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1                 P-R-O-C-E-E-D-I-N-G-S

2                                            9:00 a.m.

3             JUDGE KARLIN:  Please be seated.  Good

4 morning.  I would like to call the Atomic Safety and

5 licensing Board to order, this proceeding.  And

6 welcome to the parties, the lawyers, the witnesses,

7 public and media.

8             My name is Alex Karlin.  I am one of the

9 Judges on this Atomic Safety and Licensing Board of

10 the Nuclear Regulatory Commission.  We are here to

11 conduct what's known as an evidentiary hearing in the

12 matter of Progress Energy of Florida, Inc.  Progress

13 Energy is a company that has applied for a permit from

14 the NRC to build, construct, and operate two nuclear

15 reactor power plants in Levy County and there has been

16 a challenge filed to that application by Intervenor

17 the groups, by environmental groups, who we will

18 introduce in a moment.  So we are here to hear that

19 challenge.

20             For the record, the docket number in this

21 case is 52-029COL and 52-030COL.  That reflects that

22 there are two nuclear reactors in question and the

23 Atomic Safety and Licensing Board number is

24 0987904COL.  COL stands for combined license, combined

25 construction and operating license.  We issued an
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1 order, a memorandum and order on August 21st of this

2 year announcing that we were going to have this

3 evidentiary hearing here today.  And that announcement

4 or that memorandum was published in the Federal

5 Register and so that's -- we are having this

6 evidentiary hearing pursuant to that M&O, memorandum

7 and order.

8             For the record, today's date is October

9 31, 2012, happy Halloween, to everyone.  And the

10 location we are conducting this in is the Levy County

11 Courthouse in Bronson, Florida.

12             First I would like to introduce the

13 members of this Atomic Safety and Licensing Board.  To

14 my right is Dr. Anthony Baratta.  He is the associate

15 Chief Judge Technical of the Atomic Safety and

16 Licensing Board Panel.  He has a Ph.D. in nuclear

17 engineering.  He was formerly the professor and chair

18 of the Nuclear Engineering department at Penn State

19 and he also has extensive experience in the Naval

20 Nuclear Engineering program with the U.S. Navy.

21             To my left is Dr. Randy Charbeneau who has

22 a Ph.D. in civil engineering.  He is a water resource

23 engineer and a professor of engineering at the

24 University of Texas at Austin.  He served for eight

25 years as a director of the Center for Research in
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1 Water Resources, an associate dean at UT, the

2 University of Texas.  And his publications include

3 textbooks on groundwater hydraulics and pollutant

4 transport.

5             My name is Alex Karlin.  I am a lawyer by

6 training and because of that legal training I serve as

7 the Chair of this to handle procedural issues and

8 matters.  As well as we all vote on the technical

9 matters and work on it together closely.

10             Also, members of our staff include two

11 lawyers who work with us Matt Flyntz who is sitting

12 here in the middle.  He is sort of in the hot spot

13 trying to help us with some of the audiovisual stuff

14 on the screen.  We have Nicole Picard another lawyer

15 who is sitting over here, these are our law clerks. 

16 Ms. Sara Culler is our administrative assistant.  She

17 is in the very back on the left hand side.  If you

18 could, raise your hand, Ms. Culler?  

19             There you go.  And there are some

20 materials in the back outside I think on a table and

21 she is working with us.

22             Mr. Joseph Ledford, Joey Ledford is an

23 Office of Public Affairs from the NRC.  Mr. Ledford,

24 there he is raising his hand. If there are members of

25 the media who have questions or anyone else, I mean,
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1 he perhaps can help with answering some of those

2 questions.

3             And we have Letha Wheeler is the court

4 reporter we are using here.  And Andy Wilkie is our IT

5 -- out technical person who should be on the phone.  

6             Mr. Wilkie, are you on the phone?

7             MR. WILKIE:  Yes, I am, Judge Karlin.

8             JUDGE KARLIN:  Very good.  Thank you.

9             We had a bit of difficulty in

10 transportation and Mr. Wilkie was not able to get down

11 here and we are going to talk about that in a minute. 

12 So happily we have been able to work with the

13 courthouse in getting him on the phone.

14             Second, I would like to just mention that

15 we are very thankful that we can use this beautiful

16 courthouse for this hearing.  We have a courtroom in

17 Rockville, Maryland that we commonly use, but our

18 policy is always to try to have these hearings in the

19 community where the facility is proposed to be built

20 or licensed so the members of the public can attend. 

21 So we have come down here with that in mind and thanks

22 to Mr. Danny Shipp who is the clerk of the court who

23 has worked with us to allow us to use this courtroom

24 and Louann Smith his assistant.  

25             Particular thanks to Robert Roundtree who



202-234-4433
Neal R. Gross & Co., Inc.

Page 1070

1 is the Chief Judge of the 8th Judicial Circuit and

2 this is his courthouse, his courtroom we are using and

3 we appreciate that and there are a lot of other people

4 who have helped us here.  One of them is Lieutenant

5 Polo who is from the Sheriff's Office and he is also

6 assisting us on these matters. 

7             Now, I would like the parties if they

8 would to introduce themselves and the lawyers and

9 their counsel or the parties if they wish.  Let's

10 start with the Petitioners, Ms. Curran, will you

11 introduce your team?

12             MS. CURRAN:  Good morning.  

13             JUDGE KARLIN:  Good morning.

14             MS. CURRAN:  My name is Diane Curran.  I

15 represent the Intervenors in this case.  With me today

16 is my co-counsel Richard Webster sitting beside me to

17 my left.  Sitting beside me to my right is Cara

18 Campbell of the Ecology Party.  Also, present today is

19 Gary Hacker of the Ecology Party and Mary Olson of

20 Nuclear Information Resource Service.  

21             We also have with us today our four

22 experts, Gareth Davies, Dr. Timothy Hazlett, David

23 Still and Dr. Sydney Bacchus.

24             JUDGE KARLIN:  Great.  Okay.  Thank you,

25 welcome everyone who is here and could make it.
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1             Let's go to the Applicant Progress Energy. 

2 Mr. O'Neill.

3             MR. O'NEILL:  Good morning, Judge Karlin,

4 Dr. Baratta, Dr. Charbeneau.

5             I am here today with my partner Michael

6 Lepre.  With us also are key team members Jennifer

7 Gibblin and Robert Ross.  I also want to introduce the

8 Duke Vice President of Nuclear Development, Chris

9 Fallon, the Duke Director of Nuclear Licensing who I

10 believe you have met, Robert Kitchen, and the Duke

11 Manager and Environmental Support who we could not

12 forget from our site visit, Paul Snead.  In addition

13 Duke -- the Duke Deputy General Counsel Laura Nichols

14 is here along with associate general counsel former

15 NRC counsel Kate Noland.  We also have a number of

16 people from the community relations, public relations

17 team who will be happy to talk to the press members.

18             JUDGE KARLIN:  Great.  Thank you, Mr.

19 O'Neill.  Welcome.

20             And to the NRC Staff, please introduce

21 those.

22             MR. MARTIN: Good morning, Board.  

23             My name is Jody Martin from the NRC's

24 Office of General Counsel.  With me to my right is

25 Kevin Roach also from the NRC's Office of General
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1 Counsel and Lauren Goldin is to my left and we

2 represent the NRC Staff.  I am not going to go through

3 all our Staff witnesses, but all but one are here.

4             JUDGE KARLIN:  Great, great.  Thank you

5 and welcome.

6             I guess maybe this is a moment to thank

7 the parties and the lawyers and their witnesses for

8 getting to Bronson for this event.  Many of the

9 people, the NRC team, and the Board came from the

10 Washington, D.C. area where Hurricane Sandy was

11 impending and we all had to sort of skedaddle out of

12 town early so we could get here and make this thing. 

13 We all had to adjust our travel plans and most

14 everybody made it and I hope, safely I hope, and it

15 was a logistical challenge.  That's one of the reasons

16 we have Andy Wilkie on the phone here because he was

17 not able to get out of town.  There were family and

18 safety considerations associated with that.  

19             We had a large Federal Express box that I

20 will confess we were relying on that did not arrive. 

21 So we are going to have to wing it a little bit.  You

22 might get off easy this time I think with some of our

23 questions.

24             Do the parties have any issues?  Now, you,

25 Mr. Martin, you alluded to one of your witnesses is
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1 that Dr. Stirewalt?

2             MR. MARTIN:  Yes, that's correct.

3             JUDGE KARLIN:  But otherwise you have been

4 -- all of your witnesses are here and ready to go?

5             MR. MARTIN:  Correct.  Dr. Stirewalt is

6 the only one who could not be here.

7             JUDGE KARLIN:  Great.  Okay.  We have

8 communicated, Mr. Martin, with our law clerk and I

9 believe we are going to wire Mr. Stirewalt in by

10 conference call phone later this morning.

11             Anyone else have any logistical issues

12 that couldn't bring their witnesses?  All the

13 witnesses are here.  Great.  All right, thank you.

14             So before we proceed, a couple of

15 administrative things and a couple of general

16 explanations.  Housekeeping matters, perhaps

17 Lieutenant Polo has already mentioned this, but all

18 cell phones must be turned off.  Not just on vibrate,

19 but off.  There is apparently interference with some

20 sort of electronic thing that goes on here and you

21 have to turn them off.  Any telephone conversations

22 with your cell phones apparently you cannot do them in

23 the hall.  You have to actually go outside or outside

24 of the security area at least to talk on the cell

25 phones. 



202-234-4433
Neal R. Gross & Co., Inc.

Page 1074

1             Media, members of the media are welcome. 

2 We are glad they are there because it spreads the word

3 further.  Per the NRC rules and the rules of this

4 court and the 8th Circuit, we are the guests here.  We

5 are allowing still and television camera coverage,

6 that's great.  Just use ambient lighting as I see they

7 are doing and have a stationary spot.  Some where they

8 don't move around and disrupt the proceeding.

9             A transcript is being made of this

10 proceeding by the court reporter and will be available

11 at the NRC website in a week or two for members of the

12 public or anyone else who's interested, the parties.

13             For the benefit of the public, the lawyers

14 and the parties pretty much know this stuff, but for

15 the benefit of the public and the media I would like

16 to cover as briefly as possible four main points: 

17 First, the nature and role of the Atomic Safety and

18 Licensing Board; second, the history of this

19 proceeding, a brief history of this proceeding; third,

20 the current status of this proceeding; and fourth, the

21 purpose of today's evidentiary hearing. 

22             So with that: the nature and role of the

23 Atomic Safety and Licensing Board.  We were going to

24 have a hand-out in the back that would explain this,

25 a little brochure, but our box, Federal Express box
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1 didn't get here.  So we will just talk about it a bit. 

2             Me and the two other Judges here are

3 members of the Atomic Safety and Licensing Board Panel

4 of the Nuclear Regulatory Commission.  Three of us are

5 a particular Board of that Panel.  The Atomic Energy

6 Act charges the Atomic Safety and Licensing Panel to

7 hear cases when there is a challenge to a permit or a

8 proposed permit that the Nuclear Regulatory staff is

9 considering issuing and evaluating.

10             The NRC more generally is charged with

11 regulating civilian uses of nuclear materials.  They

12 don't have anything to do with military nuclear

13 materials, but civilian uses.  There are five

14 commissioners at the NRC.  They are all appointed by

15 the President and they are confirmed by the Senate. 

16 They are essentially the executive committee or board

17 of the NRC.  They have a staff working for them,

18 large.  There are over 3,000 employees at the NRC who

19 work on all sorts of nuclear regulatory materials;

20 scientists, lawyers, environmental scientists,

21 engineers, and these professionals review the

22 application that is submitted by Progress Energy.  The

23 NRC staff will review that application and evaluate it

24 according to the criteria that we have set out that

25 the NRC has set out.  
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1             This Board is a very different sort of

2 entity within, a small little entity within the NRC. 

3 We are an independent group within the NRC.  When

4 members of the public as the I will call it NIRS,

5 Nuclear Information Research Service, and Florida

6 Ecology party challenge something, when they challenge

7 an issue we get to decide, we are responsible to

8 decide, whether or not the challenge is valid or

9 whether or not the license should be issued.

10             We get appointed, the members of the Board

11 get appointed by the Commission but we have really no

12 ability, and we do not communicate with members of the

13 Commission.  We are independent of them.  They are not

14 allowed to talk with us about this case.  We are not

15 allowed to talk with them about this case.  They don't

16 tell us how to vote or what to do.  We have to issue

17 a ruling as best we can after reading all the

18 testimony and talking to the witnesses and hearing

19 from the lawyers.

20             We also are prohibited from talking with

21 the NRC staff.  You would think they are part of the

22 NRC and we can talk with them, but, no, that's not

23 true either.  The law specifically prohibits these

24 judges and anyone on our staff communicating with the

25 NRC staff about any of the merits, substance of this



202-234-4433
Neal R. Gross & Co., Inc.

Page 1077

1 case.  Matt Flyntz can call them up about whether or

2 not next Tuesday at 3:00 is a good time for a

3 conference call or something, but any substance is

4 verboten and we don't communicate with them.  

5             Any communications that do occur either

6 are to be filed in writing, that are public documents

7 that everyone can see, all the lawyers, all the

8 public, or are in open courtroom setting like this

9 that the members of the public are entitled to listen

10 to and hear.  So that's the extent of our

11 communication with the staff and with the Board.  

12             So you can kind of think of it as three

13 different branches of the government.  The

14 commissioners are the executive branch.  The staff you

15 might analogize to the legislative branch.  And this

16 Board is the judicial branch and this is an

17 adjudicatory proceeding.

18             The second major point would be a brief

19 history of this proceeding.  The Progress submitted

20 the application to build and operate these facilities

21 or these reactors in 2008, July 2008.  And in December

22 of 2008 the NRC staff published a notice in the

23 Federal Register giving the public, any member of the

24 public an opportunity to challenge the application and

25 request a hearing in 60 days.  The 60-day deadline
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1 December 2008.  Sixty days later in February 2009 the

2 Intervenors filed a request for a hearing.  There were

3 three Intervenors at that time.  Now, there are two,

4 the ecology party of Florida and the Nuclear

5 Information Resource Services entity.  

6             So they requested a hearing February 2009

7 and they submitted briefs.  We read the Briefs.  And

8 we had an oral argument here in this courtroom on

9 April 20, 2009.  Actually, it took a couple of days,

10 I think, and we listened to the lawyers explain to us

11 their various positions about that request for a

12 hearing.  And July 8, 2009, the Board issued a ruling

13 granting the Intervenors' request, the Petitioner's

14 request for a hearing and admitted several contentions

15 which are the challenges to specific issues that they

16 wanted to raise.

17             So in July 2009 we granted their request

18 for a hearing.  So at this point I always say: why did

19 it take so long?  It's been over three years.  If we

20 granted a request for a hearing in July 2009, why are

21 we having a hearing in October of 2012, why did it

22 take so long?  A reasonable question but I think there

23 is a decent answer.  

24             One is it is legally required.  We have to

25 wait.  This Board has to wait, under the law, until
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1 after the NRC staff has finished reviewing the

2 application.  It's a very thorough review.  They do an

3 environmental review, which culminates first in a

4 draft environmental impact statement and then in a

5 final environmental impact statement.  

6             Then they also have to do a safety review. 

7 Again, engineering, science, technical, very

8 technical, and they do a safety analysis.  So we had

9 to wait until they finished that.  So that is legally

10 required.   

11             And on the staff's part they do a pretty

12 thorough job and it takes them some time and it goes

13 through several iterations, sometimes with the

14 Applicant things change.  And so the environmental

15 impact statement, final environmental impact statement

16 was only issued earlier this year.  And it was at that

17 point we could proceed to try to have this evidentiary

18 hearing.

19             So the parties filed their testimony in

20 written form.  They filed exhibits in written form

21 ahead of time.  They filed motions and other things. 

22 We read them all.  It was over 1,000 pages of

23 testimony submitted and we read all of it.  There were

24 more than multi-thousand pages of exhibits and I

25 confess some of them, one of them is like 500 pages
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1 long.  I didn't read all of it but I read the relevant

2 parts.  And I think we all did.  So it took a while

3 but we are having it as soon as we could legally have

4 this hearing.  

5             During the wait we also had an opportunity

6 to visit the site.  So we went down to the site with

7 the Applicant and in the presence of the Intervenors

8 and the NRC lawyers.  So they were all there on the up

9 and up.  We also had a limited appearance statement

10 session down in Crystal River in January, January 12th

11 I think. It was of this year, where the members of the

12 public were allowed to make statements.  So we have

13 read all the material and quite frankly, I think I

14 have said this before, I think it is high quality

15 material from all the parties and the witnesses and it

16 gave us a lot to review and think about.  It was very

17 helpful material, of high quality.

18             Third item current status of this case: 

19 There are four parties in this case.  There is the

20 Applicant, Progress Energy.  There are the

21 Intervenors, the two Intervenors, NIRS and Florida

22 Ecology Party and there is the NRC staff.  So the four

23 parties, the three tables, the Intervenors are working

24 together on this.

25             There is one Contention.  That is what we
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1 are going to be here to talk about today.  We call it

2 Contention C4A.  It is pretty long.  I am not going to

3 read it all.  There are 50 copies of that in the back

4 table outside of the courtroom.  Anybody who wants to

5 get it they can.  That's what we will be probing and

6 talking about here today.  Basically, what that

7 alleges is the Intervenors are alleging, and we are

8 going to try to figure this out, that the final

9 environmental impact statement issued by the NRC in

10 April 2012 is inadequate in several respects.  They

11 say something, the Intervenors allege that the FEIS,

12 that's what we are calling it, "failed to adequately

13 address an inappropriately characterizes as small

14 certain direct, indirect and cumulative onsite and

15 offsite impacts of constructing and operating the

16 proposed LNP facility, the Levy Nuclear Plant

17 Facility."  And they focus specifically on impacts to

18 "wetlands, floodplains, special aquatic sites and

19 other waters associated" and a lot of the contention

20 "associated with de-watering" of the site that they

21 allege will occur.  And there are also allegations

22 that the impacts associated with salt drift and salt

23 deposition have been understated or inadequately

24 discussed in the FEIS.

25             So that's what we will be probing today is
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1 what is in the FEIS and is the discussion in the FEIS

2 on these topics adequate, inadequate and try to

3 understand that better.

4             So that kind of leads into the fourth

5 purpose of today's evidentiary hearing is we are here

6 to decide whether the contention is valid or not. 

7 This is in the nature of a trial.  An evidentiary

8 hearing is a trial.  We are going to talk about

9 exhibits and it is a little strange most of the

10 material that -- This is not like your normal hearing

11 or trial where we will start from scratch.  The

12 parties have already submitted, as I say, testimony,

13 written testimony from 25 experts and witnesses.  They

14 have also submitted lots of exhibits, hundreds of

15 exhibits.  We have read them.  They are not going to

16 repeat all that stuff here today.  

17             What is going to happen is we are going to

18 ask some of the witnesses to come and sit over there

19 in the jury box and we are going to ask them some

20 questions.  So one judge kind of characterizes this as

21 tuning into the series Lost, you know, the TV series

22 Lost in the third season and having no idea what is

23 going on.  So if you haven't read all this thousands

24 of pages of stuff you may not catch right-away where

25 we are going because you sort of need to have the
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1 background.  But we are glad you are here and we hope

2 you can understand some of what we are going to be

3 talking about.

4             The only people that are going to speak

5 today are the Judges, the lawyers and the witnesses,

6 the sworn witnesses.  This is not a time for members

7 of the public to talk or make statements because this

8 just is like a trial.  And it is a little strange in

9 that normally, in a normal courtroom, trial in the

10 United States the lawyers ask the questions of the

11 witnesses.  That's not the way the NRC proceedings

12 work.  The lawyers really don't get to do a lot during

13 this evidentiary hearing maybe I don't know.  But they

14 do a lot beforehand and afterwards.  We are going to

15 do -- the Judges will be asking most of the questions

16 and we call it sort of an inquisitorial approach by

17 the Judges asking questions as opposed to the normal

18 adversarial approach.

19             Okay.  Sorry for the long introduction. 

20 But now, we have the specific procedures that we are

21 going to follow for this evidentiary hearing.  We are

22 going to have opening statements by the parties.  Each

23 of the parties gets to make a 10-minute opening

24 statement. 

25             We had a podium here originally in the
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1 middle that we would have asked you to come to, but

2 because of the audio/visual set up we figured we would

3 remove that and just ask you to speak from your, you

4 can either stand or sit, but speak from your desk for

5 the opening statement.

6             We will proceed with the Intervenor first,

7 Progress Energy second and the Staff third.

8             Then we are going to -- another thing we

9 need to do is to admit pre-filed written testimony as

10 a formal admission of the testimony.  And actually we

11 are going to switch those two around.  Because Andy

12 Wilkie is on the phone and he needs to be on the phone

13 for the admission of the testimony, the pre-filed

14 written testimony and exhibits we are going to go with

15 that first and then the opening statements second.

16             The third thing that happens is we will

17 call up witnesses and ask some questions.  We have

18 broken this down into at least three topics.  The

19 first topic will be site characterization.  How, what

20 level of effort has been done to characterize the

21 proposed site for the nuclear power plant, the soil,

22 the wetlands, the geology, those are site

23 characterization issues.

24             The second topic that we will deal with is

25 groundwater modeling.  Groundwater models have been
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1 used to try to understand and predict how the

2 environment will behave.  The groundwater will move if

3 and when the facility starts operating and pumping

4 water out of the ground.  So groundwater modeling is

5 a second major topic.  

6             The third topic will be environmental

7 monitoring and mitigation measures.  The proposal

8 calls for the Progress Energy to, if it gets to build

9 the plants to implement certain environmental

10 monitoring programs after the plant is built to

11 hopefully detect any adverse environmental impacts or

12 serious adverse impacts that occur.  So we will have

13 some questions about that and the Board will do the

14 questioning of witnesses.

15             At the end of each topic, each topic, not

16 each panel.  So there will be -- the first topic is

17 site characterization.  I am going to call up the

18 Staff witnesses first.  We will talk to them and ask

19 them questions.  Then we will call up the Applicant

20 witnesses second and ask them some questions.  Then we

21 will call up the Intervenor witnesses third and ask

22 them some questions.  That's the end of that topic. 

23 We will then take a break and the parties will have

24 the opportunity to -- we will give them 10 minutes, 15

25 minutes to submit written questions to us, additional
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1 questions they think we should ask.  So they will

2 submit them after.  And then we will decide whether we

3 want to ask them or not.

4             I would suggest at least this is my

5 approach generally is when you submit these questions,

6 additional questions you would suggest we should ask,

7 (a) don't suggest questions that you have already

8 suggested in writing because we have read those and we

9 have probably already decided how we were going to

10 handle that.  And (b), don't submit questions for your

11 own witnesses' rehabilitation because we are not here

12 to give the softball to one of your witnesses who will

13 then give us a 15-minute tutorial on something that we

14 missed or that you missed.  The questions are

15 primarily for the opposing witnesses that you want to

16 elicit something from them.

17             But if you insist you can submit any

18 questions on anything you want and we will look at

19 them and decide what to do.

20             At the end of the presentation of the

21 witnesses, and this is going to take a day-and-a-half,

22 two days maybe, but hopefully we will have time

23 tomorrow to have a small short session where we will,

24 the Judges will ask the lawyers some questions about

25 legal issues under NEPA, the National Environmental
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1 Policy Act, which is the relevant statute.  And then

2 at the end the lawyers will be giving a closing

3 statement of 5-minutes each.  

4             Our intent is to go until about 5:00

5 tonight.  We will try to hit a good breaking point, if

6 it is 5:15 or something or 4:45 so be it.  We plan to

7 have a 1-hour break for lunch.  We don't know exactly

8 when that will be.  It will be whenever a convenient

9 sort of breaking time occurs.  Hopefully it is close

10 to noon or there as we can get.  One hour.  We are

11 going to have sandwiches brought in and sit in the

12 back because there are not a whole lot of restaurants

13 and it is disruptive for people to leave, so one-hour

14 for lunch, and keep on going.

15             With that are there any additions that

16 Judge Baratta, Judge Charbeneau, you think we want to

17 add?

18             (No response.) 

19             JUDGE KARLIN:  The parties have any

20 questions or issues?  Ms. Curran, anything else you

21 have at this point?

22             MS. CURRAN:  No, thank you.

23             JUDGE KARLIN:  Okay.  

24             Mr. O'Neill?

25             MR. O'NEILL:  No, Judge Karlin.
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1             JUDGE KARLIN:  Okay. 

2             Mr. Martin?

3             MR. MARTIN:  No.

4             JUDGE KARLIN:  Okay, fine.

5             Normally we would start with opening

6 statements by all the lawyers at this point, but

7 because we have Andy Wilkie on the phone what we are

8 going to do is deal with the admission of the

9 pre-filed exhibits.  And there are a lot of them. 

10 Each party has submitted pre-filed exhibits that

11 consist of, you know, both exhibits and the testimony. 

12 They submitted updated lists of those pre-filed

13 exhibits last Friday on October 26th at our request. 

14 We appreciate that.  And we have already dealt with

15 issues about motions to strike and motions in limine

16 and different disputes that arose with regard to some

17 of those and we have resolved all those.  And so we

18 are going to do this in order.  We will start with

19 Progress Energy. 

20             Progress Energy submitted a list of

21 proposed exhibits on October 26th and unless someone

22 has an objection we are going to admit all of those

23 exhibits.  Do I hear any objections?

24             (No response.) 

25             JUDGE KARLIN:  Okay.  So all of the
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1 exhibits listed on Progress Energy's October 26th list

2 of exhibits including that list of exhibits which will

3 be an exhibit we are going to admit.

4             (Whereupon, the referred to Progress

5             Energy Exhibits were received in

6             evidence.)

7             JUDGE KARLIN:  With regard to the Staff:

8 the Staff did the same thing.  They had a list,

9 submitted a list of proposed exhibits on October 26th. 

10 Are there any objections to any of those exhibits, new

11 objections?

12             (No response.) 

13             JUDGE KARLIN:  Hearing none we are going

14 to admit those exhibits.

15             (Whereupon, the referred to Staff

16             Exhibits were received in evidence.)

17             JUDGE KARLIN:  Now, I need to make an

18 addendum to that because the Staff did a little bit

19 different and I understand that this is sometimes the

20 way it works.  But the testimony, the initial

21 testimony by the Staff was submitted not as an

22 exhibit, right?  Is that right Mr. Martin?

23             MR. MARTIN:   That's correct. 

24             JUDGE KARLIN:  And the rebuttal testimony

25 by the Staff was also submitted not as an exhibit.  We
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1 would like to convert those to exhibits unless someone

2 has any objection to that it is what 10CFR2.1204.  I

3 don't have my CFR with me because the Federal Register

4 box didn't come.  I feel very lost, but I think I got

5 it.  

6             Okay.  I can borrow one.  I see you guys

7 are well trained.  You have got it.  But anyway the

8 regs do require them to be admitted as exhibits.  And

9 so we will admit those exhibits and I would say this,

10 let's call the Staff's initial testimony Exhibit

11 NRC090, ninety.  You don't have any other exhibit by

12 that number, do you, Mr. Martin?

13             MR. MARTIN:  No, we stopped at 81.

14             JUDGE KARLIN:  Okay.  You stopped at 81,

15 right.  So we will call your initial testimony Exhibit

16 90, NRC090.  We will designate your rebuttal testimony

17 091.  And I believe you had a separate initial

18 testimony by the project manager; is that correct? 

19             MR. MARTIN:  We did just to admit the EIS.

20             JUDGE KARLIN:  Right.  So we better

21 designate the separate initial testimony exhibit. 

22 What was her name, the project manager?

23             MR. MARTIN:  Ms. Sutton.

24             JUDGE KARLIN:  Ms. Sutton.  We will call

25 that NRC092, okay, and absent hearing any objections
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1 we will admit those as exhibits as well.

2             (Whereupon, the Staff Exhibits NRC090

3             through NRC092 were received in

4             evidence.)

5             JUDGE KARLIN:  Mr. Wilkie, is that good

6 for -- I mean he handles a lot of the EH, electronic

7 hearing docket issues. Does that work satisfactory?

8             MR. WILKIE:  Yes, the only other question

9 I would have is that the Staff exhibit list --

10             JUDGE KARLIN:  Yes.

11             MR. WILKIE:  -- should get an exhibit

12 number and should that be NRC000? 

13             JUDGE KARLIN:  Why don't we call it that,

14 000?

15             MR. WILKIE:  Okay.  And just one

16 clarification on the Progress Energy list --

17             JUDGE KARLIN:  Yes.

18             MR. WILKIE:  -- Exhibit 5, was two parts

19 A and B. 

20             JUDGE KARLIN:  Right.

21             MR. WILKIE:  Okay.  Just wanted to clarify

22 that.

23             JUDGE KARLIN:  Right.  There was some

24 confusion.

25             Now, with regard to the Intervenor we have
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1 a little bit more complicated situation I believe. 

2 The Intervenors submitted like everyone else a

3 proposed list of, the final list of their exhibits on

4 October 26th and a number of them, quite a number of

5 them -- I mean there were maybe over 100.  I mean

6 there were quite a few.  But a number of them were

7 designated what was it -- what was it called?

8             MR. FLYNTZ:  Skipped number.

9             JUDGE KARLIN:  Skipped number.  

10             MR. FLYNTZ:  Yes.

11             JUDGE KARLIN:  And when we studied that we

12 found that -- first we thought skipped number simply

13 meant well there is just no exhibit there.  But indeed

14 there were some exhibits filed in some of those

15 earlier in this proceeding and so we need to ask Ms.

16 Curran: Could you explain for us, everyone on the

17 record what's going on with those skipped numbers? 

18 Because some of them actually have an exhibit by that

19 number, you know, previously filed by you. 

20             MS. CURRAN:  Right.  I don't know -- Mr.

21 Flyntz did you get my e-mail that I sent last night? 

22 Okay.  I tried to send an e-mail to clarify it but

23 there weren't 100 of these skipped exhibits.

24             JUDGE KARLIN:  No, not 100.  A total of

25 100 exhibits and some of them skipped.
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1             MS. CURRAN:  Okay.  There were -- About

2 half of them were exhibit where there really wasn't a

3 document that went with the number.  So those are --

4 I don't think there's anything that needs to be done

5 about that.  There is no reference to that number in

6 the testimony.  It was a mistake to put it on the

7 list.

8             JUDGE KARLIN:  Okay. 

9             MS. CURRAN:  There are 1, 2, 3, 4 -- four

10 exhibits where it was referenced as a skipped exhibit

11 where there was actually a document in there that

12 turned out to have been -- it was a duplicate of a

13 different exhibit.  So that was why we said skipped

14 exhibit.  It had already gone in under another exhibit

15 number.  And I can tell you what those numbers are. 

16             JUDGE KARLIN:  Yes, please.

17             MS. CURRAN:  So we would be withdrawing

18 these exhibits.  

19             JUDGE KARLIN:  Okay.  So there are some --

20 when your list has the words skipped number in most of

21 those cases you are saying there just simply was never

22 an exhibit of that number and you just skipped it.  

23             MS. CURRAN:  That's right.

24             JUDGE KARLIN:  And some of the instances

25 there actually had been an exhibit filed by you at an
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1 earlier point, but you are now seeking to withdraw it

2 because it is duplicative or some other reason?

3             MS. CURRAN:  Right.  And so I -- 

4             JUDGE KARLIN:  Okay. 

5             MS. CURRAN:  I have here a list of

6 exhibits that we would be withdrawing.  

7             JUDGE KARLIN:  Okay. Yes.  Can we hear

8 that?

9             MS. CURRAN:  If you'd like me to read that

10 into the record I will.

11             JUDGE KARLIN:  Yes, please.

12             MS. CURRAN:  Okay. The numbers are Exhibit

13 INT308; three zero eight, Exhibit INT334, Exhibit

14 INT353, Exhibit INT407, Exhibit INT430, Exhibit

15 INT439, and Exhibit INT440 through INT447.

16             JUDGE KARLIN:  Okay. 

17             MS. CURRAN:  So those are all the ones

18 that we would like to withdraw.

19             JUDGE KARLIN:  Yes, Judge Baratta? 

20             JUDGE BARATTA:  You said Exhibit 334 and

21 440 through 447; is that correct?

22             MS. CURRAN:  That's right.

23             JUDGE BARATTA:  Okay.  Are those ones that

24 are duplicates?

25             MS. CURRAN:  Yes.
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1             JUDGE BARATTA:  Okay.  Could you tell me

2 what the duplicates would be?

3             MS. CURRAN:  Sure.  I can tell you what

4 all the duplicates are.  Why don't I do that?  

5             JUDGE BARATTA:  Yeah, we --

6             MS. CURRAN:  Would that be helpful?

7             JUDGE BARATTA:  Yes.

8             JUDGE KARLIN:  Yes.

9             MS. CURRAN:  Exhibit 308 is the same

10 document as Exhibit INT384.  Exhibit INT334 is the

11 same document as INT344.  Exhibit INT353 is the same

12 document as Exhibit INT352.  Exhibits INT440 through

13 INT447 are the same documents as Exhibits INT393

14 through INT400.

15             So those are the ones that have duplicates

16 that are already other exhibits.

17             JUDGE BARATTA:  All right.  And you did

18 not mention 407?

19             MS. CURRAN:  407, 430 and 439 do not have

20 corresponding -- there is no reference to that exhibit

21 in the text of the testimony and that's the reason why

22 we are withdrawing the exhibit.

23             JUDGE KARLIN:  So those are not

24 duplicates.  Those are just ones you want to withdraw?

25             MS. CURRAN:  That right.
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1             JUDGE KARLIN:  Okay.  Well, that's an

2 important clarification.  But, okay.

3             JUDGE BARATTA:  308, 334, 353 and 440

4 through 447 are duplicates -- 

5             MS. CURRAN:  That's right.

6             JUDGE BARATTA:  -- of ones you gave. 

7 Those should be then deleted, withdrawn?

8             JUDGE KARLIN:  She is moving to delete

9 those.  Yeah, I mean we were going to ask the parties

10 if they have any objections -- whether we have any

11 concerns and want to keep them in or not.  

12             So that's a complete list, Ms. Curran?

13             MS. CURRAN:  That's right.

14             JUDGE KARLIN:  Okay.  What I would ask is,

15 do the parties, whether the Applicant or the Staff,

16 have any objections to the withdrawal of those

17 previously filed exhibits, Mr. O'Neill?

18             MR. O'NEILL:  No objections.

19             MR. LEPRE:  No objection.

20             JUDGE KARLIN:  Mr. Martin?

21             MR. MARTIN:  No objection. 

22             JUDGE KARLIN:  Okay. Fine.  Judge Baratta,

23 Judge Charbeneau is that okay?

24             JUDGE BARATTA:  Yes.

25             JUDGE CHARBENEAU:  Yes.
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1             JUDGE KARLIN:  We don't need -- all right. 

2 Therefore the motion to withdraw those exhibits will

3 be granted.  Ms. Curran, could you put that in writing

4 in a formal motion to us after the fact.  I mean --

5             MS. CURRAN:  Yes, I'll do that.

6             JUDGE KARLIN:  -- so we can have that for

7 the record in clarity on that point.

8             MS. CURRAN:  Will do.

9             JUDGE KARLIN:  Great.  

10             Okay, good.  We have gotten the exhibits

11 admitted.

12             MR. WILKIE:  Judge Karlin, this is Mr.

13 Wilkie.

14             JUDGE KARLIN:  Yes, Mr. Wilkie.

15             MR. WILKIE:  I have questions about five

16 other Intervenor exhibits. 

17             JUDGE KARLIN:  Okay.  Mr. Wilkie has

18 questions about five additional ones.  Please proceed.

19             MR. WILKIE:  INT404 is listed as a skipped

20 exhibit, but there isn't an existing exhibit with that

21 number.

22             MS. CURRAN:  We are just going to look at

23 the testimony.  One of the problems here was there was

24 not always a reference to the exhibit in the testimony

25 and we withdrew those, where the testimony didn't



202-234-4433
Neal R. Gross & Co., Inc.

Page 1098

1 contain a reference.

2             MR. WILKIE:  Right.  So the four that you

3 did not list or did not discuss were INT404, 408, 416,

4 420 and 436?

5             MS. CURRAN:  I'm sorry, 404 -- Okay.  As

6 far as I -- and 408 -- I thought 408 didn't exist.

7             MR. WILKIE:  408 is listed as the Eastern

8 Indigo Snake.

9             MS. CURRAN:  I didn't think there was a

10 corresponding exhibit for that.  There is something in

11 the record, Andy?

12             MR. WILKIE:  It was filed on June 27th,

13 2012.

14             MS. CURRAN:  Well, I guess, you know, what

15 we would like to do -- I guess I overlooked those.  If

16 we would stipulate that if an exhibit is not mentioned

17 in the testimony, we are withdrawing it.  So those are

18 probably exhibits that were not mentioned in the

19 testimony and, therefore, we are withdrawing them.

20             JUDGE KARLIN:  So, Mr. Wilkie, you are

21 reporting that these by count five exhibits do exist

22 and you are questioning what they want to do with

23 them.  Ms. Curran is suggesting that they withdraw

24 those exhibits.

25             Now, if any of the Judges have questions
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1 about those particular exhibits, we will probably keep

2 them.  But I don't know whether we do or not.

3             Mr. Wilkie, can you tell us what those

4 five exhibits cover? 

5             MR. WILKIE:  Yes, 404 is entitled The

6 Green Sea Turtle.

7             JUDGE KARLIN:  All right.

8             MR. WILKIE:  408 is entitled Eastern

9 Indigo Snake.

10             JUDGE KARLIN:  Okay. 

11             MR. WILKIE:  416 is Stienhatche WUP22185.

12             JUDGE KARLIN:  All right. 

13             MR. WILKIE:  420 is entitled Geospatial

14 Analysis of Depressional Wetlands near Peace River

15 Watershed Phosphate Mines Florida, USA.

16             JUDGE KARLIN:  Okay. 

17             MR. WILKIE:  And 436 is entitled SWFWMD

18 KFSM Environmental Resource Construction permit 43012.

19             JUDGE KARLIN:  All right.  And that's the

20 ones that you have?

21             MR. WILKIE:  That is correct. 

22             JUDGE KARLIN:  Does anyone have any

23 objection to the Intervenor withdrawal of those

24 exhibits?

25             MR. O'NEILL:  We have no objection, Judge
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1 Karlin.

2             JUDGE KARLIN:  Okay. 

3             MR. MARTIN:  No objection. 

4             JUDGE KARLIN:  Okay.  All right.  Then we

5 will grant the withdrawal of those exhibits.  And,

6 please, Ms. Curran, could your written motion that you

7 file reflect that as well, those five?

8             MS. CURRAN:  Yes.

9             JUDGE KARLIN:  Great.  Okay. 

10             All right.  Now, what we are going to do

11 I think is proceed with the opening statements by the

12 lawyers.  And at the close of that then we are going

13 to take a brief break in order to patch in Dr.

14 Stirewalt.

15             Before we move, Dr. Charbeneau reminds me

16 we also are going to admit the three Board exhibits or

17 Board Exhibit 1, 2, and 3.  So we are admitting those

18 in this proceeding as well.

19             (Whereupon, the referred to Board

20             Exhibits 1, 2, and 3 were received in

21             evidence.)

22             JUDGE KARLIN:  So let's start with the

23 opening statements.  I think we have the Intervenor

24 going first, isn't that what I said?

25             MS. CURRAN:  Yes.



202-234-4433
Neal R. Gross & Co., Inc.

Page 1101

1             JUDGE KARLIN:  All right.  Ten minutes,

2 Ms. Curran.

3 OPENING STATEMENT ON BEHALF OF THE INTERVENORS

4             MS. CURRAN:  Thank you very much for this

5 opportunity to summarize and distill our case at the

6 outset of the hearing.  I hope it is helpful to the

7 Board and I think it will be helpful to the members of

8 the public who are sitting in the courtroom.

9             Contingent 4 charges that the EIS for the

10 proposed Levy nuclear power reactors fails to comply

11 with the National Environmental Policy Act, NEPA and

12 NRC's implementing regulations because it does not

13 specifically and adequately address and

14 inappropriately characterizes as small the

15 environmental impacts of the Levy Reactors on

16 wetlands, flood plains, special aquatic sites and

17 other waters. 

18             In particular the Intervenors are

19 concerned about the impacts of groundwater withdrawals

20 from the site and the impacts of salt drift and

21 deposition from cooling towers.

22             In the hearing today, the Intervenors will

23 focus on the FEIS' assessment environmental impacts of

24 Progress Energy's plan to withdraw 1.58 million

25 gallons of groundwater every single day from beneath
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1 the Levy site for a period that will last 40, 60 or

2 perhaps even 80 years into the future.

