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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 PROPOSED FINDINGS OF FACT AND 
CONCLUSIONS OF LAW 

 

I. INTRODUCTION 

Pursuant to 10 C.F.R. § 2.1209, and the schedule established by the Atomic Safety and Licensing 

Board (“Board”) at the conclusion of the contested hearing in this proceeding on November 1, 2012, 

Progress Energy Florida, Inc. (“PEF”1) submits its findings of fact and conclusions of law concerning 

Contention 4A.   

This proceeding involves the issue of whether the Final Environmental Impact Statement 

(“FEIS”) prepared by the Nuclear Regulatory Commission (“NRC”) Staff (“Staff”) for PEF’s proposed 

new nuclear plant in Levy County, Florida (the “LNP”) takes the required “hard look” at the “reasonably 

foreseeable” environmental impacts at issue in Contention 4A, as required under the NRC’s regulations at 

10 C.F.R. Part 51 and the National Environmental Policy Act (“NEPA”).  The findings of fact and 

conclusions of law set forth below demonstrate that the FEIS satisfies those requirements.  Accordingly, 

the Board should find that Contention 4A is without merit. 

II. PROCEDURAL HISTORY 

On July 28, 2008, PEF filed with the NRC an application (the “COLA”) seeking combined 

licenses (“COLs”) to construct and operate two Westinghouse AP1000 pressurized water reactors in Levy 

County, Florida.  The Staff docketed the COLA on October 6, 2008.  73 Fed. Reg. 60,726 (Oct. 14, 

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

this document. 
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2008).  On December 8, 2008, the NRC published a Notice of Order, Hearing and Opportunity to Petition 

for Leave to Intervene in this proceeding.  73 Fed. Reg. 74,532 (Dec. 8, 2008).  

On February 6, 2009, The Green Party of Florida,2 The Ecology Party of Florida, and Nuclear 

Information and Resource Service (the “Intervenors”) collectively filed a “Petition to Intervene and 

Request for Hearing” in this proceeding (“Petition”).3  The Petition set forth the Intervenors’ proposed 

Contentions 1 through 11.4  PEF filed an answer opposing the Petition on March 3, 2009.5  The Board 

held oral argument on April 20 and 21, 2009.  On July 8, 2009, the Board issued an Order granting the 

Petition and admitting three of the Intervenors’ Contentions, including environmental “Contention 4,” as 

restated and narrowed by the Board in Attachment A to its Order.6  The remaining procedural history 

discussion in these proposed findings will focus on Contention 4 – as superseded by Contention 4A – 

since that is the only remaining Contention at issue in this contested proceeding.7 

On August 5, 2010, the Staff, along with the U.S. Army Corps of Engineers (“USACE”) as a 

cooperating agency, issued its Draft Environmental Impact Statement (“DEIS”) for the LNP.8  Two public 

                                                 
2  The Green Party of Florida has since withdrawn from this proceeding.  Notice of Withdrawal (May 17, 

2012). 
3  Petition to Intervene and Request for Hearing by The Green Party of Florida, The Ecology Party of 

Florida, and Nuclear Information and Resource Service (Feb. 6, 2009). 
4  The Intervenors subsequently filed additional proposed contentions, none of which the Board admitted 

for hearing.   
5  Progress Energy’s Answer Opposing Petition for Intervention and Request for Hearing by The Green 

Party of Florida, The Ecology Party of Florida, and Nuclear Information and Resource Service (Mar. 3, 
2009). 

6  Progress Energy Florida, Inc. (Levy County Nuclear Power Plant, Units 1 and 2), LBP-09-10, 70 NRC 
51 (2009).  On July 20, 2009, PEF appealed LBP-09-10 to the Commission.  The Commission denied 
PEF’s appeal.  Progress Energy Florida, Inc. (Combined License Application for Levy County Nuclear 
Power Plant, Units 1 and 2), CLI-10-2, 71 NRC 27 (2010).  

7  The Board has held in abeyance Intervenors’ Motion for Leave to File a New Contention Concerning 
Temporary Storage and Ultimate Disposal of Spent Reactor Fuel at Levy Nuclear Power Plant (July 9, 
2012).  See Licensing Board Order (Holding Proposed New Contention in Abeyance) (Aug. 16, 2012) 
(unpublished). 

8  Draft Environmental Impact Statement for Combined Licenses (COLs) for Levy Nuclear Plant Units 1 
and 2, Draft Report for Comment, NUREG-1941 (Aug. 2010), available at ADAMS Accession Nos. 
ML102140231, ML102140235. 
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meetings regarding the DEIS were held on September 23, 2010 in Crystal River, Florida.  Numerous 

comments on the DEIS were submitted by the public.9   

On November 15, 2010, the Intervenors filed a motion seeking to amend Contention 4.10  The 

amended contention raised challenges to the DEIS that were similar to the challenges the Intervenors 

previously had raised in Contention 4 to the environmental report (“ER”) PEF submitted as part of the 

COLA.  Over the objections of PEF and the Staff, the Board admitted “Contention 4A” as restated and 

narrowed in Attachment A to the Board’s Order.11  The Board stated that the admitted portions of 

Contention 4A superseded the previously admitted counterparts in Contention 4.12   

Contention 4A, as admitted, states: 

The Draft Environmental Impact Statement (DEIS) fails to comply with 
10 C.F.R. Part 51 and the National Environmental Policy Act because it 
fails to specifically and adequately address, and inappropriately 
characterizes as SMALL,13 certain direct, indirect, and cumulative 
impacts, onsite and offsite, of constructing and operating the proposed 
LNP facility: 

A. Impacts to wetlands, floodplains, special aquatic sites, and other 
waters, associated with dewatering, specifically: 

1. Impacts resulting from active and passive dewatering; 

2. Impacts resulting from the connection of the site to the 
underlying Floridan aquifer system; 

3. Impacts on Outstanding Florida Waters such as the 
Withlacoochee and Waccasassa Rivers; 

                                                 
9  A list of the comments, the comments themselves, and the Staff’s responses are provided in Appendix 

E of the FEIS. 
10  Ecology Party of Florida, Green Party of Florida, Nuclear Information and Resource Service Amended 

Contention 4 (Nov. 15, 2010). 
11  Licensing Board Memorandum and Order (Admitting Contention 4A) (Feb. 2, 2011) (unpublished) 

(“Licensing Board Memorandum and Order of Feb. 2, 2011”). 
12  Id. at 22.  
13 The NRC has established three levels of significance for disclosing in an EIS the level of environmental 

impacts of a proposed action.  They are: SMALL – Environmental effects are not detectable or are so 
minor that they will neither destabilize nor noticeably alter any important attribute of the resource; 
MODERATE – Environmental effects are sufficient to alter noticeably, but not to destabilize, 
important attributes of the resource; LARGE – Environmental effects are clearly noticeable and are 
sufficient to destabilize important attributes of the resource.  NRC001 at 1-3 to 1-4. 
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4. Impacts on water quality and the aquatic environment due to 
alterations and increases in nutrient concentrations caused by the 
removal of water; and 

5. Impacts on water quality and the aquatic environment due to 
increased nutrients resulting from destructive wildfires resulting 
from dewatering. 

B. Impacts to wetlands, floodplains, special aquatic sites, and other 
waters, associated with salt drift and salt deposition resulting from 
cooling towers (that use salt water) being situated in an inland, 
freshwater wetland area of the LNP site. 

C. As a result of the omissions and inadequacies described above, the 
Draft Environmental Impact Statement also failed to adequately 
identify, and inappropriately characterizes as SMALL, the proposed 
project’s zone of: 

1. Environmental impacts; 

2. Impact on Federally listed species; 

3. Irreversible and irretrievable environmental impacts; and 

4. Appropriate mitigation measures.14 

On April 27, 2012, the Staff, along with the USACE as a cooperating agency, issued its FEIS 

regarding the LNP.15  The FEIS states: “After considering the environmental aspects of the proposed 

action, the NRC staff’s recommendation to the Commission is that the COLs be issued as proposed.”16  

The FEIS adds: 

This recommendation is based on (1) the [COLA], including the 
Environmental Report (ER), submitted by PEF; (2) consultation with 
Federal, State, Tribal and local agencies; (3) the review team’s 
independent review; (4) the consideration of public scoping and draft EIS 
comments; and (5) the assessments summarized in this EIS, including the 
potential mitigation measures identified in the ER and this EIS.17  

Issuance of the FEIS was the “trigger date” for proceeding with the contested hearing regarding 

Contention 4A. 

                                                 
14  Licensing Board Memorandum and Order of Feb. 2, 2011, Attachment A. 
15  Environmental Impact Statement for Combined Licenses (COLs) for Levy Nuclear Units 1 and 2, Final 

Report, NUREG-1941 (Apr. 2012) (NRC001). 
16  Id. at iii. 
17  Id. 
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Consistent with the procedural schedule established by the Board for the contested proceeding, on 

June 26, 2012 the parties submitted initial statements of position,18 pre-filed direct testimony, and 

supporting exhibits.  On July 31, 2012, the parties submitted rebuttal statements of position,19 pre-filed 

rebuttal testimony, and supporting exhibits.  PEF and the NRC submitted motions in limine and motions 

to strike on August 10, 2012.20  On September 6, 2012, the Board issued an Order granting in part and 

denying in part those motions.21   

On September 21, 2012, the Board issued an Order requesting that the parties submit initial and 

rebuttal legal briefs regarding eight legal issues identified by the Board.22  The parties submitted those 

initial and rebuttal briefs on October 5, 2012 and October 12, 2012, respectively.23   

The Board held the contested hearing regarding Contention 4A on October 31 and November 1, 

2012 at the Levy County Courthouse in Bronson, Florida.  As required by the Board, PEF now submits its 

proposed findings of fact and conclusions of law regarding Contention 4A. 

                                                 
18 Progress Energy Florida, Inc.’s Initial Statement of Position in the Contested Hearing for Contention 

4A (June 26, 2012) (“PEF Initial Statement”); NRC Staff Initial Statement of Position (June 26, 2012) 
(“Staff Initial Statement”); Intervenors’ Initial Statement of Position Regarding Contention 4 (June 26, 
2012) (“Intervenors Initial Statement”). 

19 Progress Energy Florida, Inc.’s Rebuttal Statement of Position in the Contested Hearing for Contention 
4A (July 31, 2012) (“PEF Rebuttal Statement”); NRC Staff Rebuttal Statement of Position (July 31, 
2012) (“Staff Rebuttal Statement”); Intervenors’ Response Statement of Position Regarding Contention 
4) (July 31, 2012) (“Intervenors Rebuttal Statement”). 

20 Progress Energy Florida, Inc.’s Motion To Strike Intervenors’ Arguments And Testimony That Are 
Outside The Scope Of The Contested Hearing And That Raise A New, Untimely Contention (Aug. 10, 
2012); NRC Staff Motion In Limine To Exclude Portions Of The Parties’ Testimony And Statements 
Of Position (Aug. 10, 2102). 

21 Licensing Board Order (Granting in Part and Denying in Part Motion in Limine and Motion to Strike) 
(Sept. 6, 2012) (unpublished).  

22 Licensing Board Order (Regarding the Briefing of Certain Legal Issues) (Sept. 21, 2012) (unpublished). 
23 Progress Energy Florida, Inc.’s Initial Brief Regarding Legal Issues in the Contested Hearing for 

Contention 4A (Oct. 5, 2012) (“PEF Initial Legal Brief”); NRC Staff Answer to Order Regarding the 
Briefing of Certain Legal Issues (Oct. 5, 2012) (“Staff Initial Legal Brief”); Intervenors’ Brief in 
Response to ASLB Order of September 21, 2012 (Oct. 5, 2012) (“Intervenors Initial Legal Brief”); 
Progress Energy Florida, Inc.’s Rebuttal Brief Regarding Legal Issues in the Contested Hearing for 
Contention 4A (Oct. 12, 2012) (“PEF Rebuttal Legal Brief”); Rebuttal Legal Brief in Response to 
Intervenors’ Brief of October 5, 2012 (Oct. 12, 2012) (“Staff Rebuttal Legal Brief”); Intervenors’ 
Reply Brief in Response to ASLB Order of September 21, 2012 (Oct. 12, 2012) (“Intervenors Rebuttal 
Legal Brief”). 
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III. THE EVIDENTIARY RECORD 

A. PEF 

PEF presented a total of nine expert witnesses in this proceeding.  As described below, seven of 

those witnesses submitted direct and rebuttal testimony.  PEF’s other two witnesses submitted only 

rebuttal testimony. 

PEF witness Dr. Mitchell Griffin submitted pre-filed direct and rebuttal testimony describing the 

LNP site and its surroundings.  His testimony also addressed issues relating to passive dewatering during 

construction and operation of the LNP as well as active dewatering during the LNP’s construction.  

Dr. Griffin is a Principal Technologist in water resources with CH2M HILL, Inc. in Gainesville, Florida.  

He holds a Ph.D., an M.S., and a B.S. in Civil Engineering.  He has more than 30 years of experience in 

the field of water resources engineering and has extensive experience in the State of Florida.  Dr. Griffin 

has addressed water issues relating to the LNP for approximately six years.  PEF Initial Statement at 8; 

PEF003.  Dr. Griffin’s testimony and exhibits are set forth in PEF001 through PEF024.   

PEF witness Mr. James Rumbaugh submitted pre-filed direct and rebuttal testimony addressing 

the design and calibration of the regional computer model – the District Wide Regulation Model, Version 

2 (“DWRM2”) – that was used in predicting the impact on water resources from groundwater withdrawal 

during construction and operation of the LNP.  Mr. Rumbaugh works for ESI Simulations.  He is a 

licensed Professional Geologist in Florida and Georgia and holds M.S. and B.S. degrees in Geology.  

Mr. Rumbaugh designed and calibrated the DWRM2, which is used by the Southwest Florida Water 

Management District (“SWFWMD”) in evaluating water use permit (“WUP”) applications.  PEF Initial 

Statement at 8; PEF102.  Mr. Rumbaugh’s testimony and exhibits are set forth in PEF100 through 

PEF105.   

PEF witness Mr. Jeffrey Lehnen submitted pre-filed direct and rebuttal testimony addressing 

computer modeling of the effects on water resources from active groundwater withdrawals during 

construction and operation of the LNP.  Mr. Lehnen is a Senior Hydrogeologist with CH2M HILL, Inc. in 

Gainesville, Florida.  Mr. Lehnen and his team performed the groundwater modeling supporting the 
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COLA and the FEIS.  Mr. Lehnen holds a B.S. degree in Geology and is a licensed Professional 

Geologist in the State of Florida.  He has more than 34 years of research and experience in hydrogeology 

and water resource evaluation and planning in Florida.  PEF Initial Statement at 8-9; PEF202.  

Mr. Lehnen’s testimony and supporting exhibits are set forth in PEF200 through PEF228.   

PEF witness Dr. William Dunn submitted pre-filed direct and rebuttal testimony addressing the 

potential direct, indirect and cumulative impacts on water resources from active dewatering during 

operation of the LNP and from active dewatering during construction of the LNP.  He also addresses 

issues regarding the LNP’s zone of impacts, including impacts on Federally listed species.  Dr. Dunn is a 

founder and partner with Dunn, Salsano & Vergara Consulting, LLC, in Gainesville, Florida, where he is 

the firm’s principal scientist.  He holds a Ph.D. in Systems Ecology, an M.S. in Botany, and a B.S. in 

Biology.  Dr. Dunn has 35 years of experience as an environmental scientist and project manager for 

environmental and water resource management projects, primarily in Florida.  PEF Initial Statement at 9; 

PEF302.  Dr. Dunn’s testimony and supporting exhibits are set forth in PEF300 through PEF316.   

PEF witness Dr. Kevin Robertson submitted pre-filed direct and rebuttal testimony addressing 

whether wildfires will be caused by active and passive dewatering during construction and operation of 

the LNP.  His testimony also discusses the potential impacts on water quality and the aquatic environment 

due to increased nutrients allegedly resulting from such wildfires.  Dr. Robertson is a Fire Ecology 

Research Scientist and the Fire Ecology Program Director at Tall Timbers Research Station and Land 

Conservancy in Tallahassee, Florida.  Dr. Robertson holds a Ph.D. and an M.S. in Plant Biology, as well 

as a B.S. in Botany.  He is a Certified Prescribed Fire Practitioner in Florida, Georgia, and Mississippi.  

Dr. Robertson has more than 20 years of experience researching, studying and publishing about the 

ecological impacts of fire.  PEF Initial Statement at 9; PEF402.  Dr. Robertson’s testimony and 

supporting exhibits are set forth in PEF400 through PEF411. 

PEF witness Dr. George Howroyd submitted pre-filed direct and rebuttal testimony addressing 

the maximum amount and dispersion of salt deposition from the LNP’s mechanical draft cooling towers.  

His testimony also addresses issues relating to climate change and projected rainfall levels at the LNP.  
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Dr. Howroyd is a Vice President and Technology Fellow at CH2M HILL, Inc. in Atlanta, Georgia.  He 

holds a Ph.D., an M.S., and a B.S. in Mechanical Engineering.  He is a licensed Professional Engineer in 

Georgia and Mississippi.  He also is certified by the American Meteorological Society as a Certified 

Consulting Meteorologist.  Dr. Howroyd has 30 years of experience as an environmental and engineering 

consultant performing air quality and environmental evaluations and assessments of industrial facilities.  

Dr. Howroyd and his team performed the salt drift dispersion modeling supporting the COLA.  PEF 

Initial Statement at 9-10; PEF502.  Dr. Howroyd’s testimony and supporting exhibits are set forth in 

PEF500 through PEF508.   

PEF witness Dr. Eldon Blancher submitted pre-filed direct and rebuttal testimony addressing the 

impact on water resources of salt deposition from the LNP’s mechanical draft cooling towers.  Dr. 

Blancher is Chief Scientist and CEO of Sustainable Ecosystem Restoration in Mobile, Alabama.  He 

holds a Ph.D. in Environmental Engineering Sciences, an M.S. in Zoology and Physiology, and a B.S. in 

Biological Sciences.  For more than 30 years, he has specialized in assessing the impacts of the discharges 

of various substances on wetland and aquatic systems, including habitats throughout Florida.  PEF Initial 

Statement at 10; PEF602.  Dr. Blancher’s testimony and exhibits are set forth in PEF600 through PEF611.   

PEF witness Dr. Paul Rizzo submitted pre-filed rebuttal testimony in response to the Intervenors’ 

assertions that groundwater at the LNP flows through preferential conduits due to the presence of karst.  

Dr. Rizzo is the founder of Paul C. Rizzo Associates, Inc. located in Pittsburgh, Pennsylvania.  Dr. Rizzo 

holds a Ph.D., an M.S., and a B.S. in Civil Engineering.  He is a registered Professional Engineer in 36 

States, including Florida.  Dr. Rizzo has worked extensively on siting issues for nuclear power plants 

around the world, including in Florida.  Dr. Rizzo and his team assessed the geologic and geotechnical 

conditions of the LNP site to develop a plan for designing and constructing the LNP’s foundations.  He is 

the principal investigator and Engineer-of-Record for the structural foundation at the LNP site.  PEF 

Rebuttal Statement at 6; PEF702.  Dr. Rizzo’s testimony and supporting exhibits are set forth in PEF700 

through PEF705.   
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PEF witness Mr. Peter Hubbell submitted pre-filed rebuttal testimony in response to the 

Intervenors’ claims challenging the SWFWMD’s processes for water use permitting and the protection of 

water resources.  Mr. Hubbell is a co-founder, Principal, and Senior Hydrologist for Water Resources 

Associates, Inc. in Tampa, Florida.  Mr. Hubbell holds a B.S. in Hydrology and Water Resource 

Management.  He has spent most of his career addressing State, regional and local water resource issues 

in Florida.  From 1988 to 1997, Mr. Hubbell was the Executive Director of the SWFWMD.  Mr. Hubbell 

has worked with PEF to assist with developing PEF’s Environmental Monitoring Plan (“EMP”) 

(PEF305), Aquifer Performance Testing (“APT”) Plan (PEF304), and strategies for adaptive management 

in connection with the LNP’s proposed wellfield.  PEF Rebuttal Statement at 6; PEF802.  Mr. Hubbell’s 

testimony and supporting exhibits are set forth in PEF800 through PEF804.   

Dr. Griffin, Mr. Lehnen, Mr. Rumbaugh, Dr. Dunn, Dr. Rizzo, and Mr. Hubbell testified on 

behalf of PEF during the hearing held in this proceeding on October 31 and November 1, 2012.  PEF’s 

other witnesses were not called to testify. 

B. NRC Staff 

The Staff submitted pre-filed direct and rebuttal testimony from eleven witnesses.  An additional 

Staff witness provided rebuttal testimony.  The Staff generally presented combined testimony from 

various witnesses based upon their areas of specialty.   

Specifically, the Staff’s direct and rebuttal testimony relating to hydrological issues was 

sponsored by Mr. Daniel Barnhurst (a hydrologist with the NRC), Mr. Lance Vail (a Senior Research 

Engineer with Pacific Northwest National Laboratory (“PNNL”)), Dr. Rajiv Prasad (a Scientist in the 

Hydrology Group at PNNL), and Mr. Vince Vermeul (a Senior Research Engineer at PNNL).  Staff Initial 

Statement of Position at 9-10.   

The Staff’s direct and rebuttal testimony relating to terrestrial ecology was sponsored by Mr. 

Joseph Peyton Doub (an Environmental Scientist with the NRC) and Ms. Lara M. Aston (a Scientist with 

PNNL).  Id. at 10. 
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The Staff’s direct and rebuttal testimony relating to aquatic ecology was sponsored by Dr. 

Michael Masnik (Ecology Team Leader with the NRC) and Dr. Ann Miracle (a Scientist with PNNL).  Id.  

The Staff’s direct and rebuttal testimony relating to atmospheric issues was sponsored by Mr. 

Kevin Quinlan (a Physical Scientist with the NRC) and Dr. Larry Berg (a Research Scientist with PNNL).  

Id.   

Ms. Mallecia Sutton (a Project Manager with the NRC) sponsored the introduction of the FEIS 

(NRC001).  Id. at 9.  

The professional qualifications of these Staff witnesses are described on pages 10-17 of the 

Staff’s Initial Statement of Position and in NRC002 through NRC013.       

Dr. Gerry Stirewalt sponsored rebuttal testimony relating to geological characterization of the 

LNP site.  Dr. Stirewalt is a Senior Geologist in the NRC’s Office of New Reactors.  Dr. Stirewalt was 

the lead geologist for the Staff’s review of the LNP COLA.  Dr. Stirewalt has over 40 years of experience 

in surface and subsurface geological site characterizations.  NRC091 at 2.  Dr. Stirewalt has a Ph.D. in 

Structural Geology from the University of North Carolina at Chapel Hill.  NRC070. 

The exhibits supporting the Staff’s testimony are set forth in NRC001 through NRC081.  The 

Staff’s direct testimony is set forth in NRC090, and its rebuttal testimony is set forth in NRC091. 

Dr. Stirewalt, Mr. Barnhurst, Mr. Vermeul, Dr. Prasad, Mr. Doub, and Mr. Vail testified on 

behalf of the Staff during the hearing held in this proceeding on October 31 and November 1, 2012.  The 

Staff’s other witnesses did not testify.   

C. Intervenors 

The Intervenors submitted direct and rebuttal testimony from four witnesses.   

Intervenors’ witness Mr. Gareth Davies provided direct and rebuttal testimony regarding issues 

relating to karst and conduit flow.  He is a consulting hydrogeologist for Cambrian Ground Water Co., 

and also works for the Tennessee Department of Environment and Conservation in the Department of 

Energy Oversight Office.  Intervenors Initial Statement at 8.  Mr. Davies’s testimony and supporting 

exhibits are set forth in INT001R through INT009, and INT501R. 



11 

Intervenors’ witness Dr. Tim Hazlett provided direct and rebuttal testimony regarding 

groundwater modeling.  He is President and CEO of DHI Water & Environment, Inc., a consulting 

service business in the U.S. and Canada.  Intervenors Initial Statement at 8.  Dr. Hazlett’s testimony and 

supporting exhibits are set forth in INT101R through INT105, and INT601. 

Intervenors’ witness Mr. David Still provided direct and rebuttal testimony regarding regulation 

of water use in the State of Florida and, in particular, by the SWFWMD.  He has 18 years of experience 

as a regulator in the Suwanee River Water Management District.  Mr. Still is a consultant on technical and 

policy issues related to water management in Florida.  Intervenors Initial Statement at 8.  Mr. Still’s 

testimony and supporting exhibits are set forth in INT201R through INT218, and INT701. 

Intervenors’ witness Dr. Sydney Bacchus is a hydroecologist specializing in the assessment of 

hydroecological environmental impacts in the southeastern coastal plains physiographic province.  Dr. 

Bacchus is employed by Applied Environmental Services, L.L.C., as a hydroecologist.  Intervenors Initial 

Statement at 8.  Dr. Bacchus’s testimony and supporting exhibits are set forth in INT301R through 

INT447 (with various exhibits within that sequence having been withdrawn),24 and INT801 through 

INT803.   

Mr. Davies, Dr. Hazlett, and Dr. Bacchus testified on behalf of the Intervenors during the hearing 

held in this proceeding on October 31 and November 1, 2012.  Mr. Still was not called to testify. 

IV. FINDINGS OF FACT 

A. Contention 4A, Part A – Active Dewatering During LNP Operations 

(1) Overview  

1. Contention 4A alleges that, in preparing the FEIS, the Staff did not comply with its 

obligations under NEPA to evaluate the environmental impacts of active dewatering during 

LNP plant operations.  As admitted by the Board, the section of Contention 4A that will be 

addressed in this Section IV.A. of the Findings of Facts states:  

                                                 
24 See Intervenors’ Unopposed Motion to Withdraw Certain Exhibits (Nov. 9, 2012); Licensing Board 

Order (Admitting Intervenors’ Exhibits and Granting Motion to Withdraw Exhibits (Dec. 3, 2012) 
(unpublished). 
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The [FEIS] fails to comply with 10 C.F.R. Part 51 and the National 
Environmental Policy Act because it fails to specifically and adequately 
address, and inappropriately characterizes as SMALL, certain direct, 
indirect, and cumulative impacts, onsite and offsite, of constructing and 
operating the proposed LNP facility: 

A. Impacts to wetlands, floodplains, special aquatic sites, and other 
waters, associated with dewatering, specifically: 

1. Impacts resulting from active . . . dewatering; 

2. Impacts resulting from the connection of the site to the underlying 
Floridan aquifer system;  

 
3. Impacts on Outstanding Florida Waters such as the 

Withlacoochee and Waccasassa Rivers . . . . 
 

2. Although “active dewatering” is a term not generally used by water resource engineers or 

hydrogeologists, PEF understands that, in the context of the Intervenors’ contention, active 

dewatering means the withdrawal of water by mechanical means (e.g., via pumps).  PEF001 

at 9-10. 

3. Pursuant to the Florida Electrical Power Plant Siting Act (“PPSA”) (Fla. Stat. § 403.501 et 

seq.), following the review of the Florida Department of Environmental Protection 

(“FDEP”), the review of the SWFWMD, and a hearing before an administrative law judge 

in Florida, the Florida State Siting Board  (consisting of the Governor of Florida and his 

Cabinet) authorized the LNP to withdraw up to an annual average of 1.58 million gallons 

per day (“mgd”) of groundwater during operation of the two AP1000 reactors planned for 

the facility.  PEF005 at 41.  The LNP will use such groundwater for general plant 

operations, including service-water cooling, potable water supply, raw water to the 

demineralizer, the fire protection system, and media filter backwash.  NRC001 at 5-7.  

