field reconnaissance of the LNP 

site) that was designed to identify karstic features did not identify any relict sinkholes at the LNP site.  

PEF Findings at 31, 33.  Indeed, when pressed by the Board to identify a site-specific basis for her 

assumption that depressional wetlands at the LNP site are connected to the underlying conduits, Dr. 

Bacchus was unable to point to any site-specific data, and instead referenced her exhibits before 

ultimately avoiding providing a direct answer to the Board’s question.  See Tr. 1283-1286.      

c. The Intervenors’ Allegation That PEF And Staff Have Conflated 
The  Karstic Properties Of The LNP Site With The Potential For 
Preferential Pathways At The LNP Site Is Without Merit  

  The Intervenors’ Findings allege that the question of whether there is preferential flow within 

fractures and conduits at the LNP site has “sometimes been conflated with the question of whether there 

is ‘well-developed karst’ at the site.”  Intervenors’ Findings at 34.  However, it is difficult to identify the 

basis for the Intervenors’ complaint, as they identify no examples of this confusion within PEF or Staff 

testimony.  See id.  PEF and Staff have throughout this proceeding framed their arguments to address 

both mechanisms for preferential flow — preferential flow within interconnected vertical fractures and 

preferential flow within interconnected conduits formed with karstic formations — discussed in the 

Intervenors’ Findings.  See, e.g., PEF700 at 7; Tr. 1272 (Lehnen).   

 If the Intervenors’ complaint is meant to suggest that the two preferential flow mechanisms they 

have identified are entirely independent, then the Intervenors are fundamentally mistaken regarding the 

hydrogeological processes underlying their arguments.  As explained by Mr. Lehnen, vertical fractures 
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can only serve as preferential pathways if they are interconnected in the same way as conduits within a 

“well-developed karst” terrain are interconnected.  See Tr. 1273-1274.  In the area of Florida underlying 

the LNP site, those vertical fractures cannot be continuous absent dissolution activity uniting them along 

horizontal bedding planes (i.e., “plus-sign morphology”).  See PEF Findings at 29.  Consequently, 

whether the characteristics — particularly, resistance or susceptibility to dissolution activity — of the 

LNP site geology are consistent with that of “well-connected karst” is integral to determining whether 

preferential pathways of any type are present there.  Indeed, Intervenors’ testimony in this proceeding 

frequently characterizes vertical fractures as “underlying karst features.”  See, e.g., INT301R at 24, 25; 

INT801 at 4.  

d. The Intervenors Rehash Mistaken Assertions Regarding The 
Significance Of Alleged Preferential Pathways  

The Intervenors’ Findings repeat their earlier assertion that the presence of preferential pathways 

underlying the LNP site would result in anisotropic14 drawdowns aligned along fractures and conduits.  

See Intervenors’ Findings at 25-26.  The Intervenors concede that the presence of preferential pathways 

might result in “less impact on average,” but they caution that the anisotropic drawdowns could in some 

cases be faster, more concentrated, and too distant to be captured by PEF’s monitoring programs.  Id. at 

26.  The Intervenors warn that excavation activity associated with construction of the nuclear islands 

could cut off flow to Big and Little King Springs.  Id. at 25, 26.  

As explained earlier, however, the Intervenors have consistently failed to provide the Board 

anything but speculation that there are preferential pathways of any type at or around the LNP site.  

Similarly, the Intervenors have been unable to provide the Board evidence of wetlands or other surface 

features (e.g., sinkholes), on or offsite, that are directly connected to the underlying aquifer system. 

Moreover, even if there were preferential pathways underlying the LNP site that were directly connected 

to surface features, the Intervenors have been unable to explain how that could result in “faster and more 
                                                      
14  By “anisotropic,” PEF understands the Intervenors to mean that drawdowns from LNP groundwater 

withdrawals will be “directionally non-uniform” and  aligned along alleged preferential pathways 
(INT501 at 2-3 & n.1) such that they appear “star-shaped” (Intervenors’ Findings at 46), rather than 
resembling a more evenly-distributed cone or depression.  See PEF Findings at 30.  
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concentrated impact[s]” to wetlands as a result of groundwater withdrawals, or how monitoring under 

PEF’s Environmental Monitoring Plan (“EMP”) would fail to detect those impacts.  When asked by the 

Board at the evidentiary hearing to identify the hydraulic head needed to remove the mud “plug” and 

cause anisotropic drawdown at (allegedly) interconnected depressional wetlands near the LNP site, not a 

single one of the Intervenors’ experts could provide the Board an intelligible response.  See Tr. 1351-

1357 (Davies, Bacchus, and Hazlett).  As Mr. Lehnen explained at the hearing, Intervenors’ arguments 

regarding anisotropic drawdowns are fundamentally flawed because those arguments wrongly assume 

that preferential flow could exist apart from a larger network of increasingly smaller pathways.  PEF 

Findings at 30; Tr. 1274-1276.  Although the Intervenors’ Findings attempt to distinguish Mr. Lehnen’s 

generic reasoning by asserting that it is only true “on average” (Intervenors’ Findings at 26), they provide 

no site-specific evidence or analysis demonstrating that his reasoning is inapplicable to the LNP site.    

Likewise, the Intervenors’ characterization of the consequences of construction of the nuclear 

islands on preferential pathways alleged to connect the LNP site with Big and Little King Springs are 

without merit.  Dr. Rizzo’s extensive geotechnical investigation in the vicinity of the reactor islands found 

no evidence of preferential flow.  PEF Findings at 34.  Furthermore, as explained earlier, the Intervenors’ 

claim that interconnected conduits originating in the LNP site supply Big and Little King Springs is 

scientifically inconsistent with available information on the groundwater flow regime in the area. 

Additionally, the reactor island excavations and grouting are too shallow to disrupt alleged conduit flow 

through the North Property, as the reactor foundation excavations and grouting will penetrate no more 

than the first 100 feet of the 400+ feet comprising the UFA.  See PEF015 at 16; PEF203.  Lastly, PEF 

groundwater modeling of the effect on groundwater flow from construction of the reactor islands 

determined that reactor islands would cause negligible effects to existing groundwater flow regimes.  PEF 

Findings at 39-40.  Although the Intervenors attempt to dismiss that computer modeling as merely “some 

hand calculations by a geologist” (Intervenors’ Findings at 26), they identify no substantive explanation 

as to why the Board should reject a qualified geologist’s reasoned, supported, and peer reviewed 

conclusions on the matter.  See PEF015 at 1. 
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C. Groundwater Modeling  

1. The Intervenors’ Criticisms Of LNP Groundwater Modeling Misrepresent 
An Evidentiary Record That Demonstrates That LNP Groundwater 
Modeling Efforts Were Consistent With State-Of-The-Art Techniques, And 
Produced Accurate, Conservative Predictions 

Although PEF and the Staff provided extensive evidence and analysis responding to virtually all 

of the Intervenors’ groundwater modeling-related objections, Intervenors’ Findings merely repeat the 

same criticisms they have made throughout this proceeding with little to no acknowledgement of, or reply 

to, PEF and Staff’s responses.  Consequently, the evidentiary record provides no basis for the Board to 

depart from the conclusions of the SWFWMD, the FDEP, PEF, and the Staff that LNP groundwater 

modeling was based on a state-of-the-art groundwater model that accurately predicts the impacts of LNP 

groundwater withdrawals.  

a. The Intervenors’ Claims That The DWRM2 Regional Model Used In 
LNP Groundwater Modeling Efforts Was Conceptually Flawed Are 
Without Merit 

PEF has submitted extensive evidence demonstrating that the regional groundwater model, which 

formed the basis for LNP groundwater modeling efforts, is a state-of-the-art tool for the evaluation of the 

effect on regional water resources from groundwater withdrawals.  That model — the DWRM2 — is 

derived from the MODFLOW-2000 groundwater modeling code used by hydrogeologists throughout the 

United States and the world.  PEF Findings at 15-16.  The DWRM2 was designed and built in compliance 

with American Society for Testing and Materials standards, according to the specifications provided by 

the water management district (the SWFWMD) responsible for the area in the vicinity of the LNP site.  