3             In order to predict the environmental

4 impacts of Progress Energy's withdrawal of these 1.58

5 million gallons per day of groundwater for its

6 operation, the Staff had to make some predictions

7 about groundwater behavior in an area that is unseen

8 and difficult to characterize, the limestone rock that

9 lies beneath the Levy site.

10             As Mr. Davies testifies Florida is known

11 for its extensive karst plains with underlying

12 groundwater basins that are even larger.  As he points

13 out some conduits, some of the conduits in the karst

14 geology conduct water over 50 miles.  In the area of

15 the Levy Plant it is easy to see evidence of the

16 karstic geology such as the Big King Spring which lies

17 approximately three miles northwest of the Levy site. 

18 There are also sinkholes and swallets in the area a

19 term, which I had never heard before coming down to

20 Florida.  A swallet is a stream where the ground

21 literally swallows the water because of the conduits

22 coming up to the surface.

23             And on the edge of the Cross Florida Barge

24 Canal there are springs that flow from the sides of

25 the canal into the canal.  On and adjacent to the site
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1 there are a number of depressional wetlands formed

2 from sinkholes, which are another characteristic karst

3 feature.  But, of course, the NRC could not actually

4 see what was going on underground so it turned to a

5 groundwater model that Progress Energy had used in

6 applying to the State of Florida for a consumptive

7 water use permit.  

8             The District wide regulations model or

9 DWRM2, that model assumes that the limestone under the

10 ground is a porous medium like sand and, therefore,

11 water will be drawn evenly through the rock when it is

12 pumped out.  Not surprisingly at all to us the model

13 could not be adjusted during calibration to be

14 consistent with actual and observable conditions in

15 the area.  And even after the model was re-calibrated

16 and reapplied, the predicted drawdown increased by a

17 factor of four in some cases.  This change was so

18 great that as Dr. Hazlett testifies it was clear the

19 model was not conceptually accurate or adequate.

20             The NRC appears to recognize that it could

21 not rely on Progress Energy's model to rule out

22 significant adverse impacts from groundwater

23 withdrawal because as discussed in the Staff's

24 testimony and its answer Number 163, based on the

25 results of the model the Staff found the environmental
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1 impacts of groundwater withdrawal could be large.

2             But then the Staff pulled back its impact

3 determination to small or moderate based on the

4 assumption that impacts would be mitigated before they

5 became significant by virtue of Progress Energy's

6 compliance with the conditions of certification that

7 had been imposed by the Southwest Florida Water

8 Management District, also known as SWFWMD in granting

9 a consumptive water use permit.

10             The Intervenors believe that the Staff

11 correctly concluded that the environmental impacts of

12 groundwater withdrawal from the Levy site on

13 surrounding wetlands could be significant if they are

14 not mitigated.  But the evidence shows that the Staff

15 failed to take a hard look at where and when those

16 impacts could occur.  Consequently it lacked any

17 factual basis for concluding that the impacts could or

18 would be mitigated by Progress Energy's compliance

19 with the conditions of certification.

20             The fact that Progress Energy has promised

21 to avoid to mitigate significant adverse impacts as a

22 condition of its state water use permit cannot excuse

23 the NRC from taking a hard look.  Unless and until the

24 NRC understands when and where the impacts of

25 groundwater withdrawl are likely to occur it has no
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1 factual basis for reaching any conclusions about the

2 likely success of any future measures by Progress

3 Energy to forestall those impacts.  

4             Why doesn't the NRC know where or when the

5 impacts will occur?  Because it has made the

6 unsupportable assumption that limestone for which

7 Progress Energy will draw groundwater is a porous

8 medium.  This error has tremendous implications for

9 the environmental impacts of groundwater withdrawals. 

10 In a porous medium groundwater is drawn out in a cone

11 of depression that slowly expands evenly over the

12 surrounding area, around the well head.  Where the

13 underlying rock is karstic in comparison, water may be

14 drawn from conduits that could have an affect 50 miles

15 away. 

16             Environmental impacts will occur faster

17 and in radically different locations than the radial

18 impacts around wells that are assumed by the Staff. 

19 As Mr. Davies has testified in order to understand the

20 environmental impacts of groundwater withdrawal from

21 the Levy site, it would be reasonable to investigate

22 the location of conduits and their relationship to

23 local wetlands through the use of tracer dies.  

24             Dr. Bacchus has identified some of the

25 locations that examined, for instance: the Big King
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1 Spring, the springs along the Cross Florida Barge

2 Canal, and the variation of water levels over time in

3 the depressional wetlands.  Only with that information

4 could the NRC possibly have any assurance that

5 Progress Energy's plans to monitor the effects of

6 groundwater withdrawals after operation began had any

7 utility.

8             The Staff has argued that compliance with

9 NEPA does not require research projects.  That may be

10 true, but NEPA clearly requires hard look in

11 environmental problems.  By itself the model was not

12 capable of taking a hard look at the environmental

13 impacts of Levy.  As Mr. Still testified it is a

14 Regional Model designed to predict consumptive water

15 use over a very large area, not for the prediction of

16 environmental impacts of a discrete industrial

17 project.  And as Mr. Davies and Dr. Hazlett testify it

18 is incapable of modeling local environmental effects

19 in karst terrain to a reasonable degree of scientific

20 certainty.  

21             Moreover, the model fails to include

22 conduits or site specific wetland features at all. 

23 The Staff reliance on the conditions of certifications

24 for assurance that environmental impacts of Levy's

25 water withdrawals will be minimized has no legal basis
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1 at all.  This is not a question where the Progress

2 Energy is promising "I will comply with this permit

3 and not do activities x, y, and z."  The promises

4 basically amount to a prediction regarding

5 environmental impacts.  And as we have demonstrated

6 there is not factual basis for finding that Progress

7 Energy has the means to carry out its promises.

8             Progress Energy has mentioned alternative

9 water supply as a possible mitigation measure.  We

10 think that given the fact that the Staff does not want

11 to do further study of the significant environmental

12 impacts the appropriate course is to look at

13 alternative water supply.  But it can't be -- under

14 NEPA it can't be something three years down the road

15 when this Board has dissolved and when the public has

16 no opportunity to review and environmental impact

17 document.  

18             So we would urge the Board to either

19 require that the Staff must do a more extensive study

20 of these impacts or it must look at alternatives that

21 do not involve the use of the groundwater.

22             Thank you.

23             JUDGE KARLIN:  Thank you, Ms. Curran.

24             Mr. O'Neill.

25 OPENING STATEMENT ON BEHALF OF THE APPLICANT
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1             MR. O'NEILL:  May it please this Board.  

2             The Board's recent questions for the

3 parties for briefing and the parties' answers focus

4 the key issue before this Board to Contention 4A: 

5 Does the FEIS reflect a hard look at the reasonably

6 foreseeable environmental impacts of groundwater use

7 at the Levy Nuclear Plant?  All parties agree that

8 this is the legal requirement under NEPA.

9             The pre-filed testimony and exhibits by

10 the NRC Staff and Progress Energy and in particular

11 this 3-volume FEIS itself provides compelling evidence

12 that reasonably foreseeable environmental impacts from

13 groundwater use and cooling tower salt drift were

14 considered by the NRC staff in preparing the FEIS. 

15 The evidence also demonstrates that the Florida

16 Department of Environmental Protection and the

17 Southwest Florida Water Management District,

18 endearingly called SWFWMD, carefully considered the

19 same environmental impacts in their recommendations to

20 the Governor and his cabinet sitting as the Florida

21 Siting Board.  

22             The Levy site certification proceeding

23 involved 28 state agencies, considered public

24 participation during eight days of public hearings,

25 and 30-hours of public comment from approximately 85
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1 individuals.  The NRC Staff had available the record,

2 the decision that was August 2009, and conditions of

3 certification from the Siting Board's proceeding.

4             The Levy site is the first Greenfield site

5 considered by the Commission for a new nuclear plant

6 in decades.  Levy is the first new nuclear plant under

7 consideration in Florida in decades.  As such, over a

8 more than 6-year period site characterization,

9 testing, monitoring investigations have been pervasive

10 and subject to great scrutiny.   Accordingly, the

11 relatively modest withdrawal of water from production

12 wells for operation for the two Levy nuclear units

13 received considerably more attention than would have

14 otherwise been the case.

15             Water resources on Levy County are

16 abundant and relatively untapped.  The projected

17 withdrawal is a minute percentage of the daily aquifer

18 flow through and in the area of the Levy site on its

19 way to the Gulf.  Contention 4(a), part (a) focuses on

20 the environmental impacts from any passive and active

21 dewatering of the Levy site. 

22             With respect to active dewatering during

23 Levy operations groundwater drawdown was evaluated by

24 Progress based on: (1) groundwater model that has been

25 developed and refined over the course of the last
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1 decade by Mr. Rumbaugh for SWFWMD, and (2) an

2 application of the model performed by Mr. Lehnen to

3 focus on the water resources within the potential zone

4 of influence of the production wells, a 400 square

5 mile area.  

6             The model required by SWFWMD for

7 evaluating water use permits is: (1) the industry

8 standard; (2) has been found by SWFWMD to be an

9 accurate predictor, indeed conservative predictor of

10 drawdown from pumpage from production wells; and (3)

11 was accepted as a reasonable projection for

12 groundwater drawdown at the Levy site as part of the

13 site certification before the governor.

14             In contrast Dr. Hazlett's integrated model

15 is used principally for large water supply systems

16 such as Tampa, Florida, which includes surface water

17 sources as well as groundwater supply.  To develop and

18 qualify such a model for the area of the Levy site

19 would be an unnecessary, very expensive, time

20 consuming research project not required by NEPA.

21             At the request of the NRC staff, however,

22 Mr. Lehnen recalibrated groundwater model to match the

23 water levels and contours of the USGS map in Board

24 Exhibit 3.  That recalibration included the water

25 level recorded in q shallow well located on a high



202-234-4433
Neal R. Gross & Co., Inc.

Page 1111

1 ridge at the T & J Ranch, which had been rejected by

2 Mr. Rumbaugh and SWFWMD consistently as an anomaly

3 unrepresentative of aquifer levels in the area.  

4             The recalibration force fit to include

5 this anomalous high reading resulted in: (1) predicted

6 conditions that do not reflect the known aquifer flow

7 in the area; and (2) therefore, overly conservative

8 projections of drawdown.

9             The Staff, nevertheless, projected the

10 environmental impacts from the production wells as

11 small and moderate in one instance for terrestrial

12 resources taking into account the conditions of

13 certification. 

14             Mr. Hubbell, former executive director of

15 SWFWMD and Dr. Dunn, an environmental scientist with

16 35 years' experience in Florida, testified to the

17 nationally recognized programs developed by SWFWMD

18 including adaptive management programs that are

19 state-of-the-art for protecting water resources.  They

20 can testify further to the three prongs of adaptive

21 management:  (1) aquifer testing, (2) environmental

22 monitoring, and (3) if required mitigating including

23 alternative water supplies, and how adaptive

24 management provides assurance that the actual drawdown

25 from the production wells will be consistent with the
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1 modeling and avoid large impacts under any foreseeable

2 circumstances.  Dr. Dunn has evaluated the reasonably

3 foreseeable environmental impacts from the Levy

4 production wells to be small.

5             The center piece of the Intervenors' case

6 is to challenge the production well, drawdown modeling

7 as Mr. Davies' karst preferential aquifer flow path

8 theory.  Dr. Rizzo who is responsible for assessing

9 the geologic and geotechnical conditions of the Levy

10 site provided incontrovertible evidence that the Levy

11 site does not sit on the Ocala pure limestone in the

12 Avon Park geologic formation.  Rather it is dolomitic

13 limestone that underlies the Levy site.  This does not

14 exhibit the karst conditions and sinkholes found

15 elsewhere in Florida, indeed as pointed out by

16 Intervenors nearby.  

17             Detailed investigations under the

18 direction of Dr. Rizzo included 118 borehole core

19 samples confirming the geotechnical conditions of the

20 site.  The NRC staff and the ACRS have accepted the

21 adequacy of the safety analysis.  The additional

22 thousands of boreholes recommended by Mr. Davies to

23 identify postulated preferential pathways would not be

24 practical.  It would be very expensive, time consuming

25 research project not required by NEPA.  



202-234-4433
Neal R. Gross & Co., Inc.

Page 1113

1             But even if there were such preferential

2 flow paths of aquifer flow in the production well

3 fields, the most likely result would be an even

4 smaller drawdown due to the greater volume of the

5 water flow, a projected result confirmed by Dr. Rizzo,

6 Mr. Rumbaugh, Mr. Lehnen and the NRC Staff.  In fact

7 location of the production well field was moved from

8 the northeastern part of the site to the southern part

9 of the site because of the greater transmissivity of

10 the more robust aquifer flow in that area, only five

11 miles away.

12             Intervenors all but abandoned passive

13 dewatering.  We haven't heard anything about that for

14 quite a while.  In their rebuttal and in today's

15 comments Dr. Griffin's testimony describes storm water

16 management features that will meet the State of

17 Florida's strict requirements and will provide net

18 recharge to the aquifer rather than dewatering.  

19             Dr. Griffin has been involved with

20 evaluating Levy site conditions for over six years,

21 also demonstrates that active dewatering during

22 construction will be minimal and excavation will be

23 designed to recharge water withdrawn.  

24             Dr. Dunn testifies that the construction

25 dewatering will not adversely impact the wetlands and
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1 aquatic ecosystems in the vicinity of the Levy site. 

2             In summary, contrary to the claims in

3 Contention 4A, part A, neither active dewatering nor

4 passive dewatering will result in large environmental

5 impacts on site or off site at Levy.  Contrary to the

6 claims in Contention 4A, part B the impacts of the

7 salt drift, which we haven't heard any more about,

8 from the Levy cooling towers will be small even

9 analyzed with the worst case predicted salt deposition

10 rates during the 100-year drought conditions at Levy

11 County.  Contrary to the claims in Contention 4A, part

12 C the FEIS correctly characterizes the zone of impacts

13 as small.  The FEIS also adequately discusses the

14 appropriate mitigation of measures such as those

15 required by the conditions of certification to be

16 reflected in a yet to be finalized environmental

17 monitoring plan and perhaps alternative water supplies

18 to limit potential impacts due to dewatering.  Those

19 will be considered by the Army Corps of Engineers and

20 SWFWMD and will be approved subject to a public

21 participatory proceeding.  Nothing further is required

22 by NEPA.

23             The FEIS, the three volumes here and the

24 evidence presented and accepted today by this Board

25 presented overwhelmingly and demonstrate the NRC Staff
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1 has taken the required hard look at the reasonably

2 foreseeable environmental impacts and issue in

3 Contention 4A.  Our subject matter experts, who have

4 been down here in Florida working on this, some as

5 much as six years, look forward to addressing any

6 questions that the Board may have.

7             Thank you very much.

8             JUDGE KARLIN:  Thank you, Mr. O'Neill.

9             Mr. Martin, something from the Staff. 

10 OPENING STATEMENT ON BEHALF OF THE NRC 

11             MR. MARTIN: Good morning members of the

12 Board and for members of the Court I also thank you

13 for having us down here to Bronson today.

14             The Board should find for the Staff in

15 this case because as described in the Staff's

16 testimony its experts followed applicable NRC guidance

17 to take a hard look at the direct, indirect and

18 cumulative impacts of building and operating the Levy

19 Plant.  And the FEIS meets the requirements of NEPA

20 and the NRC's regulations.

21             Contention 4A challenges the Staff's

22 analysis of impacts from dewatering, salt drift and

23 deposition.  As explained in the Staff's testimony

24 Contention 4A lacks merit and the Board should find

25 for the Staff.  
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1             In this opening statement I am going to

2 briefly discuss how the FEIS meets the legal

3 requirements of NEPA.  Then I am going to summarize

4 the Staff's hydrology, ecology and salt drift reviews. 

5 And, finally, I am going to state why the

6 consequential portions of Contention 4A lack merit.

7             NEPA requires the NRC to take a hard look

8 at environmental impacts.  But it is also tempered by

9 a rule of reason.  The Staff is free to choose its own

10 method for complying with NEPA as long as it is

11 reasonable.  NEPA does not require in this study the

12 use of unproven techniques.  

13             Also, the Board here need not find that

14 the Staff used the approach that the Board members

15 themselves would choose if they were writing the EIS. 

16 Instead to comply with NEPA the Staff analysis must

17 only be reasonable.  Here, the Staff followed its

18 guidance and used reasonable industry standard

19 techniques.  As part of this review the Staff

20 appropriately considered the Florida Department of

21 Environmental Protection's conditions of certification

22 or COCs. 

23             Because the Staff could not merely rely on

24 the State's analysis or put off a required review the

25 Staff did not blindly accept the State's analysis. 
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1 Instead, Staff members carefully reviewed the details

2 of the State's process regulations and the conditions

3 of certification and made an independent determination

4 of the reasonably foreseeable environmental impacts. 

5 By carefully analyzing the COCs the Staff

6 independently determined how specific COCs have

7 mitigated LNP's impacts.  

8             Because it is reasonably foreseeable that

9 the State will follow its own regulations, and that

10 the Applicant will not violate state law, it would

11 have been inappropriate for the Staff's review not to

12 have considered the COCs.  Consequently, the Staff's

13 reliance on the conditions of certification was

14 reasonable and appropriate under NEPA.

15             I am now going to turn to the Staff's

16 hydrology review.  As explained in the Staff's

17 testimony its hydrologists took the appropriate hard

18 look at impacts to the groundwater and surface water

19 resources and documented their findings in the EIS. 

20 In doing so, the Staff reviewed several sources of

21 information including the result of both of the

22 Applicants' groundwater models, site characterization

23 data, and reasonable information from state and

24 federal agencies.

25             The staff reviewed two models prepared by
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1 the Applicant.  The model on the Applicant's

2 environmental report and a recalibrated model that

3 showed a better fit to site conditions.  The Staff did

4 not determine whether one model was better than the

5 other, but instead compared results of the two models

6 to better understand the groundwater resource and to

7 determine the sensitivity of the models.  While the

8 Staff considered both models in its analysis, it

9 primarily relied on results of the recalibrated model

10 for its wetlands impact analysis because that was the

11 most conservative of the two models.

12             Because neither model could accurately

13 predict drawdown the smaller 0.5 feet in the surficial

14 aquifer the FEIS included the discussion of the

15 uncertainty of groundwater modeling in a complex

16 system like the one on Levy.  Therefore, consistent

17 with the approach used by the Southwest Florida Water

18 Management District, which is the district in this

19 area of Florida, the Staff used the model as a scoping

20 level tool and also analyzed the adaptive management

21 strategies required by the conditions of

22 certification.  

23             One aspect to the Staff's hydrology review

24 that the Intervenors' challenge is the use of an

25 equivalent porous media model.  However, as shown in
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1 Staff testimony and Staff provided several exhibits on

2 this, it followed common industry practice by using an

3 equivalent porous media model in this situation.  

4             The Intervenors' witnesses also posit that

5 many additional tests and complexities that could be

6 added to the models.  But even including the

7 Intervenors' suggestions would not allow the Staff to

8 rely solely on modeling data at their site.  It would

9 still be reasonable and appropriate under NEPA to rely

10 in part on the conditions of certification because it

11 is unlikely that any model in this environment could

12 be the sole basis of a wetlands impact determination.

13             The basis for many of the suggestions by

14 the Intervenors is the presumption of large

15 preferential flow paths at Levy site.  But there is no

16 evidence to support this assumption.  The Intervenors'

17 evidence is largely from the Ocala or other pure

18 limestone area, not from the dolomitized Avon Park

19 limestone which underlies the Levy site and is less

20 susceptible to formation of large scale preferential

21 flow paths. 

22             None of the extensive site

23 characterization activities is at LNP site nor did

24 available regional data indicate that Levy sits in an

25 area of well-developed karst features.  As such, it is
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1 unclear how many of the tests suggested by the

2 Intervenors could be performed and there is no

3 evidence that doing these additional tests would add

4 sufficient certainty to the model to allow the Staff

5 to use it as the sole basis of its analysis.

6             For its surface water review the FEIS

7 accurately described the surface water systems at the

8 site including the storm water systems.  Storm water

9 systems like the one proposed at the LNP site are

10 commonly used in the industry and can successfully

11 detain storm water runoff and recharge the aquifer

12 before the water moves offsite.  Therefore, the Staff

13 analysis shows that if any passive dewatering, as the

14 Intervenors use that term, occurs it will only cause

15 minor alteration as the surface water flows to the

16 flood plain into adjoining unfilled wetlands. 

17 Altogether the Staff's hydrology review was thorough

18 and reasonable.  By doing this thorough review the

19 Staff hydrologist took the required hard look under

20 NEPA and the FEIS complies with NEPA and the NRC's

21 regulations.

22             I am now going to touch on the Staff's

23 ecology reviews.  The Staff ecologist took a hard look

24 at the direct, indirect and cumulative impacts to both

25 the terrestrial and aquatic ecology of the region. The
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1 primary terrestrial ecology issue in this case is

2 potential impacts to wetlands when dewatering.  

3             In determining impacts to wetlands the

4 Staff thought of the more conservative of the two

5 groundwater models, the recalibrated model.  The Staff

6 then overlaid maps of potential drawdowns of 0.5 feet

7 on to maps of land cover type to show the areas of

8 potential wetlands impacts.  The Staff chose the 0.5

9 foot drawdown based on the best available information

10 relating wetlands drawdowns to adverse impacts.

11             In addition to considering the

12 recalibrated model's output, the terrestrial

13 ecologists also carefully analyzed the requirements

14 and the conditions of certification, including the

15 monitoring requirements.  Part of this review was

16 examining the performance review standards and the

17 proscriptive elements of the conditions of

18 certification and to ensure the Applicant will meet

19 those standards.

20             The Staff included the impacts to wetlands

21 would be small for building impacts, small to moderate

22 for operations and moderate for cumulative impacts. 

23 The Staff found there could be a moderate impact

24 during operations to account for the possibility that

25 the Applicant may not detect impacts to wetlands until



202-234-4433
Neal R. Gross & Co., Inc.

Page 1122

1 they have already noticed to be altered to resource. 

2 However, the Staff expects that any noticeable

3 alterations would be temporary of the requirements of

4 the conditions of certification.  

5             The Staff did not find that there would be

6 large or destabilizing impacts because the conditions

7 of certification and Florida law require the Applicant

8 to mitigate these impacts or switch to an alternative

9 water source prior to there being any impacts that the

10 NRC would consider large.

11             One constant theme in the Intervenors'

12 testimony is that the Staff did not consider

13 hydroperiods.  This is incorrect.  While the Staff

14 does not frequently use the term hydroperiod in the

15 FEIS, the concept of hydroperiod is inherent in the

16 staff's analysis.  For example, the 0.5 foot drawdown

17 threshold the Staff used was developed by a study of

18 that accounted for hydroperiods and the conditions of

19 certification include a performance standard that

20 hydroperiods must not deviate from their normal range. 

21 Therefore, Staff terrestrial ecologists properly

22 considered hydroperiods.  

23             For aquatic ecology the Staff looked at

24 all water bodies and species that could potentially be

25 affected by direct, indirect and cumulative impacts. 
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1 The Staff's review complied with actual applicable

2 guidance and was thorough and reasonable.  The aquatic

3 ecologists appropriately found that there would only

4 be small impacts to aquatic ecology from building and

5 operation and small to moderate impacts from

6 cumulative impacts.

7             In sum, the Staff's testimony detailed how

8 the ecologists took the appropriate hard look at the

9 direct, indirect and cumulative impacts to ecological

10 resources.  As part of this review, the Staff properly

11 considered the specifics of the conditions of

12 certification.  The review is appropriately documented

13 in the FEIS and the Staff complied with both NEPA and

14 the NRC's regulations.

15             I am now going to briefly touch on salt

16 drifts and deposition.  As discussed in-depth in the

17 Staff's testimony the Staff did a conservative

18 analysis of salt drift and deposition.  Staff analysis

19 used conservative estimates of total salt drift from

20 cooling towers, precipitation, and evaporation rates

21 and used the widely accepted modeling technique.  The

22 Staff found that even with these conservative

23 assumptions, runoff from the site would be essentially

24 fresh water.

25             Additionally, the Staff found that salt
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1 deposition directly in the flow around the area would

2 only cause minor leaf damage.  Therefore, the Staff

3 took the appropriate hard look at salt drift.

4             Finally, because the Staff took a hard

5 look at impacts in both dewatering and salt drift, the

6 consequential portions of Contention 4A lack merit. 

7 The Staff's testimony explains in detail how it

8 complied with NEPA for each of the reviews challenged

9 by Contention 4A and it explains why the FEIS'

10 description of impacts from dewatering and salt drift

11 is reasonable.

12             Additionally, the Staff complied with the

13 Endangered Species Act.  The Fish and Wildlife Service

14 and the National Marine Fishery Service worked closely

15 with the Staff in this review.  We consulted with them

16 and they concurred that the Staff's findings and the

17 Staff appropriately discussed this in the FEIS.

18             Altogether the Staff's testimony

19 demonstrates that it followed its guidance to conduct

20 the reasonable and thorough review.  It took the

21 appropriate hard look at environmental impacts and not

22 put off any required reviews.  In all, the Staff met

23 its requirements under NEPA and the NRC's regulations

24 to take a hard look at environmental impacts and the

25 FEIS meets NEPA's rule of reason.
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1             Therefore, Contention 4A lacks merit and

2 the Board should find for the Staff.

3             Thank you.

4             JUDGE KARLIN:  Thank you, Mr. Martin.

5             Great.  We are now at probably going to

6 take a little short break here.  Mr. Wilkie, are you

7 still on the phone?

8             MR. WILKIE:  I am.

9             JUDGE KARLIN:  What we are going to do now

10 is take a break wherein you can get off the phone and

11 I think we are done.  And thank you for your help.  

12             During the break we will wire in or get a

13 call from Dr. Stirewalt whom we made prior

14 arrangements.  Matt Flyntz has worked with Mr. Martin

15 and others.  So Dr. Stirewalt will be able to testify

16 remotely and when we return, once he is on the line we

17 will empanel the first group of Staff -- of witnesses

18 with regard to the first topic site characterization. 

19 What is known about the site, what's its geology, what

20 did the Staff do to assess the site and the Applicant

21 due to help with that.  So site characterization is

22 the first topic.  And the first panel on topic will be

23 the -- some of the witnesses from the NRC Staff.  The

24 people we intend to call for that topic are Mr.

25 Barnhurst, Dr. Stirewalt and Mr. Vermeul.  I am not
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1 sure if I have got that pronounced right. 

2             MR. MARTIN:  That's correct. 

3             JUDGE KARLIN:  Vermeul.  We will have Mr.

4 Barnhurst and Mr. Vermeul sit over there in the

5 witness box in front of that mic.  There is a little

6 dot there and that's the mic that they need to sit in

7 the front row beside that mic.  Mr. Flyntz will point

8 it out or whatever at the break.

9             So we will take a break now wherein Dr.

10 Stirewalt will be wired into our phone system by the

11 magic of technology and we will then be able to ask --

12 swear them in and ask questions.

13             So it's about -- we will reconvene in

14 about 10 minutes, just after 10:30.  We stand

15 adjourned.

16             (Whereupon, the above-entitled matter went

17 off the record from 10:20 a.m. and resumed at 10:30

18 a.m.)

19             JUDGE KARLIN:  Please be seated.

20             The Board is now back in session.  We are

21 on the record.  This is Alex Karlin.

22             Dr. Stirewalt, are you on the telephone?

23             DR. STIREWALT:  Yes, Your Honor, I am.

24             JUDGE KARLIN:  Good.  Thank you for

25 patching in via phone.
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1             DR. STIREWALT:  Thank you for the

2 consideration to be able to do it this way.  I

3 appreciate that very much.

4             JUDGE KARLIN:  Well, it was a pretty big

5 storm and there was a lot of difficulty so I am amazed

6 that only one or two people were not able to get out.

7             We took the plane out -- I took the plane

8 out at 6:15 a.m. on Monday morning and that was one of

9 the last planes that left Dulles airport, I think and

10 that was it.  We got out just barely out of there.

11             On the stand we have Mr. Barnhurst.  Could

12 you raise your hand, Mr. Barnhurst?

13             And Mr. Vermeul?

14             Very good.  Excellent.

15             What I will do now is ask the witnesses to

16 be sworn in and then we will proceed with asking

17 questions about this.

18 Whereupon,

19         VINCE R. VERMEUL, DAN O. BARNHURST, 

20                AND GERRY L. STIREWALT

21 were called as witnesses and, after having been first

22 duly sworn, were examined and testified as follows:

23             JUDGE KARLIN:  Thank you.  Okay. You are

24 all sworn in as witnesses to tell the truth here in

25 this proceeding.
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1             Now, unfortunately, Dr. Stirewalt, you

2 will not be able to see the visual information that is

3 being displayed.  But if you have your testimony with

4 you and the FEIS with you that will cover a goodly

5 part of the questioning we are going to be asking here

6 today.

7             MR. STIREWALT:  Okay.  Thank you, Your

8 Honor.

9             JUDGE KARLIN:  So please kind of consult

10 those documents.

11             Before we start with the direct

12 questioning there is some clarification of terminology

13 is something we wanted to talk about just very

14 briefly.  

15             The FEIS and that is NRC Exhibit 001 and

16 Volume A is what we are mostly focusing on, the first

17 five chapters and we will call that -- we will refer

18 to that many times just as the FEIS.  So I might not

19 say or we may not say, NRC Exhibit 001(a).  The FEIS

20 is a major exhibit here.  That's what we are all here

21 to find out, is that FEIS adequate or not.  

22             And one of the key terms in the FEIS is

23 the LNP Site, or the Site.  And we have displayed from

24 the FEIS figure 2.2, which I believe appears on page

25 2-5; is that correct, Mr. Flyntz, can you --
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1             MR. FLYNTZ:  2-3.

2             JUDGE KARLIN:  -- 2-3 of the FEIS.  And

3 could you go to figure 2-3.  Okay.  Can you rotate

4 that perhaps?

5             Excellent.  Now, it is a bit difficult to

6 see, but on figure 2-3 the LNP Site as the term is

7 used in the FEIS is as I understand it the 3,005 acre

8 North Property owned by Progress; is that correct? 

9 Let me just ask Mr. Vermeul?

10             MR. VERMEUL:  Yes.

11             JUDGE KARLIN:  And isn't it also correct

12 that the Applicant owns a South Property of

13 approximately 2,000 plus acres as well?

14             MR. VERMEUL:  Correct.

15             JUDGE KARLIN:  Those are displayed on FEIS

16 figure 2-3.  Now, we are going to ask questions today

17 about the Site.  How well the Site has been

18 characterized or whether -- what the environmental

19 impacts are on the Site.  And in many respects we need

20 to be careful and we ask you to be careful as

21 witnesses in our terminology because the four

22 production wells that are going to draw the 1.58

23 million gallons per day maximum are not located on the

24 Site as defined by the North Property.  They are

25 located on the South Property.  And, so, when one says
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1 the Site's geology has been very carefully evaluated

2 that may be true or not.  We will talk about that. 

3 But you may say, well, wait a second but the wells are

4 not on the Site.  So we are going to be careful about

5 what's been characterized and what isn't.

6             I guess we will try to follow the FEIS

7 terminology and talk about the LNP Site as -- our

8 approach is the Site is the entire property owned by

9 Progress-Levy, which is the North Property and the

10 South Property.   But when you answer questions we

11 need to be careful and we need to try -- and ask you

12 to be careful in answering it with that distinction in

13 mind.  But in any event, we are going to probably

14 generally end up saying the Site is the entire

15 property, North and South Property.

16             The second terminology clarification is

17 groundwater models.  This will come up more in the

18 second topic but it may come up a little bit now.  So

19 we thought we would just talk about this and I think

20 I can get this straight.  One of the regulatory

21 agencies down here in Florida is the Southwest Florida

22 Water Management District.  And the Southwest Florida

23 Water Management District has a regional model as I

24 understand it, which is called the District Wide

25 Regulation Model 2, number 2 is the one they are
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1 currently using; DWRM2.  And rather than go through

2 that long statement the Southwest Florida Water

3 Management District DWRM2 we are going to probably

4 call that the Regional Model.  So we will use that

5 terminology, the Regional Model or maybe the

6 District's Model.

7             Then based upon the Regional Model the

8 Applicant prepared a local scale model, 20 mile by 20

9 mile local scale model, 400 square miles by my

10 calculation.  And they submitted that local scale

11 model with their environmental report and we are going

12 to call that Model 1, or Local Model 1 for shorthand.

13             Then the NRC Staff required the Applicant

14 to recalibrate Model 1, make some changes to it.  And

15 the recalibrated Model 1 we will call Model 2.  So we

16 have the Regional Model, Model 1 and Model 2.  And

17 maybe that will hopefully be easier for us, if not for

18 you all who are experts in these sort of things.

19             So with that said and understanding I will

20 turn it over to Dr. Baratta for the beginning

21 questions.

22             JUDGE BARATTA:  Yes, I think the questions

23 I am going to have will be primarily to Dr. Stirewalt. 

24 However, based on the testimony, they deal with

25 geology, if you are not the correct one to answer
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1 those questions please let me know.

2             A lot has been said about the fact that

3 this site is characterized by a magnesium karst

4 formation known as the Avon Park formation.  And one

5 of the questions I have is:  How precisely do we know

6 the boundaries of that formation, Dr. Stirewalt?

7             DR. STIREWALT:  The information that we

8 have regionally indicates the distribution of the Avon

9 Park and the information that was used to characterize

10 I will call it the Site location, which by rigid

11 definition on the safety side is a .6 mile radius from

12 the Nuclear Island.  That's very well characterized

13 for both the depth and the breadth on what parts of

14 the Avon Park are indeed dolomitized.  As you say a

15 calcium magnesium carbonate, which does inhibit

16 dissolution.

17             JUDGE BARATTA:  When you say it's very

18 well characterized, what's the basis for that answer? 

19 In other words, how -- could you describe how it was

20 characterized?

21             DR. STIREWALT:  Yes, sir.  I can.  The

22 Site location per se was characterized by a total of

23 118 boreholes.  These were vertical holes, which means

24 because the bedding or the layering within the Avon

25 Park is horizontal.  This was very carefully
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1 penetrated by all the boreholes.  The deepest of which

2 went to about 500 feet.

3             So they have been able to very well

4 characterize composition, variability, fracturing and

5 dolomitization within the Avon Park using that series

6 of boreholes. 

7             JUDGE BARATTA:  And these boreholes were

8 performed by?

9             DR. STIREWALT:  These were done, of

10 course, by the Applicant and I am not exactly sure who

11 their technical people were.  I know that a company

12 called Technos as I recall was involved in some of the

13 characterization work, but, certainly, done by people

14 who have a great deal of experience in borings and

15 site characterization.

16             JUDGE BARATTA:  And you used the term

17 Site, but you also referred to a .6, a region within

18 .6 miles of the Nuclear Island, I think.

19             DR. STIREWALT:  Yes, sir.  

20             JUDGE BARATTA:  Are those, does your term

21 Site refer to that region or is it to the North

22 Property, the South Property or the area immediately

23 that will be occupied by the Nuclear Island?

24             DR. STIREWALT:  Yes, sir.  The Site

25 location is how I would phrase it refers specifically
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1 to that locale, to that part of the plot which

2 includes LNP 1 and LNP 2.

3             JUDGE BARATTA:  Okay, so it includes the

4 -- really it is the North Property then I think we are

5 referring to?

6             DR. STIREWALT:  Yes, sir.  That is

7 correct.

8             JUDGE BARATTA:  And not the South

9 Property?

10             DR. STIREWALT:  Yes, that's correct.

11             JUDGE BARATTA:  The 108 -- was it 108 or

12 118 boreholes?

13             DR. STIREWALT:  118, sir, yes.

14             JUDGE BARATTA:  Were they uniformly

15 distributed over that Site or were they predominately

16 under the Nuclear Island?

17             DR. STIREWALT:  They certainly

18 concentrated on the Nuclear Island since that's where

19 the safety issues lie.

20             JUDGE BARATTA:  Do you have any idea of

21 how many of those were outside of the Nuclear Island?

22             DR. STIREWALT:  I do not have that figure

23 at my fingertips, but I can certainly look it up. 

24 They were certainly -- the number that's outside the

25 Nuclear Island I am not sure.  Perhaps Mr. Barnhurst
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1 might have that figure in front of him and can

2 actually do a count.  I'm not sure.  I'll have to

3 check to see.  But they were all really near, at least

4 in the vicinity or at the Nuclear Island for the

5 safety assessment.

6             JUDGE BARATTA:  Mr. Barnhurst, do you --

7             MR. BARNHURST:  I do not have that figure

8 in front of me. 

9             JUDGE BARATTA:  That's all right.

10             MR. BARNHURST:  But we can find that out

11 for you.

12             JUDGE KARLIN:  Well, this is the time to

13 find it out.  Where is that figure, Mr. Barnhurst? 

14             MR. BARNHURST:  That figure was included

15 as part of the safety assessment.  So I think that Dr.

16 Stirewalt probably is in a better position to find

17 that figure.

18             JUDGE BARATTA:  All right.  I have some

19 other questions to ask.  Let me jump to -- I have

20 another one on the Avon Park formation.  Let me ask

21 that one and then I think maybe, Mr. Barnhurst is

22 going to answer the next question and that will give

23 Dr. Stirewalt some time to look that answer up.

24             DR. STIREWALT:  And he is searching, thank

25 you, Your Honor.
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1             JUDGE BARATTA:  As a corollary to the

2 question I asked regarding the Avon Park formation, is

3 the transition from that formation to other

4 neighboring formations such as the Ocala formation a

5 gradual or an abrupt one?

6             MR. BARNHURST:  We don't -- as part of the

7 exhibits, and I think even in the FEIS, we don't have

8 a map that shows where the Ocala is relative to the

9 Avon Park.  However, what we do have, and I believe it

10 is in Exhibit 18 and 20.  Excuse me, 19 and 76, are

11 maps that show transmissivity distributions for the

12 area, which give you a good idea where the Avon Park

13 lies.  Avon Park is a formation as you mentioned

14 earlier that is characterized by lower

15 transmissivities due to the fact that it's been

16 dolomitized.  

17             Yeah, perhaps the best --

18             JUDGE KARLIN:  Can I interrupt for just a

19 minute?

20             Mr. Flyntz, please don't -- don't draw

21 that up unless we need it or ask for it to be drawn

22 up.  It is kind of distracting to have that going on. 

23             JUDGE BARATTA:  Which of those exhibits

24 would it be best to look at?

25             MR. BARNHURST:  Well, I guess there are



202-234-4433
Neal R. Gross & Co., Inc.

Page 1137

1 two I can refer you to.  Exhibit 76 is actually from

2 the FSAR, but it includes a figure that is in color. 

3 So it would be better probably displayed on the

4 screen.

5             JUDGE KARLIN:  All right.  Bring that NRC

6 Exhibit -- which number is it?

7             MR. BARNHURST:  It's Exhibit 76.

8             JUDGE KARLIN:  76.

9             MR. BARNHURST:  Again this is from the

10 FSAR, which is the safety document.  But it includes

11 --

12             JUDGE KARLIN:  What page?

13             MR. BARNHURST:  It is page -- it's Figure

14 2.5.1-237.  That's it.

15             JUDGE KARLIN:  All right.

16             MR. BARNHURST:  And if you can zoom in to

17 the --

18             JUDGE KARLIN:  We have that on the screen

19 now.  We need to articulate for the court reporter

20 what we are looking at because otherwise it will not

21 be captured.  So we are all going to try to make an

22 effort to articulate verbally what we are pointing to

23 and thinking about and focusing on.  So go ahead.

24             MR. BARNHURST:  So, I guess earlier I was

25 talking about a map of transmissivity distributions;
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1 this is something else I wanted to call to your

2 attention.  This is a map that shows -- karst is not

3 necessarily -- the expression of karst or the features

4 that are formed in a karst setting are not all the

5 same.  There are different types of karst.  And so

6 this is a figure that gives an idea not of where the

7 Avon Park lies, but of a type of karst formation you

8 would expect.  

9             The star is the site.  That is where the

10 Avon Park is and you can see that yellow area there,

11 if you can see the key to the right, it is an area

12 where it says sinkholes are few, generally shallow,

13 and broad and develop gradually.  Solution sinkholes

14 dominate.

15             So as stated I believe by Dr. Stirewalt in

16 the SER the Site lies within an area where karst type

17 formation is characterized or called solution sinkhole

18 type karst.  You would see broad surficial

19 dissolution, but not necessarily subsurface

20 dissolution.  And that's a result again, at least in

21 the Site area the fact that it's the Avon Park

22 formation, which is dolomitized. 

