
4
j 
~I 

F:1 

j 

4 

3 
"'D

Advisory Committee on Nuclear Waste 
137th Meeting

(not applicable)

Las Vegas, Nevada 

Wednesday, September 25, 2002

ORiGINAL

Work Order No.: NRC-561 Pages 1-281

NEAL R. GROSS AND CO., INC.  
Court Reporters and Transcribers 
1323 Rhode Island Avenue, N.W.  

Washington, D.C. 20005 
(202) 234-4433 

A OMFC O-nPY- ITmum FR

Title:

Official Transcript of Proceedings AA/WF-O/ 8-8 

NUCLEAR REGULATORY COMMISSION

PROCESS USING ADAMS 
TEMPLATE: ACRS/ACNW-005

Docket Number: 

Location: ,, 

Date:

Fi 

4 

A 

A 

I 
I 

'1 
I

I



1 UNITED STATES OF AMERICA 

2 NUCLEAR REGULATORY COMMISSION 

3 +++++ 

4 ADVISORY COMMITTEE ON NUCLEAR WASTE 

5 (ACNW) 

6 137TH MEETING 

7 . . . . .  

8 WEDNESDAY 

9 SEPTEMBER 25, 2002 

10 . . . . .  

11 LAS VEGAS, NEVADA 

12 +++++ 

13 The Committee was called to order at the 

14 Texas Station Hotel, Amaryllis Room, 2101 Texas Star 

15 Lane, North Las Vegas, Nevada 89109, at 8:30 a.m., by 

16 Dr. George Hornberger, Chairman, presiding.  

17 COMMITTEE MEMBERS PRESENT: 

18 DR. GEORGE HORNBERGER, Chairman 

19 DR. RAYMOND WYMER, Vice Chairman 

20 DR. B. JOHN GARRICK, Member 

21 MR. MILTON LEVENSON, Member 

22 DR. MICHAEL RYAN, Member 

23 DR. JOHN LARKINS, Executive Director 

24 DR. SHER BAHADUR, Associate Executive Director 

25 
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1 P-R-O-C-E-E-D-I-N-G-S 

2 (8:43 a.m.) 

3 CHAIRMAN HORNBERGER: The meeting will come 

4 to order..This is the first day of the 137th meeting 

5 of the Advisory Committee on Nuclear Waste. My name 

6 is George Hornberger, Chairman of the ACNW.  

7 The other members of the committee present 

8 are Raymond Wymer, and we don't have name tags.  

9 Raymond is sitting two seats to my left. Raymond is 

10 the Vice Chair of the ACNW.  

11 John Garrick is sitting to my left, and 

12 Milt Levenson is sitting to my right, and Michael Ryan 

13 is sitting two to my right. Before discussing the 

14 topics for today's meeting the committee would like to 

15 express its thanks to members of the public that 

16 attended its meeting this past Monday night at the Bob 

17 Rudd Community Center at Pahrump.  

18 It was an interesting session, where we 

19 exchanged thoughts for several hours, and updated the 

20 committee's understanding of current relevant issues 

21 as viewed by local citizens.  

22 Also, the ACNW had a field trip to Yucca 

23 Mountain and to the Area 5 Waste Management Site 

24 yesterday, and we would like to express our thanks, 

25 our particular thanks, to Carol Hanlon for organizing 
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1 the trip.  

2 During today's meeting the Committee will 

3 receive an information briefing on the status of DOE 

4 and NRC issue resolutions; two, receive a status 

5 briefing on the forthcoming NEUREG 1762, which is the 

6 Integrated Issue Resolution Status Report; receive a 

7 briefing on public comments received on the Yucca 

8 Mountain Review Plan, which is NEUREG 1804; and 

9 receive an information briefing on the analysis of 

10 well drilling activities in the Amargosa Desert area.  

11 And then a schedule change; this 

12 afternoon, instead of tomorrow afternoon, this 

13 afternoon the DOE will present its presentations on 

14 Chlorine-36 and microbial-induced corrosion studies.  

15 We will also reserve time for interactions 

16 with stakeholders and meeting participants. John 

17 Larkins is the Designated Federal Official for today's 

18 initial session.  

19 John Larkins is here on the right, and he 

20 is the Executive Director of the ACNW, and on the far 

21 right of the table is Sher Bahadur, who is the 

22 Associate Executive Director.  

23 This meeting is being conducted in 

24 accordance with the provisions of the Federal Advisory 

25 Committee Act. We have received no requests for time 
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1 to make oral statements from members of the public 

2 regarding today's sessions.  

3 Should anyone wish to address the 

4 committee, please make your wishes known to one of the 

5 committee staff. It is requested that the speakers 

6 use one of the microphones, identify themselves, and 

7 speak with sufficient clarity and volume so that they 

8 can be readily heard.  

9 All right. So we are going to, after 

10 having computer problems resolved, and we are starting 

11 a little late, but I think now we are ready to go, and 

12 our first presentation has to do with the status of 

13 the KTI Issue Resolution. And I am not sure who is 

14 going to do this.  

15 Oh, we have a switch. Another switch.  

16 Okay. So, Mike, are you going to go first? 

17 MR. ANDERSON: I am.  

18 CHAIRMAN HORNBERGER: I don't know. Is 

19 that what is happening? No, we just had a glitch.  

20 Jim Anderson is actually going to do the KTI 

21 presentation, but he is not going to talk on the 

22 history of water use. So I think in a minute we will 

23 have the next glitch finished and fixed.  

24 (Brief Pause.) 

25 MR. ANDERSEN: (Off microphone) I am Jim 
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1 Andersen, and I am one of the project managers in the 

2 Nuclear Waste Management for the NRC. The objective 

3 of this first briefing is to have an overview of key 

4 technical issues and the process of the status.  

5 Part of this status will be providing the 

6 committee with two more presentations after this with 

7 the status of the forthcoming NUREG-1762 which was 

8 mentioned earlier; and then the third briefing will 

9 focus on the NRC staff analysis on the Yucca Mountain 

10 Review Plan.  

11 (Brief Pause.) 

12 MR. ANDERSEN: The outline for this 

13 presentation is that I am going to focus on three main 

14 areas. One, the overall status of the key technical 

15 issue agreements, and second, I will focus on Fiscal 

16 Year '02 activities, three specific ones; the DOE KTI 

17 planning strategy in a meeting that we held both in 

18 April and July of this year.  

19 The second is the NRC risk insights 

20 initiative, and the Committee has already receives 

21 some briefing on that already, and I am going to 

22 highlight more of the aspects of how it impacts issue 

23 resolution.  

24 Thirdly, I am going to briefly touch it in 

25 this presentation, but I will cover more in-depth in 
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1 the next presentation, and that is the integrated 

2 resolution status report.  

3 The third area that I want to discuss is 

4 some of the Fiscal Year '03 to '05 issue resolution 

5 activities that DOE presented as a preliminary plan in 

6 July of this year on their planning for '03 to '05.  

7 Some of the NRC staff concerns which we 

8 discussed at that meeting, and then some general path 

9 forward items for the next couple of fiscal years.  

10 Next slide.  

11 Before I get into the status of the key 

12 technical agreements, I would like to give some very 

13 quick background information. Back in August of 2000, 

14 we started a series of meetings with the Department of 

15 Energy to discuss nine of the key technical issues.  

16 There is 10 in total, and the remaining one has to do 

17 with EPA's rules.  

18 But the meetings that we had with DOE just 

19 focused on the nine key technical issues. The first 

20 four backup slides list all of the key technical 

21 issues, and a one to two sentence description of the 

22 key technical issues.  

23 The backup slides also discuss the status 

24 and the terms that we were used for both pending and 

25 open, and for the key technical issue sub-issues, and 
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1 the status of all of those subissues, if you are 

2 interested in that information.  

3 During the meetings with the DOE, we 

4 discussed the underlying key technical issues and 

5 subissues, as well as questions which are documented 

6 in the individual key technical issue resolution 

7 status reports.  

8 And based on those discussions, the DOE 

9 and NRC reached agreements on what information the NRC 

10 staff would need to conduct a potential license 

11 review.  

12 From the period of August of 2000 until 

13 September 2001, we conducted 17 key technical issue 

14 public meetings, and also one preclosure meeting 

15 during that period.  

16 As a result of those meetings, 293 

17 agreements were reached, which I will provide the 

18 status of in the next slide here. Since September of 

19 2001, we have had additional meetings with DOE to 

20 discuss the status of the agreements, the path 

21 forward, and those meetings have not resulted in any 

22 further agreements.  

23 Additional agreements are planned for 

24 Fiscal Year '03, and we have had one preclosure 

25 meeting on Fiscal Year '02, and that's why I had two 
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1 listed on this slide, the previous slide.  

2 The additional meetings that we plan to 

3 have in Fiscal Year '03 hopefully will address some of 

4 the key technical issues in more detail with DOE, who 

5 is ready to discuss how they plan to address those key 

6 technical issue agreements.  

7 And in addition we will have preclosure 

8 meetings since the first one only highlighted part of 

9 the whole preclosure topic. Additional meetings could 

10 result in further agreements. You are actually one 

11 ahead of me, and so if you could stay there.  

12 With that, I will now give you the status 

13 of where we are, and I have it as of last week. For 

14 the last few years the DOE has provided information on 

15 the agreements, and as of the 181h, the NRC has 

16 completed the -review of 61 of those, and has 

17 determined that 61 have been complete.  

18 And complete during this prelicensing 

19 period means that the staff has no further questions 

20 at this time, and not that a licensing decision has 

21 been made, and that is important to note.  

22 Of the remaining 232 agreements, 33 are 

23 currently under NRC staff review, and 199 have not 

24 been fully addressed by the DOE. By fully addressed 

25 there, it doesn't mean that the DOE has not provided 
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1 information on some of those.  

2 Some agreements require maybe two 

3 different submittals, or probably two topics where DOE 

4 said they are going to provide two different documents 

5 to address the total agreement.  

6 So they may have provided half of the 

7 information already, and which they are waiting for 

8 the other half. Also included in that category is 

9 agreements where DOE provided the information and the 

10 NRC staff had additional questions that they wanted 

11 DOE to address.  

12 So I just wanted to make sure that there 

13 was an understanding that the DOE has not addressed 

14 199 total. It is a less than that number. Next 

15 slide, please.  

16 Moving into the Fiscal Year '02 issue 

17 resolution activities, like I mentioned earlier, I 

18 wanted to stress three specific areas that DOE is 

19 scheduling a binning of the agreements, and the risk 

20 insight review, and the integrated issue resolution 

21 status report. Next slide.  

22 Regarding the scheduling and binning of 

23 agreements, in April of this year, the NRC and DOE had 

24 a public technical exchange meeting to discuss key 

25 technical issues. During that meeting the DOE 
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1 provided an overview on how they planned to evaluate 

2 the total work scope to get them for Fiscal Year '02 

3 to a potential license application, including DOE's 

4 plans to address the key technical issue agreements.  

5 As part of that meeting the DOE discussed 

6 now to bin the agreements into four groups, and I will 

7 discuss the binning shortly. DOE also provided the 

8 staff with those agreements and plan to address them 

9 in the remainder of Fiscal Year '02.  

10 And at that point in April, they had not 

11 completed the planning for Fiscal Year '03 and beyond.  

12 Next slide, please.  

13 The agreements were not completed as of 

14 April of 2002, and DOE binned them into four groups.  

15 In Bin-i, DOE stated that they would provide analyses 

16 or data that would address the liberal scope of the 

17 agreement.  

18 The only thing that would change would 

19 possibly be the date that we set for the technical 

20 exchange.  

21 Bin-2 was a revised scope, and DOE stated 

22 that even though the scope of the information provided 

23 would be different from the original agreement, it 

24 would meet the intent of the agreement.  

25 A lot of Bin-2's, or at least the ones 
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1 that we have seen so far, the major change has been 

2 that DOE was provided with different documents. The 

3 agreement might call for them to address the agreement 

4 in a specific AMR, and DOE addressed it in a letter 

5 report or something like that. There has not been a 

6 significant change.  

7 In Bin-3, DOE stated that they would 

8 provide additional analysis and documentation that 

9 included risk information as an alternative basis for 

10 closure of the agreement.  

11 DOE stated that generally the risk 

12 information will demonstrate the subject of the 

13 original agreement did not contribute significantly to 

14 the overall system performance.  

15 And then Bin-4, the last area, the DOE 

16 stated their basis for the resolution as a result of 

17 a change of circumstances. For example, a change in 

18 design of the original, and that the agreement is no 

19 longer applicable.  

20 At the meeting the NRC noted two things 

21 that I would like to just mention here. The NRC staff 

22 stated that we would not be reviewing or formally 

23 reviewing or endorsing DOE's plan to get them to a 

24 potential license application.  

25 The second thing is that we would not be 
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1 challenging the binning of the agreement. We were 

2 more interested in how DOE was planning to address the 

3 information and would be more interested in the actual 

4 letters to address the agreement, and not the actual 

5 bin number that they put it in.  

6 And as I said in the beginning, if you 

7 have any questions, please stop me. I just wanted to 

8 give you a feel of the results from that April 

9 meeting. During that meeting DOE discussed 61 

10 agreements, which they said at the time they were 

11 looking to address for Fiscal Year '02.  

12 And it laid out a schedule for those 

13 agreements. The 61, most of them have been delivered 

14 on time, and the status of the 61 I list there.  

15 Thirty are currently under review, and 13 have been 

16 listed as complete, and 40 for additional information, 

17 which we have sent to the DOE.  

18 Nine remain to be submitted, and five 

19 others, the other category I think, that during that 

20 actual April meeting the DOE noted that three would be 

21 pushed into Fiscal Year '03, and I believe the other 

22 two were -- that DOE has only partly provided the 

23 information.  

24 So the intent of that slide was just to 

25 give you a feel for how DOE did on those specific ones 
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1 that we discussed during April. Moving on to the 

2 second item for physical year '02 was the NRC risk 

3 insights initiative.  

4 Last April, I believe, the committee was 

5 briefed on the NRC risk insights initiative, and I 

6 think the Committee has since written a letter on that 

7 information, and I think that the staff has responded 

8 to that.  

9 Therefore, I am not going to go into too 

10 much depth in this area, but I wanted to highlight how 

11 this initiative will impact and contribute to the 

12 issue resolution process.  

13 First, let me just go back and go over the 

14 objectives of the initiative. First, to document the 

15 existing risk information, and tie the information to 

16 KTI issue resolutions.  

17 Enhanced resolution of the risk 

18 information, both internally and externally. Third, 

19 to incorporate risk information to the agreement issue 

20 resolution process; and lastly to identify additional 

21 risk information necessary to support the issue 

22 resolution process.  

23 During the April meeting with the 

24 committee the staff discussed the preliminary results 

25 of this initiative, and there is still preliminaries 
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1 that we have not formally documented as of yet.  

2 I think one of the main points which 

3 definitely I understood when we made the agreement 

4 with you was that the agreements are definitely not 

5 all alike. Some required that DOE provide a database 

6 of information, and some required documentation of the 

7 task, and other agreements required DOE to do a 

8 moderate amount of research or effort to address the 

9 agreement.  

10 So as the NRC staff went through its 

11 initiative here, we came up with 41 agreements where 

12 we listed them as being of high or medium high 

13 importance. And a backup slide, the last backup 

14 slide, has the specific KTI agreement numbered where 

15 these fall into a kind of a description of where they 

16 fall.  

17 But the three main areas, if I could 

18 summarize, are the degradation of the waste package, 

19 and the chemical environment of the waste package 

20 area, and also previous activity. And then if I added 

21 a fourth, it would probably be uncertainty and 

22 carrying uncertainty in the TSBA, and it falls within 

23 that agreement. Next slide, please.  

24 Now, what are we doing with the 

25 information and how that impacts and contributes to 
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1 issue resolution. First, the staff has documented the 

2 existing risk information, and documentation will 

3 include references to available analyses which support 

4 our basis for issuing of resolutions, as well as the 

5 plain language description of our understanding of the 

6 system.  

7 The second is that the staff is currently 

8 using the preliminary results during the issue of the 

9 resolution activities and to focus on those issues 

10 deemed most important.  

11 And lastly the staff plans to repeat this 

12 process to enhance the understanding of the risk 

13 significance of the issue. The next phase of this 

14 will include more focus criteria than we had this 

15 first time.  

16 As part of these three activities the 

17 staff is performing analyses to help further 

18 understand the risk information, and Tim McCartin, 

19 like I mentioned earlier, will discuss those analyses 

20 further during the presentation.  

21 The third area in Fiscal Year '02 is the 

22 integrated issue resolution status report, NEUREG 

23 1762. This is the subject of the next presentation 

24 and so I am not going to go into too much depth at 

25 this point. But it was issued in July of 2002, and 
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1 provides a status report on the issue resolution 

2 process.  

3 It documents technical basis and the NRC 

4 intent of the agreements, and should be used as an aid 

5 in understanding the background of the agreements, and 

6 conditions from the key technical issues of the draft 

7 of the Yucca Mountain Review Plan framework. Next 

8 slide, please.  

9 I would like to move a little bit forward 

10 into Fiscal Year '03-'05 issue resolution activities.  

11 Like I mentioned earlier, I plan to discuss DOE's 

12 preliminary plan.  

13 The DOE had provided us the final plan, 

14 and Tim Gunter brought me this this morning. But this 

15 briefing discusses the preliminary plan. I don't 

16 think there is any major, major changes. Some of the 

17 numbers might change in the next couple of slides.  

18 But anyway I will discuss the preliminary 

19 plan we discussed in July, and the DOE binning of the 

20 remaining agreements for Fiscal Year '03 to '05. And 

21 some of the NRC staff concerns that you discussed at 

22 the July meeting, and some path forward issues. Next 

23 slide.  

24 During the July 2002 technical exchange, 

25 DOE presented again an overview of the process of 
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1 scheduling and binning of the two technical issue 

2 agreements. At the meeting the DOE presented a 

3 preliminary schedule for the remaining agreements. It 

4 is important to note that DOE's preliminary list did 

5 not include the agreements where the NRC has asked for 

6 additional information, or it did not include some of 

7 the agreements that had been partly responded to by 

8 DOE.  

9 Therefore, if you add up these numbers, I 

10 think they come up to 165, but it does not equal the 

11 199 that I discussed earlier. So if you are just 

12 doing a check on me, that's the reason why the numbers 

13 don't add up. Next slide, please.  

14 During the July 2002 meeting the NRC noted 

15 a couple of concerns with the DOE plan. First, and it 

16 is not listed on the slide, was the overall schedule.  

17 Most of the agreements are going to be addressed by 

18 DOE during the period of July 2003 to roughly March of 

19 2004.  

20 The staff understands the test schedules 

21 and overall project planning, and the impact of the 

22 schedule, but where possible the staff noted that if 

23 it would be more of a flatter distribution that it 

24 would help the staff in scheduling work, instead of 

25 more of a Bell curve, which is currently the case.  
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1 And although we understand as I mentioned 

2 the scheduling and tests do dictate the scheduling.  

3 In looking at the 41 agreements that I mentioned 

4 earlier that came out on the top high or medium-high 

5 in the NRC risks insight initiative, we noted a couple 

6 of things.  

7 One was that some of them were classified 

8 material in Bin 3, Bin 3 meaning that the DOE was 

9 going to provide risk information to show that it was 

10 not a significant or repository performance. So we 

11 just noted at that point that we did not discuss the 

12 agreements specifically, but we definitely agreed with 

13 DOE that we needed to have further discussions on 

14 those specific agreements, because there seemed to be 

15 a slight disconnect, at least on the initial ones.  

16 Secondly, some of the 41 agreements we 

17 noted as high or medium-high, and were toward the end 

18 of the DOE time schedules, and some as late as October 

19 of 2004. I think the DOE made an effort to try and 

20 push some of those up in the final plan.  

21 Again, I have not seen the final plan and 

22 so I think that some of those might have moved forward 

23 in the schedule a little bit. But for those 

24 agreements late in the process, we definitely want to 

25 have some discussions with DOE early and understand 
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1 their approach as much as possible, rather than 

2 getting the information very late in the game.  

3 Lastly, the NRC staff was concerned with 

4 agreements related to uncertainty, which was listed as 

5 Bin-3's. It was not clear to the NRC staff how risk 

6 information could be used to address uncertainty and 

7 again we just noted at that point to the DOE and the 

8 NRC that we needed to have additional discussions to 

9 understand how risk information could be used to deal 

10 with those specific agreements. Next slide.  

11 Let me head into Fiscal Year '03, and the 

12 DOE is planning to submit or has submitted I should 

13 say now its final plan for '03 to '05. We plan to 

14 have some telephone calls initially to discuss that 

15 plan, and hopefully we will have further public 

16 interactions to discuss that plan in more depth.  

17 We also plan to discuss generically how 

18 Bin-3 items, or what information DOE and the NRC would 

19 need for the Bin-3 items. The DOE had just provided 

20 I guess in the last week or two some Bin-3, or which 

21 have been classified as Bin-3 agreements with the risk 

22 information.  

23 And we have done some reviews of those and 

24 we have some generic concerns at this point that we 

25 need to discuss with the DOE to make sure that in the 
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1 future that the information that they provide for the 

2 Bin-3 agreements, that we both just have a common 

3 understanding of what we need to say that the items 

4 are complete.  

5 And lastly I think in participation that 

6 we need to have additional meetings, and definitely in 

7 the pre-closure area, where we have not addressed all 

8 the different safety topics in the pre-closure area.  

9 Also the key technical issue agreements, 

10 we have some planned already, and we have increased 

11 activity plan which has been accepted for later this 

12 month. And also a tentative COST meeting planned for 

13 October.  

14 So we need to continue to have discussions 

15 and understand DOE's approaches to these agreements.  

16 So I believe that there will be a number of future 

17 meetings in Fiscal Year '03.  