Id. at 16.  The DWRM2’s calibration is the product of a two-stage process involving the compilation of 8 

years of data from over 1,000 wells throughout the SWFWMD’s jurisdiction.  Id. at 16-17.  A peer review 

panel of three licensed geologists and a licensed engineer with extensive experience in groundwater 

modeling and the hydrology of the SWFWMD’s jurisdictional area concluded that the DWRM2’s 

calibration was “rigorous” and that the DWRM2 was “well suited” to model impacts to the UFA.  Id. at 

16; PEF104 at 3 n.2.  The SWFWMD has used the DWRM2 as the basis for evaluating potential impacts 
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from groundwater withdrawals within its jurisdiction since 2007, because its calibration represents the 

SWFWMD’s conceptual understanding of groundwater systems in the area and because the SWFWMD 

has found the DWRM2 to yield accurate predictions.  PEF Findings at 16, 19.  

The Intervenors’ Findings, however, claim that the Staff’s reliance on models derived from the 

DWRM2 is misplaced because the DWRM2 is “conceptually wrong.”  Intervenors’ Findings at 4.  

Although the Intervenors offer a handful of reasons in support of this statement, a review of the available 

evidence show that the Intervenors’ claims are without merit.  

(i) Contrary To The Intervenors’ Claims, The DWRM2 
Provides Accurate And Conservative Predictions Of The 
Effects On Wetlands From LNP Groundwater Withdrawals 

   The Intervenors assert that the DWRM2 is not suitable for use in evaluating the environmental 

effects of groundwater withdrawals because it was designed for “water resource allocation, not to predict 

wetlands impacts.”  Intervenors’ Findings at 4.  Further, the Intervenors suggest that the Staff shares its 

low opinion of the DWRM2’s suitability as a tool for assessing impacts to wetlands.  See id. at 15, 41 

(citing Tr. 1390 (Vermeul)).   

The Intervenors’ claims mischaracterize the Staff’s testimony.  The Staff has throughout this 

proceeding consistently expressed its confidence in the DWRM2 groundwater model as a tool for the 

evaluation of impacts from groundwater withdrawals.  See NRC001 at 5-27 to 5-29; NRC090 at 36.  

However, consistent with the adaptive management approach employed by the FDEP and the SWFWMD, 

the Staff recognizes that groundwater modeling cannot be the only tool used to evaluate the effects on 

wetlands from groundwater withdrawals.  See NRC001 at 5-27, 5-29; NRC090 at 44-45; NRC091 at 5-6.  

Review of the Board’s questions immediately before and after the passage from Mr. Vermeul’s testimony 

cited by the Intervenors reveals that Mr. Vermeul was expressing the Staff position as set forth in the 

FEIS: the inherent uncertainty in groundwater modeling impacts to wetlands warrants the consideration of 

monitoring and mitigation as a precaution.  See Tr. 1390-1391 (Vermeul); NRC001 at 5-27 to 5-29.  

As to the DWRM2’s suitability for use in predicting wetlands impacts, the Intervenors’ reasoning 

represents a distinction without difference.  Indeed, the Intervenors’ own exhibits note that one of the 
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principal elements of the SWFWMD’s Water Use Permit (“WUP”) process is an evaluation of the effects 

on wetlands from a proposed groundwater withdrawal.  See INT105 at 8.  The DWRM2 model was 

commissioned to aid in this evaluation.  See id.  Similarly, the FDEP used the DWRM2 in its own 

evaluation of the effects on wetlands in connection with the LNP’s State of Florida Site Certification 

Application, concluding that the model was “acceptable” for that purpose.  See PEF004 at 35.    

 The Intervenors’ Findings also suggest that the DWRM2 is a poor tool for modeling the effects 

on wetlands from LNP groundwater withdrawals because it “does not simulate wetlands impacts directly 

[, because] wetlands impacts are inferred from water levels.”  Intervenors’ Findings at 42.  It is unclear, 

however what the Intervenors mean by “directly” modeling impacts to wetlands, as they present this 

criticism without further explanation.  

If the Intervenors mean to say that the DWRM2 should incorporate a boundary condition unique 

to wetlands in the same way that there are boundary conditions specific to rivers, they have provided the 

Board no reason to conclude that the boundary condition (variable head) generally assigned to model  

cells representing wetlands is inadequate.  Indeed, at the hearing, Mr. Rumbaugh and Mr. Lehnen 

explained to the Board that the SWFWMD insists on the use of variable head cells to represent wetlands 

as a means of introducing conservatism in the groundwater modeling.  See Tr. 1415-1417.  Whereas a 

variable head boundary condition allows groundwater modelers to observe the changes (variations) in 

water levels within a cell in response to a withdrawal, the assignment of alternative boundary condition 

types risks fixing a cell as a constant source of recharge or loss from the system.  See Tr. 1415-1417.   

The Intervenors’ Findings nowhere respond to this explanation.   

Alternatively, if the Intervenors mean to say that the DWRM2’s approach of evaluating impacts 

to wetlands from changes in surficial aquifer water levels is flawed, then their argument is similarly 

without merit.  PEF and the Staff’s exhaustive field reconnaissance and literature reviews have yielded no 

evidence that the wetlands at the LNP site or the surrounding area are directly connected to subsurface 

preferential pathways (see PEF Findings at 39, 70; NRC001 at 5-27).  Wetland water levels follow 

changes within the potentiometric surface of the surficial aquifer.  As Mr. Lehnen and Mr. Rumbaugh 
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testified at the hearing, the SWFWMD recommended this approach for CH2M HILL personnel 

performing LNP groundwater modeling, and generally employ this approach in evaluating WUP 

permitting applications to produce conservative predictions of wetland impacts.  PEF Findings at 19; Tr. 

1416-1417.  Further, this approach is particularly appropriate for the LNP site, as the lack of confinement 

between the surficial aquifer and the UFA there results in nearly identical drawdowns in response to 

withdrawals from the UFA.  See PEF Findings at 16.  

(ii) The DWRM2 Would Properly Account For The Presence of 
Preferential Pathways Were Any Present At The LNP Site  

The Intervenors also assert that the DWRM2 cannot account for the presence of preferential 

pathways alleged to exist underneath the LNP site.  Intervenors’ Findings at 4, 53 n.3.  Criticizing the 

DWRM2 for “simply assum[ing]” the existence of a porous medium (id. at 2), the Intervenors assert that 

the DWMR2’s ability to account for the presence of preferential pathways by varying assigned 

transmissivity values was only effective on the regional level, and “cannot accurately simulate effects on 

local features such as wetlands and springs.” Id. at 42.   