4. The LNP’s authorized annual average operational withdrawal is inherently conservative, as 

annual average operational freshwater demands for the facility have been calculated not to 

exceed 1.26 mgd.  PEF200 at 14 (citing NRC001 at 3-27).  The authorized groundwater 

withdrawal rate of 1.58 mgd served as the basis for the LNP’s State of Florida site 
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certification and the Staff’s review of the LNP groundwater withdrawals in the FEIS.  See 

PEF004 at 25-26; NRC001 at 5-7.  Similarly, groundwater modeling of the LNP’s 

operational withdrawals was predicated on the conservative 1.58 mgd authorized annual 

average operational withdrawal.  PEF200 at 14. 

5. The LNP’s annual average authorized operational groundwater withdrawal of 1.58 mgd is 

small in comparison both with the withdrawals authorized for other groundwater users in the 

region, as well as hydrogeologists’ understanding of the abundance of groundwater 

resources in the area.  The LNP’s authorized groundwater withdrawals are dwarfed by 

municipal withdrawals in other parts of the SWFWMD’s jurisdiction (Tr. 1513-1514 

(Hubbell)), as well as by the withdrawals associated with other power plants in that 

jurisdiction.  PEF100 at 19 n.6.  This is a relatively small withdrawal from the aquifer.  The 

amount of water that will be used for operating the two LNP nuclear units is similar to a 

small agricultural operation.  Tr. 1513-1514 (Hubbell). 

6. Hydrogeologists understand groundwater resources in the area of the LNP production 

wellfield to be abundant.  PEF218 at 3-4.  The original calibration of the DWRM2 regional 

model used by SWFWMD hydrogeologists in their WUP activities calculates regional 

groundwater flow through the Upper Floridan Aquifer (“UFA”) in the vicinity of the LNP 

site25 to be approximately 450 mgd.  PEF211.  Consequently, the LNP’s authorized annual 

average groundwater withdrawal of 1.58 mgd represents a minute fraction (approximately 

0.35%) of the groundwater understood to flow within the UFA near the LNP site.26  PEF200 

at 15.  Although the Intervenors’ experts have proffered anecdotal evidence of groundwater 

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

refer 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 will refer to as the “South Property” or the “wellfield”.  Id.  PEF will 
use the term “LNP site” to refer to both the North and South Properties, consistent with the Board’s 
convention during the contested hearing.  See Tr. 1130 (Karlin). 

26 The LNP’s groundwater withdrawals are also small (0.76%) in comparison to the regional UFA flow 
rate (208 mgd) obtained from the recalibrated groundwater model (Model 2) generated by PEF in this 
proceeding at the Staff’s request.  PEF200 at 15 n.6 (citing PEF210 at 33).  
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depletion in the area, their evidence is inapposite as it relates either to areas that are a 

significant distance from the LNP production wellfield, or areas in which groundwater 

elevations are much lower than those at the LNP production wellfield.  PEF218 at 3-4. 

7. During an annual, week-long maintenance period in which both of the LNP’s reactors could 

be shut down, groundwater withdrawals were postulated to rise to an aggregate 5.8 mgd.  

NRC001 at 3-27.  However, this maximum-week withdrawal value represents an inherently 

conservative, “worst case” scenario.  Although both units at the LNP could (theoretically) 

be simultaneously shut down during an annual week-long maintenance period, that scenario 

is unlikely; PEF will generally stagger each reactor’s maintenance period to ensure 

continuity of power generation, thus placing less demand on the facility’s freshwater 

systems.  PEF200 at 14.  Additionally, the 5.8 mgd figure assumes a number of other worst-

case conditions — maximum cool down demand on the service cooling tower by each 

reactor, continued use of the demineralizer system by both reactors, and a fire that requires 

the maximum pumping flow of 1,250 gallons per minute (“gpm”) required to replenish the 

fire water storage tanks associated with each reactor — that are unlikely to occur 

simultaneously, if at all.  Id.  Nevertheless, groundwater modeling of the LNP’s maximum-

week groundwater withdrawal was predicated on the conservative 5.8 mgd figure.  PEF210 

at 9; PEF212 at 6. 

8. LNP operational freshwater needs will be supplied by four production wells located on the 

South Property.  BRD001 at 2-3.  The four LNP production wells will withdraw 

groundwater from the UFA.  NRC001 at 5-4.  During normal operations, the four LNP 

production wells will be operated on a rotating, daily basis (one well per day) such that the 

annual average pumping rate for each production well will be 275 gpm.  PEF200 at 13.   

9. The area in the vicinity of the LNP site is characterized by abundant water resources and 

relatively small aggregate authorized withdrawals by other permitted water users.  PEF218 

at 3-4.  The final location and configuration (including the number and spacing of 
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production wells) of the LNP production wellfield was determined after review of multiple 

wellfield locations and configurations and consultation with the SWFWMD.  PEF212 at 3-

4; Tr. 1413 (Lehnen).  As part of the SWFWMD review process, the wellfield was relocated 

from the North Property to the South Property.  Tr. 1265-1266 (Lehnen).  The wellfield 

location and configuration were selected to take advantage of the relatively higher 

transmissivity in the South Property as projected by the U.S. Geological Survey (“USGS”), 

the SWFWMD, and the DWRM2 regional model.  Tr. 1265-1266 (Lehnen); NRC018 at 14; 

NRC019 at 86; NRC022 at RAI 5.2.2-3; PEF200 at 13.  Relocation of the LNP production 

wellfield to the South Property also served to minimize environmental impacts to wetlands.  

PEF200 at 13; NRC001 at 5-8; NRC022 at RAI 5.2.2-3; NRC091 at 44.   

(2) Groundwater Modeling: DWRM2 Design And Calibration  

10. In preparing the FEIS, the Staff used groundwater modeling of the LNP’s State-authorized 

active groundwater withdrawals as a tool for evaluating the reasonably foreseeable 

environmental impacts of LNP operation.  NRC001 at 2-29; NRC090 at 44-45.  The Staff’s 

review of groundwater modeling consisted of an examination of both the groundwater 

modeling performed by CH2M HILL in support of PEF’s Florida site certification 

application (“Model 1”), as well as groundwater modeling incorporating more conservative 

assumptions identified by the Staff (“Model 2”).  NRC090 at 44-45.     

11. Both Model 1 and Model 2 derive from the DWRM2 regional groundwater model used by 

the SWFWMD to evaluate the potential impacts of groundwater withdrawals within the 

SWFWMD’s jurisdiction, which includes the LNP site.  PEF200 at 32.  The DWRM2 is a 

numerical, regional groundwater model adapted from the USGS MODFLOW-2000 

groundwater model code.  PEF100 at 11.  The MODFLOW-2000 code is widely used by 

hydrogeologists and water permitting authorities for simulating existing groundwater 

occurrence and flow, as well as predicting the effects of groundwater withdrawal on local 

and regional groundwater resources.  Id. at 10-11.  The DWRM2 regional model is an 
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evolutionary groundwater model which, like its predecessor the DWRM1, was 

commissioned by the SWFWMD so that the SWFWMD would have a groundwater model 

covering its entire district (with some overlap of adjacent water management districts) for 

use in its WUP activity.  Id. at 11.  The SWFWMD released the DWRM2 in 2007, 

incorporating WUPs issued through 2006.  Id.  A peer review of the DWRM2 conducted in 

2008-2009 concluded that the DWRM2 was “well suited to evaluate ground-water 

withdrawal impacts to the UFA.”  INT105 at 7.  

12. The Intervenors have criticized the DWRM2 as being a poor tool for simulating drawdown 

within the surficial aquifer, and have recommended the use of an integrated 

groundwater/surface water model (“integrated model”) instead.  INT101R at 5-8, 10.  

However, such an integrated model would be unnecessary for modeling the effects of LNP 

groundwater withdrawal because the lack of confinement between the surficial aquifer and 

the UFA in the area results in nearly identical drawdowns between the two aquifers when 

groundwater is removed from the UFA.  PEF104 at 5-6, 13; PEF218 at 21-22.  Further, no 

integrated model for water permitting exists for the area in the vicinity of the LNP site.  

PEF104 at 4-5; PEF218 at 17-18.  The Intervenors’ witness Dr. Hazlett testified that he 

knows of no integrated model employed for water use permitting in the SWFWMD.  Tr. 

1440-1441. 

13. The DWRM2 was built according to specifications provided by the SWFWMD and in a 

manner consistent with American Society for Testing and Materials standards.  PEF100 at 

12.  Elevations of the hydrostratigraphic layers within the DWRM2 were obtained from a 

recent study conducted by the Florida Geological Survey of the SWFWMD.  Id.  Boundary 

conditions for each of the 59,840 cells in the DWRM2 were assigned based on an 

exhaustive, two-stage calibration process conducted in close collaboration with the 

SWFWMD.  Id. at 13; Tr. 1409 (Rumbaugh).  The DWRM2 peer review panel 

characterized this two-stage calibration process as “rigorous.”  INT105 at 6.   
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14. The first stage of the DWRM2’s calibration was a steady-state calibration.  PEF100 at 13.  

DWRM2’s steady-state calibration was against 1995 steady-state water levels, spring 

discharges, and aquifer performance data recorded in a number of sources (including the 

SWFWMD’s own databases, Tampa Bay Water’s databases, and USGS potentiometric 

surface data), and taken from a total of 1,039 wells and 54 springs located throughout the 

SWFWMD.  Id.  This particular data set was chosen for the DWRM2’s steady-state 

calibration because data from that calendar year were plentiful, pumping records were more 

accurate than previous years, and rainfall was approximately equal to the long-term average 

for the area.  Id.; Tr. 1403-1404 (Rumbaugh).  The steady-state calibration of the DWRM2 

determined hydraulic conductivity, transmissivity, and leakance coefficients for individual 

cells within the DWRM2.  PEF100 at 13. 

15. The Intervenors have criticized the DWRM2 for assigning averaged values for 

transmissivity and other aquifer performance parameters as cell boundary conditions.  

INT001R at 11-13; INT101R at 4-5.  However, the Intervenors have provided no credible 

evidence that the values assigned within the DWRM2 are unrepresentative of actual 

hydraulic performance parameters.  Indeed, the specific parameter values assigned within 

the DWRM2 are consistent with the authoritative regional transmissivity distributions 

identified by the USGS (Tr. 1226-1231 (Rizzo); NRC018 at 14; NRC019 at 86), as well as 

PEF’s hydraulic performance testing.  Tr. 1419-1420 (Lehnen).  The assignment of 

averaged values for transmissivity and other aquifer performance parameters is consistent 

with industry practice and is an inevitable consequence of the imperfect knowledge of 

subsurface conditions.  PEF104 at 9-11.  Consequently, the specific averaged values 

employed in the DWRM2 were accepted without comment by the DWRM2 peer review 

panel.  Id. at 10.  Further, any uncertainty introduced by the use of averaged values for 

performance parameters will be cured by aquifer performance testing as required by the 
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FDEP, which must be performed at least 5 years prior to commencement of LNP 

operational groundwater withdrawals.  Tr. 1488 (Hubbell); PEF300 at 20-21. 

16. The second stage of the DWRM2’s calibration was a transient calibration used to generate 

specific yield, storage coefficients, and recharge for individual cells within the DWRM2.  

PEF100 at 13.  The DWRM2’s transient calibration was against SWFWMD water level data 

obtained from a total of 125 UFA wells over 84 one-month time intervals from 1996 

through 2002.  Id.  Although the Intervenors have criticized the DWRM2’s calibration for 

an alleged failure to account for variations in rainfall over time (INT101R at 8), the 

incorporation of SWFWMD continuous rainfall records from 1995-2002 within the 

DWRM2’s transient calibration accounted for periods of limited and abundant rainfall.  

PEF100 at 13; PEF104 at 7; Tr. 1403-1404 (Rumbaugh). 

17. In addition to the calibration procedure described above, the DWRM2 assures accurate 

simulation of aquifer response to groundwater withdrawals by employing conservative 

model assumptions that overstate drawdowns from those withdrawals.  For example, the 

DWRM2 neglects the observed tendency of drawdown to limit the rate of net losses to the 

aquifer from evapotranspiration (a phenomenon known as “ET capture”).  See PEF104 at 8.  

Additionally, the DWRM2’s use of porous media assumptions is another inherently 

conservative feature of the regional model.  The magnitude and area experiencing 

drawdown in response to groundwater withdrawal is a function of the transmissivity of the 

geological formation.  PEF200 at 11.  Because the transmissivity of porous media is 

generally lower than the transmissivity associated with other groundwater flow media (e.g., 

preferential conduits), the DWRM2’s reliance on porous media assumptions yields 

inherently conservative (larger) predictions of the magnitude and extent of drawdown from 

groundwater withdrawals.  See PEF218 at 6; Tr. 1274-1276 (Lehnen); NRC091 at 25.    

18. Because the DWRM2 regional model and its individual cells are too large for use in the 

SWFWMD’s evaluation of individual WUPs, the SWFWMD commissioned the 
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development of proprietary software for extracting subregional models from the DWRM2.  

PEF100 at 14.  This software code, called Focus Telescopic Mesh Refinement (“FTMR”) 

software, refines the grid in the vicinity of wells proposed in a WUP application by making 

those cells closest to the wellfield smaller than those on the periphery of the (default) 20 

mile x 20 mile subregional model domain.  Id.  Further, the FTMR software uses a 

geographic information system to better delineate surface water features such as lakes and 

rivers in the subregional model.  Id.  Although individual cells within a subregional model 

generally inherit the boundary conditions assigned to the same area within the regional 

DWRM2 model (id. at 14-15), WUP applicants can adjust boundary conditions within the 

subregional model (e.g., by assigning drain boundary conditions to cells representing 

wetlands) as necessary.  Id. 

19. The SWFWMD has used the DWRM2 and its associated FTMR software in its own review 

of WUP applications since these products’ introduction in 2007, and recommends their use 

by WUP applicants.  Id. at 11-12.  Further, the SWFWMD recommends against 

recalibration of subregional models extracted from the DWRM2, as the DWRM2’s 

calibration represents the SWFWMD’s conceptual model of the groundwater systems in its 

jurisdiction and has resulted in reliable predictions since the DWRM2’s introduction in 

2007.  Id. at 14-15.  For these reasons, subregional models extracted from the DWRM2 are 

rarely recalibrated.  Id. at 15.  

(3) Groundwater Modeling: Model 1  

20. The first groundwater model reviewed by the Staff in preparing the FEIS was Model 1 

generated by CH2M HILL in connection with the Florida site certification process for the 

LNP.  Model 1 was a 400 square-mile subregional model extracted from the DWRM2 

regional model through the FTMR software.  PEF200 at 21.  This extracted subregional 

model retained the calibration of its parent DWRM2 model.  Id. at 30. 
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21. In extracting Model 1 from the DWRM2, CH2M HILL hydrogeologists and groundwater 

modelers validated the assumptions within the DWRM2’s calibration against literature 

related to the hydrogeological characteristics of the area, as well as the results of LNP site 

characterization activity.  See id. at 4-5, 6.  CH2M HILL personnel verified that UFA water 

level elevations within Model 1 (1) were consistent with UFA water levels observed during 

LNP site characterization activity when normal fluctuations in water levels are taken into 

account; and (2) generally consistent with regional descriptions of water level elevation 

provided by the USGS.  Tr. 1425-1426 (Lehnen); NRC001 at 2-27.  CH2M HILL personnel 

also verified the DWRM2’s assumption of increasing transmissivity as one moves south 

from the North Property across the Cross Florida Barge Canal (“CFBC”) against aquifer 

performance data (including transmissivity) from the North Property taken during LNP site 

characterization activities (Tr. 1419-1420 (Lehnen)), and the SWFWMD’s understanding of 

transmissivity trends in the area (Tr. 1265 (Lehnen)).  The DWRM2’s assumptions 

regarding the increasing transmissivity as one moves south from the LNP through the 

wellfield and across the CFBC are also consistent with the understanding of transmissivity 

trends in USGS publications (see NRC018 at 14 (Fig. 56); NRC020 at B77 (Fig. 27)), as 

well as other regional studies (see, e.g., NRC019 at 86 (Fig. 6.35)). 

22. CH2M HILL personnel also drew on LNP site characterization activity and the 

SWFWMD’s understanding of local hydrogeological characteristics in introducing a series 

of modifications within Model 1 to better reflect aquifer response to LNP groundwater 

withdrawals.  First, the CH2M HILL team inactivated model layers for those 

hydrostratigraphical layers (specifically, the Intermediate Aquifer System) that core borings 

revealed were not present at the LNP site.  PEF210 at 3.  Second, the CH2M HILL team 

drew on wetlands delineation from LNP site characterization activity when assigning 

boundary conditions, converting cells representing wetlands from their default assignment 

as river cells to variable head cells.  PEF212 at 3; Tr. 1417 (Lehnen).  This change 
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prevented the artificial limitation of drawdowns within Model 1 by limiting the amount of 

recharge provided by these cells.  PEF218 at 10; Tr. 1417 (Lehnen).  Third, CH2M HILL 

personnel introduced Big King and Little King Springs, two third-magnitude springs 

(springs with discharges between 0.65 mgd and 6.5 mgd) approximately 2 miles northwest 

of the LNP site (NRC001 at 2-32 (Fig. 2-12)) and approximately 6 miles from the nearest 

well (see Tr. 1146 (Vermeul)).  Discharges from these springs were calibrated to data 

compiled by the Florida Geological Survey in its Springs of Florida publication (PEF209), 

and spring drain elevations were obtained from topographic studies.  Tr. 1415-1416 

(Lehnen). 

23. CH2M HILL personnel also adopted conservative assumptions regarding the form and 

duration of LNP groundwater withdrawals to better simulate groundwater aquifer response.  

First, the CH2M HILL team used the inherently conservative figures for authorized average 

annual (1.58 mgd) and maximum-week withdrawals (5.8 mgd) discussed earlier.  PEF212 at 

4, 6.  Second, CH2M HILL personnel distributed the aggregate withdrawal rate equally 

among all four LNP production wells during simulation.  Id. at 4.  The CH2M HILL team 

adopted this approach on the advice of the SWFWMD, who argued that it would best 

simulate groundwater aquifer response over the lifetime of the LNP by minimizing the 

superimposition of stresses in the groundwater aquifers.  Tr. 1413 (Lehnen); PEF210 at 4.  

CH2M HILL personnel verified the SWFWMD’s claims with additional model runs 

comparing the drawdowns observed when withdrawing from a single well, and then 

withdrawing from all four wells simultaneously.  Tr. 1414 (Lehnen).  Lastly, the CH2M 

HILL team extended the length of the model simulation to 60 years to conform better to the 

anticipated lifetime of the LNP facility.  PEF212 at 4.  

24. Model 1’s simulation of incremental and cumulative impacts at withdrawal rates for an 

annual average pumping day of 1.58 mgd revealed negligible effects on local and regional 

water resources over both (1 year and 60 years) modeled pumping periods. With respect to 
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incremental impacts within the LNP wellfield, Model 1 yielded no more than a 0.5 ft 

drawdown (relative to 2001 water levels) in the surficial aquifer and the UFA over both (1 

year and 60 years) modeled pumping periods throughout the vast majority of the wellfield.  

Id. at 7, 16-17.  (The cumulative drawdown in the immediate vicinity of a single production 

well registered a 0.6 ft drawdown in the UFA after 60 years of pumping.  Id. at 5, 18-19.)  

No wetlands within Model 1’s 400 square-mile model domain exhibited a cumulative or 

incremental impact of greater than a 0.5 ft drawdown within both (1 year and 60 years) 

modeled pumping periods.  Id. at 7, 22-23.  Model 1 predicted that no permitted user would 

see greater than a cumulative 0.2 ft drawdown over the anticipated lifetime of the LNP.  Id. 

at 5, 18-19.  

25. The predicted change in flow into surface waters and from springs within the domain of 

Model 1 was negligible over both modeled pumping periods.  Groundwater withdrawal at 

annual average pumping day rates resulted in reductions of modeled flow into Lake 

Rousseau and the Lower Withlacoochee River of 0.9%, and reductions in the discharges 

from Big King and Little King Springs of approximately 0.3%.  PEF212 at 5, 20.  These 

small reductions in groundwater flow to surface waters would not be expected to affect 

surface water levels in a meaningful way.  PEF200 at 23.  

26. Model 1’s simulation of incremental and cumulative impacts from the conservative, worst-

case postulated withdrawal rate of 5.8 mgd during a maximum pumping week for the LNP 

revealed negligible effects on local and regional water resources.  In the remote possibility 

that the LNP would withdraw groundwater at maximum pumping week rates, it would do so 

only during an annual weeklong maintenance period, under worst-case scenario conditions.  

As a result, the incremental and cumulative impacts associated with maximum pumping 

week withdrawals were modeled over a shorter pumping period (specifically, one week) 

than those used in connection with modeling the impacts associated with the annual average 

daily pumping rate.  Although modeling of groundwater withdrawals during the maximum 
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pumping week yielded an approximately 0.7 ft to 0.8 ft drawdown in the immediate vicinity 

of each production well, the magnitude of drawdown diminished rapidly with distance from 

the well, such that areas greater than 1 mile from the center of the wellfield would not be 

expected to experience more than a 0.1 ft drawdown.  Additionally, the closest permitted 

users to the LNP wellfield would not be expected to experience more than a 0.2 ft 

drawdown during a maximum pumping week.  PEF212 at 6-7, 21.  The CH2M HILL team 

did not perform modeling of the impacts to springs and surface waters during a maximum 

pumping week in light of the limited drawdown impacts predicted, and because the short 

duration of the modeled pumping period was not expected to affect those water resources.  

PEF200 at 24. 

27. Model 1 also confirmed the abundance of groundwater resources in the region.  Model 1 

calculated that approximately 450 mgd of groundwater flows through the UFA within the 

400 square-mile model domain.  PEF211; PEF212 at 13-14.  

28. The SWFWMD provided technical guidance and peer review throughout the development 

and implementation of Model 1.  NRC001 at 5-7.  The SWFWMD expressed its satisfaction 

with the predictions of Model 1 by issuing a completeness determination recommending 

State approval of the LNP’s groundwater withdrawals.  Id.  The Florida Siting Board’s Final 

Order approving the LNP site certification adopted the reviewing administrative law judge’s 

finding that the results of Model 1 described above “demonstrated that the proposed 

groundwater withdrawals would not lower surficial aquifer levels to the point of causing 

unacceptable adverse impacts to wetlands and other surface waters, or interfere with 

existing users.”  PEF004 at 18, Exhibit A at 35.  

29. After reviewing the methodology and results of Model 1, the Staff determined that CH2M 

HILL’s general modeling approach and model implementation in running Model 1 were 

technically sound.  NRC090 at 36.  For this reason, the Staff did not require CH2M HILL to 

perform additional runs of Model 1 when evaluating the environmental impacts of LNP 
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active groundwater withdrawals.  Id.  Further, although the FEIS does not specifically 

reference the results of Model 1, the Staff has explicitly stated that was not a statement of its 

position on the relative merits of the two modeling efforts.  Id. at 46.  Indeed, the Staff 

considered the results of Model 1 in its evaluation of environmental impacts from LNP 

groundwater withdrawals.  Id. at 36-37, 45.  The Staff explained that the FEIS explicitly 

references the results of Model 2 because the assumptions within that model resulted in 

more conservative (larger) drawdown predictions.  Id. at 44.  

(4) Groundwater Modeling: Model 2  

30. At the request of the Staff, CH2M HILL recalibrated Model 1.  PEF210 at 2.  The Staff 

requested the recalibration to provide it with a form of sensitivity analysis to evaluate the 

effect on model predictions from using alternative plausible transmissivity and boundary 

condition assumptions.  See Tr. 1391-1392 (Vermeul); NRC090 at 36-37.  In particular, the 

Staff was interested in investigating the effect of incorporating within the groundwater 

modeling water level elevations that more closely matched 2007 USGS potentiometric 

surface data, as well as UFA water level elevations observed during LNP site 

characterization activities.  See PEF210 at 2.   

31. CH2M HILL performed the requested recalibration against a series of calibration targets 

obtained from LNP site characterization activity or extrapolated from 2007 USGS 

potentiometric data.  PEF200 at 24-25.  Among the specific calibration targets were UFA 

and surficial aquifer water levels observed during LNP site characterization activity in 

monitoring wells on the North Property, measured UFA water levels extracted from the 

2007 USGS potentiometric surface, and synthetic UFA water level targets extrapolated from 

the 2007 USGS potentiometric surface.  Id. at 25 (citing PEF210 at 3; PEF216).  Model 

recalibration was performed under steady-state conditions directly in Model 1, rather than in 

a new subregional model extracted from the DWRM2 regional model.  PEF200 at 24-25; 

PEF100 at 17.    
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32. Although the SWFWMD was informed of CH2M HILL’s recalibration of Model 1, the 

SWFWMD declined to participate in the recalibration effort.  PEF200 at 27.  In later 

conversations with the Staff after the conclusion of the recalibration effort, the SWFWMD 

expressed its confidence in the predictions obtained from the DWRM2’s original 

calibration.  See Tr. 1376 (Vermeul). 

33. Among the measured UFA water levels extracted from the 2007 USGS potentiometric 

surface as part of CH2M HILL’s recalibration effort was an anomalous water level 

associated with the T&J Ranch Well located approximately 4 miles to the northeast of the 

outer boundary of the LNP production wellfield.  PEF216; BRD003.  The 69 ft UFA water 

level measured at this well was nearly 20 ft higher than the next-highest observed UFA 

water level in the vicinity, and potentially inconsistent with other regional USGS 

interpretations of UFA water level elevations.  Tr. 1370 (Vermeul) (discussing BRD003).  

The lack of construction information regarding this well and its anomalously high water 

level elevation are the reasons why the SWFWMD was comfortable with concluding that 

this well was unrepresentative of the UFA and omitting it from the DWRM2’s original 

calibration.  PEF100 at 17-18; Tr. 1408-1411 (Rumbaugh).  At least one other groundwater 

model commissioned for the area by the SWFWMD places this well in the surficial aquifer 

rather than the UFA.  Tr. 1409-1410 (Rumbaugh). 

34. The Staff’s insistence on the use of the T&J Ranch Well as a recalibration target created a 

steep groundwater gradient (a change in the direction and quantity of groundwater flow) 

along the eastern boundary of the model.  PEF200 at 25; PEF210 at 27.  To accommodate 

this steep groundwater gradient, CH2M HILL made a number of adjustments within Model 

2 to effectively mound water in the area of the high point of the groundwater gradient.  

CH2M HILL assigned high constant head (constant water level) boundary conditions to 

cells near the high point of the groundwater gradient and set local water levels just below 

the surface to maximize the amount of water introduced in the area by recharge.  PEF200 at 
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25.  This additional recharge was unsupported by surface features.  Tr. 1423 (Lehnen).  

CH2M HILL also reduced the values of a series of parameters throughout Model 2 — 

including UFA transmissivity, surficial aquifer hydraulic conductivity, and leakance (the 

ability of water to move vertically from one aquifer to another) between the surficial aquifer 

and the UFA — to hold water at the high points of the groundwater gradient by inhibiting 

movement of water to lower points in the system.  PEF200 at 25.  Although the lower 

transmissivities within Model 2 displayed “good agreement” with the results of aquifer 

performance data obtained during LNP site characterization activity (NRC001 at 2-26), 

these values provided a less precise match to observed values than the transmissivity values 

assumed in the DWRM2’s original calibration.  Tr. 1457-1458 (Lehnen). 

35. These lowered transmissivity values within Model 2 in turn resulted in overly conservative 

predictions of the effects of LNP active groundwater withdrawals.  Transmissivity is a 

measure of how easily water moves within an aquifer.  PEF200 at 11.  Consequently, lower 

transmissivity generally results in larger drawdowns in response to groundwater withdrawal.  