18 In summary, I believe that the issue 

19 resolution process is progressing, and the NRC staff 

20 is actively monitoring the agreements. The NRC and 

21 DOE need to continue discussions on the agreements. I 

22 think that is the key area so that both the NRC intent 

23 of the agreement and how DOE plans to address the 

24 agreement are discussed.  

25 And then the staff will continue to refine 

NEAL R. GROSS 
COURT REPORTERS AND TRANSCRIBERS 

1323 RHODE ISLAND AVE., N.W.  
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www nealrgross comSf



23 

1 the use of risk information during these later issue 

2 resolution meetings. And that is the presentation I 

3 have, and the backup slides again have the key 

4 technical issue definitions, and the status of the 

5 agreements, and the status of the KTI subissues, and 

6 a little bit of information on the risk initiative 

7 results of those 41 agreements.  

8 At this point, I would ask if anyone has 

9 any questions.  

10 CHAIRMAN HORNBERGER: Thank you. Jim, on 

11 your Slide 15, where you were talking about your '03 

12 to '05 activities, the second bullet says some of the 

13 41 agreements were listed as Bin-3 by DOE. Can you 

14 give me a feel for how many some is? An order of 

15 magnitude; is it 20? 

16 MR. ANDERSEN: No, it is not 20. It is 

17 probably -- I would say it was eight or somewhere in 

18 that area.  

19 CHAIRMAN HORNBERGER: And along the same 

20 lines, you point out that some of the agreements 

21 listed as Bin-3 by DOE relate to uncertainty issues, 

22 and that the NRC staff was not sure that this was 

23 appropriate. Can you enlighten me on what that means? 

24 MR. ANDERSEN: Yes. Some of the 

25 agreements requested, or asked, or were concerned with 
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1 how DOE was dealing with uncertainty in certain 

2 parameter values, and things like that, and as for any 

3 further clarification, if any of the staff had further 

4 examples, maybe that would help.  

5 But DOE listed Bin-3 and saying that we 

6 were going to use risk information to address it. So 

7 there was some disconnect there on how that would 

8 work, at least from the NRC staff's point.  

9 CHAIRMAN HORNBERGER: I guess I was just 

10 trying to -- well, the NRC staff doesn't separate 

11 issues of uncertainty from risk.  

12 MR. ANDERSEN: No.  

13 CHAIRMAN HORNBERGER: Raymond.  

14 VICE CHAIRMAN WYMER: You used the term 

15 risk information in a lot of different contexts in the 

16 presentation, and I think we all sort of have a fuzzy 

17 understanding of what you mean by it, but I suspect 

18 that a number of people in the audience really don't 

19 have a firm grasp on it.  

20 And so could you give an example or two so 

21 that you could put it in a little bit more concrete 

22 terms as to what is risk information? 

23 MR. ANDERSEN: Well, maybe Tim -- Tim, do 

24 you have any examples, or are you going to go into 

25 that in your presentation at all? 
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1 MR. MCCARTIN: Yes. Well, I will be 

2 addressing that in my presentation. Tim McCartin, NRC 

3 staff. Risk information, as we would look at it, it 

4 would be quantitative information, in terms of the 

5 performance of the repository, and what aspects of the 

6 repository system affect the quantitative numbers the 

7 most.  

8 VICE CHAIRMAN WYNER: Will that do the 

9 job? 

10 CHAIRMAN HORNBERGER: Thanks, Tim.  

11 DR. GARRICK: I just wanted to pick up on 

12 that thought for just as second. In the risk 

13 initiative, the first bullet said to document existing 

14 risk information and tie the information to KTI 

15 resolution, and somewhat in the same vain as Ray's 

16 comment for the public, I think it is important to 

17 note there that the connection here is substantive, 

18 and it is not the KTIs that are necessarily the focal 

19 point from a point of view of risk.  

20 Because we have always questioned the risk 

21 basis of the key technical issues, and what is the 

22 perspective here is the risk modeling and the risk 

23 analysis, and what it says, if you wish, relative to 

24 the ranking and importance of the different KTIs.  

25 And there is a great deal of information 
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1 on that, of course, and the briefing looked and went 

2 into an honest detail about that, but I just wanted to 

3 make the point that the KTIs, while they have been the 

4 bulwark of the NRC's perspective on what had to be 

5 resolved, they are not the product of a list 

6 assessment.  

7 And the important point there is that we 

8 need to more clearly understand, and the public needs 

9 to more clearly understand the KTIs in relationship to 

10 the experts are telling us as to what the real risks 

11 are, and so that is just a comment.  

12 MR. LEVENSON: Jim, I have a two-part 

13 question that sort of asks you to guess or make an 

14 estimate, and so bear with me. The whole KTI program 

15 was based on a preliminary design, and the design has 

16 been evolving, and in fact I don't think we are privy 

17 to what will be the final design.  

18 We won't know that until we see the LA.  

19 Would you care to make an estimate on how many of the 

20 KTI agreements will no longer be valid and be 

21 abandoned because they are relevant to some aspect of 

22 the design that is no longer there? 

23 And the other part of the question is how 

24 many new agreements or questions might arise from what 

25 become new design elements that you have not seen up 
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1 until now? 

2 MR. ANDERSEN: Sure. The current 

3 agreements, I don't know of any instance where any of 

4 the agreements become null and void at this point.  

5 DOE has said there are a few and that they plan to 

6 come in and tell us which ones those are.  

7 I don't know of any at this point, and I 

8 don't think we have seen any formal DOE changes in 

9 design from what we discussed mostly at the meetings.  

10 So at this point I don't know of any that are LA.  

11 Moving forward, if DOE does make changes, and for 

12 instance, a pocket forward repository issue, we had a 

13 meeting back I guess almost a year ago where we 

14 discussed hot versus cold repository.  

15 And during that meeting we discussed a 

16 number of issues, and I think we binned a lot of 

17 issues, and I would on the issue of 30 or 40 issues 

18 that we had, and said that if DOE decided to go to a 

19 cold repository, these would be things that we wanted 

20 to address.  

21 So if they decided to go to a cold 

22 repository, I think we would go back and look at that 

23 list, and I think many of those would result in new 

24 agreements with DOE. Other areas, you know, if they 

25 went to a much larger footprint, which I have seen a 
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1 bunch of different designs of the repository, that 

2 could add additional agreements, depending on how it 

3 was characterized.  

4 And so there are a number of design 

5 changes which I know that are being talked about that 

6 could lead to further agreements, but at this point, 

7 the DOE has not told us formally that they are going 

8 that way. So the agreements are where they are.  

9 MR. LEVENSON: Well, I just wanted to make 

10 the point that this set of agreements is not a rigid 

11 thing because it was for a design which may or may not 

12 be what is in the LA.  

13 MR. ANDERSEN: Right. The agreements were 

14 just basically a vehicle that we used to have 

15 discussions with DOE on what issues are out there. If 

16 DOE changed the approach, a hundred of the agreements 

17 could go away, and we could add 150 more. And I 

18 am just throwing out numbers, but it was a vehicle 

19 that we could use for discussions with DOE and a way 

20 to track issues.  

21 CHAIRMAN HORNBERGER: Thanks, Jim, and I 

22 have another follow-up question here. As I look at 

23 your last slide, and where the staff chose those 41 

24 that were of special importance, and I guess I could 

25 pick any of these I suppose, but as I look in the 
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1 upper right-hand quadrant, you have unsaturated and 

2 saturated zone flow under isothermal conditions, and 

3 you are looking at model support for seepage, alcove 

4 and niche tests.  

5 And that is marked as a complex large 

6 effort. My question is when we look at these complex 

7 large efforts, we have a sense that the data, or the 

8 timing of the data made available from these complex 

9 large efforts, aren't these such that if the DOE is to 

10 go forward with the license application in that time 

11 frame that they are looking at, they are going to have 

12 to have a cut-off point where they will -- for the 

13 data, as input into the license application, because 

14 as we know that in itself is a pretty complex 

15 undertaking.  

16 So my question is that when you look at 

17 these 41, what degree of confidence does the NRC staff 

18 have that these -- that all of these are going to be 

19 addressed satisfactorily by the time of license 

20 application, and if they are not, can you give me a 

21 feel for how much of this you see as necessary for a 

22 license application, and how much of it you could see 

23 extending into a performance confirmation curve.  

24 MR. ANDERSEN: We did a very quick look -

25 and I believe it was at the end of last year -- at all 
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1 of the agreements, and part of the numbers, or part of 

2 the moderate effort or large effort that groupings 

3 here came out of that review, but we looked at all of 

4 the agreements and tried to get an estimate of how 

5 many FTE it would take DOE to do it, and that is a 

6 pretty rough guess.  

7 But after that review, we came to the 

8 conclusion that we didn't know of any agreements where 

9 they could not provide us enough information by the 

10 time of license application. Now, that doesn't mean 

11 that they will nor not, but that was our conclusion at 

12 the end of that review.  

13 So, of course, a lot of that information, 

14 DOE will continue to do testing, and a lot of that 

15 will fall into the conformance confirmation period, or 

16 the receive and possess application.  

17 But we believe the information that is 

18 necessary for the construction authorization can be 

19 obtained by their current due date. And as far as the 

20 -- and I don't know all the agreements by heart, but 

21 the one that you mentioned -- the one that you 

22 mentioned about the unsaturated zone 401 agreement, 

23 the reason that is listed as large effort or medium

24 large, or however it is listed there, is a kind of a 

25 - well, it asks for the test results and test plans 
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1 for 7 or 8 tests that hydrological tests that the DOE 

2 is doing.  

3 And so it is a very cumbersome agreement, 

4 and so that's why it came up with a large effort.  

5 CHAIRMAN HORNBERGER: Questions from the 

6 staff? Anyone? Does anyone else have any questions 

7 or comments? Judy.  

8 MS. TREICHEL: Judy Treichel, Nevada 

9 Nuclear Waste Task Force. Has the terminology changed 

10 on your Slide 8 when you are talking about the 61 

11 agreements and 30 other reviewed and 13 complete, do 

12 those still fit into the category of closed and closed 

13 pending, and how are they listed; or how that 

14 terminology changed now that you are into the YMRP 

15 stage? 

16 MR. ANDERSEN: Now, Judy, I have to go 

17 into a little bit more detail. Okay. KTIs. There 

18 are nine key technical issues, and there is 37 key 

19 technical issues subissues. The subissues we list as 

20 closed, closed-pending, and open, like we have 

21 throughout the process.  

22 The actual agreements, I don't use those 

23 as significant classifications. If you look on the 

24 slides, one of the backup slides, Slide 23, for the 

25 actual agreements, we used five classifications or 
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1 whatever, and not received meaning if DOE has not 

2 provided any information pertaining to the agreement, 

3 and partly received where DOE has provided some of the 

4 information, but not all of the information from the 

5 agreement.  

6 Received means that DOE has provided all 

7 of the information pertaining to the agreement that is 

8 currently under staff review. Complete means that the 

9 staff has reviewed the information that DOE provided, 

10 and has not further questions at this point.  

11 And the last category is any additional 

12 information where we have reviewed all of the 

13 information that DOE has provided for the agreement, 

14 and we still have further questions.  

15 So there is a distinction between the KTI 

16 subissues and the actual agreements and how we 

17 classify the agreements, versus the subissues. Did I 

18 answer your question? It gets kind of confusing I 

19 realize.  

20 MR. KESSLER: John Kessler, EPRI. I guess 

21 it would be wise or appropriate to say that the KTI 

22 agreements as they were originally filed, came out of 

23 the 17 or so meetings that happened. A lot of it was, 

24 oh, gee, it would be nice if you showed me this.  

25 And, yes, we will show it to you and the 
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1 risk insights weren't part of that whole process of 

2 originally coming up with these 293 agreements. A lot 

3 has happened since then, as you are all aware.  

4 And if I assume that the NRC themselves 

5 feel that 41 of these are high to medium high, and 

6 let's assume that those 41 are separate from the 61 

7 that have already been concluded, we have got 180 that 

8 the staff feel fall below even the medium importance.  

9 I think that is probably close to what DOE 

10 feels as a whole, and below importance as well. I 

11 guess what I would request is that the committee take 

12 a look at those 180, and maybe not one by one, but 

13 sort of the process by which these 180 fell through, 

14 and perhaps suggest to the staff that the staff 

15 initiate a closure on those 180 or so agreements, 

16 rather than waiting for DOE to do it.  

17 That would certainly help clear the books, 

18 and focus on what now seems to be a general agreement, 

19 except for these eight or so, and whether there needs 

20 to be more discussion and proceed.  

21 The other thing that wasn't considered at 

22 the time that the agreements were put together was 

23 when is this information needed. It sounds like most 

24 of the information that is felt is really needed ahead 

25 of the construction application. I think since then 
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1 that both the DOE and NRC have revolved their thinking 

2 about what is performance confirmation, and what is 

3 needed before a construction application.  

4 And I would suggest that the committee 

5 take a look at that, and perhaps review those 

6 remaining 41 or however many agreements it turns out 

7 to be at the end.  

8 And look to see whether all of that needs 

9 to be done ahead of time, and what level of 

10 information is necessary for a construction 

11 application, and where obviously the intent of 

12 performance confirmation is to increase confidence as 

13 one increases the risk of proceeding.  

14 MR. ANDERSEN: And if I could comment on 

15 that just a little. Going to the first part of that, 

16 the risk information used. I would agree with you 

17 that a lot of the agreements, or all of the agreements 

18 were made a year or two ago, and a lot has changed 

19 since then.  

20 That was one of the reasons that the NRC 

21 started looking at the risk information, and one of 

22 the reasons that the DOE is looking at it as well, and 

23 finding that some of the agreements may not, based on 

24 changes or whatever, meet the threshold of an 

25 agreement, per se.  
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1 We are looking at that, and DOE is looking 

2 at that, and we would not be adverse to deleting 

3 agreements if that were the key, and DOE felt that it 

4 was important and we felt that it was important> 

5 We put most of the burden on DOE to start 

6 that process, although we are looking at it as well.  

7 The second half of that first question, although not 

8 all of the agreements go after the risk. The risk 

9 can't be used for all of the agreements.  

10 And I say that because there is a 

11 requirement in Part 63 about multiple barriers. Some 

12 of the agreements go after information to discuss the 

13 capability of a barrier. And since we at the NRC 

14 staff at this point don't know which barriers the DOE 

15 is planning to use in their license application, we 

16 asked for information on all the barriers during those 

17 meetings.  

18 So if the DOE came to us and said we are 

19 not going to take credit for X in the license 

20 application, that could lead to us saying, okay, we 

21 don't need these specific agreements.  

22 But at this point it is not clear to us 

23 what barriers the DOE is going to take credit for. So 

24 that is why some of the agreements are still -- they 

25 be of low significance, but we still have them in 
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1 there because they may be used to define variable 

2 capability.  

3 The second half of the schedule of the 

4 comment, I would agree with you that not all of the 

5 information needs to be submitted for a construction 

6 authorization, and some could be in performance 

7 confirmation, and it is up to the DOE to provide us 

8 enough information where we can make a construction 

9 authorization, and that's why I think we need 

10 additional discussions with DOE on the agreements to 

11 try to get to that point. So those are my comments.  

12 CHAIRMAN HORNBERGER: Steve.  

13 MR. FRISCHMAN: Steve Frischman, State of 

14 Nevada. I can't let John's recommendation to you go 

15 by without being noticed. I think that you will see 

16 on the comments on the Yucca Mountain Review Plan that 

17 there is some really fundamental issues that have been 

18 raised, primarily by the thrust of comments, the State 

19 of Nevada, versus the comments from the Department of 

20 Energy.  

21 And I would think that it would be 

22 probably even counterproductive to start looking at 

23 having the NRC staff start sorting out the agreements 

24 without knowing what a final Yucca Mountain Review 

25 Plan is going to look like, because what all of this 
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1 is leading to is a license application and the staff's 

2 review of that application.  

3 These agreements are what the staff and 

4 DOE agreed is on work that is necessary leading up to 

5 that, and there were agreements that were in the 

6 absence of a review plan.  

7 So I think it would be premature and as I 

8 said counterproductive to have the staff have the 

9 burden of sorting through these agreements and 

10 thinking about what may be necessary and what may not 

11 be necessary before they know what their own review 

12 plan really looks like.  

13 And you will see, if not today, in the 

14 very near future, you will see that the thrust of 

15 DOE's comments on the Yucca Mountain Review Plan is a 

16 debatable thrust. What they are doing -- and we have 

17 analyzed it pretty well, or pretty carefully, and we 

18 in fact are providing a written review of their 

19 comments to the staff and also to the Chairman.  

20 And you will see that among other things 

21 what the Department did in its comments was try to 

22 recapture some of the comments that they made about 

23 Part 63 that were not agreed to by the Commission.  

24 They were not incorporated in 63.  

25 They are trying to change the fundamental 
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1 framework of licensing. So I think these agreements 

2 need to sit separate from that, and carried through 

3 until there is an understanding of what a license 

4 application is supposed to look like, and how the 

5 staff is going to review it.  

6 MR. ANDERSEN: Yes, I think that is a fair 

7 comment, and I know that we have been working on -

8 that when Part 63 was being developed, we worked with 

9 Tim McCartin, because he was dealing with that, and 

10 trying to figure out how the agreements would change 

11 with the final Part 63.  

12 And I know of at least two instances where 

13 after Part 63 was finalized that the agreements were 

14 null and void right after that. So we are constantly 

15 looking at how changes in our program affect the 

16 agreements, and I think what you said is very true.  

17 CHAIRMAN HORNBERGER: Anyone else? Okay.  

18 Thanks. Andy, help me out a little bit with the 

19 schedule. Jim has another presentation on the 

20 integrated IIRSR.  

21 DR. CAMPBELL: Yes.  

22 CHAIRMAN HORNBERGER: And then Tim.  

23 DR. CAMPBELL: Yes.  

24 CHAIRMAN HORNBERGER: Well, I think what 

25 we will do is stick at least close to our schedule, 
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1 which says that we are going to take a break now. We 

2 are five minutes early and so let's reconvene five 

3 minutes early to give us a little more flexibility for 

4 discussion.  

5 (Whereupon, at 9:36 a.m., a recess was 

6 taken and the meeting was resumed at 9:52 a.m.) 

7 CHAIRMAN HORNBERGER: Okay. We will 

8 reconvene, and we think that we have our high 

9 technology working again. So we will switch from 

10 overheads to power point, and again we are going to 

11 continue, and this time we are going to have a 

12 discussion of the integrated resolution status report, 

13 which was recently issued.  

14 And Jim Andersen is going to do a 

15 presentation on that, and then we are also going to 

16 have a second presentation as part of that by Tim 

17 McCartin, who is going to tell us how some of the work 

18 on risk insights feeds into this integrated IRSR.  

19 MR. ANDERSEN: Thank you very much. Like 

20 I mentioned in the first briefing, the Integrated 

21 Issue Resolution Status Report was issued in July.  

22 CHAIRMAN HORNBERGER: Jim, you are not 

23 coming through on the microphone.  

24 MR. ANDERSEN: Oops, I turned it off.  

25 Sorry about that. Like I mentioned, the issue of the 
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1 Integrated Issue Resolution Status Report was issued 

2 in July of this year, and the intent of this briefing 

3 is to provide the committee with some background on 

4 the document, and how it fits into the overall issue 

5 resolution process.  

6 Before I get started though, I would like 

7 to give credit to all of the people who worked on the 

8 document. It wasn't by any means me. Most of the 

9 Center staff and NRC KIA leads, and other staff in the 

10 NRC, wrote most of the document and then Budhi Sagar 

11 from the Center coordinated it all down there.  

12 And I was the coordinator up at the NRC headquarters.  

13 CHAIRMAN HORNBERGER: Describe the center, 

14 please.  

15 MR. ANDERSEN: Oh, I'm sorry. The Center 

16 for Nuclear Waste Regulatory Analysis down in San 

17 Antonio, who is an NRC contractor. All right. The 

18 outline for this presentation, I would like first to 

19 discuss the report's purpose, and the status and 

20 structure of the integrated resolution status report, 

21 the content, and how it fits into the issue resolution 

22 process, and finally a summary.  

23 And if you have any questions, please stop 

24 me, and I said that in my first presentation, but 

25 please feel free to do so.  
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1 Before we get into the purpose of the 

2 integrated resolution status report, let me give you 

3 a little background, and I think I am going to go a 

4 little further back this time than I did in the first 

5 briefing, and that is that in the mid-1990s, the high 

6 level waste program, the NRC high level waste program 

7 was realigned to focused pre-licensing work on those 

8 topics most critical to post-closure performance, 

9 i.e., the key technical issues.  

10 As the issue of resolution process moved 

11 forward, the status of each key technical issue was 

12 documented in individual issue resolution status 

13 report, i.e., in each case, the key technical issue 

14 that was associated with the resolution status report.  

15 And in Fiscal Year 2001 the NRC staff 

16 decided that the issue of the resolution process was 

17 mature enough to develop a single integrated issue 

18 resolution status report that would clearly and 

19 consistently reflect the interrelationships between 

20 the various key technical subissues, model 

21 extractions, and the overall issue resolution status.  

22 The purpose of the integrated issue 

23 resolution status report was to write some background 

24 information on the status of the NRC and DOE pre

25 licensing interactions, and provide the technical 
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1 basis for the staff's review presented at those 

2 meetings, and provide a transition from the key 

3 technical issue framework to the Yucca Mountain Review 

4 Plan, the draft Yucca Mountain Review Plan.  

5 Next slide, please.  

6 The current status of the document, like 

7 I previously mentioned, is that it was issued in July 

8 of this year, and the hard copies were completed in 

9 August, and the mails were mailed to the standard NRC 

10 high level waste distribution list.  

11 The document was also placed on the NRC 

12 website under the NEUREG listing of currently issued 

13 new NEUREGs webpage. Next slide, please.  

14 The actual structure of the document is as 

15 follows. The draft Yucca Mountain Review Plan format 

16 uses the same section headings, and the sections are 

17 broken down by the specific acceptance criteria for 

18 each section.  