23             JUDGE BARATTA:  On this map of Florida

24 there are areas indicated to be of different type. 

25 For example, the green located somewhat nearby the



202-234-4433
Neal R. Gross & Co., Inc.

Page 1139

1 Site, could you describe that area?

2             MR. BARNHURST:  I could.  Yes, on the map

3 it appears that it's perhaps -- it's hard to tell with

4 the scale here, but perhaps 15 or more miles away you

5 transition to an area that's green.  In the legend

6 that's Area 2.  The surficial cover is thicker over

7 the carbonate formation and you get cover subsidence

8 type sinkholes, which become more characteristic of

9 karst where you would expect to develop subsurface

10 dissolution cavities.

11             JUDGE BARATTA:  There was mention, and I

12 unfortunately apologize, I don't have a specific cite

13 of a region within about six miles of the Site that

14 exhibited a relatively high transmissivity; do you

15 recall that? 

16             MR. BARNHURST:  As I recall that is an

17 area to the south and to the east that is across Lake

18 Rousseau.  And those higher transmissivity values were

19 ones that were included as part of the Regional Model.

20             JUDGE BARATTA:  And that would be in that

21 direction of the green area I guess?

22             MR. BARNHURST:  Yes, it would.

23             JUDGE BARATTA:  So that's consistent with

24 -- that observation is consistent with this map then;

25 is that correct? 
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1             MR. BARNHURST:  That is correct.  

2             JUDGE BARATTA:  Okay. 

3             MR. BARNHURST:  There is another map and

4 it is the one I alluded to earlier, a map of

5 transmissivity values developed by the USGS that is

6 comparable to this map.

7             JUDGE BARATTA:  Which exhibit is that?

8             MR. BARNHURST:  It is I do believe Exhibit

9 20.

10             JUDGE CHARBENEAU:  It is and I am going to

11 be talking about that in a second.

12             JUDGE BARATTA:  Okay.  I'll defer my

13 questions on that until later then.  So if you just

14 want to confirm that for later discussion that will be

15 fine, but we won't bring it up at this time.  I don't

16 want to steal your thunder.

17             MR. BARNHURST:  I'm sorry, Exhibit 18 is

18 the one.

19             JUDGE BARATTA:  We will get that ready to

20 bring up in a little bit then.

21             Dr. Stirewalt, have you found the section

22 that you were looking for?

23             JUDGE KARLIN:  Dr. Stirewalt, are you on

24 the line?

25             DR. STIREWALT:  I'm sorry.  I had my cell
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1 phone on mute.  Yes, sir, I am on the line.  My

2 apologies.

3             JUDGE BARATTA:  Did you find the section

4 you were looking for?

5             DR. STIREWALT:  Yes, I did.  I have a

6 figure that illustrates that all -- again, all the

7 holes are not just at the Nuclear Island but also the

8 other safety related and even non-safety related

9 buildings within the construction area and a total of

10 1, 2, 3, 4, 5, 6, 7 holes are just outside of that to

11 the north.  But basically, it -- so it covers Nuclear

12 Island, other safety-related buildings and really sort

13 of the area where the construction is occurring for

14 all of the buildings that will be constructed.

15             JUDGE BARATTA: So as you move out from

16 there, there are no additional boreholes illustrated

17 on there; is that correct? 

18             DR. STIREWALT:  That is correct.  They all

19 are -- the two -- let's see.  Five, the seven that are

20 just adjacent to that area are immediately adjacent

21 and not to the far north or south.

22             JUDGE BARATTA:  Is that figure that you

23 are referring to one of the exhibits; do you know?

24             DR. STIREWALT:  Your Honor, I do not think

25 that was put in as an exhibit.
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1             MR. BARNHURST:  It was not.

2             MS. CURRAN:  Your Honor.

3             JUDGE KARLIN:  Yes, Ms. Curran?

4             MS. CURRAN:  I do believe it is our -- we

5 did put it in as exhibit.  

6             JUDGE KARLIN:  That would be helpful.

7             MS. CURRAN:  What is the exhibit number?

8             DR. STIREWALT:  Yes, please.

9             DR. BACCHUS: Exhibit Number INT339.

10             MS. CURRAN:  INT339.

11             JUDGE KARLIN:  All right.  INT339 could

12 you bring that up, Mr. Flyntz.  I guess that's what

13 you want, Dr. Baratta?

14             JUDGE BARATTA:  Yes, we are bringing that

15 up now, Dr. Stirewalt.

16             JUDGE KARLIN:  I suspect Dr. Stirewalt may

17 not have that immediately handy, but we will be

18 looking at it here.  Is that it?

19             DR. BACCHUS:  Yes, Your Honor.

20             JUDGE KARLIN: Okay.  We now have INT339

21 exhibit up on the screen.

22             MR. BARNHURST:  Sir, if I may, I don't

23 believe that's the one that Dr. Stirewalt is referring

24 to.

25             MS. CURRAN:  It's not.
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1             MR. BARNHURST:  His map would be one of

2 boreholes.

3             JUDGE KARLIN:  Yes.

4             DR. BACCHUS:  Yes, Your Honor.  The --

5             JUDGE KARLIN: Well, wait a second.  Who is

6 speaking, you need to identify --

7             MS. CURRAN:  Dr. Bacchus. 

8             DR. BACCHUS:  I'm sorry. 

9             JUDGE KARLIN:  Dr. Bacchus is --

10             DR. BACCHUS: Sydney Bacchus.  And that was

11 one of my exhibits.  And the legend that shows

12 borehole locations on the left side of that figure and

13 it has a little yellow circle, that was from a SHAPE

14 file that was provided to us by Progress Energy.  So

15 it's --

16             JUDGE KARLIN:  All right.  All right.  We

17 just need identification.  We will certainly perhaps

18 ask you to talk about that later.  Thank you.  Thank

19 you for that.

20             But that's not the exhibit that Dr.

21 Stirewalt was apparently referring to, but it may show

22 some of the related data I guess.

23             MR. BARNHURST:  I do believe that this is

24 portraying wells on the Site and his figure would show

25 boreholes.
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1             JUDGE KARLIN: Boreholes, okay.

2             MR. WEBSTER:  Your Honor, just to clarify

3 the record.  This is Richard Webster for the

4 Intervenors.

5             If you look at the key the circle with the

6 yellow that is filled in is wells.  The circle that's

7 not filled in is boreholes.  And those boreholes are

8 concentrated primarily upon the Nuclear Island, which

9 is consistent with the testimony of Dr. Stirewalt.

10             JUDGE KARLIN:  All right.  Thank you.

11             JUDGE BARATTA:  All right.  I think that

12 concludes my questions relative to that part.  

13             The next question I have I am not sure

14 whether it would be Dr. Stirewalt or maybe someone

15 else might want to chime in on this is that -- in the

16 Staff testimony, and I'm referring to pages 31 and 32,

17 there is a discussion of the offsite areas that were

18 included immediately downstream of the LNP Site such

19 as the Cross Florida Barge Canal, the river, the Gulf

20 of Mexico, et cetera.  And it says that Staff

21 considers the aquifers underlying the LNP Site and the

22 aquifers' regional extent inasmuch as they are related

23 to the regional groundwater flow usage.  This is

24 describing basically what was taken into consideration

25 I think, if I am interpreting the testimony correctly.
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1             One of the areas that is not mentioned,

2 and it talks about the Staff, used the 20-mile radius

3 because it includes water users and watersheds. 

4             Does this include the -- I think it's the

5 Big Spring and the Little King Spring that we heard

6 reference to earlier when you looked at the region

7 that would be of consideration so-to-speak?

8             MR. VERMEUL:  Yes, both Big and Little

9 Spring are included within the area.

10             JUDGE BARATTA:  So they are included

11 within that area?

12             MR. VERMEUL:  Yes.

13             JUDGE BARATTA:  Okay.  I was confused

14 though because in a later point in the pre-filed

15 testimony on page 41, the statement is the

16 hydrogeologic and geophysical characterization of the

17 LNP site found no indication of well-developed karst,

18 e.g., sinkholes within the study area.  

19             Does that mean that you saw no evidence of

20 karst related features or does it refer only to no

21 evidence of well-developed, of a well-developed karst

22 system?

23             MR. BARNHURST:  It refers to no evidence

24 of a well-developed karst system.  And by

25 well-developed karst, what the Staff means by that are
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1 interconnected subsurface karst related conduits

2 capable of transmitting flow.

3             JUDGE BARATTA:  Okay.  But going back to

4 the question about the Big Spring and Little King

5 Spring, aren't they evidence of something along those

6 lines, or am I misinterpreting that?

7             MR. BARNHURST:  They would be evidence of

8 some sort of karst related spring flow.

9             JUDGE BARATTA:  Which would indicate some

10 large source of water under ground; is that correct? 

11             MR. BARNHURST:  Yes, sir.  Yes, sir, north

12 of the Site.  I think it's 4 to 6 miles.

13             JUDGE BARATTA:  And it is not relative to

14 the Site, what direction is it in?

15             MR. BARNHURST:  It is to the north and

16 slightly to the west and it is I do believe six miles.

17             JUDGE BARATTA:  When we bring up that

18 figure that has the transmissivities on it --

19             MS. CURRAN:  Judge, we want to object.  We

20 just looked at the NRC Staff testimony and I believe

21 the Staff said it was three miles.

22             MR. VERMEUL:  It is six miles from the

23 proposed well field.  It's three miles from the edge

24 of the LNP Site boundary closest to the springs.

25             JUDGE KARLIN:  Yeah, we are not going to
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1 have the parties double check what the witnesses are

2 testifying to.  This is not cross-examination.  If

3 there is an inconsistency in what the document says

4 and what they say, we will figure it out.

5             JUDGE BARATTA:  There is also reference in

6 the rebuttal testimony that there is evidence of

7 shallow, broad superficial dissolution features that

8 host cypress swamps or wetlands in the site area.  Are

9 those also karst like characteristics or karst

10 geography type characteristics? 

11             MR. BARNHURST:  Yes, sir, they are.  And,

12 in fact, the figure that we had earlier on the screen

13 that I think came from Staff Exhibit 76 which is

14 developed by the Florida Geological Survey, again,

15 that showed the location of solution type sinkholes.

16             JUDGE KARLIN:  What figure are we talking

17 about?

18             MR. BARNHURST:  This figure here.  It's a

19 figure from Exhibit 76, Staff Exhibit 76.

20             JUDGE KARLIN:  Page?

21             MR. BARNHURST:  It's figure -- the Staff

22 exhibit has got testimony and figures in it.  So it's

23 Figure 2.5.1-237.    

24             JUDGE KARLIN:  Great, okay.  Thank you.

25             MR. BARNHURST:  Again, there are different
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1 types of karst formations throughout Florida.  This is

2 -- the area of the site falls within a type of karst

3 formation known as solution type sinkholes, which are

4 characterized by surficial type karst dissolution

5 features such as the broad, shallow depressions, the

6 depressional wetlands I think are referred to as being

7 in.

8             JUDGE BARATTA:  So there is karst geology

9 type features in the area --

10             MR. BARNHURST:  There are.

11             JUDGE BARATTA:  -- basically is what you

12 are saying; is that correct? 

13             MR. BARNHURST:  That's correct.

14             JUDGE BARATTA:  Okay.  All right.  Dr.

15 Stirewalt? 

16             DR. STIREWALT:  Yes, sir.  

17             JUDGE BARATTA:  In your rebuttal

18 statement, I am referring to page 2 -- Answer number

19 30 I guess it is.  You talk about, let's see.  It says

20 the Staff's Advance Final Safety Evaluation Report

21 discusses more current Florida Geological Survey

22 interpretations.  It did not show any data documenting

23 the presence of surface or subsurface faults in the

24 Site vicinity.  Site characterization data discussed

25 in the Advance Final SER section 2.5.1.4.2.5.1
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1 indicated that karst features, including

2 dissolution-enlarged fractures capable of enhancing

3 groundwater flow do not exist at the Site location.

4             However, whenever I looked at the exhibit

5 that's cited there, which is NRC078 at 2-97/98.

6             DR. STIREWALT:  Yes, sir.  

7             JUDGE BARATTA:  I see references to

8 faults.  Could you discuss a little bit about what you

9 think those faults represent? 

10             DR. STIREWALT:  Yes, sir.  Well, again,

11 the situation is that those structures were simply

12 postulated by Vernon in his 1951 work and based pretty

13 much on subsurface data and there are four more recent

14 documents dated 1979, 1992, 2001 and 2008, more recent

15 work by Florida -- by geologists at the Florida

16 Geological Survey where those faults, in fact, are

17 simply not recognized based on the data that they had

18 and their reinterpretation of additional data.  And,

19 again, that as you say those references are documented

20 on NRC078, page 2-97.

21             JUDGE BARATTA:  Okay.  So what you are

22 saying is that those are not the -- in Dr. Bacchus'

23 testimony there is reference to lineaments.

24             DR. STIREWALT:  Yes, sir.  

25             JUDGE BARATTA:  Could you briefly give me
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1 your definition of a lineament?

2             DR. STIREWALT:  Yes, I will define

3 lineament.  Basically, that is some surficial feature

4 because you are using methods that look only at the

5 surface.  Some surficial feature that might well show

6 an alignment of wetlands or extra growth of trees and

7 there are numerous lineaments certainly in Florida. 

8 That's typically true for nearly any place you look in

9 the entire southeastern U.S.

10             But one important point is that neither

11 the postulated faults of Vernon nor the lineaments

12 that he postulated, nor the lineaments that were

13 postulated by additional detailed work by the Florida

14 survey, none of those cut into the Site location even

15 though they do, they do cut into the Site area.  But

16 none cut into the Site location.

17             JUDGE KARLIN:  And when you say Site, this

18 is Alex Karlin, Dr. Stirewalt; do you mean the

19 production well field in the South Property?

20             DR. STIREWALT:  I am using specifically

21 the concept of the Site location as .6 mile radius

22 from the Nuclear Island area.

23             JUDGE KARLIN:  All right.  Well, that's

24 not the Site we are talking about.  Do any of the

25 lineaments cross the Site consisting of the North and
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1 South Property?  That's what we want to know; could

2 you answer that?

3             DR. STIREWALT:  I am going to have to

4 refer that question to the other gentlemen on the

5 panel.

6             JUDGE KARLIN:  You did not study that

7 issue?

8             DR. STIREWALT:  Well, again, for the Site

9 safety part that was not a part of what we had to look

10 at.

11             JUDGE KARLIN:  Right.  But we are here for

12 an environmental contention so that's what we are here

13 to look at.

14             DR. STIREWALT:  Yes, sir.  I understand

15 that.  And that's why I am referring that to

16 individuals who ideally looked at that point. 

17             JUDGE KARLIN:  Okay.  I will let Dr.

18 Baratta continue and save my questions for later.

19             JUDGE BARATTA:  Are either of you the two

20 who would have considered that, I guess is my

21 question?

22             MR. BARNHURST:  No, sir.  We relied on Dr.

23 Stirewalt's characterization of -- or I guess

24 confirmation and characterization of the Site when it

25 related to safety type features such as faults.



202-234-4433
Neal R. Gross & Co., Inc.

Page 1152

1             JUDGE BARATTA:  All right.  So am I to

2 understand then that that statement that is in the

3 Advance Final SER and also there's some discussion in

4 the rebuttal testimony on page 25 where it refers to

5 linear features identified near the Site and that

6 those really are referring to only that region that's

7 really .6 miles or about 3,000 feet I guess it is from

8 where the Nuclear Island is to be; is proposed to be

9 built?                DR. STIREWALT:  Yes, Your Honor,

10 that is correct.  They relate specifically to the Site

11 location 0.6 miles.

12             JUDGE KARLIN:  The Site as used in the

13 FEIS is the 3,105 acre site.  The South Property is

14 another couple thousand acres.  So we are not using

15 your definition, but we appreciate, Dr. Stirewalt, you

16 telling us that your definition is more constricted.

17             DR. STIREWALT:  Yes, sir.  

18             JUDGE BARATTA:  All right.  Are either of

19 you, the witnesses we have, familiar with tracer

20 tests, what they entail?

21             MR. VERMEUL:  Yes.

22             JUDGE BARATTA:  Could you please describe

23 how you conduct tracer tests and what the purpose is?

24             MR. VERMEUL:  Well, are you referring to

25 the tracer tests that were recommended by the
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1 Intervenors?

2             JUDGE BARATTA:  Yes, I am.  Sorry.

3             MR. VERMEUL:  Those are tests that are

4 generally used in a karst environment and they are

5 generally used to trace preferential flow paths.  A

6 tracer is injected at a location and allowed to drift

7 and we monitor at locations where you think the tracer

8 may arrive.  It gives you information on what those

9 flow paths might look like.

10             JUDGE BARATTA:  Typically what type of a

11 location is chosen to inject the tracer?

12             MR. VERMEUL:  Typically, they would be

13 injected at a sinkhole, you know, a place where it is

14 known that water is entering a karstic formation and

15 then you look for the exit location of the tracer.

16             JUDGE BARATTA:  Are you aware of any -- we

17 know there are some such features in the area.  Are

18 there any that would have been suitable for this type

19 of tracer test? 

20             MR. VERMEUL:  No.  The features that are

21 in the area are underlain by fine grain sediments.  So

22 they are not -- there's no indication that they are in

23 direction connection with the Upper Floridan Aquifer.

24             JUDGE BARATTA:  So injecting a tracer

25 there would -- it wouldn't go any place; is that
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1 correct? 

2             MR. VERMEUL:  Correct.

3             JUDGE BARATTA:  What about injecting it in

4 a well that had been placed and, you know, drilled for

5 other purposes?

6             MR. VERMEUL:  One could inject a tracer in

7 a well.  And if you have additional monitoring wells

8 you could monitor the tracer elution from that point

9 and arrival at other well locations, but for this case

10 we didn't feel that that was required for our

11 analysis.             JUDGE BARATTA:  And what was

12 that -- How was that conclusion drawn?  I mean what

13 was the basis for that conclusion that it wasn't

14 worthwhile doing?

15             MR. VERMEUL:  That's generally -- those

16 types of tests are run to determine transport

17 properties and that is -- that is not something that

18 we need for groundwater flow type analysis,

19 groundwater usage analysis.

20             MR. BARNHURST:  May I also add there was

21 pump testing performed in wells on the site in the

22 surficial aquifer, also in the Upper Floridan Aquifer

23 to determine Site parameters, such as transmissivity. 

24 Transmissivity is a parameter that describes the ease

25 at which the aquifer transmits flow and also an
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1 indication of well-developed karst, well-connected

2 subsurface conduits.  The transmissivity values

3 determined for the Site were between 62,000 to 69,000

4 feet squared per day, which, again, I believe it's

5 Exhibit 20, the USGS exhibit discusses well-developed

6 karst.  Transmissivities would range between 250,000

7 to a million.  

8             And, so, the Site transmissivity values

9 are 62,000 to 69,000 and those values indicate that

10 are additional evidence that the Site isn't underlain

11 by well-developed, well-connected conduit,

12 karst-related conduits.  And that the tracer testing

13 that was referred to wouldn't be something that you

14 could do.

15             JUDGE BARATTA:  So between --

16             JUDGE KARLIN:  Can I just interject.  Mr.

17 Barnhurst, could you define Site?  When you are

18 talking about the transmissivity --

19             MR. BARNHURST:  And you're asking where

20 the testing occurred?

21             JUDGE KARLIN:  Yeah.  You were talking

22 about transmissivity values, which Site are you

23 talking about, at the Site?

24             MR. BARNHURST:  Yes.  So the pump testing

25 that was performed as part of the Site
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1 characterization --

2             JUDGE KARLIN:  Yes.

3             MR. BARNHURST:  -- was performed within

4 that northern Site area. 

5             JUDGE KARLIN:  So it wasn't anywhere near

6 the production well site?

7             MR. BARNHURST:  It was not near the

8 production well site.

9             JUDGE KARLIN:  So when you say -- the

10 transmissivity values that you evaluated are talking

11 about something several miles away from where the

12 wells are going to be located?

13             MR. BARNHURST:  The transmissivity values

14 that were determined through the site

15 characterization.

16             JUDGE KARLIN:  Site being the Northern

17 Property around the actually Nuclear Island?

18             MR. BARNHURST:  Yes, sir.  

19             JUDGE KARLIN:  Did anyone ever do anything

20 about the production well area's transmissivity

21 values; Mr. Barnhurst?

22             MR. BARNHURST:  There has been -- to my

23 knowledge, there has been no specific pump testing in

24 the production well area.  However, the --

25             JUDGE KARLIN:  Why not?
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1             MR. BARNHURST:  That is planned as part of

2 the aquifer performance testing.

3             JUDGE KARLIN:  So your transmissivity

4 values are at a different location?

5             MR. BARNHURST:  They are.  There is

6 control, however.  Though there wasn't specific pump

7 testing done in that area, or has not been yet, there

8 is control over the transmissivity values in that

9 area.  The Regional Model --

10             JUDGE KARLIN:  What do you mean control?

11             MR. BARNHURST:  The Regional Model that

12 was developed by the SWFWMD, Southwest Florida Water

13 Management District, includes transmissivity

14 distributions for the entire model area.  Those

15 transmissivity distributions are based on control

16 points where actual transmissivity values were

17 measured as well as where they were determined in

18 areas where there weren't control points.  They were

19 determined through inverse modeling matching the USGS

20 potentiometric surface so that helps to constrain

21 them.

22             JUDGE KARLIN:  Does the Regional Model

23 have any data points located on the South Property?

24             MR. BARNHURST:  Data points where?

25             JUDGE KARLIN:  Where somebody actually
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1 drilled a hole and looked at the geology, the water or

2 anything like that?

3             MR. BARNHURST:  No, sir. 

4             JUDGE KARLIN:  So there is no data from

5 the South Property where the production wells are

6 going to be located?

7             MR. BARNHURST:  There is no site-specific

8 data gathered through pump testing at that --

9             JUDGE KARLIN:  Okay.  So when you

10 characterize -- just to summarize, your testimony

11 about the transmissivity values are talking about the

12 North Property near the Nuclear Island and not where

13 the wells are going to be pumping the water out?

14             MR. BARNHURST:  The transmissivity values

15 determined through pump testing performed as part of

16 site characterization, yes.

17             JUDGE KARLIN:  At the Nuclear Island site?

18             MR. BARNHURST:  At the Nuclear Island

19 site?

20             JUDGE BARATTA:  All right.  So the

21 conclusion then that tracer testing really relies --

22 was not warranted really relies on the fact that there

23 was no, as indicated in your rebuttal testimony at

24 page 9 and answer 11, on the fact that there were no

25 onsite sinkholes or large scale preferential flow
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1 features that were identified; is that correct, then?

2             MR. BARNHURST:  Yes.  It was based on the

3 site characterization and also the comparison to the

4 regional studies from the Florida Geological Survey

5 and the USGS.

6             JUDGE BARATTA:  What about -- I am

7 confused though because if we look at the area that's

8 about six miles south of the LNP Site, I think that's

9 probably referring to the, not the production well

10 site, but the Plant site itself; is that correct? 

11 When we talk about that six miles or doesn't it much

12 matter, do you know?  When you get into the more, the

13 higher transmissivity conditions --

14             MR. VERMEUL:  This actually would be a

15 time when maybe the figure that Dr. Charbeneau was

16 talking about would be nice to show, and it relates

17 back to Judge Karlin's comment about us relying on the

18 transmissivity's only information from the North

19 Property.  When we were looking at the, developing our

20 site conceptual model we didn't only rely on the

21 site-specific hydraulic test data from the Nuclear

22 Island area.  We also looked at regional information

23 from the U.S. Geological Survey.  

24             And if you look at their transmissivity

25 distribution maps that have been developed over the
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1 years based on inverse modeling and hydraulic testing

2 data throughout the Region that whole portion of Levy

3 County falls in an area that the transmissivity

4 distributions are estimated in the 10,000 to -- or

5 the, yeah, 10,000 to 50,000 foot square per day type

6 of transmissivity values.  So when the, you know, we

7 looked at both that information and the results from

8 the site-specific data that showed values in the 62 to

9 69,000 foot square per day.  And that gave us

10 confidence that those numbers were representative of

11 that Region.  

12             We agree that there is still uncertainty

13 because the transmissivities do change as you move

14 towards the south.  If you look at the trend it would

15 indicate that the transmissivities may increase as you

16 move to the south, but that wouldn't be -- we won't

17 know for sure until the performance testing is done as

18 part of the State requirement.

19             JUDGE BARATTA:  Judge Charbeneau, are you

20 ready to go?

21             JUDGE CHARBENEAU:  I'll be happy to.

22             JUDGE BARATTA: All right.  Because I am --

23 I think this is a perfect lead in now -- if you want.

24             JUDGE CHARBENEAU:  I am going to lead in

25 with a couple of questions.  I don't know whether it
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1 should be Mr. Barnhurst or Dr. Stirewalt who is best

2 able to discuss parts of Section 2.8 of the FEIS,

3 which is the geology section.  In the Staff initial

4 testimony it seems like nobody was taking credit for

5 that section.

6             JUDGE KARLIN:  Who wrote 2.8 of the FEIS? 

7             MR. BARNHURST:  That is -- since that is

8 part of the FEIS that's a section that I will answer

9 questions on.

10             JUDGE KARLIN:  Let me just mention one

11 thing.  The court reporter is trying to capture all

12 this and when we have two witnesses talking, are you

13 getting this all right, because I know we have two

14 witnesses talking and when we get four it may get

15 harder.

16             MS. WHEELER:  It helps slow down just a

17 little bit, but I'm --

18             JUDGE KARLIN:  All right.  Good.

19             JUDGE CHARBENEAU:  Okay.  Let me go then

20 with you, Mr. Barnhurst.   

21             If we look on page 2-177 of the FEIS you

22 read that and I'm going to put in quotes, "Sequences

23 at the LNP Site consist of quaternary superficial

24 aquifer deposits" -- we don't have to go there.  I am

25 just reading part of it -- "quaternary superficial
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1 aquifer deposits lying directly over the Floridian

2 Aquifer lime stones and dolostones of the Avon Park

3 formation."  

4             Now, if you would refer to figure 2.31 on

5 page 2-179, and now we could go there.

6             This would be the stratigraphic cross

7 section is what we are trying to get to.

8             If you look at that cross section you will

9 see the superficial aquifer near the surface and then

10 you see down quite a ways is the Avon Park.  In

11 between we are missing the Hawthorne Group.  We are

12 missing the Suwanee limestone.  We are missing the

13 Ocala limestone.  What happened to those units at the

14 Site?

15             MR. BARNHURST:  I believe at the site that

16 they were either not deposited or eroded away.  This

17 stratigraphic column is for all of West Central

18 Florida.

19             JUDGE CHARBENEAU:  So either they were not

20 deposited or erosional features?

21             MR. BARNHURST:  Yes, sir.  

22             JUDGE CHARBENEAU:  Somewhere presumably

23 adjacent to the Site you have got a sub-cropping or

24 out-cropping of the Ocala limestone.  Do we have any

25 idea --
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1             JUDGE KARLIN:  He needs to answer that

2 please.

3             MR. BARNHURST:  Yes.

4             JUDGE KARLIN:  Okay.

5             JUDGE CHARBENEAU:  Do we have any idea

6 what the closest distance -- the reason for focusing

7 on the Ocala is as I understand that is an area that

8 is considered to contain a significant amount of

9 well-developed karst.

10             MR. BARNHURST:  Yes, sir. 

11             JUDGE CHARBENEAU:  Do we have any idea

12 what the closest distance is from the Site to the

13 nearest out-cropping of the Ocala?

14             MR. BARNHURST:  That is not something I am

15 aware of. 

16             JUDGE KARLIN:  Let me just jump in.  So,

17 Mr. Barnhurst, you are saying you do not know what the

18 closest out-cropping is; is that correct? 

19             MR. BARNHURST:  I do not know where the

20 closest out-cropping of Ocala is.  

21             JUDGE KARLIN:  All right. Mr. Vermeul, do

22 you know what the distance is?

23             MR. VERMEUL:  I am not certain what the

24 exact distance is.

25             JUDGE KARLIN:  Dr. Stirewalt, what's the
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1 distance of the closest out-cropping of -- what is it

2 -- the Ocala --

3             JUDGE CHARBENEAU:  The Ocala.

4             JUDGE KARLIN:  -- from the production

5 wells?

6             JUDGE CHARBENEAU:  Or the Site?

7             JUDGE KARLIN:  Or the Site.  Do you know,

8 sir?

9             DR. STIREWALT:  Well, one can take a look

10 at Exhibit NRC076 at figure 2.5.1-244 and that will

11 give us an indication of where the Ocala is exposed --

12 well, not exposed -- but where it does occur.  So that

13 information does exist. 

14             JUDGE KARLIN:  You don't know, but you

15 would look at that map and say that's the best you can

16 come up with? 

17             DR. STIREWALT:  Well, I would possibly

18 look at other references also, but that I one in our

19 exhibit that really does show the distribution of both

20 the Ocala group and the Avon Park formation.

21             JUDGE KARLIN:  Okay.  Thank you.

22             DR. STIREWALT:  So that number we can get.

23             JUDGE CHARBENEAU:  That will be helpful,

24 thank you. 

25             If we go back and, again, we are in the
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1 FEIS, if we look on page 2 -- don't go there Mr.

2 Flyntz -- JUDGE CHARBENEAU: We read from page 2-179,

3 you will read it in quotes, "There are no faults or

4 other geologic structures of concern in the vicinity

5 of the LNP Site."

6             And you go on to state after that "This is

7 consistent with information presented in the USGS

8 groundwater atlas dated USGS 2000."

9             In general does the NRC Staff consider the

10 USGS to be an expert source for geologic and

11 hydrogeologic information?  In other words, if you

12 read things that are in a USGS report knowing the

13 significant peer review that those go through, do you

14 feel it necessary to go out and separately confirm

15 what you have read?

16             MR. BARNHURST:  No, sir. I believe we

17 would not.

18             JUDGE CHARBENEAU:  Staying on page 2-179

19 and 180 reading a little bit below that previous

20 section it says in quotes, "the LNP Site is a site

21 region where the limestone is bare or thinly covered

22 and sinkholes are few, generally shallow, broad and

23 developed gradually."

24             Did you or are you aware of any

25 independent evaluation of the possible presence of
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1 sinkholes at the Site?  In Site I am referring to not

2 the .6 mile radius, but at least the northern site and

3 the southern site.

4             MR. BARNHURST:  I believe that may be a

5 question best answered by Dr. Stirewalt who

6 participated in a study that included aerial

7 photography analysis.

8             JUDGE CHARBENEAU:  Dr. Stirewalt, do you

9 the answer to that?

10             DR. STIREWALT:  Based on information other

11 than what the USGS spoke about because certainly we do

12 look at things.  Even though we recognize the USGS are

13 certainly very well recognized experts, we still look

14 at other information and there is information from an

15 article by Upchurch that also reflects the concept of

16 that same kind of setting for shallow dissolution

17 features, a la, the surficial dissolution features.  

18             So there are other bits of evidence that

19 relate to that same thing and certainly support the

20 USGS interpretations.  There are other informations

21 and we have looked at those.

22             JUDGE CHARBENEAU:  But it has been

23 primarily literature sources you have been searching?

24             DR. STIREWALT:  Literature sources and, of

25 course, we did site visits to look at these features
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1 ourselves even though all we could see, of course, at

2 the site visit was what was on the surface.  But

3 certainly we looked at other literature sources and we

4 also did site audits and site examinations for things

5 like surficial morphology that was done as well.

6             JUDGE CHARBENEAU:  Thank you.

7             Going on again, in the same section on

8 page 2-180, the FEIS reads, "This interpretation is

9 also consistent with the USGS groundwater atlas, which

10 shows transmissivity values in the vicinity of the LNP

11 Site that are below the threshold that would be

12 indicative of well-developed karst systems."  

13             I think this goes back to where we were

14 talking a little bit ago on the transmissivities.  I

15 did not see anything on the range of what you were

16 considering to be the thresholds, but your testimony

17 does cite the USGS groundwater atlas, which is Exhibit

18 NRC018. 

19             And, Mr. Flyntz, we will probably go

20 there.

21             And in that it refers to transmissivity's

22 threshold for karst type terrain in the range of

23 250,000 to 1 million feet squared per day.

24             MR. FLYNTZ:  What page?

25             JUDGE CHARBENEAU:  It will be on page --
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1 well, on the PDF file it will be page 14.  In the

2 document I think it is on page 12, and it is figure 56

3 is what we will be getting to.

4             But going back to that same part of the

5 FEIS you go on to state that "the transmissivity

6 values throughout this portion of Levy County are in

7 the range of 50,000 to 100,000 feet squared per day." 

8             So I have got a couple of related

9 questions.  If we look at -- are we on?  This is not

10 the right page.  Oops.  Go back.  That looks like the

11 map I am looking for.

12             JUDGE KARLIN:  Okay.  What exhibit and

13 page is this.

14             JUDGE CHARBENEAU: This should be -- is

15 that figure 56?

16             MR. FLYNTZ:  Yes.  In the top right hand

17 corners --

18             JUDGE CHARBENEAU:  I am going to do

19 something and I'm going to try to describe something

20 here and I am going to see if I can get this pointer

21 to work.

22             JUDGE KARLIN:  At figure 56 on exhibit

23 number -- what's the exhibit number?

24             MR. FLYNTZ:  NRC018.

25             JUDGE CHARBENEAU:  NRC018.
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1             JUDGE KARLIN:  NRC018?  OK.

2             JUDGE CHARBENEAU:  Mr. Flyntz, can you see

3 where I have got the pointer kind of?  

4             MR. FLYNTZ:  Yes.

5             JUDGE CHARBENEAU:  Can you try to -- Is

6 there any way to zoom in?  This is where I wanted to

7 -- there are some questions here about the

8 transmissivity values.  Scan up just a little bit. 

9 Scan down a little bit.

10             MR. FLYNTZ:  It's very sensitive.

11             JUDGE CHARBENEAU:  There you go. 

12             Can you see that area right there?

13             JUDGE KARLIN:  Now, please describe as

14 best you can for everybody.

15             JUDGE CHARBENEAU:  The area is of the, as

16 close as I can get the area of the VV site.  The

17 transmissivity map is colored different shades of

18 blue.  

19             And do you recall from the data on the

20 legend with the ranges of transmissivities that go

21 with different ranges of or different colors, what the

22 transmissivity range is for the region around the Levy

23 site?

24             MR. VERMEUL:  I believe it is in the

25 50,000 to 100,000 feet square per day.
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1             JUDGE CHARBENEAU:  Okay.  And when that

2 number was used in the FEIS was this the source of

3 where that information came from?

4             MR. VERMEUL:  Correct.

5             JUDGE CHARBENEAU:  Do you know how

6 transmissivity maps such as this are developed?

7             MR. VERMEUL:  It is based on available

8 pump test data, in some cases it's based on the

9 geologic distribution correlation between the geologic

10 properties of a location and expected hydraulic

11 properties.  In the case of Southwest Florida Water

12 Management District they also have done inverse

13 calibration of models to refine the transmissivity

14 distributions. 

15             JUDGE CHARBENEAU:  And I think if you read

16 the caption it will mention all three of those

17 sources.

18             If we look at the range of transition for

19 evidence of karst, the 250,000 to a million, I think

20 this same document says anything above a million is

21 certainly karst.  

22             Would you think the 250,000 value is a

23 firm number or is that still fairly hazy?  Would that

24 be the lower limit number that you would really

25 believe is representative of karst?
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1             MR. VERMEUL:  I think it certainly is not

2 a firm number.  I think your description of it being

3 hazy is probably correct.

4             JUDGE CHARBENEAU:  Can you think of any

5 well-developed karst region within the State of

6 Florida that would have a transmissivity of 100,000

7 feet square per day?

8             MR. VERMEUL:  (No response.) 

9             JUDGE CHARBENEAU:  Is that far enough

10 below this lower limit that you would think that can't

11 be well-developed karst?

12             MR. VERMEUL:  Well, I am not really an

13 expert on Florida karst.  So I guess my answer would

14 be no.

15             JUDGE CHARBENEAU:  I have got to think for

16 a second how to interpret the no.  No that you don't

17 know or -- no that you don't think that --

18             MR. VERMEUL:  Can you repeat the question

19 again?

20             JUDGE CHARBENEAU:  I can try to.  Would

21 you think there is a possibility that a region with a

22 transmissivity of 100,000 feet squared per day could

23 be representative of well-developed karst?

24             MR. VERMEUL:  No.

25             JUDGE CHARBENEAU:  Okay. I think Judge
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1 Baratta has asked already about the presence of Big

2 King and Little King Springs and whether they

3 represent or are significant in terms of identifying

4 the presence of conduits.  I think that has been

5 discussed.

6             You have mentioned the pumping tests that

7 were done in the vicinity of the Site with 62,000 to

8 69,000 feet squared per day.  

9             Would they be consistent with the data

10 that you see on figure 56 on Exhibit NRC018?

11             MR. VERMEUL:  Yes.

12             JUDGE CHARBENEAU:  And based on the

13 transition limits would they be indicative of karst

14 conditions at the Site or well-developed karst?

15             MR. VERMEUL:  No.

16             JUDGE CHARBENEAU:  I think I am all set. 

17 Any more, Tony?

18             JUDGE KARLIN:  I have a few when you guys

19 are done.

20             JUDGE BARATTA:  What?

21             JUDGE KARLIN:  I have a few when you guys

22 are done.

23             JUDGE BARATTA:  I wanted to go back to

24 this question of the springs there.  If I look at this

25 figure 56, it has a little table that starts out with
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1 a light blue color and then goes progressively to

2 darker shades of blue.  And the lighter the shade the

3 less transmissivity starting out less than 10,000 to

4 the darkest, which would greater than a million, and

5 I believe that we were -- the Levy site you said was

6 in that area that's closer to the lighter blue than

7 the darker; is that correct? 

8             MR. VERMEUL:  Correct.

9             JUDGE BARATTA:  Where would those springs,

10 those two springs be approximately on that figure? 

11 Could you -- would they be in the --

12             MR. VERMEUL:  They actually would fall

13 within that lighter colored area.

14             JUDGE BARATTA:  The lighter color area

15 referring to the lighter colored area of 10,000/50,000

16 or less than 10,000?

17             MR. VERMEUL:  Ten thousand to.

18             JUDGE BARATTA:  Ten to fifty.  

19             MR. VERMEUL:  The 50,000 to 100,000.

20             JUDGE BARATTA:  So that would be -- those

21 areas that are shown around the Levy site that would

22 be the darker of the three areas; is that correct? 

23             MR. VERMEUL:  It is the lightest blue

24 portion -- it is surrounded -- South of the Levy site

25 and to the east of the site there are areas of very,
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1 you know, extremely high transmissivity that would be

2 indicative of well-developed karst.

3             JUDGE BARATTA:  Looking at this chart or

4 at least or this map I should say it doesn't really

5 suggest there are that very high transmissivity areas

6 on it.  It looks like it is more of a -- the

7 transmissivity might go up or it probably doesn't ever

8 go up to the 100,000 at least --

9             MR. VERMEUL:  You mean on the site or --

10             JUDGE BARATTA:  No.  I am looking either

11 -- looking at this chart, the figure 2-56, I see very

12 light blue area, which is probably 10,000 to 50,000;

13 and then another area where it probably is the 50,000

14 to 100,000, which is a little darker blue; and then

15 another area that's 100,000 to 250,000, which is

16 probably the darkest of the three areas; is that -- Am

17 I reading that chart right?

18             MR. VERMEUL:  Can we point to where you

19 are -- I am not sure we are looking at --

20             JUDGE CHARBENEAU:  Can I try?

21             MR. VERMEUL:  I believe the way to --

22             JUDGE BARATTA:  Right there.

23             JUDGE CHARBENEAU:  That location right

24 there I believe is -- I've got my computer and looked

25 very closely.  That location which is the location we
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1 are showing is around the Levy site has a range of

2 transmissivity of 50,000 to 100,000.  And so as you

3 are going over in this direction, you are going to the

4 east, you are seeing a fairly significant increase --

5 and to the south, increase in transmissivity.  

6             JUDGE BARATTA:  And those are going

7 towards the Ocala formations to the east; is that

8 correct?  

9             MR. VERMEUL: (Non-verbal response.) 

10             JUDGE BARATTA:  So that's consistent with

11 that.  And if you go to the north then you go up to

12 100 to 250,000, which starts to get in is that when

13 you -- is that why you think those springs are

14 indicative of 100,000 transmissivity and such?

15             MR. VERMEUL:  Well, but those springs

16 aren't located that far north.

17             JUDGE BARATTA:  They are not located that

18 -- 

19             MR. VERMEUL:  Not located.

20             JUDGE BARATTA:  They are still in the

21 50,000 to 100,000 area then.  