These arguments are without merit.  As explained earlier, the Intervenors have submitted no 

credible, site-specific evidence demonstrating that preferential pathways for groundwater flow exist in 

and around the LNP site.  Although the Intervenors argue that the DWRM2’s use of porous media 

assumptions is invalid (see id. at 2, 51), they identify no basis for this conclusion besides their 

unsupported claims regarding anisotropic drawdowns, which are addressed above.  The Intervenors’ 

Findings lack any response to PEF’s and the Staff’s analysis and evidence demonstrating that the use of 

porous media assumptions is entirely appropriate for LNP groundwater modeling, and that this approach 

is consistent with best practice among hydrogeologists.  PEF Findings at 37.  Further, the Intervenors 

offer no response to PEF’s explanation throughout this proceeding that the use of porous media 

assumptions yield more conservative (larger) drawdown predictions.  Id. at 18, 37.  

Similarly, the Intervenors’ complaints regarding the lack of precision from the assignment of a 

single transmissivity value to a DWRM2 grid cell merely repeat earlier unsupported arguments.  As 
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explained by both PEF and the Staff, the averaged transmissivity values assigned to individual grid cells 

in the DWRM2 is consistent with industry practice, and has been approved by the SWFWMD and an 

independent peer review panel.  Id. 17-18.  The Intervenors’ Findings nowhere respond to these 

observations.  Additionally, the Intervenors mischaracterize Dr. Hazlett’s hearing testimony, which they 

allege supports a finding that the DWRM2 is too imprecise to account for effects on wetlands and springs. 

Intervenors’ Findings at 42 (citing Tr. 1440 (Hazlett)).  Nowhere in the cited passage does Dr. Hazlett 

state that the DWRM2 cannot account for the effects on “local features,” such as springs or wetlands — 

in fact, his testimony does not use those terms at all.  Further, a close reading of Dr. Hazlett’s testimony 

suggests that he generally approves of the approach taken within the DWRM2, particularly as one moves 

away from the LNP production wellfield.  See Tr. 1439-1440.   

(iii) The DWRM2’s Use Of Averaged Rainfall Data Does Not 
Underestimate Drawdowns 

The Intervenors also repeat their earlier claims that the constant recharge values assumed within 

the DWRM2 underestimate impacts to wetlands by failing to account for drought conditions.  

Intervenors’ Findings at 42 (citing Tr. 1424-1425 (Lehnen)).  However, as explained by PEF, the constant 

recharge values assigned within the DWRM2’s calibration account for drought conditions by including 

data taken from multiple years, including dry years.  See PEF Findings at 18, 61.  Indeed, as explained by 

Mr. Rumbaugh at the hearing, the particular time set used in developing the constant recharge values 

within the DWRM2 was chosen by the SWFWMD to capture the effects of drought.  See Tr. 1403-1404.  

Even if the rainfall component of the average recharge values assigned within the DWRM2 did not 

properly account for the effects of drought, the DWRM2 recharge assumptions incorporate additional 

conservatisms (e.g., the neglect of evapotranspiration, see PEF Findings at 18) that could compensate.  

Additionally, although the Intervenors suggest that PEF should have “simulate[d]” drought conditions 

(Intervenors’ Findings at 42), they have never identified an alternative means by which this could have 

been accomplished that is superior to the DWRM2’s approach of integrating drought conditions within 
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model recharge assumptions.  Lastly, the DWRM2’s approach was accepted without comment by the 

DWMR2 peer review panel.  See INT105.  

b. The Intervenors’ Criticisms Of Model 1 Are Predicated On 
Mischaracterizations Of Staff Testimony And Unsupported 
Arguments  

The Intervenors assert that the Staff “rejected” the results of Model 1 due to a series of 

“deficiencies” making that model unsuitable for use in evaluating the impacts to wetlands from LNP 

groundwater withdrawals.  See Intervenors’ Findings at 33 (citing Tr. 1390 (Vermeul)).  See also 

Intervenors’ Findings at 41.  This claim is without merit.    

(i) The Intervenors Mischaracterize Staff Testimony 

The Staff nowhere “rejected” Model 1 as claimed by the Intervenors.  See Intervenors’ Findings 

at 33, 41.  The testimony cited by the Intervenors and elsewhere does not support a finding that the Staff 

“rejected” Model 1.  Indeed, the Staff throughout this proceeding has explained that its use of Model 2 as 

the basis for the conclusions within the FEIS was not because the Staff concluded that Model 2 was more 

accurate or more reasonable than Model 1.  See NRC090 at 46-47; Tr. 1379-1380 (Vermeul).  Rather, the 

Staff used Model 2 as the basis for the FEIS because Model 2 employed more conservative assumptions 

than Model 1.  NRC090 at 44. 

(ii) The Intervenors’ Claim That Model 1 Incorporated No 
Additional Site-Specific Information Is Inconsistent With 
The Record  

Among the “deficiencies” of Model 1 identified by the Intervenors is an alleged failure to 

incorporate additional “site-specific information” beyond that within the DWRM2 model calibration.  See 

Intervenors’ Findings at 41.  Specifically, the Intervenors claim that Model 1 inherited the assumptions 

within the DWRM2 model’s calibration wholesale, as an enlarged image from a smaller digital 

photograph would inherit the features of its parent without nuance.  Id. at 32.  Instead, the Intervenors 

suggest that CH2M HILL personnel should have introduced site-specific information on water levels 

observed within monitoring wells on the North Property, as well as USGS data relating to the T&J Ranch 

Well.  See id. at 32, 41, 53 n.3.  
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 Although the Intervenors are correct that Model 1 inherited the “rigorous calibration” of the 

DWRM2 model (see PEF Findings at 16, 19), their assertion that no site-specific information was 

introduced by CH2M HILL is erroneous.  The CH2M HILL modeling team modified boundary 

conditions assigned to individual cells to reflect the locations of wetlands observed on and around the 

LNP site during PEF site characterization activity.  See PEF Findings at 19.  CH2M HILL personnel also 

added two (Big and Little King) springs to Model 1, modeling their discharges on the values from 

authoritative FGS publications.  Id. at 21.  CH2M HILL personnel also inactivated model layers 

(specifically, those representing the Intermediate Aquifer System) that core borings obtained during PEF 

site characterization activity indicated were not present at the site.  Id. at 20.  

 The Intervenors provide no valid basis for their claim that CH2M HILL personnel should have 

incorporated additional water-level data into Model 1 to make its results more “realistic.”   See 

Intervenors’ Findings at 4, 53 n.3.  The Intervenors reference statements within the FEIS characterizing 

water levels assumed within Model 1’s calibration as a “poor fit” when viewed against water levels 

obtained during LNP site characterization activities.  Id. at 41.  Intervenors, however,  nowhere address 

Mr. Lehnen’s observation that the alleged discrepancy is accounted for by normal fluctuations in water 

levels in the area.  PEF Findings at 20; Tr. 1425-1426.  Further, even if Model 1’s water levels were 

indeed a “poor fit” compared to North Property observed water levels, there would have been no impact 

on the accuracy of Model 1’s predictions.  As explained in Mr. Rumbaugh’s rebuttal testimony, 

drawdown within a groundwater model is merely a measure of change in water levels between beginning 

and end values such that the observed magnitude of drawdown would be the same no matter what the 

beginning value.  See PEF104 at 8-9.  

 The Intervenors’ suggestion that Model 1 should have incorporated water level data from the T&J 

Ranch well is similarly unsupported.  See Intervenors’ Findings at 33.  Indeed, PEF has repeatedly 

explained that its decision not to include the T&J Ranch Well within Model 1 was because water levels 

within this particular well are unrepresentative of the UFA.  See PEF Findings at 25.  Although the 

Intervenors attempts to downplay PEF’s objections to the use of this particular data point (see 
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Intervenors’ Findings at 33), a review of the record indicates that PEF’s opinion is shared by others well-

positioned to identify the potentially anomalous data from this well.  See PEF Findings at 25 (describing 

the shared conclusions of Mr. Rumbaugh, the SWFWMD, and other SWFWMD contractors on the 

anomalous nature of the shallow T&J Ranch Well).  