19 The integrated resolution status report 

20 discusses pre-closure, post-closure, and several other 

21 areas outlined in the draft Yucca Mountain Review 

22 Plan.  

23 Some of the topics have not been discussed 

24 by the NRC and DOE, or the NRC staff has not reviewed 

25 applicable DOE documentation. Some sections are not 
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addressed in this version of the document. It is also 

important to note that the technical information cut

off date was over in 2001, right after the last issue 

resolution, and the first round of the issue 

resolution meetings.  

And so it doesn't cover DOE letters since 

that time, or the NRC's responses to those letters 

since that time. Next slide, please.  

As I mentioned earlier, the integrated 

issue status report captures the results from the 

first round meetings, and incorporates final 10 CFR 

Part 63 in the draft Yucca Mountain Review Plan.  

And it primarily discusses the information 

the NRC staff will need to conduct potential licensing 

review. The last bullet notes that the integrated 

resolution status report does not include information 

from the risk insights initiative.  

It is important to note here though that 

that does not mean that we did not use risk 

information in coming up with the original agreements, 

or when we were writing the document.  

We used all of the available risk 

information at the time that we came up with the 

agreements, and also when we were writing the report, 

but it does not include that specific information from 
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1 the risk insights initiative.  

2 Going into the contents a little further, 

3 in the preclosure safety area, the discussion is 

4 broken down into 10 areas, which correspond to the 

5 section between the draft Yucca Mountain Review Plan.  

6 Since the NRC and the DOE have only had one technical 

7 exchange on pre-closure, and that meeting only 

8 addressed a few of the 10 areas, much of the 

9 discussion in the pre-closure area is based on an NRC 

10 review of the documents that the DOE has already 

11 submitted.  

12 The intent of these sections is to 

13 document those review and for the NRC and DOE to use 

14 that information in preparation for the future 

15 preclosure meetings.  

16 Since additional public meetings are 

17 needed to address the remaining areas, it is possible 

18 that additional agreements would be necessary. Moving 

19 on to post-closure.  

20 The post-closure area is broken down into 

21 four major areas; multiple barriers, features, events, 

22 and processes, model abstractions, and demonstration 

23 of compliance.  

24 All four areas were discussed during two 

25 total system performance assessment integration, which 
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1 is one of the key technical issues. There was a 

2 technical exchange in May and August of 2001.  

3 Agreements were reached in each area, and a discussion 

4 in the integrated resolution system status both 

5 focuses on information needed by the staff to conduct 

6 potential license review.  

7 The next two slides discuss the model 

8 abstraction area in a little bit more detail. The 

9 model abstraction area is the bulk of the document, 

10 and if you have not seen it, it is about two inches or 

11 so, and the bulk of that documentation is the model 

12 abstraction. Next slide.  

13 The model abstraction area is broken down 

14 into 14 model extractions discussed in the draft Yucca 

15 Mountain Review Plan, and the backup slides have a 

16 listing of the 14 model extraction areas for your 

17 information.  

18 And also I did mention it earlier that 

19 there is the backup slides as well for the 10 

20 preclosure safety areas, which are defined in the 

21 backup slides. In order to assist with the transition 

22 from the key technical issue subissues, to the 14 

23 model extractions, each model extraction section 

24 identifies which of the key technical issue subissues 

25 incorporates the information from.  
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1 The sections also have an illustration 

2 which provides the overall relationship to the other 

3 model extractions. We tried to make it apparent how 

4 the key technical issue subissues fed into each of the 

5 model extractions in each of the 14 model abstractions 

6 and how they relate to each other. Next slide.  

7 Continuing on with the discussion of the 

8 model extractions, the sections address each of the 

9 five acceptance criteria for the draft Yucca Mountain 

10 Review Plan, and a table at the end of each section 

11 that identifies which key technical issue agreements 

12 pertain to the specific model extraction.  

13 So within these 14 model extractions the 

14 staff integrated the information from the specific key 

15 technical issue subissue, and the individual key 

16 technical issue issue resolution status report, and 

17 the first round of the issue resolution meetings.  

18 Now, how does the integrated resolution 

19 status report fit into the issue resolution process? 

20 First, I believe it puts into writing the background 

21 for the agreements and why the staff feels that the 

22 information in the agreements is needed to perform a 

23 potential license review.  

24 Second, it applies the draft Yucca 

25 Mountain Review Plan to the prelicensing process; 
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1 i.e., we tried to use the Yucca Mountain Review Plan 

2 in the pre-licensing process to show how it ought to 

3 work.  

4 It is important to note here -- and I 

5 think it goes to the question earlier that if changes 

6 are made to the Yucca Mountain Review Plan, any 

7 subsequent versions, if we do in fact come up with a 

8 subsequent version, the integrated IRSR will 

9 incorporate the changes made to the draft Yucca 

10 Mountain Review Plan or a final version of the Yucca 

11 Mount Review Plan.  

12 Now getting a little bit more specific, 

13 how does the integrated issue resolution status 

14 reports support the review of the agreements.  

15 Hopefully, the document itself provides detail of what 

16 information is needed and why is it needed. DOE can 

17 use this information to address the agreements as it 

18 bears further interreactions on the agreements, and 

19 the NRC staff can use it to look back on what we 

20 thought we were asking for at the time of the 

21 meetings, and document our thought process and why we 

22 needed the information.  

23 And so we could use that information for 

24 further discussions down the road. In the pre-closure 

25 area, as I already mentioned, the information in this 
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1 section will assist both the NRC and DOE in future 

2 discussions on the pre-closure areas.  

3 In summary, I have just kind of provided 

4 a brief overview of the documents, and it is pretty 

5 hard to go into all of the technical details of the 

6 document.  

7 I think that we have discussed in the past 

8 about having maybe another round of meetings with the 

9 committee on each of the specific key technical issues 

10 and have the issuees come in and give you a briefing 

11 on where they stand, similarly to like we did in -- I 

12 believe it was in January of this year, and that may 

13 be beneficial for future meetings.  

14 But here I just tried to basically give 

15 you an overview of the document, and in summary I 

16 guess I would note that it does provide the status as 

17 of October of 2001.  

18 It documents the technical bases of the 

19 intent of the agreements, and we are using it as an 

20 aid in transition from key technical issue subissues 

21 to the draft Yucca Mountain Review Plan.  

22 So at this point I would like to ask if 

23 there are any questions that I can address. I may ask 

24 Budhi if it gets a little bit more technical to deal 

25 with this as well. Budhi Sagar.  
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1 CHAIRMAN HORNBERGER: Thank you Jim.  

2 Actually, we do appreciate that you gave us an 

3 overview and not a page by page description.  

4 Questions? Raymond.  

5 VICE CHAIRMAN WYMER: Yes. You list four 

6 areas that are related to post-closure safety, and 

7 those are multiple barriers, features, events, and 

8 processes, and model abstractions, and demonstration 

9 of compliance.  

10 It is easy for me to see how multiple 

11 barriers are related to safety, and how features, 

12 events and processes could be, and demonstration of 

13 compliance.  

14 It seems to me that the model extraction is about one 

15 step removed from a direct relationship in a general 

16 way.  

17 Certainly it is related to safety as it 

18 allows you to define what the dose of risks are. But 

19 it doesn't seem to me that it does not have the same 

20 stature as the other two. Could you just comment a 

21 bit on that? 

22 MR. ANDERSEN: I am not sure that I am 

23 following you on the question.  

24 VICE CHAIRMAN WYMER: Model extractions 

25 does not seem to be as directly related to post
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closure safety as the other three things that you had 

listed to me. And I would like to have you comment on 

how the model extraction is as important as multiple 

barriers to the safety case.  

MR. ANDERSEN: I think in the model 

extraction that we are trying to incorporate all of 

the information from the features, events, and 

processes, and various multiple barriers.  

VICE CHAIRMAN WYMER: It just seems in 

kind from the other three items that you had on the 

list at this point, I guess. I would like to hear you 

elaborate on it.  

MR. ANDERSEN: Budhi, will you go ahead, 

please.  

MR. BUDHI: My name is Budhi Sagar, and I 

work at the Center for Nuclear Waste Laboratory 

Analysis in San Antonio. I think that this issue was 

discussed when we were formulating the YMRP. As Jim 

said, the sections in the IRSR are exactly opened in 

the same way as the YMRP.  

At the YMRP time, we found that the model 

extraction has to be done in all of that as a matter 

of fact, and you had to do them if you went to a 

barrier section even in the MEP section, and so on and 

so forth.  
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1 So either we could have a model extraction 

2 and then have everything under it, but it was just a 

3 question of how you might be able to manage the 

4 discussion in the document. So I don't think that 

5 there is a unique answer to the way that we put it.  

6 The model extraction in our mind had a 

7 very high importance because it is through a model 

8 extraction that you could determine whether even the 

9 multiple barriers requirements were met.  

10 So we thought that it would be reasonable 

11 to discuss each one of the model extractions as a 

12 subsection.  

13 VICE CHAIRMAN WYNER: Thank you. I would 

14 have actually done it the way you said it, and it is 

15 a possibility to put all the other things under the 

16 model extraction. It just made it seem to me to be 

17 different in kind than the three, but thanks.  

18 MR. ANDERSEN: I am not certain which 

19 comments we got on the draft Yucca Mountain Review 

20 Plan, but maybe not. You would have to ask Jeff that 

21 question when Jeff comes up.  

22 DR. GARRICK: Jim, you did a good job of 

23 telling us how an integrated IRSR activity fits into 

24 the issue resolution process. I am very interested in 

25 this point of view from the other way around, and that 
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1 that is that I see the integrated IRSR activity as 

2 kind of a real world.  

3 You are really trying to resolve issues, 

4 and how does the process fit into the real world is my 

5 question. How much iteration did you do on the 

6 process as a result of the resolution activity? 

7 MR. ANDERSEN: I am going to try to answer 

8 your question, but -

9 DR. GARRICK: Well, you had several slides 

10 talking about how the integrated IISR fits into the 

11 issue resolution process. Well, the process was 

12 created initially as kind of an abstract form, and now 

13 you have some experience, technical exchange of trying 

14 to resolve issues, and so the question is the adequacy 

15 of the process and how much adjustment to the process 

16 came as a direct result of the exercises that you went 

17 through.  

18 I am going to respond and please let me 

19 know if I don't hit the mark here. But I think part 

20 of what we tried to do with the integrated IRSR is we 

21 had all of the KTIs and the KTI issue resolution 

22 status reports, and the KTI agreements.  

23 And we took all of that and tried to 

24 integrate into the Yucca Mountain Review Plan format 

25 of the 14 model extractions. And in doing so, I think 
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1 we were checking ourselves and the issue resolution 

2 process itself on was there any foils. Did we miss 

3 anything now that we are integrating all these KTI and 

4 KTI subissues together.  

5 Was there any agreements that we missed, 

6 and was there any technical information which we 

7 didn't cover. So I think it was kind of a check on 

8 the first round of meetings where we were on the KTIs, 

9 and all the agreements that came out of those.  

10 I think it was a check of those as we went 

11 through and tried to write these sections that the 

12 technicalese tried to their specific sections and 

13 incorporate all the information.  

14 So I think that is how it helped aid the 

15 issue resolution process and it was kind of a check to 

16 make sure that we weren't missing anything as we tried 

17 to integrate this all together. Did that come close 

18 to answering your question? 

19 DR. GARRICK: Yes. You see the Yucca 

20 Mountain Review Plan as part of a product if you wish 

21 of the exercises that you went through. In other 

22 words, all I am trying to get at is that you had to 

23 create a framework initially for how to go about 

24 resolving issues.  

25 And now you went through and exercised 
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trying to resolve issues. Now, has that framework 

been influenced by that exercise? 

MR. ANDERSEN: Well, I think it has been 

influenced in that I don't think we are going to use 

the KTI subissue framework. We decided not to do that 

in the Yucca Mountain Review Plan. We went to a 

different framework in the Yucca Mountain Review Plan.  

So I think that that structure is already 

changing to some degree, and I think as we move 

forward and look at the comments to the draft Yucca 

Mountain Review Plan, and in doing the integrated 

IRSR, we may have some internal comments of was it 

easy to use as we tried to draft this document.  

We may have some internal discussions, as 

well as format and things like that. So I think just 

viewing the actual document itself helped the issue 

resolution process move forward.  

CHAIRMAN HORNBERGER: So it is just a 

slight or same track as John's question. So given 

your answer, do you envision that future technical 

exchanges with DOE will be focused around the YMRP 

framework, or the KTI framework, or is the KTI so 

entrenched that you will stick with that? 

MR. ANDERSEN: We have had a lot of 

discussions internally about that, and I think where 
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1 we are going is that we are going to just maintain the 

2 key technical issue framework just because all of the 

3 stakeholders are so entrenched at this point in 

4 prelicensing discussions that is at least initially 

5 where we are going to go.  

6 CHAIRMAN HORNBERGER: In one of your 

7 slides, Slide 5, you mentioned that some of the 

8 sections are not addressed because the NRC-DOE 

9 interactions have not taken place. Does this mean 

10 that you are mainly referring to pre-closure 

11 activities? 

12 MR. ANDERSEN: Mostly discussion pre

13 closure, as we addressed everything in post-closure.  

14 There is other areas in the Yucca Mountain Review Plan 

15 -- and Jeff, try to help me if I miss a few, but like 

16 training, and I think ET is mentioned in the Yucca 

17 Mountain.  

18 And we have emergency planning that is 

19 mentioned, and we have had a lot of those discussions 

20 with DOE, and there is a lot of -- well, I shouldn't 

21 say a lot. There are some sections within the Yucca 

22 Mountain Review Plan which aren't addressed in this 

23 version of the document. If you just look at it from 

24 the preclosure and post-closure, it is all in the 

25 preclosure area.  
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MR. LEVENSON: Jim, I have a question that 

arises from probably my problem with the English 

language since it was my first language. For post

closure, safety has been very clearly defined by the 

EPA, whether you agree or disagree, and it is 

quantified and it is defined.  

You have two slides in your backup, 15 and 

16, where you talk about safety for preclosure. But 

no indication whether in this case safety means 

significant impact to the public, equivalent to a 

reactor accident, or at the other extreme, potential 

injury to one person, and more in the OSHA context.  

What is the frame of reference for safety 

for preclosure? 

MR. ANDERSEN: Correct me if I am wrong, 

but I would definitely say it is in the exposure to 

the public and to the workers. Tim is shaking his 

head. I don't think he needs to add anything more.  

CHAIRMAN HORNBERGER: Questions or 

comments from anyone else? Okay. You were obviously 

very clear in your presentation.  

MR. ANDERSEN: Or very confusing and no 

one can understand it.  

MR. HORNBERGER: And as I said, we have a 

continuation on the integrated IRSR approach, and Tim 
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1 McCartin, I think, is next on our agenda, and Tim will 

2 tell us how the risk insights initiative is 

3 contributing to the whole integrated IRSR process.  

4 MR. MCCARTIN: Good morning. The title 

5 for my slides or my presentation is fairly long, 

6 Framework for Staff Analyses to Support Pre-Licensing 

7 Interactions and Issue Resolution.  

8 What it really points back to is that Jim 

9 indicated during the process of issue resolution and 

10 risk insights initiative that analyses were done.  

11 However, the committee will remember back in the 

12 presentation on the risk insights that a number of 

13 other staff used other measures other than risk when 

14 they were prioritizing what was called risk insights.  

15 At that time we recognized as we moved 

16 forward with issue resolution that we needed to do a 

17 better job of laying out a process for what 

18 calculations we are going to do, and why we are going 

19 to do them, and how they fit into the regulations, and 

20 to provide staff insights, quantitative insights into 

21 the performance of the Yucca Mountain repository.  

22 And that is basically what I am going to 

23 try to do today, and we are in the process of 

24 developing this framework, and I guess there are two 

25 questions that I would pose to the committee.  
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1 We don't necessarily want a letter, and we 

2 don't or we can't stop you from writing a letter, but 

3 two things if you could, and two things at the end of 

4 the presentation, two questions that we are interested 

5 in.  

6 One would be does it look like we are 

7 headed in the right direction, and two, we are in the 

8 process right now of developing this framework, and we 

9 will be more prepared for a possible presentation in 

10 November, and would the committee like a more detailed 

11 presentation of where we are headed in the November 

12 timeframe.  

13 And with that, let me go to -- I will 

14 touch briefly on the background of some of these 

15 analyses that we have done over the years and talk to 

16 the framework, and I do want to give an example 

17 calculation of what I mean by this framework and how 

18 or what kind of calculations that we might do, and 

19 with that done, the next slide.  

20 Boy, that is hard to see from back here.  

21 The background basically is that we have conducted a 

22 wide range of analyses, many of which get presented to 

23 the committee and other forums for understanding the 

24 repository system, evaluating factors that affect the 

25 timing and magnitude of the dose.  
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1 And looking at key assumptions, and we 

2 have NEUREG publications that go back 15 years when we 

3 first did our initial performance assessment for a 

4 potential repository at Yucca Mountain. We have had 

5 the ACNW presentations on these results certainly for 

6 the past 15 years in conference proceedings.  

7 All this information as I said is being 

8 used to support pre-licensing interaction. What we 

9 found, however, I would say in the risk initiatives 

10 that too much of that information was in the 

11 experience and minds of the performance assessment 

12 analysts, and not that much was being presented to the 

13 other technical staff that was useful.  

14 Typically all that is being presented are 

15 dose numbers, sensitivity to dose, and there is a lot 

16 more information. As Jim indicated, we have the 

17 multiple barrier requirement.  

18 There is a lot of things that need to be 

19 developed to understand the performance of a 

20 complicated system like the repository, and that is 

21 what we are trying to get at, and with the next slide 

22 the framework is looking at what kinds of analyses we 

23 could do to understand the repository behavior, 

24 including performance of barriers, and risk 

25 significance of parameters and models.  
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1 And certainly understanding the effect of 

2 uncertainties on the performance of the repository.  

3 And why do we need an analysis? We really need a 

4 framework for this analysis to make sure that we have 

5 a comprehensive treatment of all the issues and also 

6 just as important, an appropriate context for the 

7 analyses.  

8 I will point to a comment that you made, 

9 Dr. Hornberger, at the last meeting. You saw some of 

10 our analyses, and I will paraphrase; the numbers are 

11 interesting, but what does it mean? We did not have 

12 a good answer for you.  

13 In just doing an analyses, if you can't 

14 put them into the context of why are you doing it and 

15 what is it showing, just doesn't make a lot of sense.  

16 We need to be able to do a better job to 

17 communicate the information that for the most part I 

18 would say in the heads of a lot of the PA analysts and 

19 not really being communicated to review committees or 

20 cells, and I think the same is true for the NWTRB.  

21 I think the analyses aren't conveying as 

22 much information as they need to convey, and 

23 developing this framework we think is important to lay 

24 out the context and how it will be used. Next slide.  

25 Right now we can develop four broad 
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1 categories of where we will be doing analyses. The 

2 easiest one clearly is the overall performance of the 

3 repository, and that is pretty much what everyone is 

4 focused on, and meeting the 15 milligram all-pathway 

5 limit.  

6 Next is the capabilities of the 

7 engineering and natural barriers, a requirement in our 

8 regulation. That is underlined, because that is what 

9 I will give a particular example for that aspect.  

10 I am not going to have any examples for 

11 the other three, but once again in November, there is 

12 a lot of information that I could talk to for all of 

13 these, but I am merely focusing on one aspect of the 

14 engineered and natural barriers.  

15 Then the effective uncertainty and 

16 parameters and mods, at the last meeting you saw a lot 

17 of work on the sensitivity and uncertainty analysis, 

18 and then of course the effect of potential limitations 

19 on the technical bases.  

20 And there is a wide range of analysis that 

21 you might do there. I think we would put the degraded 

22 barrier analysis in that particular bin, where you are 

23 looking at the effect of that you might not be as 

24 smart as you think you were.  

25 You may be wrong and degrading a barrier 
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1 and possibly neutralizing a barrier, and would be 

2 looking at I think that and where those kinds of 

3 analyses would fit.  

4 And that's what I mean by I think it is 

5 important to establish a framework, where you put why 

6 am I doing this calculation, and what is it pointing 

7 to in terms of the regulations, and what do I hope to 

8 get out of the results, thereby -- and I would say 

9 from the staff's standpoint, we are going to be fairly 

10 critical internally, in terms of the analyses that 

11 people are doing.  

12 Okay. You are telling people that you are 

13 doing it for this reason, and here is what you say you 

14 are going to learn. And then the next thing is that 

15 the numbers that you present, and the curves that you 

16 display, are they really doing what you are telling me 

17 what your intent was.  

18 And if they aren't, maybe you need to 

19 think a little harder on how to present the results 

20 and what needs to be calculated, et cetera, and that 

21 is part of this framework.  

22 We want to be sure that the results are 

23 actually providing useful information, and not just 

24 putting up numbers that people are left with, well, 

25 okay, interesting, and what does it mean, and everyone 
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1 is going to walk away with a different interpretation.  

2 And I think that it is important that the 

3 numbers and the results can convey useful information.  

4 And then with that, we go to the next slide, and if I 

5 expound a little bit more on one particular aspect, 

6 and that is the capabilities of the engineering and 

7 natural barriers.  

8 We are looking at an evaluation of the 

9 barrier capability as represented in the performance 

10 assessment model, and that is really -- and a slight 

11 diversion. If people wonder why in the Yucca Mountain 

12 Review Plan, for example, we have talked to or we have 

13 barrier capability first before we go into the model 

14 extractions, et cetera.  

15 Clearly, you can't do that until after you 

16 are done with your analyses, but the reason that it is 

17 up front in the Yucca Mountain Plan is that we want 

18 the Department to tell us initially what are the 

19 barriers, and their capabilities, and what are they 

20 relying on.  

21 So we can then when we go in to reviewing 

22 the model extraction, we sort of know what the story 

23 is already. We know how it ended, and we will look at 

24 the model extraction to see if that model extraction 

25 support the story they have told us is the bottom line 
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1 up front.  

