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UNITED STATES NUCLEAR REGULATORY COMMISSION'S

ADVISORY COMMITTEE ON REACTOR SAFEGUARDS

The contents of this stenographic transcript of the

proceedings of the United States Nuclear Regulatory

Commission's Advisory Committee on Reactor Safeguards (ACRS.)I

as reported herein, is an uncorrected record of the discussions

recorded at the meeting held on the above date.

No member of the ACRS Staff and no participant at

this meeting accepts any responsibility for errors or

inaccuracies of statement or data contained in this transcript.
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1 P R O C E E D I N G S

2 DR. KERR: Nuclear waste granted for proposal is the

3 first item on the agenda.

4 Mr. Mueller.

5 MR. MUELLER: Thank you, Mr. chairman.

6 We got an extensive session this morning on

7 radioactive waste management. This follows up the tour which

8 we had of the work at the University of Arizona. And the Yuca

9 Mountains sight slides meeting we had with DOE staff in Las

10 Vegas.

11 We also had a sub-committee meeting on August the

12 17th through the 19th, 1987. Attending that, among the other

13 members were Remick, Shewmon, Mark and Steindler. We also had

14 a team of consultants present at that meeting.

15 In the way of introduction this morning, I plan to

16 just hit the highlights, and emphasize what it is we're going

17 to be doing this morning.

18 We will be talking about the Shaft Ceiling Research

19 or the ceiling research at the University of Arizona. You've

20 heard about that before. But we'll also be adding in this

21 morning, an extensive discussion of the solidification of

22 decontamination waste. Particularly the resins that are used

23 to clean up such waste.

24 I might mention. some of the problems there, and the

25 staff growth. Undoubtedly repeat and then go more into detail
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on these. But this is complicated by a number of facts or

factors.

One is there is a wide range of radionuclides -

involved. Two, there is a range of decontaminating solutions

that are used. And three, there's a range, or selection of

solidification agents that are used.

So when you combine all of that, it makes it a

somewhat complicated process. And particularly complicated to

do research on.

In addition, the vendors who prepare and market to

decontaminating solutions are different from those people who

sell the solutions for solidifying the waste.

Now there is research underway at INEL and DNL to see

how well the solidification process are working. And the main

materials that have been used, apparently in the past, cement

and bitumin.

And the results of the work shows that these

solidification agents are less than desirable. They'll be

telling you about that and finding that when they place

the --

DR. KERR: What does less than desirable mean?

MR. MUELLER: It means it's not a real solid. It

crumbles when they place it under water. It --

DR. KERR: In other words it's no damn good.

MR. MUELLER: It falls apart.
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1 And also though. in reviewing the research, we had a

2 number of questions that were brought up.

3 * In addition we understand that even the process of

4 mixing the solidification agent where the resin is not

5 standard. You know, if it's done by hand you get different

6 results. And if it's done by machine and so forth.

7 So much for that. They will be telling us much more

8 about it.

9 We also, at the.sub-committee meeting, reviewed NRC's

10 review of the QA program at Los Alomos National Laboratory.

11 Their QA program related to their highly level of waste

12 management program. And we found out a number of interesting

13 things there that the committee should be aware of.

14 The NRC auditors of the QA program, they attend a DOE

15 training course to enhance their abilities as auditors.

16 Because apparently the DOE training program is about the only

17 game in town.

18 We asked there if rather than doing everything, or

19 emphasizing the review of the paper in the QA supporting

20 records. We asked if they might consider such things as simply

21 certifying a laboratory that does analytical work. Such as is

22 done in other fields.

23 Or sending out known samples and having them do them

24 and see how good their answers are.

25 And the staff was very receptive and said that they
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1 would be looking into those possibilities.

2 Oh, I might mention too, back on the solidification

3 agents that a lot of the processes are proprietary, as you

4 would anticipate. But I gather that some of the staff do not

5 see these reports since they are proprietary.

6 I was reminded of that when I came to the next topie

7 of sight characterization plan for the Yuca Mountain sight.

8 This is to be issued on September 28, 1987, is the scheduled

9 date.

10 Then the NRC staff will have to move rather rapidly

11 to prepare a detail review within the time limits that are

12 available to them.

13 But I was reminded of the proprietary situation of

14 the decontaminating solutions when I saw my notes on the review

15 of the SCP.

16 The draft SCP is apparently out in, does DOE have

17 public documents room?

18 DR. KERR: Reading room, yes.

19 MR. MUELLER: Public reading room. It's in the

20 reading room. And that's how the NRC staff saw it. They went

21 over to DOE, the public reading room and they saw it.

22 Let's go on to --

23 We had a three day meeting and we did a lot of work.

24 But I'm only heading a few.

25 DR. KERR: was that for the NRC's intelligence staff?
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1 That data.

2 MR. MUELLER: Right. It probably some of the

3 security force.

4 On low level waste compacts which we also discussed,

5 that is interesting and I think the committee should be aware

6 of some of the pressures there.

7 You know that the states are forming compacts that

8 NRC is trying to assist them in that work. And I think doing a

9 very good job.

10 But during calendar years '86 and '87, if I have all

11 of these down correctly, the tax, in order to encourage the

12 states to develop their own low level waste disposal

13 facilities. The tax that's being applied on waste sent to

14 Barnwell, for example, is ten dollars per cubic foot. well, if

15 a barrel is seven and a half cubic feet, people are paying a

16 penalty or tax of $75 dollars a barrel.

17 In '88 and '89, again if my dates correct, that will

18 go double that. So $150 dollars a barrel. And then from the

19 time span about 1990 to 1992 it will be $40 dollars a cubic

20 foot, which is about $300 dollars per barrel penalty they will

21 pay.

22 So it is--

23 DR. KERR: You could require on that a storage fee,

24 couldn't you?

25 MR. MUELLER: I would think so.
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1 And Barnwell is shutting down in 1992. So again the

2 pressure is on them to move along.

3 Well, NRC is on below ground disposal vaults, and on

4 earth mounted concrete bunkers. And they are, I think, doing

5 good work in trying to move along, and provide the assistance

6 that the states need.

7 If, that is very brief and does not do justice to our

8 meeting. But I think its adequate for our purposes here this

9 morning.

10 Do any of the sub-committee members have'anything to

11 add. Forrest do you, or Marty?

12 Forrest is not here, okay.

13 Well, that being the case will turn it over to the

14 NRC staff.
.9

15 Yes?

16 MR. REED: 'I was just little concerned about comment

17 you made less than ideal solidification. Certainly we're

18 prejudice against asphalt and I've seen people try to use it in

19 insurance company involvement. Because asphalt, the best

20 asphalt technique, the bituma, that's what it's called 'I think,

21 is a fire hazard problem.

22 MR. MUELLER: Yes.

23 MR. REED: And people who start to lose it have had'

24 to rip out those systems.

25 Personally, I found it if you can get -- people don't
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1 like to put a lot of effort into designing it. Odd ball, tag

2 on system for cementing it.

3 A properly designed cement .system that will not plug,

4 but will get beautiful mixtures, has been pretty successful in

5 most places.

6 MR. EBERSOLE: Dade, I don't understand the predicted

7 life of this seal. But if we're talking about extremely long

8 time. Well, what are we talking about? How many years?

9 MR. MUELLER: Many years.

10 MR. EBERSOLE: Bitumin is --

11 MR. MUELLER: Oh, excuse me, I thought you meant the

12 shaft seal. The solidification of resins is just for a

13 sufficient period of time. To let the radionuclides to pay.

14 So it's a matter of hundred, a few hundred years.

15 MR. EBERSOLE: Bitumin, it's kind of a general term,

16 isn't it? My impression is that life time scale is totally

17 disproportionate to life of bitumin. Am I right, Ted?

18 DR. SIESS; It's a fossil material, so --

19 MR. EBERSOLE: I know. But it turned up into some

20 kind of recipe and quested on a wall, what kind of life --

21 DR. SIESS: I don't know. I just assume the stuff is

22 two or three thousand years old when we found it.

23 MR. EBERSOLE: Yeah, but did it's been doctored.

24 MR. MUELLER: Well, you have a number of good points.

25 Sir. One thing that concerns me, or I think it needs answered
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1 is the whole subject of mixed waste.

2 If radioactive waste becomes a mixed waste, then it's

3 a joint regulatory matter between the EPA and NRC.

4 Where bichumen or bitumen, whichever asphalt, is

5 flammable. And therefore, flammable waste is a mixed waste.

6 And resins are flammable also.

7 So I don't know how they're going to face that

8 problem when it comes.

9 And then if you look at the low level waste, the

10 multitude of low level waste, it contains rubber gloves, and

11 you know cloth, which are also flammable. We may have some

12 real challenges ahead.

13 DR. SIESS; Hasn't it been proposed to burn that

14 stuff to dispose off?

15 MR. MUELLER: There --

16 DR. SIESS: Flammability they were saying to be a

17 virtue. Incinerate it.

18 MR. MUELLER: There has been talk, and I guess there

19 a few operating incinerators. But it never seems to be too

20 successful as I understand correctly.

21 DR. SIESS: Did I read somewhere that Europeans have

22 been incinerating at sea?

23 MR. MUELLER: They probably have. And they also use

24 asphalt, so I'm told, with much more success than we apparently

25 do.
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1 Dr. Parker who is quite familiar with European

2 experience, said during our sub-committee meeting that his

3 opinion is; is that the success in Europe is far. They're not

4 having the problems that we're having.

5 DR. KERR: Mr. Mueller, do you anticipate to report a

.6 letter as a result.

7 MR. MUELLER: Yes. My plan this morning is, or our

8 plan is to cover the bore hole chap, where Jacob and Philip of

9 the research staff will be talking about that.

10 Then we will cover the solidification of the

11 decontamination resins, in covering the INEL program. And then

12 we'll cover the Brook Haven program. They're both looking at

13 the solidification of those resins.

14 And then I hope to finish that by about 10:30, and

15 then we'll look at the letter. If not sooner.

16 Okay, let me call then on the RES staff, to talk

17 about the bore hole chapter.

18 And if you want back up on this, it is in tab 9 of

19 your manual notebook.

20 DR. PHILIP: My name is Jacob Philip and I'm the

21 project manager for this research project we have in the

22 University of Arizona on receiving of focals and shafts of high

23 level waste depositories.

24 What are the regulatory requirements for the seals.

25 Now, regulatory requirements for seals are annunciated in
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1 several parts of the regulations. But they concise most in

2 10cm part 5 61.134.

3 * DR. SIESS: Excuse me, are you wearing a microphone?

4 DR. PHILIP: No.

5 DR. SIESS: It would help, if you want to be heard.

6 DR. PHILIP: The regulatory requirements of seals are

7 mentioned in several parts of the regulation, but it's most

8 explicit in 10c part 5 60.134. And basically what is says is

9 that seals for shops and bore holes shall reduce the potential

10 for creating a preferential partner for ground water to

11 contract the waste packages. And that it should reduce the

12 humidity 5 migration to the existing part space.

13 What is the existing technology for seals in the

14 industry?

15 Okay, that's been used quite a bit in the gas

16 industry. And basically the idea there was to reduce the

17 amount of water produced in acceptably low rate.

18 We never did define what a low rate was, but

19 basically you could really pump that water out. Economically

20 that would consider sufficient.

21 We also used sealing of grouting seal rock and soil.

22 For instance, for embankments or dams. We would like to have

23 the foundations drop it. And basically the idea there was to

24 reduce the water fluids to acceptable levels.

25 Never defined what was an acceptable level.
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1 DR. KERR: I'm sorry, are you trying to explain what

2 is meant by the NRC language.

3 DR. PHILIP: Yes. What I'm trying to do is, we have

4 this program pilot with the sealing. And what I'm saying what

5 is industry experience of sealing. And then come back to what

6 NRC requires.

7 And that's going to come in the next.

8 DR. SIESS: Will at some point, and I hope early in

9 the discussion, will you explain why the Nuclear Regulatory

10 Commission is doing research on sealing.

11 DR. PHILIP: Yes. That is going --

12 DR. SIESS: Rather than DOE or somebody else.

13 DR. PHILIP-: Yes.

14 DR. SIESS: Cause you have already said that your

15 regulatory requirements are explicit.

16 DR. PHILIP: Right.

17 DR. SIESS: Now, if you understand them, and they

18 understand them, I don't quite see why you need research to

19 separate the regulatory requirements. If you've already set up

20 and they are clear.

21 DR. PHILIP: All right. That's going to come in one

22 of the next lines. We're gonna show the objective of the work.

23 Why we are doing this.

24 DR. SIESS: Why you're _

25 DR. PHILIP: Yes.
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1 DR. SIESS: Not why it's being done. Why NRC is

2 doing it.

3 DR. PHILIP: Yes.

4 DR. SIESS: You understand that.

5 DR. PHILIP: Yes.

6 DR. SIESS: Okay.

7 DR. PHILIP: What are the industry experience been so

8 far. Basically it's been highly successful. And a sealer

9 plugged, that last under the earth is considered permanent.

10 I guess they designed it for 100 years. If it was

11 not for 100 years, all the experience been there tells you

12 40 years.

( 13 However, success is defined as absent of problems.

14 That is problems are not detected. If they don't have more

15 problems to find out what the problems are.

16 It's very qualitative. They do not give the

17 permeability of strength like the cement system does.

18 What are the probability of the plugs. Does it work

19 well. Is there interference.

20 In the absence of monitoring of a plug there might be

21 migration. An acceptable industrial seals are several level

22 magnitude, multi-level, than that allowed by 10CFR 60.134

23 DR. REMICK: Question. Am I correct that in your

24 slide you're talking about two things. One is what I would

25 call plugs in the well itself. But also sealing the

Q
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1 circumference.

2 DR. PHILIP: Yes.

3 DR. REMICK: Both things. Okay.

4 DR. PHILIP: The ceiling research that we are having

5 of high level waste is being conducted at the University of

6 Arizona by Princeton investigator, Jack Daemen. We have

7 already done work in both "salt" and "granite". We completed

8 that last year.

9 We are presently working on "salt" and finding levels

10 of 200k per year for the next couple of years.

11 And research in progress right now is in "salt". But

12 I'm gonna talk really about the "salt" and "granite".

13 Now this is coming to one of the questions that I

14 will ask.

15 What are the objectives for sealing research for

16 height level waste? And r have underlined this road existing.

17 . Because in industry we have not really wanted the

18 sealer, to see how effective they are. We are actually doing

19 an experiment of the existing rock sealing technology.

20 DR. KERR: Excuse me. Mr. Siess did -not ask why

21 research is being done. Which is what I think you're telling

22 us.

23 DR. PHILIP: Yes.

24 DR. KERR: What he asked is why NRC was doing it...

25 DR. PHILIP: I think we need controlatory studies to
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1 see whether these seals actually work. In fact they've never

2 been monitored.

3 DR. SIESS: You mean, -- what are you confirming?

4 Now, do you, if Wylie comes up with a research program and you

5 don't think -- you look at the results. You got two ways.

6 You can look at what they've done and decide whether

7 what they did makes sense. If they did it wrong, you tell them

8 to go back and do it over again.