22             MR. VERMEUL:  Correct.

23             JUDGE BARATTA:  Okay.  That's what I was

24 trying to determine.  

25             JUDGE CHARBENEAU: Can I interject another
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1 question?  Would you think maybe that light blue area

2 that we have been talking about the 50,000 to 100,000

3 might be consistent with the outcropping of the Avon

4 Park formation?

5             MR. VERMEUL:  Yes.

6             JUDGE BARATTA:  You are on.

7             JUDGE KARLIN:  Yeah.  Okay.  I have a few

8 questions. 

9             I guess while we are on this particular

10 exhibit it is -- let me see if I have got this right,

11 Exhibit NRC018; is that correct?  And this is figure

12 -- what is it Mr. Flyntz?

13             MR. FLYNTZ:  56.

14             JUDGE KARLIN:  Figure 56, and is this from

15 a USGS -- this is a USGS figure.

16             MR. BARNHURST:  Correct.

17             MR. VERMEUL:  It's from the Groundwater

18 Atlas Of The Southeastern United States.

19             JUDGE KARLIN:  Right.  USGS, United States

20 Geologic Service right?  

21             MR. VERMEUL:  Yes, sir.  

22             JUDGE KARLIN:  Survey.  How many boreholes

23 did they put on the South Property, the USGS; Mr.

24 Barnhurst 

25             MR. BARNHURST:  None that I am aware of.
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1             JUDGE KARLIN:  What is the closest actual

2 data point that the USGS map shown here is to the

3 Site, the South Property?

4             MR. BARNHURST:  I am not aware.

5             JUDGE KARLIN:  Mr. Vermeul, same

6 questions?

7             MR. VERMEUL:  I am not aware of what the

8 closest borehole or hydraulic test was.

9             JUDGE KARLIN:  That the USGS used?

10             MR. VERMEUL:  No.  I'm not aware.

11             JUDGE KARLIN:  So theirs is a regional --

12 in fact, it covers more than the State of Florida,

13 doesn't it on this chart?

14             MR. VERMEUL:  It does.

15             JUDGE KARLIN:  Dr. Stirewalt, same

16 questions on that figure do we know whether the USGS

17 has any data points on the South Property?

18             DR. STIREWALT:  I do not know, Your Honor.

19             JUDGE KARLIN:  Okay.  Thank you.  

20             Mr. Flyntz, could you bring up the Staff

21 initial testimony, which I believe is Exhibit 90, 090,

22 and turn to page 39.

23             MR. FLYNTZ:  (complies.) 

24             JUDGE KARLIN:  All right, yes, this is

25 page 39 from the Staff's initial testimony.  I would
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1 like to ask Mr. Vermeul, I guess, this question.

2             There is a question and answer posed on

3 this page of your initial testimony and I should have

4 asked this before.  But here we have the answer by

5 four different individuals, VRV, I believe means you,

6 Mr. Vermeul

7             MR. VERMEUL: Correct.

8             JUDGE KARLIN:  DOB is the initial for Mr.

9 Barnhurst; is that correct? 

10             MR. VERMEUL:  Correct.

11             JUDGE KARLIN:  LWV is for Mr. Vail, if I

12 am correct on that?

13             MR. VERMEUL:  Correct.

14             JUDGE KARLIN:  And RP is for Mr. Prasad;

15 is that correct, or is it Dr. Prasad, I'm not sure.

16             DR. PRASAD:  Doctor.

17             JUDGE KARLIN:  Dr. Prasad.  What is the

18 significance of the sequencing of those initials? 

19 Does that mean -- who is the primary answerer of that

20 question?

21             MR. VERMEUL: (No response.) 

22             JUDGE KARLIN:  Let me rephrase it.  What

23 is the significance of the sequence of the names in

24 the answer?

25             MR. VERMEUL:  We all collaborated as a



202-234-4433
Neal R. Gross & Co., Inc.

Page 1179

1 team on the testimony.  In most cases we tried to put

2 the person that, like for -- I lead the groundwater

3 portion of it.  So my initials are usually lead on

4 groundwater-related questions.

5             JUDGE KARLIN:  So the sequence -- the

6 sequence changes throughout the testimony; is that

7 correct, different questions have different sequence

8 of initials? 

9             MR. VERMEUL:  It does.

10             JUDGE KARLIN:  And it generally means that

11 the first person listed in the sequence has

12 contributed the most significant portion of the answer

13 -- lead?

14             MR. VERMEUL:  But there are components of

15 the answer that others may be better suited to answer.

16             JUDGE KARLIN:  Well, you testified and

17 every one of the four people there testified to the

18 truth of that, did they not?

19             MR. VERMEUL:  Correct.

20             JUDGE KARLIN:  So each one of you has to

21 stand by the truth of what you testified to under

22 oath, right?

23             MR. VERMEUL:  Correct.

24             JUDGE KARLIN:  But it is very confusing

25 and I have told the Staff this before when you have
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1 these group answers and no one knows who said what,

2 you are all held to the answers that are reflected

3 here.  But I -- Mr. Martin, can you tell me what is

4 the significance of the sequence of those initials?

5             MR. MARTIN:  Generally the person whose

6 initials are first took the lead for the answer for

7 that question.  We didn't pay as much attention to the

8 sequence after we got past the first set of initials. 

9 But we tried to put the first set of initials is

10 probably the person who you should ask the question

11 first.

12             JUDGE KARLIN:  Okay.  Yeah, that's what I

13 thought.  That's helpful.

14             Can you, Mr. Flyntz, turn to page 42, the

15 bottom of page 42?

16             MR. FLYNTZ:  (Complies.)

17             JUDGE KARLIN:  This is the same answer it

18 just goes on for several pages.  

19             I would like to focus on the portion of

20 the answer that appears at the bottom of page 42 and

21 the beginning of page 43.  You can probably display

22 both sections.  It's a short paragraph.  

23             And I will quote from that testimony. 

24 "One of the largest sources of uncertainty with

25 respect to estimating groundwater usage impacts is
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1 hydraulic properties in the vicinity of the proposed

2 well field.  No characterization wells have been

3 drilled in this area and thus, the hydraulic property

4 estimates are based on regional interpretations.  This

5 uncertainty will be greatly reduced once the planned

6 well field hydraulic characterization activities have

7 been conducted." 

8             And then there is more to that answer.

9             When you refer, Mr. Vermeul, to "no

10 characterization wells have been drilled in this

11 area," you are referring to the South Property?

12             MR. VERMEUL:  Correct.

13             JUDGE KARLIN:  Did the NRC ask the

14 Applicant to drill some characterization wells?

15             MR. VERMEUL:  We did not.

16             JUDGE KARLIN:  Could you have asked them

17 to drill some characterization wells?

18             (No response.) 

19             JUDGE KARLIN:  You asked them to

20 recalibrate their model, could you ask them to drill

21 some wells down there; they did 118 in the North

22 property?

23             MR. VERMEUL:  Well, what we did is we

24 looked at the, you know, in addition to our technical

25 review we also looked at the conditions of
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1 certification --

2             JUDGE KARLIN:  Right.  Well, just let me

3 ask: could you have asked them to drill a couple wells

4 and find out what down on the South Property? 

5             MR. VERMEUL:  I would have to defer to

6 counsel on that.  I'm not sure what --

7             JUDGE KARLIN:  Okay.  All right.  Let me

8 just ask this.  When you refer in your answer "No

9 characterization wells have been drilled in this area

10 and thus hydraulic property estimates are based on

11 regional interpretations," is the USGS map of the

12 Southeastern United States the regional interpretation

13 -- one of those regional interpretations?

14             MR. VERMEUL:  It is one of them. 

15             JUDGE KARLIN:  And you are also referring

16 to the Southwest Florida Water Management District

17 Regional Model.

18             MR. VERMEUL:  Correct.

19             JUDGE KARLIN:  Do either of them have data

20 points on the South Property?  Do either of them have

21 boreholes -- rely on boreholes in the South Property?

22             MR. VERMEUL:  Not on the South Property. 

23 But there are --

24             JUDGE KARLIN:  All right.  What is the

25 closest that they have?
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1             MR. VERMEUL:  Well, in your previous

2 question from Dr. Charbeneau as far as what wells were

3 used in developing the USGS interpretation there are

4 two USGS wells in the vicinity.  They are within a

5 mile or two of the Site.

6             JUDGE KARLIN:  Of the South Property?

7             MR. VERMEUL:  Of the south property that

8 were used for water levels.  

9             JUDGE KARLIN:  Okay. 

10             MR. VERMEUL:  We used those for

11 characterizing the LNP only they collected 1-year's

12 worth of continuous water level monitoring data.  We

13 looked back at the available historic record from

14 local USGS wells to supplement that data.  But I am

15 not certain if the data, the core data from that well

16 or hydraulic testing data from that well were

17 available for the transmissivity distribution.

18             JUDGE KARLIN:  So the well that's for the

19 USGS well located approximately a mile from the South

20 Property was sampled for water level?

21             MR. VERMEUL:  Yes.

22             JUDGE KARLIN:  We don't know anything

23 about whether there's any -- no geologic data or core

24 samples have been examined or considered by the NRC in

25 its FEIS from that?
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1             MR. VERMEUL:  No, they have not.

2             JUDGE KARLIN:  Okay.  Now, Dr. Stirewalt,

3 as I understand your testimony the 118 boreholes were

4 not on the South Property, were they?

5             DR. STIREWALT:  That is correct, sir.

6             JUDGE KARLIN:  Did anyone put any

7 boreholes on the South Property, Dr. Stirewalt?

8             DR. STIREWALT:  Again, not for the issue

9 that I was dealing with and that was the safety part.

10             JUDGE KARLIN:  Well, Dr. Stirewalt, you

11 are dealing with an environmental issue here today

12 because this is an environmental contention.  We

13 appreciate that your primary focus was on the FSAR,

14 FSER, but we are trying to figure out if the South

15 Property has been characterized.

16             Now, the Intervenor contends that there

17 are preferential pathways and conduits underneath of

18 or in or near the well field.  What geologic data,

19 I'll ask Mr. Vermeul, do you have to assess whether

20 there are any preferential pathways?

21             MR. VERMEUL:  Well, the regional data --

22             JUDGE KARLIN:  No, not regional data. 

23 Because preferential they assume that there's -- they

24 argue that there is not a porous evenly preferential,

25 you know, the transmissivities are not uniform, but
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1 they are non-uniform and they are a preferential

2 pathway.  So by definition would it not be the

3 Regional Models are not going to capture the

4 preferential pathways? 

5             MR. VERMEUL:  Well, regional

6 interpretations would still -- it comes back to that

7 map showing the expected transmissivity distributions. 

8 And the area including the well field falls in an area

9 where those types of well-developed karst features

10 would not be expected.

11             JUDGE KARLIN:  They would not be -- But my

12 question is: If a regional, the Regional Model or

13 Regional survey by the USGS does it have the, this

14 will be a modeling question, have the precision to

15 assess whether or not there are any preferential

16 pathways on the South Property?

17             (No response.) 

18             JUDGE KARLIN:  I understand on the average

19 throughout Florida the transmissivity values are x,

20 but average is hide a lot of discontinuities and

21 anomalies.  Could there be such on the South Property?

22             MR. VERMEUL:  They could exist.  It won't

23 be determined until the site characterization of that

24 well field is performed.  But if one was to look at

25 probabilities it would be lower that they would exist
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1 in that area relative to other areas.

2             JUDGE KARLIN:  So you feel that there is

3 no necessity to assess this, any more refined way

4 because the environmental monitoring plan and the

5 aquifer performance testing plans will ascertain the

6 existence or not of such preferential pathways after

7 the fact?

8             MR. VERMEUL:  Well, it wouldn't be after

9 the fact because --

10             JUDGE KARLIN:  It would be after they

11 started -- built the facility and started pumping,

12 wouldn't it?

13             MR. VERMEUL:  It would be -- they would

14 still be able to assess those -- that difference prior

15 to environmental impacts occurring to wetlands.

16             JUDGE KARLIN:  Well, what we have to

17 decide here is whether this license should be issued,

18 whether this FEIS is adequate and we are trying to

19 understand.  And apparently as your own testimony

20 indicates there are large sources of uncertainty with

21 respect to estimating and I'll quote, "large sources

22 of uncertainty with respect to estimating groundwater

23 usage impacts and the hydraulic properties in vicinity

24 of the proposed well field," that's your testimony,

25 right?
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1             MR. VERMEUL:  Correct.

2             JUDGE KARLIN:  Okay. 

3             Mr. Flyntz, could you turn to NRC rebuttal

4 testimony Exhibit NRC091 I think it is, page 12.

5             Okay.  Go up to the prior page 11, I want

6 to capture who is answering this question.

7 A little higher on page 11.  Okay. 

8             So this is a question that is being

9 answered again by several people, Mr. Vermeul you are

10 the lead answerer; is that correct, on page 11?  

11             MR. VERMEUL:  Correct.

12             JUDGE KARLIN:  And you are talking about

13 the hydrologic assessment.  And if we go to page 12,

14 right at the top.

15             You say, "The hydrologic properties in the

16 vicinity of the proposed well field have not been

17 characterized and thus are relatively uncertain."  Is

18 that correct? 

19             MR. VERMEUL:  Correct.

20             JUDGE KARLIN:  Is there anything you could

21 do now to reduce that uncertainty?

22             MR. VERMEUL:  Yes.

23             JUDGE KARLIN:  What would that be?

24             MR. VERMEUL:  Wells would have to be

25 installed in that area and hydraulic testing performed
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1 prior to when -- based on the State process.

2             JUDGE KARLIN:  I am talking about the NRC

3 process now.  So additional wells could be put on the

4 South Property; is that correct? 

5             MR. VERMEUL:  They could be.

6             JUDGE KARLIN:  Now, when you used the term

7 relatively uncertain, is it possible -- I know that in

8 some disciplines it is able to, you are able to

9 characterize the confidence level or uncertainty or

10 certainty level you can achieve with a certain amount

11 of data or information.  Have you attempted to

12 quantify the level of uncertainty or certainty

13 associated with the hydraulic properties in the

14 vicinity of the proposed well field?

15             MR. VERMEUL:  We did not.

16             JUDGE KARLIN:  So could -- it's greatly

17 uncertain, modestly uncertain, reasonably uncertain?

18             MR. VERMEUL:  It's reasonably uncertain.

19             JUDGE KARLIN:  would it be possible to

20 quantify the level of certainty you have with regard

21 to the, quote, hydraulic properties in the vicinity of

22 the proposed well field?  

23             (No response.) 

24             JUDGE KARLIN:  I mean, could you take what

25 you have got now and say, well, I'll think about it
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1 and it is a 50 percent chance we got it and 50 percent

2 we missed it or 90 percent confidence level, whatever? 

3 Just tell me.  Would it be possible to do that?

4             MR. VERMEUL:  You could do a sensitivity

5 study and come up with some probability distributions. 

6 But we -- that was not performed for our assessment

7 because we didn't feel that it was needed to support

8 our determination.

9             JUDGE KARLIN:  All right.  Perhaps this is

10 for Dr. Stirewalt.  You testified earlier, Dr.

11 Stirewalt, that you with regard to lineaments; is that

12 how you pronounce it?

13             DR. STIREWALT:  I am not sure what word

14 you just said to me, sir.

15             (Laughter.)

16             JUDGE KARLIN:  I am not sure either.  How

17 about lineaments?

18             DR. STIREWALT:  Yes, sir.  Lineaments.

19             JUDGE KARLIN:  Lineaments, that's like

20 something you put on your sore back or something?

21             Okay.  Lineaments.  Now, are there any

22 lineaments, I mean have you assessed the proposed

23 Nuclear Island area for the existence of lineaments?

24             DR. STIREWALT:  Yes, your Honor, we have. 

25             JUDGE KARLIN:  What was your finding with
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1 regard to the area within a 0.6 mile radius of the

2 Nuclear Island with regard to lineaments?

3             DR. STIREWALT:  That area does not include

4 them.

5             JUDGE KARLIN:  All right.  Now, did you

6 assess the entire FEIS site, the 3,005 acres of the

7 North Property for lineaments?

8             DR. STIREWALT:  We certainly looked on the

9 regional maps that indicated the more regional

10 lineaments, but I did not look in regard specifically

11 to the South Property.  I mean I overviewed it, but I

12 cannot say yes or no relative to where there are

13 lineaments that cross it.

14             JUDGE KARLIN:  All right.

15             DR. STIREWALT:  I will have to look.

16             JUDGE KARLIN:  Well, what I am trying to

17 do is find out what you have done in the past.  I know

18 that you could probably do it in the future but at

19 thus point you have or haven't looked at lineaments

20 with regard to the North Property?

21             DR. STIREWALT:  The North Property, yes,

22 because that's where the LNP 1 and 2 are.

23             JUDGE KARLIN:  Right.  That's a subset of

24 the North Property.  I mean the whole North Property.

25             DR. STIREWALT:  Yes.  There was an
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1 assessment done using the regional maps of where the

2 lineaments occurred, both those proposed by Vernon in

3 '51 and those proposed by the Florida survey and the

4 later survey in the '70s.

5             JUDGE KARLIN:  All right.  You say there

6 was an assessment done.  My question is did you do an

7 assessment?

8             DR. STIREWALT:  Yes, sir.  I looked at

9 that data myself.

10             JUDGE KARLIN:  Okay.  That's what I wanted

11 to know.

12             Now, we will go to the South Property. 

13 Did you assess the South Property with regard to

14 lineaments or potential lineaments?

15             DR. STIREWALT:  Well, again, only -- I

16 mean certainly from a regional point of view I looked

17 at both north and South properties and the entire

18 region surrounding the Site.  But, again, I would have

19 to look at the data for the South Property again to

20 really quantify, clarify, or qualify what lineaments

21 do or do not occur specifically at that location.

22             JUDGE KARLIN:  So when you say you looked

23 at a regional -- I mean tell me what you did when you

24 say you looked at the regional information for

25 lineaments in the South Property.  Does that mean
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1 looking at a -- what were you looking at?

2             DR. STIREWALT:  Yes, sir.  We looked at

3 maps that were done on a regional scale and we

4 certainly also were in the field, specifically again

5 in the north part looking at field data for

6 lineaments, solution and surficial dissolution

7 cavities.  I did not survey in detail on the ground

8 the same, at the same level for the South Property.

9             JUDGE KARLIN:  All right.  And your

10 primary responsibility was for the construction safety

11 oriented issues as I understand it; is that correct? 

12             DR. STIREWALT:  Yes, sir.  That is

13 correct.

14             JUDGE KARLIN:  I understand that is where

15 you focused.  Now, with regard to -- let's change it

16 to sinkholes.

17             DR. STIREWALT:  Yes, sir.  

18             JUDGE KARLIN:  Did you go on the south

19 property site and look around for sinkholes?

20             DR. STIREWALT:  Well, again, the primary

21 focus was the North Property as we just established. 

22 I looked again at the aerial photography that covered

23 that entire site vicinity, which includes both North

24 and South properties and did not -- well, again, I

25 didn't assess the South Property as thoroughly as I
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1 did the North Property because it was a safety issue

2 for us.

3             JUDGE KARLIN:  Okay.  Mr. Barnhurst, did

4 you go on the South Property and look around for

5 sinkholes?

6             MR. BARNHURST:  I did not physically --

7 Well, I had been on the South Property.  I did not

8 observe any sinkholes.

9             JUDGE KARLIN:  Okay.  But how many site

10 visits did you make, Mr. Barnhurst?

11             MR. BARNHURST:  I made one site visit.

12             JUDGE KARLIN:  And, Mr. Vermeul, how many

13 site visits?

14             MR. VERMEUL:  One.

15             JUDGE KARLIN:  Dr. Stirewalt, how many

16 site visits?

17             DR. STIREWALT:  Sir, I did three separate

18 ones.

19             JUDGE KARLIN:  Okay.  Mr. Vermeul, I'll

20 ask you.  Sinkholes, did you -- what was your site

21 visit, what did you see, how much ground did you

22 cover?

23             MR. VERMEUL:  We toured the site and we

24 talked about the occurrence, possible occurrence of

25 sinkholes and there is no indication of any sinkhole
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1 formation on the Site.

2             JUDGE KARLIN:  Okay.  That's based on your

3 personal observation of the Site.

4             MR. VERMEUL:  And discussions with the

5 Applicant, the tour, you know, the people that were

6 providing the tour on Site.

7             JUDGE KARLIN:  All right.

8             DR. STIREWALT:  Your Honor, may I add one

9 point?

10             JUDGE KARLIN:  Yes, sir.  

11             DR. STIREWALT:  Thank you, sir.  There

12 certainly is no indication based on what I saw either

13 on the North and a quick look at the South of any deep

14 dissolution type sinkholes where you might expect to

15 see very very well-defined surficial evidence of

16 collapse.  That sort of thing was not apparent at all

17 for either the North or the South Property.

18             JUDGE KARLIN:  Okay.  

19             MR. BARNHURST:  Judge Karlin, if I can

20 make a point as well.

21             JUDGE KARLIN:  Yes, Mr. Barnhurst.

22             MR. BARNHURST:  This goes beyond personal

23 observation, but something that we considered as part

24 of the review is included as part of Exhibit 76.  It

25 is a map that shows the geology of the area around the
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1 Site and on that it denotes locations of known

2 sinkholes and there are none on that either for the

3 vicinity of the Site.

4             JUDGE KARLIN:  Okay.  That's good.

5             Let me ask a couple more questions that

6 are not well ideally -- Let me ask this.  I looked at

7 the FEIS and I see the, an appendix the Staff and the

8 individuals who worked on the FEIS.  The FEIS lists in

9 Appendix A, Henry Jones as the groundwater and surface

10 water hydrology lead for the NRC on this matter.

11             Do you know, Mr. Vermeul, where Mr. Henry

12 Jones is today?

13             MR. VERMEUL:  I would have to defer to NRC

14 staff for that.

15             JUDGE KARLIN:  Mr. Barnhurst?

16             MR. BARNHURST:  There were staff changes

17 through the project.  In fact, I joined the project. 

18 Again, the FEIS was a collaboration between the

19 individuals listed in the appendix and staff from

20 PNML.  I took over from the previous SME, subject

21 matter expert earlier this year because there were

22 staff changes on the project.

23             JUDGE KARLIN:  Well, okay, but the project

24 was the issuance of an FEIS, right?

25             MR. BARNHURST:  Yes, sir.  
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1             JUDGE KARLIN:  And the FEIS was issued on

2 April 27, 2012?

3             MR. BARNHURST:  Yes.

4             JUDGE KARLIN:  And as of April 27, 2012,

5 Mr. Jones was the lead hydrologist on this matter for

6 the NRC?

7             MR. BARNHURST:  I believe that may be

8 incorrect.

9             JUDGE KARLIN:  All right.  Can we --

10             MR. BARNHURST:  The Staff changes occurred

11 -- 

12             JUDGE KARLIN:  Shall we pull up the page

13 from the appendix?

14             MR. BARNHURST:  Well, no, I'm sorry.  I am

15 not saying that what you are reading from the appendix

16 is incorrect.  I am saying that the appendix may be

17 incorrect in saying that Dr. Jones was the lead at

18 that time.  The staff changes occurred sometime

19 earlier in that year.

20             JUDGE KARLIN:  Okay.  On that Appendix A,

21 to the FEIS it lists the number of people from the NRC

22 and PNNL the NRC's contractor who worked on this FEIS. 

23 As I take it, Mr. Barnhurst, you are with the NRC

24 staff, right?

25             MR. BARNHURST:  Yes, sir. 
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1             JUDGE KARLIN:  And, Mr. Vermeul, you are

2 with PNNL, correct?

3             MR. VERMEUL:  Correct.

4             JUDGE KARLIN:  Right.  And support

5 contractor to the NRC Staff.  That stands for what;

6 Pacific Northwest National Laboratories?

7             MR. VERMEUL:  Correct.

8             JUDGE KARLIN:  And then it lists the U.S.

9 Army Corps of Engineers participants on the FEIS.  Mr.

10 Barnhurst, how many people from the U.S. Corps of

11 Engineers are listed?

12             MR. BARNHURST:  I don't know.  They didn't

13 participate in the hydrology portion.

14             JUDGE KARLIN:  Well, the FEIS keeps

15 talking about the review team, the review team did

16 this and the review team decided that; and who are the

17 members of the -- What's the constituent of the review

18 team?

19             MR. BARNHURST:  I do believe that that

20 would be the NRC, Pacific Northwest National Labs.  I

21 do believe the U.S. Army Corps of Engineers is a part

22 of that as well.

23             For a more complete answer I would maybe

24 refer you to our project manager Mallecia Sutton.

25             JUDGE KARLIN:  Well, when did Ms. Sutton
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1 join the team because when you look at the FEIS of

2 April 27, 2012, Ms. Sutton is not the project manager

3 and the project was over with?

4             MR. BARNHURST:  I am not aware of that. 

5 I imagine it would have been after that time.

6             JUDGE KARLIN:  Okay.  Well, I believe that

7 the FEIS only lists one person from the U.S. Corps of

8 Engineers on the review team and that person is Gordon

9 Hambrick.  Do you know Mr. Hambrick?

10             MR. BARNHURST:  As the FEIS was being --

11 When I joined it was as the FEIS was being finalized

12 and I did participate in telephone calls with Mr.

13 Hambrick.

14             JUDGE KARLIN:  Because part of NRC's

15 position, part of the review team's position in the

16 FEIS is that the NRC is going to rely upon the U.S.

17 Corps of Engineers permitting process as well; is that

18 correct? 

19             MR. BARNHURST:  I do believe that that is

20 correct.

21             JUDGE KARLIN:  And there is only one

22 person out of the perhaps over 100 people listed, one

23 person from the U.S. Corps of Engineers is on this

24 team Mr. Hambrick.

25             Let me ask also, and I'm not sure whether
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1 this is the right panel or not, but I will ask it

2 here.

3             The initial testimony, the FEIS all talk

4 about that there will be permitted by that Corps, by

5 the Southwest Florida Water Quality Management

6 District, COC, conditions of certification specify a

7 1.58 million gallons per day withdrawal of water.  Is

8 that right? 

9             MR. VERMEUL:  That is correct.

10             JUDGE KARLIN:  Is that a permit limit?

11             MR. VERMEUL:  Yes.

12             JUDGE KARLIN:  So they would be in

13 violation if they exceed that on any given day?

14             MR. VERMEUL:  No.  That is the annual

15 average; they have to maintain a 1.58 million gallons

16 per day average.

17             JUDGE KARLIN:  Annual average.  So you

18 won't know until the end of the year whether they

19 exceeded the 1.58 million gallons per day for the 365

20 days?

21             MR. VERMEUL:  Well, if they exceed -- they

22 can go up to 5.8 million gallons per day for short

23 periods of time.  If they exceed it then they have to

24 pump at lower rates other times of the year so that

25 they over the year they only use 1.58. 
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1             JUDGE KARLIN:  This is probably a question

2 for another panel.  I think that's all that I have.  

3             Oh, well, I did have one thing.  I'll ask

4 this of Mr. Barnhurst.  Dr. Rizzo in his rebuttal

5 testimony at page 11, states, "The boring program was

6 more than sufficient to accurately characterize the

7 subsurface properties."  Is that consistent with the

8 testimony you gave here that the hydraulic properties

9 in this vicinity are not being well-characterized?

10             MR. BARNHURST:  The staff felt like based

11 on our review of the characterization data that was

12 performed as part of the Applicant's characterization

13 process that in line with the NEPA process where we

14 can make reasonable, we can make our conclusion based

15 on reasonable amounts of information that, yes, that

16 was correct, that that characterization data did

17 reflect an adequate characterization of --

18             JUDGE KARLIN:  Well, I am not asking

19 whether it is adequate.  I am saying you are

20 testifying that the hydraulic properties in the

21 vicinity of the proposed site have not been

22 characterized.  And he is saying, "The boring program"

23 -- "the boring program," which didn't even occur on

24 the South Property "was more than sufficient to

25 accurately characterize as subsurface properties."  Is
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1 he -- do you agree that the subsurface properties in

2 the South Property near the well field have been more

3 than adequately characterized or have they been high

4 degree of uncertainty, which is it?

5             MR. BARNHURST:  There certainly is

6 uncertainty as we state in our testimony.  However,

7 that uncertainty as Mr. Vermeul spoke about earlier,

8 that uncertainty is certainly bounded by the regional

9 studies that have taken place and its proximity to the

10 characterization that was performed under the site.

11             JUDGE KARLIN:  Okay.  That's all I have

12 got at this point.  Colleagues?

13             (No response.) 

14             JUDGE KARLIN:  Okay.  It is 12:10 right

15 now.  So I think this makes a good breaking time.

16             Now, let me just say one thing.  What we

17 are going to do next when we return is to proceed to

18 have a panel on the same topic from the Applicant; I

19 believe it is next, right?

20             Dr. Stirewalt is on phone.

21             DR. STIREWALT:  Yes, sir.  

22             JUDGE KARLIN:  Now, I don't want him to

23 sit on the phone while we are all taking lunch and

24 whatever.

25             DR. STIREWALT:  I appreciate that.
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1             JUDGE KARLIN:  What we may do is we will

2 take a panel from the Staff, a panel from the

3 Applicant, panel from the Intervenors, and then at the

4 end we might mix it up a little bit and have a couple

5 of questions and ask some of you to return to the

6 witness stand and ask some questions.  At that

7 juncture we might ask Dr. Stirewalt a couple of

8 follow-up questions.  

9             So I think it might be appropriate for us

10 to -- for Dr. Stirewalt to sit in on the remaining

11 testimony with the other two panels and listen to it,

12 although it will make a long call for you, Dr.

13 Stirewalt, to be available just in case we have some

14 follow-up questions before we close on this topic. 

15 Can you do that, Dr. Stirewalt?

16             DR. STIREWALT:  I can.  I strongly agree. 

17 I think that necessary as well.  Thank you.

18             JUDGE KARLIN:  All right.  So why don't we

19 do it this way.  We will break for lunch for an hour. 

20 We will then redial you or you have to, I guess, call

21 back in --

22             DR. STIREWALT:  Yes, sir.  I will call

23 back in.

24             JUDGE KARLIN:  -- at approximately -- so

25 it is 12:10 now.  We will reconvene at 1:10 and
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1 hopefully around 1:05 you can call in.  We can have

2 you patched in to hear the next panel on this subject. 

3 Would that be all right, Dr. Stirewalt?

4             DR. STIREWALT:  Yes, your Honor.  Thank

5 you very much for that.

6             JUDGE KARLIN:  Yes.

7             Mr. O'Neill, something? 

8             MR. O'NEILL:  Just one thing.  I know that

9 counsel for the Intervenors volunteered an exhibit

10 that Judge Baratta might find useful.  I note that

11 Board Exhibit 1, slide 6, has all of the drill holes

12 exactly where they are located on the site.

13             JUDGE KARLIN:  That's helpful, I think,

14 yes.  Okay.

15             Hearing nothing further we are going to

16 take a one hour break.  We will reconvene at 10:10. 

17 We are now adjourned.

18             Thank you.

19             (Whereupon, the above-entitled matter went

20 off the record at 12:12 p.m. and resumed at 1:13 p.m.)

21

22

23

24

25
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1           A-F-T-E-R-N-O-O-N  S-E-S-S-I-O-N

2                                          (1:13 p.m.)

3             JUDGE KARLIN:  The Atomic Safety and

4 Licensing Board for the Levy application is now back

5 in session.

6             Dr. Stirewalt, do we have you on the

7 phone?

8             DR. STIREWALT:  Yes, sir, you do.  Thank

9 you.

10             JUDGE KARLIN:  Okay.  Good.  You will be

11 in a listen mode at this point.

12             We are now going to call for testimony

13 from the Applicant's witnesses on the subject of site

14 characterization we would like to ask, Dr. Rizzo, Dr.

15 Lehnen and Dr. Griffin to take the stand please.

16             Could you gentlemen raise your right hand,

17 please?

18             Do you swear or affirm that the testimony

19 you are about to give is the truth?

20             DR. RIZZO:  I do.

21             MR. LEHNEN:  Yes.

22             DR. GRIFFIN:  I do.

23 Whereupon,

24        DR. PAUL C.  RIZZO, JEFFREY D. LEHNEN 

25             AND DR. MITCHELL L. GRIFFIN,
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1 were called as witnesses and, after having been first

2 duly sworn, were examined and testified as follows:

3             JUDGE KARLIN: Thank you.  Perhaps

4 gentleman you could identify yourselves who is whom.

5             DR. GRIFFIN:  I am Mitchell Griffin, CH2M

6 HILL.

7             DR. RIZZO:  I'm Paul Rizzo from Rizzo

8 Associates.

9             JUDGE KARLIN:  Rizzo.

10             MR. LEHNEN:  I am Jeff Lehnen, with CH2M

11 HILL.

12             JUDGE KARLIN:  Okay.  Let me get this

13 down. So it's Dr. Lehnen, how is it pronounced?

14             MR. LEHNEN:  Lehnen.

15             JUDGE KARLIN:  Very good.  And Dr. Griffin

16 -- I'm sorry, Dr. Rizzo.

17             DR. RIZZO:  Right.

18             JUDGE KARLIN:  And then Dr. Griffin on the

19 end, right?

20             DR. GRIFFIN:  Yes.

21             MR. LEHNEN:  I don't want to correct, you

22 but I am not a doctor.

23             JUDGE KARLIN:  Oh, I'm sorry.  Well, don't

24 mean to promote you, I guess or insult you, I don't

25 know which it is.  Were you here in the courtroom
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1 earlier when we talked about the FEIS terminology,

2 what constitutes the Site and the offsite and the

3 North Property and the South Property?

4             DR. GRIFFIN:  Yes.

5             MR. LEHNEN:  Yes.

6             DR. RIZZO:  Yes.

7             JUDGE KARLIN:  Okay. So we want to be

8 somewhat alert when we are talking about

9 characterization of the Site, the top of this panel

10 and our questioning of you, whether you are talking

11 about the North Property, the South Property or some

12 other property, some other smaller or larger

13 definition of the Site.  And also if we end up talking

14 about the Models at all we will have the terminology

15 of the Regional Model and Model 1 and Model 2.  Do you

16 understand what we talked about earlier on that topic?

17             DR. GRIFFIN:  Yes.

18             MR. LEHNEN:  Yes.

19             DR. RIZZO:  Yes.

20             JUDGE KARLIN:  Yes, okay.

21             With that, Dr. Baratta?

22             JUDGE BARATTA:  Could you pull up PEF

23 Exhibit 700, which is the rebuttal testimony, PEF's

24 rebuttal testimony and go to page 14 please.

25             This is your testimony, Dr. Rizzo; is that
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1 correct?  

2             DR. RIZZO:  I can't see it.

3             JUDGE BARATTA:  Oh, I'm sorry.  Okay. 

4             DR. RIZZO:  That's all right. 

5             JUDGE KARLIN:  Do you have glasses that

6 will help you see it?

7             DR. RIZZO:  No.  I have my contact lenses

8 in, but the text is too small.  Go ahead.

9             JUDGE BARATTA:  I am pretty sure it is.

10             DR. RIZZO:  Let me pull it up here in my

11 notebook.  Just give me a second I'll pull it up in my

12 notebook.

13             JUDGE BARATTA:  It should be your answer

14 to question 15.

15             DR. RIZZO:  Is it the direct or the --

16             JUDGE BARATTA:  This is rebuttal, sorry.

17             DR. RIZZO:  Rebuttal, okay.

18             JUDGE KARLIN:  What exhibit is that?

19             JUDGE BARATTA:  Exhibit PEF700, page 14.

20             JUDGE KARLIN:  In the future, Mr. O'Neill,

21 you will probably use bigger typeset.MR. O'NEILL:  I

22 believe we are required to use a typeset by the

23 Board's order if I remember correctly.  I have the

24 same problem.

25             JUDGE BARATTA:  Are you going cite him for
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1 contempt?

2             JUDGE KARLIN:  He got me there.   

3             DR. RIZZO:  In the interest of time maybe

4 Jeff could find it while I'm looking at -- 

5             JUDGE BARATTA:  Let me ask the question

6 and then I'll read the section I am referring to then.

7             What I would like you to do is explain the

8 investigation that you refer to in your rebuttal

9 testimony, specifically in your answer at the end of

10 the first paragraph there.  It says, "At the LNP Site,

11 preferred flow paths, called conduits by some in the

12 profession, were not found in spite of a diligent and

13 comprehensive investigation of vertical fractures and

14 overall fracture patterns at the LNP Site and off-site

15 in quarries, stream banks and road cuts."

16             DR. RIZZO:  Yes, sir.  And the question

17 you asked is to describe what we did?

18             JUDGE BARATTA:  Yes.

19             DR. RIZZO:  Okay.  We did a number of

20 tasks because of our intense interest in vertical

21 fractures as a source of potential karst activity. 

22 From my experience karst develops, or begins along

23 vertical fractures and then expands out from there. 

24 And in Florida, and particularly in this area of

25 Florida, we consider what's called a plus sign
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1 morphology.  Whereas if I have a series of vertical

2 fractures some spacing that intersect horizontal or

3 near horizontal bedding plank where those

4 intersections occur we have the potential for

5 dissolution, development or karst, in a plus sign

6 pattern where the vertical hits the horizontal.   And

7 that's what we were looking for. 

8             So we attacked that issue from several

9 perspectives.  First we went to the quarries, road

10 cuts, and river cuts adjacent to Site and looked for

11 fracture patterns and we found fracture patterns in

12 the Avon Park at the Gulf Hammock Quarry, along the

13 Waccasassa River to the west of the Site, and in road

14 cuts in various locations.  We were able to map these

15 fractures and get their spacing, see what the material

16 is in the fractures, the width of the fractures and be

17 able to project them back toward our site.  That was

18 the second part of our activity.

19             The third part was we did, of course, a

20 large number of borings.  We did 118 borings between

21 the two nuclear units both on the Nuclear Island and

22 off the Nuclear Island.  For that we did very careful

23 lithologic logging of the borings.  We did geophysical

24 logging of some of the borings, for example, with

25 Gamma-Gamma logs.  And we were very careful to observe
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1 the drilling conditions, specifically the rate of

2 rotation of the drill rig, the down pressure acting on

3 the drill rig, the loss of water, and in some cases a

4 drop of the tools, suggesting that there was maybe a

5 void there.

6             Then when we got through that series of

7 borings, and we drilled some extra borings to confirm

8 our interpretation, we called these offset borings in

9 the terminology of the documents.  We also did a grout

10 take test program.

11             A grout take test program its target is,

12 the goal is to determine if you pump cement grout into

13 a borehole under a very controlled, in this case

14 computerized monitoring conditions you can determine

15 how far the grout goes, how big the void you are

16 filling with the grout and the pressure it takes to

17 move it.  In some respects this is comparable to a

18 tracing program that was discussed earlier today. 

19 Instead of using a tracer, use grout to determine the

20 extent of solution activity along fractures or along

21 bedding planks.   

22             We put that altogether, summarized all

23 that and we were able to come to a conclusion as

24 regards the potential and the actual karst conditions

25 or karst features on the Site.  Of course, this is all
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1 coupled with the surface recognizance upfront.  We

2 went out and look for sinkholes, we looked for these

3 lineaments on the surface, see if they lined up with

4 the fractures and we looked at the Cypress Domes on

5 the Site.  We looked at the cuts along the site that

6 we could see along the roads.  That's --

7             JUDGE KARLIN:  Can I just ask a quick

8 question.  When you say we looked at, are you saying

9 I looked at, did you look at it?

10             DR. RIZZO:  I looked at a lot of it.  My

11 staff looked at much of it also. I personally went to

12 the quarries, the Waccasassa River, the road cuts.  I

13 personally looked at the logs, the core.  I personally

14 was involved with the grout test program, grout take

15 test program.

16             JUDGE BARATTA:  Okay.  A couple of

17 follow-up questions.  You said that you determined

18 what material filled the fractures, I think; is that

19 correct? 

20             DR. RIZZO:  Yes. 

21             JUDGE BARATTA:  How did you do that? 

22             DR. RIZZO:  Open the samples extract it

23 from the borings.

24             JUDGE BARATTA:  Now, those borings you

25 mentioned, they were on -- in the vicinity of where
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1 the Nuclear Island is proposed to be built; is that

2 correct? 

3             DR. RIZZO:  Yes.   We have an exhibit that

4 shows the location of the borings, if you would like

5 to look at that.  We can talk about that or we can

6 just --

7             JUDGE BARATTA:  Why don't we go ahead and

8 -- which exhibit is that?

9             DR. RIZZO:  It's the Board Exhibit 1,

10 slide 5 or 6.  Slide 6. 