2 Also importantly, we can use our 

3 particular information that we have developed on 

4 barriers to inform our view, and we may have a 

5 different of opinion in certain areas of the barriers, 

6 and we can bring our information into that up front 

7 part to then help guide the rest of that review.  

8 And that's why the barrier capability is 

9 up front, rather than at the end. With that said, in 

10 terms of regulatory context, there is a requirement 

11 that a repository be compromised of both natural and 

12 engineered barriers, and the regulations require that 

13 the capability of the barriers be described.  

14 And that the definition in the early part 

15 of the regulations speaks of it and it is capability 

16 to limit the flow of water, or the flow of 

17 radionuclide to the release radionuclides from the 

18 waste package and waste form.  

19 So with that, let me go to why would we do 

20 these barrier analyses, and that is the context, and 

21 that is what is required. Number 1, it requires an 

22 independent evaluation of DOE'S description of the 

23 barriers. As I said, DOE, up front, will describe 

24 which barriers they are relying on.  

25 And we have our own barrier calculation to 
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1 also what is our understanding of the repository 

2 system. I think most importantly why is it up front? 

3 I think that second bullet says it all. The barrier 

4 capability should assist the interpretation of the 

5 performance assessment results.  

6 I believe describing the capabilities of 

7 the barriers will allow you to understand why the dose 

8 numbers come up the way that they do. And finally and 

9 certainly identifying the significance of the barriers 

10 allows us to focus our review and concentrate on those 

11 things.  

12 There are many different ways to describe 

13 the barrier capabilities, and I have three cables that 

14 follow. If I knew power point better, all three might 

15 have ended up on the same slide, but I couldn't figure 

16 out how to do it, and so they are separately.  

17 But what I have done is try to give 

18 information in terms of what I will call as a delay 

19 time in years, and so those numbers that you see are 

20 a delay in years.  

21 And I think I can explain the results with 

22 these kinds of -- with this information, and clearly 

23 the first barrier is the waste package, and the waste 

24 package is the easiest to understand. It is primarily 

25 a binary system.  
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1 It is either leaking or it is not, and if 

2 I look at -- and for this particular analysis, and I 

3 realize that there is uncertainty with each of these 

4 parameters and results, for these I have tended to use 

5 a mean value representation.  

6 And we certainly are looking at expanding 

7 and have uncertainly bands, and a range of the 

8 lifetime under the waste package, approximately 50,000 

9 years is what we have in our TPA code for the waste 

10 package lifetime.  

11 And you will notice that I think a key 

12 part of the delay time is that you need to look at it 

13 radionuclide by radionuclide. The behavior of each 

14 barrier can be drastically different depending upon 

15 the radionuclide.  

16 For the waste package, obviously it is 

17 not. It either leaks or it doesn't leak, but why did 

18 I pick this particular suite of radionuclides. Well, 

19 the first three, technesium, iodine, and neptunium, 

20 are primarily the ones that show up in the early 

21 doses.  

22 The next three radionuclides, the two 

23 plutoniums and amorisum, make up approximately 97 

24 percent of the inventory by curies, and that is the 

25 thousand year inventory.  
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1 So that actually represents almost 97 

2 percent of the curie mode of the entire repository.  

3 Uranium, you will see -- and as to those percentages 

4 are the percent of the thousand year inventory that 

5 you see below the radionuclide.  

6 Uranium is a very small percentage of the 

7 inventory by curies; however, by mass, it does 

8 represent 99 percent of the mass of the repository.  

9 So why I could do it for every radionuclide, this 

10 captures most of the curies and most of the mass, and 

11 the nuclides that primarily contribute to dose as a 

12 first cut.  

13 And the waste package, like I said, 

14 looking at mean values, approximately at 50,000 half

15 life, if I go to the next slide, which is -- and now 

16 to try to get some insight on releases from a single 

17 waste package.  

18 And for this I am just looking at what 

19 kind of characteristics are there for the processes 

20 that affect release, and I am looking at a single 

21 waste package.  

22 And the question was how much, in terms of 

23 delay time, how much stuff, how many curies, have to 

24 get out of the waste package for me to call it a 

25 delay.  
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1 And for these particular numbers, what I 

2 use is how long did it take from the time when 

3 releases started to occur until a curium load for that 

4 nuclide that would cause a 15 milligram dose if it was 

5 all placed in a 3,000 acre feet of water in a single 

6 year.  

7 Now, this you will see for not too 

8 surprising, if I look at a release rate of 10 to the 

9 minus 4 per year, technesium iodine, which are very 

10 small inventories, and the release rate is very 

11 effective in that thousands of years of release at 

12 that rate before you would get enough -- if it was all 

13 compressed into a single year would give a 15 

14 milligram dose.  

15 Other nuclides, obviously the amorisum and 

16 the two plutoniums that are a very large percentage of 

17 the inventory, it virtually takes very little time 

18 before essentially the first year, and you are going 

19 to get enough to cause a 15 milligram dose. Uranium 

20 is quite a bit longer.  

21 If I look at solubility limits alone, you 

22 can see technesium and iodine are very soluable. So 

23 if I have 10 liters per year of water going out of the 

24 waste package as the soluability limits, that would be 

25 sufficient to give a 15 milligram dose for technesium 
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1 iodine.  

2 And if you go for the other radionuclides, 

3 uranium is one that, gee, it is far greater than a 

4 hundred-thousand years before you would ever get 

5 enough of, and even if you accumulated all of that 

6 hundred-thousand years of release into a single year, 

7 it still wouldn't get 15 milligrams.  

8 And so it is a way of understanding by 

9 radionuclide what is causing the results to be the way 

10 that they are. You can see the soluability limits, 

11 and you would rarely ever expect uranium to be any 

12 type of significant contributor.  

13 Now, in addition to this, this was done as 

14 much as a hypothetical calculation and I just assumed 

15 the release rate of 10 to the minus 4 per year. I 

16 assumed the soluability limit of X, and I can do this 

17 calculation. This was a hand calculation.  

18 However, what we would intend to do is the 

19 gosum model, as well as our TPA code, and we can do 

20 this calculation and see, well, how long does it take.  

21 A 15 milligram, a curie model equivalent to 15 

22 milligram to get out of the waste package once it 

23 starts to fail.  

24 And you can get a sense of, well, gee, it 

25 is either going to be a release of rate of soluability 
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1 limit, and if you see very small numbers, neither are 

2 effective.  

3 But you can go back and look at what is 

4 going on for that particular radionuclide, and it is 

5 a way to understand the results. Going to the third 

6 table, in terms of the release from the geologic 

7 units, the natural barriers, there I actually chose a 

8 slightly different measure, and this was done with our 

9 performance assessment code.  

10 And we could do the same thing with the 

11 gosum code. They have similar kinds of outputs. But 

12 I looked at the first time step that mass entered in 

13 a particular barrier, and when did that mass get out.  

14 Whatever it was, and if it was a millionth 

15 of a curie, or one curie when in at TX, and how many 

16 years before that amount came out. And once again, 

17 not surprising, you can see that I have actually four 

18 -- I split the unsaturated zone, and saturated zone 

19 into four particular aspects.  

20 The first one, the UZ total, is what do I 

21 get with the unsaturated zone the way it is 

22 represented in our TPA code. The second, the UZ, is 

23 Calico Hills, non-welded vetric only, is what do I get 

24 if I just look and use exclusively the Calico Hills 

25 non-welded vetric.  
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1 It is a porous unit, and tends to be 

2 fairly slow water movement, but also fairly 

3 significant retardation. And then the saturated 

4 filled rock is the fractured rock, and the saturated 

5 zone alluvium is the alluvium, and what you see there 

6 once again for many of the radionuclides, there is 

7 significant retardation in the unsaturated zone, and 

8 the saturated zone, and you can see you get greater 

9 than hundreds of thousands of years for a number of 

10 these radionuclides.  

11 And this also points to -- part of the 

12 reason that I would like to explain these results this 

13 way is that in terms of the barrier one off, one on, 

14 analyses, that we have done are very, very difficult 

15 to interpret when you just show a dose number.  

16 And I think you can see where for some of 

17 our calculations the unsaturated zone and both the 

18 unsaturated and saturated zone basically have the same 

19 function.  

20 They can delay certain radionuclides 

21 greater than a hundred-thousand years, and there is a 

22 lot of effects like that, where when you do one off 

23 and one on, you have to be very careful not only as to 

24 what are the other barriers that I have and what are 

25 they doing, et cetera, but this allows you to just 
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1 look at what is this barrier doing by itself.  

2 And I have a depiction, and to me I looked 

3 at these results and it is not surprising that I see 

4 iodine technesium as dose treaters. You can see that 

5 they are unretarded, and they tend to move relatively 

6 fast, and there are other radionuclides that are 

7 retarded for significantly long time periods, which is 

8 why you never see them in the dose calculation.  

9 And that's also the other part that I know 

10 is sometimes hard to convey with the dose number. You 

11 can change or you might get a lot of iodine, and a lot 

12 of technesium, and it may be more with a different 

13 kind of calculation, but you don't have a sense that, 

14 well, in both of those calculations I never saw any 

15 amorisum or plutonium.  

16 And it is a way that we think you can then 

17 go in for each one of these, and what kind of risk 

18 information, and I would go back to the KTI leads for 

19 particularity, and radionuclide transport.  

20 I know that I have heard laments, well, if 

21 the waste package fails, nothing I have is important.  

22 And I was adamant that that is not true, and I think 

23 this does show that, well, look, a huge portion of the 

24 inventory, and a massive repository, there is 

25 tremendous retardation. Is that true? 
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1 We have KDs here, and the department has 

2 KDs here, and are those KDs -- what is supporting 

3 those KDs. You might be able to do more detailed 

4 process models to support that. You might have 

5 experiments, and field experiments that have done 

6 this.  

7 You might have natural analogs, the pina 

8 balocua (phonetic) with uranium that supports some of 

9 this stuff. If you believe these retardations, and 

10 some of these delay times, I feel that you then can 

11 believe the dose numbers coming out of the performance 

12 assessment code.  

13 And so I think there is a lot of -- we are 

14 looking at how best to develop some of this 

15 information, because in addition to this, it is what 

16 kind of information supports these values. What is 

17 the uncertainty, et cetera, for some of these, and we 

18 will be working on that, and could have more for a 

19 November meeting.  

20 As well as the other categories that we 

21 think are important, and in summary, what the bottom 

22 line is that the complexities of the system, the long 

23 time frames, the uncertainties, require that we have 

24 the flexibility to do a variety of calculations.  

25 As I showed for just that relatively 
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1 simple example, I had three kinds of different ways of 

2 looking at the different barriers. They all provided 

3 some insights and they gave me additional 

4 understanding.  

5 And we don't want to be locked into any 

6 particular set of analyses to do or not to do. We 

7 want to stay open and challenge ourselves, and what 

8 kinds of analyses are giving useful information, 

9 because each analysis provides answers typically to 

10 specific questions.  

11 But the bottom line for the framework is 

12 we really need to make sure that we appropriately 

13 define our analyses in terms of the intended purpose 

14 and the application of the results to the regulation, 

15 and that is what we are going to try to do with this 

16 framework, and why we are doing it, and how it fits 

17 into the regulation, and the kind of information that 

18 we are learning.  

19 And we think that is historic for helping 

20 out the KTIs, in terms of the risk insights, because 

21 those first meetings that there just wasn't enough 

22 -- I will say fundamental understanding.  

23 Just seeing a dose number to me is not 

24 sufficient. It doesn't carry enough information, 

25 whereas, delay time, you can test this. You can look 
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1 at the experimental information, and like I said 

2 possibly analog information.  

3 And you have a basis for challenging 

4 whether you believe that is correct as it incorporated 

5 the model uncertainty, et cetera. And with that, I 

6 would be happy to answer any questions.  

7 CHAIRMAN HORNBERGER: Thank you, Tim.  

8 Raymond.  

9 VICE CHAIRMAN WYNER: No questions.  

10 DR. GARRICK: Tim, how close does your 

11 analysis come to the case where you would carry the 

12 equivalent of a single waste package of spent fuel 

13 into the repository in a paper bag and leave it there, 

14 and calculate the dose at the critical groove, versus 

15 doing it in its waste package? 

16 In other words, this looks like a very 

17 valuable step in terms of getting a better 

18 understanding as to what the risk is, and what it 

19 means, and where it is coming from.  

20 But I think what would even be better 

21 would be if you put a waste package equivalent in the 

22 repository with no waste package, and did a time dose 

23 calculation by the same radionuclides that you are 

24 considering here, versus with the waste package.  

25 And are you moving towards that kind of 
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1 analysis, which I think would have some real meaning, 

2 because then you could see the uncertainty, and you 

3 could see the dose is a function of time, and you 

4 could see what it actually is, rather than necessarily 

5 dealing with the question at the time at which this 15 

6 milligram or whatever.  

7 That it just seems to me a much more 

8 direct measure of the concerns that people have.  

9 MR. MCCARTIN: Certainly analyses of that 

10 type could be part of the framework, and where I 

11 looked at the limitations of the technical basis. We 

12 could do something greater than analyses, and some of 

13 the stuff that Sid Cohanta and Richard Cardell 

14 presented, gave some of those things, although if you 

15 are suggesting a single waste package, versus all the 

16 waste packages -- I mean, there is the flexibility to 

17 do that.  

18 I would say that part of what I see here 

19 is that from the geologic barriers I will say that I 

20 was actually -- I should have expected it possibly, 

21 but I was pleasantly surprised when I did the delay 

22 time for the natural barriers, I did them for a single 

23 waste package in all the waste packages, and the delay 

24 times were exactly the same in that particular -- it 

25 did not - they were degrading the way that we had it 
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1 in the TPA and not a paper sack if you will.  

2 But the initial amount, more went in 

3 initially at the time of failure with all packages, 

4 versus one, but it took the same amount of time to get 

5 out of the natural system, which isn't too surprising.  

6 What that analysis would say is that for 

7 many of the radionuclides, they are not going to get 

8 out in 10,000 years. You would see a zero dose; i.e., 

9 technecium would be there.  

10 DR. GARRICK: But what we are trying to 

11 get at here is what is the truth, and what do we 

12 expect to really happen? The more we go in the 

13 direction of abstract interpretation of that, the more 

14 difficult it is to see what is exactly taking place.  

15 MR. MCCARTIN: Right.  

16 DR. GARRICK: It just seems to me a very 

17 simple way to get to the question is that you put the 

18 waste on the top, and you don't put it in anything, 

19 and you do the calculation, and you answer the 

20 question of how good is the geology as a protective 

21 barrier.  

22 And then you really know and have a 

23 baseline against which to assess the waste package 

24 performance, and as far as I know that has not been 

25 done, and I don't think that is a very difficult thing 
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1 to do.  

2 And that is really a basic question, and 

3 would -- and especially if you did it in the right 

4 forum, you could display the uncertainties, and you 

5 could see the sensitivity to different assumptions 

6 about retardation rates, and it would very explicitly 

7 answer the question of the quality of the natural 

8 setting in terms of being a barrier.  

9 And I don't think that has been done, and 

10 I don't know why not, and it is something that could 

11 be done.  

12 MR. MCCARTIN: Well, different groups have 

13 done different analyses of that type. Remember, there 

14 are a lot of assumptions and the reason that I -

15 well, I am not so comfortable with the dose phase ones 

16 and the material will not be in the tunnel without a 

17 waste package. And you have to assume certain 

18 DR. GARRICK: Well, we are trying to 

19 answer questions. We are trying to answer performance 

20 questions about this repository.  

21 MR. MCCARTIN: Yes, I understand that, but 

22 I will guarantee you that I will make assumptions in 

23 the code about the chemistry inside the waste package, 

24 the degradation rates, and when I don't have a waste 

25 package, what do I assume.  
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1 And once again, theie are many assumptions 

2 that the analyst will give that you then have to go 

3 through a lot of explanation -

4 DR. GARRICK: But it is a lot simpler when 

5 you don't have a waste package. I mean, I think the 

6 model is much simpler, and now indeed it is a 

7 geochemical problem.  

8 MR. MCCARTIN: Well, I will have to make 

9 an assumption about how much water and how it contacts 

10 waste.  

11 DR. GARRICK: But you will have that no 

12 matter what. You know, the 800 pound gorilla is 

13 water, and if you don't have water, you don't have a 

14 problem.  

15 And so all I am saying is that if you really want to 

16 get an answer to this question, calculate it, and we 

17 seem to keep trying to back into it.  

18 And as far as the complexity of the model 

19 is concerned, I don't see that as being any more 

20 complex than what has already been done.  

21 It is not what gets out of the waste 

22 package, but what is the seed, and the seed is the 

23 natural setting. You have to answer all of the 

24 questions that you just postulated as being questions 

25 that you have to answer if you took it in there in a 
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1 paper bag.  

2 So what is the big deal? I saw at the 

3 Technical Review Board some calculations to me that 

4 were pure nonsense. There were not answering the 

5 fundamental question. They were taking the position, 

6 well, what if we have no barriers, and what kind of 

7 doses do we get.  

8 Well, what a silly question. We know that 

9 we get catastrophic dosages, and we know that the 

10 amount of information that that communicates to the 

11 public about the performance of the repository is 

12 essentially zero.  

13 It seems to me that what we have to start 

14 doing more of is asking ourselves what is the 

15 realistic conditions that exist here, and how does it 

16 respond to those conditions on what kind of doses that 

17 we get.  

18 I think this is a very valuable 

19 calculation that you have gotten and it provides in my 

20 opinion far more insight than what we saw at the 

21 technical review board.  

22 And it is much more up to standards, but 

23 it still is kind of not addressing the question 

24 directly as it could be, and that is my point.  

25 CHAIRMAN HORNBERGER: I liked your 
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1 analysis, Tim, and I think that John and I are going 

2 to have to arm wrestle because I have never been a fan 

3 of the paperback scenario.  

4 It doesn't seem at all realistic, but I am 

5 sure that John can explain it off-line to me, and we 

6 will try to explain it to you afterwards. It is 

7 interesting to me that basically you are proposing 

8 some different measures, and so we have to focus on 

9 those that are most clearly related to risk.  

10 The time delay is not quite so directly 

11 related to risk, and I think that perhaps that is part 

12 of the question. Have you thought about any other 

13 possible measures? 

14 I mean, in substance, it strikes me that 

15 you are going in the direction of looking at human 

16 input analysis, versus human output analysis for 

17 different barriers, and looking at time delay as a 

18 measure, and are there other measures that you 

19 considered? 

20 MR. MCCARTIN: Right now the field is wide 

21 open, and we are trying to -- I think that the 

22 committee has pushed us and this is one step. We are 

23 in the very beginning part of it, and we are trying to 

24 look at other things that we could be calculating that 

25 would be equally or more useful than this.  
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1 And right now I will say that this is the 

2 first step, and this got a lot of people thinking.  

3 There are a number of people at the NRC and the center 

4 that are engaged in developing the framework and 

5 thinking about what other things we can do.  

6 Right now I don't have any specific 

7 examples for you. This was an initial one that, like 

8 I said, the part that I liked is that it provides me 

9 some understanding of what is going on, and I realize 

10 that it is one step away from the dose.  

11 But if I don't believe these things, there 

12 is certain -- I can look at this and like I said, 

13 iodine technesium, what was the reason that we see 

14 that, and how about these other things? I mean, there 

15 is a chance that we will never see them.  

16 And that is equally as important, because 

17 when we look at the PA, and one might look at the KTI 

18 agreements, and maybe they are not all of the highest 

19 risk importance. Not everything can be of high 

20 importance.  

21 But in terms of analyzing the Yucca Mount 

22 system, you need to have a credible model, and you 

23 need to have things in there that give you a sense, 

24 yeah, I need to know that, and I need to know that it 

25 did not have a big effect, and I believe that.  
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1 And I will point to the retardation 

2 factors for some of these radionuclides. They are 

3 never going to get out. We need to know that those 

4 KDs are supportable. You need to be able to defend 

5 the zero.  

6 So you will see things in the agreements 

7 and in the models that don't have or don't rise to in 

8 a sensitivity analysis as, oh, that is not important.  

9 Well, okay, I will say that with our analyses that you 

10 will not see a KD for plutonium or amorisum as 

11 important to performance ever. I don't think so.  

12 Well, that is 97 percent of the curies of 

13 the repository, and it never gets out because of that 

14 KD, and that is what this tells me. We need to verify 

15 that. It may be easily verified. These nuclides are 

16 strongly absorbed in geology.  

17 But I think there are aspects that while 

18 removed from what actually causes the dose are still 

19 important to be able to have confidence that the 

20 calculation is correct.  

21 CHAIRMAN HORNBERGER: Phil.  

22 MR. LEVENSON: Tim, you know, there is 

23 some things that I tried to avoid saying in public, 

24 but sometimes you have to say them, and in this case 

25 I would like to commend you for really getting started 
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1 on what I think is a very unusual thing in today's 

2 world.  

3 I am old enough that I used to think what 

4 is important, and understand what was happening, and 

5 not just what a computer calculated. This is a very 

6 good start towards an understanding. I have two 

7 questions.  

8 One is do you intend to expand this to 

9 take a look at the preclosure activities, because some 

10 of us feel that looking at the Yucca Mountain Review 

11 Plan that that is not very much focused on public 

12 safety.  

13 There are too many things in the Yucca 

14 Mountain Review Plan which have a potential to damage 

15 or injure one employee maybe, and it seems to me that 

16 focusing on public safety would be an important issue 

17 and I wondered whether you had an intention to move in 

18 that direction.  

19 MR. MCCARTIN: Well, along the lines that 

20 -- and I appreciate the compliment. The bottom line 

21 of our regulations is we need to understand, the DOE 

22 needs to understand and present the information of how 

23 the repositories behave, preclosure and post-closure.  

24 We also need to understand why, and I 

25 would say that obviously delay times don't really have 
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1 a lot of meaning preclosure because most of it is 

2 going to be -

3 MR. LEVENSON: But it is the concept of 

4 let's understand.  