 Even if CH2M HILL personnel could have incorporated additional site-specific information — 

whether it be information identified above or other information — within Model 1, it does not follow that 

Model 1’s predictions are less “realistic” or accurate for the omission.  The assumptions within the 

DWRM2 calibration inherited by Model 1 are the result of a “rigorous” calibration process that an 

independent peer review panel of experts concluded was “well suited to evaluate groundwater withdrawal 

impacts to the UFA.”  See id. at 16.  The SWFWMD recommends the use of the DWRM2 calibration 

inherited by Model 1 in connection with evaluating the impacts of localized groundwater withdrawals 

because this calibration represents its conceptual understanding of the groundwater systems in the area, 

and because it has found this calibration to yield reliable predictions of the effects of groundwater 

withdrawals.  Id. at 19.  In contrast, the Intervenors have failed to identify any credible evidence 

demonstrating that Model 1’s calibration is flawed, either on the regional scale or when translated to the 

local scale via the Focus Telescopic Mesh Refinement process.   

(iii) The Intervenors Have Provided No Valid Reason For 
Incorporating The Reactor Islands Within Model 1 

The Intervenors also suggest that CH2M HILL personnel should have included the LNP reactor 

island foundations within Model 1 to account for the risk that the LNP reactor islands could cut off 

conduit flow to Big and Little King Springs.  See Intervenors’ Findings at 4, 25.  However, as noted 

earlier, the Intervenors have provided no credible evidence that preferential pathways of any sort are 

underneath the LNP site, or that preferential pathways feed Big and Little King Springs against the 

prevailing groundwater flow.  Additionally, the risk of blocking a preferential flowpath passing through 

the reactor islands is particularly remote.  Dr. Rizzo’s extensive geotechnical investigations in the vicinity 

of the reactor islands turned up no evidence of underlying preferential flow. PEF Findings at 34.  Further, 
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the fact that the LNP’s reactor island foundations penetrate only a quarter of the 400-foot thick UFA 

makes interception of an underlying conduit even less likely.  See PEF015 at 16; PEF203.   

PEF has already performed groundwater modeling demonstrating that the reactor islands will 

cause only negligible effects to existing groundwater flow regimes.  PEF Findings at 39-40.  The 

Intervenors have offered no rebuttal to this computer groundwater modeling effort except to 

mischaracterize it as “some hand calculations by a geologist.”  Intervenors’ Findings at 26.  The modeling 

was performed by Dr. Rizzo’s team.  See PEF702 at 4 (listing Dr. Rizzo as the engineer-of-record for 

LNP geotechnical investigations); PEF015.  The Intervenors have presented no evidence supporting a 

different result.  

c. The Intervenors’ Claim That Model 2 Underestimates The Impacts 
Of LNP Groundwater Withdrawals Is Based On Mistaken 
Understandings Of Model 2 And Ignores Other Conservatisms Built 
Into LNP Groundwater Modeling 

The Intervenors’ Findings also suggest that the Staff “rejected” Model 2 because of alleged 

“deficiencies”, some of which the Intervenors claim caused Model 2 to “underestimate” the 

environmental impacts of LNP groundwater withdrawals.  See Intervenors’ Findings at 33 (citing Tr. 

1390 (Vermeul)), 53 n.3.  These claims are without merit.  

(i) Model 2’s Recharge Assumptions Properly Accounted For 
Drought Conditions  

The Intervenors assert that the recharge assumptions within Model 2 failed to account for drought 

conditions because those assumptions were based on average annual rainfall as opposed to time-varying 

rainfall.  See Intervenors’ Findings at 4, 53 n.3.  However, because the recharge assumptions used in 

Model 1 were the same as those used within Model 2, the Intervenors’ argument fails for the reasons 

identified earlier.  See supra at 42.  
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(ii) Contrary To The Intervenors’ Claims, The Addition Of 
Recharge At The T&J Ranch Well Caused Model 2 To 
Overestimate Drawdown From LNP Groundwater 
Withdrawals 

The Intervenors assert that CH2M HILL’s addition of 5 mgd of recharge at the T&J Ranch Well 

resulted in underestimating the drawdowns from LNP groundwater withdrawals.  See Intervenors’ 

Findings at 4, 33, 53 n.3.  However, the Intervenors nowhere explain the basis for that claim.  Indeed, 

review of PEF’s description of CH2M HILL’s recalibration effort confirms that the additional recharge 

resulted in overestimating LNP drawdowns.   

As explained by Mr. Lehnen, the 5 mgd of recharge added within Model 2 was located entirely at 

the artificial high point in the modeled potentiometric surface simulating the 2007 USGS water level data 

for the T&J Ranch Well.  See PEF Findings at 25-26.  However, because the resulting higher groundwater 

gradient would tend to accelerate movement of water from the T&J Ranch Well, CH2M HILL had to 

lower transmissivity in the immediate vicinity to inhibit down-gradient flow and “mound” water at the 

artificial high point.  See id. at 25-26.  CH2M HILL’s isolation of the 5 mgd of additional recharge at the 

artificial high point at the T&J Ranch Well ensured that this additional recharge did not reduce the 

magnitude of Model 2 drawdown predictions.  In fact, as explained by PEF throughout the proceeding, 

the lowered transmissivities within Model 2 actually overestimated groundwater impacts from LNP 

groundwater withdrawals.  Id.  The Intervenors’ Findings neglect any mention of this conservatism within 

Model 2.   

(iii) The Intervenors Mischaracterize PEF Testimony Regarding 
The Consistency Of Model 2 Transmissivity Assumptions 
With Observed Data  

The Intervenors also assert that PEF experts have testified that transmissivity assumptions within 

Model 2 “disagreed” with observed values obtained from pump testing on the North Property.  See 

Intervenors’ Findings at 41 (citing Tr. 1457-1458 (Lehnen)).  However, the Intervenors mischaracterize 

Mr. Lehnen’s testimony.  Mr. Lehnen nowhere stated that the Model 2 transmissivity assumptions 

“disagreed,” or were otherwise inconsistent, with observed transmissivity values; rather, he noted that 
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there were “very large differences” between Model 2 and observed transmissivity values.  See Tr. 1456-

1459.  Because Mr. Lehnen elsewhere characterizes Model 2 and observed hydraulic conductivity values 

as being “consistent” (see PEF218 at 16-17) it seems reasonable to conclude that his reference to “very 

large differences” was a statement on the sensitivity of Model 2 to variation in transmissivity inputs.  See 

PEF Findings at 26 (describing changes throughout Model 2 driven by minor differences in 

transmissivity).  Further, the Staff agrees with Mr. Lehnen’s characterization of observed and Model 2 

transmissivity values as being consistent.  See NRC001 at 2-26 to 2-27.  

(iv) Model 2 Accounted For The Cumulative Impacts Of 
Projected Increases In Water Uses In The Area 

The Intervenors’ Findings also suggest that Model 2 failed to account for projected increases in 

water use within the model domain over the LNP’s anticipated 60 year lifetime.  See Intervenors’ 

Findings at 41.  Specifically, the Intervenors suggest that, because predicted drawdowns “could increase 

by up to a factor of 3,” CH2M HILL should have included these projected additional withdrawals in its 

long-term (60 year) simulations.  See id. at 41 (citing Tr. 1374 (Vermeul)).  However, the Intervenors’ 

reasoning is based on a mischaracterization of Staff testimony.  The cited passage from Mr. Vermeul’s 

testimony nowhere states that the projected drawdowns from the LNP site could increase by a factor of 3. 