9 They can do it right, but you are still not sure, so

10 you'll do the same thing, to see if you get the same answer.

11 So did is a Scientific Method, you know, if experiment is

12 repeatable, then presumably you establish it. Not necessarily

13 it's working.

14 So, what do you mean by confirmatory. Now, I know

15 that word been around, it's in the law. And this committee has

16 debated it with research for ten years. But what you mean by

17 confirmatory, in this sense.

18 What are you confirming? Somebody else's research?

19 DR. GRILL: If I can answer that. I think we'll --

20 DR. SIESS: From where?

21 DR. GRILL: Research on waste management.

22 DR. SIESS: Okay, fine.

23 DR. GRILL: It is not really confirmatory research in

24 that sense. Nor is it duplicatory.

.25 What we're trying to do is furnish the license staff
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1 just enough information. So that they can independently assess

2 the DOE occupation.

3 Now that we can -- the licensing staff will have at

4 least the minimum knowledge that's necessary, to make sure that

5 they're capable of understanding whether or not the DOE work is

6 acceptable.

7 DR. SIESS: You're gonna educate the licensing staff,

8 sponsoring the research, which will produce reports that they

9 will read.

10 DR. GRILL: Yes.

11 DR. SIESS: That's the educational process?

12 DR. GRILL: Yes. That's the educational process.

13 And to furnish them with basic tools so that they are

14 able to asses the DOE.

15 DR. SIESS: Are the research reports going to be

16 written with that process in mind? Most of research reports

17 are not written. Unless it's the objective of educating

18 people.

19 DR. GRILL: It's standard practice that not only our

20 research reports --

21 Let me start a different place. All of our, almost

22 all of our research projects are result of a request.

23 Especially, by the NNMS staff, that they want this information.

24 Doesn't seem to be available. we're pleased to conduct a *

25 series of investigations to give them that information.
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1 DR. SIESS: That's a very important point. NNMS

2 says information is lacking. They need in order to-license a

3 repository. They need the model to certify some.

4 Why do they come to you, rather than issuing a

5 directive to the applicant, DOE. And say before we can do

6 this, this is the information we require you either to provide

7 it, or you don't get a license.

8 Why does NRC do the research?

9 DR. GRILL: Very often, the fact is that the

10 licensing staff doesn't have enough information to ask or write

11 the questions. And I think as you'll see, Dr. Philips'

12 explanation goes on. The basic information in bore hole or a

13 ceiling, just doesn't exist.

14 DR. SIESS: But if you don't know the right questions

15 to ask, how could you do the research?

16 DR. GRILL: Many of the research programs are

17 exploratory in nature. Looking at the literature, looking to

18 see if knowledge in a particular area. Looking at industrial.

19 practice and comparing it to our own regulatory requirements.

20 And they're exploratory. You can see from the level

21 of funding, they're pretty small potatoes.

22 The object is not to solve the problem, but to

23 discover problems that dully can be asked to address.

24 DR. SIESS: In other words, you got some bases for

25 deciding what you're gonna do, and what DOE is gonna do just in
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1 sharing the cost.

2 DR. GRILL: I guess you could say that.

3 DR. MARK: You mentioned a response of --

4 DR. SIESS: That --

5 DR. MARK: You mentioned in particular bore hole,

6 shaft ceiling problems. Which must be amongst the most truly

7 of problems that occur.

8 Why are you not much more about the problems

9 concerning transport through the medium? And the real

10 situation, trivialize.

11 DR. GRILL: Dr. Mark, if failure of a shaft, or bore

12 hole seals forms preferential pathway to be successful, then

13 all of the work on transport to the geologic media is

14 meaningless.

15 If a couple of well and form puddle on the surface

16 and people are contacted, then the rest of us will risk.

17 DR. MARK: If it should, and if it does, it might be

18 the case that these are really rather small scale manageable

19 items. Compared to the real one.

20 Having walked over Yuca Mountain, as you probably

21 have to, the idea of puddles on the surface just confuses the

22 mind

23 DR. GRILL: That might form preferential pathway

24 surface water.

25 DR. MARK: For what surface water, please?
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1 There isn't any surface water.

2 There might be a rainstorm once every year or so.-

3 DR. GRILL: It's the accumulation of that surface:-

4 water that makes the media of Yuca Mountain 80, 90 percent

5 saturated. It's saturated, it's not dry.

6 DR. MARK: All the way down to 13 inches. Maybe 30.

7 DR. GRILL: No, --

8 DR. MARK: Look the real problems are downstairs.

9 The shaft ceiling and the stuff are nice problems. They

10 deserve attention. They are not the main problems. Probably

11 neither in Yuca Mountain or anywhere else.

12 DR. OTT: You look at the disposition of our

13 resources and where we are spending our money. And you'll find

14 that hydrology and geo-chemistry are the focus of transport

15 work. Outweigh this by factor 10 to 1.

16 DR. MARK: And that's --

17 DR. OTT: And we're replacing our emphasis. It is

18 primarily on those other pathways.

19 However, there is explicit reason for at least

20 understanding the fundamental processes for making the seal or

21 not--

22 DR. MARK: I don't argue against the notion that you

23 should understand those problems. The ratio 10 to 1 sounds

24 very correct.

25 DR. PHILIP: So, I've underlined existing, because
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1 we're trying to control existing rock sealing. We're looking

2 at the effectiveness of seals for appostdry applications.

3 We're looking at the use of materials other than cement.

4 Because mainly most of sealing has been done in cement.

5 We're looking at bentonites and bentonite crush drop

6 which we've used at the Beaver sight.

7 You're looking at what effect good quality control

8 hazards. You have to have experience. You have to have

9 knowledge of the geology. You have to have knowledge of "down

10 weel" conditions.

11 And we're looking from monitoring the cloudiness.

12 What types of monitoring do you really need to find out how

13 effective the seals are.

14 And the approach that we are following is to have

15 laboratory in field testing of the seals. And the study of

16 factor influence in the performance of a behavior.

17 And what's the purpose of this work? It's to assist

18 and expedite an officer in determining DOE applications. Or

19 see if times meet with requirements.

20 DR. REMICK: Question. It will be helpful to me as

21 you go through where you think of it. When you talking about

22 either filling a big shaft with backfill, let me say versus a

23 plug, which I visualize as discreet plug, or versus during

24 operation, you want to seal the prefery.

25 I get mixed up on bed night. Would you use it for a
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1 plug, would you use it for a backfill, would you use it for

2 plastering the wall? I'm not sure.

3 would be helpful if you say what you use it for.

4 DR. PHILIP: One of the types of materials that we

5 use for the sealing research in the University of Arizona, we

6 use cement. Maybe I can't say cement is pertinent used by oil

7 industry in most of their sealing.

8 And cement for our work was a think from Dowell Shlum

9 berger. And they were suppose to be the main supplier for the

10 cement to be used as seals.

11 Experiments of cements have been developed by in the

12 DOE program. And they are developed by the Pennsylvania USD in

13 the west for DOE. Quite large scale study. And basically they

14 were looking at the chemistry of the seals and the chemistry of

15 the ground water.

16 And this experiments were done by DOE at TERRATECH.

17 These are large scale laboratory experiments. Some of them

18 were not very successful.

19 So one of the problems that we have at using

20 experimental cement is that if it actually is used, who takes

21 the responsibility if it fails. go there has to be a precedent

22 of BWIP site, where cements were actually developed for the

23 BWIP program, but which the contractor refused to use. Because

24 they were experimental. And you would want them to be play

25 first. Giving an idea of the importance of having an existing
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1 technology in the use of the seal.

2 In our work we found out that there was no apparent

3 chemical interaction of the cement seal that were dried in the

4 soil. Of course this was just by visual observation.

5 We did do some experiments and TUFF. It was non

6 supported by our research. It was done independently by the

7 Princeton investigator, who happen to have some samples of

8 TUFF.

9 What he noticed was there was some unknown reaction

10 of the cements to TUFF. And TUFF is the problem you can expect

11 to come out.

12 MR. EBERSOLE: Was the --

13 DR. PHILIP: The what?

14 It was bad. It started out badly. There was

15 definitely chemical reaction.

16 The floor exit through was quite a lot and started to

17 heal a little bit later on.

18 It didn't really go into this, why it happened.

19 Well, it was non-supportive by us. It was done

20 independently by investigator.

21 So we can tell people in the TUFF program that there

22 is some some problems of using this cement.

23 As to bentonites, we used samples from seven

24 different suppliers in Wyoming. Now Wyoming bentonites are the

25 bentonites which should be most likely used in any possibility.
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1 In fact, the Wyoming bentonite are also used with some of the

2 European program.

3 One of the big with bentonite that is it is a very,

4 very variable material. And what we found out from these

5 experiments. We did some chemical and some tests on bentonite.

6 We come up that it is very, very variable. And being very

7 variable means it has a different swelling qualities, different

B shifting property, it has different reactions in different

9 waters and stuff like that.

10 So we felt that anytime we talk about bentonite, it

11 has to be mentioned what type of bentonite that was used.

12 Bentonite that are used generally in the industry

13 cost about 100 times less than pure bentonite, which are used

14 in the food industry or the paper industry.

15 So cost is a very big item here.

16 DR. KERR: Just out of curiosity, for my curiosity,

17 what is bentonite?

18 DR. PHILIP: Bentonite is a montmorillonitic clay,

19 basically. And it comes out from the ground naturally --

20 DR. KERR: But it's hard to identify it because

21 there's so many types, I guess.

22 DR. PHILIP: Yes.

23 DR. KERR: So then it might not be bentonite.

24 DR. PHILIP: That's correct, that's very true.

25 And we did find that out by having some of our, some
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1 experiments done on the seven samples.

2 Even if we --

3 DR. KERR: Was it new discovery that bentonites vary

4 in their composition?

5 DR. PHILIP: I think it was --

6 DR. KERR: NRC discovered it?

7 DR. PHILIP: I think it was generally well know. But

8 I never really heard did in discussions and stuff. And they

9 just talk about bentonite, but not really saying what types of

10 bentonite. To what levels of purity and stuff like that.

11 We thought that was very important. Extremely

12 important, in fact.

13 DR. KERR: So you're gonna publish this and nobody

14 else will have to repeat this.

15 DR. PHILIP: Yes.

16 All our recent --

17 DR. MARK: Has it been learned after discovering that

18 bentonite is variety of things that given the particular

19 bentonite you are looking at, you can find a good enough seal?

20 As long as you pay attention to what you are dealing

21 with?

22 DR. PHILIP: We did do that. And that I'm gonna come

23 to later. We did some field experiments, maybe actually used

24 some of the bentonites that we received, were supplied. And

25 they did work okay.
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1 But then we do want to allot the fact that it is a -

2 very variable material. And I'll be coming to that in more

3 detail later.

4 And inference of bentonite property is very

5 important. And water chemistry. We come back. It changes to

6 double layer and changes that.

7 The water we used was distilled water for all tests.

8 Had pH of 6.4 and 6.7. We kept that same water for all tests

9 to keep the same level of pH.

10 DR. STEINDLER: Why are you using distilled water?

11 DR. PHILIP: We thought that if we knew there was

12 going to be variations in that part, at least we assumed that.

13 And we want to have the same reference with all the tests. And

14 so all the tests were used. They got the distilled from the

15 chemical engineering lab.

16 DR. STEINDLER: It's not very important where it is

17 from. The issue that you are looking at seals with three kinds

18 of depositories with very different kind of ground water.

19 Distilled water is in none of them.

20 DR. PHILIP: That's right. That I will be coming to

21 later.

22

23

24

25
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DR. PHILLIP: To answer your question, this is not

one of the things that you have in your handouts there, but-I

kept it just in case, there was a question on that.

I mean like, did you really want to -- these are the

information needs that we need to assess boreholes and shafts

in compliance with 10 CFR 60. While the law requires all of

these to be large bearings with the stress -of rough mechanical

properties, and thermal properties, and ecological properties.

But we are required to know the mechanical properties

and this is something that we have not looked into. This was

looked into by DOE, by Penn State and West when they developed

those cements.

We did look at hydraulic properties and then,.there

are other properties, for instance, like mechanical properties

and we have looked into these but we have not looked into

these.

But the thermal properties and the chemical

properties part was looked into by DOE when they developed

seals, by PSU, Pennsylvania State and West. And that was a

huge program and in a work like this, I mean, it requires lots

of different people from different areas.

DR. STEINDLER: Is it your contention that the

information obtained by the use of the still water is

applicable to the field?

DR. PHILLIPS: It will not be known, well, it will
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1 just give us a reference base. We have a reference base,

2 because it is very small scale. But it will only give you a

3 reference base from which you can then vary with the agents,

4 you can vary the PH and you can vary the groundwater chemistry,

5 and it is very difficult even know, to exactly what the

6 groundwater chemistries are. It is only very recently that-we

7 have obtained bore hole examples, and have understood the

8 groundwater chemistries to some extent.

9 But definitely there is going to be some effect,

10 sure.

11 And this is a description of the experimental program

12 that we had. We looked at the axial strength of these by push-

13 out tests.

14 Basically these were for small scale plugs in a bore

15 hole, for example, and so what we did was that we had 12-inch

16 diameter cores of the rock and we drilled a one-inch diameter

17 hole in it and we left a bridge there in the middle to find out

18 what is the permeability of the intact rock, itself.

19 Then we drilled that rock bridge out and then used

20 seals, of cement, for instance, and we did the push-out test,

21 trying to find out basically what is the axial strength.

22 We had very high axial strength. I am going to come

23 to the results, later on. But this is just to give you the

24 facts of the laboratory tests that we did.

25 Then we did the radial permeameter tests on the
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1 fields using permeameter meters, and watching injection

2 pressure. Basically we apply water injection pressure on top of

3 the seal and then the bottom of the seal is exposed to the

4 atmosphere and you see how much of a permeability is there.

5 We looked at drilling damage. And we looked at three

6 types of drilling methods, like rock drilling, and diamond

7 drilling and percussion drilling.

8 And basically what we were trying to find out here

9 was, okay, these types of drilling cause any damage to the

10 walls. And again, this was done in bore holes in the lab, of up

11 to four inches in diameter. We had a microscopic examination

12 of the bore hole walls to see exactly what is happening and we

13 did a lot of rock tensile strength tests.

14 We also looked at the influence of dynamic loading on

15 the seals. And basically we put it on a shake table and we

16 used certain accelerations and we added some duration of

17 loading and then we find out, okay, that is the seal

18 performance are affected by dynamically, or not.

19 And we look at the influence of temperatures on the

20 seal. And we looked at the effects of sizes of the seals. We

21 looked at some preliminary fracture grouting. Basically how do

22 grouts travel through in fractures?

23 And this is one topic that has been given very little

24 importance in the past, because it was just based upon just

25 grouting and finding out, okay, there is no more leakage of

K.
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1 water and then you say that it is all right, which was never

2 qualitative -- quantitative, it was never quantitative.

3 We also looked at bentonite and crushed rock.

4 Because this is one of the materials, bentonite is going to

5 used in the system but of course, bentonite is very expensive.