See id.  Similarly, the greater inhibitions to water movement from lower transmissivity 

values within Model 2 also resulted in a lower regional flow rate through the UFA than that 

obtained from Model 1.  PEF210 at 7. 

36. Notwithstanding Model 2’s overly conservative assumptions, its simulation of incremental 

and cumulative impacts from withdrawal rates on an annual average pumping day of 1.58 

mgd revealed small effects on local and regional water resources over both (1 year and 60 

years) modeled pumping periods.  With respect to incremental impacts, Model 2 yielded a 

0.5 ft drawdown (relative to 2001 water levels) in the surficial aquifer and the UFA over a 

roughly 1 mile radius from the center of the wellfield during the 1 year modeled pumping 

period.  Id. at 8, 37-38, 46.  This 0.5 ft drawdown radius increased to roughly 3 miles after 

the 60 year modeled pumping period.  Id. at 9, 42-43, 47.  With respect to cumulative 

impacts, Model 2 yielded a 0.5 ft drawdown in the surficial aquifer and the UFA over 
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roughly 1.5 miles around each of the production wells during the 1 year modeled pumping 

period.  Id. at 38-39.  These 0.5 ft drawdown radii increased to roughly 5.5 miles over the 60 

year modeled pumping period.  Id. at 44-45.  Although Model 2 indicates that the surficial 

aquifer beneath some wetlands could experience more than a 0.5 ft drawdown within both 

(1 year and 60 years) modeled pumping periods, these elevated drawdown predictions 

reflect the overly conservative assumptions employed in the recalibration.  PEF200 at 25; 

NRC090 at 47. 

37. The modeled change in flow into surface waters and springs within Model 2’s domain was 

small over both modeled pumping periods.  Groundwater withdrawal by the LNP at annual 

average pumping day rates resulted in maximum reductions of modeled flow into Lake 

Rousseau and the Lower Withlacoochee River of 8.6% and maximum reductions in the 

discharge from Big King and Little King Springs of approximately 1.0%.  PEF200 at 28-29; 

PEF217.  These reductions in groundwater flow to surface waters due to the LNP would not 

be expected to affect surface water levels in a meaningful way.  PEF200 at 28-29.  

38. Similarly, Model 2’s simulation of the incremental and cumulative impacts from 

groundwater withdrawals during a maximum pumping week for the LNP revealed 

negligible effects on local and regional water resources.  The maximum pumping week 

withdrawal rate of 5.8 mgd is an inherently conservative figure.  In the remote possibility 

that the LNP would withdraw groundwater at maximum pumping week rates, it would do so 

only during an annual weeklong maintenance period, under worst-case scenario conditions.  

As a result, the incremental and cumulative impacts associated with maximum pumping 

week withdrawals were modeled over a shorter modeled pumping period (specifically, one 

week) than those used in connection with modeling the impacts associated with the annual 

average daily pumping rate.  Model 2’s simulation of the maximum pumping week yielded 

a 0.5 ft drawdown in the surficial aquifer across a radius extending a maximum 0.2 miles 

from each of the LNP production wells, and a 0.5 ft drawdown within the UFA across a 
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radius extending 0.6 miles from each of the LNP production wells.  PEF210 at 48-49.  The 

limited increase in drawdown resulting from maximum week pumping and the expected 

short duration of such conditions would not be expected to affect wetlands or surface water 

bodies in the area.  PEF200 at 29.  

39. Notwithstanding Model 2’s overly conservative predictions of aquifer response to LNP 

groundwater withdrawals, its results were largely consistent with those obtained from Model 

1.  PEF100 at 19; PEF200 at 31.  Both models predict large regional aquifer flow rates.  

PEF200 at 31.  Both models predict negligible effect on flow to modeled discharges from 

Big King and Little King Springs and small effects on flow to surface water bodies such as 

Lake Rousseau and the Lower Withlacoochee River.  Id. at 23, 28-29.  Further, although the 

magnitude of drawdowns predicted by Model 2 are admittedly more conservative than those 

obtained from Model 1, the two models’ predictions are largely similar when one takes into 

account the size of the model domain or the inherent uncertainty of groundwater modeling.  

Id. at 31; PEF100 at 19.  The Staff concurs.  Acknowledging that the outcomes of both 

models were reasonable (see Tr. 1379-1380 (Vermeul)), the Staff noted that the water 

balance calculations (relating to regional aquifer flow rate, spring discharges, etc.) of the 

two models were largely similar despite the recalibration.  NRC090 at 51-52.  Further, the 

Staff attributed the difference in drawdowns predicted by the two models to their sensitivity 

to marginally different transmissivity assumptions employed in response to the inherent 

uncertainty of groundwater modeling.  See NRC001 at 5-27; NRC090 at 51-52.   

(5) Intervenors’ Criticisms Of Groundwater Modeling 

40. The Intervenors criticize groundwater modeling conducted in connection with the LNP 

COLA for an alleged failure to employ accurate assumptions regarding the subsurface 

conditions at the LNP site.  Specifically, the Intervenors allege that the area in the vicinity of 

the LNP site is characterized by dissolution activity within a highly karstic terrain, and that 



29 

the vast majority of groundwater in the area flows through so-called preferential conduits.  

See INT001R at 8-9, 14.      

41. The term “karst” refers to terrain in which the subsurface geological formation is 

characterized largely by the chemical dissolution of soluble rock, particularly calcium 

carbonate, or limestone.  PEF200 at 8-9.  In the area of Florida in the vicinity of the LNP 

site, karst generally develops at the intersection of horizontal bedding planes and vertical 

fractures in what is generally referred to as a “plus-sign” morphology (PEF703 at 2.5-223; 

Tr. 1208-1209 (Rizzo)), and can give rise to surface deformations such as lineaments, 

sinkholes, swallets, and sinking springs.  PEF703 at 2.5-99. 

42. The ratio of limestone/calcium carbonate to other chemical constituents within the 

geological formation determines the rate of dissolution activity and development of karst.  

The presence of less soluble elements such as magnesium within a limestone/calcium 

carbonate geological formation inhibits dissolution activity.  PEF700 at 7.  Geologists 

generally refer to geological formations in which the proportion of magnesium to 

limestone/calcium carbonate is high enough to result in a significant reduction in the rate of 

dissolution as being “dolomitic” or “dolomitized.”  Tr. 1240-1241 (Lehnen). 

43. Karstic terrains tend to be highly permeable as a result of the network of interconnected 

fissures and fractures within the geological formation such that karstic terrains are generally 

understood to have relatively high transmissivity.  PEF200 at 8-9.  USGS publications cited 

by the Staff indicate that well-developed karstic terrains are characterized by 

transmissivities of at least 250,000 to 1,000,000 feet-squared-per-day.  Tr. 1154-1155 

(Barnhurst) (citing NRC020).  The USGS’s understanding of transmissivities characteristic 

of well-developed karstic terrains is shared by the Staff (Tr. 1154-1155), Mr. Lehnen (Tr. 

1418-1419), Mr. Rumbaugh (Tr. 1402), and the Intervenors’ expert, Dr. Hazlett (Tr. 1440-

1441).  
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44. Because the magnitude of drawdown from groundwater withdrawal is a function of 

transmissivity (PEF200 at 11), drawdown in response to groundwater withdrawal within 

karstic terrains tends to be of smaller magnitude and smaller area than in less-karstic terrains 

with lower transmissivities (id. at 11-12).  Although the Intervenors claim that drawdown 

within a karstic terrain gives rise to a “star-shaped” drawdown pattern along preferential 

conduits rather than a more evenly distributed cone of depression (INT501 at 3; INT601 at 

6-7), this assertion is based on an incorrect understanding of groundwater movement within 

a karstic terrain.  Because groundwater flow through a karstic terrain is generally more 

diffuse than in a non-karstic terrain, preferential conduits, if any, exist within and are fed by 

a larger interconnected network of highly permeable rock; consequently, the groundwater 

withdrawal will be experienced within a relatively evenly distributed cone of depression 

centered on the withdrawal point.  PEF218 at 6; Tr. 1274-1276 (Lehnen).  That 

understanding is shared by Mr. Lehnen (see PEF218 at 8; Tr. 1274-1276), Mr. Rumbaugh 

(see PEF104 at 11-12) and the Staff (see NRC090 at 34-35).  

45. The Intervenors have identified no evidence from the LNP site supporting their claims 

regarding the prevalence of dissolution activity, or the existence of preferential conduits on 

or around the LNP site.  See Tr. 1285 (Bacchus).  Mr. Davies’s testimony consists of the 

application of generalizations based on his and others’ research in other areas of Florida 

(see, e.g., INT001R at 8-10, 17) or other parts of the United States (see, e.g., INT001R at 

10-11) with much greater karst development and dissolution activity than the area in the 

vicinity of the LNP site.  Nowhere in his testimony does Mr. Davies claim to have reviewed 

site-specific data for the LNP site and the surrounding area, or to have personally worked in 

the vicinity of the LNP site.  See PEF700 at 7.  Indeed, when asked by the Board for the 

site-specific evidentiary basis of his claims regarding the presence of preferential conduits at 

the LNP site, Mr. Davies pointed only to Dr. Bacchus’s misidentification of karst-related 

phenomena (specifically, springs and swallets/sinking springs) at and around the LNP site.  
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See, e.g., Tr. 1287-88.  Further, the Intervenors’ hypothesis is inconsistent with the results 

of extensive LNP site characterization activity conducted by PEF and the Staff, as well as 

authoritative interpretations of regional subsurface conditions.   

46. In characterizing the LNP site, PEF undertook a rigorous, two year program directed toward 

the identification of karstic phenomena and the potential for dissolution activity throughout 

the LNP site and the surrounding area.  PEF700 at 4; Tr. 1248 (Rizzo).  Pursuant to NRC 

Regulatory Guides 1.132 and 1.138, and best practice in the industry, PEF conducted 

extensive field reconnaissance in a 5 mile radius from the centroid of the LNP reactor 

islands — an area encompassing the entire LNP site, including the LNP reactor islands and 

the LNP production wellfield in the South Property, as far east as the Rainbow Springs 

complex.  NRC016 at 2.5-10; Tr. 1215-1216 (Rizzo).  This field reconnaissance consisted of 

a physical investigation for potential indications of karstic phenomena such as sinkholes, 

cypress domes, swallets, and surface lineaments.  Tr. 1210-1211 (Rizzo), 1215 (Rizzo), 

1340-1341 (Griffin).   

47. PEF’s field reconnaissance was followed by a thorough geotechnical investigation of the 

North and South Properties for evidence of “plus-sign” morphology along which karst and 

dissolution activity tend to occur.  PEF703 at 2.5-223; Tr. 1208-1209 (Rizzo).  This 

geotechnical investigation consisted of additional field reconnaissance work on both the 

North and South Properties in which fractures postulated in scientific literature were 

investigated and compared against observed surface lineaments.  Tr. 1211-1212 (Rizzo).  

Fracture patterns observed in quarries, road cuts, and river cuts were examined, measured, 

and mapped.  Tr. 1209 (Rizzo).  PEF also reviewed sinkhole databases maintained by the 

State of Florida and private entities for evidence of sinkholes near the North and South 

Properties.  PEF206 at 2.5-4.   

48. In addition, a series of 118 geotechnical boreholes were drilled in the North Property and  

cores extracted from those boreholes were examined to identify the characteristics of the 
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geologic formation, including the presence or absence of potentially karstic features such as 

voids.  NRC016 at 2.5-10; Tr. 1209-1210 (Rizzo).  These borings were supplemented by a 

review of geotechnical boring data from the Robinson 1 well to the north of the LNP site, 

PEF703 at 2.5-93, as well as 8 additional borings (called offset borings) drilled to confirm 

PEF’s interpretation of subsurface features.  Tr. 1210 (Rizzo), 1214 (Rizzo).  Lastly, the 

results of PEF’s grout take test program at the location of the LNP nuclear islands were 

reviewed to determine the lateral extent of voids and prevalence of dissolution activity.  Tr. 

1210 (Rizzo), 1250 (Rizzo).  The methodology and results of LNP site characterization 

activities related to karst phenomena and dissolution activity are described in the LNP’s 

Final Safety Analysis Report, which was reviewed by the Staff in preparing the FEIS.  

NRC001 at 2-16.   

49. Additional site characterization activity conducted by CH2M HILL and the Staff provided 

even more data regarding the subsurface characteristics of the LNP site.  As part of CH2M 

HILL’s investigation of the potentiometric surface at the LNP site in connection with 

groundwater modeling, CH2M HILL hydrogeologists reviewed core borings from a series 

of monitoring wells drilled by PEF away from the LNP reactor islands.  BRD001 at 7; Tr. 

1238-1241 (Lehnen).  Two of these monitoring wells were located a short distance (roughly 

a half-mile) from the South Property.  Tr. 1238-1239 (Lehnen).  Further, the Staff 

independently conducted a literature review on the subsurface conditions at the LNP site 

(North and South Properties) (NRC090 at 125), performed its own field reconnaissance of 

both the North and South Properties during multiple LNP site visits, and examined aerial 

photographs of the entire LNP site for indications of karst phenomena such as sinkholes.  

Tr. 1165-1167 (Barnhurst, Stirewalt). 

50. The Intervenors have criticized the LNP site characterization activity described above as 

inadequate.  INT001R at 13-15.  However, the Intervenors have offered no showing that the 
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alternative methodologies they propose can cure their concerns regarding the quality of 

available data, or even that these alternatives are practicable.    

51. Mr. Davies’s testimony suggests drilling hundreds of thousands of additional boreholes 

throughout the North and South Property.  See INT001R at 14-15.27    

52. Additionally, although Mr. Davies’s testimony recommends the use of tracer testing as a 

subsurface mapping tool (id. at 8), the Staff has noted that this form of contaminant tracking 

method is unsuitable for mapping of hypothesized preferential conduits in the UFA.  Tr. 

1153-1154 (Vermeul).  Mr. Davies was unable to explain to the Board how the use of tracer 

tests could help determine the magnitude of drawdown from LNP groundwater withdrawals; 

indeed, both Mr. Davies and Dr. Hazlett were unable to describe how tracer testing could 

reveal anything more than the surface entry and exit points of the tracer without drilling a 

large number of monitoring wells.  See Tr. 1317-1319, 1327.  See also NRC091 at 8.  Mr. 

Davies was also unable to provide the Board a single example of the use of tracer testing for 

the mapping of preferential conduits in the Avon Park Formation.  Tr. 1319.  

53. LNP site characterization efforts found no evidence of the dissolution activity or preferential 

conduits hypothesized by the Intervenors in either the North or South Property.  For 

example:   

 Review of sinkhole databases maintained by the State of Florida and private 

vendors revealed no sinkholes on either the North or South Property.  PEF206 at 

2.5-4.   

 Field reconnaissance of the 5 mile radius from the centroid of the reactor islands 

found no sinkholes, sinking streams, swallets, or preferential conduits within 

either the North or South Property.  Tr. 1215-1216 (Rizzo), 1341-1342 (Griffin).    

                                                 
27 When asked during the hearing to identify other methods for mapping the LNP site for the presence of 

preferential conduits, Mr. Davies for the first time in this proceeding mentions the “natural potential 
method.”  Tr. 1445.  He, however, provided no description of this method or how it would serve as a 
practicable means for surveying the LNP site for the presence of preferential conduits.  
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 Vertical fractures observed during this field reconnaissance activity—including 

those on the South Property — were found to be too widely-spaced (an average 

of 19 ft) to evince significant karst activity or preferential conduits, and were 

filled with relatively impermeable materials such as residual soil and weathered 

limestone.  PEF700 at 7, 9; Tr. 1216 (Rizzo), 1218-1220 (Rizzo).   

 Lineaments on the North and South Properties observed in aerial reconnaissance 

photographs were inspected and found not to be indicative of karst phenomena or 

preferential conduits.  PEF700 at 7; Tr. 1216-1218 (Rizzo).    

 Although borings obtained from geotechnical boreholes drilled on the North 

Property suggested the presence of voids that could be indicative of limited 

ancient dissolution activity, these voids were too few and too small to indicate 

widespread dissolution activity or the presence of preferential conduits.  Tr. 

1249-1253 (Rizzo); PEF700 at 7-8; PEF703 at 2.5-225.  The presence of those 

voids can be explained by any number of phenomena besides karst.  See Tr. 1214 

(Rizzo).    

 The grout take test program conducted at the reactor islands yielded no evidence 

of the continuity between the voids within the rock matrix needed for preferential 

conduits.  Tr. 1252-1253 (Rizzo). 

54. Additionally, authoritative regional geological interpretations and LNP site characterization 

activity reveal that the area in the vicinity of the LNP site is in fact particularly resistant to 

the sort of dissolution activity that would give rise to the preferential conduits hypothesized 

by the Intervenors.  USGS regional transmissivity projections for the area in the vicinity of 

the LNP site indicate that the UFA in the area transitions from highly-dolomitized Avon 

Park Formation to the more pure limestone Ocala Formation as one moves south from the 

North Property, through the LNP production wellfield, and across the CFBC.  See PEF205; 
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Tr. 1226-1231 (Rizzo); NRC018 at 14; NRC019 at 86.  USGS regional interpretations 

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

the immediately surrounding area (Tr. 1169-1170 (Vermeul) (discussing NRC018 at 14)), 

well below the transmissivity threshold for well-developed karstic formations like the Ocala 

Formation.  See Tr. 1154-1155 (Barnhurst).  

55. Data obtained from LNP site characterization activity confirms the USGS regional geologic 

interpretation.  Core borings obtained from geotechnical borings in the vicinity of the 

reactor islands and from monitoring wells near the boundary line between the North and 

South Properties reveal that the geological formation roughly a half-mile from the wellfield 

is comprised entirely of the Avon Park Formation.  Tr. 1238-1240 (Lehnen).  Further, even 

by the time one reaches the CFBC (roughly a half-mile south of the nearest LNP production 

wells) the Ocala Formation is largely absent.  PEF site reconnaissance activity found only a 

thin layer — no more than 10 ft — of the Ocala Formation overlying the Avon Park 

Formation at the CFBC (Tr. 1234 (Rizzo)), and no evidence of preferential conduits within 

that stratum.  Tr. 1219-1221 (Rizzo).  This understanding of the LNP site as overlying the 

dolomitized Avon Park Formation is shared by Mr. Davies.  Tr. 1306-1307. 

56. The Intervenors argue that the presence of springs in the vicinity of the LNP site — in 

particular, Big King and Little King Springs approximately 2 miles northwest of the LNP 

site (NRC001 at 2-32 (Fig. 2-12)) and approximately 6 miles from the nearest proposed well 

(Tr. 1146 (Vermeul)), and alleged springwater discharges to the CFBC — are the termini of 

a network of preferential conduits throughout the LNP site.  INT501 at 4; Tr. 1321-1322 

(Davies).  These groundwater discharge points are likely not evidence of a large network of 

preferential conduits.  Review of the UFA potentiometric surface at the LNP site reveals 

that discharges from Big King and Little King Springs would be far higher if they were the 

termini of an extensive network of preferential conduits.  Tr. 1267-1270 (Lehnen).  Big 

King and Little King Springs are also not located in areas in which USGS regional 
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interpretations project transmissivity levels characteristic of highly-karstic terrains.  See 

NRC018 at 14; NRC019 at 86; Tr. 1173 (Vermeul).  Further, Dr. Bacchus’s characterization 

of springs discharging into the CFBC is incorrect; LNP site characterization activity 

observed only relatively small seeps consistent with diffuse flow across the rock cut of the 

CFBC.  Tr. 1349-1351 (Griffin, Rizzo).  

57. The Intervenors also assert that the presence of alleged sinking streams or swallets in the 

vicinity of the LNP site is indicative of an extensive network of preferential conduits 

underlying the LNP site.  Tr. 1342-1344 (Bacchus).  However, the Intervenors have been 

unable to identify a single sinking stream or swallet on either the North or the South 

Property.  Tr. 1342-1344 (Bacchus).  LNP site characterization activity found no such 

features on the LNP site.  Tr. 1340-1341 (Griffin); NRC001 at 2-5.   

58. The Intervenors also contend that the lineaments observed from historical and recent aerial 

photographs are indicative of fractures that could serve as preferential conduits for 

groundwater flow.  INT335; INT344; Tr. 1286 (Bacchus).  However, not all the lineaments 

identified in those earlier studies represent fractures, and LNP site characterization activity 

found that many of the fractures or faults hypothesized in previous studies relied on by the 

Intervenors had been misidentified.  PEF703 at 2.5-98.  There are any number of reasons 

why a lineament can appear in an aerial photograph.  For example, lineaments can appear 

along a fenceline or an old logging road.  Tr. 1217 (Rizzo).  Further, field reconnaissance 

within a 5 mile radius from the centroid of the LNP reactor islands — an area encompassing 

the entire South Property and the CFBC — revealed that the fractures postulated by those 

earlier studies do not cut across the North Property.  PEF703 at 2.5-98.  Those handful of 

fractures observed to cut across the South Property have been filled with low-permeability 

materials such as weathered limestone and residual soil, and are thus not likely sources of 

preferential groundwater flow.  Tr. 1218-1220 (Rizzo). 
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59. The Intervenors also criticize the use of porous media assumptions in LNP groundwater 

modeling efforts as unrealistic in light of the alleged extensive dissolution activity and 

preferential flow at the LNP site.  INT001R at 9.  However, the Intervenors have proffered 

no evidence of the existence of significant dissolution activity or an extensive network of 

preferential conduits in the area of the LNP site.  Similarly, the Intervenors have submitted 

into evidence no peer-reviewed publications or industry standards discouraging the use of 

porous media assumptions for simulation of the effects of groundwater withdrawal in areas 

with hydrogeological characteristics similar to those at the LNP site.  The use of porous 

media assumptions here is appropriate and consistent with accepted industry practice, 

including the practice of the SWFWMD and the USGS.  NRC091 at 7-8; PEF100 at 11; 

PEF218 at 5-6.  The Staff has submitted into evidence several peer-reviewed publications 

supporting the use of porous media assumptions in connection with groundwater modeling 

for areas with hydrogeological characteristics similar to those at the LNP site.  See 

NRC071; NRC072.   

60. Further, if the Intervenors’ claim that groundwater flows through preferential conduits at the 

LNP site were correct, the actual drawdowns would be less than those predicted in Model 1 

and Model 2.  Because preferential conduits by definition exhibit higher flow rates — and 

thus higher transmissivities — than porous media (see INT501 at 3), and higher 

transmissivities reduce the magnitude and area experiencing drawdown (PEF200 at 11), the 

models’ use of porous media assumptions yielded higher — more conservative — predicted 

drawdowns than would have been if the models had used assumed the existence of 

preferential conduits as suggested by the Intervenors.  PEF218 at 6; Tr. 1274-1276 

(Lehnen); NRC091 at 25.  

(6) Other Criticisms Of LNP Groundwater Modeling   

61. The Intervenors also suggest that LNP groundwater modeling does not adequately account 

for current and future cumulative impacts from other groundwater withdrawals.  However, 
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the DWRM2 accounts for all permitted withdrawals issued by the SWFWMD through 2006.  

PEF100 at 11.  The DWRM2 peer review panel characterized this data set as the “best 

available ground-water withdrawal data.”  INT105 at 6.   

62. At the time CH2M HILL performed the LNP groundwater modeling in 2008-2009, the 

SWFWMD reviewed the aggregate cumulative withdrawal rate (3.51 mgd) used within 

Models 1 and 2 and verified that that value remained representative.  PEF218 at 20.  Recent 

(July 2012) reviews of the SWFWMD WUP database by CH2M HILL have confirmed that 

the figure for aggregate withdrawals by other users remains valid.  Id.  The FEIS notes that 

even if the aggregate withdrawal from other users within the model domain increased at the 

same rate as population projections over the anticipated 60 year lifetime of the LNP, the 

aggregate withdrawal by other users in the model domain would not exceed 10.3 mgd.  

NRC001 at 2-31.  This value represents a fraction (2.3% and 5.0%, respectively) of flow 

through the UFA within the model domain predicted by Models 1 and 2.  PEF210 at 33; 

PEF211.  Although the Intervenors have identified a number of other permitted or potential 

water uses outside the 400 square-mile model domain, those other uses are unlikely to affect 

the model results because they are too far away, or they are cross-gradient to the LNP 

production wellfield.  PEF218 at 10-15, 19-20. 

63. The Intervenors also contend that the FEIS fails to, or fails to adequately, account for the 

cumulative impacts from the proposed Tarmac Mine, the Adena Ranch, and the proposed 

Knight Sand Mine.  INT301R at 33-36, 66-67; INT101R at 9-10; INT201R at 20.  However, 

the Staff specifically included the Tarmac Mine in its consideration of cumulative impacts 

from LNP dewatering, and concluded that the cumulative impacts of groundwater 

withdrawals would be SMALL.  NRC001 at 7-13 to 7-15.  In fact, the maximum withdrawal 

amount of 0.137 mgd permitted by the SWFWMD for the Tarmac Mine is well below the 1 

mgd assumed by the Staff in the FEIS.  Id. at 7-15; PEF200 at 17.  In addition, the FEIS 

need not have evaluated impacts associated with the Adena Springs Ranch for a variety of 



39 

reasons, including that the amount of the withdrawals from the ranch are still a matter of 

conjecture, the ranch is nearly 40 miles northeast of the LNP site, and groundwater 

modeling shows that the drawdown contours associated with the LNP’s permitted 

withdrawal and the Adena Spring Ranch’s projected withdrawal do not overlap.  PEF218 at 

10-13.  It also was unnecessary for the FEIS to evaluate cumulative impacts relating to the 

Knight Farm Sand Mine because there are no groundwater withdrawals planned for that 

mine.  Id. at 10-14.  The FEIS correctly concludes that cumulative impacts of groundwater 

withdrawals by the LNP and other users would be SMALL.  Id. at 7-13 to 7-15.  PEF315 at 

14-16; PEF218 at 10-15.   

64. The Intervenors also contend that LNP groundwater modeling should have better accounted 

for the response of relict sinkholes on the LNP site that are connected to the UFA.  

INT301R at 9-12, 17-19, 25-26; Tr. 1285-1286 (Bacchus).  However, the Intervenors have 

proffered no site-specific evidence from a qualified hydrogeologist in support of their claims 

that any of the wetlands at the LNP site are relict sinkholes.  PEF218 at 8-9.  LNP site 

characterization activities determined that there were no sinkholes — relict or otherwise — 

on the LNP site.  Id.  Further, the Intervenors have been consistently unable to explain how 

PEF could determine the response of the alleged relict sinkholes at the LNP site (Tr. 1351-

1357 (Bacchus, Hazlett, Davies)), short of the entirely impracticable approach of 

instrumenting every single wetland on the LNP site.  Tr. 1538-1541 (Bacchus).  

65. The Intervenors also allege that LNP groundwater modeling does not account for the 

disruption of flow from excavation and grouting of the nuclear island foundations.  INT501 

at 2.  However, the Intervenors’ arguments are predicated first on the misapprehension that 

the reactor island excavations will be 100 ft deep; rather, they will be 75 ft deep.  See 

INT301R at 28-29; PEF700 at 12.  Further, the Intervenors’ claims assume the presence of a 

network of preferential conduits (see INT001R at 20), which LNP site characterization 

activity has concluded are not present underneath the LNP reactor islands.  Tr. 1252-1253 
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(Rizzo).  In addition, the Intervenors neglect to address the results of groundwater modeling 

performed in connection with the reactor foundation design, which concluded that 

excavation and grouting of the LNP reactor island foundations would cause negligible 

effects to existing groundwater flow.  See PEF013; PEF015.  