5 MR. MCCARTIN: Yes, in terms of what 

6 nuclides are causing the dose, and why, and what 

7 aspects of the potential accident that causes that, 

8 yes. Yes, I think that is a good suggestion.  

9 We haven't to date -- I mean, this was 

10 primarily a post-closure concept, but I think it is a 

11 good suggestion to expand it to pre-closure.  

12 MR. LEVENSON: And the second question is 

13 that it looks to me from the numbers on the table that 

14 you analyzed this for spent commercial power reactor 

15 fuel. Did you at least superficially? But that's not 

16 all that goes into the repository.  

17 There are large volumes of vitrified 

18 waste, and there is Navy fuel, and there is spent 

19 research reactor fuel, and there may or may not be 

20 excess weapons, plutonium, depending on which 

21 political party is in power at the time when you start 

22 loading.  

23 Do any of these other things have any 

24 impact, or does the commercial nuclear fuel just 

25 overwhelm it all? 
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1 MR. MCCARTIN: Generally, we believe the 

2 commercial spent nuclear fuel provides a pretty good 

3 bound. However, we are -- certainly the Department 

4 has glass in theirs, and there is a lot of technesium 

5 in the glass, and so there are some aspects that could 

6 be collards with glass, et cetera.  

7 So there are things that we will look 

8 into, but we have not gone that deep into this 

9 analysis, but clearly or certainly plutonium collards, 

10 you can see that the geology, that it retards it very 

11 well, and collards is a way that is defeated.  

12 And one thing that I would like to point 

13 out, because is fairly important, but when I did the 

14 two UZ, one with the Calico Hills vitric only, the 

15 Calico Hills vitric provides a lot of retardation, and 

16 how much vitric is under the land repository.  

17 Our current PA model has approximately 50 

18 percent of the footprint where there is Calico Hills 

19 non-welded vitric below it. The Department, I 

20 believe, has more. But this is another way that shows 

21 you that this is a very important assumption, at least 

22 as we understand that particular portion.  

23 VICE CHAIRMAN WYMER: You asked us to 

24 answer two questions, and I can answer for myself 

25 here. Are we headed in the right direction? The 
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1 answer is yes.  

2 I think that you have got a lot of good 

3 insights into what is really going on from this stuff, 

4 and we want a more detailed discussion in December, or 

5 I personally do, and I would like to suggest if it is 

6 at all possible that you try to put this sort of thing 

7 in the context of risk.  

8 You can take it one more step, and I say 

9 that because I think that it is very sophisticated 

10 what you are telling us with respect to analysis and 

11 understanding.  

12 And I think that most of the public that 

13 are not technically trained would have a hard time 

14 following it, but they do understand risk and they do 

15 understand dose.  

16 So if you could expand your scope a little 

17 bit, and put this into a larger framework so that they 

18 can relate to it, then that would probably be 

19 worthwhile.  

20 DR. RYAN: Thanks, Tim. I enjoyed your 

21 presentation. I guess I will start with seconding 

22 Ray's comments to answer your two questions. Yes, I 

23 think it is a great direction, and two, I would love 

24 to hear more about it.  

25 Let me go into a little bit more of detail 
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1 with you on a couple of points just to maybe expand 

2 and give you some things to think about. Your 

3 examples, and I recognize that you are in the early 

4 stages here, and so this is not criticism, but is more 

5 of a suggestion.  

6 And that is that the first one is that I 

7 am not real sure from your explanation what this 

8 50,000 years across the board really means.  

9 MR. MCCARTIN: It is just the mean failure 

10 time for the waste package to corrode.  

11 DR. RYAN: I've got you. Okay. And it 

12 led me to this thinking. For each one of these 

13 examples or any others that you developed, I think it 

14 would be very helpful to define the question that you 

15 as the analyst are intending to answer.  

16 I think it is also important to bound what 

17 that question is and say what it is not trying to 

18 answer. For example, you show that Technesium 99 is 

19 a soluability when it shows up in a year when 

20 delivering a 15 milligram dose in a year.  

21 As part of good communication, I would 

22 want to constrain that to say that is not the same as 

23 the whole system performing for one year, and to be 

24 very clear about what it is that you are trying to 

25 answer in this comparative way with each one of these 
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1 structured questions.  

2 And so I think to get to dr. Garrick's 

3 point, and if you then look at the structured 

4 questions that you are answering, you can then roll it 

5 up to what is important and what the risks are. You 

6 can look at dose consequences, perhaps, as scaling 

7 factors, and those kinds of things.  

8 You can really do a lot with this analysis 

9 to dissect for lack of a better word the whole big 

10 global calculation to dose, and look at what is 

11 contributing and what is important, and what 

12 parameters drive it, and which ones don't.  

13 And I think as you have pointed out a 

14 couple of times, then focus in on, well, we need to 

15 know this particular KD, or that particular unit 

16 thickness, as kind of key technical data points that 

17 substantiate the entire calculation.  

18 So three cheers and keep going and let's 

19 hear more about it. I think it is a great approach.  

20 The other folks can cover the other points, but I 

21 think that is real helpful.  

22 My main point I think that is a key 

23 emphasis for me is to really define what question, 

24 what analysis point, you are trying to answer with 

25 each one of these sub-analyses, each one of these 
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1 points, and then say how that is bounded, and what it 

2 is not intended to analyze.  

3 And that would be a great way to 

4 communicate it both technically and I think more to 

5 the public about how you are thinking through your 

6 analysis. It is very helpful.  

7 MR. MCCARTIN: And along those lines, in 

8 November or December -- and I will gladly put it off 

9 a month. No, there is always work to do. As we go 

10 into more detail, and that is what we are hoping to 

11 present. Here is the kinds of things that we would 

12 calculate, and why, and why not, and giving the 

13 committee feedback on that, and possibly additional 

14 analyses as Dr. Garrick suggested.  

15 And for this meeting, we just want to give 

16 a little bit, recognizing that we have a lot more that 

17 we can present then.  

18 DR. RYAN: Well, this is a good taste of 

19 what is in your mind at this point, and again I would 

20 suggest that you take all the questions that you want 

21 to answer and how you want to divide up the pie, and 

22 then think about it, and am I touching all the issues, 

23 and how do I present these lists of questions in these 

24 little analyses to give a more comprehensive picture 

25 of your analysis process, and that is really helpful.  
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1 DR. GARRICK: And I would add to what the 

2 rest of the committee has said as far as the answers 

3 to your questions. This is definitely moving in the 

4 right direction, and we want to hear more about it in 

5 the future.  

6 One thing that I would hope that would 

7 also be posed as you move down this particular pathway 

8 is the contribution, radionuclide by radionuclide, and 

9 in the context of uncertainty.  

10 My naive sense of all of this is that the 

11 uncertainties that are ever so much greater in the 

12 natural setting than they are in the engineered 

13 setting.  

14 And I think that is a very fundamental and 

15 important point, that somehow we have to capture in 

16 these kinds of exercises.  

17 MR. MCCARTIN: Agreed. And these 

18 obviously are primarily mean value type calculations, 

19 but the system is far more complex.  

20 MS. LEVENSON: Tim, I guess I should give 

21 you the reason why I raised the question of 

22 preclosure, since post-closure is at a minimum 62 

23 years from now, I expect to be off the ACNW by then.  

24 CHAIRMAN HORNBERGER: Does the staff have 

25 any questions? Mike.  
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1 MR. LEE: Mike Lee, ACNW staff. Tim, as 

2 your thought process continues to evolve, is some 

3 thought being given to how this might be integrated 

4 into the Yucca Mountain Review Plan or would it be 

5 appropriate to integrate it in the Yucca Mountain 

6 Review Plan? 

7 MR. ANDERSEN: It certainly is relevant to 

8 the review plan, and whether we would necessarily put 

9 particular calculations that we would do as part of 

10 our review, and write them in specifically in the 

11 review plan, it is on the table, and we haven't really 

12 talked to management about that, and whether it would 

13 be in or out.  

14 The one thing that -- and maybe it is not 

15 a problem, but when we start doing these analyses -

16 and once again, each one of those three I did it a 

17 slightly different way for particular reasons.  

18 And you want to have that flexibility to 

19 what seems to make the most sense, and what provides 

20 the most information. But in a broad generic sense, 

21 maybe some of this could be in it, but the key is that 

22 we need the flexibility to do whatever analyses we 

23 need to help provide the information for making our 

24 licensing decision.  

25 CHAIRMAN HORNBERGER: Other questions? I 
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1 think that Budhi had a comment or a question? 

2 DR. SAGAR: Budhi Sagar, ACNW in San 

3 Antonio. I thought to give a brief thought to Mr.  

4 Levenson's comments on the preclosure. I think we 

5 would have to carefully look at the comments are when 

6 you say that some of the YMRP write-up or acceptance 

7 criteria review methods are not focused on public 

8 safety.  

9 But there are numerical and quantitative 

10 requirements in preclosure, just like there are in 

11 post-closure. And at the boundary of that, and the 

12 geological repository operations area, the dose to the 

13 public, a member of the public, for example, is not 

14 supposed to exceed 15 milligrams per year.  

15 There is a different dose limit for the 

16 workers, and the YMRP's focus is on identifying what 

17 are the structure systems and components that are 

18 important to meeting that criteria.  

19 And that is the acceptance criteria for 

20 identifying those systems and components, and 

21 analyzing the design as presented by the Department.  

22 But I just wanted to clarify that the public safety is 

23 indeed the central theme, just like in the post

24 closure.  

25 But maybe in the detailing we missed 
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1 something or saying something that should not be said, 

2 and that of course would have to be looked at in 

3 detail. Thank you.  

4 MR. LEVENSON: I know that there are many 

5 other requirements. My point is that I think the YMRP 

6 should focus on public safety, and it doesn't mean, 

7 for instance, that DOE doesn't have to conform to OSHA 

8 requirements.  

9 It doesn't mean that you don't protect the 

10 safety of the worker. But I think that all of those 

11 things are inherent, and are understood, and I am 

12 concerned that there are limited resources.  

13 The center has limited resources, and the 

14 NRC has limited resources, and when you spend them on 

15 things that are less important, then there is less 

16 intention to what I think are the most important, and 

17 I think that there just needs to be finality primarily 

18 on public safety in this type document.  

19 MR. KESSLER: Don Kessler, EPRI. I wanted 

20 to thank Tim for continuing to further the clarity on 

21 what is meant by a barrier, and how one does an 

22 analysis for the barrier.  

23 I guess to take John's other arm, since 

24 you have got his one arm there, George. I would argue 

25 that while you can do delays for barriers, what really 
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1 matters is why do we care if there is a deal, or if we 

2 get past 10,000 years, but in terms of safety, we 

3 think in terms of dose right now, and that is the way 

4 the regulations are written. So what can be done in 

5 terms of dose? 

6 Well, for example, to follow John's 

7 example, one could do the analysis, and I believe DOE 

8 has as we have, where you look at what if basically 

9 you are doing the equivalent of putting the waste 

10 underground, and not in any kind of container, and not 

11 with any engineered barrier and do that analysis.  

12 That provides you a dose number, but is 

13 the dose relative to what? It might also give you a 

14 delay number, and so you have to go back and compare 

15 it to your base number, and that's fine.  

16 When we do that sort of analysis, we are 

17 suspending our disbelief. We are basically saying 

18 that none of us believe that the waste package -

19 well, maybe some of us feel we are being optimistic 

20 about its performance -- is going to have absolutely 

21 no effect, and I think that's what Tim was trying to 

22 get to with one of his comments.  

23 So the idea that we do need barrier 

24 analyses, we are already suspending our disbelief.  

25 Certainly in our EPRI analyses, we went to the 
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1 complete suspension of disbelief, and we are trying to 

2 add barrier by barrier to try to get an idea of its 

3 dose, which is what was presented at the TRB meeting, 

4 but also we get the delays.  

5 And in fact in the past two EPRI reports, 

6 there has been tables in there of the dose reductions, 

7 and it is not appropriate particularly to look at the 

8 absolute values. But what you are looking at is the 

9 relative reduction in doses as you add barriers.  

10 In addition the delay time, in terms of 

11 when that peak would occur by adding barriers. To me, 

12 what I think Tim presented, and what that kind of 

13 analysis is, are mutually supportive and can also get 

14 you insights into how much one barrier affects 

15 another, and how much an individual barrier 

16 contributes.  

17 Certainly we can look at individual 

18 barriers in terms of delay as Tim has done, and that 

19 is very insight, and thank you, Tim, for doing it in 

20 a clear way. But if you add the two, you can get 

21 additional insight in terms of putting the barriers 

22 into context.  

23 CHAIRMAN HORNBERGER: We have time for 

24 another question or comment.  

25 DR. GARRICK: One thing I wouldn't want to 
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1 be misunderstood, is that I believe in realistic 

2 analyses, and my whole crusade on this committee has 

3 been to be realistic.  

4 People keep calling things risk 

5 assessments that are not risk assessments. The 

6 fundamental cornerstone of a risk assessment is the 

7 concept of likelihood.  

8 If we do not somewhere along the way 

9 address the issue of likelihood, then we have no 

10 reference or baseline to think in terms of what 

11 constitutes being conservative, or what represents 

12 uncertainty or what have you.  

13 So I am not pushing that we do unrealistic 

14 analyses, but I do get back to what Mike Ryan was 

15 suggesting, which is an excellent suggestion. And 

16 that is what is the question that we are trying to 

17 answer. If we want a good answer on the quality of 

18 the natural setting as a containment barrier, there 

19 are very much simpler ways to do that than some of the 

20 ways that we have been approaching.  

21 And all I am saying is that if that is an 

22 important question, then we need to answer. I think 

23 the approach that I prefer overall that it is a 

24 systems problem.  

25 It is a combination of an engineered 
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1 system in a natural setting. That is our system, and 

2 we should keep that in mind and not necessarily 

3 separate it unless somebody wants to answer questions 

4 that is enhanced greatly by its separation.  

5 The problem with those kinds of 

6 calculations is that they get to be taken as something 

7 much more than they were intended to be, and so the 

8 whole concept of this communication goes into a 

9 tailspin.  

10 And I am perfectly aware of that, and we 

11 don't want to do that, but we are trying to answer 

12 these basic questions, and my only point was that 

13 there are ways of doing that.  

14 MR. VAN LINK: Dave Van Link, DOE. In 

15 fact, we were struggling with the chart that was shown 

16 at the TRB by Peter Swift, which showed our one on 

17 analyses that were asked for by the technical review 

18 board to put into a presentation that will be given by 

19 Dr. Dyer on Friday at the Reno conference.  

20 I think it is the AIG, American Institute 

21 of Geology. In that struggle of how to present that 

22 to the public, we decided to do pretty much what you 

23 were suggesting and take out some of the really hard 

24 to explain curves.  

25 And so what we have is -- let's assume 
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1 that bare waste is put on top of the mountain. This 

2 is waste as we see it. It has gladding, et cetera, 

3 and it has some properties. We calculate the dose 

4 from that, and it is pretty darn high.  

5 Let's take that same waste and put it in 

6 a drift. No waste package, no engineer barrier, but 

7 let's calculate that dose, and it turns out to be a 

8 little higher than what we showed at the TRB, and I am 

9 going to send them an amendment.  

10 The checking process is wonderful and it 

11 does find little glitches here and there. But this 

12 points out the point that Tim was making, is that when 

13 you do these analyses, you are pushing your finely 

14 constructed model outside the bounds for which it was 

15 constructed, and you will get oopses (sic) when you do 

16 the checking later.  

17 And hopefully you do the checking before 

18 you are presented with the results, and then you get 

19 that dose result, and then the final one is the base 

20 case, where are all of the barriers are in place.  

21 And I think what it does is that it gives 

22 a fine indication of, yes, the natural system does 

23 provide protection, and when you are finally done, 

24 yes, the total system is achieving a goal of safety 

25 for the public.  
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1 And I think that is the basic message, and 

2 this is the reason that we are showing this in this 

3 particular meeting. That is the basic message that we 

4 want to present. That is not a basic message for the 

5 review of a license application though.  

6 That is important, but not sufficient, and 

7 we want the other curves to show what the importances 

8 are, and we want to pay attention to what Tim is 

9 saying.  

10 CHAIRMAN HORNBERGER: One final question 

11 in the back here.  

12 DR. HORN: Hi, JoAnne Horn, Lawrence 

13 Livermore National Lab. I am not a geochemist, but it 

14 was my understanding that your calculations were 

15 completely based on soluability constance. In other 

16 words -

17 MR. MCCARTIN: The one table on release 

18 from a single waste package, I did do a calculation 

19 where I assumed a particular amount of water going 

20 into the waste package, and just using a soluability 

21 

22 DR. HORN: Right.  

23 DR. MCCARTIN: But that was -

24 DR. HORN: It was through the geological 

25 barriers, and do they include absorption of colloidal 
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1 transport? 

2 MR. MCCARTIN: Yes. No colloids.  

3 Certainly absorption is a big part of the delay time 

4 for many of the regular barriers, yes.  

5 DR. HORN: Okay. So it is just the 

6 colloidal transport that you didn't calculate? 

7 MR. MCCARTIN: Correct.  

8 DR. HORN: Do you have any idea how much 

9 that would contribute or -

10 MR. MCCARTIN: Off the top of my head, no.  

11 In previous years, we have worked at colloid 

12 transport, and felt that it was not a significant 

13 contributor, the issue being primarily that it is not 

14 so much the formation of colloids which certainly will 

15 exist, but the transport of colloids very great 

16 distances in significant quantities.  

17 But that was a few years back, and we are 

18 continuing to follow what DOE is doing with respect to 

19 colloids.  

20 DR. HORN: Right. Then would you expect 

21 to integrate that into your calculations eventually? 

22 MR. MCCARTIN: Well, we have done 

23 calculations with colloids. These do not. I mean, we 

24 can certainly do that. The issue though is how far, 

25 and is there a filtration mechanism for colloids being 
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1 filtered out along very long transport distances.  

2 And that really is the issue, and I will 

3 say that we continue to look at that as colloids 

4 certainly are a process that certainly defeats some of 

5 the benefits of a soluability limit.  

6 CHAIRMAN HORNBERGER: Thanks very much, 

7 Tim, and we look forward to continuing interactions.  

8 We now have to take a short break, a very short break, 

9 and the Los Angeles television people have learned 

10 that we have a very photogenic Jeff Ciocco doing the 

11 next presentation, and they need five minutes time to 

12 set up. So we will take a five minute break.  

13 (Whereupon, at 11:22 a.m., the meeting was 

14 recessed and resumed at 11:32 a.m.) 

15 CHAIRMAN HORNBERGER: Okay. The meeting 

16 is reconvened. Before we start, I would like to 

17 remind everyone that there is a sign-in sheet outside 

18 the door, and we would appreciate it if everyone would 

19 sign it so that we have a record.  

20 Our next presentation is by Jeff Ciocco, 

21 and he is going to tell us something about the public 

22 comments received on the draft Yucca Mountain Review 

23 Plan. Jeff.  

24 MR. CIOCCO: Yes. My name is Jeff Ciocco, 

25 and I am with the NRC staff. Thank you, Dr.  
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1 Hornberger, and committee members. We are pleased to 

2 come back and continue our interactions on the 

3 development of the Yucca Mountain Review Plan, and I 

4 say we, because Pat Mackin, from the Center from 

5 Nuclear Waste Regulatory Analysis, is going to join in 

6 on the presentation as we get into some of the 

7 specific comments. Next slide, please.  

8 My agenda for the presentation this 

9 morning, we are going to go through a little bit of 

10 the background of the Yucca Mountain Review Plan 

11 development, and we will call that the YMRP. I am 

12 going to go through how we are categorizing the Yucca 

13 Mountain Review Plan comments, and the issues 

14 identified in the comment categories, and we will go 

15 through a path forward and summary, and conclusions.  

16 The next slide.  

17 I have a slide that goes through the 

18 development of the Yucca Mountain Review Plan, which 

19 started in November of 1999, and we did an annotated 

20 outline, which I believe there was a brief 

21 presentation given to the ACNW at a public meeting 

22 back in Rockville, Maryland, in May of 2000.  

23 We internally drafted the revision zero in 

24 July of 2000, and revision one was completed. In 

25 November of 2001, the NRC published the draft revision 
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1 one and put it up on the website, and made it publicly 

2 available in our records system.  

3 And then finally in March of 2002, draft 

4 revision two, which is the one out for public comment, 

5 and it is NEUREG number 1804, was published for public 

6 comment. On August 1 2 th of this year, the public 

7 comment period ended.  

8 Now what I don't have up there is our next 

9 steps, and just briefly we are putting the pen to the 

10 paper now if you will. We have gone through and we 

11 are reading the comments, and categorizing all the 

12 comments, and rereading the Yucca Mountain Review 

13 Plan, and rereading the regulations, and putting the 

14 pen to paper.  

15 And it is an iterative process, and we are 

16 just in the midst of really kicking it off. We have 

17 got a team put together back at the NRC at 

18 headquarters, as well as the Center for Nuclear Waste 

19 Regulatory Analysis in San Antonio. The next slide, 

20 please.  

21 A short chronology of the public comments 

22 on the Yucca Mountain Review Plan. This is the draft 

23 report for comment, revision two, and on March 2 9 th of 

24 this year, we issued a Federal Register Notice for a 

25 90 day public comment period, which is scheduled to 
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1 end on June 2 7 th 

2 I don't have a bullet, but I think it was 

3 back in April where Pat and myself presented the 

4 contents of the Yucca Mountain Review Plan to the ACNW 

5 back in Rockville, Maryland, on May 21't through the 

6 2 3 rd of this year.  

7 We conducted three public meetings; one in 

8 Pahrump and two in Las Vegas, to go through the 

9 contents of the documents, and to solicit input. On 

10 June 4th of this year, the NRC and DOE conducted a 

11 publicly held technical exchange on the Yucca Mountain 

12 Review Plan to get some early feedback and discussion 

13 with the Department of Energy.  