6 And you have for instance, like at the Beaver site, you are

7 going to have a large excavation and you are going to have a

8 lot of work and so, DOE has been looking into combining that

9 bentonite with some of the crushed rock that comes up from the

10 excavation, so that they want to mix it up. We have done some

11 studies at different proportions.

12 We have also done some studies and I am going to hook

13 up the results later. And bentonite characterization, I have

14 already talked about it, this is the fact that bentonite is

15 very variable, so we just did a few tests on that.

16 In the field, we also did some field tests. What we

17 did was, that we installed some cement seals under water, and

18 flow tested the seals and monitored their effectiveness. And

19 at present, there are some hydraulic modelling of that

20 particualar work.

21 We also had installed a cement seal in a horizontal

22 hole, because you would have horizontal bore holes going out

23 from the shafts or from the drifts. And you want to seal those

24 and there has not been any technology in the past, to tell us

25 exactly what was the effectiveness of the sealing of those
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1 horizontal holes, so that we installed the cement sealer in the

2 horizontal holes and we flow tested it and monitored it, and at

3 present, the same people who were working on that, is doing the

4 hydraulic modelling of that.

5 And we also did install some bentonite seals in the

6 field and we did some flow testing and monitoring.

7 CHAIRMAN KERR: Have you found significant

8 differences between horizontal holes and vertical holes.

9 DR. PHILLIP: I will be coming to that, when I come

10 to the part about the program.

11 The questions that came up were the adequacy of our

12 QA programs. Now, our SOW requires that the contractor provide

13 us with a QA Plan for approval and that he does not go ahead

14 with his work until he gives us his QA Plan which is approved

15 by us.

16 All test procedures are prepared, reviewed and

17 approved in advance by the principal investigator. No test are

18 conducted by the researchers until and unless the principle

19 investigator gets details of all the test procedures that they

20 are going to us, they are going to document where they depart

21 from maybe ASDM because of the way that things are, like, for

22 instance, in salt, we had that problem.

23 DR. SIESS: Excuse me, that must involve the

24 assumption that the principle investigator is smarter than

25 anybody working for him.
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1 DR. PHILLIP: Right.

2 DR. SIESS: Do you have some procedures for verifying

3 that assumption?

4 DR. PHILLIP: In this particular case, the research

5 is being conducted at the University of Arizona, and the

6 students that were, the principle investigator is a professor

7 and the students who are working for him, are either MS or PHD

8 students working on their theses.

9 DR. SIESS: Nobody else works on this other than the

10 PI except students, who automatically are assumed not to be as

11 smart as the PI?

12 DR. PHILLIP: Yes, that is right.

13 DR. SIESS: As a professor I endorse that, and as a

14 way of living, my experience tells me that unfortunately it is

15 not always true.

16 DR. MARK: You mentioned that nobody will be

17 permitted to bore a hole unless you say that it is okay. Let's

18 pretend, that somebody is down there, and he has got a cavity

19 and he is ready to bore a horizontal hole of the sort that can

20 take the loading of a fuei cell, whatever you call it.

21 How many months until you can get permission to start

22 the bore? I mean, can he do it in one day, or 20 days, or 40

23 days or what?

24 DR. PHILLIP: When I talk about these horizontal

25 holes here, I was really talking not about those emplacement
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1 holes where you actually put in the waste packages, I was

2 talking about holes where you might drill to maybe a pressure

3 release hole; it could be a hole for testing purposes;

4 hydraulic testing; or rock mechanics testing and they have to

5 then be sealed off later.

6 DR. MARK: What I fail to understand why you are in

7 that group at all.

8 DR. PHILLIP: I am sorry, I did not --

9 DR. MARK: Well, you say, you cannot do it until you

10 say. that it is okay. Why in the devil cannot he just go ahead

11 and do it?

12 DR. OTT: Excuse me, but the licensing process in

13 this whole thing can be -- and then you say that you are get

14 their approyal of the site characterization plan and they are

15 doing a host of techniques for all investigations requiring --

16 who, before the ultimate investigation is accomplished and how

17 that is to be done?

18 DR. SIESS: Back to my original question, because you

19 give this approval in ten minutes or an hour, or a week or a

20 month or what?

21 DR. OTT: The project decision schedule is for the

22 DOE review is something that is going to be dependent on how

23 long it will take to get approval for a safe characterization

24 plan or any other part of the licensing process.

25 We are trying to give them information as fast as we
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1 can to support their licensing process, but I cannot determine

2 the details and dates.

3 DR. REMICK: Am I correct, that the only QA you are

4 talking about here, is the QA you have imposed on your current

5 research contractors, is that correct?

6 DR. OTT: That is correct.

7 - DR. REMICK: That is not about the QA as --

8 DR. OTT: No, this is not a DOE QA, this is just our

9 QA.

10 DR. PHILLIP: This is our QA for our research

11 projects, I mean, this particular one.

12 DR. STEINDLER: Well, before you leave that, what

13 sort of level of QA do you believe this to be equivalent to?

14 DR. PHILLIP: That is the difficult question to

15 answer. I would not say that this is Quality I, as we require

16 from DOE, but again, we calibrate our instruments and we have

17 these redundant systems and I think that the whole idea lingers

18 on cost. If you really want to go up to high level, Level I,

19 it is all a matter of cost. And how much we are prepared to

20 invest in that particular activity.

21 DR. STEINDLER: Do you believe that the results from

22 this work will stand up under a licensing interrogation in

23 front of the licensing group?

24 DR. PHILLIP: Yes, I think so.

25 DR. STEINDLER: But it is not Level I QA?
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1 DR. PHILLIP: I think that in addition to these QA

2 requirements, we also have reviews of our work in referree

3 conferences or research review meetings. And I think that a

4 combination of this plus the fact that the principle

5 investigator has made these presentations in scientific

6 meetings, or in review meetings, I think that a combination of

7 that should stand up in the licensing process.

8 DR. STEINDLER: Do you have some --

9 DR. SIESS: Well, that is not what the technical

10 position paper on the use of old data looks like. So that

11 there seems to be some significant discrepancy between what.a

12 portion of the NRC is saying and what you folks are using.

13 But I am not sure that this is the time --

14 DR. STEINDLER: Marty, we cannot even hear you at all

15 and I am not even sure you are talking.

16 DR. SIESS: The problem, I think, that I am simply

17 highlighting and I don't think this is the time to expound on

18 it, because we don't have the time. Is that there is a

19 significant difference between the level of QA required and the

20 intensity with which old data, so-called old data is reviewed,

21 in accordance with a technical position paper that was issued

22 by it, and assessed. And what research is using and imposing

23 on their University of Arizona or any other contractor, the

24 application of these data then, to the licensing process, I.

25 think, are going to be subject to a fair amount of challenge.
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1 And one of the issues that were raised was that

2 there seemed to be a major discrepancy on what is required,-on

3 the part of DOE, to produce data that is licensable, and what

4 is required, and lists the contractors by research for data

5 that is applicable to the licensing process.

6 And the procedures that are going to be laid off, and

7 presumably DOE or anybody else, to review data in the

8 literature. So that it is separate to the licensing process.

9 DR. STEINDLER: That may be helping me some, because

10 I never heard of QA in research. I have done research all of

11 my life, but nobody ever told me that I had to have a QA

12 program.

13 DR. SIESS: All that I can say is that you have lived

14 a sheltered, life.

15 DR. STEINDLER: It seems to have worked. I have done

16 a lot of research and it has been pretty good, at least people

17 tell me so, but you sort of indicated that it is a legal type

18 of thing. If they cannot show the records that they did it

19 right.

20 DR. SIESS: That is right.

21 DR. STEINDLER: Okay.

22 DR. SIESS: It has nothing to do, QA in this

23 instance, I think, has nothing to do with the quality of the

24 results.

25 DR. STEINDLER: Well, that is the same as in
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1 construction.

2 DR. SIESS: That is right.

3 DR. STEINDLER: We have been exploring that too.

4 DR. SIESS: Well, I think that, the issue is there,

5 too.

6 DR. STEINDLER: It has nothing to do with the

7 quality, it has to do with the legality of the record.

8 Let me ask the speaker something. He said that

9 publication, in effect, was one thing that gave you assurance

10 that the work was adequate.

11 DR. PHILLIP: Right.

12 DR. STEINDLER: That there was quality.

13 DR. PHILLIP: Right.

14 DR. STEINDLER: Now, does this mean that you won't

15 apply the results of something like this, until it has been

16 published in the Referree Journal and discussed?

17 DR. PHILLIP: Not to my knowledge. At least the

18 publications for -- to have these research results published in

19 Referee Journal was something that came up very recently. I

20 think that it was based on the National Academy of Science's or

21 something.

22 DR. SIESS: Suppose that somebody did a piece of

23 research and arrived at a conclusion which arrived at a

24 conclusion which had some bearing on what NRC was going to do,

25 or what NRC was not going to do anything but approve, and it
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1 turned out after this was published or discussed, that somebody

2 else tried to duplicate the experiment, that they were just

3 absolutely wrong.

4 And in the meantime, you had put a requirement on DOE

5 or had approved something that DOE was doing on the basis that

6 it was right. So, how do you satisfy yourself that you are

7 getting good research or that you were getting good answers, or

8 since, I was told that you are not looking for answers, that

9 you are looking for questions, that they would be good

10 questions?

11 DR. PHILLIP: I think that the best I could say on

12 that, is that we have a, I have a slide here, on that, and we

13 had some peer review of our research work that was done here

14 and this was not in one of those things that I gave out.

15 DR. SIESS: Is it an ongoing review, or was it a

16 final review?

17 DR. PHILLIP: Well, it was ongoing. It was a research

18 review meeting held at Berkeley in 1985, and where we had

19 professors, and I have the names of those people, if you want

20 that.

21 But we had a research review meeting at Berkeley in

22 1985, and there was a meeting sponsored by us, in 1986, and it

23 was a workshop on mathematical models as applies to high-level

24 wastes in Bethesda, where the principle investigator gave an

25 account of his work.
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1 He has also been publishing his work in what I call

2 Referree Conference of the Symposiums. I mean I call them

3 referrees, because he submits his papers to these conferences,

4 and they are reviewed by an anonymous group of people and

5 commented on and then it goes back to the researcher and he

6 responds to whatever is there.

7 And he has published those in the Waste Management

8 Review Meeting, and U.S. and International Rock Mechanics

9 Symposium and also in the DOE's Field Setting West Rock

10 Symposiums.

11 DR. SIESS: And you review the discussions and

12 comments at those conferences and file something in your QA

13 file to the extent that he --

14 DR. PHILLIP: I would think so, but --

15 DR. SIESS: That his peers accepted it

16 DR. PHILLIP: Something like that.

17 DR. SIESS: Do you have a record of that, get back to

18 the record, type of thing?

19 DR. PHILLIP: I am sure that they would have records

20 of these papers in their files and what the discussions were on

21 it.

22 DR. SIESS: Well, I guess that I am asking you

23 because you are the research manager, and you are going to be

24 responsible for preparing the research information letter that

25 goes back to somebody who is presumably going to use it for

K.
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1 something, right?

2 DR. PHILLIP: I believe they do have.

3 DR. SIESS: Is research certified back to HMSS that

4 this research has been reviewed and is good, or you just don't

5 report it back into that?

6 DR. PHILLIP: Okay, the way that we do it, is that as

7 soon as I receive reports from the principle investigator, we

8 publish it as a NUREG report after I review it, and then, soon

9 after I prepare research information letter, which basically

10 gives us a summary of the work.

11 In fact, I have even asked my contractor --

12 DR. SIESS: I know all of that, but I don't recall

13 ever seeing any statement as to the extent of peer review. I

14 think that I have seen a couple that had a disclaimer -- we are

15 not quite sure whether this is a definitive answer.

16 DR. PHILLIP: We can include these things in those

17 research summaries as far as --

18 DR. SIESS: Well the Commission has been, and the

19 people, the Academy of Sciences Engineering, had some very

20 strong comments about peer review, and I think that the

21 Commission has said a lot of things about peer review, and I am

22 just wondering to what extent it has been fitted into the

23 process?

24 And I don't care whether it is made public or not,

25 but whether it is being done?
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1 You say that it is being done, but is it always good

2 and if it is not, what do you do?

3 DR. OTT: I am Bill Ott from the Office of Research

4 and I will just make a couple of remarks. The Berkeley meetings

5 and the other ones that Dave was talking about were specific

6 peer review workshops that were put together with independent

7 consultants who come in and help us with our research programs.

8 We have our own principle investigators interact, with a lot of

9 these people and they have expertise in more than one field.

10 Then they report back to their consultants and we put

11 them in our files and document from are practicable. All of

12 this affects our decision on how these programs are managed and

13 changed.

14 We are going a step further, in that, we are trying

15 to line up a set of independent peer review for each one of our

16 projects and keep a continuous record of it. Where we have

17 been conscious of needing a peer review, we have attempted to

18 do the best we could. And we digest our information, actually

19 more often than -- these are the summaries that they are

20 generally talking about and we have a quarterly report that

21 will come out with the results.

22 DR. SIESS: Is the process ever indicated that some

23 research that you were paying for was not good research?

24 DR. OTT: It has resulted in the redirection of some

25 of our research. I.e., the results of the data have indicated
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1 that we should be doing work differently or that we should look

2 into other areas.

3 DR. MOELLER: Dr. Phillip, we are at the end of your

4 time, and --

5 DR. PHILLIP: I have just one more program.

6 DR. MOELLER: Okay, thank you.

7 DR. PHILLIP: This is to give you a general overview

8 of what our findings have been, a summary of our findings. We

9 found out that the actual strength of cement seals are very

10 high. Basically, if you put a seal in a bore hole and you

11 apply an actual load on it, it has very high strength, both as

12 a material itself, a cement plug, and also the interface shift

13 ring.

14 We also found out that in the radial parmeameter

15 test, that we could get seals which were as low in permeability

16 as granite. And that is something like 10th to the minus 9 to

17 10th to the minus 11, but not as permeable as intact basalt, it

18 was just maybe one order less, but it was very, very high, very

19 effective.

20 It was fairly insensitive to stress changes, that

21 means, if you had samples where you had a high load because of

22 the depth that the samples were in the ground, it was pretty

23 insensitive to it, that means. the flow.

24 And the interface was not a preferential flow path,

25 we did not get interface flow, that is, flow on the interface
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1 between the rock lodge and the rock.

2 Drilling damage in basalt and granite, this applied

3 to bore holes, up to four inches in diameter, we found out that

4 it was negligible, that drilling did not have any effect on

5 causing flow to bypass the plugs.

6 We looked at the influence of dynamic loading and we

7 found that influence was negligible to flow, and we looked at

8 the influence of the drying of the cement plug. We found that

9 it had a significant effect in causing increased interface

10 flow, so that it was bad to dry the plug.

11 And what I have done is that I have put some

12 asterisks here and here, saying that although that this was

13 done in the lab, small-scale experiments, they are equally

14 applicable No shafts.

15 Temperature effects, we found that increse of

16 temperatures increases the flow through the plug.

17 We looked at size effects.

18 DR. SIESS: Excuse me, what do you mean by

19 applicable?