66. During the evidentiary hearing, the suggestion was made that there is limited aquifer 

performance data (e.g., transmissivity) from the South Property giving rise to an 

unacceptable level of uncertainty within LNP groundwater modeling.  See, e.g., Tr. 1450 

(Hazlett).  All the parties acknowledge that groundwater modeling involves inherent 

uncertainty.  See PEF100 at 7-8; NRC090 at 34; Tr. 1450-1451 (Hazlett).  Because it is 

impracticable to characterize subsurface conditions with absolute precision, hydrogeologists 

build and run groundwater models based on the available — but inevitably limited — 

subsurface information.  PEF100 at 7-8.   

67. The uncertainty in all groundwater modeling is the basis for its use as merely one 

component within the state-of-the-art adaptive management framework employed by 

SWFWMD officials tasked with regulating groundwater withdrawals in the vicinity of the 

LNP site.  NRC001 at 2-29; PEF300 at 38-39.  Similarly, the uncertainty involved in 

groundwater modeling is the reason why the Staff used LNP groundwater modeling as a 

scoping-level tool, rather than the sole basis for the FEIS’s conclusions regarding the 

magnitude of environmental impacts from LNP groundwater withdrawals.  See NRC001 at 

2-29.  

68. When questioned by the Board, the Intervenors’ experts were unable to explain how the 

uncertainty identified above is so uniquely significant as to discredit the predictions of LNP 

groundwater modeling.  See Tr. 1448-1450 (Hazlett).   

69. In contrast, Staff testified at the hearing that any such uncertainty is bounded within 

reasonable limits because the models’ transmissivity assumptions for the North Property 

were consistent with the results of LNP site characterization activity, and transmissivity 
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assumptions throughout the models were consistent with the transmissivities projected by 

USGS regional transmissivity interpretations for the entire site.  Tr. 1200-1201 (Barnhurst).   

See also Tr. 1419-1420 (Lehnen); NRC001 at 2-26.   

70. Moreover, the testimonies of PEF experts have identified additional factors demonstrating 

that any uncertainty regarding transmissivity within the South Property is bounded within 

reasonable limits.  Specifically, (1) transmissivity values within the DWRM2 were the 

product of a rigorous calibration that involved data taken from a total of 1,039 wells and 54 

springs from throughout the SWFWMD (PEF100 at 13); and (2) as explained above, site 

characterization activity at the LNP site — including field reconnaissance of surface 

features conducted on the South Property and core borings from monitoring wells roughly a 

half-mile from the South Property — revealed no evidence of subterranean features (e.g., 

preferential conduits or significant dissolution activity) whose presence would suggest 

transmissivities different from those assumed within the models.  PEF700 at 7, 9; Tr. 1216 

(Rizzo), 1218-1220 (Rizzo), Tr. 1238-1240 (Lehnen). 

71. Further, PEF experts also have identified conservative features of the models that could 

account for uncertainty regarding transmissivity in the South Property by overstating 

drawdowns arising from LNP groundwater withdrawals:   

 The DWRM2, on which both models were based, employed inherently 

conservative assumptions — e.g., the use of porous media assumptions and 

neglecting the results of ET capture — that tend to overstate drawdowns from 

groundwater withdrawals.  PEF104 at 8; PEF218 at 6.   

 CH2M HILL personnel introduced a series of conservative assumptions within 

Model 1 (that were then inherited by Model 2) that tend to overstate the 

drawdowns from LNP groundwater withdrawals.  Among those conservative 

assumptions are the use of artificially high simulated operational withdrawal 

rates (PEF200 at 14); the incorporation of Big King and Little King Springs 



42 

(PEF210 at 5; PEF212 at 10); the modeled simultaneous operation of all four 

LNP production wells (PEF212 at 4; Tr. 1413 (Lehnen)); extended modeling 

periods to match the anticipated lifetime of the LNP (PEF212 at 4); and the 

limitation of recharge within the model through the use of variable head cells to 

simulate wetlands (PEF218 at 10; Tr. 1417 (Lehnen)).   

 The model recalibration insisted upon by the Staff introduced additional 

conservatism, as the reduction of transmissivity within Model 2 in response to 

the elevated water level at the T&J Ranch Well served to exacerbate drawdowns 

predicted during LNP groundwater withdrawals.  PEF200 at 25.  Further, insofar 

as the Staff used the model recalibration as an opportunity to evaluate the effects 

of changes to parameters within the models, the model recalibration also 

functioned as a form of sensitivity analysis.  See Tr. 1391-1392 (Vermeul); 

NRC090 at 36-37.  

72. Even if the actual transmissivity values for the South Property were in fact inconsistent with 

those assumed within LNP groundwater modeling, the aquifer performance testing required 

by the LNP’s Florida site certification would identify discrepancies well before any harm to 

groundwater aquifers could arise.  Tr. 1488 (Hubbell); PEF300 at 20-21.  Pursuant to the 

Conditions of Certification (“COC”) (described in more detail below) imposed by the State 

of Florida when it certified the LNP site, PEF is required to perform aquifer performance 

testing in the South Property at least 5 years before LNP operational withdrawals 

commence.  PEF005 at 45.  A significant (>20%) discrepancy between modeled and 

observed transmissivities will require revision of LNP groundwater modeling.  PEF005 at 

45-46.  The Staff identified this legal requirement as one of the reasons supporting its 

conclusions that environmental impacts from LNP groundwater withdrawals will be 

SMALL to MODERATE at most, notwithstanding the limits on aquifer performance data 
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from the South Property.   See NRC001 at 5-30 to 5-31; NRC090 at 95-96.  PEF concurs 

with the Staff’s reasoning.  PEF218 at 6; PEF300 at 20-21.   

(7) Environmental Impacts Due To Active Dewatering During LNP Operation 

a. Impact On Groundwater Supply 

73. The maximum amount of water that the LNP may use during operation is only a fraction of 

the total flow through the UFA in the 400 square-miles around the LNP site.  PEF200 at 15 

& n.6. 

74. As set forth above, the authorized annual average withdrawal rate for the LNP is 

conservatively 1.58 mgd, and the maximum pumping week rate is conservatively 5.8 mgd.  

Id. at 14.  Based on Model 1, flow of freshwater through the 400 square-mile modeled area 

is expected to be 450 mgd.  Using that flow rate, withdrawals from the LNP wellfield will 

be extremely small – approximately 0.35% (average day) and 1.3% (maximum day) of the 

daily water flux through the UFA in that area.  Id. at 15.  Under Model 2’s predicted flow 

rate of 208 mgd, the LNP withdrawal rates are only 0.76% (average day) and 2.8% 

(maximum day) – again just small fractions of the daily water flux.  NRC001 at 5-8; 

PEF200 at 15 n.6.  Impacts on the flow regime in the UFA from such withdrawals will be 

SMALL.  PEF300 at 14. 

75. Accordingly, the FEIS appropriately characterizes as SMALL the impacts on groundwater 

supply from active dewatering withdrawals during LNP operation.  NRC001 at 5-8, 5-135. 

b. Aquifer Drawdowns 

76. Model 1’s simulation of incremental and cumulative impacts at withdrawal rates for an 

average pumping day of 1.58 mgd indicated no more than a 0.5 ft drawdown in the surficial 

aquifer and UFA over both a 1 year and a 60 year pumping period (with the exception of a 

0.6 ft cumulative drawdown in the UFA in the immediate vicinity of a single production 

well after 60 years of pumping).  PEF212 at 5, 7, 16-19.  No wetlands within Model 1’s 400 
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square-mile model domain exhibited a cumulative or incremental impact of greater than a 

0.5 ft drawdown.  Id. at 7, 22-23. 

77. With respect to incremental impacts at withdrawal rates on an annual average pumping day 

of 1.58 mgd, Model 2 predicted a 0.5 ft drawdown in the surficial aquifer and the UFA in a 

roughly 1 mile radius from the center of the wellfield during the 1 year pumping period.  

PEF210 at 8, 36-37, 46.  This 0.5 ft drawdown radius increased to roughly 3 miles after the 

60 year modeled pumping period.  Id. at 9, 42-43, 47.  With respect to cumulative impacts, 

Model 2 yielded a 0.5 ft drawdown in the surficial aquifer and the UFA over roughly 1.5 

miles around each of the production wells during the 1 year modeled pumping period.  Id. at 

38-39.  These 0.5 ft drawdown radii increased to roughly 5.5 miles over the 60 year 

modeled pumping period.  Id. at 44-45.   

78. Table 5-2 in the FEIS provides a summary of the potential wetland impacts for incremental 

surficial aquifer drawdowns at the end of the 60 year pumping period using Model 2:  2,093 

acres of wetlands would be within the drawdown contour greater than 0.5 ft; 563.4 acres of 

wetlands would be within the greater than 1 ft drawdown contour; and 35.5 acres of 

wetlands would be within the greater than 2 ft drawdown contour.  NRC001 at 5-29; 

PEF300 at 16.  The incremental and cumulative drawdowns of greater than 2 ft are limited 

to the areas near the wells.  PEF210 at 36-39, 42-45. 

79. Drawdowns of less than 0.5 ft are not of concern.  A drawdown of less than 0.5 ft is 

presumed not to cause adverse impacts.  PEF300 at 17, 19; NRC001 at 5-27.  Studies by the 

SWFWMD, the South Florida Water Management District, the St. John’s Water 

Management District, and the FDEP in a regional water supply management initiative 

known as the Central Florida Water Initiative provide empirical support for this 

presumption.  PEF300 at 16-20.  Therefore, the SWFWMD, among other Florida water 

management districts, uses the 0.5 ft drawdown level as a screening tool to establish a  

threshold at which a proposed groundwater withdrawal may cause unacceptable harm to 
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water dependent systems such as wetlands, lakes, streams, springs and rivers.  Id. at 19; Tr. 

1482 (Hubbell).   

80. The Staff used the 0.5 ft drawdown as the threshold for possible adverse wetland effects in 

its quantitative analysis in the FEIS.  See NRC001 at 5-6, 5-27 to 5-29; NRC090 at 91-92.  

The Staff based the 0.5 ft threshold on a literature review of water table drawdown effects 

on wetlands produced by the SWFWMD.  NRC090 at 92-93; NRC041. 

81. Drawdowns greater than 0.5 ft do not necessarily result in adverse impacts.  Rather, the 

potential for drawdowns exceeding 0.5 ft warrant closer scrutiny, and may necessitate 

additional actions to ensure that such withdrawals do not cause harm.  These actions 

typically include monitoring of the groundwater withdrawal’s actual impact, as well as 

implementing mitigation measures if unacceptable impacts are projected to occur.  PEF300 

at 19-20.  

82. The predicted drawdown for Model 1 is below 0.5 ft and therefore below any threshold of 

concern.  Id. at 20. 

83. Although Model 2 indicates that the surficial aquifer beneath some wetlands could 

experience more than a 0.5 ft drawdown in the 1 year and 60 year pumping periods, these 

elevated drawdown predictions reflect the conservative assumptions employed in Model 2’s 

recalibration of Model 1.  PEF200 at 25; NRC090 at 47. 

84. Furthermore, the testing, monitoring, and mitigation plans required by the COC (PEF005), 

which (as described below) were issued to the LNP pursuant to the PPSA (PEF303), ensure 

that active dewatering, no matter the level, due to operation of the LNP will not cause 

impacts that are greater than SMALL to wetlands and aquatic ecosystems and their 

underlying aquifers on and in the vicinity of the LNP site.  PEF300 at 20-21. 

85. The FEIS adequately discusses and accurately characterizes the environmental impacts from 

active dewatering as SMALL, and in one case, SMALL to MODERATE.  More 

specifically, the FEIS concludes that (1) the impacts of LNP active dewatering on 
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groundwater use will be SMALL (NRC001 at 5-8, 5-135); the (2) impacts of active 

dewatering on groundwater quality will be SMALL (id. at 5-16, 5-135); (3) the impacts of 

active dewatering on aquatic resources will be SMALL (id. at 5-58, 5-136); and (4) the 

impacts of active dewatering on terrestrial ecological resources, which include wetlands and 

listed species, will be SMALL to MODERATE (id. at 5-47, 5-136). 

86. The FEIS relies, in part, on the testing, monitoring, and mitigation plans in the COC in 

reaching its conclusion that the impacts of active dewatering on wetlands will be SMALL to 

MODERATE.  Id. at 5-47; Tr. 1485 (Dunn). 

c. Testing, Monitoring And Mitigation Under The COC 

87. The COC (PEF005) were issued as part of the process in the State of Florida under which 

that State certified the LNP site and authorized the LNP’s proposed use of groundwater 

under the PPSA (PEF303).  Pursuant to the PPSA, applicants seeking to construct large 

electrical power plants in Florida are required to submit a Site Certification Application 

(“SCA”).  Certification under the PPSA is in lieu of any State of Florida permit, license, or 

other approval that may be required for the construction and operation of an electrical power 

plant subject to the PPSA, including any separate permit that might otherwise be required 

from the SWFWMD for groundwater withdrawal.  A comprehensive discussion of the 

certification process for the LNP under the PPSA, particularly the SWFWMD review and 

approval process for the groundwater withdrawal, is found in PEF’s Initial Legal Brief at 

Attachment A. 

88. PEF submitted its SCA for the LNP on June 2, 2008.  On August 26, 2009, the Governor 

and Cabinet of the State of Florida, sitting as a Siting Board, issued a Final Order Approving 

Certification of the LNP project (“Final Order”).  PEF004.  The Final Order adopted and 

incorporated by reference a Florida administrative law judge’s Recommended Order 

approving PEF’s SCA to build, operate, and maintain the LNP, including a heavy haul road, 

site access roads, and cooling water intake and discharge pipelines.  Id. at Exhibit A. 
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89. The Final Order approved siting of the LNP and its proposed groundwater withdrawals 

subject to certain COC established by the FDEP.  Id. at 18.  The FDEP issued its most 

recent version of the COC on January 25, 2011.  PEF005.  The COC set forth the 

substantive requirements of State, regional, and local permitting authorities.  The terms of 

the water use authorization approved by the State of Florida for the LNP project are found in 

Section C.II. of the COC.  PEF005 at 41-55. 

90. As part of the PPSA process, the SWFWMD recommended approval of the LNP’s proposed 

groundwater withdrawal.  The SWFWMD process for review and recommending approval 

of the LNP groundwater withdrawal was comprehensive.  Under Florida law, in order to 

obtain an authorization to consume water, an applicant must meet a three-part test, 

establishing that the proposed use of water:  (1) is reasonable and beneficial; (2) is 

consistent with the public interest; and (3) will not interfere with existing legal users.  

PEF311, PEF300 at 25; PEF Initial Legal Brief at 2-3, Attachment A at 2.  To implement 

this State statute, the SWFWMD has adopted administrative rules from Florida 

Administrative Code Chapter 40D-2, “Consumptive Use of Water,” which set out a series of 

requirements applicable to the issuance of WUPs, or in the case of the LNP, 

recommendation of approval.  PEF312; PEF300 at 25-26; PEF Initial Legal Brief at 2-3, 

Attachment A at 2.  One of these requirements is that the proposed water use comply with 

the provisions of Section 4.2 of the SWFWMD Water Use Permit Information Manual, Part 

B, Basis of Review (“BOR”) (PEF313 at B4-1 to B4-3).  PEF300 at 26-27; PEF Initial 

Legal Brief at 2-3, Attachment A at 2-5.  Section 4.2 of the BOR provides that “[t]he 

withdrawal of water must not cause unacceptable adverse impacts to environmental 

features,” and identifies as relevant environmental features “[s]urface water bodies such as 

lakes, ponds, impoundments, sinks, springs, streams, canals, estuaries, or other 

watercourses” and “[w]etland habitats.”  PEF313 at B4-1.  See also PEF300 at 26-27; PEF 

Initial Legal Brief at 3, Attachment A at 2-3. 
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91. As required under Florida Administrative Code Chapter 40D-2 and the BOR, the 

SWFWMD’s review of PEF’s proposed groundwater use evaluated, among other matters, 

the potential impacts that might occur to wetlands as a result of groundwater withdrawals.  

In reviewing the LNP SCA, the SWFWMD requested additional information from PEF, 

including “additional data supporting the groundwater drawdown impact modeling 

submitted in support of the application, further analyses of the cumulative impacts, 

additional aquifer transmissivity data, further assessment of environmental impacts to 

surrounding water resources, exploration of alternative water use, assessment of withdrawal 

impacts on water quality of the barge canal and associated issues, plans for addressing 

dewatering activities, water conservation methods and potential impacts to nearby water 

supply sources such as Lake Rousseau.”  PEF Initial Legal Brief, Attachment A at 5.  As 

part of the SWFWMD review process, the wellfield locations were modified more than 

once, and finally relocated from the North Property to the South Property to minimize 

potential impacts to surface waters, wetlands, and adjacent users.  PEF Initial Legal Brief, 

Attachment A at 6; PEF212 at 3, 12; NRC001 at 5-8; Tr. 1265-1266 (Lehnen).  

92. After a thorough review, the SWFWMD recommended approval of PEF’s requested 

groundwater withdrawal, subject to numerous conditions which are embodied in the COC.  

PEF Initial Legal Brief, Attachment A at 6.  The COC provide detailed requirements for 

testing, monitoring, and mitigation plans.  Id. 

93. For example, COC condition C.II.A.4. requires PEF to develop and implement an APT Plan 

for the purpose of confirming the accuracy of the groundwater modeling based on actual 

usage.  PEF005 at 45-46; PEF300 at 27-29; Tr. 1486-1487 (Hubbell). 

94. PEF is required to develop and submit the APT Plan to the SWFWMD and the FDEP 

(PEF005 at 41) at least 6 months prior to the construction of the first LNP production well 

to support operations.  The COC specify that two production wells should be constructed, 

and that step-drawdown tests (well pumping tests performed at four different pumping rates) 
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must be performed on each well.  Multi-well constant-rate (72 hour) pumping tests then 

must be performed on these two wells.  Step-drawdown tests must be performed on each of 

the four production wells after installation.  The COC require PEF to conduct the step-

drawdown and multi-well constant-rate pumping tests within 6 months of completion of the 

production wells or within 6 months of the SWFWMD’s final approval of the APT Plan, 

whichever is later.  Importantly, these tests must be completed at least 5 years prior to the 

initial use of the first production well in excess of 100,000 gallons per day (annual average) 

(PEF005 (condition C.2.A.4.A.)), which will provide PEF, the SWFWMD, the FDEP and 

the USACE with confirmation of the accuracy of the groundwater model predictions far in 

advance of the LNP’s operation.  If this testing shows 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.  PEF005 at 

45-46; PEF300 at 27-29. 

95. PEF has developed an APT Plan for the LNP that complies with the COC.  PEF304.  The 

USACE has made issuance of its Section 404 permit for the LNP contingent upon its 

approval of the APT Plan.  On June 4, 2012, PEF submitted a draft APT Plan (dated May 

29, 2012) to the USACE for approval (after responding to USACE’s comments on an earlier  

draft version), and provided copies to the SWFWMD and the NRC.  PEF300 at 27-30. 

96. COC condition C.II.A.2. requires PEF to create and implement an EMP, at a minimum 

using the SWFWMD’s Wetland Assessment Procedure, to “evaluate the relative condition 

of surface waters and wetlands in areas potentially affected by water withdrawals” for LNP 

operations.  PEF005 at 42-43. 

97. The EMP must be submitted to the SWFWMD and the FDEP at least 3 years prior to any 

production well use in excess of 100,000 gallons per day (annual average).   The SWFWMD 

must approve the EMP.  PEF must implement the approved EMP at least 1 year prior to any 
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production well use in excess of 100,000 gallons per day (annual average).  Id. at 42.  COC 

conditions C.II.A.2.ii., iii., and iv. require that data collection under the EMP includes water 

levels in monitoring wells and piezometers and from staff gauges in wetlands, which must 

be reported monthly to the SWFWMD and the FDEP.  Id. at 42-43. 

98. In addition, COC condition C.II.A.2.v. requires PEF to submit to the SWFWMD and the 

FDEP (PEF005 at 41) a comprehensive annual environmental data summary by January 1 of 

each year for the preceding water year (October 1 – September 30).  Id. at 43.  The annual 

monitoring report “shall assess relationships between water level fluctuations, well 

pumpage, atmospheric conditions, and drainage factors related to the environmental 

condition of the wetlands and surface waters” in the vicinity of the LNP site and must 

include statistical trend analysis of the data.  Id.  The annual reports are available for public 

review online through the SWFWMD’s Water Management Information System.  Tr. 1524-

1525 (Hubbell).  After 5 years of monitoring following groundwater use rising to more than 

1.25 mgd (average annual daily withdrawal quantity) from all the production wells, PEF can 

present a request to the SWFWMD to be released from monitoring; however, monitoring 

will not cease unless and until the SWFWMD approves this request and takes action to have 

the FDEP modify the COC to remove the monitoring requirement.  PEF005 at 42; PEF300 

at 30-32.  In the absence of such a request, monitoring under the EMP will continue 

indefinitely for the life of the LNP.  Tr. 1504 (Griffin). 

99. The SWFWMD does not have to approve PEF’s request to be released from monitoring if 

the SWFWMD has any concerns regarding the data or environmental impacts.  If the EMP 

monitoring indicated deteriorating hydrological conditions, the SWFWMD would not 

approve a request from PEF to terminate its obligations under the EMP:  it would be “an 

insurmountable hurdle that [PEF] couldn’t get over.”  Tr. 1499 (Hubbell). 

100. An EMP will allow the timely prevention of harm to wetlands, since hydrologic changes to 

wetlands “of a magnitude sufficient to induce long-term harm will be detectable well before 
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the wetland exhibits the indicators of harm, or is subject to loss of structures, species or 

functions.”  PEF300 at 35.  See also Tr. 1498-1499 (Hubbell).   

101. PEF has developed an EMP for the LNP that complies with the COC.  PEF305.  The 

USACE has made issuance of its Section 404 permit for the LNP contingent upon its 

approval of the EMP.  On June 4, 2012, PEF submitted the EMP (dated May 29, 2012) to 

the USACE for approval (after responding to USACE’s comments on a draft version), and 

provided copies to the SWFWMD and the NRC.  PEF300 at 30-35; Tr. 1468-1470 (Griffin). 

102. COC condition C.II.A.3. requires PEF to mitigate any unacceptable adverse impacts of LNP 

production well drawdown.  If unacceptable adverse impacts are detected or predicted to 

occur through the EMP or through the APT (including additional groundwater monitoring), 

PEF must mitigate the adverse impact, which could include implementation of an 

Alternative Water Supply (“AWS”) in accordance with COC condition C.II.A.3.  PEF005 at 

43-44.  COC conditions C.II.A.3.a. through C.II.A.3.f. prescribe in detail the required 

actions and deadlines for selection and implementation of an AWS, if necessary.  Id.  The 

SWFWMD will approve the design and schedule for implementing any AWS that is 

necessary (or any other mitigation measure).  Id.; Tr. 1514-1515 (Hubbell).  As the agency 

charged with administering the PPSA and approving modifications of the site certification 

under Section 403.516, Florida Statutes, the FDEP must approve any application for needed 

authorizations to implement an AWS project required to displace groundwater withdrawals.  

PEF303. 

103. Potential mitigation measures could include more wells, distribution of pumpage over a 

larger area, shifting well locations, or pumping from the lower Floridan aquifer as opposed 

to the UFA.  Tr. 1483 (Hubbell); Tr. 1508 (Dunn). 

104. PEF has analyzed various alternate sources of water for plant operations, including seawater 

desalination, stormwater, reclaimed municipal wastewater, municipal water supply, 
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recycling of process water, and brackish water from deep underground wells.  NRC001 at 5-

30 to 5-31. 

105. In addition to the APT, EMP and AWS Plan, other COC requirements will ensure that 

active dewatering during operation of the LNP will not cause adverse impacts to wetlands 

and aquatic ecosystems.  Pursuant to COC condition C.II.A.5., PEF’s groundwater 

withdrawals will be reviewed every 5 years for continuing compliance with the 

SWFWMD’s regulations for the consumptive use of water.  PEF005 at 46.  PEF must 

submit a compliance report to the SWFWMD and the FDEP (PEF005 at 41) beginning the 

fifth year after groundwater use rising to at least 1.25 mgd (average annual daily withdrawal 

quantity before the built-in 20% margin) and every 5 years thereafter.  That report must 

contain “sufficient information to demonstrate reasonable assurance that the withdrawals 

and use of water authorized by these [COC] continue to meet the substantive requirements” 

in the BOR and SWFWMD’s consumptive use regulations set forth in Chapter 40D-2 of the 

Florida Administrative Code.  Id.  Among other specified information, the report must 

include “updated groundwater modeling analysis, along with statistical analyses of water-

level and wetland monitoring data, demonstrating that the use does not cause adverse 

impacts to wetlands, and surface waters, or violations of [minimum flows and levels].”  Id.  

After review of this report, if requested by the SWFWMD, the FDEP may modify the COC 

to ensure that the groundwater withdrawal continues to meet the State and the SWFWMD’s 

substantive conditions for the consumptive use of water.  Id.  This 5 year review is an 

obligation independent of the monitoring and reporting required of PEF under the EMP; 

therefore, this review and reporting obligation will continue even if PEF is relieved of its 

EMP obligations pursuant to COC condition C.II.A.2.a.i.  See id.  

106. COC condition C.II.A.6. requires PEF to meter and record its groundwater withdrawals 

from each well and report the meter readings to the SWFWMD and the FDEP monthly.  Id. 
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at 41, 47.  This should ensure compliance with the groundwater withdrawal allocations 

listed at the beginning of COC condition C.II.  Id. at 41. 

107. Groundwater quality will be monitored and maintained through COC condition C.II.A.8.  

That condition, among other things, requires PEF to conduct quarterly water quality 

sampling of the LNP production wells and semi-annual sampling of future designated 

monitoring wells for chlorides, sulfates, and total dissolved solids (“TDS”), and to report the 

results to the SWFWMD and the FDEP.  Id. at 49-52.   

108. COC condition C.II.A.9. states that “[w]etlands and other surface waters may not be 

adversely impacted as a result of the water use authorized by these conditions of 

certification.”  Id. at 53.  Under that condition, if unacceptable adverse impacts occur, the 

SWFWMD is to request that the FDEP modify the COC “to curtail or abate the 

unacceptable adverse impacts, unless the impacts can be mitigated by [PEF].”  Id. 

109. The COC contain an additional condition that ensures that the SWFWMD permitting criteria 

remain applicable over the LNP’s operating life.  COC condition C.II.B.2. provides that “[i]f 

during the term of this certification, it is determined by the [SWFWMD] that the use is not 

reasonable and beneficial, in the public interest, or does impact an existing legal use of 

water, the [SWFWMD] shall seek modification of these conditions of certification or 

revocation of the certification authorized by [FDEP].”  Id. 

110. COC condition C.II.B.12. imposes an independent obligation upon PEF to undertake 

mitigation measures if necessary: “[PEF] shall mitigate any adverse impact to 

environmental features or offsite land uses as a result of withdrawals.  When adverse 

impacts occur or are imminent, [PEF] shall be required to mitigate the impacts.  Adverse 

impacts include:  a. Significant reduction in levels or flows in water bodies such as lakes, 

impoundments, wetlands, springs, streams or other watercourses; . . . d. Damage to the 

habitat of endangered or threatened species.”  Id. at 54-55. 
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111. In addition, under Florida statutes, the FDEP has the power to revoke, suspend or modify 

the site certification for PEF’s failure to comply with the terms or conditions of that 

certification, which include the COC.  Fla. Stat. §§ 403.512(2), 403.516(1)(b)(1) (PEF303).  

Moreover, failure to comply with the COC is a violation of Chapter 403 of the Florida Code.  