Mr. Vermeul’s testimony describes the Staff’s approach (via ratios) to account for the effects of projected 

population increases within Levy County.  See Tr. 1374-1375.  In fact, the Staff’s groundwater use 

projection is likely very high.  The population projections referenced by the Intervenors relate to the 

entirety of Levy County.  See NRC001 at 2-129.  The area most capable of contributing to cumulative 

impacts from LNP groundwater withdrawals – the area within the domain of Models 1 and 2 – is a 

sparsely-populated, rural portion of Levy County, which local land use planning documents predict will 

see only “limited” urbanization in the future.  Id. at 2-5, 2-7, 7-9.  Lastly, the Intervenors nowhere explain 

how CH2M HILL could have simulated additional withdrawals when the number, location, and 

magnitude of those future withdrawals are uncertain.  
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(v) The Intervenors’ Criticisms Neglect Consideration Of The 
Conservatisms Within LNP Groundwater Modeling  

Even if the Intervenors’ claim that some of the above alleged “deficiencies” could individually 

result in underestimation of the impacts of LNP groundwater withdrawals, the Intervenors’ Findings 

nowhere evaluate whether their claims hold true when taken together with conservatisms within Models 1 

and 2.  PEF’s Findings summarize a number of characteristics of Models 1 and 2 (incorporated during the 

design and calibration of the DWRM2 or introduced by CH2M HILL personnel) that PEF experts have 

noted overstate drawdowns resulting from LNP groundwater withdrawals.  See PEF Findings at 41-42.  

d. The Intervenors’ Call For An Uncertainty Analysis Is Without 
Justification Or Support, And Would Add Little To The Board’s 
Evaluation Of LNP Groundwater Withdrawal Impacts  

The Intervenors suggest that uncertainty in LNP groundwater modeling warrant performing an 

uncertainty analysis.  See Intervenors’ Findings at 40-41.  The Intervenors provide no justification — by 

way of reference to the hearing record, much less a particular threshold, industry standard, or prevailing 

practice — supporting their conclusion.  The Staff and PEF have consistently explained that an 

uncertainty analysis is unnecessary here.   

First, the DWRM2 represents the SWFWMD’s conceptual understanding of regional 

groundwater systems at the LNP site, and the SWFWMD has empirically found the DWRM2’s 

calibration to produce accurate results.  PEF Findings at 19.  

Second, notwithstanding different drawdowns predicted by the two Models over the longer (60-

year) simulation periods, the Staff and PEF have noted that the general congruence of the outputs of 

Model 1 and Model 2, despite their use of different input assumptions (transmissivity, water levels, etc.), 

speaks to the reasonableness of their respective predictions.  See id. at 28; NRC090 at 51-52; PEF100 at 

19; PEF200 at 31.   

Third, the Staff and PEF have identified a number of means by which the inherent uncertainty in 

the results of LNP groundwater modeling has been maintained within acceptable limits.  For example, the 

Staff has noted that the consistency of model transmissivity assumptions and transmissivity projections 



50 

within authoritative USGS regional interpretations confirms the validity of modeled transmissivity values, 

and the short distance between the LNP wellfield and the location data points on the North Property 

supports the inference of similar hydrogeological properties in both areas.  See Tr. 1201 (Barnhurst).   

Similarly, PEF experts have pointed to multiple factors — including the rigorous calibration of the 

DWRM2 model, and the exhaustive site characterization work performed by CH2M HILL and Dr. Rizzo 

— that would impose an acceptable upper limit on the uncertainty within LNP groundwater modeling 

results.  PEF Findings at 41.   

Fourth, PEF has identified a series of characteristics of LNP groundwater modeling that would 

mitigate the real-world consequences of any uncertainty in the models’ respective drawdown predictions.  

Specifically, PEF has identified a number of conservative assumptions within Models 1 and 2 that cause 

them to overstate the impacts of LNP groundwater withdrawals: (1) ignoring the effects of 

evapotranspiration in calculation of recharge rates; (2) the use of porous media assumptions; (3) the use of 

artificially high operational pumping rates; (4) the incorporation of Big and Little King Springs into the 

models; (5) the modeling of simultaneous operation of LNP production wells; (6) extended modeling 

simulation periods; and (7) the use of variable head cells to represent wetlands.  Id. at 41-42.  Further, 

PEF has noted that Model 2’s assumptions are particularly conservative, as the marginally lower 

transmissivities within that model resulted in more conservative (larger) drawdown predictions.  Id. at 42.  

Fifth, PEF and the Staff have repeatedly pointed out that the LNP groundwater modeling effort is 

only one element of the adaptive management approach required for the LNP by the terms of its COC.  

See, e.g., id. at 40, 54; NRC001 at 5-27 to 5-31.  Residual uncertainty with respect to transmissivity 

assumptions within the LNP groundwater models will be addressed by mandatory testing under the APT 

plan at least 5 years before the production wells will be first used for LNP operational withdrawal.  See 

PEF Findings at 42, 48-49, 57; PEF005 at 45.  Impacts to wetlands will be detected and mitigated in a 
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timely manner pursuant to a mandatory EMP approved and enforced by Florida regulatory bodies.15  Id. 

at 50-51. 

D. Wetlands Impacts  

1. The Intervenors’ Claims Regarding The Staff’s Reliance On The COC, And 
Criticisms Of The Programs Established Thereunder, Mischaracterize And 
Ignore Relevant Evidence 

According to the Intervenors, the FEIS concludes that the environmental impacts to wetlands will 

be rendered SMALL to MODERATE based on the COC.  Intervenors’ Findings at 1-2, 43.  As clearly 

stated in the FEIS, the Staff did not rely solely on the COC in reaching its conclusion that the impacts of 

active dewatering on wetlands would be SMALL to MODERATE.  The Staff instead based its conclusion 

on a range of evidence:  “the review team’s independent evaluation of the LNP project, including the 

[Environmental Report], the Site Certification Application, PEF’s responses to the review team’s RAIs, 

interactions with State and Federal agencies, the public scoping process, and the identified mitigation 

measures and [Best Management Practices] . . . .”  NRC001 at 5-47; PEF Findings at 55.  Although the 

testing, monitoring, and mitigation measures of the COC are only part of the basis for the Staff’s 

conclusion that environmental impacts to wetlands will be SMALL to MODERATE, they provide 

reasonable assurance that active dewatering due to operation of the LNP will not cause impacts that are 

                                                      
15 The Intervenors also suggest that LNP groundwater modeling should have used an integrated 

groundwater/surface water model to evaluate impacts to wetlands.  See Intervenors’ Findings at 42.  
Dr. Hazlett noted at the hearing that the South Florida Water Management District (“SFWMD”) uses 
an integrated model in its permitting activity.  Tr. 1440-1441.  However, the Intervenors’ experts have 
conceded that no integrated model exists for the area in the vicinity of the LNP site. See id.  Moreover, 
developing such a model would be extremely difficult, expensive, and time-consuming.  See PEF 
Findings at 16; PEF104 at 5-6; PEF218 at 17-18.  PEF experts have explained that the lack of 
confinement between the surficial aquifer and the UFA at the LNP site makes an integrated model 
unnecessary, as withdrawals from the UFA will induce nearly-identical withdrawals in both the UFA 
and the surficial aquifer.  PEF Findings at 16; PEF104 at 4-5; PEF218 at 17-18.  Intervenors have 
offered no rejoinder. 
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greater than SMALL, or SMALL to MODERATE (in one case).16  PEF Findings at 54-55; Tr. 1485 

(Dunn); PEF300 at 20-21; PEF800 at 17-18. 