11             JUDGE BARATTA:  Would you bring that up?

12             DR. RIZZO:  This one, sorry it's such a

13 small scale. But let me explain what is on this

14 sphere.  This area is what we call the North Reactor

15 area, the South Reactor area.  And that large circle

16 right there is the North Reactor, this is the South

17 Reactor.  The AP1000 plant is generally oriented in a

18 linear direction like this.

19             JUDGE KARLIN:  You are indicating north,

20 east, south, west?

21             DR. RIZZO:  North is up on the sheet.  The

22 orientation of the units are kind of north, east,

23 south, west.

24             JUDGE KARLIN:  Okay. 

25             DR. RIZZO:  Now, the Nuclear Island, which
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1 is all safety-related structures, is this reactor plus

2 a building here to the west of it, and a building a

3 little bit going to the north of it.  Up here is the

4 turbine building.

5             JUDGE BARATTA:  So what you are referring

6 to all to in all these drawings is the circle, which

7 I guess designates the containment building?

8             DR. RIZZO:  That's correct, sir.

9             JUDGE BARATTA:  And the adjacent

10 structures?

11             DR. RIZZO:  Yes, those are the safety

12 class structures right around it, all on one

13 foundation.  Then the turbine building is to the

14 northeast, which is a separate structure.

15             So we have two units south and north and

16 we have a Nuclear Island here, and a Nuclear Island

17 here, and so forth.

18             Now, there was 188 borings drilled for

19 these two units.  There were 10 initial borings just

20 to get the configuration and the orientation nailed

21 down.  There were another 90 drilled between the two

22 units, so that's 100l.  Then there were 18 what we

23 call supplementary borings that we went back and did

24 extra work we needed, for example, up in this north

25 turbine building.  
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1             And then on top of that 118 we had 8

2 offset borings.  Offset borings were drilled adjacent

3 to existing borings five feet away to determine what

4 some anomalous results were coming out of that boring. 

5             More specifically, what do I mean by an

6 anomalous result?  When we are drilling a boring we

7 have a sampler on the end of the tooling tools.  For

8 the most part it is either 5 feet long or 10 feet

9 long.  So let's assume it is a 5-foot sample for

10 starters.  I'm drilling through the rock, coring the

11 rock and let's assume that when I bring it out I only

12 get 4 feet of rock, but I drilled 5 feet.  That means

13 that I recovered 80 percent of the core.  What

14 happened to the other 20 percent?  That was the

15 primary purpose, what we call the offset borings.

16             Now, the loss of the 20 percent can happen

17 for many reasons.  You could grind it up with a drill

18 bit.  You could lose in the water, the drill water. 

19 It could have been soil versus hard rock.  Or it could

20 be open, the tool just went like that and there was no

21 material at all.  That was the purpose of the offset

22 borings.

23             So the total investigation at the site

24 involved those 118 borings plus.

25             JUDGE BARATTA:  And again you are -- when
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1 you say the site you are referring to the site

2 associated with the Nuclear Island itself?

3             DR. RIZZO:  These borings are all

4 associated with what has been called the North

5 Property.  The work done for the entire area, the

6 North site, the North Property and the South Property

7 was limited to recognizance level work, field

8 observations, walking the site looking for sinkholes,

9 trying to trace out any evidence on the surface of the

10 lineaments, that sort of thing.

11             So when we do a site investigation for a

12 nuclear site, and they are usually large sites a few

13 thousand acres, we focus on where the reactors are and

14 that's where the most detail is and specificity.  As

15 we move away from the reactor our detail becomes less

16 and less because it's less important to us from a

17 safety point of view.

18             Now, we do recognizance level mapping, if

19 you will, in this case looking for sinkholes, looking

20 for lineaments, for a zone 5 miles around the center

21 of the reactor.  That's by regulatory guide and it's

22 by practicing the profession.  So we have an

23 understanding, in this case it was 5,000 feet around

24 that's for each of those reactors.  Which means you go

25 west to the highway.  We go east to the Rainbow
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1 Springs.  We go south to the Barge Canal.  We go north

2 up into the property, up into the adjacent property.

3             There are no borings drilled out that far,

4 but there are site recognizance work done.

5             JUDGE BARATTA:  All right.  With regards

6 to that you did find vertical fractures out beyond the

7 immediate vicinity of the Nuclear Islands; is that

8 correct?

9             DR. RIZZO:  Yes, sir.  

10             JUDGE BARATTA:  Were you able to determine

11 if they were filled?

12             DR. RIZZO:  They were filled.

13             JUDGE BARATTA:  Did you have any idea as

14 to what they were filled with?

15             DR. RIZZO:  Residual soil and weathered

16 limestone.

17             JUDGE BARATTA:  And is that consistent

18 with the borings that you did make at where the

19 Nuclear Island?

20             DR. RIZZO:  Yes, sir.  

21             JUDGE BARATTA:  So is there any reason to

22 believe that those would be any different than the

23 ones at the Nuclear Island?

24             DR. RIZZO:  No, sir. 

25             JUDGE BARATTA:  Okay.  In the testimony
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1 that Dr. Bacchus gives, of course she suggests that

2 those fractures are indicative of conduits and relies

3 on the appearance of photolinears that are identified

4 from some of the recognizance photographs that were

5 done by, I guess the USGS and such.  Have you had a

6 chance to look at those?

7             DR. RIZZO:  We have looked at lineaments

8 studies done, including the figure that was shown this

9 morning.  We did our own lineament investigation.  And

10 we traced out the lineaments.  Our goal at that time

11 was to see if any of those lineaments were actually

12 false.  

13             Lineaments are associated with different

14 observations.  Linear can appear along a fault.  A

15 linear can appear along a fracture.  A linear can

16 appear along a fence line.  It can appear along an old

17 logging road.  There's any number of reasons why a

18 lineament shows up in an aerial photograph.  So if you

19 -- to do a thorough investigation of lineaments you

20 got to go to the field, look at each one and decide

21 what the source of that difference is, the discrepancy

22 is.

23             JUDGE BARATTA:  Let's take the example of

24 an old logging road, for example, why would that

25 appear as a lineament?
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1             DR. RIZZO:  It appears on an aerial

2 photograph.  And when you enhance an aerial photograph

3 you can see a feature where there's no vegetation

4 shows up as a lineament.

5             JUDGE KARLIN:  Can I just ask.  Define

6 lineament, clarify that.  It just means a line, right?

7             DR. RIZZO:  A line.  And usually it is a

8 line that appears to the naked eye either without a

9 stereograph scope or just looking at a photograph and

10 you say, hey, I think there's a feature there.  It

11 could be a tree line.  It could be a property line. 

12 It could be a logging road.  It could be a geologic

13 feature like a fracture.

14             JUDGE KARLIN:  But the feature is

15 something that appears to be a line, a relatively

16 straight line or something?

17             DR. RIZZO:  Relatively straight. 

18 Sometimes a curval linear but generally straight,

19 that's right.

20             JUDGE BARATTA:  Now, we are, of course,

21 very interested in the area around where the proposed

22 supply wells will be because the concern here, of

23 course, deals with the groundwater.

24             DR. RIZZO:  Yes, sir.  

25             JUDGE BARATTA:  You did look at that area,
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1 I understand there weren't any borings there, but that

2 was included in your recognizance you said.

3             DR. RIZZO:  Yes, sir. 

4             JUDGE BARATTA:  Did you see any features

5 there that were any different relative to where the

6 nuclear island is?

7             DR. RIZZO:  Our recognizance work and our

8 field work extended down across the Barge Canal, which

9 encompasses the area of the production wells, where

10 the area of the production wells will be installed. 

11 So the most interesting feature, for our point of

12 view, was the work done on the Cross Florida Barge

13 Canal.  Here you have cuts running normal, practically

14 normal to the shoreline so you can basically see above

15 the water level, of course, what the formations are.

16             There is also a damn at Lake Rousseau that

17 was built by the Corps of Engineers that has

18 information regarding the geology of that area where

19 the Canal is built.  That is as far south as we went.

20             JUDGE BARATTA:  And you saw nothing that

21 would be consistent with a conduit type structure in

22 any of that?

23             DR. RIZZO:  No, sir. Now, I repeat though

24 that there is evidence of vertical fractures.  All

25 right?  But these fractures are filled, and every one
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1 we saw, with residual soil or weathered limestone.

2             JUDGE BARATTA:  Going to -- Let's go back

3 to the PEF700, page 7.  Okay.  Your answer 9,

4 paragraph where it says we studied the vertical

5 fracture patterns.

6             DR. RIZZO:  It says what?

7             JUDGE BARATTA:  In your testimony, again,

8 this is the rebuttal testimony you said that, "We

9 studied the vertical fracture patterns, fracture

10 widths and spacings and verticality of the fractures

11 and the material on the fracture surface looking for

12 evidence of flaws that would result in conduits."  

13             This is what you are referring to --

14             DR. RIZZO:  Yes.

15             JUDGE BARATTA:  -- when -- just describes

16 what you are referring to with that.

17             DR. RIZZO:  When I went to the quarries

18 and I went to the river cuts and the road cuts; that's

19 correct.

20             JUDGE BARATTA:  When you talk about "We

21 found that the vertical fractures are widely spaced

22 and on a definable pattern and that they are -- what

23 do you mean by definable pattern?

24             DR. RIZZO:  The fractures were observed in

25 the quarry faces along the river that have a varying
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1 -- I have to go from memory now -- of north 23 degrees

2 west.  Then there is an orthogonal pattern 90 degrees

3 to it, that goes northeast/southwest, kind of a cross

4 pattern of vertical fractures.  

5             We went into the quarry face and we went

6 into the river cuts and measured this distance between

7 the fractures then we were able to project that back

8 to the Site.  

9             JUDGE BARATTA:  Did any of those -- when

10 you projected those back, again, at the site you are

11 referring to is where the Nuclear Island is, right?

12             DR. RIZZO:  The Nuclear Island, North

13 Property, sorry.  Yes.                              

14             JUDGE BARATTA:  Did you do that for the

15 South Property at all or were there any that would

16 have intersected had they been projected back?

17             DR. RIZZO:  We didn't do it for the south

18 property.

19             JUDGE BARATTA:  Is that the basis then for

20 your belief that there is no evidence of conduit flow

21 on the site?

22             DR. RIZZO:  The evidence for the conduit

23 flow is the fact that the vertical fractures in both

24 directions were filled with residual soil or weathered

25 rock, weathered limestone.
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1             JUDGE BARATTA:  That's what I meant.

2             DR. RIZZO:  Yes.

3             JUDGE BARATTA:  Okay.  Thank you.  Could

4 we bring up PEF Exhibit 204?

5             MR. FLYNTZ:  (Complies.)

6             JUDGE BARATTA:  If you would just blow it

7 up a little bit.  

8             MR. FLYNTZ:  (Complies.)

9             JUDGE BARATTA:  This is an exhibit I think

10 that says it's a cross section, which is about 20

11 miles north of the Levy site.  Do you recall this one?

12             DR. RIZZO:  I'm not sure I recall that

13 one.  I have seen some sections -- this is an

14 east/west section?

15             JUDGE BARATTA:  Over in the lower right I

16 believe it shows where the section was taken.  Can we

17 slide that?

18             MR. FLYNTZ:  (Complies.)

19             JUDGE BARATTA:  Blow that up.

20             MR. FLYNTZ:  (Complies.)

21             JUDGE BARATTA:  Can you see that?  It

22 shows where that --

23             DR. RIZZO:  Yeah, okay.  That's north of

24 the Levy site.  Yes, sir.  

25             JUDGE BARATTA:  All right.  Yeah.  Could
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1 we go over to the western boundary of that figure?

2             DR. RIZZO:  Left hand side of the page.

3             JUDGE BARATTA:  Left hand side of the

4 page.  What I was trying to determine from this since

5 it has a number, quite a bit of information about the

6 subsurface structure, is where on that slice with the

7 Levy site.  According to your -- it says PEF Exhibit

8 204 says that the cross section is about 20 miles

9 north of the Levy site.  But it was not clear to me

10 where the Levy site would be along that line and then

11 20 miles south of that.  Do you know where that would

12 be on there?

13             DR. RIZZO:  I think it is labeled there

14 but I -- would you mind if I walked up to the screen?

15             JUDGE KARLIN:  Well, can counsel hand Dr.

16 Rizzo -

17             JUDGE BARATTA:  It says projected location

18 but I can't quite tell.  Is that an accurate --

19             DR. RIZZO:  Thank you.

20             JUDGE KARLIN:  Thank you.  Counsel has

21 handed him a hard copy of the exhibit.  It's hard to

22 read from a distance.

23 `           DR. RIZZO:  Okay.  I have it in front of

24 me now, Dr. Baratta.  What was your question?

25             JUDGE BARATTA:  It says 20 miles south
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1 because that line slants, as you notice, does it mean

2 -- is it 20 miles perpendicular to that line or 20

3 miles south?  That kind of moves it over in a way

4 relative to the structure.

5             DR. RIZZO:  I believe it is probably 20

6 miles south as the compass.

7             JUDGE BARATTA:  Okay. All right.

8             JUDGE KARLIN: But aren't you asking where

9 was the closest point on this cross section that 20

10 miles south would be?

11             JUDGE BARATTA:  Yeah.  I'm trying to

12 figure that out because it's confusing.

13             DR. RIZZO:  Oh, it's on the paper like

14 this.

15             JUDGE KARLIN:  I understand that, but if

16 you did a -- where does it hit on there, 20 miles from

17 it?

18             JUDGE BARATTA:  If you notice on the

19 figure there is an arrow and it says "projected

20 location of LNP site approximately 20 -- actually it's

21 20 kilometers I think, 12 miles south of the cross

22 section line."  But the line is at an angle relative

23 to the north/south axis, or east/west axis, I should

24 say.  It does not run east/west.

25             DR. RIZZO:  Correct.
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1             JUDGE BARATTA:  So when it says it is 20

2 miles south, it's actually closer to the western edge

3 of that figure than would be implied by the location

4 of that arrow?

5             DR. RIZZO:  Oh, I see what you are saying.

6             JUDGE BARATTA: And what I'm trying -- and

7 there is some structure that comes in there, if you

8 look at the figure which depicts that structure, the

9 subsurface structure.  As you get closer to the

10 western edge, particular that one structure, I can't

11 quite make out what it is that's in gray, that gets

12 larger there and as you move more towards the westerly

13 direction I'm wondering if that has any impact on what

14 might be encountered when --

15             DR. RIZZO:  Oh, that material right there?

16             JUDGE BARATTA:  That material there and

17 also below that there is material that's in gray.  You

18 see there's some structure that occurs as you go down.

19             DR. RIZZO:  This material is Miocene, NH,

20 which is -- means it is --

21             JUDGE BARATTA:  So it's the material that

22 is on the extreme western edge you are referring to

23 now?

24             DR. RIZZO:  Yes.  That material is 25

25 million years old whereas the Avon Park is -- we have
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1 Miocene overlying Ocala, overlying Avon Park.  And

2 this area, the -- in the area of the site the Avon

3 Park is generally like this with a little bit of an

4 arch to it, overlying that is the Ocala a little bit

5 of an arch to it, and overlying that is Miocene and

6 younger.  Now, sometime between 40 million years ago

7 and 25 million years ago that upper surface was eroded

8 away exposing the Avon Park, the ground surface.  So

9 the Ocala is absent and at the site the Miocene is

10 absent.  

11             Then, the catenary soils that we refer to

12 washed in and settled on top directly in the Avon

13 Park.  So there's a big gap in age between the Avon

14 Park and the catenary soils.  Now, that gap for a

15 period of time that Avon Park was exposed to the air. 

16 It was what we call an erosional surface because the

17 overlying material had eroded off and it exposed to

18 air and that's when the Avon Park became undulatory,

19 so to speak, as we found in our borings.

20             Our plant is founded on top of the Avon

21 Park.  But if you go east, west, north or south of our

22 site you will encounter Ocala or formations like the

23 Ocala.  They are Miocene, for example.

24             JUDGE BARATTA:  All right.  Now, would

25 that occur quickly enough so that the well field,
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1 which I think is located south, southeast I think --

2             DR. RIZZO:  Yes.

3             JUDGE BARATTA:  -- so that you get

4 significant change, because one of the questions I

5 asked earlier was:  Is the transition between the

6 Ocala and the Avon, is it abrupt transition or is it

7 a gradual transition?  Sounds like you are saying it's

8 somewhat of a gradual transition.

9             DR. RIZZO:  Exactly.  Particularly from a

10 hydrogeologic perspective the change is gradual.  And

11 that's really one of the reasons why it's called the

12 Floridan Aquifer without distinguishing between the

13 two Ocala and the Avon Park, both comprise the

14 Floridan.

15             JUDGE BARATTA:  But the Avon Park is

16 dolomitic in nature --

17             DR. RIZZO:  That's right, sir.

18             JUDGE BARATTA:  -- whereas the Ocala is

19 not?

20             DR. RIZZO:  That's correct.

21             JUDGE BARATTA:  So my question is: Is it

22 gradual enough that you would not get a significant

23 amount of Ocala formation as you move away from the

24 Nuclear Island towards the well field and beyond?

25             DR. RIZZO:  It's my opinion that the Ocala
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1 begins -- can I ask we bring up one of the exhibits?

2             JUDGE KARLIN:  If it is helpful.

3             DR. RIZZO:  Let me ask 205.  

4             MR. FLYNTZ:  (Complies.)

5             DR. RIZZO:  Okay.  Similar to the figure

6 you just showed me, Dr. Baratta, this is a section

7 that runs north/south, from here to the south.  Okay.

8 And you here in the -- you see the arching effect I

9 was describing where the Avon Park is up here then on

10 top of that is --

11             JUDGE BARATTA:  In the inset there you are

12 saying that that shaded area represents the arching of

13 a -- is that the Avon Park?

14             DR. RIZZO:  And the Ocala, yes. Actually

15 it's the Floridan Aquifer, is what it is, what they

16 are mapping there.  They distinguish between the two. 

17 But there's a little zone up here where the Avon Park

18 is exposed to the ground surface.

19             JUDGE BARATTA:  That's on the extreme left

20 there?

21             DR. RIZZO:  Yes.

22             JUDGE BARATTA:  Where -- now, that's at

23 the -- does that correspond to the top?  That line

24 that's on the right that runs kind of like a

25 north/south line, that's a cut showing that, is that
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1 what that is?

2             DR. RIZZO:  Here you mean?

3             JUDGE BARATTA:  No, no.  If you go over to

4 the map of Florida itself, actual showing -- where is

5 this cut?

6             JUDGE KARLIN:  Do we have another pointer? 

7 Where is our pointer?

8             DR. RIZZO:  You mean the cut for the barge

9 canal?

10             JUDGE BARATTA:  No.  What I am referring

11 to is that inset is a cut -- here.  You look this

12 inset is that lying along line there? 

13             DR. RIZZO:  Yes, sir.  

14             JUDGE BARATTA:  Okay.  Now, so this edge

15 over here corresponds to that point there; is that

16 correct? 

17             DR. RIZZO:  That's correct.

18             JUDGE BARATTA:  Okay. So the northern part

19 of that line in the right hand part of the figure

20 corresponds to the left hand edge of the inset, and

21 then you go south in this more or less southerly

22 direction.

23             DR. RIZZO:  That's correct.

24             JUDGE BARATTA:  All right.  So now where

25 on the -- in the inset is the Levy site?  That is
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1 labeled there I think?

2             DR. RIZZO:  Yes, right there.

3             JUDGE BARATTA:  Okay.  And that's -- you

4 are saying that that's where the Avon Park formation

5 -- 

6             DR. RIZZO:  Daylights, comes to the

7 surface.

8             JUDGE BARATTA:  Okay. 

9             DR. RIZZO:  And that would be -- that

10 corresponds to what we call the North Property.

11             JUDGE BARATTA:  And the South Property

12 would be where?

13             DR. RIZZO:  South Property is a little bit

14 further to the right and there's a notation there that

15 culls out the canal, the Cross Barge Canal.

16             JUDGE BARATTA:  Okay. 

17             DR. RIZZO:  The well field and the South

18 Property is just to the left of that Barge Canal.

19             JUDGE BARATTA:  So looks like there might

20 be a little bit of the Ocala formation?

21             DR. RIZZO:  That's right, sir. 

22             JUDGE BARATTA:  But as you go towards Big

23 King --

24             JUDGE KARLIN:  Can I just clarify?  Are

25 you saying that the Ocala formation is at the location
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1 of the South Property well site? 

2             DR. RIZZO:  I am saying that the wells --

3             JUDGE KARLIN:  Yes. 

4             DR. RIZZO:  -- production well, the

5 uppermost portion of those wells could be in the

6 Ocala, maybe the upper 10 feet.

7             JUDGE KARLIN:  I see.

8             DR. RIZZO:  Below that they will be in the

9 Avon Park.

10             JUDGE KARLIN:  So if I ask you how far

11 away is the Ocala formation from the South well site,

12 you would say it's right there?

13             DR. RIZZO:  It's there. 

14             JUDGE KARLIN:  It's in the -- well, I

15 thought we had been -- okay.

16             DR. RIZZO:  The other piece of evidence to

17 that is that when the Cross Barge Canal was excavated

18 by the Corps of Engineers they did some work there and

19 they called the rock they encountered the Inglis

20 formation, after the nearby town of Inglis.  It's

21 generally considered the Inglis is part of the

22 Ocala/Avon Park formation.  Now, they called Inglis -

23 I personally, my personal opinion it's Ocala that they

24 encountered in the Barge Canal.

25             JUDGE KARLIN:  Okay.  Thank you.
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1             JUDGE BARATTA:  Previously we mentioned

2 the two springs, and I know I'm going to murder the

3 name of these springs so I apologize.  Is it the Big

4 King and the Little King, right?

5             DR. RIZZO:  (Non-verbal response.) 

6             JUDGE BARATTA:  Okay.  Where would they be

7 relative to that, on that -

8             DR. RIZZO:  Jeff, can you help me with

9 that? 

10             MR. LEHNEN:  I think it would be better to

11 look at a different exhibit.  Can we look at Exhibit

12 212?

13             JUDGE BARATTA:  Yeah.

14             JUDGE KARLIN:  Yes.  Please bring that up. 

15             MR. FLYNTZ:  (Complies.)

16             It should be around Exhibit 1. 

17             JUDGE KARLIN:  What page?

18             MR. LEHNEN:  I think to help everyone

19 understand where they are located.

20             JUDGE KARLIN:  This is PEF Exhibit 212,

21 for the record.

22             MR. LEHNEN:  And it should be around

23 Exhibit 1 of that document.

24             JUDGE KARLIN:  What page?

25             MR. LEHNEN:  I think to help every
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1 understand where Big King and Little King Springs are

2 located, this is the northern property --

3             JUDGE BARATTA:  Okay.  Which figure is

4 this, you are referring to?  What is the figure

5 number?

6             MR. LEHNEN:  Figure number -- well, it is

7 Exhibit 1 in Exhibit 212.

8             JUDGE BARATTA:  Okay. So it is Exhibit 1

9 in Exhibit 212.

10             JUDGE KARLIN:  PEF Exhibit 212.

11             MR. LEHNEN:  This shows the northern

12 property boundary and the southern property boundary. 

13 Big King and Little King Spring are located just to

14 the northeast about 3,000 feet from the north --

15 excuse me -- to the northwest, about 3,000 feet from

16 the corner of the property.  And so referring back to

17 geologically we have all the borings in the Nuclear

18 Island area here.

19             JUDGE KARLIN:  You are pointing to the

20 North Property.

21             MR. LEHNEN:  The North Property and the

22 cross section we were looking at previously as you

23 move to the north it seemed to indicate that the Avon

24 Park was present and exposed near land surface to the

25 north of the northern site.  So --
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1             JUDGE KARLIN:  No, wait a second.  I

2 thought it was the opposite, Dr. Rizzo, that the Avon

3 Park -- the Avon Park is the north and the Ocala is

4 down towards the south; is that correct?

5             DR. RIZZO:  Well, you are going to

6 encounter the Ocala as you go far enough north and far

7 enough west --

8             JUDGE KARLIN:  Yes, yes.

9             DR. RIZZO:  -- you are going to encounter

10 it. 

11             JUDGE KARLIN:  But at this location the

12 Ocala is down towards the southern tip, part of the

13 southern site; is that right?   You said there was a

14 10 foot lens called the Inglis, which you call the

15 Ocala, which is on the southern part of this site; is

16 that right?  

17             DR. RIZZO:  Yes, but please appreciate

18 that the whole structure is domed, or arched.  So you

19 have Ocala here and Ocala here, and Ocala here, and

20 Ocala there.

21             JUDGE KARLIN:  That straightens it out. 

22 Very good.

23             JUDGE BARATTA:  All right.  So what this

24 shows is that those springs are well into what is

25 almost exclusively the Avon Park formation?
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1             DR. RIZZO:  I think they are in Avon Park. 

2 That's not far enough north yet.

3             JUDGE BARATTA:  And the lower portion of

4 the site where the proposed production wells would be

5 -- or excuse me, are you referring to that as the

6 southern --

7             JUDGE KARLIN:  Well, the southern property

8 where the well fields production wells are going to

9 be, proposed to be located. 

10             JUDGE BARATTA:  -- the southern property,

11 is where the wells, the production wells, yes.  And

12 that's where you start to transition into the Ocala

13 formation?

14             DR. RIZZO:  Yes, sir.  

15             JUDGE BARATTA:  Would that account for the

16 higher transmissivity that was observed down in that

17 portion versus the northern property?

18             DR. RIZZO:  I think so, yes, sir, my

19 opinion.

20             JUDGE BARATTA:  All right.

21             JUDGE KARLIN:  Well, could I ask: Was

22 higher transmissivity observed in the southern portion

23 of the property?

24             DR. RIZZO:  The only investigation work

25 that we have done in that direction away from the
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1 North Property, is the installation of some monitoring

2 wells, monitoring wells about a mile to a

3 mile-and-a-half south of the reactors.  Those

4 monitoring wells were used to give us water levels --

5             JUDGE KARLIN:  Yes. 

6             DR. RIZZO:  -- and for sampling of the

7 water.

8             JUDGE KARLIN:  So if those monitoring

9 wells only gave you water levels and water quality

10 sampling?

11             DR. RIZZO:  That's correct. 

12             JUDGE KARLIN:  It didn't do anything with

13 the geology or core pore borings or that sort of

14 thing?

15             DR. RIZZO:  No.

16             JUDGE KARLIN:  Okay. 

17             JUDGE BARATTA:  I misspoke.  I think it

18 was predicted that there would be higher

19 transmissivities based on the regional models --

20             JUDGE KARLIN:  Right.

21             JUDGE BARATTA:  I think that's what was

22 actually stated; is that correct? 

23             DR. RIZZO:  Yes, that's right.

24             JUDGE BARATTA:  And that would most likely

25 be because of the -- if, in fact, it does have a
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1 higher transmissivity it would be because of the

2 presence of the Ocala formation in all probability?

3             DR. RIZZO:  Yes.  But pardon me, Dr.

4 Baratta, it is a little bit of a circular argument

5 because the -- if you have the higher transmissivity

6 you probably have Ocala.  If you have lower

7 transmissivity you probably have Avon Park.  It's like

8 the figure that Dr. Charbeneau showed earlier today. 

9 When we had the light blue and we suggested, well,

10 this area of higher transmissivity is probably where

11 the Ocala starts, it goes back and forth.

12             JUDGE CHARBENEAU:  Can I break in with a

13 couple questions, Tony?

14             JUDGE BARATTA:  Sure.

15             JUDGE CHARBENEAU:  Going back to the

16 monitoring wells, how many of those were installed?

17             DR. RIZZO:  My knowledge is two of them

18 were installed by CH2M HILL.

19             JUDGE CHARBENEAU:  Was any coring done

20 along with those when they were being drilled?  Was

21 there any geologic log taken?

22             MR. LEHNEN:  Yes.

23             JUDGE CHARBENEAU:  Okay. So you have got

24 some information on the materials that were

25 encountered?
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1             MR. LEHNEN:  Yes.

2             JUDGE KARLIN:  We need to make sure we

3 know who is answering.

4             MR. LEHNEN:  Mr. Lehnen -

5             JUDGE CHARBENEAU:  It's Mr. Lehnen.

6             MR. LEHNEN:  -- and if I could refer to

7 the Board Exhibit that we looked at previously it

8 shows the locations of those monitor wells that are

9 outside of the vicinity of the Nuclear Islands.

10             JUDGE CHARBENEAU:  And those were on the

11 South Property, I believe.

12             MR. LEHNEN:  Not quite.  This previous

13 figure or the next figure on the set.

14             MR. FLYNTZ:  (Pulling up exhibit.)

15             JUDGE KARLIN:  So we are looking at Board

16 Exhibit Number 1; is that correct, page 7?  All right.

17             MR. LEHNEN:  What you can see here are the

18 two Nuclear Islands outlines where Dr. Rizzo was

19 talking about the high density in borings that were

20 drilled.  But there were also -- we labeled them

21 monitoring wells.  They were put in to develop water

22 level and water quality data and those extend about a

23 mile southeast of the Nuclear Island location and

24 about a mile southwest of the Nuclear Island.  So the

25 southern property begins just beyond this southernmost
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1 monitor well.  And so if we looked at the distance

2 from the Nuclear Island to the centroid of the well

3 field it's about three miles.  So we do have good data

4 at these two locations, which closes that distance up

5 to about two miles.

6             JUDGE CHARBENEAU:  The fact that these are

7 on a Board Exhibit means it's likely that when we

8 visited the site -- I remember seeing monitoring wells

9 -- we might have actually seen some of those?

10             MR. LEHNEN:  Yes, sir.  And, again, we saw

11 Avon Park in all these borings that were installed

12 outside of the Nuclear Island, but we did not get on

13 to the southern property with this southernmost well. 

14 We are right at the edge.

15             JUDGE CHARBENEAU:  Thank you.

16             JUDGE KARLIN:  Could I ask something on

17 that?  You say you saw Avon Park with those borings?

18             MR. LEHNEN:  Yes, in the boring logs.

19             JUDGE KARLIN:  Okay. So describe how you

20 saw them and what you saw in the boring logs.

21             MR. LEHNEN:  Well, these wells were

22 drilled in the same manner as the 118 borings -

23             JUDGE KARLIN:  Okay. 

24             MR. LEHNEN:  -- where you get continuous

25 force, and so we saw the typical geologic material
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1 that defines the Avon Park and we did not see the

2 material that would define the Ocala limestone.

3             JUDGE KARLIN:  So you sampled the rock and

4 the material you were getting out of the core hole and

5 you found it was more Avon Park, which would be more

6 -- have more magnesium in it, I guess; is that

7 correct, as opposed to the limestone that would be

8 Ocala?

9             MR. LEHNEN:  Yeah, the Avon Park being a

10 dolomitic limestone --   

11             JUDGE KARLIN:  Dolomitic.

12             MR. LEHNEN:  -- has more magnesium

13 replacing the calcium in the matrix of the rock.  So

14 it's a calcium, magnesium, and carbonate.

15             JUDGE KARLIN:  Right.

16             MR. LEHNEN:  A pure limestone like the

17 Ocala would be a calcium carbonate.

18             JUDGE KARLIN:  And is this -- is it a

19 gradual -- is there some scientifically established

20 line which says if it has got 20 parts per million of

21 magnesium then it's dolomitic, and if it has got less

22 than that it's limestone or something or is it just a

23 judgment call as to what you have got there?  Is it a

24 gradual transition or a sharp line?

25             MR. LEHNEN:  It is a very gradual
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1 transition and the terminology the geologists will use

2 is if it's predominately limestone and a little bit of

3 dolomite they will call it dolomitic limestone.  If it

4 is predominately dolomite with some calcium carbonate

5 or limestone they will call it a dolostone or a weak

6 dolomite.

7             JUDGE KARLIN:  And when you -- you were

8 involved in the drilling of these wells, Mr. Lehnen?

9             MR. LEHNEN:  I was personally not involved

10 in the drilling of wells, but I reviewed all the well

11 boring logs during our work with developing the

12 models.

13             JUDGE KARLIN:  Okay.  And when you

14 reviewed the well boring logs what was the

15 characterization of what you found, you know, in the

16 terminology you just used predominately this,

17 predominately that, what was -- what did you find in

18 those wells?

19             MR. LEHNEN:  I would call it a dolomitic

20 limestone at the very top of the Avon Park, but

21 grading into more of a dolomite as you drove deeper. 

22             JUDGE KARLIN:  Okay. 

23             MR. LEHNEN:  And it is somewhat variable

24 from borehole to borehole.

25             JUDGE KARLIN:  How deep were these
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1 boreholes?

2             MR. LEHNEN:  At the location, the southern

3 locations or actually these four outlying locations

4 are clusters of a shallow well and a deep monitor

5 well, and the shallow wells were drilled about 30 to

6 40 feet deep and the deeper monitor wells are drilled

7 100 to 110 feet deep.  So the deep wells would have

8 penetrated 50 feet of the Avon Park.

9             JUDGE KARLIN:  Okay.  And these are

10 located; the southern two wells shown here are north

11 of the well field by about two miles?

12             MR. LEHNEN:  Correct.

13             JUDGE KARLIN:  Okay.  Thanks.

14             JUDGE BARATTA:  I don't want to get into

15 this now because we are going to discuss modeling

16 later on, but since we have this figure that shows

17 those monitoring wells.  I assume you have -- when you

18 say you monitor, what were you monitoring for in those

19 wells?

20             MR. LEHNEN:  In these wells we are

21 discussing these were -- we monitored for contiguous

22 water level data for one year.  So we put water level

23 data recorders in these four outlying clusters as well

24 as the four near field clusters, near the Nuclear

25 Islands and collected 1-year of water level data from
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1 the surficial and the Floridan.

2             JUDGE BARATTA:  And would that data be

3 suitable for use in developing the finer grid model

4 that was -- would that be factored into that?

5             MR. LEHNEN:  The extraction of the finer

6 grid model from the regional model, brings with it all

7 of the model parameters that are built into the

8 regional model.  So it remains faithful to the

9 regional model and its water level data and its

10 calibrations.  And so we did not -- in the Model

11 Number 1 we did not modify any of the water levels in

12 the model to reflect the levels that we observed in

13 the field.

14             JUDGE BARATTA:  So that data was not

15 included in Model Number 1 then -

16             MR. LEHNEN:  That's correct. 

17             JUDGE BARATTA:  -- in developing Model

18 Number 1?

19             MR. LEHNEN:  But that data was included in

20 Model Number 2, where we did use the water level data

21 from these wells as well as a few other wells that

22 were in the model domain to develop the Model Number

23 2.

24             JUDGE BARATTA:  Okay.  Like I say, I don't

25 want to get too far into that.  I just wanted to
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1 clarify that.  We have a number of questions on that

2 later on.

3             Let's just drop back to, I think it was

4 Exhibit 205, was that the one that showed the

5 north/south line?

6             JUDGE KARLIN:  PEF Exhibit?

7             JUDGE BARATTA:  PEF Exhibit 205.  We

8 previously had looked at another exhibit that showed

9 that line running more or less east/west.  

10             DR. RIZZO:  Yes, sir.  

11             JUDGE BARATTA:  Where would that line be

12 on this figure?

13             DR. RIZZO:  I think that east/west line

14 that you are referring to must be in this area.

15             JUDGE BARATTA:  So in looking at it on the

16 cross section there in the upper left, can you

17 guesstimate where that would be?

18             DR. RIZZO:  I'm sorry, sir?

19             JUDGE BARATTA:  On the little cross

20 section that's in the upper left there, about where

21 would that be?

22             DR. RIZZO:  It would be about here. 

23 Somewhere in that vicinity.

24             JUDGE KARLIN:  Far left hand side of the

25 graph.
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1             DR. RIZZO:  I am saying that your cross

2 section, if you pardon my expression, is somewhere in

3 the vicinity of this end of this cross section.

4             JUDGE BARATTA:  Right.  Okay. 

5             DR. RIZZO:  So you are over here.

6             JUDGE BARATTA:  So it would probably be

7 included though in there would be your best guess, is

8 that --

9             DR. RIZZO:  I can't speak to that.  They

10 do show the location of the borings that were used to

11 develop this section and those borings are located on

12 the -- over here as well.  And you can see that one of

13 those borings is near the Barge Canal here and -- so

14 you can get a very good location of where you are,

15 what formation you are in.

16             JUDGE BARATTA:  Do you have any idea how

17 close that one boring that was used to develop that is

18 to the South Property?

19             DR. RIZZO:  Well, the one nearest the

20 Barge Canal is probably within -- within a mile, to

21 the best of my opinion.  Within a mile.

22             JUDGE BARATTA:  Okay.  All right.

23             JUDGE KARLIN:  Let me just ask, Dr. Rizzo,

24 is the microphone covered up by your materials.

25             DR. RIZZO:  No, it's right here.
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1             JUDGE KARLIN:  Okay. Good.  I just wanted

2 to make sure.

3             DR. RIZZO:  I had my hand on it for a

4 second.

5             JUDGE KARLIN:  Oh, okay, I heard some

6 noise going on there.

7             JUDGE BARATTA:  I have a question for Dr.

8 Griffin.

9             DR. GRIFFIN:  Yes.

10             JUDGE BARATTA:  Isn't it true that

11 construction of storm water ponds in karst terrains

12 has led to the formation of sinkholes?

13             DR. GRIFFIN:  In certain locations it has,

14 yes, sir.

15             JUDGE BARATTA:  Can you explain why that

16 happens?

17             DR. GRIFFIN:  In areas prone to sinkholes

18 you do have solution cavities and they would fill up

19 with sand or rock actually as described here.  But in

20 some locations those might be larger, and filled and

21 closed after a period of long drought the level of the

22 potential -- goes much lower when the water fills up

23 the pond quickly, you generate a large head, a large

24 differential in pressure, that often might flush out

25 some of the material in those solution cavities and



202-234-4433
Neal R. Gross & Co., Inc.

Page 1247

1 open them up.  But it's not universally happening.  It

2 only happens if those sinkholes are already there,

3 just you can't see it.

4             JUDGE BARATTA:  So the sinkhole was

5 already there, it doesn't actually create a sinkhole

6 it just takes the material -- 

7             DR. GRIFFIN:  For the most part.  It

8 takes; you know, a long time to dissolve the limestone

9 to create the sinkhole.

10             JUDGE BARATTA:  That explains why the road

11 at the end of my street collapsed a number of years

12 ago.

13             DR. GRIFFIN:  If I may ask was that after

14 a droughty period, a dry period?

15             JUDGE BARATTA:  I think it was.  It's

16 central Pennsylvania it's all limestone, it's not

17 dolomitic.

18             I have some more questions for Dr. Lehnen. 

19 Do you want to ask Dr. Rizzo or Dr. Griffin any

20 questions?

21             JUDGE CHARBENEAU:  I have a couple for Dr.

22 Rizzo, if I could.

23             JUDGE BARATTA:  Okay.  Why don't we

24 torture him a little longer, then we will --

25             JUDGE CHARBENEAU:  Okay. I would say it is
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1 my pleasure, but.

2             Looking at page 4 of your testimony you

3 say that your study was designed to look at four

4 issues with regard to the Avon Park formation.  And

5 issue number 2 was the postulation that dissolution

6 activity in the Avon Park formation could be activated

7 or changed over the lifetime of the LNP.

8             Were these issues identified early and

9 independently of the issues that we are dealing with

10 here today?  Were those kinds of the bases for

11 planning your investigation of the site?

12              DR. RIZZO:  Yes.

13             JUDGE CHARBENEAU:  So they have had

14 nothing to do with trying to address the questions

15 that we are dealing with today?

16             DR. RIZZO:  No, those were established --

17 those issues were viewed as safety-related issues and

18 weren't specifically investigated in that perspective.

19             JUDGE CHARBENEAU:  So your investigation

20 really was aimed at trying to look at the possibility

21 of dissolution activity at this location?

22             DR. RIZZO:  Yes, sir.  

23             JUDGE CHARBENEAU:  On page 7 of your

24 investigate you state that there is evidence of

25 limited minor karst activity.  And I would like to
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1 know what this means, what does limited minor karst

2 activity in terms of the presence, number, size--if at

3 all--and any extent of conduits?  I'm not sure what

4 limited minor karst activity is.

5             DR. RIZZO:  Okay.  When we drilled these

6 118 borings we did not get 100 percent recovery in

7 every boring.  There were some zones where we didn't

8 get 80 percent for example, leaving 20 percent in the

9 case of a 5-foot run, a foot of something.  In some

10 cases we could not find evidence of weathered rock or

11 soil but we -- and we had a core that went through it. 