Fla. Stat. § 403.514. 

112. The mandatory testing, monitoring, and mitigation provisions of the COC, including the 

“three very powerful interlocking conditions” (Tr. 1485 (Dunn)) of the APT, the EMP, and 

the AWS Plan, enforceable by the FDEP, provide reasonable assurance that active 

dewatering due to operation of the LNP will not cause impacts that are greater than SMALL 

to wetlands and aquatic ecosystems and their underlying aquifers on and in the vicinity of 

the LNP site. See PEF300 at 20-21; PEF800 at 117-118. 

113. The APT, EMP and AWS Plan are consistent with adaptive management strategies that are 

commonly employed by environmental scientists.  Adaptive management strategies have 

“been developed over the last several decades specifically to deal with the effects of 

uncertainty in making and implementing resource management decisions, such as the 

management of resources on and in the vicinity of the LNP site under the conditions 

proposed by PEF.”  PEF300 at 39.  The review and permitting process followed by the 

FDEP and the SWFWMD (for the LNP’s water use authorization) and by the USACE (for 

issuance of the LNP’s Section 404 permit) follow the classic adaptive management 

approach, thereby providing an appropriate framework for prudent use of water resources by 

the LNP in a manner that will not have unacceptable adverse impacts on wetlands and 

aquatic ecosystems.  Id. at 38-41; PEF314.  The SWFWMD has a “good track record” over 

the last 15 years of working with applicants and permittees to implement adaptive 

management strategies to address potential adverse impacts from surface water or 

groundwater withdrawals.  Tr. 1511 (Hubbell). 
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114. The FEIS relies, in part, on the testing, monitoring, and mitigation plans in the COC in 

reaching its conclusion that the impacts of active dewatering on terrestrial ecological 

resources, including wetlands, would be SMALL to MODERATE.  The FEIS states that 

“[t]he review team believes that any possible effects of groundwater withdrawals on 

wetlands would be temporary and localized” and that “[a]dditional mitigation beyond that 

proposed by PEF is not warranted.”  NRC001 at 5-30.  See also id. at 5-47, 9-250. 

115. 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 FEIS cites to “the review 

team’s independent evaluation of the LNP project, including the ER, the SCA, 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]” as the basis for its conclusion.  NRC001 at 5-47.   

116. The Staff also clarified that the FEIS’s conclusions were based on the Staff’s review of the 

COC, not the plans to be submitted under the COC, and that the COC themselves were 

sufficient for the Staff evaluation.  Staff witness Mr. Doub testified that “[t]he COCs rather 

than being some vague statement of commitment are highly prescriptive.  Therefore, we had 

enough information, the COCs themselves to know what – to develop general expectations 

of what we would see in the plan.”  Tr. 1532.  Furthermore, the Staff’s review of the EMP 

that was submitted did not change the conclusions the Staff made in the FEIS.  Tr. 1531 

(Doub).  The Board did not at the hearing ask the Staff for its views regarding the APT Plan.  

117. The credible evidence in the record of this proceeding supports the conclusion in the FEIS 

that the testing, monitoring and mitigation plans in the COC will ensure that the 

environmental impacts from active dewatering will be SMALL, or SMALL to MODERATE 

(in one case), and certainly less than LARGE. 
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d. Intervenors’ Claims Of Specific Impacts Due To Active Dewatering 
During LNP Operation 

i. Little King And Big King Springs  

118. The Intervenors criticize the monitoring included in the draft EMP (PEF305).  Among other 

claims, the Intervenors specifically allege that the monitoring under the EMP is inadequate 

because it fails to monitor the groundwater discharge and water quality from Little King and 

Big King Springs.  INT801 at 2-3, 5.  Intervenors offered no credible evidence that 

groundwater withdrawals from the LNP production wells would adversely affect the Little 

King and Big King Springs. 

119. Little King and Big King Springs are classified as third-magnitude springs and are located 

approximately 2 miles northwest of the LNP site (NRC001 at 2-32 (Fig. 2-12)) and 

approximately 6 miles from the nearest proposed well (see Tr. 1146 (Vermeul)).  Little King 

and Big King Springs were included in the groundwater modeling conducted for Model 1 

and Model 2.  PEF212 at 3; PEF210 at 5.  The 0.5 ft incremental and cumulative drawdown 

contours for operational pumping over a 1 year or a 60 year period do not reach Little King 

or Big King Springs under either model.  PEF212 at 16-19; PEF210 at 36-39, 42-45.  Nor do 

the 0.5 ft drawdown contours for the maximum week pumping condition reach those springs 

under Model 1 or Model 2.  PEF212 at 21; PEF210 at 48-49. 

120. Groundwater flow in the vicinity of the LNP site is to the west-southwest.  PEF300 at 23.  

Therefore, Little King and Big King Springs are up-gradient from the LNP well locations. 

121. The groundwater modeling evaluated the potential change in flow from Little King and Big 

King Springs, and concluded that the change was very small under both Model 1 and Model 

2.  Under Model 1, groundwater withdrawal at annual average pumping day rates resulted in 

reductions in the discharges from Little King and Big King Springs of approximately 0.3%.  

PEF212 at 5.  Under Model 2, the reduction in discharges from these springs was 

approximately 1%.  PEF200 at 28; NRC001 at 5-8.  These reductions in flow would not 
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cause greater than SMALL impacts, if any, to Little King and Big King Springs.  PEF300 at 

14-15. 

122. Based on water balance calculations for Model 2 and the fact that the model-predicted 

reduction in those springs’ flow is a small fraction of their discharge, the Staff determined 

that the impact of active dewatering from LNP operations on Little King and Big King 

Springs would be “insignificant.”  NRC090 at 116. 

123. Accordingly, there is no indication of a potential adverse impact on Little King or Big King 

Springs from active dewatering for the LNP.  Nor is there a need to include these springs in 

an environmental monitoring program. 

124. In any event, the APT will provide an early indication of any potential for impact to Little 

King or Big King Springs from active dewatering:  “The results of the APT test . . . are fed 

back into the predictive analysis and we’ll have a better understanding well before any of 

the wells come into production on the potential for impact to those springs.”  Tr. 1488 

(Hubbell). 

ii. Saltwater Intrusion 

125. Intervenors contend that groundwater withdrawals associated with the LNP will result in 

saltwater intrusion into the UFA and that such impacts were not adequately addressed in the 

FEIS.  INT301R at 20-24; INT201R at 3, 4, 8, 9, 18.  Those claims are without merit. 

126. It is incorrect for Mr. Still (INT201R at 8-9) and Dr. Bacchus (INT301R at 57-61) to claim 

anecdotal evidence shows that the LNP site and the surrounding area are currently 

experiencing saltwater intrusion.  PEF218 at 3-4, 24; PEF016 at 12-13; PEF800 at 20-21.  

The Intervenors cite to concerns regarding saltwater intrusion in drinking water in small 

communities that are generally distant (some nearly 30 miles) from the LNP, and that are 

close to the Gulf of Mexico.  Unlike at the LNP site, available freshwater in the ground at 

those low-lying communities is thin, and there is a small gradient between the groundwater 
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aquifers (freshwater) and the saline or brackish water body.  PEF218 at 3-4; PEF016 at 12-

13. 

127. Potential saltwater intrusion impacts from the LNP have been extensively analyzed by the 

State of Florida, the USACE, and the Staff; the FEIS properly concludes that potential 

groundwater quality impacts from the LNP due to such intrusion would be SMALL.  

PEF016 at 13; NRC001 at 5-16.  Intervenors have offered no credible evidence to the 

contrary.  

128. The Intervenors also contend that sea level rises resulting from climate change combined 

with LNP dewatering will result in saltwater intrusion into groundwater aquifers.  INT301R 

at 57-58, 64; INT101R at 9.  The relatively high water level elevation of the LNP site 

(including the wellfield), however, ensure that the LNP’s small predicted groundwater 

drawdowns will not reverse the gradient between seawater and groundwater in the vicinity 

of the LNP.  PEF218 at 22-23.  Although the effects of climate change on sea level are at 

best uncertain, LNP withdrawals will not reverse the gradient between saltwater and the 

groundwater aquifers in even the conservative scenarios (predicting a sea level increase of 3 

ft over the next century) identified by the Staff.  Id.  Consequently, the risk of saltwater 

intrusion below ground into freshwater aquifers as a result of the LNP’s withdrawals is 

SMALL.  Id.  The Staff reaches the same conclusion in the FEIS.  NRC001 at 4-27, 5-16.  

For similar reasons, the LNP will not pull saltwater up-gradient into the freshwater aquifers 

through preferential conduits, as also alleged by the Intervenors (INT301R at 58).  PEF218 

at 24-25.   

129. Finally, Intervenors argue that the FEIS ignores or downplays significant contributors to the 

cumulative impacts from the effect of water withdrawals from the CFBC on salinity levels 

in Withlacoochee Bay.  INT301R at 5, 22.  The impacts of the LNP’s withdrawal of cooling 

water from the CFBC are outside the scope of Contention 4A.  In any event, data on salinity 

in the CFBC collected at the direction of PEF and from other sources rebuts the various 
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salinity concerns of Intervenors about both cooling water withdrawal from the CFBC and 

from groundwater withdrawal during operation.  PEF016 at 14-17; PEF021; PEF022.  These 

salinity impacts are discussed extensively in the FEIS.  NRC001 at 5-10 to 5-16, 5-55.   

130. The FEIS analyzed the increase in the salinity of the CFBC and the Withlacoochee Bay and 

its potential impacts on estuarine resources, and found “the impact on water quality of the 

CFBC due to operation of the LNP intake is expected to be minimal.”  NRC001 at 5-12.  

See also id. at 4-78 to 4-79, 5-23 to 5-24, 5-33, 7-34.  The FEIS states that the potential 

impacts to both surface water and groundwater will be SMALL.  Id. at 5-16.  There is no 

credible evidence in the record to the contrary.   

131. Accordingly, the FEIS adequately analyzes and appropriately characterizes as SMALL 

potential saltwater intrusion impacts from active dewatering and cooling water intake. 

iii. Hydroperiods 

132. The Intervenors argue that the FEIS oversimplifies the hydroecological conditions of the 

site, and fails to analyze the role that “hydroperiods” play in the ecological health of the 

region.  Intervenors’ Initial Statement at 11; INT301R at 5, 9, 14-17.  These claims are 

without merit.  PEF315 at 2-7. 

133. The Intervenors provide the following explanation of what is meant by “hydroperiod”:  

“Ecological systems such as wetlands depend on natural fluctuations of the water table – the 

surficial aquifer – to maintain their essential functions.  These fluctuations of the water table 

are known as the ‘hydroperiod.’ Three important aspects of a wetland hydroperiod are: (1) 

the depth or stage of fluctuating ground and surface water; (2) the duration of the water level 

at a given depth or stage; and (3) the periodicity or seasonality of the water level 

fluctuations.”  INT301R at 12.  The Intervenors assert that “[d]isruption of any one of these 

three aspects can lead to the degradation and ultimate destruction of the wetland and the 

biota it supports” (id.), but the Intervenors do not provide a threshold for change for 
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triggering an adverse impact, nor do they define what is meant by “adverse impact” or how 

such an impact would occur.  PEF315 at 3 n.2. 

134. Although the FEIS does not generally use the term “hydroperiods,” consideration of impacts 

to hydroperiods is embedded in the FEIS, particularly through the FEIS’s consideration of 

the dewatering analyses performed by the SWFWMD and the Staff, and the requirements 

established by the COC (including the EMP).  Id. at 7.   

135. In analyzing impacts from groundwater withdrawals, the SWFWMD has moved away from 

the simplistic concept of hydroperiods to a more dynamic statistical hydrology approach.  

This approach acknowledges that wetlands and aquatic ecosystems are adapted to a range of 

natural inundation and dewatering conditions, and that both types of conditions are needed 

to maintain the structure, functions, and species assemblages of the wetlands and aquatic 

ecosystems.  Id. at 3-4.  In comparison to the more static hydroperiod approach, this 

frequency-based statistics approach recognizes that: monitoring data is essential; links 

between hydrology and ecological health can be established; and protective criteria and/or 

thresholds can be developed to prevent adverse impacts from occurring.  Id. at 4.  The 0.5 ft 

drawdown threshold of concern used by the SWFWMD in its water use permitting decisions 

(and cited by the Staff) was derived from this approach, and is based on studies of wetlands 

and aquatic ecosystems with 6 to more than 30 years of hydrology monitoring data.  Id. at 5, 

9-10.  Similarly, the DWRM2 groundwater model that is the basis for the groundwater 

model that the SWFWMD used in permitting the LNP (and upon which the FEIS in part 

relied) is the product of a transient calibration against monthly data, including recharge from 

precipitation, taken from over 1,000 monitoring points over an eight year time period (1995-

2002).  Id. at 4-5.  Additionally, in order to have issued the recommendation of LNP site 

certification, the SWFWMD was required to determine that its regulatory performance 

standards for wetlands had been met: those standards specifically address hydroperiods.  Id. 

at 5. 
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136. Contrary to the Intervenors’ allegations (INT301R at 27), withdrawal of groundwater during 

periods of drought are accounted for in the SWFWMD permitting process and therefore in 

the FEIS.  PEF315 at 9-10.  Drought effects are embedded and accounted for in the period 

of record used by the SWFWMD in establishing the 0.5 ft drawdown threshold of concern.  

Id.  Additionally, the water level data used to calibrate the DWRM2 accounts for both wet 

periods and periods of drought conditions.  Tr. 1403-1404 (Rumbaugh).  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 short, intermediate and long term 

drought cycles.  PEF315 at 9-10; PEF300 at 21-23. 

137. The requirements of the COC also apply a frequency-based statistics approach.  The APT 

Plan and the EMP that PEF must implement will confirm the results of the groundwater 

modeling relied upon by the SWFWMD and the Staff.  Those monitoring activities will 

ensure that there will be no unacceptable adverse impacts to wetlands and aquatic 

ecosystems at and in the vicinity of the LNP site.  PEF315 at 5-7.  The EMP will 

specifically monitor the effects of groundwater withdrawal on wetland hydroperiods and the 

resulting impacts to wetlands and aquatic ecosystems.  Monitoring under the EMP will be 

timely to detect and prevent harm to wetlands, since change in the hydrologic regime of a 

wetland sufficient in magnitude to induce long-term harm will be detectable well before the 

wetland actually exhibits the indicators of harm or is subject to loss of structures, species, or 

functions.  Id. at 7.  If unacceptable adverse impacts due to hydroperiod alterations are 

predicted to occur by the required monitoring, PEF must either mitigate the adverse impact 

or implement an alternative water supply.  Id. 

138. The FEIS specifically and extensively considered the potential direct, indirect, and 

cumulative impacts from active dewatering to wetlands and aquatic ecosystems during 

construction and operation of the LNP, relying on the SWFWMD analysis as well as the 

Staff’s own independent review.  See NRC001 at 4-31 to 4-35, 5-26 to 5-31, 7-20 to 7-34.  
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The Staff provides additional clarification of its efforts to assess the possible effects of 

active dewatering on wetlands in its initial testimony.  See NRC090 at 88-99.  The Staff 

further explained that “[a]lthough the FEIS does not often use the word ‘hydroperiod’ 

directly, it thoroughly evaluates hydrological impacts to wetlands from construction and 

operation of the LNP . . . .  All three of Dr. Bacchus’s elements of hydroperiod are 

contained within the concept of wetland hydrology, which is discussed in detail in Section 

4.3.1 and 5.3.1 of the FEIS . . . and in the Staff’s Direct Testimony.”  NRC091 at 42.   

139. Accordingly, the FEIS reasonably concluded that the impacts from active dewatering to 

wetlands and aquatic ecosystems during operation of the LNP would be, at most, SMALL to 

MODERATE.  NRC001 at 4-25, 5-47. 

e. Impacts On Special Aquatic Sites And Outstanding Florida Waters 
Due To Active Dewatering During LNP Operation 

140. In addition to impacts to wetlands and the Floridan aquifer system as addressed above, 

Contention 4A, Part A specifically challenges the FEIS’s analysis of impacts to “special 

aquatic sites” and “Outstanding Florida Waters [(“OFW”)] such as the Withlacoochee and 

Waccasassa Rivers.”    

141. Other than wetlands, which are discussed above, there are no “special aquatic sites” at issue.  

PEF001 at 6.   

142. The only OFW in the vicinity of the LNP site is the lower Withlacoochee River, from the 

Gulf of Mexico to the Inglis Lock Bypass Channel (but not including that isolated segment 

of the river between Lake Rousseau and the CFBC).  PEF001 at 7-8; NRC001 at 2-20; 

NRC090 at 131-132.   

143. Groundwater flow at the LNP site, including the South Property, is to the west-southwest.  

PEF300 at 23.  The lower Withlacoochee River is down-gradient of the LNP site and 

potentially could be impacted by dewatering; however, under Model 1 and Model 2, the 

impact of dewatering on the groundwater flow to the lower Withlacoochee is SMALL 
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compared to the large surface water flow to the lower Withlacoochee through the Inglis 

Lock Bypass Channel.  Id. at 24.  The Staff concluded that the simulated reduction of 

groundwater flow to the lower Withlacoochee River and Lake Rousseau of 0.4 mgd under 

Model 2 “are minor relative to the 37 year recorded daily discharge of 687 Mgd through the 

bypass channel to the lower Withlacoochee River.”  NRC001 at 5-8.  The simulated 

reductions of groundwater flow to the lower Withlacoochee River and Lake Rousseau of 1.1 

mgd under Model 1 (PEF212 at 7) are similarly insignificant.  PEF300 at 24. 

144. The Waccasassa River is not an OFW.  NRC090 at 132.  Additionally, it is located 13 miles 

northwest of the wellfield and is cross-gradient to the LNP site; therefore, it would not be 

impacted by the LNP’s active dewatering.  PEF300 at 23-24.   

145. The Staff concluded that operation of the LNP will not alter the surface water hydrology of 

the Withlacoochee River or the Waccasassa River.  NRC001 at 5-4. 

146. There is no credible evidence in the record contradicting these facts or otherwise 

demonstrating that active dewatering during LNP operation will have greater than SMALL 

impacts on OFWs or special aquatic sites. 

B. Contention 4A, Part A – Active Dewatering During LNP Construction 

1. Regarding active dewatering during LNP construction, Contention 4A, Part A states:  

The [FEIS] fails to comply with 10 C.F.R. Part 51 and the National 
Environmental Policy Act because it fails to specifically and adequately 
address, and inappropriately characterizes as SMALL, certain direct, 
indirect, and cumulative impacts, onsite and offsite, of constructing … 
the proposed LNP facility: [including] . . .  

A. Impacts to wetlands, floodplains, special aquatic sites, and other 
waters, associated with dewatering, specifically:  

1. Impacts resulting from active . . . dewatering . . . .28 

                                                 
28 Licensing Board Memorandum and Order of Feb. 2, 2011, Attachment A. 
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2. There will be two primary sources of active dewatering during construction of the LNP: (1) 

excavation of the corridor for cooling water pipelines; and (2) excavation of the LNP’s 

reactors’ foundations.  PEF001 at 29-31. 

3. The cooling water pipeline corridor will extend from the LNP’s raised power block to the 

CFBC.  There will be multiple pipes installed in one open trench.  The trench required to 

install those pipes will be approximately 40 ft wide at the bottom and approximately 12 ft 

deep.  The pipelines will be constructed in segments approximately 400 to 500 ft long.  

Dewatering will commence under each segment for approximately 8 weeks, and the water 

table must be approximately 14 to 15 ft deep during construction.  Id.   

4. Water pumped out of the pipeline trench will be discharged in nearby infiltration trenches, 

protected to reduce turbidity prior to discharge to local uplands.  The dewatering rate is 

estimated to be approximately 2 gpm per linear foot of trench, or about 1,000 gpm per 500 ft 

of trench.  Id. 

5. Each pipeline segment will take approximately 8 weeks for trench dewatering, excavation, 

pipe installation, and backfill.  Id. 

6. The drawdown from such dewatering will recover quickly once pumping under each 

segment stops.  The groundwater table will recover to within 6 inches of the original surface 

near the trench within 2 or 3 months under very conservative assumptions of no recharge.  

This change in groundwater level will have no long-term cumulative effects on wetlands 

because:  (1) the drawdown is relatively short term and groundwater levels will recover 

quickly; (2) the period of drawdown is within a normal range of seasonal variability; (3) the 

wetlands are part of a large complex of similar systems; and (4) groundwater monitoring 

and local infiltration trenches will be used to allow adaptive management during 

construction, as needed.  Id. at 29. 
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7. The LNP’s reactors’ foundations will have low-permeability grouted diaphragm walls, 

creating a “bathtub.”  The grouted walls, while much less permeable than the native sand 

material, will have some seepage which will need to be removed (dewatered).  Id. at 30. 

8. PEF analyzed three seepage rate scenarios.  The first scenario determined that a maximum 

of approximately 7.72 million gallons of water may need to be removed from the soil inside 

the bathtub after the grout wall is constructed.  The second scenario estimated groundwater 

flow into the completely empty bathtub to be approximately 67 gpm.  The third scenario 

estimated a water flow rate of 94 gpm if the grout wall were to rupture, which flow would 

be temporary until repaired.  PEF also conducted additional simulations, and the maximum 

seepage into the excavation was estimated to be 452 gpm.  Id. at 31.  

9. Water pumped out of the foundation excavation will be placed into holding ponds and 

percolated back into the groundwater system.  Id. 

10. Overall, construction activity at the LNP site will require an average annual withdrawal rate 

of 0.275 mgd and a maximum withdrawal rate of 0.55 mgd.  PEF200 at 15; PEF300 at 12.  

These amounts represent only 0.06% (average) and 0.12% (maximum), respectively, of the 

450 mgd regional flow through the UFA as obtained from Model 1, and only 0.13% and 

0.26%, respectively, of the conservatively low 208 mgd regional flow through the UFA as 

obtained from Model 2.  PEF200 at 15-16 & n.7 

11. There is no credible evidence in the record challenging any of these estimates of dewatering 

during LNP construction. 

12. These minor and short-term groundwater withdrawals during LNP construction will result in 

impacts to water resources that are, at most, SMALL.  PEF001 at 31; PEF200 at 15-16; 

PEF300 at 12. 

13. The Staff independently analyzed the potential impacts to water resources caused by active 

dewatering necessary to construct the LNP.  That analysis relied upon the Staff’s review of 

PEF’s evaluation entitled “Effects of Temporary Dewatering on Wetlands for the 
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Construction of the Levy Nuclear Plant Levy County, Florida” (PEF014).  The Staff also 

relied upon the COC’s requirements that PEF prepare a construction dewatering plan for 

approval by the FDEP and the SWFWMD prior to initiating excavations, and that PEF 

mitigate adverse impacts on wetlands, if any, due to dewatering.  NRC090 at 88-91.    

14. Based on the Staff’s analysis, Section 4.2.2 of the FEIS concludes: “Because groundwater 

usage while building the proposed units is expected to be less than half that used during 

plant operations and the review team concludes that impacts of operational groundwater 

usage would be minor, building-related groundwater-use impacts are also expected to be 

minor.”  NRC001 at 4-25.  See also PEF001 at 31.   

15. Section 4.2.2 of the FEIS adds that “water-use impacts of construction and preconstruction 

activities would be SMALL.”  NRC001 at 4-25.  The FEIS also concludes that “no long-

term adverse impacts on adjacent wetlands would be expected from dewatering during site 

development.”  Id. at 4-34.   

16. The Intervenors have offered no credible evidence to contradict those conclusions or the 

supporting analysis provided by the Staff and PEF. 

17. Accordingly, the FEIS adequately analyzes and appropriately characterizes as SMALL 

impacts from active dewatering during construction of the LNP. 

C. Contention 4A, Part A – Passive Dewatering During LNP Construction And Operation 

1. Regarding passive dewatering during LNP construction and operation, Contention 4A, Part 

A states:  

The [FEIS] fails to comply with 10 C.F.R. Part 51 and the National 
Environmental Policy Act because it fails to specifically and adequately 
address, and inappropriately characterizes as SMALL, certain direct, 
indirect, and cumulative impacts, onsite and offsite, of constructing and 
operating the proposed LNP facility: [including] . . .  

A. Impacts to wetlands, floodplains, special aquatic sites, and other 
waters, associated with dewatering, specifically:  
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1. Impacts resulting from . . . passive dewatering . . . .29 

2. “Passive dewatering” is not a term used by water resources engineers.  For purposes of this 

proceeding, PEF considered passive dewatering to mean the removal of site water through 

non-mechanical means, that is, without pumping.  Passive dewatering as so understood most 

often occurs from man-made drainage infrastructure, such as ditches and pipes, designed to 

remove water to facilitate a new land use.  Stormwater is the primary focus of passive 

dewatering in this proceeding.  PEF001 at 9-11. 

3. The LNP includes features specifically designed to avoid the types of activities that would 

cause passive dewatering.  Surface water will not be ditched offsite through channels that 

would cause rain runoff.  Open mine pits will not be used.  Landscape profiles will not be 

modified.  Id. at 11. 

4. The LNP power plant will be built on a raised island, approximately 8 ft above ground.  

Stormwater from the LNP’s facilities will be piped or ditched to collect in 3 stormwater 

ponds totaling 105 acres.  The ponds will capture stormwater to reduce peak runoff rates.  

Id. at 5, 11-13, 21, 34. 

5. The stormwater ponds will be surrounded by raised dikes which will hold water at, or 

above, the natural ground level.  The dikes will have a spillway that will overflow into 12-

inch pipes.  The pipes will release water slowly to the natural wetlands and the pine 

plantation downhill into the same systems where the natural drainage currently moves.  Id. 

at 12-14, 34. 

6. Roadways associated with the LNP will be elevated above natural grade.  Stormwater from 

those roads will be treated in swales adjacent to the roads and discharged into surrounding 

wetlands.  Culverts will be installed under the roads to allow stormwater to drain from 

higher elevations in the east to lower elevations in the west in order to preserve the existing 

                                                 
29 Licensing Board Memorandum and Order of Feb. 2, 2011, Attachment A. 
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natural flow patterns of the landscape and avoid having to redirect site water to other 

locations.  The culverts also will avoid reducing the volume of runoff to existing 

downstream wetlands before that runoff drains offsite, thereby minimizing the effect of new 

roadways on surface flow.  Id. at 13-14, 16-18, 34. 

7. All of these features will minimize the offsite stormwater effects from the LNP project.  

They also constitute the current standard of best practices for stormwater management in 

Florida.  Id. at 13. 

8. The LNP’s drainage facilities must meet the criteria set forth in the SWFWMD’s 

Environmental Review Plan’s Basis of Review (“ERP Basis of Review”) (PEF006).  

Among other things, the ERP Basis of Review criteria provide that: (1) it is permissible to 

allow onsite wetlands to receive stormwater and to consider the compensating storage effect 

when estimating impacts; (2) no offsite impacts can result during a 100 year storm; and (3) 

if fill is placed in low lands, including wetlands, the stormwater volume that would have 

stayed onsite prior to development must be replaced by new retention storage onsite.  These 

criteria are designed to ensure that no adverse offsite impacts will occur due to passive 

dewatering and that the recharge of stormwater into the underlying aquifer will not be 

reduced.  PEF001 at 15-16.  

9. The ERP Basis of Review criteria require that peak runoff rates on a site following new 

construction must be less than or equal to pre-development peak runoff rates.  PEF006, Chp. 

4 at 1.  The LNP will meet that requirement, because stormwater will be directed from the 

new facilities to stormwater ponds or swales.  PEF001 at 16-17. 