As an initial matter, the Intervenors’ claim it was a “flaw” for the Staff to have not reviewed the 

“various elements of the [COC], including the EMP and the APT . . . before declaring they would render 

the environmental impacts of the LNP on wetlands insignificant.”  Intervenors’ Findings at 46.   

However, the Staff clarified at the hearing that the FEIS’s conclusions were based on the Staff’s review of 

the “highly prescriptive” COC, not the plans to be submitted under the COC, and that the COC 

themselves were sufficiently detailed for the Staff’s evaluation.  PEF Findings at 55 (citing Tr. 1532 

(Doub)).  See also PEF Findings at 48-55 (describing the relevant COC provisions).  Furthermore, the 

Staff’s review of the draft EMP after the FEIS was issued did not change the conclusions the Staff made 

in the FEIS.  Id.  Moreover, fully developed mitigation plans are not required by NEPA.  Id. at 99.  

The Intervenors also claim that the draft EMP itself has a number of flaws and deficiencies.  

Intervenors’ Findings at 45-48.  Although there is no legal requirement that a fully developed EMP be in 

place, for completeness PEF addresses Intervenors’ claims below.  

The Intervenors argue that there is an insufficient factual basis for the Staff’s determination that 

the monitoring planned in the draft EMP will adequately detect adverse environmental impacts.  Id. at 45-

46.  For support, the Intervenors cite their earlier litany of assertions regarding site hydrogeology, 

including the reported lack of data for the South Property, the potential for preferential pathways on the 

South Property, the resulting star-shaped groundwater impacts due to alignment with preferential 

pathways and fissures, and the development of impacts more quickly than anticipated due to faster flow 

velocities in preferential pathways.  Id.  As discussed in detail above, those assertions are meritless.  See 

supra at 15-18, 21-35, 36-37.  Intervenors offer no evidence to support their assertion that the monitoring 

to be performed under the draft EMP will be inadequate to detect adverse environmental impacts. 

                                                      
16 PEF’s Findings address the legal issue regarding the extent to which the Staff’s reliance on the COC is 

appropriate.  PEF Findings at 101-103. 
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The Intervenors also assert that the draft EMP is deficient because it ignores Big and Little King 

Springs.  Intervenors’ Findings at 45, 47.  Intervenors are correct that the draft EMP does not provide for 

monitoring of those springs; however, the Intervenors ignore the facts that: (1) the groundwater modeling 

for both Model 1 and Model 2 does not indicate any potential adverse impact on those springs from LNP 

active dewatering (see PEF212 at 16-19, 21; PEF210 at 36-39, 42-45, 48-49); and (2) the groundwater 

models specifically evaluated the potential change in flow from Big and Little King Springs and 

concluded that the change would be very small (see PEF212 at 5; PEF200 at 28; NRC001 at 5-89; 

PEF300 at 14-15).  See also PEF Findings at 56-57.  Therefore, there is no need to include the springs in 

an environmental monitoring program.  In any event,  testing under the APT plan will provide an early 

indication of any potential for impact to Big or Little King Springs from active dewatering, which would 

allow the draft EMP to be revised to address any such impacts.  Id. at 57; Tr. 1488 (Hubbell). 

Similarly, testing under the APT plan will resolve any concerns that the draft EMP is based on 

Model 1 (Intervenors’ Findings at 45) because that testing will confirm the accuracy of the groundwater 

modeling based on actual usage.  PEF Findings at 48; PEF300 at 27-30; Tr. 1486-1487 (Hubbell).  If the 

results of such testing indicate that the transmissivity or leakance values differ by more than 20% from 

those values included in Model 1, the COC require PEF to perform revised groundwater modeling using 

this data to confirm that the withdrawal will meet the SWFWMD’s conditions for groundwater 

withdrawals.  PEF Findings at 49; PEF005 at 45-46; PEF300 at 27-29.  If the groundwater modeling is 

redone and the SWFWMD has concerns about the impacts, PEF will revise the EMP.  Tr. 1487 (Hubbell).  

In addition, as Dr. Dunn testified, “the same monitoring program will be adequate to detect a change if 

Model 2 is a more accurate description or prediction of the drawdowns that will result from the operation 

of a well field.”  Tr. 1481.  Under such a scenario, PEF would change the locations of the nearfield, 

farfield, and background wetland monitoring transects from those proposed in the draft EMP to locations 

appropriate to the actual drawdown contours.  Tr. 1478 (Dunn). 
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The Intervenors are also mistaken in their assertion that PEF has no plans to conduct any off-site 

monitoring.  Intervenors’ Findings at 46.  As described in Dr. Dunn’s initial testimony, the EMP will 

monitor background transects, which will be located outside of the area that will be influenced by the 

modeled drawdown.  PEF300 at 31.  Figure 3 in the draft EMP provides the potential locations of the 

background transects, and shows that two of these transects are located to the east of the LNP site, while 

the third is located on the North Property, outside the expected area of wellfield drawdown.  PEF305 at 

14.  In fact, during the hearing, Dr. Bacchus confirmed that those two transects were located off-site.  Tr. 

1537. 

The Intervenors also incorrectly state that “the EMP may be discontinued after five years, 

whether or not impact is observed.”  Intervenors’ Findings at 46.  First, the COC authorize PEF to present 

a request to the SWFWMD to be released from monitoring not within five years after monitoring begins, 

but after five years of monitoring following groundwater use rising to more than 1.25 mgd (annual 

average daily withdrawal quantity) from all production wells.17  PEF005, Condition C.II.A.2.a.i.  Second, 

the SWFWMD will not approve such a request if the EMP monitoring indicates any deteriorating 

hydrological conditions, which will be evident well before the wetlands exhibit any indicators of harm.  

PEF Findings at 50-51; PEF300 at 35; Tr. 1498-1499 (Hubbell).  With respect future release from EMP 

monitoring, Mr. Hubbell testified that deteriorating hydrological conditions would be “an insurmountable 

hurdle that [PEF] couldn’t get over.”  Tr. 1499 (Hubbell). 

The Intervenors also argue that baseline measurements of wetlands under the draft EMP will be 

deficient because they will be taken during construction when 90,000 gallons per day of groundwater is 

being extracted, and that the monitoring will not take into account alterations of hydroperiods that have 

already occurred or would occur during construction.  Intervenors’ Findings at 4518, 47.  First, it is not yet 

                                                      
17 Monitoring under the EMP must begin one year prior to initial use of the first production well in excess 

of 100,000 gallons per day (annual average) for production purposes.  PEF005, Condition C.II.A.2.a.i. 
18 Intervenors’ mistakenly refer to the “APT” on this page for this allegation. 
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determined that baseline monitoring will occur before the construction well is in operation, since the 

startup of baseline monitoring is tied to operation of the production wells, not the construction well.  PEF 

Findings at 49-50.  Second, the Intervenors ignore the pages of the draft EMP that explain that the 

baseline data for the monitored wetlands will be extended through regression analysis with regional 

background lake, wetland or surficial aquifer system wells with long periods of record, hindcasting a 

historic data range with the objective of estimating a long-term baseline of approximately twenty years.  

PEF305 at 17-18.  Third, consistent with the SWFWMD’s Wetland Assessment Procedure, a history must 

be established for each wetland selected for monitoring, which includes a review of historical aerial 

photography and previous hydrologic studies in the vicinity of the LNP site, and initial field visits to 

establish long-term biological indicators of past and current hydrological conditions.  Id. at 18-19.  