14 On June 2 1 st of this year, we extended the 

15 public comment period by 25 days, and we issued a 

16 Federal Register notice for that. That was at the 

17 request of a public citizen.  

18 On August 1 2 th, the extended public 

19 comment period ended, and all of the public comments 

20 that we received are a matter of public record, and 

21 they can be viewed in our publicly available record 

22 system.  

23 The next slide.  

24 What I have here is a listing of the 

25 commenters. This is an alphabetical listing, and 
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1 every organization on this page, and I call it -- this 

2 is an alphabetical listing of the organizations, and 

3 I think it is important to go through this so you can 

4 see that we really had a wide distribution for the 

5 Yucca Mountain Review Plan, and we received a lot of 

6 comments from a lot of organizations and private 

7 citizens.  

8 So let's just walk down through it. There 

9 is 11 on this page, and we received the ACNW submitted 

10 comments, and the American Society for Mechanical 

11 Engineers; Citizens Alert from Las Vegas; Community 

12 Against Railroad Pollution from Oregon; CP&L; Global 

13 Resource Action Center for the Environment; the Moapa 

14 Band of Paiutes; the National Association of 

15 Regulatory Utility Commissioners; the Nevada Nuclear 

16 Waste Task Force; the Nuclear Energy Institute, which 

17 also had comments.  

18 These comments were also endorsed by EPRI, 

19 and Next Lawn Generation recently sent a letter, and 

20 I think about a week or two ago, CP&L and Florida 

21 Power also endorsed the NEI's comments.  

22 We received comments from the State of 

23 Nevada on August 9th, and I understand from Steve 

24 Frischman earlier today made a comment that they may 

25 be providing additional comments as well. I have not 
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1 received those as of yet. Next slide, please.  

2 We received comments from Nye County, from 

3 Public Citizen in Washington, D.C.; the Sierra Club, 

4 the Florida Chapter; Squarey Consultants from Las 

5 Vegas; the Timbisha Shoshone Tribe; the Tennessee 

6 Valley Authority, Nuclear Division; the U.S.  

7 Department of Energy, and the U.S. Environmental 

8 Protection Agency.  

9 So there is approximately - and, oh, White 

10 Pine, Nevada. So there is approximately 20 commenters 

11 representing organizations. We received 23 comment 

12 packages from individuals, and the demographics on 

13 those really go across the country; from Eugene, 

14 Oregon; and from Nevada, Wisconsin, New York, 

15 Maryland, Florida, and Georgia, and other States.  

16 And so we received a lot of comments, and 

17 we also have comments that we have had to extract from 

18 our May 2002 public meetings. As I said, there were 

19 three public meetings and we have meticulously gone 

20 through those to pull out public comments as well.  

21 The next slide.  

22 With the comments received, and there were 

23 over 900, and probably closer to a thousand, we have 

24 gone through an effort of trying to categorize the 

25 public comments, and the first categorization is based 
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1 on the organization of the review plan, and the next 

2 is on the structure, which is on my next slide, and 

3 which I will get to.  

4 And this doesn't really apply any 

5 importance, per se, but it was a way of categorizing 

6 it and getting the comments so that the NRC staff 

7 could respond to them.  

8 But the categories that are based on the 

9 Yucca Mountain Review Plan organization, we have gone 

10 through the comments really based on the chapter setup 

11 of the review plan; the introduction, Chapter 1, and 

12 acceptance review, and general information, and those 

13 are Chapters 1, 2, and 3.  

14 And the following five bullets are all 

15 Chapter 4; preclosure, post-closure, research and 

16 development to resolve safety questions, and 

17 performance confirmation, and the administrative and 

18 programmatic areas. So that was our first 

19 categorization of comments. Next slide.  

20 Then we have comments and what we have 

21 titled as additional categories. And these are really 

22 subjective, and we see as we go through, and as we 

23 write responses, you can move a comment from one bin 

24 to another, and so there is a lot of interaction, and 

25 a lot of iteration that has to go through those, and 
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1 one comment doesn't necessarily fit in one category.  

2 And as I look through the room here, I see 

3 a lot of the commenters out there, and I am sure that 

4 you can understand that. So the additional 

5 categories, we have categorized to the structure of 

6 the review plan, and that is more focused on the -

7 there is comments on the organization, and how the 

8 YMRP is laid out, and comments like the review plan 

9 shall look more like a reactor safety analysis report.  

10 And comments about the redundancies and 

11 comments about the glossary of the review plan. We 

12 have another subcategory called selected topics, and 

13 in this one we have ones like a comment that we should 

14 include an example of a review process, and that is 

15 familiar to the ACNW.  

16 And we have comments that we should 

17 explain inspection versus licensing, and I am going to 

18 go into some of these in more detail. And then we 

19 have an area called other comments.  

20 Quantity-wise, we have received an awful 

21 lot in this area, and comments like we need to clarify 

22 the issue resolution process, and the environmental 

23 impact statement, and we received a lot of comments at 

24 the public meeting, as well as written comments on the 

25 environmental impact statement and transportation.  
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1 And a lot of comments, or maybe the most 

2 comments that we received, were around the 

3 transportation issue. My next bullet says that there 

4 were more than 900 very thoughtful comments, and 

5 probably closer to a thousand, including as we extract 

6 comments from the transcripts.  

7 And as I said, the issues have been 

8 identified within each comment category. So with 

9 that, I am going to introduce Pat Mackin, from the 

10 Center for Nuclear Waste Regulatory Analysis, and you 

11 can go to the next slide, please.  

12 And he is going to go through and start 

13 with the introduction, and go through how we have 

14 categorized and what some of the comments are in those 

15 areas. Okay. Pat.  

16 MR. MACKIN: Thank you, Jeff. Good 

17 morning, members of the committee. The first area 

18 that we binned the comments into was the introduction, 

19 because the YMRP has an introduction, wherein we have 

20 defined general background material that is relevant 

21 to the staff in conducting its licensing review.  

22 We had several comments in that area that 

23 required that we consider providing clarification to 

24 what has been written in the introduction. The first 

25 one that I mentioned up here is the definition of what 
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1 risk informed and performance-based means.  

2 Judging from the comments that we 

3 received, not only is that not clearly stated enough, 

4 but some people misunderstand what the Commission's 

5 intention is in implementing risk informed performance 

6 based regulation.  

7 Another set of comments suggested that 

8 figures or graphics could be used to help clarify the 

9 licensing process, and the licensing review itself.  

10 And finally there are a number of comments 

11 about how the staff intends to go about the licensing 

12 review. These reflected in some cases 

13 misunderstandings or disagreements with the licensing 

14 process.  

15 For example, the YMRP introduction states 

16 that the plan is to be used with flexibility. Some 

17 commenters interpreted that as meaning the staff 

18 intended to be -- to compromise the principles in the 

19 regulation.  

20 There were also questions about the 

21 staff's statement in the introduction that some 

22 analyses would be limited in conducting the licensing 

23 review.  

24 So as we are examining those comments, we are looking 

25 for how we can either clarify or respond to those 
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1 specific comments. Next slide, please.  

2 Chapter 2 of the Yucca Mountain Review 

3 Plan addresses the acceptance review. An acceptance 

4 review is a comment step in the NRC licensing process, 

5 and there is obviously a great deal of confusion about 

6 what it means based on the number of comments that we 

7 got on the acceptance review.  

8 And so we will be looking and responding 

9 to those comments as to whether we need to clarify the 

10 language in that section of the Yucca Mountain Review 

11 Plan.  

12 In some people's mind, it appears that the 

13 term, acceptance review, means that the license itself 

14 is satisfactory, rather than just a determination by 

15 the NRC that there was enough information to proceed 

16 with the review, and to make a decision one way or the 

17 other.  

18 An important comment that we see from more 

19 than one person was that there needs to be the 

20 flexibility to have more than one round of requests 

21 for additional information in the licensing review.  

22 In writing the Yucca Mountain Review Plan, 

23 and then conducting the prelicensing consultation, it 

24 is a goal of the commission that there need be only 

25 one round of requests for additional information. But 
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1 it is not a restriction. It is just a goal, and we 

2 need to clarify that.  

3 There were several comments about the 

4 concept of a phrased or stepped licensing process, and 

5 the comments went both ways; whether the Yucca 

6 Mountain Review Plan allowed for such a process, and 

7 specified in enough detail, or whether it in fact did 

8 not allow for such a process. So once again there is 

9 a need for some clarification.  

10 And lastly with respect to the acceptance 

11 review, since it is called an acceptance review, there 

12 were questions concerning what are the criteria for 

13 rejection since it is an acceptance review.  

14 And I might note as we are talking about 

15 these things that these have been summarized from the 

16 900 comments and it is not our intention this morning 

17 to propose to you how we might respond to individual 

18 or groups of comments, but just rather to give you an 

19 idea of the scope. Next slide, please. Thank you.  

20 There is a section of the review plan that 

21 discusses general information and submission of 

22 general information as required by 10 CFR Part 63. We 

23 had a number of comments on that section, and one of 

24 the most important was relating to physical 

25 protection, and the NRC is reexamining physical 

NEAL R. GROSS 
COURT REPORTERS AND TRANSCRIBERS 

1323 RHODE ISLAND AVE., N.W.  
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.neaIrgross com



114 

1 protection as a result of the events of September 

2 1 1 th, 2001, and it is likely that the results of that 

3 examination will appear and be incorporated into the 

4 Yucca Mountain Review Plan.  

5 One commenter also noted and felt that the 

6 material control and accounting program was too 

7 detailed for a repository. The concept being that 

8 once waste was placed in a repository, that is where 

9 it stayed, and there is no real reason to keep close 

10 track of it after that.  

11 And also the idea that inventorying and 

12 measuring might expose workers to more radiation than 

13 appropriate. So we are considering those comments as 

14 we go along.  

15 And another one, and probably the largest 

16 one in this area, was in the discussion of information 

17 related to site characterizations. Some commenters 

18 felt that the Yucca Mountain Review Plan was asking 

19 for too much in this area.  

20 And that it ought to be left to the more 

21 technical parts of the review plan later on, and that 

22 created redundancies the way it is written now. Next 

23 slide, please.  

24 One of the major portions of the review 

25 plan of course is the section dealing with pre-closure 
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1 performance, and we received a number of comments 

2 there. Possibly the most important one is the 

3 suggestion that we change the basic structure of the 

4 Yucca Mountain Review Plan, and that relates to, if 

5 you will, a comparison with the way that license 

6 applications were prepared for power reactors.  

7 And where systems were described, and the 

8 design of systems were described individually, and 

9 then that supported the subsequent demonstration of 

10 safety.  

11 The staff, in writing the Yucca Mountain 

12 Review Plan, focused on the performance objectives for 

13 the pre-closure period, which are radiation exposure 

14 limits, and upon the technique of pre-closure safety 

15 analysis, which is specified by the regulation.  

16 And so this portion of the review plan is 

17 based on how one would conduct or then review a pre

18 closure safety analysis, starting with having the 

19 identification, and looking at events, and sequences 

20 of events, and looking at consequences, and looking at 

21 the likelihoods.  

22 So it is structured along those steps, 

23 rather than on a systems based approach. So probably 

24 the most important comment that we received on pre

25 closure deals with that basic difference in approach 
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1 to structure.  

2 There are comments that we are not 

3 consistent with 10 CFR Part 63, and that is largely 

4 due to the fact that we have paraphrased wording in 

5 the regulation at various places, and the commenters 

6 have suggested that we not do that, and that we just 

7 use the language precisely from the regulation.  

8 We have some people who believe that the 

9 preclosure portion is too prescriptive, and some who 

10 believe that it is not prescriptive enough. So we 

11 need to examine that again as we respond to public 

12 comments.  

13 I will note that both for the preclosure 

14 and for the post-closure sections in developing the 

15 review plan, we received quite specific guidance from 

16 the Commission on the level of detail appropriate for 

17 a risk-informed performance-based regulatory program.  

18 Some commenters noted that usually license 

19 applications have a separate section devoted 

20 specifically to how the facility might be designed to 

21 keep radiation exposures as low as is reasonably 

22 achievable.  

23 In the Yucca Mountain Review Plan, we have 

24 structured that as an outgrowth of the preclosure 

25 safety analysis. So this is very similar to the first 
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1 sub-bullet on this page.  

2 And finally some people felt that we had 

3 put too much detail with respect to retrievability and 

4 alternate storage, and some people felt that we had 

5 put not enough detail. So again we have to reexamine 

6 those questions. The next viewgraph, please.  

7 In the post-closure period, again a major 

8 comment dealt with the basic structure of the Yucca 

9 Mountain Review Plan, and I will just explain that 

10 quickly. The Department of Energy, in its assessment 

11 of performance, has nine principal factors at this 

12 point.  

13 The NRC uses 14 model extractions, and so 

14 the basic question is how do you mesh these different 

15 approaches to assessing performance, and we will be 

16 examining that as we respond to the comments.  

17 There are other similar comments that we 

18 should not have paraphrased the language from 10 CFR 

19 Part 63, but should have used it as exactly as it is 

20 written.  

21 Multiple barriers received a number of 

22 questions, and Tim McCartin gave a thorough discussion 

23 of where the staff stands on multiple barriers at this 

24 point, and that will be considered as we move forward.  

25 A number of commenters mentioned how 
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1 probabilities are assessed in the Yucca Mountain 

2 Review Plan, and that really relates back to how they 

3 are addressed in the regulations.  

4 And so we need to make sure that we are in 

5 fact consistent with the EPA standards and with 10 CFR 

6 Part 63 as we finalize the review plan. One that I 

7 wanted to mention as well was the request for more 

8 than one commenter that we streamline the review plan 

9 in the model extraction areas.  

10 The committee has looked at the review 

11 plan, and you are aware that the section that deals 

12 with the 14 model abstractions is quite long, and it 

13 repeats five generic acceptance criteria for each of 

14 the model extractions.  

15 The basic comment here is that we ought to 

16 list the five generic acceptance criteria once, and 

17 then use them 14 times, rather than repeat them 14 

18 times and expand the size of the Yucca Mountain Review 

19 Plan.  

20 And what we were wrestling with here as we 

21 respond to these comments is whether the information 

22 presented in the Yucca Mountain Review Plan relative 

23 to each of the 14 model extractions is different 

24 enough that it ought to be retained separately in its 

25 own section in the review plan.  
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1 And finally with respect to post-closure, 

2 there were questions as to whether we had adequately 

3 understood or interpreted the EPA standards with 

4 respect to individual protection, ground water 

5 protection, and human intrusion. And so we will give 

6 that close consideration as we refine the review plan.  

7 Next slide, please.  

8 I will go over this one quite quickly.  

9 The issues with respect to the research and 

10 development program to resolve safety questions, and 

11 with respect to performance confirmation were similar, 

12 which are how are those two aspects of a licensing 

13 review different, and to make sure that in the Yucca 

14 Mountain Review Plan that we don't confuse them, and 

15 allow performance conformation to substitute for 

16 research and development programs, or vice-versa. The 

17 next viewgraph, please.  

18 In the administrative and programmatic 

19 areas of the plan, we received a large number of 

20 comments on the quality assurance sections that 

21 basically address whether there are requirements, or 

22 the guidance as laid out in the Yucca Mountain Review 

23 Plan is up to date, and whether it is consistent with 

24 other QA program guidance.  

25 So again we will take a close look at that 
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1 as we move forward. Some commenters noted that we 

2 ought to remove the expert elicitation section. The 

3 approach that we took in writing the Yucca Mountain 

4 Review Plan was that since expert elicitation 

5 information as required by the regulation, we provided 

6 a place in the review plan where a reviewer could go 

7 and understand what the requirements for a successful 

8 expert elicitation are.  

9 Commenters suggested that we not do that 

10 and just examine expert elicitations as they are 

11 presented in the license application. So we will be 

12 examining those issues as we refine the plan.  

13 The final three areas there, again, deal 

14 with questions on both sides of whether we have been 

15 too detailed or not detailed enough in these areas, 

16 and so we will examine that as we respond to the 

17 public comments.  

18 At this point, I will turn the 

19 presentation back to Jeff, who will cover the last few 

20 review plan areas and wrap it up.  

21 MR. CIOCCO: Thank you, Pat. Jeff Ciocco 

22 with the NRC staff. On slide 16, we are getting into 

23 the category now where we have labeled it as the 

24 review plan structure. At first, we received a lot of 

25 comments regarding the organization of the review plan 
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1 to look more like a reactor review plan, particularly 

2 in the preclosure areas.  

3 And what you are going to hear me talk 

4 about now, there is a little bit of redundancy from 

5 what Pat categorized earlier in his comments, that it 

6 fit nicely into the structure of the organization of 

7 the review plan.  

8 This is mainly in the preclosure area, 

9 where commenters suggested that we break out structure 

10 systems and components first before we go into the 

11 preclosure safety analysis, and that we incorporate 

12 the phase licensing flexibility more into each 

13 particular section, and have an acceptance criteria 

14 and a review method to clearly explain what is 

15 required for a construction authorization.  

16 And which criteria apply, and which 

17 criteria would apply for a license to receive and 

18 possess spent nuclear fuel and high level waste. We 

19 received comments that we needed to correct the 

20 mismatch with the expected DOE license application, 

21 and this really gets to the heart of Part 63.21, which 

22 requires general information, which is in Chapter 3 of 

23 the review plan, and Chapter 4 is the safety analysis 

24 report for the preclosure and post-closure, and the 

25 administrative and programmatic sections.  
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1 There was a request from several 

2 commenters that we describe and clarify how we match 

3 the model extractions to the key technical issue 

4 structure. We heard some discussion of this earlier 

5 when Jim Andersen was giving his presentation, and how 

6 we were going to move fro the KTI structure over to 

7 the model extraction areas.  

8 Once again, as you heard Pat mention 

9 several times, we received several general comments 

10 that there is too much detail, and that in a risk

11 informed performance stage review plan that you don't 

12 need to provide as much prescriptive detail.  

13 And on the other hand, we heard from some 

14 organizations that there is not nearly enough detail 

15 in order for the NRC to do its licensing review in 

16 several areas, particularly in the post-closure area.  

17 We also heard that we need to improve the 

18 consistency with 10 CFR Part 63. One example is that 

19 Part 63 talks about reasonable expectation, and 

20 reasonable assurance. We also have the term in safety 

21 occasion in the Yucca Mountain Review Plan, and which 

22 we need to get back and reevaluate.  

23 There was comments regarding the physical 

24 protection plan, and that we need to be consistent 

25 with the Part 63 which talks about actually submitting 
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1 a plan, and the Yucca Mountain Review Plan talks about 

2 a commitment to a plan, not only for the physical 

3 protection and the material and accounting program.  

4 Next slide, please.  

5 Continuing on in the review plan 

6 structure. We were asked and comments were that we 

7 remove the redundancy, and this is the repetition of 

8 the acceptance criteria and the review methods in each 

9 particular section.  

10 That we remove the inconsistent and out of 

11 date codes and standards, and there were several 

12 organizations that felt that we had several nuclear 

13 reactor reg guides, and codes, and standards, that 

14 were not applicable to Yucca Mountain.  

15 Several comments were editorial 

16 improvements to the plan, and more than one 

17 organization asked that we improve the glossary, and 

18 provide two or three added -- probably 200 or 300 

19 words that they would like to see, as well as 

20 clarifications.  

21 Next we are getting into an area that we 

22 have called selected topics to address confusion on 

23 the licensing process, and Pat touched on some of 

24 this, which really refers back to Chapter 1; when does 

25 the clock start on the NRC review.  
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1 Is it when a license application is 

2 received, or is it after the acceptance review, or is 

3 it after the Federal Register notice of hearing. And 

4 a lot of this was addressed in Chapter 1, and I think 

5 we need to get back and look at the clarification of 

6 that.  

7 And we also talked in Chapter 1 about 

8 finishing a review according the Nuclear Waste Policy 

9 Act in three years so that people will know what are 

10 the consequences if we don't finish that review.  

11 Several commenters asked that we use 

12 consistent terminology, and one that we have already 

13 talked about is reasonable assurance versus reasonable 

14 expectation.  

15 Reasonable assurance is in the preclosure 

16 area and reasonable expectation is used in the post

17 closure area. We need to get back and look at the 

18 clarification.  

19 And conservative or bounding analyses, and 

20 some commenters felt that we interchanged and didn't 

21 correct use spent nuclear fuel versus high-level 

22 waste, terms defined in the Nuclear Waste Policy Act.  

23 Getting back to the safety case, waste 

24 isolation, and important to performance, and 

25 reasonable assurance, and reasonable expectations.  
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1 And there was also comments concerning license 

2 condition versus license specification, which is 

3 required in Part 63.21. The next slide, please.  

4 It was requested that we clarify the 

5 purpose of inspection versus licensing, and what is 

6 the NRC's role after a licensing decision is made, and 

7 what are the penalties for violating licensing 

8 conditions, and what is the financial compensation.  

9 And most of these were referred to and 

10 there is a figure up in Chapter 1, which showed the 

11 level of detail required for a licensing decision, 

12 versus inspection.  

13 There was a request that we provide an 

14 example of the review process, and that was talked 

15 about in the post-closure, and that we clarify the 

16 requirements for data transparency and data 

17 traceability.  

18 The next slide, on page 20, we have these 

19 categorized in an area called other comments. Several 

20 commenters asked that we clarify the issue resolution 

21 process. There was not a lot of explanation in 

22 chapter one on this, and there was some confusion 

23 about the 293 open items that Jim Andersen, or 

24 actually that is 293 agreements that Jim Andersen 

25 talked about this morning, and how does that plan into 
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1 the Yucca Mountain Review Plan, and what is the role 

2 of the prelicensing process, which we are in right 

3 now, and an evaluation of that area with the Yucca 

4 Mountain Review Plan.  

5 A lot of comments, and we received these 

6 publicly, or verbally at the public comment, or at the 

7 public meetings that we explained the NRC review and 

8 adoption of the Yucca Mountain Review Plan.  