10. PEF sized the LNP’s three stormwater ponds to collect and retain the entire runoff from a 25 

year, 24 hour storm, and to prevent erosion from the runoff associated with a 100 year 

storm.  Id. at 16; NRC001 at 3-30.  The stormwater ponds will capture and release 

stormwater slowly, in order to meet the pre-development peak run-off rate.  PEF001 at 16.  

The LNP facilities are located in the center of the site.  Thus, the peak runoff rate will be 
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further reduced as water flows into the landscape and wetlands surrounding the facilities.  

Id. at 16-17.  As required by the ERP Basis of Review, runoff flow rates at the LNP 

(including the North and South Properties) will not exceed existing runoff rates.  Id. at 17. 

11. The LNP’s three stormwater ponds will cover approximately 105 acres and will have an 

average depth of approximately 6 to 8 ft.  The ponds, therefore, will generate approximately 

630 acre-feet of water storage.  The potential loss of historic water basin storage due to 

direct fill from LNP construction is estimated to be 74 acre-feet.  Accordingly, construction 

and operation of the LNP will not decrease the amount of stormwater reaching the 

groundwater under the site because water far in excess of the lost 74 acre-feet will be 

captured and stored in ponds.  Id. at 21; PEF016 at 8; NRC001 at 4-19 to 4-21. 

12. Historical annual direct precipitation on the stormwater ponds at the LNP site is 53 inches 

per year, based on data covering the period from 1892 to 2009.  PEF001 at 24; NRC001 at 

2-21.   

13. The Intervenors claim that annual precipitation should be estimated based on more recent 

rainfall trends, rolling averages, and climate change.  INT201R at 3-4.  But 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.  PEF506 at 12.  In addition, 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.  Id. at 13.  Moreover, the impacts of climate change on 

rainfall amounts are too speculative to play a prominent role in the FEIS’s analysis, since 

predicting what those changes or their impacts will be with any accuracy is not feasible with 

current scientific tools and theories, nor is there adequate agreement to support any one 

climate change hypothesis.  PEF506 at 9-10; PEF001 at 25. 

14. Lake evaporation rates in Florida have been estimated at 53.2 inches, plus or minus 7%.  

PEF001 at 24.  Accordingly, direct precipitation on the LNP stormwater ponds will offset 

lake evaporation on average.  Id.  Runoff from the 175 acre raised powerblock for the LNP 
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that will be directed into the stormwater ponds is available for percolation and will be a 

source of net recharge to the aquifer.  Id. at 22-24.  Construction and operation of the LNP, 

therefore, cannot reasonably be foreseen to result in net passive dewatering.  Id. 

15. The Intervenors claim that the stormwater ponds will cause sinkholes to collapse at the LNP 

or will open relict sinkholes.  INT301R at 11-12, 32-33.  Such an impact is not reasonably 

foreseeable.  PEF016 at 9-10.  There is no evidence to support a claim that sinkholes, relict 

or otherwise, are present on the LNP site and surrounding areas.  Although there are 

depressional wetlands at the LNP, not all depressional wetlands are relict sinkholes.  Id.  

There are no known sinkholes at either the North or South Property.  Id.; NRC090 at 41, 

NRC091 at 9; Tr. 1192-1195 (Vermeul).  This argues against the conclusion that 

depressional wetlands on the LNP site are formed from relict sinkholes.  PEF016 at 9-10. 

16. The geological characteristics of the LNP site inhibit the creation of sinkholes.  Id. at 9-10; 

PEF700 at 16.  The FDEP has developed a database of sinkhole zones in Florida.  PEF016 

at 10.  Type III areas have the most numerous sinkholes, while Types I, II, and IV areas 

have less numerous and more slowly-developing sinkholes.  Intervenors’ arguments 

(INT201R at 7) reference sinkholes forming in Type III areas.  PEF016 at 10.  The LNP 

project is located in a Type I area, which has the lowest potential for sinkhole development.  

PEF016 at 10; PEF020.  

17. The increased weight of water in stormwater ponds does not cause sinkhole collapse, as 

alleged by the Intervenors.  INT301R at 32; PEF016 at 10; PEF700 at 16.  The weight of 

soil that will be removed from the ponds is considerably more than the weight of the 

stormwater that will be in the ponds.  PEF016 at 10.   

18. Even if passive dewatering were to occur at the LNP, such dewatering would have a 

negligible effect on water bodies adjacent to the LNP site.  The LNP site comprises less than 

7% of the pertinent drainage sub-basins.  Any net passive dewatering from the stormwater 

ponds would have an undetectable impact on surface water flow balance to the 
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Withlacoochee River and the Gulf of Mexico, because the stormwater ponds will affect only 

approximately 0.2 percent of the contributing drainage area to the local sub-basins.  The 

watershed contributing to the lower Withlacoochee River is about 400 times larger than the 

LNP site, and groundwater levels near the river are controlled by the elevation of Lake 

Rousseau.  PEF001 at 26-27. 

19. The LNP reactors’ foundations will have little, if any, impact on groundwater flow through 

the site.  Id. at 28-29.  Groundwater will be able to flow freely around the LNP reactors’ 

foundations, and the UFA is much deeper than the foundations.  Id. at 28-29, 35.  The 

foundations, therefore, will not result in passive dewatering.       

20. The Staff’s evaluation of the possible effects of passive dewatering focused on stormwater 

flow changes caused by the LNP project.  Id. at 96.  The Staff reviewed PEF’s proposed 

stormwater management plan and proposed best management practices for controlling 

runoff and sedimentation over the life of the project.  NRC090 at 96; NRC001 at 4-26, 5-15 

to 5-16.  The FEIS concluded that wetlands remaining in undeveloped areas would not be 

affected by stormwater runoff from impervious surfaces on the LNP site.  NRC090 at 97; 

NRC001 at 5-26.   

21. The Staff does not use the term “passive dewatering” in the manner in which it is used in 

Contention 4A.  NRC090 at 37.  Accordingly, the term “passive dewatering” does not 

appear in the FEIS per se.  However, based on the record evidence as set forth above, the 

FEIS properly concludes that operational impacts of the LNP (which necessarily includes 

impacts due to passive dewatering) on water quality and quantity on both surface and 

groundwater resources will be SMALL.  NRC001 at 5-135.  Based on the record evidence 

as set forth above, the FEIS also properly concludes that operational impacts of the LNP on 

terrestrial resources (which also necessarily includes impacts due to passive dewatering) 

will be, at most, SMALL to MODERATE.  Id. at 5-136.  
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22. The Intervenors have offered no credible evidence to contradict those conclusions or the 

supporting analysis provided by the Staff and PEF regarding alleged passive dewatering by 

the LNP. 

D. Contention 4A, Part A – Dewatering And Increased Nutrient Concentrations 

1. Regarding the impacts of LNP dewatering and increased nutrient concentrations, Contention 

4A, Part A, Section 4 states: 

The [FEIS] fails to comply with 10 C.F.R. Part 51 and the National 
Environmental Policy Act because it fails to specifically and adequately 
address, and inappropriately characterizes as SMALL, certain direct, 
indirect, and cumulative impacts, onsite and offsite, of constructing and 
operating the proposed LNP facility, [including] . . .  

A. Impacts to wetlands, floodplains, special aquatic sites, and other 
waters, associated with dewatering, specifically . . . 

4. Impacts on water quality and the aquatic environment due to 
alterations and increases in nutrient concentrations caused by the 
removal of water.30 

2. Nutrient concentrations in surface water or groundwater are a function of the mass of 

nutrients available, the amount of water, the solubility of the nutrient, and input and output 

changes to the amount of water and nutrients.  Regarding surface waters, the nutrients of 

concern are nitrogen and phosphorus.  Nitrogen and phosphorus are deposited through 

atmospheric deposition, rainfall, and runoff from surrounding uplands.  Nitrogen is also 

deposited through biological fixation31 within the wetlands.  The nutrients are exported 

through surface outflow and downward seepage (for both nitrogen and phosphorus), and 

biological denitrification32 for nitrogen.  PEF300 at 41.   

                                                 
30 Licensing Board Memorandum and Order of Feb. 2, 2011, Attachment A. 
31 Biological fixation is a process in the nitrogen cycle whereby atmospheric nitrogen gas is converted to 

organic nitrogen by the action of certain microorganisms in wetland soils.  PEF300 at 41 n.11. 
32 Biological denitrification is a process in the nitrogen cycle in which microorganisms in anaerobic 

wetland soils are able to convert organic and inorganic forms of nitrogen into nitrous oxide or nitrogen 
gas, with ultimate release back into the atmosphere.  Id. at 41 n.12. 
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3. The nutrient inputs – atmospheric disposition, rainfall, and runoff from surrounding uplands 

– will not change due to LNP dewatering.  There is no clear mechanism for increasing 

nutrient concentrations within wetlands and aquatic ecosystems and their underlying 

aquifers on or in the vicinity of the LNP site without adding an external source depositing 

additional nutrients on the North and South Properties and thereby increasing the input side 

of the equation.  No such external sources exist on and in the vicinity of the LNP site.  Id. at 

41-42. 

4. Regarding groundwater, the only component that will change slightly from the current 

nutrient and water mass balance due to operation of the LNP wellfield is that groundwater 

seepage from the surficial aquifer to the UFA will be slightly higher than it is currently.  

That would result in a slight increase in the mass of nitrogen and phosphorus moving from 

the surficial aquifer to the UFA, as measured by the amount of nitrogen and phosphorus in 

the increased seepage.  However, the UFA’s modeled groundwater flow in the area of the 

LNP is 164 billion gallons per year under Model 1, and 75.9 billion gallons per year under 

Model 2.  Given this massive flow of water underneath the LNP site, any potential nutrient 

seepage from the surficial aquifer to the UFA will be undetectable.  Id. at 42. 

5. The Intervenors provide no credible evidence demonstrating that LNP dewatering will cause 

impacts on water quality and the aquatic environment due to increases in nutrient 

concentrations.  Dr. Bacchus has not identified a new external source of nutrients (except for 

her testimony related to wildfires, which is addressed below) that could lead to such 

increases.  PEF315 at 20.  

6. Any impacts to water resources from increased nutrient concentrations caused by active 

dewatering during construction or operation of the LNP will be, at most, SMALL.  Id.  

Section 5.2.3.2 of the FEIS accurately concludes that “operational groundwater-quality 

impacts would be SMALL.”  NRC001 at 5-16. 
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E. Contention 4A, Part A – Impacts On Water Resources Due To Wildfires Resulting From 
Dewatering 

(1) Wildfire Frequency And Severity Will Not Noticeably Increase Due To LNP 
Dewatering 

1. Regarding the impacts of LNP dewatering and wildfires, Contention 4A, Part A, Section 5 

states:    

The [FEIS] fails to comply with 10 C.F.R. Part 51 and the National 
Environmental Policy Act because it fails to specifically and adequately 
address, and inappropriately characterizes as SMALL, certain direct, 
indirect, and cumulative impacts, onsite and offsite, of constructing and 
operating the proposed LNP facility, [including] . . . 

A. Impacts to wetlands, floodplains, special aquatic sites, and other 
waters, associated with dewatering, specifically . . .  

5. Impacts on water quality and the aquatic environment due to increased 
nutrients resulting from destructive wildfires resulting from dewatering.33 

2. There is no credible scientific link between predicted levels of dewatering (either active or 

passive) due to the construction and operation of the LNP and an increase in wildfire 

frequency at the LNP.  PEF400 at 4.   

3. The key factors influencing the frequency of wildfires are the number of ignitions and the 

ability of the fire to spread from the ignition point.  The number of ignitions depends on the 

ignition sources (such as lightning strikes, automobile exhaust, campfires, or cigarette butts) 

and the characteristics of the fuel source.  The extent to which wildfires spread depends on 

weather conditions, topography, natural and man-made barriers to spread, fire suppression, 

and fuel characteristics.  Id. at 5.   

4. The potential area for LNP production well drawdowns of greater than 0.5 ft34 as predicted 

by Model 2 (the more conservative of the groundwater models) includes two basic 

categories of soil: sandy soil and organic soil.  Id. at 4, 6. 

                                                 
33 Licensing Board Memorandum and Order of Feb. 2, 2011, Attachment A. 
34 Drawdowns less than 0.5 ft need not be considered in the wildfire analysis, given their very small 

magnitude relative to natural hydrological fluctuations.  PEF400 at 4. 
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5. Sandy soil areas comprise approximately 82% of the Model 2 predicted drawdown area and 

consist of fuel beds composed primarily of pine needles and living and dead herbs which 

carry low severity surface fires.  These sandy soil areas are characterized by deep sands with 

little to no organic material.  Id. at 6-7. 

6. Sandy soil neither retains nor wicks up moisture from the water table.  Thus, when the water 

table is below the soil surface, and there has been no recent precipitation, the surface soils 

and associated litter fuels in the sandy soil areas are dry and available for combustion by 

ignition or fire spread regardless of the water table’s depth.  Conversely, ignition and fire 

spread is very unlikely when the water table is at or above the soil surface.  Under current 

conditions (i.e., before construction and operation of the LNP), the water table in the sandy 

soil areas is at or above the soil surface for a very small portion of the year.  A further 

reduction in the percentage of time that the water table is at or above the soil surface 

(through active and/or passive dewatering) would negligibly increase the portion of the year 

when fuels are available for ignition.  Thus, changes in the depth of the water table – 

including any such changes attributable to the LNP – would not impact fire frequency in 

sandy soil areas, which comprise 82% of Model 2’s drawdown area.  Id. at 7. 

7. Changes in the water table attributable to dewatering (active and/or passive) from the 

construction and operation of the LNP also would not change the severity of wildfires in the 

sandy soil areas.  Since the depth of the water table below the soil surface should not affect 

the surface fuel moisture, and the water table already is below the soil surface the great 

majority of the time, the depth of the water table would not influence fuel consumption 

(severity) in the case of wildfire.  Id. at 7-8. 

8. The remaining 18% of Model 2’s predicted drawdown area is organic soil, contained within 

sandy soil/organic soil complexes.  These complexes are essentially equivalent to cypress 

depressions.  Given that this soil type is a sandy soil/organic soil complex, an even smaller 

area is actually covered only by organic soil.  Id. at 8. 
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9. It is extremely unlikely that changes in the water table attributable to dewatering (active 

and/or passive) from the construction and operation of the LNP would change the frequency 

of wildfires in organic soil areas.  Organic soils are rarely the location of fire ignition, as 

they are dense and not prone to ignition by sources with short duration of heating (e.g., 

lightning).  Rather, organic soils are generally combusted from fire spreading from adjacent 

areas.  Thus, the frequency of introduction of fire into organic soil areas will be strongly 

associated with fire frequency in the sandy soil areas, which is not expected to change.  Id. 

at 9. 

10. The ability for fire to spread through organic soil areas could be influenced by lowering the 

water table, because lowering the water table would influence the amount of time that the 

organic soil was saturated versus dry.  However, the effect of water table drawdown by the 

LNP’s production wells on fire spread in organic soils would be minimized because (1) the 

depth of organic soils in most places is very shallow (a few centimeters), thus limiting the 

amount of organic soil available for consumption; (2) organic soil dries very slowly from 

the surface downward over the course of several days or weeks during periods of water table 

recession; (3) there will be times of the year when the soil would be saturated or completely 

dry regardless of dewatering due to the LNP’s production wells because of natural 

hydrological fluctuations; and (4) precipitation wets organic soil from above and makes it 

unavailable for combustion independent of water table level.  In addition, the areas covered 

by organic soil complexes are small and spatially isolated within the larger drawdown area, 

such that an increase in frequency of spread of fire over areas with organic surface soil in 

the case of wildfire would have little influence on fire frequency in the area of interest as a 

whole.  Therefore, the frequency of wildfires in organic soil areas is not expected to 

noticeably change due to dewatering attributable to the LNP.  Id. at 9.  

11. Fire severity in organic soils varies with the depth to which the soil is dried out at the time 

of the fire.  Thus, a decrease in elevation of the water table, followed by sufficient time for 
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the organic soil above the water table to dry out, might increase consumption of organic soil 

in the case of a wildfire.  However, the effect of decreasing the elevation of the water table 

on organic soil consumption in Model 2’s projected drawdown area would be minimized by 

the same four factors listed in the proposed finding immediately above.  Thus, predicted 

changes in the water table attributable to dewatering from the LNP in the relevant 

drawdown area would have minimal, isolated, and infrequent effects on fire severity in 

organic soil areas, and any such effects would be within the range of the natural ecosystem 

cycle of organic soil consumption.  Id. at 8-9. 

(2) Nutrient Concentrations In Waters And The Aquatic Environment Will Not Be 
Noticeably Impacted By Wildfires 

12. The mechanism by which wildfires may add nutrients to water and the aquatic environment 

of wetlands, floodplains, special aquatic sites, OFWs, and other waters, is by conversion of 

a portion of the consumed fuel to mineralized nutrients, some of which are water soluble 

and thus contained in soil water.  Id. at 10.  There are no streams within Model 2’s predicted 

drawdown area or anywhere else on the LNP site by which nutrients could be laterally 

transported to offsite waters.  Id.; NRC001, at 2-5.  However, nutrients mobilized by 

wildfire could in theory be laterally transported to water bodies by: (1) surface water flow; 

(2) vertical leaching to groundwater followed by lateral transport to adjacent water bodies 

through groundwater flow; and (3) mobilization through airborne ash and subsequent 

deposition on water bodies.  PEF400 at 10. 

13. The geography in Model 2’s projected drawdown area does not support lateral transport of 

nutrients by surface water flow.  Id.  The projected drawdown area is very flat.  Id.; 

NRC001 at 2-5, 2-7.  Accordingly, any mobilized nutrients due to wildfires would not likely 

be transported by overland flow of water, especially given the high permeability of the 

sandy soils in that area.  PEF400 at 10.  
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14. In the case of an exceptionally strong or prolonged precipitation event causing an entire area 

to be temporarily inundated, some lateral surface flow of water at the LNP site is possible.  

However, soil absorption capacity would be highest at the time that wildfire is most likely, 

i.e., dry or droughty conditions, such that overland flow is unlikely to occur soon after a 

wildfire.  Additionally, such a large amount of water required for inundation would result in 

extreme dilution of nutrients.  Most soil water loss is due to evaporation and transpiration 

and does not involve lateral transport.  Overland transport from organic soil areas to water 

bodies outside of the burned area generally will not occur (except in the case of the entire 

area being flooded) because these soils are located in isolated depressions which have no 

outlet.  Id. at 10-11. 

15. Another potential mechanism for transport of nutrients is vertical leaching of nitrates 

through the soil and subsequent transportation by lateral subsurface groundwater.  However, 

the vegetation in Model 2’s projected drawdown area is not conducive to transport of 

nutrients by vertical leaching and subsequent lateral groundwater transport.  The vegetation 

in the LNP’s pine flatwoods type soils are well adapted to surviving fire or resprouting from 

roots immediately following fire.  Rather than leaching through the soil, nutrients from 

wildfires are quickly taken up by such vegetation, leading to rapid restoration of the burned 

area.  Id. at 11-12. 

16. Accordingly, even if LNP dewatering were to cause increases in wildfires (which is without 

scientific basis as set forth above), there will not be a noticeable increase in, or addition of, 

new nutrients to the water and the aquatic environment.  Id. at 12. 

(3) The LNP’s Presence Will Reduce Wildfire Risks 

17. Fire risks at the LNP site will be reduced through the restoration of a more natural (higher 

frequency) fire regime with the use of prescribed fire (i.e., controlled burns).  NRC090 at 

150; NRC001 at 5-31.  The Applicant’s Wetland Mitigation Plan (NRC048) outlines how 

extensive portions of naturally vegetated property designed for conservation on and south of 
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the LNP site, as well as in adjoining Goethe State Forest lands, would be managed after 

development of the LNP.  NRC090 at 150; NRC048 at 21-23, 74-81.  These measures 

include selective thinning of planted pines to more natural densities, targeted plantings of 

native species to improve species diversity, hydrologic restoration of wetlands (e.g., culvert 

removal, ditch plugging, and bed removal), control of invasive species, and the 

establishment of a prescribed fire regime.  NRC090 at 150.  These measures will help 

restore hydrological properties and vegetation characteristics to those that existed under the 

natural fire cycle which existed prior to forestry activities on the LNP site.  Id. 

18. Prescribed fire, which is applied under chosen conditions to achieve specific management 

objectives, has the effect of reducing fuel loads, which reduces severity of wildfires and 

makes them easier to contain and extinguish.  PEF400 at 12.  

19. Rapid fire response will be expected given the LNP’s presence, drawing from both onsite 

and offsite fire protection resources.  NRC090 at 149; NRC001 at 5-31.  

20. The combined effect of the restoration of a more natural (frequent) fire regime and the 

associated reduction in fuel load and ability to contain and suppress unplanned fires will 

greatly reduce any likelihood of increased fire severity associated with water table 

drawdowns.  PEF400 at 12; NRC090 at 150. 

21. The FEIS concludes it is unlikely that hydrological alterations would contribute to an 

increased risk of wildfire in the LNP vicinity.  The FEIS adds that fire risk will be reduced 

through the restoration of a more natural fire regime as proposed under PEF’s wetland 

mitigation plan.  The FEIS also states that controlled burns would reduce the fuel loads on 

and around the LNP site.  In addition, according to the FEIS, if wildfires unexpectedly occur 

around the LNP, rapid fire response will be expected from the LNP’s, and off-site, fire 

protection resources.  NRC001 at 5-31.   
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(4) Intervenors Provided No Substantive Challenges To The Above Findings Of 
Fact  

22. Intervenors provide no credible evidence demonstrating that LNP dewatering will increase 

wildfires, which would lead to increased nutrient concentrations in water resources and the 

aquatic environment. 

23. Dr. Bacchus states that eutrophication (the process by which water bodies receive excess 

nutrients) will increase in the aquatic environment in the vicinity of the LNP from aerial 

deposition of particulate nitrogen associated with destructive wildfires due to hydroperiod 

alterations caused by the LNP.  INT301R at 38-39.  Dr. Bacchus references recent wildfires 

in the area, but she provides no credible evidence showing that man-made dewatering 

caused or contributed to the wildfires’ ignition, spread, fuel consumption, or emission of 

particulate matter, or that the fires were particularly destructive.  PEF404 at 2. 

24. Contrary to Dr. Bacchus’s assertion, fires in ecosystems similar to the LNP do not increase 

eutrophication of nearby water bodies either by deposition of airborne particles containing 

nitrogen or otherwise.  Id. at 2; PEF405 at 661-662.  This is in part attributable to findings 

that most nitrogen (at least 99%) released to the air by a fire is in gaseous (non-nutrient) 

form, that the great majority of particulate matter from a fire is convected to high elevations 

and thinly dispersed, and that the remaining particulates (primarily ash) have lateral 

transport distances typically much less than 100 meters.  PEF404 at 2. 

25. Dr. Bacchus also asserts that destructive, long-lasting wildfires only occur in areas where 

the natural hydroperiod has been altered by excavations, groundwater pumping or a 

combination of those actions.  INT301R at 38.  She provides no empirical data or credible 

evidence linking the recent wildfires that she cites to such alterations.  Destructive, long-

lasting wildfires are primarily associated with droughts and are not limited to man-made 

dewatering.  PEF404 at 4.  The wildfires that Dr. Bacchus cites occurred during periods of 

drought.  See Id. at 3; INT301R at 27-28. 
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26. Dr. Bacchus asserts that attempts to restore a more natural fire regime through controlled 

burns and rapid fire response have failed in areas where there has been hydroperiod 

alteration and that wildfires cannot be managed through those means.  Id. at 40.  Those 

assertions are unsupported by any relevant facts.  The Goethe State Forest, whose fires she 

cites, did not apply controlled burns in the manner required to restore natural fuel conditions 

and easily control wildfires.  Thus, any failure to control wildfires in the Goethe State Forest 

cannot be said to have occurred despite adequate controlled burning.  PEF404 at 2-3. 

27. For the reasons set forth above, the FEIS properly analyzes and appropriately characterizes 

potential impacts from wildfires due to LNP dewatering. 

F. Contention 4A, Part B – Salt Drift And Salt Deposition 

(1) LNP Cooling Towers And Salt Drift 

1. Regarding the impacts from salt drift and salt deposition, Contention 4A, Part B, states:  

The [FEIS] fails to comply with 10 C.F.R. Part 51 and the National 
Environmental Policy Act because it fails to specifically and adequately 
address, and inappropriately characterizes as SMALL, certain direct, 
indirect and cumulative impacts, onsite and offsite, of constructing and 
operating the proposed LNP facility [including] . . . 

B. Impacts to wetlands, floodplains, special aquatic sites, and other 
waters associated with salt drift and salt deposition resulting from 
cooling towers (that use salt water) being situated in an inland, 
freshwater wetland area of the LNP site. 

2. The LNP will utilize two banks of low-profile mechanical-draft, evaporative cooling towers, 

one for each reactor, to cool the steam condensers in each reactor’s power generation cycle.  

Hot water from the steam condensers will be circulated through the cooling tower heat 

exchangers in a “closed loop,” “closed cycle,” or “non-contact” system, while cooling water 

will be simultaneously circulated through the towers and across the heat exchangers to cool 

the heat exchangers.  PEF500 at 4; NRC001 at 3-25.   

3. During the condenser water cooling process, the temperature of the cooling water will 

increase, resulting in the evaporation of cooling water and the release of a substantial 
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quantity of pure-water vapor to the atmosphere.  In addition to the pure-water vapor emitted 

from the cooling towers, a relatively small amount of liquid water will be entrained (as 

small droplets) in the air exiting the LNP’s cooling towers.  The water droplets in the 

cooling tower exhaust are referred to as “cooling tower drift.”  Cooling tower drift droplets 

will contain, in addition to pure water, solids consisting of inert material and naturally 

occurring salts and minerals.  PEF500 at 4; PEF503 at 5-36 to 5-39. 

4. Water for the LNP cooling towers will be pumped from the CFBC, which is directly 

connected to the Gulf of Mexico, the ultimate source of cooling water for the plant.  PEF500 

at 5; PEF503 at 2-8, 2-81 and 2-100.  Because of the infiltration of groundwater into the 

CFBC and the leakage of water into that canal through the upstream locks that lead to Lake 

Rousseau, a freshwater lake, the salinity of the water in the CFBC at the point where the 

LNP cooling water will be withdrawn can be expected to be less than the salinity of the 

water in the Gulf of Mexico.  (The extent of the deviation from the characteristics of water 

from the Gulf would depend on the rate of infiltration of fresh water into the CFBC and the 

rate of pumping and the corresponding flow of salt water into the CFBC from the Gulf.)  

PEF500 at 5. 

5. The source of salt contained within the cooling tower drift emitted by the LNP as described 

above will be naturally occurring salts that are contained in the cooling water that will be 

pumped from the CFBC.  Id. 

6. The amount of “cooling tower drift” that will be emitted by the LNP will be limited under 

conditions imposed by the State of Florida when it certified the LNP site.  Id. at 6.  The 

COC, in conjunction with the State-issued permit for the Prevention of Significant 

Deterioration, Federal Air Permit No. PSD-FL-403 (issued February 18, 2009), specifically 

limit the amount of cooling tower drift that can be emitted from the LNP cooling towers to a 

maximum of 0.0005 percent of the circulating water flow rate.  Id.; PEF504 at 4 of 5.   
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7. Cooling tower drift will be kept at or below the permitted limit by using high efficiency drift 

eliminators on the towers.  The two banks of cooling towers will each circulate up to 

531,100 gpm (PEF503 at 5-37) during normal maximum operation, with up to 600,000 gpm 

for short terms (PEF505 at 3-4).  PEF500 at 6.  Applying the 0.0005 percent circulating 

water flow rate drift limit to those amounts of circulating water results in a projected cooling 

tower drift of 2.66 gpm during normal maximum operation, and up to 3.0 gpm of drift based 

on maximum, short term water flow.  Id. 