12 So we took the position that that is a possible void. 

13 Some people would call it a cavity, another would call

14 it a -- somebody might call it a vug, but it is a

15 solution activity that occurred.  And you look at the

16 ends of the core, you can see the evidence of

17 solutioning indicating up and down on the pieces you

18 did recover.  So that's -- when we -- then we set

19 about to quantify that.  We looked at all of our

20 borings, all of our core and we did a statistical

21 analysis of those cores to determine how much and to

22 what degree we had that kind of recovery.  

23             JUDGE CHARBENEAU:  Yes. 

24             DR. RIZZO:  And as we reported in the SAR

25 and to the Staff, NRC Staff, we drew some conclusions
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1 on the size of the potential, I say potential voids,

2 caverns, cavities, what have you in the rock

3 underneath there because we couldn't find evidence

4 that we could defend that there was actually soil in

5 that void.  It doesn't mean there wasn't, because I am

6 using wash water to drill and I could have washed that

7 soil out and never know it, but we took a conservative

8 stance on that and we did a histogram and we found

9 that we had those kinds of, shall we say, lack of

10 recovery averaging in some cases as much as 2 feet, 3

11 feet in that order.  So it gave us a handle on it.

12             Then we also did an analysis to determine

13 what the lateral extent of those could be because they

14 usually occur, as I mentioned earlier, at the

15 intersection of the vertical fracture and our bedding

16 plain plus sign morphology.  We did that by the grout

17 take test programs.  Knowing where the grout went, how

18 far it traveled, what the quantity was that gave us a

19 handle on how big the void could be.  That's how we

20 got the lateral.

21             JUDGE KARLIN:  Could I ask, you said

22 something about 3 feet by 3 feet when you were talking

23 about the voids?

24             DR. RIZZO:  I said, we had areas where the

25 recovery in the core barrels we were missing three
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1 feet, for example, in some areas.

2             JUDGE KARLIN:  Yes, out of?

3             DR. RIZZO:  Maybe 10.

4             JUDGE KARLIN:  So 30 percent, can you put

5 a percentage on how much on your total core samples

6 you found potential voids?

7             DR. RIZZO:   Of the total volume?

8             JUDGE KARLIN:  Yes, I guess.

9             DR. RIZZO:  Well, it is a very low

10 percentage.

11             JUDGE KARLIN:  All right.

12             DR. RIZZO:  Very low.  I have to do a

13 calculation, but it is a very low number.

14             JUDGE KARLIN:  So what were you describing

15 when you said 3 feet out of 10 feet, 70 --

16             DR. RIZZO:  That is a single core --

17             JUDGE KARLIN:  A given single core.

18             DR. RIZZO:  -- 4 inches diameter or 3

19 inches in diameter.

20             JUDGE KARLIN:  So you found some that had

21 voids of 30 percent of the 5 foot or 10 foot section?

22             DR. RIZZO:  Yes, that's correct, sir.

23             JUDGE KARLIN:  Did you find any larger

24 than that?

25             DR. RIZZO:  In one boring, one boring
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1 outside the nuclear safety area we -- it was drilled

2 very early on.  There was a total of 19 feet out of

3 maybe 150 that we couldn't explain -- we couldn't

4 clearly define as non-solution activity.  We took it

5 to be solution activity.

6             JUDGE KARLIN:  Well, that 19 feet out of

7 150 is not as high a percentage as 3 feet out of 10.

8             DR. RIZZO:  That's right.  And if you took

9 the -- if you took the entire volume that we

10 investigated --

11             JUDGE KARLIN:  Entire what?

12             DR. RIZZO:  -- volume of rock investigated

13 --

14             JUDGE KARLIN:  Volume, yes, okay.

15             DR. RIZZO:  -- it's a very small

16 percentage of the total.

17             JUDGE KARLIN:  Right.  Could that be what

18 the Intervenors would say is evidence of a

19 preferential pathway?

20             DR. RIZZO:  The Intervenors might say

21 that's evidence of karst features.  I don't think they

22 can argue it's a preferential pathway.  They could,

23 but --

24             JUDGE KARLIN:  What would you say to that?

25             DR. RIZZO:  I would say that's not true
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1 because they aren't continuous.  We did not find

2 continuity in those fractures.

3             JUDGE CHARBENEAU:  And that's based on

4 your grout test?

5             DR. RIZZO:  On the grout test, exactly.

6             JUDGE KARLIN:  If you had done the grout

7 test and there was a preferential pathway of any

8 significance, you would still be pumping grout; is

9 that what you are telling me?

10             DR. RIZZO:  Well, we would have stopped,

11 but, yes, in theory that's correct.

12             JUDGE KARLIN:  Okay.  It would have been

13 a lot of grout going down there is --

14             DR. RIZZO:  Yes, it would be a lot. 

15 That's correct.  Exactly right.

16             JUDGE CHARBENEAU:  I have just got a

17 couple more.  A lot of these have already been

18 answered.

19             Is all of the Avon Park formation

20 dolomitic, is that kind of the designation of Avon

21 Park is that it's a dolomitic part of the Floridan?

22             DR. RIZZO:  It is dolomitic and sometimes

23 dolomite all the way through or it means that more

24 that 90 percent of it is magnesium calcium.

25             JUDGE CHARBENEAU:  So there is no Avon
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1 Park that's calcium carbonate limestone?

2             DR. RIZZO:  I think that's, again, a good

3 argument.  I think they used one or the other to

4 define the Avon Park --

5             JUDGE CHARBENEAU:  Okay. 

6             DR. RIZZO:  -- to some degree.

7             JUDGE KARLIN:  Well, let me ask.  You were

8 saying that high transmissivity and translate is

9 characteristic of Ocala type of formations and lower

10 transmissivity relatively is more characteristic of

11 Avon Park.

12             DR. RIZZO:  Yes, sir.  

13             JUDGE KARLIN:  And you were sort of

14 talking about that as if it is a circular argument--

15 high transmissivity, well, that's what we define,

16 right, as Ocala, right?

17             DR. RIZZO:  Well, we used more than just

18 the transmissivity - 

19             JUDGE KARLIN:  Yeah, I mean you can go

20 down and actually bore a hole and sample the geology

21 and say, well, this is high dolomitic or is low

22 dolomitic or whatever it is.

23             DR. RIZZO:  Look at the fossils as well in

24 that formation, you use fossil analysis.

25             JUDGE KARLIN:  Okay.  And if I, I'm sorry,
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1 if I could just interrupt.  On this exhibit that we

2 have displayed, what is the number again, Mr. Flyntz,

3 do you know?

4             MR. FLYNTZ:  PEF 205. 

5             JUDGE KARLIN:  PEF 205, and page?

6             MR. FLYNTZ:  It's just a 1-page exhibit.

7             JUDGE KARLIN:  1-page exhibit.  

8             On the left hand side of this exhibit

9 there is a chart, an inset chart with a blue sort of

10 wave going downwards from left to right, there are

11 then vertical lines, you know, through that side of

12 the chart.  Are those vertical lines boreholes for --?

13             DR. RIZZO:  Not our boreholes.  

14             JUDGE KARLIN:  No, you are 118, but --

15             DR. RIZZO:  Right.

16             JUDGE KARLIN:  -- they represent data

17 points, sampling points -- 

18             DR. RIZZO:  Yes, sir.  

19             JUDGE KARLIN:  -- for this particular

20 chart.  And what's -- and so how many boreholes are we

21 talking about?  It looks like about 9 or 10.

22             DR. RIZZO:  Yes.  

23             JUDGE KARLIN:  1, 2, 3 -- all right.

24             DR. RIZZO:  That's testing all the way to

25 the far south though, what's of interest to us are
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1 these.

2             JUDGE KARLIN:  Okay.  Well, those are

3 let's say 10 vertical boreholes shown on that left

4 hand inset, what's the mileage distance that is shown

5 by that from left to right?  Not the vertical, the

6 horizontal axis now.

7             DR. RIZZO:  This distance?

8             JUDGE KARLIN:  Yes, all the way across

9 from the left to the right on that particular chart,

10 20 miles, 5 miles?

11             MR. DAVIES: 100 miles.

12             DR. GRIFFIN:  100 miles, maybe 115.

13             JUDGE KARLIN:  100 miles?  So you got 10

14 sampling points for 100 miles?

15             DR. RIZZO:  This is a regional geologic

16 picture, yes, sir.  They are very deep as well.

17             JUDGE KARLIN:  So this site could just be

18 a little blip on this thing it wouldn't even notice

19 it?

20             DR. RIZZO:  In fact, it is just a little

21 blip right there.  

22             JUDGE KARLIN:  Okay. 

23             DR. RIZZO:  That's right.

24             JUDGE KARLIN:  Is that -- I mean for a

25 regional model it gives you a certain level of
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1 precision, it doesn't seem to give much precision with

2 regard to this well field, this 2,000 acres.

3             DR. RIZZO:  It depends on -- somewhat on

4 the issue we are addressing.

5             JUDGE KARLIN:  Right.

6             DR. RIZZO:  The issue I was addressing

7 with Dr. Baratta, Dr. Charbeneau is: where is the

8 Ocala?

9             JUDGE KARLIN:  Right.  Okay. 

10             DR. RIZZO:  That's what I was doing with

11 that figure.

12             JUDGE KARLIN:  Thank you, yes, okay,

13 that's right.

14             JUDGE CHARBENEAU:  Just a couple more.

15             Do you know of any well-developed karst

16 regions within the Avon Park formation anywhere in

17 Florida?

18             DR. RIZZO:  No, I do not.

19             JUDGE CHARBENEAU:  Is, to your knowledge,

20 all well-developed karst in Florida located within the

21 Ocala or is the Suwannee and --?

22             DR. RIZZO:  No, I think there is other

23 karst development besides the Ocala.

24             JUDGE CHARBENEAU:  We have got everything

25 else that I had, so I'm all set.
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1             JUDGE BARATTA:  You have covered most of

2 my questions.  I do have, Mr. Lehnen, Dr. Lehnen, a

3 couple of questions.  If we could bring up PEF Exhibit

4 218 --

5             MR. FLYNTZ:  (Complies.)

6             JUDGE BARATTA:  This is your rebuttal

7 testimony I believe. 

8             MR. LEHNEN:  Yes.

9             JUDGE BARATTA:  Let's go to page 5, answer

10 to question 7, let's see.  You say that, yeah, in the

11 third line down you say, you say the LNP, or second

12 line down, "The LNP site and the surrounding area

13 overly the Avon Park formation, a highly dolomitized

14 carbonate rock formation, that is resistant to

15 dissolution activity that creates new karst phenomena

16 such as preferential conduits."  And then later on, I

17 believe and I am stealing your question because I

18 realized I had this one, you say that "the Avon Park

19 formation is relatively permeable compared to other

20 carbonate rock within the Ocala formation."  

21             Yeah, it's still in there, it says,

22 "despite the Avon Park formation's resistance to

23 development of new karst phenomena its carbonate rocks

24 are relatively permeable compared to carbonate rock

25 such as within the Ocala."
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1             And that to a couple of us seemed to be

2 contradictory because we thought the permeability had

3 to do with the formation of conduits, which the Avon

4 Park formation is resistant to; could you explain

5 that, where we are erring in our --

6             MR. LEHNEN:  Yes, I can.  Well, because it

7 is a dolomite does not mean that the only permeability

8 is conduits.  Dolomites have primary porosity,

9 permeability, and they have vugs and various, you

10 know, very short and small distance openings. 

11             JUDGE KARLIN:  Did you say vugs? 

12             MR. LEHNEN:  Vugs, v-u-g-s,

13             JUDGE KARLIN:  Okay. 

14             MR. LEHNEN:  It's a real term.

15             JUDGE KARLIN:  All right. I think the

16 court reporter needed that.

17             MR. LEHNEN:  I'll define a vug.  A vug is

18 a very small open space in a rock.  And so you have

19 permeability in the rock matrix that's independent of

20 permeability that would be caused by dissolution

21 activity. 

22             You also have a more brittle rock than a

23 pure carbonate.  The dolomite rock is harder than pure

24 limestone and it is much easier to fracture that

25 harder rock as a result of that.  And so during past
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1 tectonic activity in the State you find fracturing in

2 the dolomites because they are more brittle.  And do

3 you have fracture patterns developed in dolomites and

4 while we saw those fractures filled with weathered

5 limestone and fill material that was also permeable. 

6             So those fractures even if they are not

7 open still have permeability.  So when you look at the

8 area of, say, a well field, and you are looking at how

9 will the aquifer behave, the permeability of that

10 dolomite does produce quite a bit of water even in the

11 absence of very large cavities and preferential

12 pathways.

13             JUDGE BARATTA:  And from what you describe

14 is that structure consistent with a porous media

15 approximation?

16             MR. LEHNEN:  Yes, it is, because the

17 porous media assumption looks at the bulk of the

18 aquifer or the bulk of the model layer and it gives it

19 a hydraulic conductivity and that hydraulic conductive

20 is really a value that the bulk of that material

21 represents to your analysis.  So if you are pumping a

22 well and the formation is dolomitic or dolomite but

23 there are no preferential pathways, you still have a

24 pretty high hydraulic conductivity because that rock

25 will transmit quite a bit of water to your well.
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1             JUDGE BARATTA:  And that conductivity

2 would be isotropic in that it would be uniform no

3 matter which direction you looked in?

4             MR. LEHNEN:  The assumption is made that

5 it is uniform.

6             JUDGE BARATTA:  Is that consistent though

7 with the structure that's typical of dolomite?

8             MR. LEHNEN:  Excuse me.  I couldn't hear

9 your question.

10             JUDGE BARATTA:  Is that consistent a

11 structure that you describe for dolomite with these

12 kinds of random fractures and such in there?

13             MR. LEHNEN:  Yes, it is because it's a

14 matter of scale if you look at the block of rock right

15 here you might have a vug and you might have some

16 porosity and you might have a fracture that is filled

17 with sand.  So that gives you a hydraulic conductivity

18 for that cube of rock.

19             If you look at many cubes of rock they

20 start to become very homogenous.  And so when we

21 simulate drawdowns we are looking at very large areas,

22 you know, a model domain of Model 1 and Model 2 400

23 square miles.  And so once you move out from the well

24 and you start averaging this hydraulic conductivity of

25 all these unique blocks of rock they may have
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1 differing hydraulic conductivities between themselves,

2 the system behaves very nicely as a porous media

3 system.

4             JUDGE KARLIN:  Can I just ask on that?  I

5 mean it sounds like you are saying if you look at this

6 as a very big scale and average everything out it

7 behaves like a porous medium system, but if you look

8 at it in more detailed scale localized such as not 400

9 square miles but this, you know, 3-mile radius around

10 this well field it may not be a porous medium -- may

11 say porous medium assumption may not be right.  If you

12 average everything out over 400 square miles that

13 looks fine.  Get down to a local detail and you might

14 have a conduit that goes to King Spring or something,

15 that's their concern; is it not?

16             MR. LEHNEN: Yes. 

17             JUDGE KARLIN:  And how do you respond to

18 that?

19             MR. LEHNEN:  Well, if a conduit was

20 present then you would have a preferential pathway.

21             JUDGE KARLIN:  Same thing, that's the same

22 thing a preferential --

23             MR. LEHNEN:  But, again, if there is no

24 evidence found in the investigations that were

25 performed that there are large conduits, granted the
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1 density of borings is much greater on the Northern

2 property than the Southern property, in fact, there

3 are no borings on the Southern property, but what we

4 also look at is beyond the site data.  So when we look

5 at the data we have from the Site the data we don't

6 have from the -- I'm sorry -- the Northern property,

7 the data we don't have from the Southern property but

8 then we keep looking.  We look beyond those boundaries

9 and as you go --

10             JUDGE KARLIN:  Yes, I understand that. 

11 But why didn't somebody put some boreholes near the

12 well field?  I mean this is an environmental

13 contention not a safety issue, couldn't somebody just

14 drop a few holes and say whatever, we got a pretty

15 good bead on the South Property now?

16             MR. LEHNEN:  If I can explain it.

17             JUDGE KARLIN:  Yes.

18             MR. LEHNEN:  It seems like it was a matter

19 of timing.  The original model was developed to

20 respond to the State of Florida's site certification

21 application and so we worked with the Southwest

22 Florida Water Management District to develop the Model

23 1 and their interest was in drawdowns and they are

24 very comfortable using the Regional Model to predict

25 those drawdowns because they have lots of experience
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1 with the model, they know it give them reliable

2 results.  So they didn't require borings.  

3             And then by the time time moved on it

4 seemed like all these things jelled after all the

5 borings were drilled at the site.

6             JUDGE KARLIN:  Yes, so let me focus on

7 that.  When the company applied for the authorization

8 from the Southwest Florida Water Management District

9 where was the production well field located, on the

10 North Property, wasn't it?

11             MR. LEHNEN:  Yes, we started --

12             JUDGE KARLIN:  So the well -- the borings,

13 the 118 borings on the North Property were a little

14 closer to the well field because the well field was on

15 the North Property, correct?

16             MR. LEHNEN:  That is correct.

17             JUDGE KARLIN:  In fact, it was -- where

18 was it on the North Property, north of the Nuclear

19 Islands?  

20             MR. LEHNEN:  Just northeast of the Nuclear

21 Island.

22             JUDGE KARLIN:  Right. So after you got

23 your go ahead from the Southwest Florida Water

24 Management District with their conditions and COC,

25 whatever.  Then you moved the well field a couple
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1 miles away.

2             MR. LEHNEN:  No, no.

3             JUDGE KARLIN:  Okay. 

4             MR. LEHNEN:  Let me explain.  The work we

5 did with the Water Management District was focused on

6 optimizing the location of the well field --

7             JUDGE KARLIN:  Okay. 

8             MR. LEHNEN:  -- because the northern, the

9 northeast of the Nuclear Island location was giving us

10 a lot of drawdown in the model.  And so we went

11 through a series of well field configurations by

12 increasing the number of wells, increasing the number

13 if the wetlands, disfacing of the wells.  We ended up

14 with eight wells going down the heavy tar road

15 (phonetic) for one scenario.  

16             What we found is as we kept moving south

17 in the model the drawdowns predicted by the model got

18 less and less.  And in interaction with the District

19 we found that the reason that was happing was in the

20 model the transmissivity of the Upper Floridan

21 increases as you move from the northern property to

22 the southern property and is even higher when you

23 cross the Cross Florida Barge Canal.  

24             So we optimized the location to the

25 Southern Property to minimize that --
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1             JUDGE KARLIN:  Okay. 

2             MR. LEHNEN:  -- taking advantage of the

3 Regional Model's predictions.

4             JUDGE KARLIN:  So the Southwest Florida

5 Water Management District conditions of certification

6 are based upon the current configuration of the well

7 field, the southerly configuration of the production

8 wells?

9             MR. LEHNEN:  Precisely.

10             JUDGE KARLIN:  Right.   Yes, I stand

11 corrected.  Thank you.  But did they, did you submit

12 the 118, data from the 118 boreholes on the North

13 Property to the Southwest Florida Water Management

14 District for --

15             MR. LEHNEN:  We did not submit the data to

16 them.

17             JUDGE KARLIN:  Did they want the data?

18             MR. LEHNEN:  They weren't interested.

19             JUDGE KARLIN:  They weren't interested in

20 the data.

21             MR. LEHNEN:  They wanted -- they were

22 looking at permitting the water supply system.

23             JUDGE KARLIN:  Okay.  So they figured the

24 118 boreholes didn't have anything to do with the

25 water supply system?
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1             MR. LEHNEN:  I assume.

2             JUDGE KARLIN:  All right.  Did they ask

3 for any boreholes in the South Property to assess the

4 local conditions in order to issue the water permit?

5             MR. LEHNEN:  No, they did require in the

6 COCs that we run an aquifer performance test once we

7 do drill the wells --

8             JUDGE KARLIN:  Yes, after the fact.

9             MR. LEHNEN:  -- and the ENP monitoring to

10 go along with it.  But before they issued the water

11 use permit they did not request any further drilling. 

12             JUDGE KARLIN:  Okay.  Thanks.  Sorry. 

13 Anymore?

14             JUDGE BARATTA:  I have a couple more

15 questions.  Do you want to --

16             JUDGE CHARBENEAU:  You go ahead.

17             JUDGE BARATTA:  No, you can go ahead.

18             JUDGE CHARBENEAU:  All done.

19             JUDGE BARATTA:  All right.  We previously

20 saw were Big Spring and Little King Spring are

21 located.  Is it possible that they are fed by a

22 conduit that passes under the Site?  I will throw that

23 out for anyone to answer.

24             MR. LEHNEN:  I'd like to answer that one

25 if I could.
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1             JUDGE BARATTA:  Okay. 

2             MR. LEHNEN:  I think Board Exhibit 3; I'd

3 like to call that up. I think that's the right one. 

4 Oh, no.  Yes, go ahead and please zoom in on the area

5 of the Site that will work.

6             JUDGE KARLIN:  Can you zoom in anymore?

7             MR. LEHNEN:  What this is is the

8 potentiometric surface map a region developed by the

9 USGS.  And what I would like to call your attention to

10 are these contour lines.  What these represent are the

11 water level of the Floridan Aquifer above mean sea

12 leave.  For example, you see a 10 on this line that

13 indicates that the water level in the Floridan is 10

14 feet above mean sea level.  

15             If, sorry, there's a mechanism between me

16 and the picture.  Could you raise the picture up on

17 the screen please?

18             The northern property and the southern

19 property are right about in here.  This is the bypass

20 canal, Lake Rousseau.  So we are right in here.  And

21 I believe 27, the well showing 27 is the Goethe Road

22 USGS monitor well that's several thousand feet of the

23 northern boundary of the northern property.  

24             Big King and Little King Spring are

25 located right about on the 10 foot contour to the
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1 northeast of the northern property.  Big King and

2 Little King Spring were not in the Regional Model and

3 so with added those springs when we developed Model 1

4 and Model 2.  

5             We calibrated those springs to about a

6 discharge of 5 million gallons per day combined.  And

7 that was based on the Florida Geologic Society Springs

8 of Florida records.  They had some flow data on those

9 springs.  

10             If those springs were connected to a large

11 conduit system, if you have -- and those springs by

12 the way -- let me go on.  Those springs are located

13 about sea level.  If you go to the spring head you are

14 basically at about 1 or 2 feet above mean sea level.

15 You are right into those coastal swamps that extend

16 out to the Gulf of Mexico.  So you have at least 8

17 feet of head in the Floridan Aquifer, maybe more, at

18 the location of the springs.  And I would suggest that

19 if you had a large conduit system that was well inner

20 connected feeding those springs and you had a head of

21 10 feet on the Floridan Aquifer and a large conduit,

22 you would be discharging much larger quantities of

23 water than 5 million gallons per day.  

24             For example, Rainbow Springs over here way

25 east of the Site it discharges 500 million gallons per
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1 day.  And so it obviously has a very well connected

2 conduit flow system.  But these very small springs

3 based on that head difference in the aquifer and the

4 elevation of the spring head simply aren't extensively

5 connected to a large conduit system otherwise they

6 would flow much greater volumes of water.

7             JUDGE BARATTA:  With the, again, I don't

8 want to get into the modeling, but were you able to

9 predict that flow with a model?

10             MR. LEHNEN:  Yes, we did.  We calibrated

11 it to those spring flows in the, in both Model 1 and

12 Model 2.

13             JUDGE BARATTA:  Is there any evidence of

14 flow along the fractures that were mentioned earlier? 

15 We talked about fractures that were filled with soil,

16 debris and such, is there any evidence of flow along

17 those fractures?

18             DR. RIZZO:  Flow of water?

19             JUDGE BARATTA:  Flow of water, yes.

20             DR. RIZZO:  When we ran our grout tests,

21 grout take tests, that's where the grout went in the

22 vertical fractures particularly if there was no soil

23 in that particular zone.  Or we because of the

24 pressure we were using we moved the soil out.

25             JUDGE BARATTA:  You forced into the
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1 fracture?

2             DR. RIZZO:  Yes

3             JUDGE BARATTA:  And it preferentially

4 built along the fracture?

5             DR. RIZZO:  Yes, that's correct 

6             JUDGE BARATTA:  You didn't actually see

7 any evidence of like large cavities or anything like

8 that when you explored those?

9             DR. RIZZO:  No, we did not, sir.

10             JUDGE BARATTA:  That's all I have.

11             JUDGE KARLIN:  Okay. I may have a couple. 

12 They took all my good questions so I just had a couple

13 I think. 

14             I guess I addressed this initially to Mr.

15 Lehnen.  Can you bring up his rebuttal testimony at

16 page 6, or the rebuttal testimony, his rebuttal

17 testimony at 6?  I don't know what exhibit number that

18 is.

19             MR. FLYNTZ:  218.

20             JUDGE KARLIN:  218, is this page 6 of 218?

21             MR. FLYNTZ:  Yes.

22             JUDGE KARLIN:  Okay.  Go up a little bit

23 higher on the page, Mr. Flyntz. Wait a second.  I'm

24 looking for question A7.  Maybe my pagination is off. 

25 Question A7.  Okay. I guess it's page 5.  I'm sorry,
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1 page 5.

2             In this question you are asked whether or

3 not you agree with the testimony of Mr. Davies and Dr.

4 Bacchus with regard generally as I understand to their

5 concerns about preferential pathways.  And in your

6 answer, this is also the section that Dr. Baratta was

7 referring to, but towards the end you assert that the

8 -- well go to the next page.

9             Hold a second.  Okay.  Well, I'm not sure

10 I can find it on this page, but I think correct me if

11 I'm wrong.  The Intervenors are asserting that there

12 may be preferential pathways underneath of the site in

13 the vicinity of the well field.  And as I understand

14 it you testified that -- well, if there are

15 preferential pathways underneath the Site then that

16 would mean greater transmissivity and greater

17 transmissivity would mean that is -- our model, which

18 assumes lower transmissivity, is more conservative

19 than a greater transmissivity.  Do I have that right? 

20 Could you explain that concept to me?

21             MR. LEHNEN:  Yes.  If the Intervenors are

22 correct, and there are well-interconnected conduits,

23 flow paths, whatever may be, that are discrete from

24 the matrix of the rock what causes those cavities and

25 openings to form is the dissolution of rock.  What
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1 causes those cavities and conduits to have water in

2 them is that they are well interconnected with a large

3 area of recharged.  And so that interconnection has to

4 be through other pathways or other fine channels or

5 high permeability matrix rock to be able to feed the

6 water into the conduit and create these large flows

7 that they assert are occurring.  

8             And so, by that nature that large

9 interconnected feeder system and this large conduit

10 will have what?  They will have very high

11 transmissivity if you drill a well into it and start

12 pumping water out because now you will be -- because

13 a well basically lowers the head in the well and if

14 the rock has low transmissivity it can't move to that

15 head change very quickly and so you have to lower the

16 head very low to get the water to move.  Whereas if

17 you have very high transmissivity or conduits you

18 lower the head just a little bit, think of an open

19 pipe, you lower the head a little bit in an open pipe

20 and you got a reservoir it can transmit all the water

21 you can take out with a very little head change.

22             And so that would cause our drawdown under

23 that change in head to be very minor as you radiate

24 out from the well.  So large voids or cavities or

25 fracture systems and the required connectivity that's
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1 needed to even form them in the first place also gives

2 us large quantities of water with very little head

3 change, which is the drawdown in the wetland.

4             JUDGE KARLIN:  Okay.  So, as I understand

5 it, for any given level of pumping out of a well if

6 the geologic formation has high transmissivity the

7 drawdown lowering to the water table will be less than

8 if it has lower transmissivity?

9             MR. LEHNEN:  Exactly.

10             JUDGE KARLIN:  And you are saying that if

11 they had preferential pathways there would be even

12 higher transmissivity; is that what you are saying?

13             MR. LEHNEN:  Yes, sir.  

14             JUDGE KARLIN:  And, therefore, less of a

15 drawdown less of an impact on the wetlands per chance?

16             MR. LEHNEN:  Yes, sir.  

17             JUDGE KARLIN:  Right.  But I have a

18 problem with that in the sense that if this is truly

19 a preferential pathway the star formation of pathways

20 coming out from the well field rather than a nice

21 clean even cone, the environmental impacts could be

22 significantly worse; could they not if one of those

23 conduits went to some very sensitive wetland, King

24 Spring, Little King Spring, Big King Spring, does

25 there follow?
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1             MR. LEHNEN:  I understand what you are

2 saying, but I don't think that's the outcome because

3 that conduit does not exist in a vacuum.  That conduit

4 does not go through solid rock and go from point A to

5 point B and then stop.  So if we pump the well or pump

6 the conduit at one end we are going the suck down a

7 wetland at the other end.  That conduit is an

8 expression of an interconnected dissolution activity

9 of the matrix rock.  And so that conduit by definition

10 a large conduit cannot exist without a lot of other

11 conduits feeding into it, finer, and finer and finer.

12             For example, in Marion County where you

13 have Silver Springs to the east, Rainbow Springs to

14 the west, Marion County is just east of Levy County,

15 Silver Springs discharges about 500 million gallons a

16 day.  Rainbow Springs discharges about 600 million

17 gallons per day.  If you look at the potentiometric

18 surface or the water level in the Floridan in that

19 entire county it is very, very flat.  And so how on

20 earth does this very flat gradient discharge over a

21 billion gallons a day to either side of the county?

22             Well, it's because it is completely

23 relaxed because the conduits in Marion County are so

24 large and so well connected that you can't have a real

25 high gradient in the aquifer because it just relaxes
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1 and drains.  So you might have just a few feet of head

2 across that entire county feeding these very, very

3 large springs and that is because of that

4 interconnectivity of those conduits.  And so the

5 wetland isn't going to be sitting at one end of a

6 conduit with no other source of water coming into that

7 system.

8             JUDGE KARLIN:  Okay. Thank you.  I think

9 I just have one more question.  We went over this a

10 bit before, but this is for Dr. Rizzo perhaps, at

11 least as a starting point.   

12             The staff testimony as you heard earlier,

13 the written testimony they submitted talk about, for

14 example, the Staff initial testimony page 42 to 43.  

15             You don't need to bring that up, Mr.

16 Flyntz.

17             They talk about one of the largest -- here

18 "one of the largest sources of uncertainty with

19 respect to estimating groundwater usage impacts is

20 hydraulic properties in the vicinity of the proposed

21 well field."  No characterization of wells -- "No

22 characterization wells have been drilled in this area

23 and thus hydraulic property estimates are based on

24 regional interpretations."  

25             From what I hear, you agree with that
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1 testimony by the staff?

2             DR. RIZZO:  Yes.

3             JUDGE KARLIN:  How much uncertainty are we

4 talking about?  Can you quantify it?  Is there a

5 sensitivity analysis that has ever been done?

6             DR. RIZZO:  That uncertainty could be

7 qualified by sensitivity checks as you suggested, or

8 it could be done by analysis of the contours in that

9 area that were used in the aquifer model that Mr.

10 Lehnen read.  You could move the contours around and

11 speculate, but say well, what if these contours were

12 this shape whereas it's that shape and make a judgment

13 on uncertainty.

14             JUDGE KARLIN:  Okay.  Do we have any more

15 questions of these witnesses?

16             (No response.) 

17             JUDGE KARLIN:  All right.  Thank you,

18 gentlemen. 

19             It is now 2:52.  We are going to need to

20 take a break I suspect of about 10 minutes and get the

21 next panel of witnesses on.  So we will stand

22 adjourned for 10 minutes.

23             (Whereupon, the above-entitled matter went

24 off the record at 2:52 p.m. and resumed at 3:01 p.m.)

25             JUDGE KARLIN:  Okay.  Let's all sit down. 
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1 Please be seated, we are going to reconvene.

2             Once again, this is Alex Karlin, the ASLBP

3 Board is now reconvening.  We are on the record.

4             Dr. Stirewalt, are you still on the

5 telephone?

6             DR. STIREWALT:  Yes, sir.  I am.  Thank

7 you.

8             JUDGE KARLIN:  All right bear with us.  We

9 have one -- another panel here to go through. 

10             So at this point we would like to call on

11 the same topic groundwater -- I'm sorry, site

12 characterization a panel of witnesses from the

13 Intervenor, Mr. Davies, Dr. Hazlett and Dr. Bacchus,

14 please if you would come up to the witness stand.

15             I would suggest, could you move down one

16 further seat because I want you to all be as close to

17 that microphone as possible.

18             MR. HAZLETT: Where is it?

19             JUDGE KARLIN:  It's just a little dot on

20 the -- it's kind of hard to see.  I think that will

21 help the court reporter pick up the sound.  

22 Whereupon,

23            GARETH DAVIES, DR. TIM HAZLETT 

24                and DR. SYDNEY BACCHUS,

25 were called as witnesses and, after having been first
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1 duly sworn, were examined and testified as follows:

2             JUDGE KARLIN:  For the record, could you

3 identify yourself?  We will start with Dr. Bacchus on

4 the left.

5             DR. BACCHUS:  My name is Sydney Bacchus. 

6 That's S-y-d-n-e-y, B-a-c-c-h-u-s.

7             DR. HAZLETT:  Tim Hazlett.

8             JUDGE KARLIN:  She has the names of all

9 the witnesses, the correct spelling, thank you.

10             MR. DAVIES:  Gareth Davies.

11             JUDGE KARLIN:  Okay. Thank you.  Who wants

12 to start, Dr. Baratta?

13             JUDGE BARATTA:  Dr. Bacchus, you had

14 reference to Exhibits 335, Intervenor Exhibits INT335

15 to 343, and in those -- let's bring up 335, if we

16 could and then locate 335X.  I'm going to go to that

17 one next.  Okay.  

18             JUDGE KARLIN:  So we are looking at 335

19 Intervenor.

20             JUDGE BARATTA:  We are looking at 335 and

21 it depicts what appears to be an aerial photograph of

22 the site and I believe you marked that up with a

23 series of lines and such to indicate various

24 information.  Could you describe what's on that

25 figure?
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1             DR. BACCHUS:  Yes, your Honor.  Those

2 lines are lineaments.  There was a descriptive exhibit

3 that I believe summarized that --

4             JUDGE BARATTA:  I guess 344; is it not?

5             DR. BACCHUS:  -- and I think that I'll

6 refer to that one.  It's our Exhibit 344 where it says

7 narrative on figure exhibits.  

8             But basically what those lines are is they

9 are lineaments that were identified in the publication

10 by Vernon in 1951.  And then those were mapped

11 actually using aerial photographs.  And in 51, that

12 would have been prior to a lot of the alterations of

13 surface features that are there now so that any

14 recent, any field investigations would not have the

15 same ability to see, you know, what was on the '51

16 aerials.  Also, there have been alterations to water

17 levels that weren't there in '51. 

18             So, in other words, what Vernon was seeing

19 when he was mapping those lineaments in '51, a lot of

20 those features including the levels of the

21 groundwater, are no longer the same, so that it would

22 be difficult to go out in the field today and actually

23 see what he was seeing in those aerials back in '51? 

24             The lineaments by Vernon that were mapped

25 by Vernon actually were re-verified by Faulkner in '73
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1 in a publication.  And he actually reconfirmed the

2 presence of those lineaments as being the presence of

3 fractures.  And, of course, fractures can include

4 faults.  And what I did was in indicated the faults in

5 orange.  There is one that is located in the upper

6 center of that figure and moves down in a

7 southeasterly direction to approximately the right

8 center of that photograph.  That orange line was one

9 of the fractures that they identified as a fault,

10 which simply means that one of the two sides moved up

11 or down.  So it may or may not be a fault but, in

12 fact, it does indicate that there is a fracture there.

13             So with respect to ecosystems like

14 wetlands it would not really make a difference if that

15 lineament was representing a fracture or a fault with

16 respect to ecosystems.  It may make big difference

17 with respect to safety, but it would not make a

18 difference with respect ecosystems.

19             JUDGE BARATTA:  Yes, the question I have

20 now is let's go back; let's go to the one that does

21 not show those.  Can you specifically identify, for

22 example, any features on here, which would correspond

23 to a lineament, any one of those? 

24             DR. BACCHUS:  Well, Your Honor, to begin

25 with that is a much more recent aerial photo.  That's
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1 a color infrared photograph.  So, again, the

2 photographs that were being used by Vernon in 1950

3 again would not have the same features on it as this

4 photograph that is much more recent.  And, again, I

5 didn't note but in the previous photograph with those

6 lineaments the other set to lineaments that are in

7 there on that figure actually were produced from

8 satellite imagery by Florida Department of

9 Transportation in 1970.  So that was a mosaic of

10 satellite imagery and that will actually detect

11 fractures at a different scale than fractures

12 determined from an aerial photograph. 

13             So, basically, both of those entities the

14 Florida Department of Transportation's remote sensing

15 office and Vernon, they were using documents that had

16 a different scale and also were done at a different

17 time period than this photograph here.  If I was using

18 this photograph I would actually use a different scale

19 and produce lineaments that were not produced by

20 either of those two data sets, by Vernon and Falkner

21 or by Florida Department of Transportation.  

22             And what I -- and actually I have showed

23 these the color infrared and the topographic maps to

24 Dr. Brook who actually was my chairman for my

25 doctorial research and he agreed that, in fact, there
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1 is another set of lineaments delineating fractures

2 that neither of those resource documents produced.  So

3 there would be additional fractures besides the two

4 sets that were mapped on there.

5             So if I was going to use that map, what I

6 would be doing is I would be using the linear

7 alignment of the relic sinkholes and those are the

8 depressional wetlands that are actually the Pond

9 Cypress Wetlands.  

10             So we have heard discussion today about

11 the modern sinkholes that the teams that testified

12 before us went out and actually looked for the modern

13 sinkholes on the Site and around the Site. But we

14 haven't heard any discussion about them actually going

15 out and doing investigation in the relic sinkholes and

16 that's basically what our concern is because those are

17 the depressional wetlands.

18             JUDGE BARATTA:  The issue though with the

19 relic sinkholes and a mature karst region, isn't it

20 true that those are filled for the most part?

21             DR. BACCHUS:  Yes, sir.  In fact, I

22 actually presented an exhibit that showed a cross

23 section in one specific location they showed three

24 different cross sections and this was actually on one

25 of the research sites that I worked on for my doctor



202-234-4433
Neal R. Gross & Co., Inc.

Page 1284

1 research. And in very close proximity, immediately

2 adjacent to each other you can get sinkholes that on

3 the surface the wetlands look identical as far as the

4 species composition, but underneath those relic

5 sinkholes you can have deferring degrees of plugs in

6 that relic sinkhole.  

7             So, in other words, one relic sinkhole

8 because of pumping in the surrounding area you can

9 dislodge that plug.  And so you can dislodge it one

10 sinkhole during this time period and not affect two

11 relic sinkholes or wetlands immediately adjacent to

12 it.  And then later you will affect the plug on

13 another one and then another one.  So they don't all

14 react to pumping in the same degree.

15             So, in other words, you may go out there

16 and do a pump test and even if they had instrumented

17 those depressional wetlands, the relic sinkholes with

18 monitoring wells and monitored during their pump test,

19 which is a very short period of time, they may have

20 gotten absolute no response in any of the wetlands. 

21 But then when they start pumping then it will start

22 responding.

23             JUDGE BARATTA:  The previous testimony

24 said that they really did not rely on the pump tests. 

25 In fact, they looked at the structure itself and for
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1 the most part found that the fractures that existed

2 were filled -- indicative that there was no longer any

3 dissolution going on because of the type of limestone

4 that was there.  And I think you mentioned relic

5 sinkholes, which, again, are characteristic of that

6 type of structure.

7             What I am looking for is there any

8 evidence of continued dissolution, is there any

9 evidence of any interconnection and such.  And so far

10 the estimates of the transmissivities, the existence

11 of Little King and Big King Spring -- of Big King

12 Spring and Little spring -- sorry -- the two springs

13 can be explained based upon other than conduits

14 existing in the area.

15             What I am looking for is to understand

16 what evidence you really can put forth that there are

17 conduits.  At this point I don't -- I am looking for

18 that.

19             DR. BACCHUS:  Yes, sir.  I think I

20 understand and what I would like to do is kind of give

21 a brief answer and then pass off to my colleagues here

22 to respond to the transmissivity issue.  But basically

23 it's well established in the literature that these

24 relic sinkholes that are depressional wetlands that

25 Pond Cypress occupy, are aligned along fractures.  And
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1 it is true that there has been infilling and, you

2 know, the wetlands wouldn't have become established if

3 that relic sinkhole had not plugged over time through

4 erosion.

5             But what happens, in fact, that even I

6 think Dr. Lehman testified that even though there is

7 fill material within those fractures that doesn't mean

8 that you are not getting preferential flow through

9 those fractures.  So once you start pumping supply

10 wells and you pump over a long period of time, and you

11 pump, say, at 5 million gallons per day, which the COC

12 allows them to pump for a period of time, then, in

13 fact, you will start moving water through those

14 preferential flow paths, those fractures where those

15 relic sinkholes are aligned and it will, in fact,

16 start dewatering those relic sinkholes.