9 There is a brief explanation in Chapter 1 

10 that the environmental impact statement would 

11 accompany any license application, but we didn't go 

12 into very much detail into the review and adoption 

13 process. This was focused on the safety review of the 

14 site.  

15 There were a lot of comments from several 

16 organizations and private citizens regarding 

17 transportation issues, and rail issues, and truck 

18 issues, across the country.  

19 There was a request that we allow greater 

20 participation in every stage of licensing from the 

21 time that the license application is received, and we 

22 had comments that the public be involved in the 

23 acceptance review at different points, critical points 

24 in the acceptance review, et cetera.  

25 A few comments were received regarding 
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1 project financing, and how can we be assured that the 

2 DOE would receive an adequate budget, and what is the 

3 NRC budget, and will there be adequate staffing for 

4 the NRC to conduct its licensing review and 

5 inspections.  

6 And what is the financial liability if 

7 there is a leak from the site, and there was reference 

8 to the super fund monies, and who would actually pay 

9 for any clean up.  

10 The next slide on page 21, and this is 

11 still under other comments, and that we answer 

12 concerns related to 10 CFR Part 63. Some 

13 organizations felt that we had carried over frailty in 

14 Part 63 somewhat erroneously into the Yucca Mountain 

15 Review Plan.  

16 There were comments received that the 

17 performance objectives laid out in the 10 CFR Part 63 

18 were not protective of the human health and the 

19 environment.  

20 There were comments received that the 

21 10,000-year regulatory period is not sufficient to 

22 protect the public health and safety.  

23 And commenters suggested that the lack of 

24 sub-system requirements in Part 63 shouldn't be 

25 carried over into the Yucca Mountain Review Plan, and 
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1 that is a reference back to Part 60, 10 CFR Part 60.  

2 We received comments that we need to 

3 address the concerns of the frailties of 10 CFR Part 

4 963, as well as EPA standards at 40 CFR Part 197. We 

5 received comments that we needed to clarify the 

6 compliance with other statutes, regulations, and 

7 treaties.  

8 And there was references to the Resource 

9 Conservation Recovery Act, the Super Fund Act, and a 

10 few other regulations and treaties, such as the Ruby 

11 Valley Treaty, and land ownership.  

12 There were comments on what would the NRC 

13 do if the DOE license application is late, and this 

14 was 90 days after the site designation by the 

15 President, and what amounts or weights can be stored 

16 at the proposed repository.  

17 And we received a lot of comments about 

18 the lawfulness of the retrievable storage facility at 

19 Yucca Mountain. Carrying on, we received a lot of 

20 comments that fell into the other comments areas. On 

21 Slide 22, that the NRC needs to consider alternatives 

22 to geological disposal, and on-site disposal.  

23 That the NRC needs to consider 

24 alternatives to Yucca Mountain, and these were people 

25 strongly opposed to the Yucca Mountain Review Plan, 
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1 and to the Yucca Mountain projection.  

2 There were a lot of comments received on 

3 the site selection process and people that disagreed 

4 with that process, and that we need to consider 

5 alternative siting criteria, such as back in 10 CFR 

6 Part 60, and DOE's 10 CFR Part 963.  

7 And that we need to clarify the 

8 requirements for land ownership, regarding the Western 

9 Shoshone Tribe, I believe. And we need to clarify 

10 requirements in the form of a license application, and 

11 this really has to do with what is required under 10 

12 CFR Part 2, Subpart J, regarding electronic media 

13 versus paper copies of a license application.  

14 Several commenters asked that we clarify 

15 the rules of the participants between the NRC, DOE, 

16 EPA, and other agencies, the Center in San Antonio, 

17 and other contractors, and the public.  

18 And this is my last slide for the other 

19 comments, and we received several comments on the use 

20 and disapproval on the use of nuclear energy. We 

21 received a lot of comments in a lot of technical 

22 areas, where they really focus on areas where it is 

23 DOE's responsibility and what they need to provide a 

24 license application.  

25 As far as the documents and analysis, and 
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1 design issues, and technical issues, such as ground 

2 water flow, when would the first waste package fail, 

3 and is there a potential to contaminate other areas, 

4 such as the Nevada Test Site.  

5 And we received comments regarding what 

6 the commenter felt was the poor past performance 

7 record of the U.S. Department of Energy, and how would 

8 the NRC consider that in its licensing review.  

9 And one commenter in particular felt that 

10 there was a conflict of interest with the NRC in 

11 regulating nuclear power, as well as nuclear disposal.  

12 So with that is my last slide, Slide 24, 

13 and I am going to go through our path forward and 

14 where we are at now. We are in the process of 

15 responding to the public comments received, and we are 

16 preparing a comment summary document.  

17 And as appropriate, we will revise the 

18 Yucca Mountain Review Plan in response to these 

19 comments, and submit that document to the NRC's 

20 commission for approval. And then we will publish the 

21 final Yucca Mountain Review Plan, Revision 2, next 

22 year.  

23 And in summary that is it. We are putting 

24 the pen to the paper now, and we are going through the 

25 comments, and reading, and rereading comments, the 
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1 regulations, the review plan.  

2 CHAIRMAN HORNBERGER: And when do you 

3 expect to have a response, and when do you think you 

4 might have Revision 2 for Commission approval? 

5 MR. CIOCCO: We are -- a lot of these 

6 dates, we are not really certain at this point. We 

7 are going through the process of evaluating all of the 

8 comments. It is a very complex technical document, 

9 with a lot of thoughtful public comments submitted.  

10 But we expect to submit the Revision 2 to 

11 the Commission say the first part of next year 

12 sometime, and then after it goes through the 

13 Commission review and approval cycle, we would then 

14 issue it out with a Federal Register notice, which 

15 would have our response to comments, as well as the 

16 final Revision 2.  

17 CHAIRMAN HORNBERGER: Raymond.  

18 VICE CHAIRMAN WYMER: As you pointed out 

19 there were a great many comments, and I suppose all 

20 levels of sophistication and not so sophisticated.  

21 There was a great deal of passion from some of the 

22 commenters, I'm sure.  

23 MR. CIOCCO: Yes, sir.  

24 VICE CHAIRMAN WYMER: And I think there 

25 may be a perception among some of these more 
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1 passionate people that these comments go into the NRC 

2 and they sort of disappear for a while.  

3 And then the final YMRP will come out, and 

4 comments may or may not have been addressed. It would 

5 probably be helpful and maybe of some consolation to 

6 some of these people, that if you went into a little 

7 more detail describing what the process is of deciding 

8 which of the comments to incorporate.  

9 And what final approval process there is, 

10 and what sort of checks and balances there are on the 

11 process.  

12 MR. CIOCCO: That is well said, and we are 

13 right now reviewing and responding to the comments.  

14 It sounds like the heart of your question is what 

15 comments will the staff accept, and what comments will 

16 the staff reject.  

17 VICE CHAIRMAN WYMER: The question is what 

18 is the process and what are the checks and balances.  

19 MR. CIOCCO: Well, at the staff level now, 

20 and that is at the non-managerial level, the staff is 

21 preparing the responses. And these are all the 

22 individuals, as well as the subject matter experts, 

23 who wrote the Yucca Mountain Review Plan, are taking 

24 those comments, and reading, and rereading the 

25 regulation and the review plan, and the comments, and 
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1 making a staff decision on whether we accept or reject 

2 that or any part of a comment.  

3 And from that, we will take the comments 

4 and put them forward to management, and we will show 

5 them our responses in a summary, and try to go through 

6 some prioritization for the management to show maybe 

7 which are the more important comments.  

8 Clearly, some of these we can answer that 

9 really aren't very contentious, and the ones that we 

10 need a management decision, they will be put forward 

11 to the management, and then the next level of 

12 management, we would submit the entire package and get 

13 response to comments.  

14 And there is also a legal review in there 

15 as well, and that we would submit the final package to 

16 the commission for their review and approval for the 

17 final Revision-2.  

18 DR. GARRICK: Of course, the real issues 

19 are in the details, and I am not too anxious to hear 

20 about a thousand comments at this point. But the one 

21 part of this whole process that is new and different 

22 is the post-closure period.  

23 And I would like to hear just a brief 

24 comment or two of the thrust, if you wish, of the 

25 comments in 2 or 3 categories. One was the change 
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1 criteria for demonstration of multiple barriers, and 

2 what seemed to be your current interpretation of the 

3 principal message there.  

4 And the same thing with respect to the 

5 clarification of the different standards, the 

6 individual protection standards, and ground water 

7 standards, and the human intrusion.  

8 What seems to be the principal messages, 

9 and we won't hold you to them, but that came through 

10 on those two categories of comments? 

11 MR. CIOCCO: Okay. I think I can answer 

12 the second, first, regarding the individual protection 

13 standard, and the ground water protection standard, 

14 and the human intrusion standard.  

15 We received comments from I know at least 

16 two organizations, and one organization felt that we 

17 did not apply correctly the representative volume, the 

18 calculation of the representative volume, between the 

19 individual protection and the ground water protection 

20 standard.  

21 It had to do with the 3,000 acre feet of 

22 water that represented a volume. And regarding the 

23 human intrusion, there was an incorrect application.  

24 I have a thousand of these running around in my head, 

25 and so I am trying to recall what that particular 
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1 issue was.  

2 Regarding human intrusion, I believe it 

3 was a comment regarding the scenario where when you 

4 are drilling into the waste package, and where we were 

5 specifying a scenario where the drill rig hit the 

6 waste package, versus what is specified in the 

7 regulation, or something to that effect.  

8 Now, what was your other -- it was on the 

9 multiple barriers? 

10 DR. GARRICK: Yes, on the multiple 

11 barriers, and I am particularly curious about whether 

12 or not the thrust of the comments was how we are going 

13 to reach decisions on the barriers, et cetera, et 

14 cetera.  

15 MR. CIOCCO: I will let Pat join in here.  

16 MR. MACKIN: Pat Mackin from the Center 

17 for Nuclear Waste Regulatory Analysis. The main 

18 comment there was whether in fact the reliance was 

19 going to be entirely on engineered barriers, rather 

20 than both engineered and natural barriers.  

21 DR. GARRICK: Well, part of what I was 

22 getting at was one of the major changes from Part 63 

23 from other earlier regulations had to do with 

24 subsystem requirements.  

25 And I was curious as to whether the whole 
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1 issue of subsystem requirements had resurfaced in the 

2 context of comments on that.  

3 MR. CIOCCO: Oh, yes, it certainly did.  

4 It did and there was an organization that felt that we 

5 should reflect - that the Yucca Mountain Review Plan 

6 should reflect the 10 CFR Part 60, the subsystem 

7 requirements.  

8 And they pointed out the frailties I 

9 believe they said in 10 CFR Part 63. Absolutely. As 

10 well as Part 960 of DOE's regulations.  

11 DR. GARRICK: Thank you.  

12 MR. CIOCCO: You're welcome.  

13 CHAIRMAN HORNBERGER: Mike. Staff? 

14 DR. LARKINS: The other night we heard 

15 from some stakeholders at a meeting in Nye County 

16 dealing with commitments. I don't know if that was an 

17 issue, but this is really more towards a commitment 

18 from DOE on emergency planning and security, and 

19 licensing changes. So at some point we probably would 

20 have had those comments to you.  

21 MR. CIOCCO: Okay. Thank you. We did 

22 receive comments, and one commenter talked about what 

23 they felt were inappropriate interactions between DOE 

24 and the NRC, and commitments that were being made, or 

25 were not in the public forum.  
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1 There were public comments received from 

2 one of the counties on emergency planning assistance, 

3 and they were probably the largest commenter regarding 

4 emergency planning.  

5 DR. LARKINS: This dealt with the 

6 requirements for emergency planning in place and -

7 MR. CIOCCO: Right. Okay. Thank you.  

8 And, yes, we did receive comments that the Yucca 

9 Mountain Review Plan doesn't reflect emergency 

10 planning, along with transportation.  

11 And the Yucca Mountain Review Plan is 

12 written for the safety evaluation of the site, of the 

13 Yucca Mountain site in Nevada, and several commenters 

14 pointed out that we need to reflect that the emergency 

15 planning needs to reflect emergency planning from the 

16 reactor sites, and from the current storage areas to 

17 the Yucca Mountain site as well.  

18 MR. MACKIN: Pat Mackin again from the 

19 Center for Nuclear Waste Regulatory Analyses. There 

20 was another commitment related category of comments 

21 that we got, which was related to the staged licensing 

22 questions that we got, which was whether there were 

23 things that could be presented only as commitments at 

24 the stage of a construction authorization, and that 

25 might not be actual plans and programs at the time of 
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1 a license to receive and possess. So that is another 

2 aspect of commitment that came out.  

3 MR. CIOCCO: Particularly in the physical, 

4 and I think I mentioned this, but in the physical 

5 protection area, and the NCNA commitment, versus the 

6 plan.  

7 CHAIRMAN HORNBERGER: Okay. Other 

8 comments or questions? Does anyone have a comment? 

9 Judy.  

10 MS. TREICHEL: Judy Treichel, Nevada 

11 Nuclear Waste Task Force. This is an area where I am 

12 very, very familiar with, and this is extremely 

13 important to the public, and as you mentioned there 

14 were a lot of commenters, and you received a lot of 

15 passionate comments on this.  

16 And one of the things that troubled me 

17 this morning is some of the presentations talking 

18 about compliance with the draft, and using that draft 

19 when you know that you have gotten a lot of very 

20 strong comments, both for and against the review plan, 

21 but especially against.  

22 And we saw this in Part 63 as well, where 

23 we spent at least a year listening to presentations 

24 where DOE was in compliance with a draft Part 63. We 

25 had not seen a final, and I don't know if there was a 
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1 final.  

2 But when it came out, it was very much 

3 like the draft, and it almost had to be, because so 

4 much had been mailed to that draft, and it seems to me 

5 that before charging ahead and showing compliance with 

6 this draft, that the NRC, the staff, whoever it is, 

7 takes the time to do the interactions to really show 

8 people who take their time, which is not paid for.  

9 I do this for a living, and so do many of 

10 the other organizations that you listed as having 

11 received comments from. But there is a lot of people 

12 who come home from work, and put the kids to bed, and 

13 turn off the t.v., and start reading these documents, 

14 and taking their time to do this stuff.  

15 And they really deserve your respect, and 

16 it should be taken into consideration. And I don't 

17 think that your big job is to clarify or respond to.  

18 Your big job is to make this review plan reflect what 

19 people expect, because the bottom line is that this is 

20 really the only place the public actually plays a role 

21 in licensing.  

22 And licensing hearing is very public 

23 unfriendly, and it just plain is, whether it is a 

24 reactor or any other site. It's just not built for 

25 public interaction, and this one may be even worse 
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1 with the electronic courtroom.  

2 We have no idea what we are expecting, and 

3 most people can't pay to play. So this is it, and 

4 this is the place where people are going to have any 

5 say at all, and I think you need to respect that.  

6 MR. CIOCCO: Okay. Thank you. Judy, 

7 maybe you could explain. You said that before showing 

8 compliance, and I am not sure what you are -- we are 

9 not showing -- did you mean compliance with the 

10 regulations, or if you could just clarify for me what 

11 you meant. Early on, you said before showing 

12 compliance.  

13 MS. TREISCHEL: Yes. In a couple of Jim 

"14 Andersen's presentations, he talked about -- let's 

15 see. I am trying to find where it was.  

16 CHAIRMAN HORNBERGER: Jim was basically 

17 talking about having the integrated IRSR reflect the 

18 civil -

19 MS. TREICHEL: Yes, moving toward either 

20 going to the review plan, or showing the way they are 

21 going to blend what they are doing now with the review 

22 plan, and just using the draft in order to do that.  

23 And we would hope that that review plan 

24 would change a lot, and so comply with the final that 

25 reflects all of these things that you are receiving.  
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1 MR. CIOCCO: Okay. Thank you.  

2 CHAIRMAN HORNBERGER: I just want to 

3 follow up on that comment. Compliance is one of those 

4 words that can be used several different ways, and 

5 just to clarify that when we were talking about having 

6 the IRSR comply with the draft Yucca Mountain Review 

7 Plan, it just meant not in parallel. There is no 

8 regulatory issue involved here.  

9 It is really just having things go forward 

10 in parallel. Other comments? Thank you very much, 

11 Jeff.  

12 MR. CIOCCO: You're welcome.  

13 CHAIRMAN HORNBERGER: We look forward to 

14 hearing how you resolve these issues, and how you 

15 present your responses to comments, and moving forward 

16 to a final Yucca Mountain Review Plan.  

17 MR. CIOCCO: Thank you.  

18 CHAIRMAN HORNBERGER: Okay. I think we 

19 are at a point in our agenda where it says lunch, and 

20 so we will break and reconvene at 1:30.  

21 (Whereupon, at 12:21 p.m., the meeting was 

22 recessed.) 

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 (1:31 p.m.) 

3 CHAIRMAN HORNBERGER: Good afternoon. The 

4 meeting will come to order. This afternoon, we are 

5 graced with the presence of one of the ACNW's own 

6 staff making a presentation.  

7 Mike Lee is going to tell us about well 

8 drilling in the Amargosa Desert Area, and that is our 

9 first presentation for this afternoon. Mike.  

10 MR. LEE: Thank you, Dr. Hornberger. On 

11 the first slide there, I would like to just 

12 acknowledge other staff that have contributed to this 

13 work, and the work that I am going to actually be 

14 talking about was conducted prior to my arrival at the 

15 ACNW.  

16 But for the record, I would like to note 

17 that I am very happy to be with the ACNW. Next slide, 

18 please. Okay. Over the years, as you all know, the 

19 NRC has served a variety of functions in the high 

20 level waste program, foremost of which was to develop 

21 a regulatory framework, both in the generic, as well 

22 as in the site specific sense.  

23 And also to prepare for potential DOE 

24 license applications, and so it was necessary to 

25 develop an independent review capability, and 
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1 frequently we hear a lot about development capability 

2 in the context of performance assessment work.  

3 Consequently, the staff found that it 

4 needed to be knowledgeable on water use issues, and 

5 because of the uniqueness of the program, we found 

6 that there was no single source of information, but 

7 rather multiple sources of information.  

8 And as the staff began to review 

9 information in the literature, we found that there was 

10 both printed, as well as electronic media. The 

11 typical data source or information source might be 

12 some scientific journal, or book, and then there is 

13 also databases, which with the increase in the use of 

14 computers are becoming more available. Next slide, 

15 please.  

16 And as Tim noted earlier, when he talked 

17 a little bit about his thought piece for multiple 

18 barrier analysis, over the years the staff has 

19 required a lot of knowledge and experience, but they 

20 don't necessarily commit that to paper.  

21 And so having a lot of our work behind us, 

22 in terms of the development of regulations and 

23 guidance, and acknowledging that there is still work 

24 to be done in some respects.  

25 And we thought it might be useful at this 
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1 point in time to begin to kind of just document what 

2 our state of knowledge is with respect to water use 

3 issues.  

4 So what we went about doing was just kind 

5 of reviewing the literature or kind of collecting the 

6 literature that we had already reviewed, and document 

7 what we understood the history of water development to 

8 be in the Amargosa Valley area.  

9 And so we examined the literature covering 

10 the period from about the late 1800s to 1990, and what 

11 we attempted to do was not only describe what the 

12 history of water development was, but also provide a 

13 little information regarding what that pattern of 

14 development might be.  

15 So we looked at not only the Jackass Flats 

16 area, which is Area 25 of the NTS, but also the 

17 Amargosa Valley area, Crater Flat, and we also 

18 discussed a little bit about the development of a 

19 water system within the Nevada Test Site in general.  

20 Next slide, please.  

21 And as I noted earlier the information 

22 sources that we relied on, in terms of printed media, 

23 were engineering and geologic reports that have been 

24 published over the years.  

25 For example, USGS professional papers, and 
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the State of Nevada water resource investigations. We 

also looked at historical treatises, such as those 

published by Richard Lingenfelder, who has written a 

history of the Amargosa Valley and Death Valley.  

And Margaret Long has written, "Shadow of 

the Arrow" which talks a little bit about the 

Amargosa, and surprisingly some information that you 

can find in any water development.  

We also looked at archeological 

investigations, such as those published by Morman for 

NTS about 1969, as well as a number of the 

investigations that have been published by the Desert 

Research Institute.  

And we also looked at some anthological 

studies. For example, Julian Stewart published in 

1935 a reconnaissance and census of Native Americans 

in Southwest or Southern Nevada, and that was also a 

useful source of information.  

And we also relied on some electronic 

sources of information, such as the State of Nevada 

well-drilling database that is maintained by the State 

Engineer's Office up in Carson City, which is now 

available on the internet.  

As well as the USGS database on well

drilling activity nationally, and it is indexed by 
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1 State. Next slide, please. Oh, I'm sorry, one of the 

2 limitations to this literature is that because of 

3 pressing priorities we could not necessarily review 

4 all of the literature that is publicly available.  

5 As well as we can't account for drilling 

6 records that were not afforded in these databases, and 

7 the other issue, of course, is that any time you look 

8 at data in general there is always the issue of 

9 inconsistent or incomplete data. Next slide, please.  

10 So, in summary, the fact is that we found 

11 that have affected water use in the history of the 

12 Amargosa Desert area is the adoption of growing 

13 technology was an important development in the ability 

14 to exploit the underwater resource, and certainly 

15 there was the evolution of pump technology was a 

16 contributing factor.  

17 The introduction of electronic 

18 infrastructure in the Amargosa area was an important 

19 issue as well. Electricity was introduced about 1962, 

20 and as I will show later on in some of the slides, and 

21 you can see spikes and well drilling activity as a 

22 result of the introduction of electricity.  

23 Another important area, of course, is the 

24 growth of geologic knowledge. A lot of the early 

25 water exploration was far from scientific in many 
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1 respects, and it was kind of based on the pattern of 

2 drilling that was first established in the Las Vegas 

3 Basin by a number of the railroads at the turn of the 

4 century.  