(2) PEF’s Assessment Methodology For Evaluating Salt Drift Emissions And 
Deposition 

8. PEF performed salt dispersion modeling of the LNP’s projected cooling tower drift using a 

U.S. Environmental Protection Agency (“EPA”) dispersion model and EPA-recommended 

modeling procedures.  The dispersion model is known as the American Meteorological 

Society/Environmental Protection Agency Regulatory Model (“AERMOD”).  The 

AERMOD model was developed by the EPA for performing air quality impact evaluations 

of the emissions from industrial facilities, including the rate of deposition of solid 

particulate matter, such as salts, to the ground surface.  The AERMOD is a widely-used tool 

for predicting ambient air concentrations and deposition rates from sources of air emissions.  

The AERMOD dispersion model requires as input the design parameters for the cooling 

towers, estimates of drift emissions, and meteorological data.  Id. at 6-7. 

9. PEF’s model used 5 years of hourly meteorological data (43,800 hours) from Gainesville, 

Florida (not Tampa, Florida, as claimed by Dr. Bacchus (INT301R at 41)) for the period 

2001 through 2005 that were obtained from the National Oceanic and Atmospheric 

Administration’s National Climatic Data Center.  PEF500 at 8; PEF505 at 2.  The data from 

Gainesville were used because that is the location of the nearest and most representative 

first-order National Weather Service weather station to the LNP site, at approximately 76 

kilometers (47 miles) north-northeast of the LNP.  PEF500 at 8; PEF503 at 2-623.  Less 
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than 1 year of data from the LNP site itself was available, which, if used, could have led to 

seasonally biased modeling results.  PEF500 at 8.   

10. The Gainesville meteorological data were compared with meteorological data collected at 

the LNP site by both PEF and the Staff, and were found to be very similar in terms of wind 

speed and wind direction.  PEF506 at 3; NRC090 at 83-84.  

11. For purposes of the model, all cooling water withdrawn from the CFBC was conservatively 

assumed to be saltwater, as a worst case scenario, with a TDS concentration of 25,000 parts 

per million, consistent with the maximum expected TDS concentration in the CFBC when 

the LNP is operational.  PEF500 at 9; PEF503 at 5-38, 5-40. 

12. The salt drift emissions used in the model were conservatively based on the maximum short-

term, circulating-water flow rate of 600,000 gpm.  PEF500 at 9.  It was also assumed that 

the water would be recirculated in the cooling towers such that the TDS in the cooling tower 

basins would increase by a factor of 1.5 during normal operation, consistent with the design 

basis for the cooling towers.  Id.; PEF505 at 3-4. 

13. As stated above, the cooling tower drift will contain both suspended and dissolved solids, 

including salts.  For modeling purposes, it was conservatively assumed that all suspended 

and dissolved solids (including inert material) in the cooling tower drift would be salts.  

PEF500 at 9; PEF503 at 5-40. 

(3) PEF’s Predicted Maximum Salt Deposition Rate 

14. PEF’s dispersion modeling analysis resulted in a maximum predicted offsite deposition rate 

of 6.81 kilograms/hectare/month (“kg/ha/mo”) at a location 1000 meters (3280 ft) due west 

of the midpoint of the cooling towers.  PEF500 at 10; PEF505 at 7. 

15. The actual offsite rate of deposition, however, is expected to be less than the maximum 

predicted rate of 6.81 kg/ha/mo because the results of PEF’s analysis conservatively 

assumed that: (1) the LNP will be continuously operated at maximum power generation 

capacity; (2) the cooling towers will be operated continuously at the maximum, short-term 
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circulating water flow rate; (3) all solid emissions from the cooling towers are salts; (4) the 

cooling water will have the maximum expected salinity from the CFBC; and (5) all of these 

operating characteristics will simultaneously occur in conjunction with the occurrence of 

worst case meteorological conditions.  It is unlikely that all of these events would actually 

occur simultaneously.  PEF500 at 10-11.   

16. The predicted offsite deposition rate of 6.81 kg/ha/mo decreases significantly with 

increasing distance from the LNP.  More specifically, PEF’s modeling predicted that the 

maximum offsite deposition rate decreases to about one-third of the maximum predicted 

offsite deposition rate at a distance of 2000 meters (6560 ft) from the cooling towers 

(PEF505 at 7), which is approximately 3280 ft from the LNP site.  PEF500 at 11.  See also 

NRC001 at 5-20 to 5-21.  

(4) PEF’s Predicted Maximum Onsite Salt Deposition Rate 

17. PEF’s dispersion modeling analysis resulted in a maximum predicted onsite deposition rate 

of 10.75 kg/ha/mo at a location approximately 1000 meters northeast of the cooling towers.  

Id.; PEF505 at 8. 

18. The results of this analysis represent a maximum predicted rate of salt deposition to the 

ground surface onsite because the analysis conservatively assumed that: (1) the LNP will be 

continuously operated at maximum power generation capacity; (2) the cooling towers will 

be operated at the maximum short-term circulating water flow rate; (3) all solid emissions 

from the cooling towers are salts; (4) the cooling water will have the maximum expected 

salinity from the CFBC; and (5) all of these operating characteristics will simultaneously 

occur in conjunction with the occurrence of worst case meteorological conditions.  PEF500 

at 11-12.  The actual salt deposition rate is expected to be less than 10.75 kg/ha/mo, because 

it is unlikely that all of these events would actually occur simultaneously.  Id.   
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(5) The Staff’s Independent Salt Deposition Analysis 

19. The Staff performed an independent salt drift analysis using the AERMOD.  The Staff’s 

analysis included calculating the amount of salt drift emanating from the cooling towers 

(also called the “source term”) and the subsequent calculation of the dispersion through the 

atmosphere and subsequent deposition.  The Staff’s calculation was based on (1) the salt 

concentration of the CFBC; (2) 1.5 cycles of concentration; (3) a salt drift of 0.0005% of the 

total system flow; and (4) a 600,000 gpm flow rate.  With these assumptions, the Staff 

calculated the TDS, or source term, escaping from the cooling towers to be 115.7 lb/hr 

during normal operation and 154.26 lb/hr during short-duration excursions.  NRC090 at 81-

83. 

20. The Staff used this source term to calculate the salt dispersion and deposition using the 

AERMOD modeling system.  Id.  The Staff’s primary analysis used meteorological data 

from Gainesville, Florida.  Id.  That independent analysis predicted the same results as 

PEF’s analysis: a maximum offsite salt deposition rate of 6.81 kg/ha/mo and a maximum 

onsite salt deposition rate of 10.75 kg/ha/mo.  NRC090 at 153. 

21. The Staff also performed a salt dispersion and deposition analysis using 1 year of 

meteorological data collected at the LNP site during 2008.  Id. at 84.  Using the Gainesville 

data yielded more conservative results than using data solely from the LNP site.  The 

highest onsite deposition rate predicted using the LNP meteorological data was 9.95 

kg/ha/mo, compared to 10.75 kg/ha/mo using the Gainesville data.  Id. 

22. The Staff relied upon a maximum offsite salt deposition rate of 6.81 kg/ha/mo in the FEIS’s 

analysis of salt drift impacts.  NRC001 at 5-86, 5-20 to 5-21. 

23. The Staff relied upon a maximum onsite salt deposition rate of 10.75 kg/ha/mo in the FEIS’s 

analysis of salt drift impacts.  PEF500 at 11; NRC001 at 5-20 to 5-21, 5-24, 5-55. 

24. The Intervenors offered no alternative calculations or estimates of onsite or offsite salt 

deposition rates. 
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(6) The Impacts From Salt Deposition Will Be Minor 

25. When it analyzed the impacts of salt drift from the LNP cooling towers, the FEIS relied 

upon NRC guidance found in NUREG-1555, Standard Review Plan for Environmental 

Reviews for Nuclear Power Plants: Environmental Standard Review Plan (“NRC 

Guidance”), Section 5.3.3.2, which indicates salt deposition thresholds for visible leaf 

damage in the range of 10 to 20 kg/ha/mo.  PEF600 at 5-6; NRC001 at 5-21; PEF603.  

Visible leaf damage constitutes a meaningful surrogate indicator for overall impairment of 

freshwater wetland vegetation because it indicates that plants are under stress.  PEF600 at 5.   

26. The worst case maximum offsite salt deposition rate calculated by PEF and the Staff (6.81 

kg/ha/mo) is well below the NRC Guidance threshold. 

27. The maximum onsite deposition rate (10.75 kg/ha) only slightly exceeds the lower end of 

the threshold range, and does so only during one of the five years modeled.  PEF600 at 5; 

NRC001 at 5-21 to 5-22; PEF500 at 11-12. 

28. The NRC Guidance, which is to be applied nationwide, is extremely conservative, given the 

dilution impact of rainfall in Florida, and given that vegetation in the proximity of the LNP 

is well adapted to occasional salt drift.  PEF600 at 8-9. 

29. A critical factor when evaluating salt drift impacts is the degree to which salt deposited in 

the area could be diluted by rainfall.  Rainfall will dilute and transport most of the salts 

deposited from the LNP’s salt drift to water bodies downstream of the LNP, which have 

higher salinity.  Such flushing will result in dilution of the salt so that there would be very 

little, or no, effects on the aquatic resources, including flora and fauna.  Id. 

30. During periods of extreme drought, however, the potential impact of salt accumulation — 

and its subsequent concentration by evapotranspiration (water loss by plants) — increases.  

PEF’s expert witness Dr. Blancher prepared a calculation to evaluate the combined impacts 

of (1) the predicted cumulative salt deposition from the calculated maximum onsite 

deposition rate; and (2) the effect of extreme drought conditions.  Id.; PEF604.  Using the 
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lowest cumulative rainfall observed in Levy County during the dry season (October through 

May) in nearly 100 years and the predicted worst case onsite salt deposition rates, Dr. 

Blancher estimated the maximum level of salt concentration on the ground due to cooling 

tower salt drift to be 0.03 grams per liter, or 0.03 parts per thousand (“ppt”) salt 

concentration.  PEF600 at 7. 

31. It is generally accepted that exposure to salinities of 4 ppt or greater for extended periods of 

time results in leaf damage to most freshwater plants, including those of the type at or near 

the LNP that will receive salt depositions.  The most conservative models show habitat 

stress (i.e., leaf damage) beginning at 1 ppt.  The maximum salt concentrations as calculated 

by PEF’s expert are far below those generally accepted thresholds.  Id. at 7-8. 

32. The Staff estimated the salinity concentration of water runoff during cooling tower 

operations to be 0.026 ppt based on the lowest mean monthly precipitation rate.  NRC001 at 

5-24.  The Staff also considered worst case rainfall conditions (a 2 month period with no 

rainfall followed by a third month with 0.4 inches of rainfall – the driest period in the 

meteorological records the Staff examined) and calculated a salt concentration of only 0.34 

ppt.  NRC090 at 160.  Accordingly, the FEIS takes into account normal dry seasons and 

drought conditions, notwithstanding the Intervenors’ claims to the contrary.  INT301R at 44. 

33. The runoff salinities calculated by the Staff are significantly lower than 1.0 ppt, which is 

still classified as freshwater, and, thus, the Staff found there would be no indirect effects 

from salt deposition on aquatic biota inhabiting water bodies near the LNP.  NRC090 at 

174. 

34. The Intervenors have provided no evidence whatsoever challenging the accuracy of PEF’s 

or the Staff’s salt concentration calculations. 

35. The FEIS contains a detailed analysis of salt drift impacts.  See NRC001 at 5-19 to 5-26.  

Based on the Staff’s salt concentration calculations, the FEIS found that “little impact [from 

salt deposition] is expected on amphibians.”  Id. at 5-25.  The FEIS’s analysis also 
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concludes that “[n]o adverse impacts on vegetation are predicted for land outside of the LNP 

site because the maximum predicted monthly salt deposition rates for the 2001 through 2005 

meterological data years were all below the threshold limit for offsite lands,” and that “the 

impact on vegetation from salt drift is expected to be minor, infrequent, and limited to the 

LNP site.” Id. at 5-21 to 5-22.  The FEIS adds: “Considering the very low additional 

contribution to surface-water salinity from cooling-tower drift and the low likelihood for 

substantial concentrations of salts in surface waters, cooling-tower drift is not expected to 

impair freshwater ecosystems on the LNP site.”  Id. at 5-24.  The FEIS also states: 

“[i]ncidents of salt toxicity in animals that reside around the LNP site would be highly 

unlikely,” and “little impact [from salt drift] is expected on amphibians.”  Id. at 5-25. 

36. The Intervenors’ challenges to the FEIS’s analysis of salt drift impacts (INT301R at 42-49) 

are unsupported by any relevant science or credible evidence.  Their arguments generally 

fail to account for the fact that salt deposits from LNP cooling tower drift will be diluted by 

rainfall and/or by the water into which the salt is directly deposited.  PEF608 at 2-4, 6; 

NRC001 at 5-22, 5-24. 

37. Dr. Bacchus argues that a salt drift study of the Crystal River Energy Complex shows that 

salt drift caused “extensive death and destruction” of native vegetation in the vicinity of that 

plant.  INT301R at 44.  While that study noted minor damage to plants, the study attributes 

stressed conditions of species near the Crystal River facility to sea level rise and inland 

saltwater advancement, not to cooling tower salt deposition.  PEF607 at 22-23; NRC001 at 

5-23. 

38. Dr. Bacchus claims that the FEIS should have considered the combined impact of salt drift 

from the LNP’s cooling towers and naturally occurring airborne salt from the coast.  

INT301R at 43.  However, the amount of background salt deposited in the area of the LNP 

from the coast is so negligible as to be properly excluded from the analysis of LNP salt drift 
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impacts.  PEF506 at 6; PEF608 at 2; NRC090 at 157.  Dr. Bacchus provides no estimate of 

the amount of naturally occurring airborne salt at the LNP site.  

39. Dr. Bacchus also contends that the FEIS failed to evaluate the cumulative effect of salt drift 

combined with other impacts allegedly attributable to the LNP.  INT301R at 15, 41-42, 46-

47.  However, because Dr. Bacchus overstates (without any credible supporting evidence) 

the alleged impacts due to salt drift, she incorrectly presumes that salt drift will combine 

with other phenomena to result in significant cumulative impacts.  PEF608 at 7-8; PEF315 

at 17-19. 

40. Rather than support her claims with LNP site-specific data, such as predictions of rates of 

salt drift deposition and salt concentrations, Dr. Bacchus cites to anecdotal examples and 

photographs (INT301R at 49-50) where plants apparently were damaged due to salt 

deposited by seawater (or other causes), and certainly not due to cooling tower drift.  

PEF608 at 4-5, 8.  Such comparison to impacts from seawater is inapposite.  Seawater has 

salt concentrations of up to 35 ppt.  NRC090 at 160; PEF608 at 5.  The salt concentration of 

seawater is orders of magnitude greater than projected salt concentrations resulting from 

LNP cooling towers, even under severe drought conditions.  PEF608 at 5. 

41. For these reasons, salt drift from the LNP will not result in any measureable impact to 

wetlands, floodplains, special aquatic sites, OFWs and other waters, including associated 

flora and fauna.  PEF600 at 11; PEF315 at 17-19; NRC001 at 5-21 to 5-25.   

42. Accordingly, the FEIS adequately describes, and appropriately characterizes as minor, the 

impact of salt drift from the LNP’s cooling towers.  PEF600 at 11. 

G. Contention 4A, Part C – Zone Of Impacts 

1. Regarding the LNP’s zone of impacts, Contention 4A, Part C, states: 

As a result of the omissions and inadequacies described above 
[Contention 4A, Parts A and B], the [FEIS] also failed to adequately 
identify, and inappropriately characterizes as SMALL, the proposed 
project’s zone of:  
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1. Environmental Impacts; 

2. Impact on Federally listed species; 

3. Irreversible and irretrievable environmental impacts; and 

4. Appropriate mitigation measures. 

2. As set forth above, the evidence shows that the FEIS appropriately characterizes as 

SMALL, and in one case SMALL to MODERATE, the impacts at issue in Contention 4A, 

Parts A and B.  PEF300 at 43-44. 

3. Contention 4A, Part C, by its terms, is contingent upon a finding that the FEIS fails to 

satisfy the claims raised in Contention 4A Parts A or B.  Since Contention 4A, Parts A and 

B are without merit, Contention 4A, Part C’s allegations that the FEIS fails to adequately 

identify, and inappropriately characterizes as SMALL, the proposed project’s zone of: (1) 

environmental impacts; (2) impact on Federally listed species; (3) irreversible and 

irretrievable environmental impacts; and (4) appropriate mitigation measures, also are 

without merit.  Id. at 43-44. 

(1) Environmental Impacts 

4. Even if it were necessary to discuss the substance of Contention 4A, Part C, the FEIS 

adequately identifies and appropriately characterizes as SMALL the LNP’s “zone of . . . 

environmental impacts.”  Id. at 44-45.  The FEIS’s analysis included a detailed look at the 

water resources for which impacts could be reasonably foreseeable. See NRC001 at 2-13 to 

2-41, 4-17 to 4-28, 5-3 to 5-18.  The Staff “determined that the operations of LNP Units 1 

and 2 would not alter the surface-water hydrology of the Withlacoochee River, Waccasassa 

River, Spring Run Creek, and Direct Runoff to Gulf drainages.”  Id. at 5-4.  The Staff relied 

in part on the results of Model 2 in its assessment of groundwater-use impacts at the LNP 

site.  Id. at 2-29.  The modeling domain consisted of 400 square-miles, centering on the LNP 

wellfield.  PEF200 at 21, 31.  Relying on the 0.5 ft drawdown as the threshold for possible 

adverse wetland effects in its analysis in the FEIS, the Staff appropriately identified and 
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characterized the area of potential environmental impacts from active dewatering.  See 

NRC001 at 5-5 to 5-6, 5-27 to 5-29; NRC090 at 91-94.    

5. The FEIS also lays out in substantial detail the area onsite and offsite of potential impacts on 

water resources – including flora and fauna – due to salt deposition.  See NRC001 at 5-20 to 

5-25.  The predicted maximum offsite salt deposition would occur 1000 meters due west of 

the cooling towers.  PEF500 at 9-10.  As the FEIS states, “[o]ffsite deposition rates would 

decrease significantly with increasing distance from the proposed plant site, approaching 

one-third of the maximum offsite rate at 3280 ft from the site boundary.”  NRC001 at 5-20 

to 5-21.  Thus, the areal extent (or zone of impact) of any potential concern regarding salt 

deposition is appropriately established as no greater than 1000 meters from the cooling 

towers, since there were no reasonably foreseeable adverse impacts at that point or further 

away from the towers.  See PEF300 at 45.   

(2) Impact On Federally Listed Species 

6. The impact of the LNP on Federally listed species (threatened or endangered) is discussed 

extensively in the FEIS.  NRC001 at 4-47 to 4-58, 4-76 to 4-78, 5-38 to 5-42, 5-60.  In 

analyzing potential impacts on Federally listed species, the Staff “did not limit its analysis to 

a pre-determined area.”  NRC090 at 182.  Instead, the Staff extended its analysis “to 

encompass any terrestrial habitats shown by dewatering or salt drift models to be potentially 

affected by LNP activities”, and to “onsite permanent and seasonal shallow ponds and 

offsite waterbodies that would or could be affected by the building and operation of the 

LNP.”  Id. at 182, 187. 

7. The FEIS concludes that impacts on aquatic Federally listed species from construction and 

operation of the LNP would be minimal.  NRC001 at 4-78, 5-60.  The FEIS concludes that 

the impacts to terrestrial ecological resources, which include wetlands and threatened and 

endangered species, from construction and operation of the LNP would be SMALL to 

MODERATE.  Id. at 4-71 to 4-72, 5-47.   



93 

8. Impacts to Federally listed species also are discussed in three documents that can be found 

in Appendix F to the FEIS: (1) a “Biological Assessment” prepared by the NRC in 

cooperation with the USACE, which examines the potential effect of the proposed action on 

Federally listed aquatic species under the jurisdiction of the National Marine Fisheries 

Service (id. at F-65 to F-117); (2) a “Biological Assessment” prepared by the NRC in 

cooperation with the USACE, which examines the potential effect of the LNP on Federally 

listed terrestrial species under the jurisdiction of the U.S. Fish and Wildlife Service (id. at F-

119 to F-194); and (3) a “Biological Opinion” issued by the U.S. Fish and Wildlife Service 

(id. at F-195 to F-221).   

9. The National Marine Fisheries Service Biological Assessment sets forth an impact 

determination for Federally listed species examined thereunder of either “No effect” or 

“May affect, not likely to adversely affect.” Id. at F-106.  The Biological Opinion, which is 

based on the U.S. Fish and Wildlife Service Biological Assessment and other information, 

similarly sets forth an impact determination for Federally listed species examined 

thereunder of either “No effect” or “May affect, not likely to adversely affect” for all but 

one species, the Florida scrub-jay.  Id. at F-196 to F-198.  The Biological Opinion found that 

limited mortality of the Florida scrub-jay could result from habitat losses caused by the 

LNP, but that the losses are not expected to appreciably affect overall survival and recovery 

of the species; therefore, the U.S. Fish and Wildlife Service issued an Incidental Take 

Statement for Florida scrub-jays.  See id. at F-214 to F-217.  The impact to the Florida 

scrub-jay is “attributable to clearing of specialized upland habitat to build portions of the 

transmission lines . . . , not to impacts related to the subjects of this contention, i.e., 

dewatering and salt drift.”  NRC090 at 187.    

10. Accordingly, the FEIS adequately and appropriately characterizes as SMALL to 

MODERATE the impacts on Federally listed species, including the zone of such impacts.  

PEF300 at 47.   
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(3) Irreversible And Irretrievable Environmental Impacts 

11. By adequately identifying and appropriately characterizing the LNP’s zone of 

environmental impacts, the FEIS also adequately identifies and characterizes the proposed 

project’s zone of irreversible and irretrievable environmental impacts.  Id. at 45. 

12. The Staff interprets the Intervenors’ use of the term “irreversible and irretrievable 

environmental impacts” to be equivalent to the term “irreversible and irretrievable 

commitments of resources” as used in Section 102(2)(C)(v) of NEPA.  NRC090 at 194.  

Section 10.4 of the FEIS discusses this topic.  NRC001 at 10-14 to 10-16. 

13. The FEIS defines “irreversible commitments of resources” as “environmental resources that 

would be irreparably changed by the building or operation activities caused by the [USACE] 

or NRC permit and licensing decisions, where the environmental resources could not be 

restored later to the resource’s state before the relevant activities.”  Id. at 10-14.   

14. The Staff’s conclusion regarding irreversible and irretrievable impacts was that “[a]lthough 

wetlands would be permanently altered by the LNP, a conceptual mitigation plan would 

compensate for the loss or impairment of functions of all affected wetlands, therefore, no 

irretrievable loss of terrestrial habitats would be expected.”  NRC090 at 195-196.  

Additionally, populations of terrestrial flora and fauna species “would not be adversely 

affected and no irretrievable losses affecting terrestrial species would be affected.”  Id. at 

195-196.  See also NRC001 at 10-15. 

(4) Appropriate Mitigation Measures 

15. The FEIS also adequately discusses the appropriate mitigation measures that are in place to 

limit potential impacts due to dewatering.  PEF300 at 47.  In reaching its conclusion that the 

potential impacts to terrestrial ecological resources, including wetlands and listed species, 

from active dewatering during operation of the LNP would be SMALL to MODERATE, the 

Staff relies in part on “the identified mitigation measures” of the COC.  NRC001 at 5-47.  

The FEIS states:  “Additional mitigation beyond that proposed by PEF is not warranted; 
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however, as stated in the [COC], PEF must monitor groundwater and, if adverse operational 

hydrological effects on wetlands are discovered, PEF must either mitigate the effects or use 

an alternative water source.”  Id. 

16. The FEIS sets out the commitments that PEF has made under the COC – the design and 

implementation of an APT Plan, an EMP, and if necessary, an AWS Plan.  The FEIS states 

that “if adverse environmental impacts on wetlands and surface waters are predicted or 

detected through wellfield APT, revised groundwater modeling, or environmental 

monitoring of wetlands, PEF would be required either to mitigate the adverse impacts or 

implement an approved water supply project.”  Id. at 5-30.  See also id. at 5-45 to 5-46.  The 

FEIS further states that PEF has performed an analysis of alternative water supplies that 

demonstrates that alternative sources are technically feasible if it becomes necessary to rely 

on those alternatives.  Id. at 5-30 to 5-31. 

17. Regarding salt drift impacts, the FEIS concludes that the impact on vegetation from salt drift 

would be “minor, infrequent, and limited to the LNP site.”  Id. at 5-22.  The Staff “therefore 

believes that wetland mitigation specifically targeting salt drift impacts is not necessary to 

prevent adverse impacts.”  NRC090 at 199. 

18. Accordingly, the FEIS adequately addresses the “appropriate mitigation measures” that may 

be necessary related to dewatering and salt drift. 

V. CONCLUSIONS OF LAW  

A. The NRC Took The Required Hard Look At The LNP’s Reasonably Foreseeable 
Environmental Impacts 

1. Section 102 of NEPA, as amended, directs that an Environmental Impact Statement (“EIS”) 

be prepared for all Federal Actions that significantly affect the quality of the human 

environment.  42 U.S.C. § 4332(C)(i).  The NRC has implemented Section 102 of NEPA in 

10 C.F.R. Part 51.  In 10 C.F.R. § 51.20, the NRC has determined that issuance of a COL 

under 10 C.F.R. Part 52 is an action that requires preparation of an EIS. 
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2. NEPA requires an EIS to discuss only a project’s “reasonably foreseeable impacts.”  Private 

Fuel Storage (Independent Spent Fuel Storage Installation), CLI-02-25, 56 NRC 340, 348 

(2002) (footnote omitted); Wyoming Outdoor Council v. U.S. Forest Serv., 165 F.3d 43, 49 

(D.C. Cir. 1999).  This concept has been described by the courts as a “rule of reason.”  

Private Fuel Storage, CLI-02-25, 56 NRC at 347; Davis v. Latschar, 202 F.3d 359, 368 

(D.C. Cir. 2000); San Luis Obispo Mothers for Peace v. NRC, 751 F.2d 1287, 1300-01 

(D.C. Cir. 1984), vacated on other grounds, 760 F.2d 1320 (D.C. Cir. 1985), cert. denied, 

479 U.S. 923 (1986).   

3. While NEPA requires Federal agencies to take a “hard look” at the environmental impacts 

of a proposed action, see Louisiana Energy Services, L.P. (Claiborne Enrichment Center), 

CLI-98-3, 47 NRC 77, 87-88 (1998), the consideration of environmental impacts “need not 

address every impact that could possibly result, but rather only those that are reasonably 

foreseeable or have some likelihood of occurring.”  Southern Nuclear Operating Co. (Early 

Site Permit for Vogtle ESP Site), LBP-09-7, 69 NRC 613, 631 (2009), review denied, CLI-

10-5, 71 NRC 90 (2010) (citing Long Island Lighting Co. (Shoreham Nuclear Power 

Station), ALAB-156, 6 AEC 831, 836 (1973)).   

4. If a contention claims that an EIS is inadequate in some respect, “the ‘rule of reason’ by 

which NEPA is to be interpreted provides that agencies need not consider ‘remote and 

speculative’ risks or ‘events whose probabilities they believe to be inconsequentially 

small.’”  Vermont Yankee Nuclear Power Corp. (Vermont Yankee Nuclear Power Station), 

ALAB-919, 30 NRC 29, 44 (1989) (citation omitted).  