Therefore, Intervenors’ concerns regarding the adequacy of the baseline period are misplaced.   

Intervenors also critique the scope of monitoring under the draft EMP, stating that the draft EMP 

fails to monitor for water quality or the impacts of salt deposition.  Intervenors’ Findings at 47-48.  

Although the EMP does not monitor for water quality, the COC independently impose on PEF a detailed 

groundwater quality monitoring program.  PEF Findings at 53; PEF005 at 49-52.  This program requires 

monitoring for, among other parameters, chlorides and total dissolved solids.  PEF Findings at 53.  

Chlorides and total dissolved solids are indicators of the salinity of groundwater.  It also is unnecessary 

for the draft EMP to monitor for the impacts of salt deposition on wetlands in light of both the Staff’s and 

PEF’s conclusion that there would be very low impacts, if any, from salt deposition.  Id. at 87-90; 

PEF600 at 11; PEF315 at 17-19; NRC001 at 5-21 to 5-25. 

Intervenors assert that the “ultimate” mitigation commitment in the EMP is “little more than an 

illusory promise” because installation of a desalination plant would be “prohibitively expensive.”  

Intervenors’ Findings at 47.  In support, Intervenors claim that PEF’s own witness “declared such a plant 

to be infeasible.”  Id.  In fact, Mr. Hubbell, in response to a Board question in the context of alternatives 

to the production wells for operational water supply did offer his opinion that a desalination plant for such 
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a small water supply is not “economically feasible.”  Tr. 1516-1517.  Mr. Hubbell contrasted such a use 

of a desalination plant for 1.58 mgd with the 25 mgd per day plant built by Tampa Bay.  In Tampa Bay, 

the plant provides water for three counties and the cost is spread over a large population.  Id. at 1517.  Mr. 

Hubbell did not know, however, how much a desalination plant would cost for the LNP’s needs.  Id.  

While there is no disagreement that a desalination plant is not the most economically feasible alternative, 

it is a feasible alternative if an alternative water supply is necessary, as noted in the COC and in the draft 

EMP.  Mr. Hubbell testified as much at the end of his discussion of this question with the Board.  Id. at 

1518-1519.  It is not illusory to have such a back-up mitigation plan, just unlikely to be required and 

expensive if required. 

Intervenors also criticize deepening production wells to withdraw from deeper intervals of the 

aquifer to moderate surficial aquifer drawdown, which is another potential mitigation measure that is 

listed in the draft EMP.  Intervenors’ Findings at 48.  Although Intervenors assert that such deeper wells 

will not work to eliminate impacts, Intervenors provide no evidence to support their claim. 

Lastly, the Intervenors argue that the Staff places undue reliance on “the prediction of rigorous 

enforcement of the EMP” and that, in practice, the processes established under Florida law often fail to 

prevent impacts.  Id.  The Intervenors cite to no examples where the SWFWMD or the FDEP have failed 

to enforce similar conditions of certification or a water use permit, failed to implement an EMP, or which 

show that the Florida laws designed to prevent impacts on wetlands will actually fail to accomplish this 

goal.  In contrast, Mr. Hubbell, the former Executive Director of SWFWMD, testified that in his 

experience, SWFWMD “watch[es] these things very, very closely” and that the SWFWMD’s track record 

of compliance for the last 15 years provides the “trust factor” that the SWFWMD will enforce its 
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programs.  Tr. 1496, 1511.19  There is no basis in the record or otherwise for assuming that the 

SWFWMD and the FDEP will not enforce their own programs.   

2. The Intervenors’ Claims Regarding Cumulative Impacts Are Without Merit 

The Intervenors claim that “PEF proposes removing significant amounts of water from an 

ecosystem already stressed from alterations in natural hydroperiods.”  Intervenors’ Findings at 49.  Dr. 

Dunn previously addressed this claim in his rebuttal testimony, pointing out that Dr. Bacchus offers no 

explanation for, or evidence to support, her assertion, that ecosystems are already stressed from alteration 

of natural hydroperiods.  PEF315 at 8.  As discussed earlier, Intervenors’ assertion that “significant 

amounts” of water will be removed from the ecosystem is also not supported by the record.  See supra at 

10-11.   

The FEIS evaluated the cumulative impacts to terrestrial resources from past, present, and 

reasonably foreseeable future actions in the geographic area of interest of the LNP site, and concluded 

that such impacts would be MODERATE.  NRC001 at 7-28 to 7-29.  Intervenors concede that these 

cumulative impacts “include the direct impacts of the LNP, combined with other impacts such as salt 

intrusion, salt drift from LNP cooling towers, climate change effects, and impacts from nearby mining 

operations.”  Intervenors’ Findings at 49.  However, the Intervenors contend that the Staff cannot make a 

reasoned assessment of cumulative impacts because it “has gathered very little information about the 

dewatering impacts, and much of it is concededly faulty.”  Id.  To the contrary, the Staff has thoroughly 

evaluated the impacts from active dewatering during LNP operation and accurately characterized the 

impacts as SMALL, and in one case, SMALL to MODERATE.  PEF Findings at 43-46; PEF300 at 7, 14, 

37, 41; NRC001 at 5-8, 5-16, 5-47, 5-58, 5-135 to 5-136. 

The Intervenors’ claims that the groundwater models are inapplicable to the specific 

characteristics of the LNP site (Intervenors’ Findings at 50) have been comprehensively refuted by PEF.  

                                                      
19 In addition, the LNP’s annual monitoring reports will be available online for public scrutiny through the 

SWFWMD’s Water Management Information System.  Tr. 1524-1525 (Hubbell). 
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PEF Findings at 28-37.  In addition, PEF has demonstrated that the cumulative impacts of dewatering 

with salt intrusion, salt drift, competing industrial water uses, and wildfires (see Intervenors’ Findings at 

50) in varying combinations will not be greater than SMALL.  PEF Findings at 37-39, 57-59, 74-81, 90; 

PEF315 at 17-19, 14-16, 19-20.  Regarding the cumulative impacts associated with changes in sea level 

from climate change (see Intervenors’ Findings at 50), Dr. Howroyd explains that, while the FEIS 

acknowledges this potential effect of climate change, the “FEIS does not provide any definitive indication 

of changes in temperature, precipitation, or sea level changes (NRC001 at 7-9) since there are no 

scientifically supportable theories for making those quantifications.”  PEF506 at 11.  The record in this 

proceeding demonstrates that the FEIS has adequately addressed and accurately quantified the reasonably 

foreseeable cumulative impacts from LNP groundwater withdrawals combined with other impacts at issue 

in Contention 4A.  

E. Miscellaneous Issues 

1.  Rainfall Data And Drought  

The Intervenors contend that the FEIS relies on out-of-date precipitation information, failing to 

recognize increasing periods of drought, and that it is inappropriate to rely upon long-term averaging of 

rainfall conditions and “hydroperiods.”  Intervenors’ Findings at 50.  However, as PEF has pointed out 

throughout this proceeding, it is not reasonable to characterize the rainfall of the region using a short 

period of time, particularly when the LNP will be operational for 40 to 60 years.  PEF Findings at 69; 

PEF506 at 12.  In addition, even 5 and 10 year rolling precipitation averages in Levy County show that it 

is reasonable for the FEIS to rely on annual rainfall of 53 inches.  PEF Findings at 69; PEF506 at 13.   