17             But as far as the response of the

18 transmissivity and the model I think probably Dr.

19 Hazlett would be in a better position to address what

20 they are referring to with respect to the drawdowns

21 would not be so great if the transmissivity was not as

22 they were stating because, of course, those drawdowns

23 are going to be buffered by the water that they are

24 pulling out of the sinkholes that haven't been

25 accounted for.
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1             DR. HAZLETT:  Yes, Judge Baratta, could

2 you restate the initial question? 

3             JUDGE BARATTA:  What I am trying to

4 understand is that the hypothesis here is that there

5 could be conduits underneath the Site, which would

6 interconnect the proposed wells to the wetlands.  And

7 when pumping occurred that they would very rapidly

8 drain the wetlands because of those conduits.  And yet

9 the type of material that exists there, the fact that

10 the fractures that are observed are found to be filled

11 with material which would preclude significant flow or

12 might preclude significant flow, plus the estimates of

13 the transmissivity in the area just don't suggest that

14 this is karst geography with -- geology with a lot of

15 interconnected conduits.  And that's -- I'm trying to

16 look for what is the evidence that you are putting

17 forth that it is because it is critical to whether or

18 not there would be a large impact.

19             DR. HAZLETT:  Do you want to take this

20 one?

21             MR. DAVIES:  I can answer this one, Your

22 Honor.

23             I think it's first important to establish

24 that if you have springs you usually have conduits

25 because you can't produce that amount of water
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1 continuously to discharge.  Also, if you do a quick --

2 I did a quick calculation on Big King Spring and you

3 can estimate the discharge.  You can take the

4 discharge, for instance, you can actually estimate the

5 basin area that feeds the spring and it works out it's

6 about probably between 10 and 15 kilometers by 10 and

7 15 kilometers.  And that's because there's obviously

8 a catchment area or a groundwater basin that feeds

9 each spring.

10             So that can be done just by looking at the

11 discharge that you can see when we talked yesterday.

12             JUDGE BARATTA:  Well, we also heard though

13 that that discharge can be explained using a porous

14 media approximation, too.

15             MR. DAVIES:  In my testimony I included a

16 figure that showed the difference between and ideal

17 porous medium and an ideal carbonate aquifer or an

18 actual carbonate aquifer.  And the actual carbonate

19 aquifer model comes from actual information most of

20 which you could get from this site right here.  It's

21 based on -- if you remember it is based on hydraulic

22 gradients.  It's based on the shape of the water

23 table, the fact there are springs, the fact there are

24 sinking streams --

25             JUDGE BARATTA:  Well, my understanding is
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1 that there aren't any sinking streams in this area. 

2 There are, further north in the Suwannee Region.

3             MR. DAVIES:  Well, there may not be acting

4 sinking streams everyday but there are places in

5 stream channels where water sinks.

6             DR. BACCHUS:  I can also address that,

7 Your Honor, if you would like because I walked those

8 sites and found them.  And I think the problem is that

9 --

10             JUDGE KARLIN:  Wait a second.  Can we say

11 what site are we talking about?

12             DR. BACCHUS:  I'm sorry.  The area of

13 impact for the Site, which --

14             JUDGE KARLIN:  So you are not talking

15 about the site, the north property?

16             DR. BACCHUS:  Okay.  About where the

17 sinking streams are in the vicinity of -- 

18             JUDGE KARLIN:  So you walked sites off of

19 the North Property and the -- not only the North

20 Property the South Property?

21             DR. BACCHUS:  The geographic area, the

22 zone of impact for the Site.

23             JUDGE KARLIN:  And the proposition is that

24 a stream goes along and water percolates down into the

25 ground from that stream?
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1             DR. BACCHUS:  Yes, sir.  We --

2             JUDGE KARLIN:  Okay. 

3             DR. BACCHUS:  Yes, your Honor, we --

4             JUDGE KARLIN:  Do we need an explanation

5 of that, Dr. Baratta?

6             JUDGE BARATTA:  No, I think it's pretty

7 clear as to what --

8             JUDGE KARLIN:  So we probably don't need

9 that at this point.

10             JUDGE BARATTA:  I think they are called

11 what swallets?

12             JUDGE KARLIN:  You were saying swallets?

13             DR. BACCHUS:  Yes, your Honor, we have

14 that exhibit in. 

15             JUDGE BARATTA:  It's already in the record

16 since it's a --

17             JUDGE KARLIN: Yes, I think so.

18             DR. BACCHUS:  For one site, yes, sir.

19             JUDGE BARATTA:  Okay.  You were going to

20 say though that you found evidence of that --

21             DR. BACCHUS:  Yes, sir.  The streams are

22 just different down here.  You can have a stream that

23 has a varying size channel like the ones that you were

24 addressing further to the north in Florida.  But as

25 you know the River of Grass is considered a stream. 
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1 It's a very broad shallow stream.  So here you have

2 streams that are in between that. You actually have

3 very broad shallow streams that run from the proposed

4 Site through the Gulf Hammock and discharge into the

5 Gulf and there are swallet areas in those streams. 

6             And the fact is they just have a very,

7 very shallow broad channel instead of a narrow in size

8 channel but they are, in fact, still streams that flow

9 to the coast.

10             JUDGE BARATTA:  Now, you heard testimony

11 that the staff used more recent studies than those

12 identified by yourself to characterize the nature of

13 linear features.  I think there was mention of studies

14 as recent as the 2000 time frame, if I recall

15 correctly.  Are you at all familiar with those?

16             DR. BACCHUS:  Could you repeat that

17 question, Your Honor?

18             JUDGE BARATTA:  I said, I believe the

19 staff previously testified today that they used or

20 they in their testimony, their rebuttal testimony they

21 said they used more recent studies than those

22 identified by you to characterize the nature of the

23 linear features.  And I think we heard this morning

24 that those studies were like 2000 something.  You

25 cited two previous studies one in 1950 and 1970?
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1             DR. BACCHUS:  Yes, your Honor.  The one in

2 '73 by Falkner confirmed that those were, in fact,

3 fractures and he, I think, concurred that that one was

4 a fault.  But I am not familiar with the studies more

5 recently that concluded that, and I think the

6 testimony was that they were not faults.  I don't

7 recall the testimony as being that they weren't

8 actually fractures, but, in fact, that they were not

9 faults.

10             So, you know, as I indicated earlier it

11 doesn't really matter as far as the environmental

12 impacts whether it's a fault or fracture because the

13 impacts will be the same.  You know, it may matter

14 considerably for safety issues but I don't have that

15 exhibit.  If I had that exhibit I might be aware of

16 it, but I don't know what they considered, how they

17 considered it or what their conclusion was.

18             JUDGE KARLIN:  I have a couple of

19 questions on this exhibit that's currently on display.

20             Mr. Flyntz, what's the exhibit number on

21 this? 

22             MR. FLYNTZ:  335X.

23             JUDGE KARLIN:  Okay.  Intervenor 335X and

24 then there's Intervenor 335, right?

25             MR. FLYNTZ:  Correct.
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1             JUDGE KARLIN:  I'd like to ask Dr. Bacchus

2 because I think I may have misunderstood what 335 was. 

3 Let's go to Intervenor 335, please.

4             MR. FLYNTZ:  (Complies.)

5             JUDGE KARLIN:  Now, this is a -- that's an

6 aerial photograph; is that what that is?

7             DR. BACCHUS:  Yes, Your Honor, that was a

8 USDA orthoquad photo, a DOQQ.

9             JUDGE KARLIN:  Okay.  And when was it

10 taken?

11             DR. BACCHUS:  I believe that is in my

12 Exhibit 344.  I don't have a copy of that handy.  It

13 seems like -- I need to refer back to that.  I'm

14 sorry, Your Honor.

15             JUDGE KARLIN:  Okay.  Then --

16             DR. BACCHUS:  It's in that.  It states the

17 date of the photograph.

18             JUDGE KARLIN:  Well, what approximate date

19 was it, 2000?

20             DR. BACCHUS:  It was at least mid '80s. 

21 It was at least --

22             JUDGE KARLIN:  Okay.  

23             DR. BACCHUS:  It could have -- maybe it

24 was 2004.  It was taken during the winter I believe

25 actually 2004/2005 winter, if I recall correctly.
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1             JUDGE KARLIN:  All right.  Then, we will

2 just say 2004/2005 that photograph.  And on top of

3 that photograph there are a number of white, I will

4 call them white lines sort of diagonally that you --

5 have you put those lines on that photograph?

6             DR. BACCHUS:  I actually didn't put those

7 lines on there.  Those -- and I think they might be

8 listed as pale blue --

9             JUDGE KARLIN:  Okay. Pale blue.

10             DR. BACCHUS:  -- what they were is those

11 were the lines that DOT matched from the satellite

12 images and they were actually -- they had not been

13 previously geo-rectified and published.  So they were

14 actually geo-rectified by the remote sensing

15 department of the University of Georgia.  

16             JUDGE KARLIN:  Okay.  Now, wait a second.

17 So is -- who put those lines on this photograph?

18             DR. BACCHUS:  Well, it's a --  

19             JUDGE KARLIN:  The DOT?

20             DR. BACCHUS:  No. No, Your Honor, I'm

21 sorry.  Those lines were produced in 1970 by DOT as a

22 flat map.

23             JUDGE KARLIN:  So there is a map by DOT

24 that has those lines on it?

25             DR. BACCHUS:  Yes, your Honor. 
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1             JUDGE KARLIN:  And we don't have that map?

2             DR. BACCHUS:  I don't believe you have

3 that map.

4             JUDGE KARLIN:  So who put them on this

5 picture?

6             DR. BACCHUS:  Okay.  That -- that map was

7 created by a shapefile from the University of Georgia. 

8 They geo-rectified --

9             JUDGE KARLIN:  Who created it?

10             DR. BACCHUS:  Thomas, Dr. Thomas Jordan. 

11 He is the associate director of the remote sensing and

12 mapping sciences.

13             JUDGE KARLIN:  Doctor?

14             DR. BACCHUS:  Thomas Jordan. 

15             JUDGE KARLIN:  Okay.  Dr. Jordan put those

16 lines on this map, on this photograph?

17             DR. BACCHUS:  He created a geo-rectified

18 shapefile.  And that shapefile was imported into that

19 map.  She he actually --

20             JUDGE KARLIN:  What is a geo-rectified

21 shapefile?

22             DR. BACCHUS:  That is where you take a

23 flat map, which is not in a digital format. It's in an

24 analog format.  And you adapt it to fit the map based

25 on the geo-referencing scale in an RTIS system so that
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1 it is then in a digital system that matches all of the

2 coordinates on the map so that you can project it in

3 a digital map.

4             JUDGE KARLIN:  Okay.  So he created -- did

5 he -- so I'm trying to find -- So DOT got this

6 information and then this doctor --

7             DR. BACCHUS:  Thomas Jordan.

8             JUDGE KARLIN:  -- Thomas Jordan did a

9 geo-rectified computer program?

10             DR. BACCHUS:  Well, a geo-rectified

11 shapefile.  It's like, for example, --

12             JUDGE KARLIN:  And they put those lines on

13 here?

14             DR. BACCHUS:  Yes, for example, like those

15 yellow dots that are the SWFWMD wells --

16             JUDGE KARLIN:  I'm sorry, repeat that,

17 please.

18             DR. BACCHUS:  Those yellow dots that are

19 the SWFWMD wells --

20             JUDGE KARLIN:  Yes.

21             DR. BACCHUS:  -- those were put on based

22 on coordinate data for SWFWMD and the white --

23             JUDGE KARLIN:  Okay.  Who put them on?

24             DR. BACCHUS:  I actually imported the

25 shapefiles, but you get a shapefile like from PE,
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1 Progress Energy sent us the shapefiles for those other

2 things on that map.  And then you just -- the

3 shapefile goes into the GIS file and then it

4 automatically overlays on that map.

5             JUDGE KARLIN:  Okay. Well, let me say,

6 when I look at this document it -- your -- is it your

7 testimony that those lines reflect lineaments?

8             DR. BACCHUS:  Yes, your Honor. 

9             JUDGE KARLIN:  And I am trying to find out

10 what that testimony is based on because -- let's go to

11 335X I guess it is.

12             MR. FLYNTZ:  (Complies.)

13             JUDGE KARLIN:  Now, what Dr. Baratta and

14 I were all look at it and we say, okay, are you

15 testifying that you looked at the aerial photograph

16 and you said I can see, I Dr. Bacchus, see lineaments

17 and I going to draw the lines of where those

18 lineaments are.  Is that what you did?

19             DR. BACCHUS:  No.

20             JUDGE KARLIN:  So it is not based upon

21 your judgment of where those lineaments are?

22             DR. BACCHUS:  No, these are --

23             JUDGE KARLIN:  Okay.  That's all I --

24 that' what I wanted to know.  And so let's go back to

25 the other exhibit the X, the non-X file.  This is 335,
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1 Mr. Flyntz?

2             MR. FLYNTZ:  Yes.

3             JUDGE KARLIN:  Okay.  Intervenor 335.  So

4 those lines are not based upon something you in your

5 judgment could discern from the photograph that we are

6 looking at?

7             DR. BACCHUS:  The photograph -- no, Your

8 Honor, the photograph we are looking at was not the

9 document that was used to generate those lines.

10             JUDGE KARLIN:  Okay. Those lines were

11 generated by somebody who is not here; is that what we

12 are saying?

13             DR. BACCHUS:  By documents that are not up

14 there.

15             JUDGE KARLIN:  Do we have those documents

16 in these exhibits?

17             DR. BACCHUS:  I don't think -- you have

18 Vernon and you have Falkner in these exhibits.

19             JUDGE KARLIN:  Okay. Which exhibit is that

20 because I want to see their map with their lines --

21             DR. BACCHUS:  Okay. 

22             JUDGE KARLIN:  -- because you didn't

23 generate these lines.  These are not lines based upon

24 anything you can discern --

25             DR. BACCHUS:  They are not my
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1 interpretation.

2             JUDGE KARLIN:  Okay.  

3             DR. BACCHUS:  Okay. Faulkner was Exhibit

4 370. Vernon was Exhibit 369. 

5             JUDGE KARLIN:  Okay. Let's go to Exhibit

6 369.  Intervenor Exhibit 369, do we have that, Mr.

7 Flyntz? 

8             MR. FLYNTZ:  Yes, we do.

9             JUDGE KARLIN:  Okay.  Great.  We may not

10 have every one of them.

11             Is that what you are referring to, Dr.

12 Bacchus?

13             DR. BACCHUS:  Yes, your Honor. 

14             JUDGE KARLIN:  And what is that?  What are

15 we looking at?

16             DR. BACCHUS:  That is a map, a flat map,

17 an analog map which is not in digital form. 

18             JUDGE KARLIN:  Uh-huh. 

19             DR. BACCHUS:  Of the proposed area and the

20 surrounding vicinity that was produced by Vernon in

21 1951.

22             JUDGE KARLIN:  And it is a map of --

23             DR. BACCHUS:  Fractures.

24             JUDGE KARLIN:  -- fracture pattern.

25             DR. BACCHUS:  Yes.  He calls it fracture
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1 trace patterns and that's synonymous with lineaments.

2             JUDGE KARLIN:  Okay. And you took the

3 information from this 1951, as I understand it --

4             DR. BACCHUS:  Yes, your Honor. 

5             JUDGE KARLIN:  -- map by Dr. Vernon -- 

6             DR. BACCHUS:  Yes, your Honor. 

7             JUDGE KARLIN:  -- and then applied that or

8 put that on the 2004 photograph?

9             DR. BACCHUS:  Yes, your Honor. 

10             JUDGE KARLIN:  Okay.  And where is the

11 site?  Can you point us to where the proposed LNP Site

12 and well field would be?

13             DR. BACCHUS:  Not at that distance.  I'm

14 sorry, Your Honor.

15             MR. FLYNTZ:  Would you like me to zoom in?

16             JUDGE KARLIN:  Yes, can you zoom in,

17 perhaps? Zoom in again, please.  Okay.  Have any idea

18 where the Site is?

19             DR. BACCHUS:  Well, it's hard for me to

20 see, Your Honor.  I'm sorry.  I have a vision

21 impairment and I have also got that thing -- that

22 whatever it is sticking --

23             JUDGE KARLIN:  Well, can you raise it up

24 a little bit, Mr. Flyntz?

25             DR. BACCHUS:  Okay. 
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1             JUDGE KARLIN:  I think that's good enough. 

2 So what you are saying is the Exhibit 335 reflects --

3 the lines on that exhibit are not generated by your

4 interpretation or impression but are transposed from

5 this 1951 document by Dr. Vernon?

6             DR. BACCHUS:  That's correct. 

7             JUDGE KARLIN:  And then there's another

8 document by Mr. Faulkner, Dr. Faulkner?

9             DR. BACCHUS:  I don't know if he had his

10 Ph.D. then.

11             JUDGE KARLIN:  Okay. 1973, can we look at

12 that please?

13             JUDGE BARATTA:  Before you do that.

14             JUDGE KARLIN:  Okay. 

15             JUDGE BARATTA:  If we go back to -- just

16 back out from that -- reduce it back a little bit.  

17             Okay.  If you go in the upper right; stop

18 right there. See where the letter O is on the word of

19 on the left side.

20             MR. FLYNTZ:  Oh, of, yes.

21             JUDGE BARATTA:  Okay.  If you move to the

22 right and then up a little bit, okay, to the coast

23 line there.  See that horizontal piece right there

24 where it runs almost horizontal.

25             Now go to Exhibit 205 and we can see where
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1 Levy is on that relative to that.JUDGE KARLIN:  Yes. 

2             JUDGE BARATTA:  Exhibit 205, that's PEF I

3 think 205.  We had that earlier.  Because that has

4 that -- again, just zoom in a little bit and go to the

5 right so you get the -- see that Horizontal feature

6 again right there.  Okay.  And if you look Levy is up

7 to the upper right.  See the word Levy?  

8             JUDGE KARLIN:  Would you agree with Dr.

9 Baratta's testimony?

10             DR. BACCHUS:  Yes, your Honor.

11             JUDGE BARATTA:  Now, you know where it is. 

12 Go back. 

13             DR. BACCHUS:  I mean that's the whole

14 purpose of doing a geo-rectified version of the map so

15 that you can actually overlay it and see where it is

16 in respect to every single thing on your site.

17             JUDGE KARLIN:  Okay. So if we go back to

18 335, Intervenor 335, please.

19             I think Mr. Flyntz is doing an excellent

20 job being not trained here.  The IT guy didn't show

21 up.

22             DR. BACCHUS:  He is.

23             JUDGE KARLIN:  That's what he went to

24 three years of law school for.  He's a trouper in

25 volunteering for this.
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1             So what about the red lines, what are the

2 red lines, Dr. Bacchus?

3             DR. BACCHUS:  Well, the red lines are

4 actually the fractures that Vernon identified --

5             JUDGE KARLIN:  Oh, I see.

6             DR. BACCHUS:  -- and the orange one was

7 also from Vernon and it was the one that he had

8 identified as a fault within close proximity to the

9 Site and that's what Faulkner basically concurred

10 with.  And then the other ones were from DOT.

11             JUDGE KARLIN:  So, okay, these guys 1951

12 that's 60 years ago or more, and 1973 perceived from

13 what they were looking at then ostensibly your

14 testimony these lines and their lines have been put on

15 to this 2004  photograph, right?

16             DR. BACCHUS:  Yes, sir.  That's correct.

17             JUDGE KARLIN:  And if we can go to the

18 unlined version, I guess that's 335X.

19             JUDGE CHARBENEAU:  Just one more second. 

20 Stay there.

21             JUDGE KARLIN:  Yes.

22             JUDGE CHARBENEAU:  Which lines on there

23 were from the '51 map?

24             DR. BACCHUS:  The '51 map were from -- I

25 mean it's in my exhibit with the narrative, but if I
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1 recall correctly the '51 lines were the red lines and

2 the orange lines and the red lines were the non-fault

3 fractures and the orange line was the fault fracture. 

4 And then the others were from the DOT 19 --

5             JUDGE CHARBENEAU:  my concern is the

6 question of scale.  We are in here fairly close --

7             DR. BACCHUS:  Yes, sir.  

8             JUDGE CHARBENEAU:  -- and we seeing a

9 fairly large number of lines. 

10             Dr. Bacchus Yes, sir.  

11             JUDGE CHARBENEAU:  And if you looked at

12 the '51 map, which is very back scale --

13             DR. BACCHUS:  Right.

14             JUDGE CHARBENEAU:  -- the density of lines

15 was nowhere as close to what --

16             DR. BACCHUS:  That's right.  That's

17 correct because the '51 map had only Vernon fractures

18 on it and those were only the red lines and the orange

19 lines.  So it's the DOT map that has all those very

20 pale blue lines that look like white lines.

21             JUDGE CHARBENEAU:  You are saying all

22 these red lines that I'm seeing on here came from the

23 '51 map?

24             DR. BACCHUS:  The red lines, yes, sir,

25 came from the '51 map.  Yes, sir.  That's correct.
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1             JUDGE CHARBENEAU:  Can we go back to the

2 '51 map? Do you know what scale this map is?  How big

3 of an area are we looking at?

4             DR. BACCHUS:  Well, the scale should be on

5 that Vernon map.  Are you talking about the --

6             JUDGE CHARBENEAU:  I'm talking about the

7 scale of your map.

8             DR. BACCHUS:  Okay.  If you will scroll

9 down there is a scale bar on there.  There it is right

10 there.

11             JUDGE CHARBENEAU:  Are you able to read

12 the scale and tell me what it says?

13             MR. FLYNTZ:  It's in kilometers.

14             DR. BACCHUS:  Yes, it's in kilometers and

15 the white bars are a single kilometer.

16             JUDGE CHARBENEAU:  A single kilometer.

17             DR. BACCHUS:  A single kilometer.

18             JUDGE CHARBENEAU:  Now, go back to the

19 '51.

20             JUDGE KARLIN:  This is Exhibit Number

21 what?

22             MR. FLYNTZ:  369.

23             JUDGE KARLIN:  369 okay. 

24             DR. BACCHUS:  If you want to look at a,

25 you know, a larger scale version of that same map
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1 there are ones in my exhibit.

2             JUDGE CHARBENEAU:  That's okay.  I can get

3 this up and zoom in on it.  Thank you.

4             JUDGE KARLIN:  I think that's all the

5 questions I have on that topic I think.

6             Do you have any that you want you?

7             JUDGE CHARBENEAU:  I have got some for Mr.

8 Davies if I could.

9             JUDGE KARLIN:  Sure.

10             JUDGE CHARBENEAU:  Mr. Davies, do you

11 agree that the upper Floridian Aquifer at the Levy

12 Site consists of the Avon Park formation.

13             MR. DAVIES:  I do.

14             JUDGE CHARBENEAU:  Do you agree that the

15 Avon Park formation consists primarily of dolomite or

16 dolomitic limestone?

17             MR. DAVIES:  The Florida Geological Survey

18 is --

19             JUDGE KARLIN:  Could you speak up, sir? 

20 I know some of the people in back have said they have

21 a hard time hearing us all.

22             MR. DAVIES:  The Florida Geological Survey

23 has described the Avon Park formation as carbonates

24 and dolomite.  So I would partially agree with that.

25             JUDGE CHARBENEAU:  Do you agree that the
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1 Avon Park formation at the Levy site consists of

2 dolomitic limestone or do you have any evidence that

3 it does not?

4             MR. DAVIES:  I would agree, yes.

5             JUDGE CHARBENEAU:  Okay. In your testimony

6 on page 4 you state that "carbonate rock has three

7 types of primary porosity namely original pore space,

8 fractures and conduits."  And my question here is do,

9 and I'll emphasize the word "all" carbonate rocks

10 exhibit all three elements of porosity?

11             MR. DAVIES:  It depends on which scale or

12 size conduit you wish to talk about to include

13 conduits.

14             JUDGE CHARBENEAU:  Would you include pore

15 space to be a conduit?

16             MR. DAVIES:  No, pore space is pore space. 

17 Matrix porosity I think I refer to it as in my

18 testimony.

19             JUDGE CHARBENEAU:  And fractures are

20 fractures.  Then you have added conduits --

21             MR. DAVIES:  Fractures --

22             JUDGE CHARBENEAU:  -- so, how small would

23 you consider a conduit to possibly be if it's not a

24 fracture and it's not the original pore space?

25             MR. DAVIES:  If I can refer to page 5 of
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1 my testimony there is a -- I refer to --

2             JUDGE KARLIN:  Is this your initial

3 testimony or your rebuttal, sir.

4             MR. DAVIES:  My initial testimony.

5             JUDGE KARLIN:  Okay.  Thank you.  And what

6 exhibit is that, do we know?

7             MR. DAVIES:  It's written in the

8 testimony.

9             JUDGE KARLIN:  No.

10             MR. DAVIES:  Sorry, I wasn't thinking.

11             DR. BACCHUS:  001.

12             JUDGE KARLIN:  001, okay.  Intervenor 001,

13 thank you.  You don't have to bring it up, Mr. Flyntz.

14             MR. DAVIES:  What I describe is

15 microfissures or conduits that typically have

16 hydraulic radii of at least as large as a few

17 millimeters.

18             JUDGE CHARBENEAU:  Go back to the original

19 question though; do all carbonate rocks have all three

20 types of porosity?

21             MR. DAVIES:  All the carbonate rocks I

22 have investigated do.

23             JUDGE CHARBENEAU:  So you inherently

24 assume that at the Levy site that there are conduits?

25             MR. DAVIES:  Yes.
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1             JUDGE CHARBENEAU:  You are not going to

2 like my next question but I will ask it anyhow.  If a

3 carbonate rock has only original pore space plus

4 fracture porosity, can it be considered a typical rock

5 in your mind much like an unconsolidated alluvium

6 material as opposed to karst is what I'm -- if you

7 have just primary porosity and fracture systems?

8             I am trying to get a handle on what your

9 terminology is is what I am asking these questions

10 for.

11             MR. DAVIES:  Well, I would say that

12 because dissolution is a positive -- formed by a

13 positive feedback look you really wouldn't be able to

14 prevent dissolution in the fractures so you would not

15 -- you would have some preferential flow even

16 initially.

17             JUDGE CHARBENEAU:  So you response is that

18 my question doesn't make any sense because there is no

19 such thing as just primary porosity and fractures?

20             MR. DAVIES:  That's correct, sir.

21             JUDGE CHARBENEAU:  Okay. You have already

22 gone through a number of these.  And you don't like

23 that question, so I want ask it.

24             Do you agree that all porous media are

25 heterogeneous?
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1             MR. DAVIES:  If you refer to the term

2 porous media they would implicitly be homogenous.

3             JUDGE CHARBENEAU:  Maybe we better talk

4 about words.  What do you mean by homogenous and what

5 do you mean by heterogeneous?  Let's talk about things

6 like hydraulic conductivities, porosities, or a

7 property.  If it is homogeneous what does that mean?

8             MR. DAVIES:  The hydraulic conductivity

9 should be equal in all parts.

10             JUDGE CHARBENEAU:  And heterogeneous

11 means?

12             MR. DAVIES:  It would vary.

13             JUDGE CHARBENEAU:  Okay.  So if I took two

14 samples close together you are saying if it is a

15 porous media it would have the same value of the

16 properties at both points?

17             MR. DAVIES:  That would be implicit, yes.

18             JUDGE CHARBENEAU:  Let's go to page -- and

19 don't go here, Mr. Flyntz, page -- let's look at or

20 think about page 7 of your testimony.  You make the

21 statement, and you refer to figure 2, which I think is

22 Exhibit INT005.  And can we actually pull that one up?

23             You say "In figure 2 the ideal porous

24 medium model depicted is entirely theoretical."  And

25 you go on to state that "In conventional hydrogeology
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1 not carbonate karst fractured rock hydrology; it is

2 implicitly assumed that there is a porous medium and

3 thereafter many simplifying assumptions are made." 

4 And I'm really having a hard time understanding what

5 that means.

6             MR. DAVIES:  Can I find that?

7             JUDGE CHARBENEAU:  Yes, it's on page 7 of

8 your testimony.

9             MR. DAVIES:  Oh.  Sorry, sir, what was the

10 question again?

11             JUDGE CHARBENEAU:  Last part of the

12 question is -- last part of the question was I don't

13 understand what this means.  But the part that I was

14 reading and I'll put this whole thing in quotes again,

15 it's where you state that "in figure 2, the ideal

16 porous medium model depicted is entirely theoretical." 

17 And then you go on to state "that in conventional

18 hydrogeology" -- this is in quotes again -- "i.e., not

19 carbonate karst fractured rock hydrology; it is

20 implicitly assumed that there is a porous medium and

21 thereafter, many simplifying assumptions are made."

22             And I am trying to figure out what are

23 these simplifying -- is one of those what you were

24 saying was homogenous?

25             MR. DAVIES:  Sorry, sir, I think that
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1 figure may be incorrectly labeled there. 

2             JUDGE CHARBENEAU:  Okay.  So this has

3 nothing -- this figure has nothing to do with the

4 statements?

5             JUDGE KARLIN:  Can we clarify what figure

6 this is?

7             JUDGE CHARBENEAU:  This is figure -- this

8 is INT005 and in the testimony it's figure 2.

9             JUDGE KARLIN:  Okay, great.

10             JUDGE CHARBENEAU:  We can leave the figure

11 up because I am going to go into a scale with that

12 question here in a second.  

13             On page 12 of your testimony -- 

14             JUDGE KARLIN:  Do you want him to answer

15 the question?  He didn't answer the question.

16             JUDGE CHARBENEAU:  Do you know what -- if

17 the figure is wrong, do you know what you are trying

18 to imply by "porous medium model depicted is entirely

19 theoretical and that it is implicitly assumed that

20 there is a porous medium and thereafter many

21 simplifying assumptions are made"?  Do you know what

22 you are trying to refer to there?

23             MR. DAVIES:  Well, first of all, I think

24 I know the figure that it should have referred to.

25             JUDGE CHARBENEAU:  Okay. 
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1             MR. DAVIES:  And that might make more

2 sense about what I said in the testimony.

3             JUDGE CHARBENEAU:  Okay.  Could you tell

4 us what that figure is?

5             MR. DAVIES:  It may be the next exhibit on

6 my list.

7             MS. CURRAN:  I just want to ask.  Mr.

8 Davies, do you have all your exhibits with you?

9             MR. DAVIES:  I think so, yes.  Hang on. 

10 Let me find it.

11             MS. CURRAN:  You want to look through?

12             MR. DAVIES:  Exhibit INT008 is also

13 labeled figure 2.

14             JUDGE CHARBENEAU:  Okay. That will be

15 helpful.

16             JUDGE KARLIN:  Is this -- are we now

17 seeing -- what exhibit is this, Mr. Flyntz?

18             MR. FLYNTZ:  This is INT008; both figure

19 1 and figure 2.

20             JUDGE KARLIN:  Okay.  

21             JUDGE CHARBENEAU:  So you are stating here

22 that the picture on the right of this is the ideal

23 porous medium model and that's entirely fictitious; is

24 that --?

25             MR. DAVIES:  That's correct. 
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1             JUDGE CHARBENEAU:  That makes a lot more

2 sense than the last one.  Let's go back to the last

3 figure 2 because on page 12 of your testimony you

4 refer to scaling effects and you state that this

5 should not happen but it does.  And you have got this

6 exhibit to show what you mean by scaling effects and

7 you are showing data from slug tests, from pumping

8 tests, and then you can say larger scale would be

9 modeling.  And what you are showing is the hydraulic

10 conductivity varying with the scale of measurement.

11             MR. DAVIES:  Correct, sir.

12             JUDGE KARLIN:  Could you speak up, please,

13 sir?

14             MR. DAVIES:  That's correct. 

15             JUDGE CHARBENEAU:  Are you inferring from

16 your testimony that if this was a porous medium, a

17 nice alluvial system would you see the same scaling

18 effects?

19             MR. DAVIES:  You could.  If it was an

20 ideal porous medium of if it was an alluvium, which

21 one would you --

22             JUDGE CHARBENEAU:  I have never seen an

23 ideal porous medium.  But if I go out in the Ogallala

24 aquifer, which is a sandy, sandstone and alluvial and

25 take samples from cores, take samples from slug tests,
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1 take samples from pumping tests and look at those

2 measurements would I see scaling effects?

3             MR. DAVIES:  I think you might well see

4 scaling effects.

5             JUDGE CHARBENEAU:  So scaling effects are

6 not simply limited then, according to your testimony

7 not mine, to carbonate systems?

8             MR. DAVIES:  That's correct, sir, yes.

9             JUDGE CHARBENEAU:  And I think you have

10 just answered this question for me, but let me ask it

11 anyhow.  With reference to this figure if the

12 formation was not karst, I'll ask it this way, would

13 you expect to see a constant K value and I think you

14 have just said, no, you would not.  You would

15 anticipate -- it may not have the same slope, but

16 there would be an increase in K value with scale of

17 measurement?

18             MR. DAVIES:  Well, there could be a

19 scaling effect because the assumption in each

20 measurement method may not be fully met in each case

21 and it could produce a variability of results.  What

22 I mean is between slug tests, double packer tests, and

23 pumping tests of that nature.

24             JUDGE CHARBENEAU:  But the scaling effect

25 -- all models have different assumptions that they are
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1 based on, but the scaling effect is the larger the

2 scale of the measurement that you make the larger the

3 apparent value of the parameter --

4             MR. DAVIES:  Yes, that's correct. 

5             JUDGE CHARBENEAU:  -- at least in terms of

6 hydraulic conductivity?

7             MR. DAVIES:  That's correct, yes.

8             JUDGE CHARBENEAU:  In question 12 of your

9 testimony the question that was asked is: How can

10 karst aquifers be properly investigated?  And I think

11 your answer said what was wrong with the investigation

12 that was done.  I didn't see that you said how that

13 they should be properly investigated.  Without going

14 into great, great detail, can you briefly summarize

15 what should have been done to investigate this aquifer

16 if you are assuming that it is karst?

17             MR. DAVIES:  The main problem in karst and

18 carbonate aquifers is that triple porosity problem. 

19 The goal is to measure the entire aquifer volume from

20 the matrix porosity element to the fracture porosity

21 element to the conduit porosity element.  The

22 probability of intersecting conduits with randomly

23 drilled wells is fairly low.  So investigating karst

24 requires a different method to any location or site

25 that is more approximate what is considered to be a
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1 porous medium.  And the main problem is the conduit.

2             Conduits cannot be ideally located, easily

3 located in the subsurface but their existence can be

4 implied by the existence of springs and sinking

5 streams.

6             The data you can collect from conduits can

7 be done by injected tracing experiments.  These

8 experiments can also prove that wells drilled mostly

9 in fractures are tributary to the springs, tributary

10 to the conduits.  So since 1990 the literature, in the

11 literature exists the methods that are most applicable

12 to mainly karst aquifers which must involve not just

13 investigating the fractures and the matrix, but also

14 the conduits.  The Key to that is to measure the

15 conduit components and that is ideally done with

16 injected traces.

17             The rest of the aquifer can also be

18 studied by injecting tracers in wells where you will

19 recover these springs, these tracers and springs.

20             JUDGE CHARBENEAU:  If my interest is in

21 trying to predict drawdown caused by a number of

22 pumping wells, and let's say I was able to find a

23 conduit that leads to a spring and that I have

24 introduced the tracer and I was able to find where a

25 conduit starts and I measure its travel time.  How
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1 does that information help me predict drawdown caused

2 by pumping a well at some other location?

3             MR. DAVIES:  The magnitude -- Sorry, sir,

4 you talking the magnitude of drawdown?

5             JUDGE CHARBENEAU:  That's I think the big

6 feature that we are trying to investigate is the

7 magnitude of the drawdown that might be caused by the

8 presence of the production well.

9             MR. DAVIES:  Well, it is actually quite

10 difficult to -- if you inject tracers into conduits

11 it's actually quite difficult to recover those in

12 wells even though the wells are apparently quite close

13 to conduits.  That probably has something to do with

14 the head difference between the conduits and the

15 wells.

16             What we have always advocated, and this is

17 talking through the literature and supported by this,

18 is to properly identify which wells will drawdown and

19 which wells are connected.  Then when pumping

20 operations are done and tracers are used to define the

21 effect of the pumping rather than just head changes. 

22             JUDGE CHARBENEAU:  So you need to find the

23 conduits first and then pump the wells and find out

24 which conduits are impacted by which wells? I am still

25 trying to figure out how this is going to help me to
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1 estimate drawdown.

2             MR. DAVIES:  Well, to properly define the

3 nature of the drawdown it has always been recommended

4 that you use tracers to first of all see which wells

5 are affected or which springs are affected by the

6 pumping operation.  It won't measure the drawdown

7 because that's an actual physical mathematical

8 measurement.  But there's a tendency in carbonates and

9 karsts to have an isotropic drawdowns and the only way

10 to see some of those because the head differences are

11 so small is to actually add tracers to wells and see

12 what you pump out of the well.

13             JUDGE CHARBENEAU:  Wouldn't you -- if

14 there's a number of monitoring wells, wouldn't you be

15 able to see an isotropy by monitoring the drawdown in

16 combination wells?

17             MR. DAVIES:  Yes, you could.

18             JUDGE CHARBENEAU:  Are you aware of any

19 site within the Avon Park formation that has had

20 tracer tests performed?

21             MR. DAVIES:  No, I am not.

22             JUDGE CHARBENEAU:  I think I'm all set.

23             JUDGE KARLIN:  I may have one question. 

24 This is for Mr. Davies.  I would like Mr. Flyntz to

25 pull up the Staff rebuttal testimony exhibit what
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1 would be 91, page -- I think it's page 8 at the bottom

2 of that page please.

3             There is a question that the staff has

4 testified to, Mr. Vermeul as the lead responder, I

5 guess, and they refer to your testimony Mr. Davies and

6 they say the question is:  In Mr. Davies' testimony he

7 recommends mapping of some of the major preferential

8 flow pathways and that the use of a model that is more

9 physically realistic and makes recommendations

10 regarding tracing experience and using florescent

11 dyes.  They also refer to Dr. Hazlett's testimony and

12 other item.  

13             And the response by the Staff, which is on

14 page 9 of that exhibit, their rebuttal testimony they

15 disagree with you and say: "the amount of data

16 collected by the Applicant was sufficient to meet the

17 requirements of the SCA process, that's a state

18 process, and these data were the site-specific data

19 available to the Staff to support the assessment."  

20             The Staff goes on to say and acknowledge,

21 and I think you pointed out in some of your testimony,

22 "The potential for occurrence of preferential pathways

23 flow paths beneath and immediately down grading the

24 LNP Site related to fractures and karst dissolution

25 channeling is plausible and was considered in the
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1 Staff's assessment.  They acknowledge that these

2 features do occur in limestone and occur, and further

3 down in that testimony they state, quote, "as

4 indicated in Staff testimony, answer 41," initial

5 testimony, "although the upper Floridian Aquifer in

6 this area is productive estimated transmissivities

7 fall well below those that would be indicative of a

8 well-developed karst system and thus laterally

9 extensive interconnected preferential flow pathways

10 are not expected.  Neither the USGS nor the Southwest

11 Florida Water Management District Hydrologic

12 interpretations indicate the presence of large scale

13 preferential flow pathways in the vicinity of the LNP

14 Site."

15             What evidence do you have, if any, that

16 there are preferential pathways under the site of the

17 South Property?

18             MR. DAVIES:  The south property.

19             JUDGE KARLIN:  Where the well field is

20 going to be located; is there any evidence that you

21 can present that there are such preferential flow

22 pathways? 

23             MR. DAVIES:  There were springs that Dr.

24 Bacchus found on the north site of the Barge Canal.

25             JUDGE KARLIN:  Okay.  Wait a second.  Are
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1 those springs on the South Property site?

2             MR. DAVIES:  No, they are on the edge of

3 the Barge Canal.

4             JUDGE KARLIN:  The springs that flow

5 outside of the Barge Canal?

6             DR. BACCHUS:  They discharge from there.

7             JUDGE KARLIN:  Discharge into the Barge

8 Canal, right?

9             DR. BACCHUS:  Yes.

10             JUDGE KARLIN:  Okay.  I have to remember

11 that.  Okay.  Is that evidence that there is a

12 preferential pathway under the well field site?  You

13 say anywhere there's a spring must be a preferential

14 pathway; is that your testimony automatic?

15             MR. DAVIES:  Yes, sir.  

16             JUDGE KARLIN:  And you heard the testimony

17 by the Applicant's experts to the contrary that the

18 very existence of the Little King and Big King Springs

19 do not evidence the existence of a preferential

20 pathway?