5 Land use practices for policies, rather, 

6 were also instrumental in helping to exploit the water 

7 resource, such as the homesteading movement, and last, 

8 but not least, soil conditions, particularly as they 

9 relate to the potential farming, appears to have been 

10 a factor as well.  

11 Some specific milestones that we can look 

12 at, in terms of how the water use has kind of evolved 

13 over time, we have a model of the Native American 

14 farming that was present in the Ashe Meadows area, as 

15 well as up in the Canes Springs area, and BS in the 

16 early 1800s.  

17 Mining certainly made a contribution to 

18 the ability to exploit the water resources, 

19 principally from springs, but nevertheless that was a 

20 factor.  

21 Introduction of railroads, in particular 

22 the T&T Railroad running from Ludlow, California, up 

23 to Beatty, at the turn of the century, was an 

24 important development, because railroads had access to 

25 technology, as well as capital.  
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1 So in terms of the ability to exploit the 

2 water resource, they were the first to bring in some 

3 drill rigs, and take advantage of what was thought to 

4 be water underground.  

5 And certainly in terms of farming 

6 activity, the T&T experimental range, which was 

7 established to the east of Lehman Mining District over 

8 there in the Funeral Mountains was another major 

9 development.  

10 And last, but not least, of course is 

11 homesteading and desert reclamation, which took place 

12 in the late 1800s, and then again in the 1950s, 

13 shortly before the development of the test site.  

14 What we found in our review of the 

15 literature is that approximately 985 wells have been 

16 dug or drilled, and those wells were first introduced 

17 in the late 1800s, and Amargosa, in the southern 

18 regions of the Amargosa Valley around the State border 

19 or State line of California and Nevada.  

20 And the Franklin I think was the first one 

21 drilled or dug in 1852. Drilled waters, and I have 

22 already made reference to 1906, and those were 

23 associated with the railroads, and sustained the link 

24 up until now from the late 1950s.  

25 But when you talk about drilling, there is 

NEAL R. GROSS 
COURT REPORTERS AND TRANSCRIBERS 

1323 RHODE ISLAND AVE., N W.  
(202) 234-4433 WASHINGTON, D C. 20005-3701 www.nealrgross.com



149 

1 many ways to describe it. You can certainly talk 

2 about the frequency of drilling, and the amount of 

3 drilling, or the density of drilling, and this is one 

4 of the classic problems in reviewing data is how to 

5 describe the data that you find.  

6 So if you took to the next slide, if you 

7 look at the distribution of drilling frequency by end 

8 use, this is just looking at the data that has been 

9 published electronically, and how many wells were 

10 drilled, and who can come up with a distribution that 

11 looks something like this. And I think that everyone 

12 should have a copy of this in front of them, but you 

13 can see that the first spike and drilling activity 

14 noticeably was in about 1955 to '59, and we reviewed 

15 the data over a five year period just for the ease and 

16 analysis, and you can see that most of the drilling at 

17 the time was historically in the context of the 

18 irrigation or sod drilling.  

19 And this first spike we believe is 

20 associated with the knowledge that there was movement 

21 underway to get electricity into the valley, and you 

22 can see certainly in the time period from '60 to '64 

23 that there was a significant amount of drilling, and 

24 this corresponds pretty good with what we believe was 

25 the reported use of electricity being introduced in 

NEAL R. GROSS 
COURT REPORTERS AND TRANSCRIBERS 

1323 RHODE ISLAND AVE., N W.  
(202) 234-4433 WASHINGTON, D C. 20005-3701 www.nealrgross.com



150

1 the valley for the very first time.  

2 The other thing that this graphic displays 

3 is that there has also been a change in the trend of 

4 drilling. You can see that over time there has been 

5 a reduction in the amount of drilling for irrigation 

6 and stock use, and an increase in drilling for the 

7 purposes of domestic -- providing domestic water 

8 supply, as well as an increase if you will in the 

9 amount of drilling classified as test and monitoring.  

10 So if you turn to the next slide, just as 

11 a little summary, you can see that if you look at the 

12 Amargosa Hydrographic area, and this is the geographic 

13 area that we are probably most familiar with, and it 

14 is basically referred to as the Amargosa Valley.  

15 About 964 holes were reported and again 

16 most were drilled or if look at the time period before 

17 1999, which we have already talked about, but if you 

18 look at the trait of the hydropathic area, we report 

19 24 or we identify 24 bored holes in the literature 

20 drilled from the 1981 to '99 time frame.  

21 Jackass Flats, which is Area 25 within 

22 NTS, initially we identified 185 bore holes which were 

23 reported in the SEP, and then most recently in the 

24 site recommendation to the President, and DOE 

25 acknowledged that it was approximately 454 holes that 
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1 have been drilled through 2001.  

2 And based on that review of the literature 

3 it appears that most of the bore holes initially were 

4 drilled in the '53 to '86 period, and just as a matter 

5 of information, when you look at the water supply 

6 system within NTS, historically NTS has relied on 17 

7 wells for its water supply, and most were drilled in 

8 the 1950 to '64 time frame.  

9 To just kind of wrap up the frequency 

10 data, most of the water drilling has taken place for 

11 the purposes of providing fresh water supply, and 

12 about 43 percent of the wells drilled do that, and 27 

13 percent for agricultural purposes, and 19 percent for 

14 scientific applications, and 9 were reported as unused 

15 or unspecified.  

16 And one of the conclusions that can be 

17 reached in looking at the data on frequency of 

18 drilling is that 45 percent of the drilling has been 

19 conducted over the last 45 years, with the greatest 

20 period of drilling was in the '60 to '64 time frame, 

21 accounting for about 17 percent of all drilling, and 

22 44 percent of the drilling has been for agricultural 

23 use.  

24 Another statistic that you can look at is 

25 the amount of drilling. If you were to drill a bore 
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1 hole, how many feet were drilled, and this provides a 

2 slightly different perspective on the nature of 

3 drilling.  

4 And as you can see here again, test and 

5 monitoring occur initially in the time periods that we 

6 have already talked about a little bit, but in terms 

7 of overall drilling, it appears that drilling for test 

8 and monitoring purposes appears to dominate this 

9 particular drilling statistic. So if we could turn to 

10 the next slide.  

11 This provides a summary of those 

12 statistics, and 43 percent of the drilling by amount 

13 is for scientific applications, and the literature, 

14 specifically, we relied on the State of Nevada well 

15 drilling classification system, which refers to wells 

16 as either test or monitoring wells.  

17 Medium depth for test wells was about 400 

18 feet, as opposed to monitoring wells at about 215 

19 feet. Agricultural wells, which account for 25 

20 percent of all drilling amount, had a medium depth of 

21 about 300 feet; whereas, stock wells had 513 feet.  

22 Fresh water supply wells or domestic 

23 wells, had a median depth of about 181 feet. And one 

24 of the conclusions is that you could establish based 

25 on a review of these statistics is that about 45 
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1 percent of all the drilling has been undertaken under 

2 the last 20 years.  

3 Another way to characterize drilling 

4 activity was to look at the density of drilling, and 

5 physically where has all the drilling been 

6 concentrated, and in this particular aspect of the 

7 literature review, we focused primarily on the State 

8 of Nevada and USGS databases.  

9 And we limited our description of physical 

10 drilling to those areas that I talked about earlier, 

11 the Jackass Flats area, and Amargosa Valley, and 

12 hydrographic areas in Crater Flat.  

13 And what we thought we might do to kind of 

14 portray this information is to adopt an analysis 

15 technique that was developed by a mineral economist at 

16 Penn State University by the name of John Griff is, and 

17 he introduced this concept of unit regional value 

18 analysis technique.  

19 And what Professor Griffis was interested 

20 in doing is for the purposes of mineral exploration 

21 trying to compare different areas geologically and 

22 geographically with some kind of standard metric, and 

23 without getting into the analysis technique, he wound 

24 up -- he would be interested, for example, in the 

25 amount of gold produced in a square mile.  
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1 And so you could typically go back through 

2 the literature and identify that information, and 

3 locate physically where the mine was located, and then 

4 develop a geological index to kind of say that this is 

5 kind of an index if you will for what type of economic 

6 activity potential might exist at this particular 

7 location.  

8 And then comparing areas of similar 

9 geology, you could begin to make some inferences from 

10 a mineral resource exploration technique. We didn't 

11 go that far. We tried to keep it a little more 

12 simpler by just looking at the density of the 

13 frequency statistics by section within the township 

14 range coordinate system.  

15 So if we go to the next slide, what you 

16 see here is the number of bore holes drilled per 

17 section, and you get a distribution that looks 

18 something like this, and I regret though that we were 

19 not able to update this based on the new one.  

20 We have some additional wells for Area 25, 

21 as well as the Crater Flat area. But generally you 

22 can see that up until 1999 that much of the drilling 

23 had been concentrated in the Amargosa farms area, 

24 which most of us are pretty familiar with.  

25 There is a lot of agricultural activity, 
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1 as well as homesteading that has historically taken 

2 place down there. And so this is the distribution 

3 that you get. That little red dot, if you can look in 

4 your mind's eye, if you are familiar with the 95 area, 

5 you can see a little red dot up there.  

6 That corresponds to the Beatty level waste 

7 site, and so that has also been a site for a lot of 

8 drilling activity historically. The next slide just 

9 provides a little summary of what the drilling density 

10 looks like when you talk about concentration of 

11 drilling.  

12 And that is pretty self-explanatory, 

13 except for the purposes of time, I will just move 

14 along. You can get -- on the next slide, you can also 

15 use the data as they come up with some simple 

16 statistics about the number of wells geographically 

17 over the area, and you can see the test and monitoring 

18 wells, and those are by far the most frequently type 

19 of well that has been drilled and reported in the 

20 literature, and you get some statistics concerning 

21 average number of wells per section, as well as the 

22 variation in the number of wells per section.' 

23 And I am not going to go through that as 

24 it is pretty straightforward to see. Going back to 

25 the amount of drilling on the next slide, you get a 
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1 similar distribution physically, and as you can see 

2 the Beatty site again comes up as an area of 

3 concentration and drilling.  

4 Also, the Lathrop wells intersection. And 

5 so what this particular illustration depicts is the 

6 amount of drilling that has occurred within a 

7 particular section. So, in summary, what we have done 

8 is that we have provided an initial presentation of 

9 this literature review at the HEU meeting this past 

10 spring in Washington, D.C.  

11 And in terms of a long range goal, what we 

12 would like to do is kind of summarize this analysis in 

13 the NEUREG, and add a Part A and a Part B to that 

14 NEUREG if you will, which is not up on the slide I 

15 regret.  

16 But Part A would be just the literature 

17 review of the data sources that we examined, and then 

18 in Part B provide the drilling statistics summary 

19 which we can kind of relate back to that drilling 

20 history that we described in Part A. And so that is 

21 about it.  

22 CHAIRMAN HORNBERGER: Thanks very much, 

23 Mike. Questions? Raymond? 

24 VICE CHAIRMAN WYNER: No. John.  

25 DR. GARRICK: I take it, Mike, that there 
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1 was no chemical analysis associated with what you were 

2 doing? 

3 MR. LEE: No, we didn't look at any water 

4 chemistry. We basically in terms of the data, the 

5 drilling data, we were concerned with physically where 

6 the drilling had taken place, and we just focused on 

7 three statistics.  

8 One, what we understood to be the purposes 

9 of the drilling, and two, what the total amount of 

10 drilling at a particular location was for a particular 

11 well; and, three, what the depth of the water table 

12 was that was reported.  

13 So those are the only three statistics 

14 that we looked at.  

15 DR. GARRICK: Okay. You didn't look at 

16 the use of the wells? 

17 MR. LEE: Well, that would be -

18 DR. GARRICK: The use? 

19 MR. LEE: Yes.  

20 CHAIRMAN HORNBERGER: Mike, I have just a 

21 curiosity question. Do you have any knowledge of 

22 whether there have been analyses, radiological 

23 analyses done on any of these wells? 

24 Do we have background information on any 

25 of that? 
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1 DR. LEE: I am not sure. I think the one 

2 thing that could be done is that you could go back to, 

3 for example, the USGS database and frequently they 

4 have -- every well that is in the database has a 

5 unique classification, and I have not interrogated the 

6 database for that purpose, but I would think that if 

7 you go in there, there may be some information on 

8 water chemistry, or other chemical types of analyses.  

9 I know that when you interrogate the State 

10 of Nevada database that it is not always clear. You 

11 know what the purpose of the drilling is for, but you 

12 don't necessarily know if there was any other types of 

13 analyses other than well logs that reflected the 

14 drilling.  

15 I mean, in reviewing the literature, for 

16 example, there is -- we could tell from the literature 

17 that some of the wells have chemical analyses 

18 associated with Clausen, for example, and when you 

19 look at the drilling activity for a number of the 

20 wells within NTS has some chemical analyses there.  

21 CHAIRMAN HORNBERGER: Do you care to 

22 speculate on what the next technological advancement 

23 will be to the next holes in well drilling in Amargosa 

24 Valley will be? 

25 DR. LEE: No. We just tried to present 
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1 the facts. We didn't speculate too much on the 

2 future. As you can the NAS said that is not a wise 

3 thing to do.  

4 MR. LEVENSON: This is a detailed 

5 information question. What are the little red cross

6 sections on the figures? 

7 MR. LEE: Sure. I think that Dr. Levenson 

8 is referring back to Slide 13 or Slide 16. The 

9 hatchard (phonetic) areas identify areas that are 

10 patented. These are lines that were once public that 

11 are now privately owned.  

12 And as part of the Desert Lands Act, I 

13 believe, what one could do is go in and homestead on 

14 a particular location and within a period of three 

15 years develop an irrigation plan and actually irrigate 

16 a certain percentage of the acres within the bottom 

17 line.  

18 I think it was that you are entitled up to 

19 a section or a quarter-section. My recollection is a 

20 little vague, but generally the game plan was that you 

21 could go ahead and stake out -- you could take title 

22 of the land after you first developed the well and 

23 showed that you could go ahead and irrigate the land, 

24 and then pay a fee for the land, which was a modest 

25 fee.  
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1 So what we thought would be valuable was 

2 in terms of showing the distribution growing in the 

3 context of where these patented lands exist.  

4 MR. LEVENSON: I understand then why the 

5 bulk of them are right where there is a bunch of 

6 wells, and the wells came after, and it is irrelevant 

7 to our subject.  

8 But I am curious as down in the far right

9 hand corner there is a huge area cross-hatched in red, 

10 and no indication of any wells.  

11 MR. LEE: That is Pahrump, and that is the 

12 hydrographic basin that we didn't look at data for.  

13 The data does exist, but that is beyond our range of 

14 interest.  

15 CHAIRMAN HORNBERGER: Any questions by the 

16 staff? 

17 VICE CHAIRMAN WYMER: It wasn't in your 

18 scope what I am about to ask, but maybe you know 

19 something about it. In all of these drilling and 

20 pumping has there been any changes in the direction of 

21 the -

22 MR. LEE: That was beyond the scope of the 

23 analysis. In fact, we didn't collect data for that 

24 purpose. We were more interested in -- and as I 

25 stated earlier, and as Tim alluded to, this was just 
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1 of an analysis -- well, the documentation activity 

2 that we are talking about is more of a culmination of 

3 staff work over about six years, in terms of reviewing 

4 the literature.  

5 And we thought it was useful before we had 

6 the loss of institutional knowledge or staff 

7 reassignments, just to kind of document what we saw in 

8 the literature. But the short answer is no.  

9 CHAIRMAN HORNBERGER: Any other questions 

10 or comments? Jack.  

11 MR. PARROTT: Jack Parrott, NRC staff. I 

12 missed the beginning of your presentation and I 

13 apologize if you have answered this already. But is 

14 this data only for completed water wells? 

15 MR. LEE: No, this data was -- the data 

16 that we looked at that was provided or is publicly 

17 available from the USGS or the State of Nevada, is 

18 drilling by all types.  

19 Not all drilling is associated with the 

20 development of a wealth of water, and some drilling 

21 may be for purposes of test or monitoring, and in 

22 terms of exploration, it is not always clear what the 

23 nature of the drilling was for.  

24 Some wells are identified as unused, and 

25 so drilling may have been intended for certain 
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1 activity, and just not -- well, the well was not 

2 developed for whatever reason.  

3 MR. PARROTT: But the purpose was to 

4 explore for water, versus bore well drilling, or 

5 mineral resources? 

6 MR. LEE: Oh, I see what you are saying.  

7 Well, it is not -- that is not always clear from the 

8 literature. Drilling could have been for exploration 

9 purposes, but they don't specify whether they were 

10 looking for fuel or not, or minerals, or evaluating 

11 the hydrothermal resource, which we know there was a 

12 lot of interest in during the initial oil embargo in 

13 the early '70s.  

14 MR. PARROTT: Okay. Thank you.  

15 CHAIRMAN HORNBERGER: Other questions or 

16 comments? We have to use the microphone for the 

17 recorder.  

18 DR. PETERMAN: Zell Peterman, USGS, and I 

19 just wanted to mention that we have been working on 

20 what we call an integrated hydrochemical license 

21 database for about the last four years or so, or maybe 

22 longer, and it was scheduled -- you know, it is a 

23 living database that continues to be updated, and it 

24 was scheduled for release last fall.  

25 Unfortunately, I had to pull a key person 
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1 off to work on the Chlorine 36 validation, and so it 

2 is way behind schedule. But it has also been 

3 integrated into the environmental restoration 

4 database, which I think is available to the public.  

5 So it is a nice -- I think it is a more up 

6 to date than the broader USGS database, and so it is 

7 available, you know.  

8 MR. LEE: Maybe after finishing here, you 

9 can just give me a reference to that.  

10 CHAIRMAN HORNBERGER: Zell, before you 

11 leave, that leads to another question. Are there 

12 chemical data associated with that? Is that what you 

13 said? 

14 DR. PETERMAN: Yes. We have incorporated 

15 the chemistry that we can find, and there is an awful 

16 lot of isotopic data in there, too; stable isotopes, 

17 and radio carbon, and we try to make it just as 

18 comprehensive as possible.  

19 One of our goals continues to be making a 

20 user friendly database, where there is multiple 

21 analyses from single wells, and then we would use our 

22 judgment to select the best composition, and have sort 

23 of a derivative database that would be a little more 

24 user-friendly than just having everything.  

25 You know, like J-13, there is upteenth 

NEAL R. GROSS 
COURT REPORTERS AND TRANSCRIBERS 

1323 RHODE ISLAND AVE., N.W.  
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www nealrgross.com
. °



164 

1 analyses of J-13, and some of them are good and some 

2 of them are bad, and I think we know which ones are 

3 good. You know, to a single composition.  

4 MR. LEE: Well, one of the infractions 

5 that this analysis is guilty of is that often 

6 databases are put together for other reasons, and we 

7 look at them for totally different reasons.  

8 And as we get into the documentation, we 

9 try to acknowledge that we are guilty of that. But 

10 nevertheless, there is some insight into looking at 

11 these data, in terms of getting a sense for how much 

12 drilling as taken place, and where, and for what 

13 purpose.  

14 Just what our intent was is to report what 

15 we see in those data.  

16 MR. LEVENSON: I have a slightly different 

17 type of questions. Has the USGS ever considered 

18 archiving samples, particularly from wells and areas 

19 which are controversial, with the idea that 20 or 30 

20 years from now, we are going to have different 

21 analytical techniques, and we are going to be looking 

22 at different things.  

23 Has that issue ever come up with the USGS 

24 as being the custodian of archival things? 

25 DR. PETERIVIAN: You know, I don't think -

NEAL R. GROSS 
COURT REPORTERS AND TRANSCRIBERS 

1323 RHODE ISLAND AVE., N.W.  
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www nealrgross com



165 

1 the big analyst is the National Water Quality Lab at 

2 the Federal Center, and I don't believe they archive 

3 samples.  

4 Now, for the isotope work, we never throw 

5 a sample away. We have got every sample that we have 

6 ever analyzed. So we have our own sort of mini

7 archive, but in a broader scale, I am not aware of 

8 that, but that is a good idea. I remember this coming 

9 up before.  

10 DR. GARRICK: The radio isotope work that 

11 you have done, has it been sufficient to give you some 

12 sense of a spacial in timing, and a variation of the 

13 isotopes? 

14 DR. PETERMAN: Certainly a special 

15 variation, and combining the isotopes with some of the 

16 more conservative elements, like fluoride, or sodium, 

17 and things like that.  

18 We have some very nice patterns which we 

19 think are mapping flow paths and flow zones, or 

20 domains, or whatever. And so that sort of thing. The 

21 radio carbon work, you know, we have got a lot of 

22 conventional radio carbon data, and that is an 

23 emerging dataset just on dating the organic carbon 

24 separated, and I think it gives a more meaningful 

25 estimate.  
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1 And right now there is not that much 

2 difference between the two methods.  

3 DR. GARRICK: And that was going to be my 

4 follow-up.  

5 DR. PETERMAN: They are pretty darn close.  

6 CHAIRMAN HORNBERGER: Thanks very much.  

7 Any other -- yes? 

8 MR. SHETTEL: Don Shettel for the State of 

9 Nevada. This is an very interesting study, but I 

10 think the main point of this should have been perhaps 

11 the amount of water that was used over this time 

12 period, and then you might have been able to make some 

13 trends, or at least perhaps future predictions of 

14 water usage in this area might have been evident.  

15 MR. LEE: You can't always get a sense 

16 from looking at the data how much water has been used, 

17 and as I tried to note earlier, our principal concern 

18 -- the documentation here wasn't intended to satisfy 

19 any specific staff activity or product. It was more 

20 of an intent to kind of just document our historic 

21 knowledge, in terms of the information that we looked 

22 at.  

23 At least for this documentation exercise, 

24 my specific interest wasn't looking at how much water 

25 has been pumped, or how much water has been used.  
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