20 DR. PHILLIP: Excuse me?

21 DR. SIESS: Application to shafts as well as --

22 DR. PHILLIP: As well as bore holes, small diameter

23 bore holes.

24 DR. SIESS: And that means large diameter shafts?

25 DR. PHILLIP: Yes, yes. I mean drying of cement --
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1 DR. SIESS: How can you say that size effect --

2 DR. PHILLIP: Yes, I am coming to that, now.

3 DR. SIESS: But is size effect --

4 DR. PHILLIP: Yes, I will tell you why. Size

5 effects, what we did was that we had experiments with one-inch

6 sized seals and also the four-inch to 12-inch sized seals.

7 And what we found out was that when we went to the

8 higher sizes, there was a tendency that because of the

9 expansion of the cement, there was a tendency to crack the

10 basalt. So that what we are saying is that if we have a large

11 size plug in a shaft, for instance, you would want to have an

12 expansive pressure to let it adhere to the sides of the shaft,

13 but you would not want it to have it too much, because it might

14 initiate cricks, small cracks that are already there, or might

15 even crack the --

16 DR. SIESS: That is sort of obvious, again, but I

17 don't know --

18 DR. PHILLIP: Well, what I am saying is that although

19 that this was done for up to 12 inches in size, our experiments

20 are only up to 12-inch plugs, it could also be applicable in a

21 large size shaft, the size effects.

22 We also looked at bentonite plugs, and I put an

23 asterisk there, because again, engineering characterization is

24 very difficult. And I have gone into that. It has a very low

25 permeability, but it has a very low strength, that means that
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1 it cannot stand up by itself. It has to have something like a

2 cement to hold it, because otherwise it is just like a jelly or

3 a jell and it will just fall down. But this was a very

4 important aspect.

5 We did some very preliminary work on fractured

6 valving, as to how does grouts pass through fractures, and we.

7 found that it really does not go into all the factures and fill

8 up all the fractures, it actually takes some type of

9 preferential flow path so that a lot of the fractures are

10 indeed, open, except that there may be just enough grout to

11 stop the flow of water. But a lot more work has to be done in

12 that area.

13 We also did work on bentonite and crushed rock which

14 we understand is going to be the backfiller of the BWIP site,

15 and now, DOE did studies on that and they came up with

16 recommendations that they required only 5 percent bentonite as

17 adequate and 95 percent crushed rock.

18 Our studies have shown that 5 percent is not enough

19 and that you should have something like 25 percent. And also

20 you have to look at the type of bentonite, they have not really

21 said what kind of bentonite they are talking about.

22 CHAIRMAN KERR: How do you decide whether your

23 studies or the DOE studies are the ones that should be

24 believed? Do you always assume that your studies are better

25 than theirs?
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1 DR. PHILLIP: Our studies are very, okay, they are on

2 a very small scale as comparred to theirs, but they have not

3 really gone out and said, okay what are the sizes of crushed

4 rock we had really used; what are the types of bentonite -- so

5 that we--

6 CHAIRMAN KERR: I am asking a different question.

7 You indicate, I think, that you get significantly different

8 results from DOE. And how do you decide which one is valid?

9 DR. PHILLIP: I think that we are just identifying

10 potential problems.

11 CHAIRMAN KERR: So you have to have another research

12 program to decide which of the two research results to believe?

13 DR. OTT: I think that what we are saying that when

14 we design tpe program we call it for the smaller percentages of

15 bentonite, and I don't think that their research is just

16 designed as yet. And what we have done, is to say to DOE that

17 we should do some work to nail down what the percentages should

18 be to be optimum for those seals.

19 CHAIRMAN KERR: You did not get different results

20 from DOE, did you?

21 DR. OTT: All that I know is that DOE's engineering

22 design is proposed. And that theirs allow a lower content of

23 bentonite and we needed to address that effect.

24 We have not necessarily said that 25 percent is the

25 optimum, all that we have found out is that it should be better
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1 than 5 percent and there are discrepancies with DOE.

2 CHAIRMAN KERR: Are you looking for the best

3 composition or one that is satisfactory?

4 DR. OTT: We want the one that works.

5 CHAIRMAN KERR: I am confused. Somebody said that

6 the objective of this research is to get some questions.

7 DR. OTT: And I think that we have a question or two.

8 CHAIRMAN KERR: Well, that is one, have you got any

9 more?

10 DR. OTT: Yes, we do.

11 CHAIRMAN KERR: You know, one result can be, to say,

12 look, we have a question about this, DOE, have you come up with

13 the answer? Either you do the research or you get four experts

14 to come in ,nd give us the answer.

15 This is, I think, legitimate and the other way is to

16 let them do the research first, and then ask the questions.

17 You will probably .raise the same questions that they have got.

18 DR. OTT: There are questions there with the findings

19 because we have got this monkey on our back that we are not

20 supposed to delay the review of the licensing process, so that

21 if we wait to see all of their information before we don't ask,

22 then we will be put in the position of asking them to do the

23 same job twice.

24 CHAIRMAN KERR: IPot necessarily. It is conceivable

25 that they could do the job once there would not be any
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1 questions.

2 DR. OTT; Well, we might not know if there are any

3 questions or not.

4 CHAIRMAN KERR: If you really believe that by doing

5 this work, you have raised all of the questions regarding bore

6 hole sealing that you are going to need to get answers to, and

7 that if DOE comes up with the answers, that will be it?

8 DR. OTT: We hope that the work has given us enough

9 information, and that the licensing staff is intelligent in

10 reviewing DOE submittals and also requiring of DOE

11 implementation in certain areas for the seals.

12 I will mention one other result that I think is

( ~ 13 significant and that we just transmitted recently. Using

14 tensile strengths, using the types of tensile strength

15 information, using the types of tests that DOE is using to base

16 their design on.

17 And what we found was.that the tensile strength,

18 depended on what test was done, and depended on the size of the

19 samples, that the test were done on, and everything that we saw

20 indicated --

21 CHAIRMAN KERR: What, the material?

22 DR. OTT: It was done on basalt.

23 CHAIRMAN KERR: What, resilient tests?

24 DR. PHILLIP: And the ring tension tests.

25 DR. OTT: The results indicated that DOE could be
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1 substantially underestimated the tensile field in the

2 repository in which they were basing their instruments on.

3 CHAIRMAN KERR: And this was the results of the

4 search, you found this out?

5 DR. OTT: They had the sample and they used the

6 tensile --

7 CHAIRMAN KERR: And none of the mechanics experts

8 around the country, knew that before this research?

9 DR.. OTT: There was some conjecture about that.

10 DR. PHILLIP: There was some, it has been done

11 before, but this was just coming out as a-side exercise,

12 because what we were looking at was drilling damage and basalt

( 13 and that was the main topic that we were talking about.

14 But to do that, we also had to do a lot of tests,

15 like the tensile strength test, and so he had to do a lot of

16 them and so he came up with this thing that --

17 CHAIRMAN KERR: Nobody had discovered a size effect

18 of the ring tension test before?

19 DR. PHILLIP: We had.

20 CHAIRMAN KERR: You did?

21 DR. PHILLIP: It was from this particular basalt.

22 DR. OTT: They had grapsed and observed that DOE was

23 using these tests for the design strengths to base their

24 engineering design on.

25 CHAIRMAN KERR: But it seems to me, that if somebody
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1 knew that was wrong, they could have told them that that was

2 wrong, why did you have to make tests?

3 DR. PHILLIP: These tests just came out, as a --

4 CHAIRMAN KERR; I give up.

5 DR. MOELLER: We have more than used up our time on

6 this, and I think that we have to move on to the next two

7 presentations which both pertain to the solidification of the

8 decontamination wastes. We have 55 more minutes to cover both

9 of these topics. I want to remind our speakers.

10 The first one then will be the overview of the

11 subject and the review of the INEL work by Mr. Reed.

12 MR. REED: Good morning. My name is Phil Reed. I'm

13 in the Office of Research; I'm in the Waste Management Branch.

14 And before the meeting started this morning I anticipated

15 presenting both talks at about 20 minutes or 30 minutes each.

16 Now I find I need to condense both talks down into about a half

17 hour. What I was going to do initially was to provide some

18 introductory material that allows some basic facts and

19 information to be presented up front, before we really went

20 into the discussion of the INEL program and the BNL program.

21 Since the format is slightly changed, and since I'm

22 also the Project Manager from the INEL project, I'm going to

23 try to integrate as best I can. I'd like to get through the

24 first fifteen minutes and then I'd like to show you these

25 viewgraphs from the actual power stations that we've taken, and
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1 also some of the preliminary results. So I'm going to run

2 through the introductions very briefly. In addition, I'll also

3 respond to the ACRS subcommittee comments that came up in our

4 meeting.

5 This is our general outline. I'd like to talk about

6 goals, objectives, certification and radionuclides chelating

7 agent, regulatory concerns, uses of the results, research

8 results and proposed employee -- work scope. I had planned a

9 presentation by INEL. This has, of course, changed -- I'll

10 work that into my'talk as I go through.

11 First of all, what are our goals? Our overall goals

12 were determined -- the radionuclides and chelating agents

( 13 released from solidified decontamination low-level rad-waste.

14 Second of all, we would determine and evaluate factors that

15 affect the releases of radionuclides and chelating agents from

16 solidified decontaminated rad-waste. This is the area where we

17 are going to get into describing the mechanisms for any

18 processes that we've seen, and also the detailed mechanisms

19 from the leaching process. Finally, we were also going to

20 evaluate the stability of the solidified decontamination low-

21 -level rad-waste, primarily because 10 C.F.R. 61 requires the

22 concept of stability to be achieved.

23 The objectives for our program, first of all we were

24 going to perform the studies of decon waste generated and

25 solidified at actual nuclear power stations and solidified

Q.
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1 under laboratory conditions. What one of the subcommittees,

2 questions was, why are we actually going to the power stations?

3 Well, first of all, it isn't consistent with the

4 overall NRC policy that provides the protection of the public

5 health and safety from ionizing radiation, and since we

6 essentially sample atmospheric releases and liquid discharges,

7 we also need to sample actual waste for the actual burial sites

8 to obtain some data that the staff feels is somewhat not-very-

9 well available.

10 Another thing we need to do is that a lot of

11 information on atomic waste is just not available for the

12 staff, primarily for radionuclide characterization, on actual

13 chelating, and also data for release for what we use as a

14 result from our actual leaching process. This data is just not

15 available.

16 We also want to study the properties of decon waste

17 processes. We also want to determine the impacts of the decon

18 solution, solidification and disposal methods. This is

19 primarily at Brookhaven. So you will have more detailed

20 information on these later. We also are interested in

21 determining the leach clearances, the radionuclide and

22 chelating from solidified low-level waste. Now this is very

23 important because several past studies in the laboratory have

24 yielded results which the staff feels under real working

25 conditions may not be the same primarily because the laboratory
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1 studies tend to use simulated waste and in different

2 proportions. So we have great need to determine these leaching

3 parameters under real world conditions. And finally, we want

4 to study the effects of chelating agent on decon parameters and

5 solidification.

6 Now, in your handout, you will actually see scopes

7 and objectives of individual projects that we have --

8 MR. KERR: Mr. Reed, I see a lot of general terms on

9 this lab such as ' study the profit absolved, determine the

10 characteristics of" -- I get the impression that you're almost

11 starting from scratch and you don't know anything about these.

12 And that must not be the case. You must have some specific

13 questions that you are trying to answer. Rather than just --

14 MP. REED: Right. That's right. You're right. I've

15 presented the overall general objectives and then I'm going to

* 16 go into my specifics. As far as decon waste, the decon data

17 base that we have is not really that well-known. And that's

18 the reason I sort of perform the overall objectives.

19 MR. KERR: Now, I'd also be interested in what it is

20 you think you need to know? I mean, you're not going to ever

21 know everything about decon waste -- what is it that you need

22 to know in order to do a good job of regulating?

23 MR. REED: Okay, I'm coming to that. I have a slide

24 on that. I'll show you exactly, specifically -- if I could

25 mention, I have the overall goals and objectives for each
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1 individual project by PIN number. I can provide it for your

2 information but I won't go into it because we will be

3 discussing this specifically.

4 MR. STEINDLER: Let me ask a question. When Crescent

5 Lawn was being decontaminated somebody challenged the wastes

6 that came out of that process and the Commission's licensing

7 arm found that it was perfectly all right to dispose of that

8 waste as low-level waste, and that the presence of chelating

9 agents did not adversely impact on the health and safety of the

10 public, or whatever the words are. If the licensing folks made

11 that determination, it has to be six-plus years ago, why is it

12 that, at this present time, you tell us that there really isn't

13 much information out of this system?

14 ME. REED: Well, primarily, the original resin

15 process that I understand used is bitumen. And that was sort

16 of a unique system, in that the only processes that I know,

17 maybe that the licensing staff knows other-ones, is bitumen.

18 So, for our studies today in the other course of the work, were

19 not really emphasizing bitumen at this point. We are trying to

20 emphasize that process which is the process that 's normally

21 used at the reactors.

22 We do have some information on bitumen that's been

23 generated within the laboratory, but at that point, I think the

24 information that came out of there alerted us to the importance

25 of the chelates and how were the actual power plants using
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1 decontamination processes that actually employ a variety of

2 processes and chelates. The staff feels that this is much more

3 important.

4 MR. SURMEIER: May I make a comment? I'm John

5 Surmeier, of the Technical Branch of the Division of Waste

6 Management at NMSS. Right now there are no waste forms that

7 have been approved by NRC as far as disposal. They have been

8 conditionally approved, waiting the results of the testing. So

9 all of the tests, as far as all the waste forms, going through

10 the three-sited states, they have been conditionally approved

11 because when Part 61 came in to being, basically, we went and

12 said you had to have a solidified waste form for Class B and C

( 13 waste. But the point is it took some time to transfer between

14 the old approach and the new. So what we have is a conditional

15 approval and, for example, under Dresden I, under the specific

16 understanding as far as what he said about approval -- but it

17 could be conditional approval of this, but it is,.NRC has not

18 approved asphalt to be disposed of in any sort of a topical

19 reformant as of now.

20 MR. REED: Thank you.

21 (Slide.]

22 The next slide shows a general slide that lists the

23 specific types of waste being --

24 MR. KERR: Excuse me, just a minute. Mr. Steindler,

25 did you understand that statement?

K.
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1 MR. STEINDLER: Yes. I understood what he said. The

2 issue was not -- the issue I tried to raise was not whether or

3 not bitumen or cement was the approved waste form. The issue I

4 tried to raise, I'm going to have to look at my notes more

5 carefully here, because whether or not the challenge to the

6 system was, whether or not the presence of complexing agents

7 and chelating agents would so mobilize or potentially mobilize

8 in the ground water system any contained nuclides. That the

9 disposal process according to the standard low-level waste

10 material would have to be modified with the presence of

11 chelating agents. And there is somewhere in the regulations I

12 believe a note that says chelating agents are to be considered

13 on a case-by-case basis.