21             MR. DAVIES:  I disagree with that.

22             JUDGE KARLIN:  You disagree with that.  Is

23 there any other evidence of preferential pathways?  I

24 mean we all -- you are speculating.  If there are

25 preferential pathways then all these dire consequences
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1 will occur, but that's a big if and all these people

2 are testifying that there's no evidence of that.  What

3 is your evidence that there are?

4             MR. DAVIES:  Springs discharge certain

5 amounts of water and, therefore, -- and it's

6 physically know all over the world that springs are

7 connected to conduits.  Conduits have lengths and a

8 lot are very extensive.  In Leon County and Wakulla

9 County, for instance, we have a conduit system that's

10 90 kilometers in length.

11             JUDGE KARLIN:  Okay.  Is there any

12 evidence of 90 kilometer conduit under this site?  You

13 have cited me the springs on the Barge canal, is there

14 any other evidence that you have that there's

15 preferential pathways under either the North Property

16 or the South Property?

17             MR. DAVIES:  The Potentiometric map that

18 was shown as an exhibit earlier.

19             JUDGE KARLIN:  Right, water levels.

20             MR. DAVIES:  The water levels map shows a

21 gradient in the direction of the springs on the north

22 side of the 

23 Barge Canal.

24             JUDGE KARLIN:  Okay.  So water flows

25 downhill and discharges out into the Barge Canal. 
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1 Does that mean there's a preferential pathway?

2             MR. DAVIES:  If there are springs at the

3 end of the pathway that would implicitly mean there is

4 a preferential pathway.

5             JUDGE KARLIN:  Well, what if there is

6 water gradient moving down towards this Barge Canal

7 and the water drips off the side into the Canal; does

8 that have to be a preferential pathway in order for

9 water to move horizontally through the soil or

10 geology?

11             MR. DAVIES:  Well, sir, it would depend on

12 the discharge, the magnitude of the discharge.

13             JUDGE KARLIN:  I guess if there was a big

14 gusher there it would mean something big was going on,

15 if it is sort of dribbling out the side it might be a

16 small preferential pathway?

17             MR. DAVIES:  Well, there large discharges.

18             JUDGE KARLIN:  There are?

19             MR. DAVIES:  Yes, sir.  Dr. Bacchus'. 

20             JUDGE KARLIN:  Is that your testimony or

21 is that Dr. Bacchus' testimony?

22             MR. DAVIES:  Dr. Bacchus'.

23             JUDGE KARLIN:  Okay.  We have read that

24 and we understand what's going -- we think we

25 understand what's going on down there.  
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1             Okay.  That's all the questions I have.

2             JUDGE BARATTA:  I wanted to ask you a

3 couple questions about the ASTM standard.  I tried to

4 find that and the ASTM website doesn't have it.  It

5 says it's for historical purposes only.  So I didn't

6 get a chance to look at it.  So could you describe

7 what they recommended in that ASTM standard that you

8 refer to in your testimony?

9             MR. DAVIES:  The ASTM standard guide

10 recommended a combination of tracing and conventional

11 site investigation techniques, hydraulic testing in

12 wells, geological testing and all the normal things

13 that you would attribute to a site investigation with

14 the addition of injected tracing tests and

15 investigations at springs to evaluate the variability

16 and the magnitude of discharge at the springs so that

17 the site could be sampled.

18             JUDGE BARATTA:  One of the things that

19 concerned me was this morning we heard that in order

20 to do a tracer test you go find a sinkhole and you

21 inject a tracer there and then you look for it in

22 wells and springs, et cetera, in the area.  And what

23 we have heard is that there are depressional wetlands

24 in and near the Site, and I say the Site, which by

25 that I mean both the North and South Site and the
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1 immediate area around it, but it appears basically, at

2 least on the investigations were done is that those

3 are not -- those are filled and it's not clear to me

4 that if you did a tracer test you get any results

5 because there's not much flow there, I guess, is the

6 problem and I don't quite see in this mature

7 environment how you would do that test.  Is there

8 something you would do special?

9             MR. DAVIES:  Well, there are many methods. 

10 One is to locate a swallet or a point of the sinking

11 stream.  The other is to, and I have done this many

12 times myself, is to simply open up a large discharge

13 of potable water out on to the ground and in most

14 cases regardless of whether there are swallets or not

15 the water does not create much length of a pond.  It

16 is all sinking into the ground regardless of the fact

17 there are no sinkholes or swallets visible.  I have

18 done this many times. 

19             Sometimes the discharge into the ground

20 it's near microspores in the soil.  Soils are filled

21 with microspores. They are often too small to see with

22 soil borings.  They are often smeared shut by soil

23 borings.  But soils are remarkably, especially in

24 carbonates and karsts, soils are remarkably permeable

25 even though there are no point discharge locations,
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1 point recharge locations to see.

2             JUDGE BARATTA:  But how do I differentiate

3 that?  Previously we heard that this dolomite is

4 characterized by having a lot of microfissures and

5 because it's fairly hard and brittle material.  So how

6 do I tell whether I've got a porous media because of

7 that or something else?  What I'm trying to get at is

8 how do I differentiate in an area that doesn't have a

9 lot of these features that you are telling me are

10 representative of karst formations?

11             MR. DAVIES:  If you mind, sir, my

12 colleague has just asked me if he can help with this.

13             JUDGE BARATTA:  Yeah.  I'm fine -- 

14             DR. HAZLETT:  Thank you, Judge, just a

15 couple points.  First of all, as far as characterizing

16 a site for karst Gareth mentioned dye tracing.  That's

17 one thing and it's simplistic in the way that you need

18 an input, you need an output or discharge and you need

19 to recover your dye.  That doesn't tell you much about

20 what's happening in between.

21             But we heard testimony today from Dr.

22 Rizzo, for example, about recovery percentages on his

23 drilling.  Okay.  That is not insignificant because

24 you could have very small spaces that are parallel to

25 the bedding that could easily be clogged with grout
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1 injection, yet could be conduits for vast quantities

2 of water to move on to the Site.  And I think they

3 tried to chase that out by drilling these offsets,

4 which is a standard practice to look if that same

5 feature is nearby.  

6             But, again, from a probabilistic point of

7 view it's like -- it's not easy to find the smoking

8 gun, okay.  What you have to look at fundamentally is

9 the fact that you have got a carbonate rock whether

10 it's got higher percentage of magnesium or not, it's

11 a carbonate rock and it has been aerially exposed and

12 it is going to have karst features in it.

13             And then you need to make continuances for

14 that in my opinion and one of those, for example, that

15 hasn't been done here at all, is to put monitoring

16 into the wetlands.  Okay.  It's something that could

17 be easily done.  It could look at pumping impacts

18 indirectly, measure impacts against some baseline that

19 was longer term, for example.

20             JUDGE BARATTA:  Well, I think we are going

21 to explore that -- 

22             DR. HAZLETT:  Okay. 

23             JUDGE BARATTA:  -- because there is this

24 monitoring plan under the COC that is in evidence and

25 would like to look at that to see whether or not that
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1 really does something like that because I think -- But

2 at that point, so, I understand what you are saying

3 and I think that's --

4             DR. HAZLETT:  Okay.  Could I ask you a

5 question then?

6             JUDGE BARATTA:  Yeah, actually, I think

7 you did.  because what I was concerned about was

8 exactly what you said is that it's kind of a hit or

9 miss thing and, you know, you might put your material

10 here and not see it over there, but if you moved over

11 a couple of feet and drove another well and injected

12 there you would see it.  And that -- 

13             DR. HAZLETT:  Might I add just one last

14 thing, sir, which is that, just because you don't see

15 it doesn't mean it is not there; and I know that is a

16 conundrum, because, you know, the guys that want to do

17 what they want to do they want to see it before they

18 invest money into doing something about it.  And the

19 people who are concerned about impacts they have a

20 right to be concerned because it's in a part of

21 Florida that's karst.

22             JUDGE KARLIN:  Okay.  I think that

23 probably answers the question; does it not, because we

24 don't want to have tutorials here.

25             DR. HAZLETT:  Okay. 
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1             JUDGE KARLIN:  Do we have any more

2 questions for this panel on this subject?

3             JUDGE BARATTA:  (Non-verbal response.) 

4             JUDGE CHARBENEAU:  (Non-verbal response.) 

5             JUDGE KARLIN:  Okay.  Great.  We are going

6 to thank you and ask you to sit down.  You may sit

7 down.  We are going to continue briefly here for a

8 moment. 

9             Now, what happens next, the parties may --

10 the witnesses may sit down, return to your seats.

11             We are going to take -- we at the end of

12 this topic site characterization.  We are going to

13 take a 10-minute break or something like that.  At the

14 beginning remember I suggested that if you have

15 questions you think we need to add or ask, now is your

16 time to suggest those to us.  You can do it in one of

17 two ways.  One, you can write something down on a

18 piece of paper, handwritten, typed and printed if you

19 can do it, whatever, or you can -- so written.  You

20 can give us written questions that the other side

21 can't see at the moment.  Or you can give us -- just

22 stand up and say I think you ought to ask this

23 question of this witness and we could do it that way. 

24  

25             And what we will do is we will take a
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1 break about 10 minutes, 15 minutes.  So at 4:30 we

2 will reconvene.  You all give us the questions you

3 might have.  We are not taking a break yet.  And then

4 we will consider them.  We will probably go back in

5 the back room and look at them and see whether we

6 think they are worth asking.  We think we have covered

7 it pretty much, but if you have got any additional

8 questions -- after that.  We will either we will ask

9 the questions or not.  We may even have some of our

10 own we come up with that you may trigger in our mind. 

11             Again, don't give softballs to your own

12 witnesses to give us a half an hour tutorial on

13 something you want to fill in the blanks on.  Mostly

14 this should be for the other side questions.  

15             And then we will continue and finish those

16 questions and we are going to go on to the second

17 topic, which is groundwater modeling if we can make

18 it.  With the indulgence of the court personnel,

19 Lieutenant Polo, we may end up going till 5:30 or a

20 little thereafter.  We are not going as fast as we

21 thought.  This is worthwhile.  We are getting some

22 good info and we have got two more topics, groundwater

23 modeling and environmental monitoring to do.  So we

24 probably want to start with the second one today if we

25 can for a little while.
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1             So we will be -- yes, Mr. O'Neill.

2             MR. O'NEILL:  Just one question for the

3 convenience of some of our witnesses.  Let's pick, for

4 example, Dr. Rizzo, if we finish topic one today, will

5 we be able to excuse a witness who at least from our

6 standpoint we wouldn't anticipate being on one of the

7 other panels, but you can certainly let us know?

8             JUDGE KARLIN:  That's a good question. 

9 Let's talk about it in the back, but I think the

10 answer probably is we'd like to be able to do that and

11 relieve the witnesses and let them be excused if we

12 can.  And I think we probably will be able to do that.

13             MR. O'NEILL:  Thank you. 

14             JUDGE KARLIN:  Okay. So we stand adjourned

15 and we will reconvene at 4:30.

16             (Whereupon, the above-entitled matter went

17 off the record at 4:16 p.m. and resumed at 4:30 p.m.) 

18             JUDGE KARLIN:  The court is back in

19 session.  Please be seated.

20             Okay.  Let me start with the Staff.  Do

21 you have any questions that you are proposing we

22 should ask, Mr. Martin?

23             MR. MARTIN:  No, your Honor. 

24             JUDGE KARLIN:  Excellent work. 

25             MR. MARTIN:  Trying our best.
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1             JUDGE KARLIN:  Now, Mr. O'Neill, let me

2 ask you.  Do you have questions you would suggest of

3 us?

4             MR. O'NEILL:  Only three. 

5             JUDGE KARLIN:  Only three.  Do you want to

6 give them to us in writing?  All right.  Great.

7             MR. O'NEILL:  Three copies.

8             JUDGE KARLIN:  Well, that's excellent. 

9 All right.

10             Thank you.

11             Ms. Curran, do you all have any questions

12 you think --

13             MS. CURRAN:  Yes, we do and we have not

14 typed them up.  We would like to pose them orally.

15             JUDGE KARLIN:  All right.  Fine.  We are

16 going to try to take notes and then we will take your

17 questions and the Applicant's questions and adjourn to

18 think about whether we want to ask them or not.  

19             MS. CURRAN:  Okay. 

20             JUDGE KARLIN:  Please proceed.

21             MS. CURRAN:  All right.  Go ahead.

22             JUDGE KARLIN:  And you tell us who you

23 want us to ask the question of.

24             MS. CURRAN:  Okay.  All right.  One of

25 them is; the first one is really for the group.
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1             JUDGE KARLIN:  Group?  What group?

2             MS. CURRAN:  I'm sorry.  Progress Energy's

3 witnesses.

4             JUDGE KARLIN:  Okay. 

5             MS. CURRAN:  Actually all these questions

6 are for Progress Energy's witnesses.

7             JUDGE KARLIN:  Okay. 

8             MS. CURRAN:  How can Progress Energy say

9 anything definitive about the groundwater model when

10 they haven't done any pumping tests that would give

11 transmissivities near the wells on the south Site?

12             Another question is --

13             JUDGE KARLIN:  Wait a second.  Let me make

14 sure.

15             MS. CURRAN:  All right.

16             JUDGE KARLIN:  Okay.  Question two.

17             MS. CURRAN:  Question two is: Progress

18 Energy has not taken a count of the springs at the

19 Cross Florida Barge Canal have they identified them,

20 have they measured their output?

21             Another question is -- again for Progress

22 Energy.

23             JUDGE KARLIN:  Okay. Number 3.

24             MS. CURRAN:  Okay.  What is the effect of

25 the Nuclear Islands on Big King Spring? And then there
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1 are two sub-questions to that.

2             JUDGE KARLIN:  Okay. 

3             MS. CURRAN:  Question 1 is:  Aren't the

4 Nuclear Islands 100 feet deep within 3,000 feet of the

5 King Springs.

6             JUDGE KARLIN:  Okay. 3,000 feet.  Okay. 

7             MS. CURRAN:  The second:  Could the

8 construction of the Nuclear Islands affect the Kings

9 Springs?

10             And then a question, actually this next

11 question is also for the NRC staff:  Did Progress

12 Energy or the NRC staff study the locations of sinking

13 streams or swallets?  And then the follow-up is, if

14 so, where are they and if not why not?

15             JUDGE KARLIN:  Did they study the --

16             MS. CURRAN:  The location of --

17             JUDGE KARLIN:  -- locations of sinking

18 springs or swallets?

19             MS. CURRAN:  Yes.

20             JUDGE KARLIN:  And if not, why not?

21             MS. CURRAN:  Yeah, and if so, where are

22 they?

23             JUDGE KARLIN:  If not, why not.  If so,

24 where.  Okay. 

25             MS. CURRAN:  Next question: If Big and
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1 Little King Springs are in the Avon Park formation;

2 doesn't it show that conduits that feed the spring can

3 form in the Avon Park? 

4             JUDGE KARLIN:  If Big and Little -- Big

5 King and Little King Spring are in the Avon Park

6 formation then doesn't this show --

7             MS. CURRAN:  That conduits that feed the

8 spring can form in the Avon Park?

9             JUDGE KARLIN:  And do you want that

10 question asked of?

11             MS. CURRAN:  Both. And then the next

12 question is actually for both as well.

13             JUDGE KARLIN:  Okay. 

14             MS. CURRAN:  Next question:  Could you not

15 by measuring the chemistry of the water discharging

16 from Big and Little King Springs determine whether

17 dissolution is occurring -- I'm sorry -- dissolution

18 of the Avon Park formation is occurring?

19             JUDGE KARLIN:  Could you not by measuring

20 the chemistry of the water discharged from the Big

21 King or Little King Springs determine whether --

22             MS. CURRAN:  Whether they are -- the

23 springs are the result of dissolution of the Avon Park

24 formation?

25             JUDGE KARLIN:  Okay.  Hope somebody is
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1 getting this down.  Anything else?

2             MS. CURRAN:  Yeah a question for the --

3             JUDGE KARLIN:  You have a limit of 10 here

4 now.

5             MS. CURRAN:  Do I?

6             JUDGE KARLIN:  You are up to six.

7             MS. CURRAN:  I'm up to six.  Oh, I think

8 we are going to make it.

9             JUDGE KARLIN:  I'm just kidding.

10             MS. CURRAN:  Here's one for the NRC Staff:

11 What is your evaluation of the findings of the

12 geological study that found vertical fractures

13 connected to voids that had dissolution edges?

14             JUDGE KARLIN:  Could you repeat that

15 please?

16             MS. CURRAN:  What is your evaluation of

17 the findings of the geological study that found

18 vertical fractures connected to voids that had

19 dissolution edges?

20             JUDGE KARLIN:  What geological study you

21 talking about?

22             MS. CURRAN:  The one cited by Dr. Rizzo.

23             JUDGE KARLIN:  Okay. 

24             MS. CURRAN:  Okay.  And then we had

25 another question about the grout:  Isn't grout
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1 designed to plug holes, and, if so, how can it serve

2 as a tracer, which we think, is what Dr. Rizzo said? 

3 Does it not harden with exposure to air?

4             JUDGE KARLIN:  And is that question for?

5             MS. CURRAN:  Dr. Rizzo.

6             JUDGE KARLIN:  Okay. 

7             MS. CURRAN:  Did Progress Energy do any

8 hydraulic tests in the boreholes to the extreme south

9 of the Northern site?  And then a follow-up:  If so,

10 what did they find and if not, why not?

11             And that is it.

12             JUDGE KARLIN:  Okay.  All right.  Dr.

13 Charbeneau, Dr. Baratta, have we pretty much got those

14 you think?

15             JUDGE CHARBENEAU:  Yes.

16             JUDGE BARATTA:  (Non-verbal response.) 

17             JUDGE KARLIN:  Okay.  Then we are going to

18 take another brief adjournment, probably five or ten,

19 ten minutes let's say to evaluate these questions to

20 decide which ones, if any, we want to ask.

21             So we will be adjourned for about 10

22 minutes, thank you. 

23             (Whereupon, the above-entitled matter went

24 off the record at 4:39 p.m. and resumed at 4:53 p.m.) 

25             JUDGE KARLIN:  If everyone could be seated
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1 please.  Okay.  Thank you for the questions, we've

2 taken a look at them.  

3             Is Dr. Stirewalt on the line?

4             DR. STIREWALT:  Yes, sir.  He is.  Thank

5 you.                      

6             JUDGE KARLIN:  Thank you, sir.  Okay.  I

7 understood you were disconnected there temporarily. 

8 I think the ordeal for you, sir, may almost be done

9 here.  

10             We are going to ask several of the

11 questions that were proposed and so some of the

12 questions -- one of the questions is for Dr. Bacchus

13 and some of the questions are for Progress and Levy's

14 witnesses and some are for the NRC witnesses.  So I

15 suspect what we ought to do is ask Dr. Bacchus and all

16 of the witnesses for the staff and the Applicant to

17 just take the witness stand so we can ask these

18 questions relatively quickly.

19             We are not dismissing -- let me put it

20 this way.  Per Mr. O'Neill's question earlier, we are

21 not dismissing all of the other witnesses.  So don't

22 go back home in the plane tonight or tomorrow morning

23 and not show up tomorrow.  We may have additional

24 questions.  But at the moment we don't have any more

25 questions for you based upon the questions that were
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1 submitted by the parties.

2             We think once we are done here we will be

3 done with this topic, but we may not be and we may

4 have questions for you.  So we cannot discharge you

5 completely.  I'm sorry for that.  But we do need you

6 to stay around tomorrow.

7             So Dr. Bacchus is in the stand now, the

8 witnesses for the Intervener.  Dr. Rizzo please your

9 team would come up.  And the Staff witnesses please. 

10 And Dr. Stirewalt is on the phone.  

11             This will be a logistical challenge in a

12 sense because we only have one mic over there and in

13 this case we are definitely going to have to help the

14 court reporter out with the identification of the

15 individual witness who is testifying when we ask the

16 question and if we don't do it perhaps you can remind

17 us, Ms. Wheeler.

18             So, Dr. Charbeneau, do you want start with

19 asking some questions? 

20             JUDGE CHARBENEAU:  This will be a question

21 that I think we are aiming at PEF and that is: Did you

22 look for sinking springs and swallets in your

23 investigation of either the northern property or the

24 southern property of the Site?

25             DR. GRIFFIN:  This is Mitch Griffin and I
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1 can attest that during our work in identifying

2 wetlands we have had staff out there for months

3 working all over the site, the entire 5,200 plus acres

4 north and south delineating wetlands primarily.  But

5 we have also asked them when they come back in: Where

6 have you found any of these types of features?  And

7 they have consistently and always said they aren't

8 there.

9             JUDGE CHARBENEAU: That swallets are not

10 there; when you say these types of features?

11             DR. GRIFFIN:  I am not quite sure of how

12 she would define a swallet.  I'm thinking of the Santa

13 Fe River, which is a big river that goes underground

14 and comes back up later.  I mean, obvious, a small

15 creek or a drainage ditch, because there are really no

16 creeks on site, that's a big point.  There are no

17 ditches or creeks on site.  Now, we have water flowing

18 across, overland flow primarily and the only pipes are

19 under the farm roads that circle the site.  So you

20 will see some little ditches around those areas, but

21 that's it.

22             Across the whole site there are no formed

23 ditches or creeks, so by extension you would say there

24 are no swallets.  There might be water seeping in but

25 not -- by definition a swallet.
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1             JUDGE CHARBENEAU:  Let me turn the

2 question back around for Dr. Bacchus.  You had said

3 that you had identified sinking springs or swallets as

4 you left the area of the site heading towards the

5 coast? 

6             DR. BACCHUS:  Yes, your Honor.  I think

7 that is sinking streams that is what the --

8             JUDGE CHARBENEAU:  I wrote as best I

9 could.  That's right a spring wouldn't sink.  You are

10 correct.

11             JUDGE KARLIN:  Well, ask the question. 

12             DR. BACCHUS:  So if you --

13             JUDGE KARLIN:  He hasn't asked the

14 question.

15             JUDGE CHARBENEAU:  You had stated that you

16 had identified a sinking stream or swallet as you left

17 the area of the site and were heading towards the

18 coast.

19             DR. BACCHUS:  Yes, sir.  Actually several. 

20 I saw the one that was in the video that we had as an

21 exhibit and I can give you that number I think.

22             JUDGE CHARBENEAU:  Well, let me get the

23 question.  The question is:  How close to the site did

24 you identify sinking streams or swallets? 

25             DR. BACCHUS:  Well, the first one, the one
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1 that is in the video is directly across on the west

2 side of the highway.  It is near the entrance to the

3 proposed Tarmac Mine site and it is directly across

4 from the northern, northwestern corner of the site,

5 the north parcel.

6             JUDGE KARLIN:  So how far is that?

7             DR. BACCHUS:  Well, if I could get a map

8 to refer to I could --

9             JUDGE KARLIN:  Is it a half mile from the

10 border of the northern part of the site?

11             DR. BACCHUS:  I would say it is roughly a

12 half mile.  I don't think it's more than that.  It is

13 pretty close.  And there actually is a named stream

14 that flows on the north side of the site.  It is not

15 on the site, but it appears that water from the site,

16 surface discharge is being attributed to that stream. 

17 And that's the stream that actually goes into the

18 swallet.  And then as you travel west of the proposed

19 Tarmac site then there are some very large ones where

20 the stream channel opens back up and there are some

21 very large swallets there.

22             JUDGE KARLIN:  How far are they from the

23 proposed well field?  You have personally observed

24 these?

25             DR. BACCHUS:  Yes, sir.  I have.
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1             JUDGE KARLIN:  Okay.  And how far away are

2 they?

3             DR. BACCHUS:  Well, again, I don't have my

4 exhibit in front of me, but I would -- they are just

5 on the west side of the Tarmac site and if I -- you

6 know, if you look at a map and you see the west

7 boundary of the Tarmac site, which is on my maps that

8 I gave, the figures, then they would be just west of

9 that.  So there's basically a lot of surface flow that

10 coalesces into stream channels, they are broader

11 channels. 

12             JUDGE KARLIN:  Okay.  Thank you.

13             MR. WEBSTER:  Your Honor?

14             JUDGE KARLIN:  Yes. 

15             MR. WEBSTER:  I could provide the witness

16 with her exhibit that would allow her to be more

17 accurate.

18             JUDGE KARLIN:  No, I think we are all

19 right, because we have the maps and we can look at the

20 site, the Tarmac site is shown I think in the FEIS as

21 well.  But, if not, certainly in your testimony and

22 exhibits and we can correlate that.  I'm sorry to

23 interrupt.

24             JUDGE CHARBENEAU:  That's no problem. 

25             A related supporting question for Dr.
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1 Rizzo:  You had mentioned that the Ocala caps the Avon

2 Park to the north, to the east and to the west of the

3 site.  Do you have any idea how far to the west you

4 have the Ocala showing up? 

5             DR. RIZZO:  I can tell you that the

6 Waccasassa River is across the highway, westside.  Our

7 -- investigations did not indicate Ocala present

8 there.

9             JUDGE CHARBENEAU:  So it is not in that

10 location?

11             DR. RIZZO:  No.

12             JUDGE CHARBENEAU:  And this will go for

13 both PEF and separately for Staff:  Can we measure

14 chemistry of discharge, being waters from big springs

15 and little springs, to determine whether dissolution

16 activity is occurring within the Avon Park?  Let's go

17 to PEF first.

18             MR. LEHNEN:  Jeff Lehnen, I think I can

19 answer that.  The geo-chemistry of the water in Big

20 King and Little King will likely reflect some

21 combination of groundwater and surface water since

22 there is a lot of recharge occurring to the east from

23 Big King and Little King Springs.  So making a

24 definitive determination of whether it's Avon Park

25 water or some other kind of water seems very difficult
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1 you would need the geo-chemical end points of the

2 types of water that you are trying to compare and then

3 looking at the mixture that might come out.  So you

4 can determine those end points of maybe surface water

5 and groundwater, and sample the spring and compare the

6 results of those two end points; that might give you

7 an idea of that ratio.  But whether or not it is Avon

8 Park or Ocala I think that might be a stretch of

9 geo-chemical abilities. 

10             JUDGE KARLIN:  Can I follow-up o that?  I

11 don't think that was so much the question.  It was not

12 whether it's Ocala or it's Avon Park, but whether, in

13 fact, there was dissolution occurring in the Avon Park

14 formation.  Can you measure the chemistry of the water

15 discharged from one of those springs and determine

16 whether they are the result of dissolution of the

17 formation in question, Avon Park? 

18             MR. LEHNEN:  What you would find is that

19 the water discharging from a groundwater spring will

20 look a lot like groundwater.

21             JUDGE KARLIN:  There you go.  All right.

22             MR. LEHNEN:  Ground water quality, so --

23             JUDGE KARLIN:  But doesn't the groundwater

24 tell you a little bit of the chemistry or where it is

25 coming from and what it has been in?
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1             MR. LEHNEN:  It can.  You know, the

2 calcium and magnesium ratio might be ever so slightly

3 different in an Avon Park system than in a, say, a

4 pure Ocala system where you likely have less magnesium

5 in the chemistry.  So, that -- it's possible to do,

6 but making a quantitative determination that okay, I

7 have this much calcium, this much magnesium that means

8 it's Avon Park, I don't think you could to that.

9             JUDGE CHARBENEAU:  If you were to sample

10 groundwater from a well in the Avon Park and maybe you

11 have done this as part of the characterization, how

12 close would the calcium, magnesium and carbonate, or

13 bicarbonate concentrations be to solubility levels?

14             MR. LEHNEN:  It would not be saturated if

15 it was near the top of the Floridan.  However, the

16 deeper you go into the Floridan system the longer the

17 residence time of that water in the matrix of the rock

18 you will reach a, almost a saturation point in the

19 deeper zones.  So a lot depends on the depth of the

20 water in the aquifer system.

21             JUDGE CHARBENEAU:  Same question to staff.

22             MR. BARNHURST:  We -- this is Dan

23 Barnhurst.  The water is naturally going to have some

24 magnesium, and calcium carbonate --

25             JUDGE KARLIN:  Speak up please.
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1             MR. BARNHURST:  I'm sorry.  The water is

2 going to naturally have components that you would look

3 for because of the nature of the fact that it flows

4 through those formations.  So I think it would be hard

5 to do.

6             JUDGE CHARBENEAU:  Where there is actually

7 dissolution occurred?

8             MR. BARNHURST:  Yes.

9             JUDGE CHARBENEAU:  Finally, I wrote down

10 half a question.  I'll try to make up the rest.  For

11 Dr. Rizzo, you have tried to characterize the extents

12 of the voids with injection of grout and grout can

13 have a lot of different characteristics.  When you

14 were doing the grout injection, was this the same

15 grout that you would use when you do the final

16 grouting of the site before de-watering for

17 construction or is it a different, let's say less

18 viscous grout?

19             DR. RIZZO:  We have not designed the final

20 grout mix yet.  The mix used for the testing we did

21 was designed to have viscosity -- water purposes.  And

22 with additives on that retard setup and the push for

23 distance on the grout.

24             JUDGE CHARBENEAU:  So it was not intended

25 to plug the formation?



202-234-4433
Neal R. Gross & Co., Inc.

Page 1349

1             DR. RIZZO:  No, it was twofold.  It was

2 done to determine the distance we could pump grout,

3 pressure versus going for this mix for that mix.  So

4 our goal was to determine if we could get transport of

5 grout 10 feet, 50 feet, 100 feet.  So we designed a

6 mix that would not setup.  When we designed a mix for

7 production grouting we will design to setup under

8 water

9             JUDGE CHARBENEAU:  Thank you.  You got any

10 questions?

11             JUDGE BARATTA:  Question for PEF.  I guess

12 for, I'm not sure who to ask this of.  Let me ask the

13 question then I will let you determine who should

14 answer it.  

15             We heard that apparently there are springs

16 along the Cross Florida Barge Canal.  Were those taken

17 into account in either the reconnaissance or in the

18 model, because we did hear that the Little Spring and

19 Big King Spring were taken into account? 

20             DR. GRIFFIN:  We looked at the spring flow

21 into the Cross Florida Barge Canal primarily from a

22 habitat impact standpoint, and I believe you are

23 asking more of a modeling question.  I'm not sure if

24 you weren't going to address those types of issues

25 later, but there was, you know, some review, how much
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1 seepage there is in those systems from the groundwater

2 model but that was not its primary intent.  We were

3 looking more in the combination --

4             JUDGE BARATTA:  Well, for site

5 characterization groundwater modeling is what I'm,

6 really what I am asking.

7             DR. GRIFFIN:  But the water quality issue

8 is in the FEIS, by the way.

9             JUDGE BARATTA:  The water quality issue

10 you took that into account but you didn't -- 

11             DR. GRIFFIN:  It's in the FEIS.

12             JUDGE BARATTA:  But you didn't necessarily

13 take it into account relative to site characterization

14 looking for --

15             DR. GRIFFIN:  Okay. Let me try to clarify

16 please.  What we did for the water quality is we

17 looked at the salinity data that we took along the

18 Barge.  By a mass balance we were able to back

19 calculate how much fresh water versus groundwater or

20 sea water is coming in.  Now, how fresh is that

21 groundwater from the model, we did not try to

22 differentiate that.  So we did try to quantify how

23 much seepage is in the Cross Florida Barge Canal and

24 downstream of the dams. 

25             DR. RIZZO:  The site characterization --
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1             JUDGE KARLIN:  Dr. Rizzo is testifying

2 now.

3             DR. RIZZO:  Paul Rizzo, yes.

4             From a site characterization perspective

5 we toured up and down the canal both walking and with

6 boats to see the banks of canal and to see the effects

7 upstream by the Lake Rousseau.  And as expected, I

8 mean as expected, we saw seeps along the cuts of the

9 canal as one would expect when you make a cut below

10 water table as was done for the Barge Canal, you will

11 see seeps for where the faradic surface hops into the

12 canal.  I characterize them as seeps not as springs

13 because there are so many of them along the bank of

14 the canal it's a natural phenomenon where the water is

15 going to seep out of side of this canal.  That's not

16 conduits, not preferential pathways.

17             JUDGE BARATTA:  So you did not see large

18 flows of water?

19             DR. RIZZO:  No, sir.  There were no large

20 flows. We characterize them as seeps along the impact

21 cut slope.

22             JUDGE BARATTA:  All right.  For Dr.

23 Bacchus, what type of head gradient would you need in

24 order to dislodge a plug from a sinkhole?

25             DR. BACCHUS:  Your Honor, I believe that
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1 is really not my expertise to answer that question. 

2 That's not really my expertise, but all I know is that

3 my research has been on these depressional relic

4 sinkhole wetland systems.  And the literature is very

5 clear that throughout the entire Floridan Aquifer

6 system that this phenomenon does occur when there is

7 pumping in the vicinity that the plugs do dislodge

8 from the relic sinkhole wetland systems.   And they do

9 dislodge at different time periods so that they don't

10 all just happen at the same time.  

11             So because this, you know, the relic

12 sinkholes are not identical in the way they were

13 plugged, and with respect to the size of the conduits

14 that are underneath the center of the sinks, what you

15 will find is that because they are aligned along

16 fracture systems you will get some wetlands that are

17 larger than others that are actually coalesced single

18 sinkholes.  So you will find some and you can see this

19 on --

20             JUDGE KARLIN:  Well, can I just say.  The

21 question was sort of what kind of hydraulic head would

22 you need to cause a plug to be released.  You indicate

23 you are probably not the best person to try to answer

24 that.

25             DR. BACCHUS:  Right.
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1             JUDGE KARLIN:  Mr. Davies or Dr. Hazlett,

2 why don't we bring you up to the stand if either one

3 of you think you can answer that question?  I mean you

4 all have testified that these plugs will be released,

5 et cetera, et cetera.  So Dr. Hazlett perhaps you are

6 the gentleman who should speak to this. 

7             DR. HAZLETT:  I don't think I can answer

8 that question.

9             JUDGE KARLIN:  Okay.  You don't.

10             DR. HAZLETT:  Too variable.

11             JUDGE KARLIN:  All right.  Mr. Davies, can

12 you answer this question?  What kind of hydraulic head

13 is needed for those plugs to become released and cause

14 these conduits to exist?

15             MR. DAVIES:  Can I give you an example of

16 how it can happen, sir?

17             JUDGE KARLIN:  No, I want to know what

18 kind of hydraulic head is needed to do this.

19             MR. DAVIES:  You actually don't need a

20 hydraulic head.  You just need air pressure in the

21 conduit.

22             JUDGE KARLIN:  Well, how much of a

23 hydraulic head would do it? 

24             MR. DAVIES:  The amount of hydraulic head

25 that would happen in a flood.
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1             JUDGE KARLIN:  In a flood.

2             MR. DAVIES:  This happens at mammoth Cave

3 regularly.  There's a --

4             JUDGE KARLIN:  Okay. 

5             MR. DAVIES:  There's a situation where a

6 sinkhole was deliberately kept open with a large

7 corrugated iron shaft and the sinkhole fell in around

8 the shaft --

9             JUDGE KARLIN:  Hold on a second.  Let me

10 ask this.  

11             Ms. Reporter, are you getting this all

12 right on the recording?

13             MS. WHEELER:  (Non-verbal response.) 

14             JUDGE KARLIN:  Yes, okay.  And I guess I

15 belatedly will remind everyone you are still under

16 oath hopefully.

17             MR. DAVIES: What I was talking about was

18 the situation at Mammoth Cave where a former colleague

19 of mine they installed a large shaft into an opening

20 into part of the Mammoth Cave system to keep the

21 sinkhole open.  So it was a large corrugated steel

22 shaft --

23             JUDGE KARLIN:  Is this going to -- I mean

24 that's sort of anecdotal information.  Is it going to

25 answer the question?
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1             MR. DAVIES:  yes, it is, sir. 

2             JUDGE KARLIN:  Okay. 

3             MR. DAVIES:  And the shaft was constructed

4 with a lid on it to stop sheep, cows and people

5 falling into it.  The cave flooded in a catastrophic

6 flood.  I believe it was sometime in the 1990s.   And

7 this 20-foot long, 10-foot diameter corrugated steel

8 shaft was shot out of that hole and was leaning

9 against a tree about 300 feet away after the flood. 

10 What had happened was the cave had flooded and the air

11 pressure had come up this passage and shot the plug

12 out.

13             JUDGE KARLIN:  Is that supposed to be

14 responsive to the question?  Could you repeat the

15 question?

16             JUDGE BARATTA:  Actually I think it is

17 because it's a phenomenon that occurs in sewer

18 systems.

19             JUDGE KARLIN:  Okay.  

20             JUDGE CHARBENEAU:  It does occur in sewer

21 systems.

22             JUDGE KARLIN:  How much of a hydraulic

23 head was that?  I mean I understand that this

24 phenomena can occur, that a hydraulic head can cause

25 a plug to pop out and this is an example of something
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1 that happened that way.

2             DR. HAZLETT:  This is Tim Hazlett

3 speaking.  I would like to interject.

4             In a simple matter of speaking it would

5 need to be enough head providing enough force to

6 overcome the frictional forces holding the plug

7 intact.

8             JUDGE KARLIN:  That's not a responsive

9 answer because the question -- that doesn't answer it. 

10 Of course, that's the answer.  It would have to be

11 enough of a head to cause the thing to move.  How much

12 is that for a plug in the context you are talking

13 about?  How much is that?  

14             That's a tautological answer.  It would

15 have to be enough pressure to overcome the friction to

16 cause the plug to move out.  That's great.  How much

17 is that in this environment?

18             MR. DAVIES:  Okay, sir, if the plug was

19 mostly sand and soil if the water rose from

20 underneath, wouldn't you float that?

21             JUDGE KARLIN:  Well, we are talking about

22 mud here in this site.  Aren't we talking these

23 preferential pathways that there's mud here, how much

24 is required to make that bust that mud out?

25             (Non-verbal response.) 
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1             JUDGE KARLIN:  We don't know.  Okay. 

2 Maybe we have gone as far as --

3             MR. DAVIES:  I could give you an answer,

4 probably not as much you would think.  

5             JUDGE KARLIN:  Okay.  All right.  Good

6 answer.

7             DR. BACCHUS:  Your Honor, I would like to

8 add, too.  From the specific geophysical analysis in

9 quarries that they have actually taken in these

10 wetlands and I did submit a figure showing those cross

11 sections.  If you don't have a solid layer of mud what

12 happens is the center has fallen to varying degrees in

13 these various relic sinkholes.  So what you have, in

14 fact, is in some of these areas the center, where the

15 center of the wetland is, and the center of the relic

16 sinkhole is you may have just sand.  And, in fact, I

17 have literally seen the Floridan Aquifer system

18 bubbling up through the very center of those wetlands

19 and I knew it was the Floridan because I was actually

20 doing geophysical tests and testing the resistivity of

21 the water at the time.

22             So you can actually have a hole in the

23 center of the wetland where you don't really need any

24 hydraulic head to move anything because it is already

25 -- it has already sunk.  It sunk a long time ago.
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1             JUDGE KARLIN:  So if you dig a hole in a

2 piece of ground and the hole goes below the water

3 table, the hole is going to fill up with water; is

4 that what you are telling me?

5             DR. BACCHUS:  Could you repeat that?

6             JUDGE KARLIN:  If you dig a hole in the

7 ground that is lower than the water table then the

8 hole is going to fill up with water up to the level of

9 the water table.  Is that true?

10             DR. BACCHUS:  No, Your Honor, I mean --

11             JUDGE KARLIN:  Holes don't fill up with

12 water when you are digging?

13             DR. BACCHUS:  No, my testimony all along

14 has been, you know, when they dig these giant holes,

15 like the 100-foot deep hole for the units and the

16 storm water pits and everything, the water will, in

17 fact, go into those holes, but they will not come up

18 to the normal level of the water table because you

19 have got this displacement of solid material.  So the

20 water used to be in the pore spaces of that material. 

21 They excavated it.  And now you --

22             JUDGE KARLIN:  Okay.  All right.  We are

23 going way off topic.  

24             I think we are done here today, unless we

25 have more questions.  Any more questions?
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1             JUDGE CHARBENEAU:  I'm all set.

2             JUDGE BARATTA:  (Non-verbal response.) 

3             JUDGE KARLIN:  It is now 5:21 and we have

4 had a goodly day and we had hoped to go to the

5 groundwater topic but that's going to be a big one and

6 so we better just wait and start that tomorrow morning

7 at 9:00 a.m.

8             So, again, we are not in a position

9 unfortunately to be able to discharge any of the

10 witnesses who have testified.  We appreciate your

11 patient and your testimony has been very helpful.  And

12 you have been patient with our questions, or my

13 questions at least.

14             So we will see everyone tomorrow morning

15 at 9:00 a.m., sharp, please.

16             We are adjourned.

17             (Whereupon, the above-entitled matter went

18 off the record at 5:21 p.m.)
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