Furthermore, appropriate and reasonable considerations of drought conditions and impacts to 

hydroperiods are embedded in the FEIS, particularly through the FEIS’s consideration of the dewatering 

analyses provided by the SWFWMD and the Staff, and the requirements established by the COC, 

especially the EMP.  PEF Findings at 59-62; PEF315 at 2-7, 9-10.  The dynamic statistical hydrology 

approach used by the SWFWMD (instead of the more simplistic concept of hydroperiods) acknowledges 
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that wetlands and aquatic ecosystems are adapted to a range of natural inundation and dewatering 

conditions, and that both types are needed to maintain the structure, functions, and species assemblages of 

the wetlands and aquatic ecosystems.  PEF Findings at 60; PEF315 at 3-4.  The wetlands and aquatic 

ecosystems and their underlying aquifers on and in the vicinity of the LNP site are robustly adapted to 

annual wet and dry periods, as well as to short, intermediate and long term drought cycles.  PEF Findings 

at 61; PEF315 at 9-10; PEF300 at 21-23.   

Intervenors also claim that, during times of drought, “the resource” can be destroyed by over-

pumping, which leads to saltwater intrusion.  Intervenors’ Findings at 50.  The Intervenors fail to 

acknowledge that PEF will be unable to “over-pump” groundwater during times of drought because the 

COC will prevent unacceptable adverse impacts to wetlands and aquatic ecosystems from occurring 

through the monitoring requirements of the EMP and, if necessary, the implementation of mitigation 

measures, including the use of an alternative water supply.  PEF315 at 10.  Additionally, the Intervenors’ 

claims that groundwater withdrawals associated with the LNP will result in saltwater intrusion are 

without merit.  PEF Findings at 57-59; PEF016 at 12-13. 

2. The FEIS Extensively Analyzes And Accurately Quantifies Impacts On 
Listed Species 

When they describe the environment surrounding the LNP site, the Intervenors identify Federal 

and State listed species that Intervenors claim, without support, “could be adversely affected by the 

construction and operation of the LNP.”  Intervenors’ Findings at 11-12.  Intervenors fail to point out, 

however, that the FEIS extensively discusses the potential impacts on Federally listed species and 

concludes that: (1) impacts on aquatic species would be minimal; and (2) impacts to terrestrial species 

would be SMALL to MODERATE.  PEF Findings at 92; NRC001 at 4-78, 5-60, 4-71 to 4-72, 5-47.  

These findings are supported by the Biological Assessments prepared for the National Marine Fisheries 

Service and the U.S. Fish and Wildlife Service, and the Biological Opinion issued by the U.S. Fish and 

Wildlife Service, all of which are found in Appendix F to the FEIS.  Id. at 93.  Manatees, with which the 
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Intervenors appear particularly concerned (see Intervenors’ Findings at 12, 13), are included in these 

discussions and conclusions.  See NRC001 at 4-77, 5-60, F-155 to F-158, F-167 to F-168, F-184, F-196, 

F-199.   

Contention 4A specifically mentions only Federally listed species, not State listed species.  

However, the FEIS also addresses the potential impacts on State listed species, and similarly concludes 

that the impacts to aquatic species would be SMALL and to terrestrial species would be SMALL to 

MODERATE.  NRC001 at 4-58 to 4-61, 4-76 to 4-78, 4-136, 5-38 to 5-42, 5-60. 

3. The Intervenors’ Criticism Of Salt Dispersion Modeling Is Without Merit  

Citing to the direct and rebuttal testimony of PEF’s witness Dr. Howroyd, the Intervenors 

criticize PEF’s salt dispersion modeling because it allegedly was “based on long-term average 

meteorological conditions.”  Intervenors’ Findings at 50.  The Intervenors are wrong.  Nowhere does Dr. 

Howroyd’s direct testimony state, or even imply, that “average” meteorological data were used in the 

model.  To the contrary, the direct testimony cited by Intervenors explains that PEF’s (and the NRC’s) 

salt dispersion model used “a long-term period of recorded meteorological data” to estimate salt 

deposition rates.  PEF500 at 7.  Indeed, Dr. Howroyd testified that the model used “five years” of 

“hourly” data, and that the highest predicted salt deposition rate at each location was associated with the 

“worst case meteorological conditions.”  Id. at 7, 9.  Nothing in this testimony indicates that average 

meteorological conditions were used in the model.   

The Intervenors also cite to Dr. Howroyd’s rebuttal testimony, which does reference rainfall 

averages.  Intervenors’ Findings at 50.  But nothing in that testimony states that rainfall averages were 

used in the salt dispersion model.  Rather, Dr. Howroyd’s rebuttal states that rainfall averages were 

referenced in the FEIS’s discussion regarding the potential future effects of soil salinization on 

vegetation.  PEF506 at 12.  However, as Dr. Howroyd’s rebuttal points out in the very answer cited by the 

Intervenors, “the NRC Staff also specifically evaluated the impact of salinity in soils due to salt 
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deposition during periods of drought rather than during a period of average annual rainfall.”  Id. at 12 

(emphasis added).  

IV. CONCLUSIONS OF LAW 
 
The Intervenors’ conclusions of law generally repeat arguments from the Intervenors’ proposed 

factual findings which purport to demonstrate that the Staff lacked sufficient information to take the “hard 

look” required by NEPA.  Those arguments are rebutted above.   

In general, there is no disagreement among the parties regarding the legal standards that are 

applicable to this case.  The legal dispute in this proceeding is whether the FEIS satisfies those standards.  

In that regard, PEF and the Staff contend that: (1) the Board has taken the required hard look at the 

reasonably foreseeable impacts at issue in Contention 4A; (2) the testing, monitoring and mitigation 

required by the COC satisfy NEPA; and (3) the Staff placed the proper weight on the State of Florida’s 

imposition of, and power to enforce, the COC.  The Intervenors challenge each of those positions.   

PEF has set forth its arguments regarding these key legal issues in numerous filings that it has 

submitted throughout this proceeding, most recently in its December 5, 2012 Proposed Findings of Fact 

and Conclusions of Law (at 95-108) and in the Overview section of this Rebuttal.  The Intervenors’ 

proposed conclusions of law raise no new legal issue that merits further discussion.   

     Respectfully Submitted, 
        
     /Signed electronically by John H. O’Neill, Jr./ 
     John H. O’Neill, Jr. 
     Michael G. Lepre 
     Jennifer A. Giblin 
     Robert B. Ross 
           

PILLSBURY WINTHROP SHAW PITTMAN LLP 
     2300 N Street, NW 
     Washington, DC 20037-1128 
     Tel. (202) 663-8148 

     Counsel for Progress Energy Florida, Inc. 

December 20, 2012 



 
 

APPENDIX A 
 

TABLE OF ACRONYMS 
 
Acronym Definition 

 
ALJ Administrative Law Judge 

 
APT  Aquifer Performance Testing  

 
CFBC Cross Florida Barge Canal 

 
COC Conditions of Certification 

 
DWRM2 District Wide Regulation Model Version 2 

 
EMP Environmental Monitoring Plan 

 
FDEP Florida Department of Environmental Protection 

 
FEIS Final Environmental Impact Statement 

 
FGS Florida Geological Survey 

 
FSAR Final Safety Analysis Report 

 
LNP Levy Nuclear Plant 

 
NEPA National Environmental Policy Act 

 
NRC U.S. Nuclear Regulatory Commission 

 
PEF Progress Energy Florida, Inc. 

 
RAI Request for Additional Information 

 
SFWMD South Florida Water Management District 

 
SWFWMD Southwest Florida Water Management District 

 
UFA Upper Floridan Aquifer 

 
USGS U.S. Geological Survey 

 
WUP Water Use Permit 
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