14 MR. KERR: At the same time --

15 MR. STEINDLER: I'm laboring at the moment under the

16 impression that when the issue arose in Dresden, the legal

17 challenges filed by somebody living around the area to that

18 process, the licensing folks indicated that that was not to be

19 considered to be a serious problem. It was in that context

20 that I address the issue, "why are they doing it now?" There

21 is sufficient fuzziness in my information that I am going to

22 have to look at it some more.

23 MR. KERR: The answer apparently was that it was

24 approved; it was only a conditional approval and I'm not even

25 sure it was an approved condition, is it?
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1 MR. SURMEIER: As far as chelating agents, it is

2 specifically mentioned in Part 61.

3 MR. KERR: Correct.

4 MR. SURMEIER: But as far as approval, it's

5 conditional approval right now. As far as the chelating

6 agents, we're concerned because chelating agents, as you point

7 out, are very difficult waste thing to worry about and as a

8 result, at this moment, I don't know approval even by the

9 states, except that chelating agents in bitumen, are wastes.

10 Thank you.

11 MR. REED: These are the typical waste streams that

12 are employed at different power plants, a general item here.

( 13 The unique waste system that we are talking about today is are

14 the decontamination resins, and prior to that we had done some

15 preliminary work with evaporator liquids and this information

16 has been published in NUREG, and I'll show you some slides

17 about some of the processes when I get into the IDEL with.

18 What of the decon processes we're working on? Well,

19 these are the processes we're primarily employed at power

20 stations today. The vendors use citrox, Candecon, Dow MS1 as a

21 LOMI process. The specific chelating agents important in these

22 areas are the following. This is the citrox process, decon Dow

23 MS water load process. These are the actual chelating names:

24 sosalic acid, citric, ETA citric, michanilic -- this is the

25 chemical formulas that I've listvd over here for the processes
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1 that are currently being used. Now the radionuclide -- the

2 solidification methods that are being used are three of them,

3 cement, bitumen, and vinyl ester styrine. Of these, cement is

4 the primary solidification agent. Bitumen is fairly common in

5 Europe but is not used extensively by the NRC in nuclear power

6 plants. In.fact, I know of only one or two of them that's

7 planned and that one is Dresden, and vinyl ester styrine is a

8 polymer and is not widely used. In fact I'm not sure it's in

9 treatment much at all. It's quite expensive compared to

10 cement.

11 Now, a question was on regulatory concerns. What are

12 regulatory concerns of the states? Well, first of all, the

13 radionuclides. Again, we do not have an adequate

14 characterization of the radionuclides for the decontamination

15 processes. "The staff has no really great data for it --

16 MR. KERR: How much information do you need?

17 MR. REED: Well, we would like to get a good feel of

18 the specific relative contributions of each specific

19 radionuclide.

20 MR. KERR: You don't understand. If that's what you

21 told a researcher to get for you, would he know what you wanted

22 him to do? When you "would like to get a good feel?"

23 MR. REED: Well, we want to get a good feel of the

24 relevant contribution of the radionuclides in the solidified.

25 waste form prior to the time it leaves our attention. The

K.
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1 second thing we want to do, we want to get a good release rate

2 number for each specific radionuclide under a variety of -

3 conditions that tend to simulate the ground water that you

4 would expect in the states. For the example standard, we use

5 an ANC 60 to 1 standard that will mineralize water. We would

6 also like to be leaching under various p.H's under different

7 water quality parameters, so that we get a feeling of what we

8 can expect. As far as I know, under the decon processes, we

9 have no data collected --

10 MR. KERR: What are you going to do with this

11 information?

12 MR. REED: Well, I've got a slide here. A slide

13 that's coming tells how we will use this information in the

14 licensing process.

15 The second thing is, we need information on chelating

16 agents. We do not have any information at all on chelating

17 agents as far as the actual measurements of release rates; we

18 will not be too sure of what the actual fraction is coming out

19 -- and finally, we also need information on structural

20 stability on solidified waste forms since this is a parameter

21 identified in the regulation, and staff in the branch technical

22 position, and come up with several items on how one addresses

23 the concept --

24 MR. KERR: So it is possible that when you get this

25 information you will conclude that all of the low-level waste
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1 that has been disposed of so far has to be dug up and redone?

2 MR. REED: Well, I don't really know. I don't think

3 that it's going to come to that. I think we're going to try to

4 get the parameters so that we can take some much better

5 assessments in the future disposal.

6 These are the radionuclides that we feel are

7 important and what you say is derived in the actual power

8 sample data that was done at IDL, and particularly in magnesium

9 before iron, applied nickel systems, degrees of strontium-90,

10 cesium-137, antimony-241. I got a slide that shows some of the

11 data that was taken from the actual measurements of INEL, and

12 in your handout, if you look at the appendix, the first table

13 after the appendix, this -- applies to four new nuclear power

14 stations -- and we will not identify the nuclear power stations

15 by actual name. We will be coding them for proprietary

16 reasons, but this is some of the data that we are obtaining.

17 And when you look, most of these radionuclides tend to be

18 activation and erosion products.

19 MR. KERR: Why should this information be

20 proprietary, just out of curiosity?

21 MR. REED: Oh. The vendor has proprietary processes

22 as far as the deconning systems and solutions go. So since --

23 MR. KERR: I thought what I was seeing was waste

24 coming from a nuclear power station? That's not what I'm

25 seeing?
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1 MR. REED: Is your question is the decon process

2 proprietary?

3 MR. KERR: No. I thought what you are showing me is

4 the concentration of nuclides in waste coming from a nuclear

5 power plant. I can't read the title because it's --

6 MR. REED: Well, okay. Yes.

7 MR. KERR: With their concentration, why should

8 anybody want that information to be proprietary?

9 MR. REED: Well, in order for the vendors to allow us

10 to sample the power plants, they have to come -- they have an

11 indicator that these processes are proprietary in nature and

12 that they will release the information to the staff --

13 MR. KERR: You mean the process itself determines

14 what nuclides are present, and not the waste?

15 MR. REED: Well, it's the overall process that's

16 solidified. So for the --

17 MR. KERR: But surely, the process doesn't change the

18 waste that comes out of the nuclear stations?

19 MR. REED: Well, the processes do. The decon process

20 and the cement process is the proprietary information of the

21 vendor. That information is not available to the public and

22 that information has been set aside or set off in our

23 proprietary agreements, so for the purpose of this study, the

24 power plants will be coded -- we will not identify the power

25 plants by name in all our Commission reports. Now, they are
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1 known to the staff, but we will not release and therefore we

2 have coded these so that this is in agreement with all the

3 proprietary agreements.

4 We also had some surprises which some of the

5 concentrations of timonium-241 were a little bit high. We had

6 not anticipated this type of thing, so again, in the types that

7 we've seen, these are the actual data that was in the cement

8 and solidified. And it turns out that the information on this

9 slide, and also of the slide that I showed you previously, are

10 numbers or data that we are actually finding in the leaching

11 processes. In the leaching of these small samples, we are

12 indeed finding the radionuclides.

13 MR. KERR: As far as the chelating, why are we

14 concerned about chelating agents?

15 MR. REED: Well, first of all, we have a regulation.

16 This is a regulation of Part 61 that requires us to address the

17 chelating processes of those systems in which we have either

18 contamination processes or other types of systems. These are

19 the actual systems at EPA that ---

20 MR. KERR: Now, you must have written the

21 regulations, then. I'm puzzled that you're giving as a reason

22 that that's in part 61. It must have been put in Part 61 for

23 some reason. Why was it put in Part 61?

24 MR. REED: Well the reason it was put in Part 61,

25 again I have a slide that I'm going to show you, but I'll get
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ahead of you. If you look at these -- at your handout, the

second slide next to the bottom shows that if you have a

dhelating agent present, the radionuclide, you tend to get a

chemical reaction which produces an organic metal complex.

This metal complex has different properties and the specific

radionuclide, in terms of the chemical process, in terms of

transport time, in terms of behavior in the environment.

The feeling is that if we've got chelating agents

squeezed in a low-level process, we'll have radionuclides

around, you'll actually change the behavior of the

radionuclides that will affect the overall transportation

process in the food chain path and up ---

So therefore, the staff needs a more understanding of

the radionuclides concentration and behavior. Specifically the

release rates. The staff really doesn't have that. And in

addition, we do not have the chemical formula of the

radionuclide that is released along with the chelating agent

we're talking about now. The EPTA rating is quite pompous.

These are very important parameters and the staff has been

asked for information on this by the states, by the

intervenors; we expect challenges on this and we do not have

the information.

Now, what are the chelating agent concerns? These

are the concerns that have been identified by various

processes. First of all, these four radionuclide complexes
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1 chemically different from radionuclides, it's-excess chelating

2 agent present, the physical properties are different, the

3 reaction for materials are possible and indeed you'll hear

4 something about this from Brookhaven today -- solidified -- it

5 will affect solidified waste forms, it will affect metal waste

6 containers, the high-integrity containers.

7 In addition there are reactions in the environment

8 that will affect these oxidation complexes, if we even oxidize

9 or reduce, if there are several vendors'available, different

10 chelates are present, so therefore, this presents some

11 difficulty to the staff.

12 MR. KERR: How will you know when you have as much

13 information as you need?

14 MR. REED: Well, primarily because through the

15 research projects that were identified here we will be able to

16 get a feeling of the chelates that we have there that are

17 presently being released. In addition to that, we will also

18 have the release rate data. And from those we feel at this

19 first level that that will provide us with sufficient data.

20 MR. KERR: So, give the research going on this year,

21 you will have as much information that you need, or --

22 MR. REED: We think the next two years we'll be able

23 -- now, the real critical part -- the difficult part is

24 determining the chemical form of the radionuclide chelating

25 complex. These are extremely difficult chemical processes.
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1 MR. KERR: How will you know when you have all the

2 information that you need?

3 : MR. REED: How will we know?

4 MR. KERR: Yes.

5 MR. REED: Well, once we get the release rate data,

6 that's going to be pretty well. Once we get chemical form data

7 we'll be able to factor it into our analysis successfully, and

8 I believe from sampling the next few generations of the next

9 few power plants within the next year, that will give us pretty

10 much the data base that we need, and the validation of the peer

11 review group and the evaluation of staff -- I think in those

12 three areas, we feel that that will be consistent, unless there

13 is some other piece of information that comes up. This

14 information is planned for peer review. We have several groups

15 being formed on this.

16 On structural stability, again, structural stability

17 and regulation defines -- there are three areas: we can

18 process it; we can use the material itself; and we can provide

19 it'in emission containers. What we're talking about today is

20 the process to make the waste in a stable form, and this is

21 these processes through solidification. In addition, there is

22 another form of the part 61 which deals with them more

23 specifically and says that to maintain the physical dimension

24 that's formed under inspection is all the conditions taken into

25 account in light of microbial activity, internal factors such
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1 as degrading effects and chemical effects. We will be talking

2 primarily today about this aspect here, although there is orfe

3 little facet -- INE or BNL may talk extensively on some

4 radiation effects on some chelating solutions.

5 Stability guidance that the staff has come up with in

6 branch technical positions to implement stability requirements

7 in Part 61, like the ten items here, the area that we're

8 focusing in on the specific INEL and Brookhaven tests are

9 primarily the leaching tests, since this is an area that

10 provides the basic releases for radiological material or

11 chelating agents in an environment that we can determine in an

12 acreage medium. We will also be talking about compressive

13 strength of one factor -- the Brookhaven people will be talking

14 about this. There are also runs to acclimate in free-standing

15 liquids, which will also be mentioned as a requirement, and

16 there are other requirements that we have not yet addressed in

17 this immediate plan and will do so in the future.

18 Now, the question that came up is we are going to use

19 this information? Well, first of all, the studies are going

20 to provide according to development of the regulatory criteria

21 for solidification of decon waste. The research is also

22 provided on an independent basis for evaluation of licensees

23 and decontamination and solidification data analyses.

24 Essentially this is data that the staff reviews in terms of.

25 topical reports and policy control programs. As far as I know
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1 the data that we have on the decon processes for natural power

2 plants is just not there. This is the reason that we need

3 your continued added assessment under real world conditions.

4 The studies provide a data base for radionuclides for

5 the physical information to quantify the uncertainties in the

6 licensing, determining our low-level source terms -- we simply

7 do not have good data for decon waste, determine criteria for

8 low-level waste form stability -- this is the information of

9 branch technical position that was eventually elevated to a

10 regulatory guide -- the staff needs the data to assess the

11 basis for the numbers that are in the branch technical

12 position.

13 Also, the leaching data for radionuclides we just do

14 not have. It provides data on chelate behavior and low-level

15 waste forms, provides the input data for radionuclide transport

16 models in those areas where we have decon waste and chelating

17 agents -- chemical forms of radionuclide environmental

18 transport, issues on solidified waste form deregulation and

19 degradation, assessment of trans-uranic radionuclides and low-

20 level waste tied to behavior and handling decon waste itself.

21 Now, since I was asked to give the INEL summary, I

22 have a slide that presents some of the information that we have

23 seen from the INEL results and samplings of five different

24 power stations in Oregon, two power stations TWR -- one is a.

25 TWR, and that information is TW Table 1 of your handout.
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1 Basically the radionuclides determined in resins and

2 leachates are the ones we have listed here -- cobalt 60, nickel

3 63, manganese 64, cesium 137, strontium 90, timonium 125, I-

4 took the findings twice here in 1954 amounts.

5 You'll note here that some of these are activation

6 for erosion times. nickel at 63, cobalt 60, manganese 54 --

7 those are the ones that will be found in the highest

8 concentrations begun where we went for the leach, we found just

9 about all these parameters in our leachates. Radionuclides we

10 have found in this research and are not listed in Part 61 were

11 iron 55, manganese 54, and timonium 125.

12 In addition, we have --

13 MR. KERR: Excuse me, what is the significance of

14 their not being listed in Part 61?

15 MR. REED: Well because in Part 61 was first put

16 together, the data was just not known if these radionuclides

17 would be there, so the data base that they originally started

18 out with was the Lorimar data base that the fission provides.

19 These are not fission products, so it was very difficult for

20 them --

21 MR. KERR: Tell me, does that now mean that the

22 regulation has to be changed, or if one pretends that these

23 don't exist, or what?

24 MR. REED: Well that will be determined by NMSF

25 depending upon the quantities and the factors involved. And it
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1 would be anticipated that these would be used in the licensing

2 process. There may be some indication. I can't say

3 specifically. I would probably direct that answer to HSS since

4 these are not listed.

5 It would also depend on how much is actually being

6 leached out. How much data are encumbered and, once we put it

7 in the final form, can we compare them to our post standards,

8 but these are actually not there within the organic assessment.

9 Also, we found chelating agents determined in the

10 leachates. These are the chelating agents we have determined

11 from analyzing bore samples of this plain. we are now

12 determining release rates for these particular ones. The only

13 one listed here is piccolonic acid and the data is being worked

14 up now. Piccolonic acid, by the way, is the only aromatic acid

15 that we have. These are not aromatic, so therefore we expect

16 different properties between those organic compounds and these

17 organic compounds and also the reactions to specific

18 radionuclides.