5. As described in the proposed findings of fact set forth above, the FEIS as a matter of law 

satisfies these standards with respect to the matters at issue in Contention 4A.  The FEIS 

takes the required hard look at the reasonably foreseeable environmental impacts at issue.  

Intervenors have not provided, nor is there any credible evidence to support, a finding to the 

contrary.   
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B. NEPA Does Not Require That The Staff Perform Research Projects Or Additional Study As 
Suggested By The Intervenors 

1. An EIS is not intended to be a research document.  NextEra Energy Seabrook, LLC 

(Seabrook Station, Unit 1), CLI-12-05, 75 NRC __ (slip op. at 52) (Mar. 8, 2012); Entergy 

Nuclear Generation Co. (Pilgrim Nuclear Power Station), CLI-10-11, 71 NRC 287, 315 

(2010); Entergy Nuclear Generation Co. (Pilgrim Nuclear Power Station), CLI-10-22, 72 

NRC 202, 208 (2010).  The appropriate NEPA inquiry is not whether there are alternative 

models that could have been used, or whether refinements could be made to an analysis, but 

whether the agency’s chosen methodology is reasonable.  Pilgrim, CLI-10-11, 71 NRC at 

315-316.   

2. There is no credible evidence in this case showing that the Staff’s methodologies for 

examining the environmental impacts at issue in Contention 4A were unreasonable. 

3. There “will always be more data that could be gathered,” but agencies complying with 

NEPA must have some discretion to “‘draw the line’” on the amount of information that 

must be collected.  Pilgrim, CLI-10-11, 71 NRC at 315 (citing Town of Winthrop v. FAA, 

535 F.3d 1, 11-13 (1st Cir. 2008)).   

4. The NEPA process involves an almost endless series of judgment calls, such that it is 

always possible to explore a subject more deeply or discuss it more thoroughly.  Hydro 

Resources, Inc. (P.O. Box 15910 Rio Rancho, NM 87174), CLI-01-4, 53 NRC 31, 60 

(2001).  NEPA gives agencies broad discretion to keep their environmental impact inquiries 

within appropriate and manageable bounds.  Claiborne Enrichment Center, CLI-98-3, 47 

NRC at 103.  NEPA “‘should be construed in the light of reason if it is not to demand’ 

virtually infinite study and resources.”  Pilgrim, CLI-10-11, 71 NRC at 315 (citing NRDC v. 

Hodel, 865 F.2d 288, 294 (D.C. Cir. 1988)).  

5. The Intervenors’ challenges to the FEIS demand that the Staff perform additional research 

and studies.  Intervenors suggest that as many as 1000 test borings per acre may need to be 
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drilled to adequately analyze karst and conduit flow through the LNP site.  INT001R at 14-

15.  They claim that the area of environmental impacts studied by the FEIS should have 

been expanded beyond 20 miles from the LNP.  Intervenors Initial Statement at 10.  They 

also claim that the impacts on “hydroperiods” were not sufficiently studied (id. at 11), and 

that climate change should have played a greater role in the FEIS’s assessment of 

environmental impacts (id. at 12-13).  Intervenors implicitly argue that integrated surface 

water/groundwater modeling should have been performed.  Id. at 10.  They state that many 

permutations of cumulative impacts should have been analyzed.  Id. at 11-12.  They state 

that every wetland on the LNP site should be instrumented and monitored.  Tr. 1538-1539 

(Bacchus).   

6. As described in the findings of fact set forth above, the FEIS was thorough, accurate, and 

relied for its analysis on reasonable methodologies consistent with accepted industry 

standards and practices.  Accordingly, as a matter of law, additional studies and 

accumulation of data are neither necessary nor required under NEPA. 

C. The FEIS’s Discussion Of Mitigation Satisfies NEPA   

1. NEPA serves a dual purpose: to ensure that Federal officials fully take into account the 

environmental consequences of a Federal action before reaching major decisions, and to 

inform the public, Congress, and other agencies of those consequences.  Private Fuel 

Storage L.L.C., CLI-02-25, 56 NRC at 347.  An EIS:  

ensures that the agency, in reaching its decision, will have available, and 
will carefully consider, detailed information concerning significant 
environmental impacts; it also guarantees that the relevant information 
will be made available to the larger audience that may also play a role in 
both the decisionmaking process and the implementation of that decision.  

Robertson v. Methow Valley Citizens Council, 490 U.S. 332, 349 (1989). 

2. NEPA does not mandate particular results, but prescribes the necessary process.  Id. at 350 

(citing Strycker’s Bay Neighborhood Council, Inc. v. Karlen, 444 U.S. 223, 227-28 (1980) 

(per curium) and Vermont Yankee Nuclear Power Corp. v. NRDC, Inc., 435 U.S. 519, 558 
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(1978)).  NEPA does not impose substantive obligations on the NRC.  The U.S. Supreme 

Court has expressly distinguished the procedural nature of NEPA from other environmental 

statutes, such as the Endangered Species Act of 1973, which impose “substantive 

environmental obligations on federal agencies.”  Robertson, 490 U.S. at 351 (footnote 

omitted).35   

3. According to the U.S. Supreme Court, although an EIS must discuss the steps that can be 

taken to mitigate adverse environmental consequences, there is no “substantive requirement 

that a complete mitigation plan be actually formulated and adopted . . . .”  Id. at 352.  The 

Supreme Court has found that it is inconsistent with NEPA’s reliance on procedural 

mechanisms – as opposed to substantive, results-based standards – to demand the presence 

of a fully developed plan that will mitigate environmental harm before an agency can act.  

Id. at 353.  Indeed, the Supreme Court has found it was reversible error to conclude that an 

EIS must contain “a detailed explanation of specific measures which will be employed to 

mitigate adverse impacts.”  Id. (emphasis in original).  The Commission has cited these 

principles with approval.  See, e.g. Hydro Resources, Inc. (P.O. Box 777, Crownpoint, NM 

87313), CLI-06-29, 64 NRC 417, 426-27 (2006); Duke Energy Corp. (McGuire Nuclear 

Station, Units 1 and 2; Catawba Nuclear Station, Units 1 and 2), CLI-03-17, 58 NRC 419, 

431 (2003).    

4. The Supreme Court in Robertson found that mitigation was necessary to avoid impacts of 

the proposed project that would reduce air quality below state standards, and that could 

impact a deer herd.  Robertson, 490 U.S. at 340, 343.  According to the Court, the EIS in 

that case “outlined” certain proposed “conceptual” mitigation measures.  Id. at 339.  The 

                                                 
35 For these reasons, NEPA does not provide the NRC with the substantive authority to impose a license 

condition to protect environmental interests such as those at issue in Contention 4A.  For a detailed 
discussion of this point, see PEF’s Initial Legal Brief at 13-14, 22-24; PEF Rebuttal Legal Brief at 6-9, 
12-13; and Staff Initial Legal Brief at 24-26.  
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Court found sufficient under NEPA that high level description of potential mitigation 

measures.  Id. at 353. 

5. As in Robertson, the FEIS here discusses in sufficient detail potential mitigation measures 

whose ultimate form have yet to be finalized.  The FEIS’s discussion of mitigation was 

based on the Staff’s review of the COC.  Tr. 1531 (Doub).   

6. The FEIS explains the requirements that PEF must meet under the COC, through the 

establishment of an APT Plan, an AWS Plan, and an EMP, to monitor and, if adverse 

impacts are predicted or detected, to mitigate those impacts through means that could 

include alternate sources of water supply.  NRC001 at 5-30 to 5-31.  The FEIS recognizes 

that PEF has performed an analysis demonstrating that alternative sources of water supplies, 

such as seawater desalination by osmosis, stormwater, reclaimed municipal wastewater, 

municipal water supply, recycling of process water, and brackish water from deep 

underground wells, are technically feasible if monitoring reveals significant drawdown 

impacts on wetlands caused by groundwater withdrawal.  Id. at 5-46 to 5-47.  The FEIS 

states that, under the COC, and the USACE permitting process, hydrological and ecological 

monitoring is required.  Id. at 5-46.  The FEIS adds: “if wellfield performance testing, 

revised groundwater modeling or environmental monitoring of wetlands either detects or 

predicts adverse wetland impacts, PEF would be required to mitigate the impacts or 

implement an approved water supply project.”  Id. at 5-36.  The FEIS also concludes that, 

“as stated in the State of Florida [COC], if adverse hydrological effects on wetlands are 

discovered, PEF must either mitigate the effects or use an alternative water source.”  Id. at 

5-47.     

7. The relevant portion of the COC reviewed by the Staff as the basis for its conclusions 

regarding the adequacy of monitoring and mitigation (if necessary) of environmental 

impacts caused by the LNP’s proposed groundwater withdrawals contains 14 pages of 

conditions relating, for the most part, to such monitoring and potential mitigation.  PEF005 
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at 41-55.  The Findings of Fact set forth above discuss in detail many of those conditions.  

Rather than being a “vague statement,” the COC are “highly prescriptive,” and provided the 

Staff with enough information on which to confidently base its conclusions regarding 

mitigation of potential environmental impacts due to groundwater withdrawals.36  Tr. 1532-

1533 (Doub).  Accordingly, the FEIS and the COC provide much more detail and assurance 

of implementation than the “outline” of “conceptual” mitigation measures that were 

sufficient to satisfy the U.S. Supreme Court in Robertson.  This detail is sufficient, 

especially in light of the fact that, unlike in Robertson, in the LNP’s case it is not known at 

the time of the FEIS whether mitigation will even be necessary.  

8. The FEIS did not, and under Robertson was not required to, rely for its analysis on PEF’s 

actual monitoring and mitigation plans.  However, detailed drafts of two of those plans – the 

APT Plan (PEF304) and the EMP (PEF305) – are concrete, nearly fully developed, were 

provided to the Staff, and are in the hearing record.  PEF300 at 27-38.  The EMP met the 

Staff’s expectations.  Tr. 1531 (Doub).  The Board did not at the hearing ask the Staff for its 

views regarding the APT Plan.   

9. As a matter of law, under NEPA, the FEIS adequately discusses the mitigation (if necessary) 

of adverse impacts (if any) caused by the LNP’s groundwater withdrawals.37      

D. The Staff Was Entitled To Place Substantial Weight On The COC 

1. When conducting a NEPA review, the Staff may rely heavily upon a State’s analysis where 

the State is charged with regulatory authority over the subject matter.  Carolina Power & 

Light Co. (Shearon Harris Nuclear Power Plant, Units 1, 2, 3, and 4), ALAB-490, 8 NRC 

234, 239-40 (1978); see generally, Public Service Co. of New Hampshire (Seabrook Station, 

                                                 
36 Indeed, Judge Karlin studied the COC, and found it to be a thorough, long, detailed and very   

professional work product that clearly showed the SWFWMD and the FDEP take these matters 
seriously.  Tr. 1513. 

37 These legal issues are more fully discussed in PEF’s Initial Legal Brief at 27-34, and PEF’s Rebuttal 
Legal Brief at 14-16. 
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Units 1 and 2), CLI-77-8, 5 NRC 503 (1977).  The Staff must independently verify the 

State’s analyses and conclusions, but need not redo the State’s work.  Airport Impact Relief, 

Inc. v. Wykle, 192 F.3d 197, 208 (1st Cir. 1999). 

2. For example, a Commission Appeal Board has ruled that, where there is no showing that the 

State’s conclusion was “seriously flawed,” the NRC could place “heavy reliance” in its 

NEPA need for power analysis on a total demand forecast prepared by the North Carolina 

Utilities Commission, which was the regulatory body charged by law with responsibility for 

ensuring that utilities within its jurisdiction fulfill the legal obligation to meet customer 

demands.  Shearon Harris, ALAB-490, 8 NRC at 239-41.  The Commission itself has 

similarly ruled that “the fact that a competent and responsible state authority has approved 

the environmental acceptability of a site or a project after extensive and thorough 

environmentally sensitive hearings is properly entitled to ‘substantial weight’ in the conduct 

of [its] own NEPA analysis.”  Seabrook, CLI-77-8, 5 NRC at 527 (quoting Virginia Electric 

& Power Co. (North Anna Nuclear Power Station, Units 1 and 2), LBP-75-70, 2 NRC 879, 

890 (1975), aff’d ALAB-325, 3 NRC 404 (1976), aff’d sub nom., Culpeper League for 

Envtl. Prot. v. NRC, 574 F.2d 633 (D.C. Cir. 1978). 

3. The COC were issued by the FDEP in consultation with the SWFWMD and approved by 

the Florida State Siting Board (comprised of the Governor of Florida and his Cabinet) – the 

entities in Florida with jurisdiction over the groundwater use at issue in Contention 4A.  

PEF004.  The COC were issued as part of a comprehensive administrative process that 

included 28 State agencies, 8 days of public hearing, receipt of dozens of hours of public 

comment, and dozens of exhibits.  Id. at 8-11.  There is no credible evidence in this COL 

proceeding that the State’s analysis regarding groundwater withdrawals, or that the process 

established in the COC for monitoring and mitigating environmental impacts (if necessary) 

due to such withdrawals, are “seriously flawed” or unreliable.  While the Staff required that 

Model 2 be performed, it did so because the Staff sought a form of sensitivity analysis to 
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evaluate the effect on Model 1’s predictions of using more conservative assumptions.  Tr. 

1391-1392 (Vermeul); NRC090 at 36-37.  The Staff has found Model 1 to be technically 

sound, and has stated that it takes no position on the relative merits of the two modeling 

efforts.  NRC090 at 46.  The fact that the Staff required PEF to prepare Model 2 

demonstrates that it took an independent look at the State’s analysis.  

4. There is no basis for finding that it was unreasonable for the Staff to rely, in part, on the 

monitoring and mitigation program mandated by the COC and enforced by agencies in the 

State of Florida with direct jurisdiction and expertise over the LNP’s groundwater use and 

its impacts.    

5. Moreover, the Staff’s analysis regarding environmental impacts did not exclusively rely on 

the COC.  The FEIS states that the Staff’s analysis of the environmental impacts at issue in 

Contention 4A also relied on PEF’s ER, PEF’s State Site Certification Application, PEF’s 

responses to the NRC review team’s Requests for Additional Information, interactions with 

State and Federal Agencies, and best management practices.  NRC001 at 5-47.   

6. As a matter of law, the Staff’s reliance on the COC was reasonable and appropriate under 

NEPA.38        

E. An ASLB’s Recent Analysis Regarding The Sufficiency Of Mitigation Measures Described 
In A Draft Environmental Impact Statement On A Motion For Summary Disposition Is Not 
Applicable Here 

1. On November 9, 2012, an Atomic Safety and Licensing Board (“ASLB”) issued a decision 

in the COL proceeding for the proposed Fermi Nuclear Power Plant.  Detroit Edison Co. 

(Fermi Nuclear Power Plant, Unit 3), LBP-12-23, 76 NRC __ (slip op.) (Nov. 9, 2012).  In 

pertinent part, that decision denied a motion for summary disposition of a contention 

(“Contention 8”), which claimed that the applicant’s ER failed to adequately discuss the 

                                                 
38 These issues are more fully discussed in PEF’s Initial Legal Brief at 34-38 and PEF’s Rebuttal Legal 

Brief at 16-17. 
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proposed plant’s impact on the eastern fox snake, including failure to adequately consider 

alternatives that would mitigate those impacts.39   

2. The ASLB found that the record before it, including the Draft Environmental Impact 

Statement (“Fermi DEIS”), did not support summary disposition because it had not been 

shown that the Staff sufficiently considered mitigation of impacts to the eastern fox snake, 

which is listed as a threatened species by the Michigan Department of Natural Resources 

(“MDNR”).  Fermi, LBP-12-23, 76 NRC ___ (slip op. at 23-29).  The ASLB relied 

primarily on a test applied by a federal court in the Southern District of West Virginia for 

determining when agencies can rely on mitigation to support a Finding of No Significant 

Impact (“FONSI”) such that an EIS need not be prepared.  According to the ASLB, under 

Ohio Valley Environmental Coalition v. Hurst and other Federal court decisions, mitigation 

supporting a FONSI is justified only if it satisfies two criteria:  

First, the proposed mitigation underlying the FONSI ‘must be more than 
a possibility’ in that it is ‘imposed by statute or regulation or have been 
so integrated into the initial proposal that it is impossible to define the 
proposal without mitigation.’  Second, there must be some assurance that 
the mitigation measures ‘constitute an adequate buffer against the 
negative impacts that result from the authorized activity to render such 
impacts so minor as to not warrant an EIS.’   

Fermi, LBP-12-23, 76 NRC __ (slip op. at 25-26) (citing Ohio Valley Envtl. Coal. v. Hurst, 

604 F. Supp. 2d 860, 888 (S.D.W.Va. 2009) (additional citations omitted).   

3. According to the ASLB, the Fermi DEIS’s conclusion that the proposed plant’s impact on 

the eastern fox snake would be small was based on the assumption that the MDNR would 

require implementation of a “Conservation Plan” developed by the applicant.  Fermi, LBP-

12-23, 76 NRC __ (slip op. at 24).   

                                                 
39 Two of the members of this Board participated in the Fermi decision, which was issued after the 

hearing on Contention 4A.  It appeared prudent for PEF to discuss Fermi’s analysis of the sufficiency 
of mitigation in that case, albeit in a different context and quite distinguishable from the issues raised in 
this proceeding relating to mitigation required by Florida as part of the adaptive management of water 
resources over which Florida has direct jurisdiction. 
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4. Applying the first criterion of the Ohio Valley test, the ASLB found that the record before it 

“fails to show that [applicant’s] conservation plan ‘is imposed by statute or regulation . . . .’”  

Id. at 26.  The ASLB noted the Fermi DEIS states that “‘State permitting’” would 

“‘probably’” result in requirements to protect the snake to the extent practicable and to 

mitigate unavoidable impacts.”  Id. (quoting Fermi DEIS at 4-36).  The ASLB added:  

the DEIS fails to identify any statutory or regulatory requirements that 
will mandate implementation of the Conservation Plan and the additional 
monitoring the DEIS states will be necessary.  Instead, the DEIS appears 
to simply assume that MDNR will take whatever actions are necessary to 
ensure that impacts to the snake are small and that necessary additional 
monitoring will occur.  Id.   

5. The ASLB concluded that, “[i]n short, neither [the applicant] nor the Staff has identified any 

existing requirement that [applicant] implement its Conservation Plan or the additional 

monitoring.”  Id. at 28.  Because the first criterion of the Ohio Valley test was not satisfied, 

the ASLB denied summary disposition.  Id. at 29. 

6. PEF’s case is clearly different in numerous respects.   

7. In Fermi, the procedural context was a decision on a motion for summary disposition where 

the ASLB found “disputes of material fact remained concerning the adequacy of the ER’s 

evaluation of the impact of Fermi Unit 3 on the eastern fox snake and the status of 

mitigation measures to reduce those impacts.”  Id. at 12 (footnote omitted).  Here, there is an 

FEIS and a well-developed evidentiary record regarding the likely environmental impacts at 

issue, upon which this Board will make findings of fact.   

8. Most importantly, unlike in Fermi, here the monitoring and mitigation requirements set forth 

in the COC and relied upon in the FEIS are legally enforceable. 

9. The Final Order issued by the State of Florida Siting Board certifying the LNP site 

(including the groundwater withdrawals at issue in Contention 4A) is expressly conditioned 

on PEF’s compliance with the COC.  PEF004, Final Order at 18.  The Final Order grants the 

FDEP authority to “assure and enforce compliance by [PEF] and its agents with all of the 
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Conditions of Certification imposed by this Final Order . . . .”  Id. at 19; Fla. Stat. § 

403.504(8) (PEF303).  If PEF fails to comply with the COC, under Florida statutes, the 

FDEP’s enforcement powers include the right to revoke or suspend site certification (Fla. 

Stat. § 403.512 (PEF303)) or modify the COC (Fla. Stat. § 403.516 (PEF303)).   

10. The COC themselves state that, if adverse impacts are detected or predicted PEF “shall” 

mitigate such adverse impacts.  PEF005 (COC condition C.II.A.3. at 44; COC condition 

C.II.B.12. at 54).  The COC also recognize that the FDEP has the power to modify the COC 

or revoke the site certification if PEF’s water use is not consistent with State permitting 

requirements.  PEF005 (COC condition C.II.A.5. at 46; COC condition C.II.A.9.g. at 53; 

COC condition C.II.B.2. at 53).   

11. The FEIS recognizes that the COC are legally enforceable.  The FEIS states that, “to ensure 

that the proposed use of groundwater for the LNP project does not cause adverse impacts on 

wetlands and surface water, the State of Florida imposed the following conditions in the site 

certification issued under [Florida Statutes], to which PEF has committed.”  NRC001 at 5-

30 (emphasis added).  In other places, the FEIS recognizes that, under the COC, PEF is 

“required either to mitigate the adverse impacts or implement an approved water-supply 

project.”  Id. (emphasis added).  The FEIS adds: “Hydrological and ecological monitoring of 

groundwater withdrawals would be required under the State-imposed Conditions of 

Certification . . . and the USACE permitting process.  If wellfield aquifer performance 

testing, groundwater modeling or environmental monitoring of wetlands either detects or 

predicts adverse wetland impacts, PEF would be required to mitigate the impacts or 

implement an approved alternative water-supply project . . . .” Id. at 5-46. (emphasis added).  

The FEIS, unlike the Fermi DEIS, satisfies the first Ohio Valley criterion because mitigation 

(if necessary) is required by statute and regulation. 

12. It is unclear how the Board here would even apply the second Ohio Valley criterion (which 

requires some assurance that the mitigation would render the impacts so minor as to not 
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warrant an EIS), given that a final EIS already has been prepared.  The Fermi ASLB did not 

address that issue, since it found that the DEIS did not meet the first criterion.  Fermi, LBP-

12-23, 76 NRC __ (slip op. at 29).  In any event, the adaptive management required by the 

COC is designed to ensure that environmental impacts to water resources would be minor.  

PEF300 at 40; PEF314. 

13. In addition, it would be improper to apply any part of the Ohio Valley test here.  In this 

proceeding, the FEIS has been completed and an evidentiary hearing was held.  

14. In Hydro Resources, CLI-06-29, the Commission found “unpersuasive” an argument that 

the adequacy of mitigation measures set forth in an EIS should be judged against the same 

standards that are applied where mitigation measures are “relied upon to avoid the need to 

prepare an EIS.”  Hydro Resources, CLI-06-29, 64 NRC at 427 n.56.   

15. There, the Commission expressly held that a mitigation plan in an EIS “need not be legally 

enforceable . . . to comply with NEPA’s procedural requirements.”  Id. at 427.  In so 

finding, the Commission expressly rejected applying to the mitigation analysis in an EIS the 

mitigated FONSI principles set forth in Wyoming Outdoor Council v. Corps of Engineers, 

351 F. Supp. 2d 1232, 1250 (D.Wy. 2005), which is one of the Federal court cases the Fermi 

ASLB repeatedly relied upon (see Fermi, LBP-12-23, 76 NRC __ (slip op. at 25-26 nn.141, 

143, 144) when it applied the Ohio Valley test.  Hydro Resources, CLI-06-29, 64 NRC at 

427 n.56. 

16. It may be necessary in the context of a mitigated FONSI to ensure that mitigation is 

enforceable or an integral part of the project because mitigation is the basis for allowing the 

agency to avoid carrying out the process of discussing environmental impacts in an FEIS.  

However, in the context of whether an FEIS itself is adequate, NEPA requires a discussion 

of the reasonably foreseeable environmental impacts, but does not impose a substantive 

requirement that impacts be reduced below a particular level through mitigation or 

otherwise.       



108 

17. The U.S. Supreme Court in Robertson held that, in the context of FEIS preparation, agencies 

are not required under NEPA to assure that mitigation plans will actually be implemented.  

Robertson, 490 U.S. at 353 n.16.  The Robertson Court pointed out that the court below was 

concerned there was no assurance that the mitigation described in the EIS in that case would 

ever be achieved, designed, or even implemented.  Id.  According to the Supreme Court, 

because NEPA imposes no substantive requirement that mitigation measures actually be 

taken, NEPA should not be read to require agencies to obtain assurance that third parties 

will implement particular mitigation measures.  Id.  Despite the lower court’s concern that 

mitigation might not be implemented, the Supreme Court found that the EIS was sufficient.   

18. Under Supreme Court and Commission precedent, the Ohio Valley test is not applicable 

here. 
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VI. PROPOSED ORDER 

This partial initial decision40 resolves Contention 4A in favor of PEF.  This partial initial decision 

shall constitute the final decision of the Commission 40 days from the date of its issuance, unless, within 

15 days of its service, a petition for review is filed in accordance with 10 C.F.R. §§ 2.1212 and 2.341(b). 

 

 
     Respectfully Submitted, 
        
     /Signed electronically by John H. O’Neill, Jr./ 
     John H. O’Neill Jr. 
     Michael G. Lepre 
     Jennifer A. Giblin 
     Robert B. Ross 
     Kimberly Harshaw   
     PILLSBURY WINTHROP SHAW PITTMAN LLP 
     2300 N Street, NW 
     Washington, DC 20037-1128 
     Tel. (202) 663-8148 
 

     Counsel for Progress Energy Florida, Inc. 
December 5, 2012 

                                                 
40 This initial decision is partial because the Board held in abeyance Intervenors’ Motion for Leave to File 

a New Contention Concerning Temporary Storage and Ultimate Disposal of Spent Reactor Fuel at 
Levy Nuclear Power Plant (July 9, 2012).  See Licensing Board Order (Holding Proposed New 
Contention in Abeyance) (Aug. 16, 2012) (unpublished). 
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AERMOD American Meteorological Society/Environmental Protection Agency Regulatory Model 
 

APT  Aquifer Performance Testing  
 

ASLB Atomic Safety and Licensing Board 
 

AWS Alternative Water Supply 
 

BOR Basis of Review 
 

CFBC Cross Florida Barge Canal 
 

COC Conditions of Certification 
 

COL Combined License 
 

COLA  Combined License Application 
 

DEIS Draft Environmental Impact Statement 
 

DWRM2 District Wide Regulation Model Version 2 
 

EIS Environmental Impact Statement 
 

EMP Environmental Monitoring Plan 
 

EPA Environmental Protection Agency 
 

ER Environmental Report 
 

ERP Environmental Review Plan 
 

FDEP Florida Department of Environmental Protection 
 

FEIS Final Environmental Impact Statement 
 

FONSI Finding of No Significant Impact 
 

FTMR Focus Telescopic Mesh Refinement 
 

LNP Levy Nuclear Plant 
 

MDNR Michigan Department of Natural Resources 
 



 
 

APPENDIX A 
 

TABLE OF ACRONYMS 
 
 

2 
 

Acronym Definition 
 

NEPA National Environmental Policy Act 
 

NRC U.S. Nuclear Regulatory Commission 
 

OFW Outstanding Florida Waters 
 

PEF Progress Energy Florida, Inc. 
 

PNNL  Pacific Northwest National Laboratory 
 

PPSA Power Plant Siting Act 
 

SCA Site Certification Application 
 

SWFWMD Southwest Florida Water Management District 
 

TDS Total Dissolved Solid 
 

UFA Upper Floridan Aquifer 
 

USACE U.S. Army Corps of Engineers 
 

USGS U.S. Geological Survey 
 

WUP Water Use Permit 
 

 



 
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 
 

CERTIFICATE OF SERVICE 
 

 I hereby certify that the foregoing Progress Energy Florida, Inc.’s Proposed Findings of Fact and 

Conclusions of Law, dated December 5, 2012, was provided to the NRC’s Electronic Information 

Exchange for service to those individuals on the service list in this proceeding as of this 5th day of 

December 2012. 

 
/Signed electronically by Michael G. Lepre/ 

     Michael G. Lepre 