19 The cetrox samples decomposed upon leaching. If you

20 look at your handout in table 1, this is what we talked about

21 in the subcommittee, the sample from station 2 was an operating

22 medium of BWR, this sample literally decomposed in vitro as we

23 started to leach. There is a description of that in your N-E

24 handout.

25 However, upon analyzing the cobalt 60 leach data, we
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1 found it did not affect the leach data. Now, I must say

2 somewhat cautiously that since the sample decomposed, we -

3 attempted to leach it in compost in conformance with the ANC 16

4 Blomstedt standard, and also with the basic vapor provided the

5 basis for the ANC standard focused in analytic chemistry. We

6 actually went back and looked for some guidance on what happens

7 when you have a non-cylinder. And we feel this data, while

8 they dropped the formic acid standard, is probably the best we

9 could do as the sample literally decomposed and we had to go

10 back and in the pan and finish our path.

11 So the analysis of cobalt 60 did not affect the

12 actual leach data. However, I must remind you this was done in

13 mineralized water and as the chemists well can tell us, when we

14 downloaded to do p.H effects, these numbers could be seemingly

15 increasing because of the replacement of the cations resin that

16 hydrogenized, would cause this release. The samples using

17 bromine, Dow and a salinic --- samples did not decompose upon

18 leaching. The leaching data presently being filed at this

19 point here and the samples look like they are very healthy. We

20 did not use compression testing on these -- we plan to do

21 compression tests before

22 The leachability indices for cobalt 60 range from 8.0

23 to 14.1. The leachability index is a standard number that is

24 arrived at from the ANC standard based on the diffusion curve,

25 then the original page that describes the methods to be used
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1 mentions some important chemical assumptions that have to be

2 made with regard to these. We plan to look at those -

3 aissumptions next year when we plan to look for some of the

4 mechanistic types, which the subcommittee has asked us to do.

5 THe leachability standard that the staff is presently

6 using is approximately 6. The leachability index made for

7 cobalt 60 range from 8.8 to 14.8; the leachability for cesium

8 137 is 5.9 to 10.4. This is surprising. All the data before

9 had told us that cesium 137 leachability index were in the area

10 of 7 or 8 or 9. This was an unusual surprise. We did not

11 expect some of these low numbers.

12 The other thing we found out is that cesium 137, of

13 course, comes out almost 80 or 90 percent in the samples that

14 were leached during the first --

15 MR. KERR: Since you didn't expect it, are you sure

16 the results are valid?

17 MR. REED: Well, this is the reason that, number one,

18 we would like to go to additional power plants, and number two,

19 we have this -- we have only analyzed, to date, one power plant

20 for the cesium. This is the results of -- I'm sorry, of two

21 power stations that are in your handouts. The other data are

22 being worked up and this is what we hope to confirm. And what

23 we plan to do, of course, next year, is go back to the same

24 power plant.-- or a different power plant with the same type of

25 decon processes and see if these numbers are going to change.
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1 MR. GRILL: Bill, I hate to interrupt but BNL has

2 been on-call.

3 MR. REED: You've gone over. If you could wrap it up

4 in the next 30 seconds, that'll be good.

5 MR. REED: All right. The plants being applied show

6 a sporadic difference in the leaching index of cobalt 60 and

7 cesium, even though they have been done by the same candecon

8 process. We plan to look into the mechanistic effects and the

9 subcommittee has recommended -- the finding for next year. I

10 would indicate to you what we plan to do as far as the overall

11 work scope --- again, we plan to do some more sampling at the

12 power stations, we want to characterize, we want to do the

13 leaching of the p.Hs -- we want to evaluate this whole

14 mechanism of degradation and cracking and failure -- since it's

15 suggested when looking at this for mechanistic process we feel

16 the need for them to do that -- we also tend to look at the

17 effects of the loading of these various waste forms, chemical

18 contamination process and detected in the various tests; we're

19 also interested in looking at the various mechanisms of waste

20 forms releaching, primarily from the chemical effect, the

21 loading effect, the compression test before and after leaching.

22 We'd also want to collect the plant PCP verification sample

23 that the plant uses or collects, and we want to run that for

24 our same process that we do for the actual waste process

25 because of the differences at which they essentially
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1 prepare this sample. This is the production line sample. We

2 want to continue leaching samples that we already have, the

3 feaching process that we would like to extend to at least a

4 full year; we only study the chemical forms of radionuclides

5 and leachates, and I believe there are some other tests that

6 Brookhaven was talking about with regard to their program.

7 You have -- I guess that with the time allowed I am

8 only permitted to say --

9 MR.EBERSOLE: What are the units of leachability

10 index?

11 MR. REED: Leachability index are the reciprocal of

12 the diffusion, and it turns out that it is the reciprocal of

13 whatever leach equals the center mean, in the sum of squares

14 per second. In the other case, the way we do it is it turns

15 out to be a dimension less number. It turns out that this

16 leachability index is a standard that everybody can use and

17 work with.

18 The staff, however, from radiological people who

19 determine the release rates, and this is the reason we're

20 getting both sets of data. The release rates are more

21 applicable than the radiological assessment. Leaching indexes

22 are -- compared that way. I have some slides showing the

23 leachability index as they are in the INEL handout showing you

24 what they look like. If you want me to I can run the slide

25 very quickly, but it seems the time is really up.
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MR. MOELLER: Okay, thank you, Mr. Reed. Mr.

Chairman, we have another presentation which is the BNL review.

1to you want to go ahead and do that, or take a short break -

before we do it?

MR. KERR: Let's take a short break. "Short," being

until twenty-five after.

(Whereupon, a short recess was taken.)

CHAIRMAN KERR: Gentlemen, the next presentation will

be by Dr. Ruth Kempf of the Brookhaven Laboratory and you have

a handout for her presentation. We welcome you and the floor

is yours.

We will give you a microphone.

DR. KEMPF: Okay, I want to present the

decontamination waste research that we have done at BNL, and I

think that from the earlier discussions, it will kind of become

clear that the decon process is kind of a complicated one, and

there are many different decontamination reagent combinations

available. There are several vendors and then once the

decontamination has been performed, there are several vendors

of solidification processes, so that there are two ends to the

deal.

There is the waste that is generated and then there

are the different solidification procedures. And I work in the

Division of Nuclear Waste Management and Materials Technology

and Peter Sieu is our Division Head and he is with me today.

K-
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1 I want to talk about two programs that we have had

2 running for a number of years. They started out as groping

3 programs to find out what the problem is, find out what -i out

4 there, find out how things behave, and then tell us, when you

5 find difficulties, what we can do.

6 The two programs are properties of solidified

7 decontamination waste and that is FIN Number 3253, and its main

8 goal is chemical characterization of decon waste, and their

9 behavior and we refer to it as the Properties Program.

10 The second one, is decontamination impact on

11 solidification and waste disposal. This one's goal is physical

12 and bulk mechanical performance, of decontamination waste forms

13 and in-plant processing of waste. I forgot the Fin Number on

14 this, it is 3246, FIN-A-32465. We call the second one, the

15 Impacts program.

16 These two are complimentary programs. The one looks

17 at things that are generated and the chemical specifics of the

18 waste. The second one looks at the bulk mechanical performance

19 of compressive strengths, immersion testing and that type of

20 things.

21 1 have a slide about that, what decontamination

22 wastes are. Bill Reed talked about this but I will just

23 quickly breeze through this again, it is to reiterate.

24 Decontamination wastes contain these organic

25 chelating or completing agents and they are a funny chemical
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1 component. They have the ability to complex very strongly with

2 a wide variety of metal cations. The formation constants for

3 these complexes, are 10 to the l5th,:10 to the 20th, they are

4 very thermal dynamically favored.

5 There is a resultant solubilization. When the

6 complexes form, the complex, itself, tends to be soluble in

7 aqueous solutions. You may have had something that was

8 insoluble, but once the chelating agent hits it, it becomes

9 soluble. This has effects on movement of waste in the disposal

10 environment, both in the waste form and once waste, once the

11 waste form is changed, subsequent to the waste form, in the

12 disposal trench.

13 And there are resultant changes in the chemical

14 characteristics, in the waste, as a whole, because of the

15 presence of the chelating agents.

16 Decontamination-type wastes cintaining these agents

17 may exhibit behavior quite different from other types of waste.

18 Now; there has been a. lot of research on fission product

19 wastes, and there has been a lot of research on activated

20 metals and other kinds of wastes. But decontamination type

21 wastes are different, they are new and different. The chelating

22 agents may react with radionuclides in the waste form, I just

23 mentioned that a second ago.

24 They may be released from the first waste form and

25 then slow down with the water or with whatever is in the trench
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1 to a subsequent waste form and have an effect on that waste

2 form. So that it is important to know what rate do they come

3 dut at; do they come out; and quantify the rates.

4 Chelating agents may react with and solubilize non-

5 radioactive cations in the waste form itself. They have the

6 ability to react with any metal cations. So that if you have

7 any around, there is the potential for the decontamination

8 reagents to affect it.

9 I have a slide of some early work that was done at

10 BNL, and this is kind of a two-fold purpose for showing you

11 this. One of them is that at BNR we have been doing research

12 on waste for a long, long time. This work dates to 1979, which

13 is pretensive R-61, and-we were looking at waste form

14 formulation for resins. And this is not decontamination waste,

15 this was just research to see what happens when you try to

16 solidify resins. And some resins were fully extended and set

17 in chloride, and we found cracking in cement, solidified forms

18 where we had mixed cation and anion resins; we found cracking

19 in cation resins, but we did not find cracking in anion resins

20 alone.

21 This was just kind of was some scoping work that was

22 done, and it said, there might be a problem with resin wastes.

23 Again, I am must stress that this is not decontamination waste.

24 There was a quick study done on what the effect of

25 different types of cations would be on these resins, to
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1 theorize that there is a shrink-swelling effect, depending on

2 what you are loading on the resins, so that we looked at

3 dodium, calcium and trivalent aluminum.

4 And those were the three that were used, and they

5 were poured through a column of resins, and then the changes in

6. volume were measured. It was shown that calcium has a larger

7 decrease in volume, over -- this is over deionized water. Was

8 greater for sodium and was greater for aluminum, and there are

9 reasons that it can be postulated why this type of behavior was

10 observed, but the point is that resins do shrink and swell

11 depending on what the ions are that they come in contact with.

12 DR. REED: I am beginning to have a problem listening

13 to the research that is going on, and relating it to a power

14 plant itself, and you mention the liquid streams, and yes, in

15 fact, there are all kinds of things that come down in liquid

16 streams and we need a classification of these, and we might

17 have a decontamination going on all the time, in small amounts,

18 and then you might have massive decontamination activity like a

19 steam generator, where, it would be calcified. -And what mostly

20 this stuff all comes down to concentrating it and then you are

21 going to cast out to evaporated bottoms. And in the evaporated

22 bottoms, there is going to be a lot of boric acid, which you

23 have not mentioned.

24 And even some people have added sodium hydroxide to

25 their evaporated bottoms to keep and get the real
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1 concentration, so that you have got sodium hydroxide and boric

2 acid on the bottoms and you have got almost everything,

3 probably a little decontamination streams, that are coming in.

4 You have got probably some fission part material, you have got

5 activated material.

6 And there it is in a liquid phase in the bottoms, and

7 what is going to happen here? Are you going to come around and

8 see that you have a separating out certain parts, in order to

9 cast it out in cement and then separate out something else and

10 cast it out in asphalt?

11 It worries me.

12 DR. KEMPF: Your last suggestion may end up being the

13 result. Certainly what we were trying to do is simplify the

14 system and find out what the effect is of each one of these

15 components so that we could, at least, deduce some fault or

16 blame for an effect on at least one thing. The more things that

17 you throw in, the more complicated it gets, and the less you

18 can deduce as far as behavior goes.

19 My understanding is that in the decontamination, it

20 is a big decontamination processes, I am not sure that you have

21 boric acid in every plant, but we are interested in looking at

22 boric, also, that is listed on one of my last slides.

23 DR. REED: Well, I think that I find two-thirds of

24 the plants have a lot of boric acid --

25 DR. KEMPF: Yes, I am not saying that it won't be
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1 present, I am just pointing out that it is a very complex

2 system.

3 : And you are absolutely right, the resins, the

4 complexity of it, is not to be underestimated.

5 DR. REED: Based on how plants are now operated, how

6 their wastes are now cast, what we have to have is a universal

7 substance in which you can cast all of these things. Now what

8 has been going on is mostly cement, and I am --

9 DR. KEMPF: What seems to be coming down, at least

10 from our experience, and from our talking to people who are

11 involved, vendors, and both of the processes and of the

12 formulations, there is a lot of specific recipe type of

13 behavior going on, a specific recipe for a specific plant to

14 run the decontamination and once the decontamination waste is

15 produced, a specific recipe to formulate an adequate

16 solidification product for that.

17 And as far as a generic, universally applicable

18 formulation, I don't think that exists and I am not sure it is

19 possible, just given the wide variety of conditions that can

20 exist.

21 DR. REED: Could I provide some clarification on

22 that? Generally, you are absolutely correct. But in the

23 plants decon solutions tend to be collected on anion exchange

24 rather than, and then solidified directly. The BWR evaporator

25 waste liquids and the PWR evaporator waste liquids which
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1 contain boric acid, and the BWR saltings, tend to be solidified

2 also, but the decon wastes are not, as far as I know, -

3 evaporated down. They are collected directly on resins. And

4 normally, resins are slurred to some kind of a container.

5 But decons are sort of unique, and are one of the few

6 resins that are actually solidified, as far as I am aware of,

7 at the power station. The studies of evaporator wastes are

8 unique in themselves, and the initial study at INEL did

9 concentrate on that, and in some of the viewgraphs &nd

10 references in the handouts in the INEL do talk about evaporator

11 studies.

12 We do have a new NCR report that discusses the

13 evaporator studies, and, indeed, there were differences between

14 the evaporator studies, and the decon studies, that we are

15 finding now, that were sort of like, and we do plan to go back

16 and look at the evaporator wastes, because it apparently, the

17 evaporator wastes contains a lot of salting, did show

18 degradation in that information.

19 I wanted to clarify that, because you are right,

20 actually there are problems with those organic materials, but

21 for this particular work that we are concentrating on, the

22 decon resins are not enough for the evaporator systems.

23 DR. KEMPF: I am sorry, I guess I did not stress the

24 resin part that is why I put up that earlier slide about resin

25 solidification. All of the work that we have done has been on
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1 resins.

2 This slide is to give you a feel for the evolution,

3 the history of these programs that have been going on for a

4 long time. In the beginning, it was scoping work, to find out

5 what is happening; are there problems?

6 These three bullets are the main thrust of the

7 program. Study the release of chelating or complexing agents on

8 resins, from solidified waste forms. It involved making

9 monolithic waste forms, which is kind of an art, in, itself,

10 and simplify the system as much as possible, so that you can

11 make conclusive deductions. Determine whether release occurs,

12 and if so, quantify to the extent possible.

13 We were not even sure, in the beginning, nobody knew,

14 do these things come out of cement? So that we were looking,

15 we were coming in at the very beginning of this type of work.

16 And then depending on the results of those, we have

17 proceeded to plan follow-on efforts, depending on the results

18 of the first work, add components to the mixture; investigate

19 the mechanisms of release; determine the scale of the effects

20 and so forth.

21 And this is something that has gone on from the word,

22 go, in these programs.

23 There is a complimentary study of the bulk physical.

24 mechanical performance. This is the 3246 FIN and that was to

25 determine compressive strength and immersion stability and then
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1 compressive strength following immersion. These tests have all

2 been done on the monolithic waste forms that we made in the.

3 first bullet.

4 Depending on the results of this work, came the

5 follow-on work and this has been done and it continues to be

6 done. Specifically add components for those forms that passed,

7 for those forms that seem to give you good behavior, start to

8 approach the real-world decon waste and see what happens.

9 Investigate mechanisms of failure for those that fail

10 -- find out why they fail. Maybe it is the loading and maybe it

11 is the Ph effect.

12 And then the third bullet, investigation of treatment

13 processes that could be applied to decontamination type

14 wastes.

15 And this was done, this was seen as a pretty

16 essential and complete thing to do, in case that you found out

17 that you cannot do anything with these wastes. So find out how

18 can they be destroyed in the plant? I mean, is there something

19 that you can do to preclude having this problem?

20 So, we looked at acid digestion and incineration and

21 weather oxidation, for the chelating agents, for the resins,

22 and for the combination of the chelating agents and resins.

23 And we have not done any more on this, there has not

24 been a call for it, yet. All of our work is directed or not.

25 directed but --
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1 CHAIRMAN KERR: You mentioned that if certain systems

2 fail, you would investigate it further. And how do you define

3 failure?

4 DR. KEMPF: I will get into that in later slides.

5 CHAIRMAN KERR: Okay.

6 DR. KEMPF: For compression tests you need a 50 PSI,

7 compressive strength and that is based on a recommendation from

8 the Branch Technical Division that is based on an overburden in

9 the trench that a package will experience. Immersion testing -

10 there is a 90-day immersion test that a waste form must be

11 able to withstand without falling apart and that is all based

12 on the idea that subsidence of the trench is to be avoided and

13 if these things cannot stand some water, we might be in

14 trouble.

15 That, again, is from the Technical Division.

16 CHAIRMAN KERR: This implies then, that although

17 these standards exist, nobody who has supplied dual level waste

18 facilities has determined whether their forms will actually

19 meet these standards?

20 DR. KEMPF: There are a number of topical reports

21 that have been submitted to NNSS, from people, from vendors,

22 who think that they have formulations that are adequate to

23 satisfy the Technical Division recommendations. They are under

24 review, as I understand. I don't know if anybody is here from

25 NNSS.
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1 CHAIRMAN KERR: Are you testing ones that have not

2 been tested, or are you doing affirmatory testing, of those

3 that have been tested, or some of both?

4 DR. KEMPF: I think some of both is the answer to

5 that.

6 DR. OT.T: As Mr. Surmier mentioned earlier, the types

7 of reports are reviewed and they have a separate program for

8 certain aspects of these others. Could you ask that question to

9 Mr. Surmier?

10 CHAIRMAN KERR: My question was, whether given that

11 dual exist standards were in performance, the people who are

12 responsible for this have tested and demonstrated that their

13 waste forms meet forms meet these standards. And if they have

14 or they have not, is your work affirmatory or is it testing

15 systems that have not been tested, or none of the above?

16 DR. SURMIER: At the present time, we have about 17

17 topical reports on waste forms, in-house at NNSS and we have

18 approved three topical reports -- two in high integrity

19 containers, one which the basic purpose of the waste form is

20 stability, not reachability, but stability is the requirement

21 under Part 61 that we are going for. So we have two in high

22 integrity containers, one steel and one a concrete impregnated

23 resin high integrity container.

24 And then we are right now very close, we have

25 completed the SER on a GEASTEC process which is basically a
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1 polymer. As far as cement, as far as bitumen, we have not

2 approved any topical reports.

3 : They were grandfathered as far as conditional

4 approval until we have approved the topical reports, so that

5 this information which research is doing, and then, we also,

6 then, NNSS also has done, has had some other work-done, which

7 we briefed the Subcommittee on this, just briefly.

8 Shows that there are some problems with cement, and

9 also as far.as the asphalt and not as far as decon, we are

10 looking at other wastes.

11 So, to make a long story short, we have not approved

12 either the cement or the asphalt at this point in time.

13 CHAIRMAN KERR: My question was whether people who

14 were submitting these topical reports have done TS which they

15 think demonstrate that they are meeting the requirements? -

16 DR. SURMIER: Certainly they have submitted tests

17 which they believe meet the Branch Technical position which was

18 promulgated in 1983, which did not talk about some of the

19 things that we are coming across right now.

20 CHAIRMAN KERR: So, that your answer is, that they

21 have not submitted information --

22 DR. SURMIER: That they believe --

23 CHAIRMAN KERR: Which will meet today's existing

24 standards. Does that mean that they have to resubmit their.

25 topical reports?
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1 DR. SURMIER: If it turns out that we found problems

2 with cracking and problems with cement, we are talking about

3 qement that shows that the waste form is not necessarily good

4 today and since stability is in the regulation that is supposed

5 to talk about stability, then I would imagine that they would

6 have to come back and submit additional information to show

7 that the waste form is --

8 CHAIRMAN KERR: So that when they submitted the

9 topical reports, they did not know what they were going to have

10 to demonstrate?

11 DR. SURMIER: Well, let me just talk to you about the

12 cement area, what we are seeing in cement, is that it does not

13 demonstrate, as far as the loadings of the resins, does not

14 demonstrate cement of this type of behavior. In other words,

15 compression tests, if you look at curing time, usually, almost

16 always with portland cement, the compression tests goes on,

17 with aging.

18 CHAIRMAN KERR: Now, what I am trying to find out, is

19 something different I think, and that is whether the people

20 submitted the topic for a reports, they knew what your

21 requirements were?

22 What I heard earlier, I thought that you were saying

23 that the requirements had changed, so that the people who had.

24 submitted it, did not really know wheat they were when they

25 submitted, did I misunderstand?
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1 DR. SURMIER: I guess, yes, we are looking and we are

2 making changes from the Branch Technical position to the

3 regulatory guide, in a number of areas, yes.

4 CHAIRMAN KERR: Okay, that would seem to me, that you

5 ought to tell these people, take your topical reports back,

6 because they need redoing.

7 DR. SURMIER: This is what we are planning on doing,

8 and this is what we did indicate to you and Dr. Moeller at the

9 Subcommittee, meeting, that we are recommending going back and

10 correcting the reports.

11 CHAIRMAN KERR: So, your search is being made before

12 you know whether these other people can demonstrate this to

13 your satisfaction or not, because they did not know what the

14 requirements were when they submitted the topical reports, is

15 that correct?

16 DR. KEMPF: They submit the topicals with the

17 Technical Division tests, I think that that is the thing that

18. there were 8 or 9 tests, and I think that they have favorable

19 results on most of their TP requirements and if those all come

20 out fine, then --

21 CHAIRMAN KERR: That is -- I am sorry, I did not

22 understand your statement.

23 DR. KEMPF: If they are able to pass all of these

24 Technical Division tests, and there are 8 or 9,--

25 CHAIRMAN KERR: Or it would be surprising if they
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1 passed them, if they did not know what they were when they

2 submitted their topical reports.

3 DR. KEMPF: They do know what they are.

4 CHAIRMAN KERR: They do know what they are. I mean

5 that this is something that came out in 1983, of the Technical

6 Division.

7 DR. SURMIER: Let me give you an example, we talk

8 about a compression test of 60 PSI, which is a Branch Technical

9 position, and the --

10 CHAIRMAN KERR: What I am trying to find out is

11 whether when the topical reports were submitted, the people who

12 submitted them, knew what your positions were?

13 DR. SURMIER: Yes, they did.

14 CHAIRMAN KERR: Okay, so that they should then, have

15 been able to do something which they thought demonstrated that

16 they were in compliance.

17 DR. SURMIER: They should have, yes.

18 CHAIRMAN KERR: And you are telling me that they in

19 their communications that they did not, or that you simply have

20 not reviewed the reports, to find out whether they did or not?

21 DR. SURMIER: *We have been reviewing them. We have

22 gone back with a number of series of questions to them as far

23 as providing more verification of what they have submitted.

24 And that is where we are.

25 CHAIRMAN KERR: So you are doing the research before
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1 you .really know whether they have complied with your

2 requirements or not, correct?

3 : DR. SURMIER:- Under the licensing provision of Waste

4 Management, the research is doing the research, independently

5 of us. We certainly were coordinating with them.

6 CHAIRMAN KERR: Well, I thought earlier that they

7 said that they were doing this in response to the request from

8 NNSS.

9 Are you not in NNSS?

10 DR. SURMIER: Yes, sir.

11 CHAIRMAN KERR: Then you must have asked them to do

12 something or other or else they are misleading you, perish the

13 thought.

14 DR. SURMIER: We certainly, I am sure that we did. I

15 am a new Branch Chief, within the Division of Low-level Waste

16 but I am sure that we have been working together as far as

17 research for some time.

18 But I am the new Branch Chief in May of this year,

19 for Low-level Waste.

20 DR. KEMPF: I think that there is one thing that

21 might be missing in this discussion and that is that a lot of

22 the work that we are doing, in fact, the work that we are doing

23 is not on specific formulations that people have submitted. It

24 is to find out what are the general properties of these types

25 of materials. They are looking at a lot of cement, for
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1 instance. The NRC wanted to have a data base of information on

2 cement behavior so that they could make decisions on these

3 topical submissions.

4 CHAIRMAN KERR: There is an article of faith that

5 people in universities have to be in favor of research, so that

6 I cannot be against research.

7 I was trying to find out what relationship existed

8 between this research and licensing of these specific waste

9 forms and at this point, I am still somewhat confused, and I

10 will wait. Maybe I will get further clarification.

11 DR. SURMIER: Let me make just one more comment. We

12 had vendors who came to us within the past couple of years, who

13 have expressed problems which they were finding with their own

14 products, in how it was behaving. As a result of this, we

15 actually undertook research, technical assistance to explore

16 these areas. So, again, one reason why we are doing it, is to,

17 among other reasons, is that vendors themselves, have raised

18 qualms about --

19 CHAIRMAN KERR: What they said, is that we cannot do

20 this research and will the NRC please do this for us? They

21 said that that is a good idea and --

22 DR. SURMIER: No, they were through with their

23 topical reports and they said that they had problems, we had

24 other topical reports that we put in.

25 DR. REED: I would like to go back to the incident,
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1 you made, and the other incident over here. I have to find

2 myself a little bit in disagreement with how decon solutions

3 are handled. And what I think might be a good idea, and maybe

4 you did it, is that you started this research, did you perhaps

5 send a questionnaire out to each plant, asking what they are

6 about, their process, their liquid streams, how the streams

7 were combined?

8 Where did decon chemicals wind up, did it wind up in

9 our mix and so on? It seems to me that if you go ahead and do

10 the research without having this questionnaire filled in by

11 each plan, there is going to be a real problem for them to

12 redesign, and refocus.

13 DR. KEMPF: There is available and certainly it

14 appeared in. early 189's that we submitted, tables of different

15 plants, types of processes that they have used, when they were

16 done, what their decontamination factors were, and what kinds

17 of results they got from their decons.

18 So, the processes that have been used, by other

19 plants, and there are a number of plants that have used them,

20 that information is known by us.

21 And I think that I will get into it. The reason that

22 we picked the reagents that we picked, is because they are

23 reagents that actually exist in real decon processes.

24 DR. REED: I just wonder if you got these different

25 streams straight and how they are combined as they come down
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1 through the pipes in the plant. I was bothered by the

2 statement that the chemicals used in decon are all taken out in

3 the resins. I don't think that that is always practiced

4 because you are going to burn hundreds of cubic feet of resins

5 and resins cost money, I mean $80 or $90 a cubic foot and then

6 they cost a lot to really get rid of.

7 So, people really sort of covered their resins, they

8 don't throw muck at them and chemicals at them unless they have

9 to.

10 DR. KEMPF: I think that probably in some of Phil's

11 presentation and in his handouts, at least this was true in the

12 earlier meeting, he went into the details. They actually went

13 to plants and they talked to them and they found out what their

14 processes were, and what their wastes were. You know, this is

15 --

16 DR. REED: Okay, I threw out the idea of a

17 questionnaire of all hundred plants.

18 DR. MOELLER: We better move along please.

19 DR. KEMPF: This, I won't dwell on this, but this is

20 just to tell you what went into the waste forms that we

21 investigated. Essentially what went in was chelating agents --

22 ethylenediaminetetraacetic acid, oxalic, picolinic, formic,

23 citric, these are found in LOMI and Citrox processes, R&D 101,.

24 we received some of the proprietary reagents from that vendor

25 and listed it.
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1 We listed a number.of resins and resin combinations,

2 and apparently there is a practice of using mixed beds, you

3 have your cations and you pull out your cations resins, and you

4 pull out your cations, and you have your anion resins and you

5 pull out your anions and then they are mixed and that is the

6 waste.

7 There are also other processes and the information is

8 available in the literature, where only anions are used, and so

9 we looked at both cases. We looked at mixed beds, and simply

10 anion resins and this gives you the details of what the resins

11 were that we looked at.

12 Again, these wastes were then solidified, and the

13 solidification agents that Phil mentioned this earlier, cement

14 vinyl ester styrene and bitumen, and we looked at Portland I

15 and II and we looked at VES from Dow Chemical and bitumen with

16 the straight and the blend, which is -- the straight distilled

17 and the blend, which is the oxidized one.

18 The waste-to-binder ratios and water-to-binder

19 ratios, I have listed and I won't go into detail there.

20 And once these waste forms were made, we had free-

21 standing monolithic waste forms, and we started the physical

22 testing.

23 Portland Cement II did not give a satisfactory waste

24 form at all. All of the forms cracked and except for the

25 controls they all had a non-uniform distribution of the resins,
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1 as well. The resin beads tended to go up to the top of the

2 waste forms. We sliced some in half and you could see this

3 non-uniform distribution of resins.

4 We looked at the literature again, went back and

5 said, what can be done about this? And we settled on Portland

6 Cement I, and made some modifications to the mixing procedure

7 and then made waste forms.

8 All of these waste forms had compressive strength

9 well in excess of 50 PSI, I am not giving you the numbers, but

10 they are very high, they are 1100 to 2400.

11 On immersion testing, we had a variety of results.

12 Some of the waste forms were satisfactory and some of them were

13 not. I have listed the: ones that were not, and LND-101 fell

14 apart on immersion testing and EDTA and picolinic cracked,

15 whereas oxaiic acid and formic acid and LOMI, which is a

16 combination of picolinic and formic, both were satisfactory.

17 On immersion testing of simply anion resins, we also

18 got a variety of results. The EDTA cracked, and the EOC stands

19 for a combination of EDTA, oxalic, and citric and they cracked,

20 citric acid cracked, but all of the others, and that includes

21 the whole listing that I gave earlier, they all passed.

22 Those forms that passed the immersion tests, were

23 then compression strength tested and those that did pass, were

24 again exhibiting a compressive strength in excess of 50 PSI,.

25 following immersion.
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1 I have, in the handouts, some pictures of the ones

2 that did not pass, and the ones that cracked up and I don't

3 have overhead facilities, but you can look at them at your

4 leisure.

5 CHAIRMAN KERR: Those that did not pass the immersion

6 tests, were these commercial products, on which topical reports

7 have been submitted indicating that indeed, they would pass

8 these tests?

9 DR. KEMPF: I think that the answer is specifically

10 for the exact formulation that we did, no. There are topicals

11 submitted for cement, and there are proposed resin loadings,

12 proposed chelating agent loadings and all of that kind of

13 stuff.

14 And the NRC can look at what we did, look at our

15 loadings, and look at our resin loadings and see if we passed

16 and they submit exactly the same formulation or something very,

17 very close, very close, to that, they should also pass.

18 Similarly, if we show that it fails, they should not

19 be submitting those topics.

20 CHAIRMAN KERR: Well, but it seems to me that if you

21 found something failed and the document reports showed that it

22 passed, I would want to find out what was the difference,

23 because unless you assume that these people are completely

24 dishonest or completely incompetent or both, somebody made a

25 mistake and it possibly could be you. I don't think that is
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1 likely knowing Brookhaven, but I would want to find out, why

2 the discrepancy?

3 : But apparently, you had not tested existed exactly

4 the same thing that they tested, is that what you are telling

5 me?

6 DR. KEMPF: Apparently we have or have not? We have

7 not tested exactly their formulation. We are doing scoping

8 studies to see ranges of behavior, ranges of stability.

9 CHAIRMAN KERR: What is it going to permit NRC to do

10 in deciding on the formulation that they have suggested?

11 DR. KEMPF: I know of one very recent instance,

12 where, based on some of the work that we did, they were able to

13 give an upper limit on the amount of resin waste that could be

14 solidified in cement.

15 I am sorry, this is for vinyl ester styrene, and I

16 won't go into detail here. But the vinyl ester styrene forms,

17 in general, performed well, they happened to be much more

18 expensive than cement but they all had good compressive

19 strength and they all were good performers in the immersion

20 tests.

21 And they did seem to exhibit a little bit of free

22 liquid on removal of the container in which the solidification

23 occurred, and but that is being followed up. But it was less

24 than 1 percent by volume, for all them except for the LOMI.

25 DR. REED: Sorry, I have to make another statement,
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1 and that is not really a question. But I have been bothered

2 for many years about research, that is done in national labs,

3 or is being done in commercial labs, or whatever, and how it

4 does not represent the real world.

5 And I will tell you a case, that there has -been a lot

6 of research been done on lead valves, and safety valves, and as

7 far as I am concerned, the research-is all non-representative,

8 and should be challenged.

9 Now, the reason that it should have been challenged

10 was that neither boric acid nor hydrogen was used for the

11 research which are real things in the water of the main cooling

12 streams, particularly in BWR's. Now, I am just worried about

13 your research as it is not being coupled to the real kinds of

14 streams and the real contaminants and I hope that you will

15 think about that, because boric acid can do some strange things

16 too.

17 DR. GRILL: May I respond to that, because these

18 tests were done in the laboratory and they were approximating

19 these real world. The things that Phil was discussing was real

20 world, and they are actually going out to a number of sites,

21 and collecting as the waste is solidified, these decon wastes,

22 to actually take a sample, right the real world's, and that is

23 where we are finding that --

24 DR. REED: But you are going to take the solidified

25 samples. Not a stream, is that correct?
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1 DR. GRILL: We are taking it from the actual

2 solidification process, which is the end of the decontamination

3 waste stream and the end product and testing it against the

4 regulations to see if it is solid or if they are leaking.

5 DR. REED: And you think that is what you are aiming

6 for?

7 I don't know, maybe it is, I just raise it.

8 DR. GRILL: I think so, I think that it is as close

9 to the real world.

10 DR. KEMPF: There is an example that was found that

11 the citric waste forms fell apart and we found that the citric

12 acid acts as an agent that tends to fall apart, so that if they

13 found the results in their work, we can go back to ours and

14 say, have we seen something similar based on at least one of

15 the components present in their work -- is it water, is it room

16 temperature? I just didn't go into --

17 DR. EBERSOLE: What is the meaning of it having

18 passed an immersion test, in a real-life sense?

19 DR. KEMPF: Okay. The immersion test is-based on the

20 idea that if water should contact the waste -- God forbid --

21 that the thing won't fall apart and be leaving two subsidents

22 down the line of the train.

23 . DR. EBERSOLE: Yes. but in how long a time period and

24 under what biologic conditions will immersion occur? See,

25 there's a --
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1 DR. KEMPF: This is something that we're dealing

2 with, I mean, other --

3 DR. EBERSOLE: And you open it by the olistic view -

4 _

5 DR. KEMPF: Yes. This is supposed --

6 DR. EBERSOLE: And the least preferable.

7 DR. KEMPF: This is based on something that showed up

8 in the TP. The reason it showed up in the TP was that review

.9 had been done; what kind of conditions could we expect; what

10 would be a worse case test, and --

11 DR. EBERSOLE: Well, you're telling me if it

12 dissolves like sugar, it's no good.

13 DR. KEMPF: As far as passing the immersion test,

14 that's absolutely right.

15 DR. EBERSOLE: But it might dissolve like rock, in

16 time.

17 DR. KEMPF: Yes -- I mean, your point is well taken.

18 The test is designed to give you a feel for how these things

19 will perform in a trag --

20 DR. OTT: I think you're grouping --

21 DR. EBERSOLE: I assume there's quite --

22 DR. OTT: You're grouping the tests that are in the

23 branch-technical position with the ones that are --

24 DR. EBERSOLE: What i''m trying to get is some

25 relationship to reality.
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1 DR. OTT: Well, they were asked to look at these

2 things to see whether they meet up to the standards of the

3 commission. And --

4 DR. EBERSOLE: What pr --

5 DR. OTT: Those standards, themselves, are't a branch

6 technical position. One of the reasons we did our research was

7 the fact that we had to also have a regulatory guide.

8 DR. EBERSOLE: Well, how do these standards relate to

9 practical reality and need? How do they --

10 DR. OTT: Just.--

11 DR. EBERSOLE: How do they convert to some product

12 that you need?

( 13 DR. OTT: Welli one need right now is a regulatory

14 guide which is not much worse and more well founded in the

15 branch-technical position put out after Part 61 was already put

16 in place.

17 We're in a situation where a lot of things happen

18 very quickly, including the submission of these topical

19 reports.

20 One of the reasons you're submitted very fast is

21 because we offered a window; the Commission offered a window --

22 we'll review your topical report free if you get it in by such

23 and such date.

24 If you get it in after that date, then sometime that

25 month. So, a lot of the submissions were hurried; they were
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1 put together in a very fast manner.

2 But the same is true for research programs. We

3 started out with a regulation when the branch-technical -

4 position developed.

5 And we're also working on a regulatory guide which

6 goes to the intimate concerns of our position -- use more

7 information -- in certain, our requirement of the regulatory

8 guide are well founded.

9 So, the plan and standard that's out there that has

10 been referenced in the branch-technical position, you can

11 certainly extend any questions under that.

12 That standard is the proper one to apply. Right now,

13 we're just trying to evaluate things. We're not trying to

14 question what everybody's doing right now.

15 MR. MOELLER: We've run, or we've used up our time.

16 How long will it take you to wrap it up?

17 DR. KEMPF: About three hours.

18 MR. MOELLER: All right.

19 DR. KEMPF: No. I have quite a bit -- well, I can

20 just -- I wanted to get to the release, actual releases, so I

21 can just zoom to that. To show you how --

22 MR. MOELLER: Why don't we skip to that, then?

23 DR. KEMPF: All right. This just shows you how --

24 MR. MOELLER: All right.

25 DR. KEMPF: -- bitumen waste forms performed. And
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1 there are some pictures. Then once these forms have been made,

2 we started to measure release of chelating agents. And this

3 was performed, again, by this ANS 16.1 procedure which involves

4 a 30 second wash; a day leach renewal; then weekly leach

5 renewals.

6 It was an established test; it ends up being 90 days,

7 total. But you have a leachant replaced several times during

8 the test.

9 We looked at cement and VES; we looked at mixed bed

10 and anion. We looked at all the chelating agents and organic

11 acids present.

12 And we looked at them individually present in a waste

13 -- and also in combination. Because in some of these

14 processes, they have more than one chelating agent that they

15 use.

16 So, we put more than one in. The results I have,

17 very quickly, summarized. For cement solidified waste, I'm

18 giving you the cumulative fraction release as a percent.

19 This is to satisfy questions of applicability of

20 leachability indexed to these data. I also am giving you

21 leachability index averages.

22 Formic Acid released 15 to 24 percent of what was

23 present in the waste form. Picolinic, 8 to 15; and EDTA was

24 the best actor -- it only released 2 percent.

25 Oxalic and citric were both between the EDTA and
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1 picolinic values. The vinyl ester starting waste -- mainly we

2 concentrate with picolinic with those; that's on-going.

3 : They release from .2 to 20 percent. And I've just

4 included some graphs of what the releases look like. I won't

5 show those.

6 There're some general trends. We found that for

7 mixed-bed resins you seem to get higher release than just for

8 anion resins.

9 And also that, when you had a combination of

10 chelating agents that you would get a higher release than when

11 the chelating agent was present alone.

12 I don't need to go into the next one. We did a

13 Cobalt-60 study -- I'lll just quickly tell you. We put Cobalt

14 60 on cement, and we said, "What is the effect of chelating

15 agents in leachants -- and leachates can have?"

16 So, we doped the leachate with formic; we doped it

17 with picolinic. We had three different leachates. We had

18 Cobalt-60 in the waste form. And we saw how different sets of

19 Cobalt-60 waste would leach, given these chelating agents.

20 And we found at early times that the ionized water

21 was greatest; and the picolinic and formic were comparable. As

22 you headed on in time, we started to see take-over by the

23 picolinic acid.

24 And in greater than 21 days. the release of the

25 cobalt and the picolinic acid containing leachate was much,
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1 much in excess of the other two, and it was increasing; it was

2 not leveling off.

3 : It was going at an accelerated rate. So, this was an

4 important finding that showed that these chelating agents can

5 have an effect when they come from the outside, as well as when

6 they're in the waste form itself.

7 And I have graphs which show you what the release

8 look likee; I won't go into those. Finally, things that are

9 still on-going -- fairly new results -- effect of the size of

10 the waste sample on the release.

11 And we're studying to see whether ANS 16.1, a

12 diffusion assumed mechanism can be applied here. And we're

13 looking at EDTA, and cement -- picolinic and cement -- , and

14 LOMI and VES.

15 These are some of the results that we've seen on

16 those studies. And again, I have some graphs of what they look

17 like.

18 And our last slide is thermo-cycling effect. Phil

19 showed earlier several of the requirements of the technical

20 position.

21 One of them is that waste be able to stand thermo-

22 cycling. We go from negative 40 to 60 degrees C. And we're

23 finding that many of the waste forms are cracking when you

24 start doing this temperature variation.

25 Waste forms that were okay as far as immersion
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1 testing and compression stregnth go, misbehave when you start

2 thermo-cycling. That's what these results have shown.

3 : And my final slide has to do with proposed work --

4 oh, I'm sorry. I have one more. We're doing a radiation and

5 non-radiation of materials that are put into a container that

6 has resin waste in it.

7 We're looking at welded ferralium, which is a high-

8 integrity container material, carbon steel, stainless steels,

9 TiCode 12, and HDPE high-density polyethelene materials.

10 These are all -- we have samples inserted in a resin

11 decontamination waste mixture. The control is not put in the

12 gamma pool. And we have others that are in the gamma pool.

13 And this is just brand new work that we're doing.

14 And early, we thought to show that you get some corrosion of 3

15 or 4 stainless steel in the control samples when they're in

16 contact with the resin waste.

17 This is just going on right now. Now, finally:

18 proposed and on-going work. The first bullet is really an

19 umbrella characterization of simulated decon-type resin waste

20 from waste forms.

21 And this is looking into the chemical and physical

22 behavior of the waste, in the waste form environment. And that

23 involves the water; that involves the over-burden -- it

24 involves everything that the waste is supposea to be seen in.

25 We're looking at degradation and exchange with
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1 components of binders, et cetera. Investigations into causes

2 of and potential prevention of failure.

3 And then I just listed some of the things that we

4 want to start adding. And I thought I had brought it. I know

5 that in our most recent 189 submitted we have mentioned that we

6 want to look at BORI as an anion that's present in this waste.

7 Irradiation effect found in cement, VES, and bitumen.

8 We want to look at physical changes, swelling and shrinking,

9 and gas generation of bitumen waste forms; matrix dissolution,

10 ion exchange, swelling effects --

11 DR. KERR: So, this is in the context of low level

12 waste? The --

13 DR. KEMPF: Yes.

14 DR. KERR: -- radiation will be positioned to great

15 low-level waste, and we should expect radiation effects?

16 DR. KEMPF: Yes. You can have instances where it's

17 not quite high radiation. In fact, in the technical position,

18 the loadings, or the -- excuse me. The film substances have

19 been calculated, and it's possible that our intensity has

20 passed them.

21 And wo, what we're doing is seeig if the kempings

22 will stand up to that list.

23 MR. MOELLER: Did the risk --

24 DR. KEMPF: The other results show --

25 DR. EBERSOLE: That's not very low level to me.

Heritage Reporting Corporation
(202) 628-4888



371

1 DR. KEMPF: There's some work that shows you that in

2 addition to setting a -- in fact, depending on not just -

3 cumulative ones, but those great ones; they would come from the

4 other work that's been done.

5 Finally, discontinuation of the chelating agent,

6 organic acid, and we studied the side-effects. If the long-

7 term leasing was -- well, some of these tests have gone on for

8 a very long time, in excess of 90 days.

9 And resin loading effects was something we did very

10 recently. And I'll stop here.

11 MR. MOELLER: Well, thank you, Dr. Kempf.

12 DR. KEMPF: My pleasure.

13 MR. MOELLER: With that we will wrap things up on the

14 formal presentations. And I'd like to express my appreciation

15 to the NRR AND RES staff, as well as the book haven

16 representative who was here to present the information.

17 Mr. Chairman, if we could, we have draft two of the

18 yellow letter which is the initial draft proposed Committee

19 report on this subject. And I would like to quickly read it

20 and get a first reaction.

21 DR. KERR: Okay, let's read.

22 (Pause.)

23 At this point, we don't need anymore reporting for a

24 while. Right?

25 MR. MOELLER: No, no.
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A F T E R N O O N S E S S I 0 N.

DR. EBERSOLE: We will h ar from Dr. Paul C. S. Wu,

Corrosion Specialist of the Chemical Engineering Branch and

Systems Technology of the Office of Nuclear Reactor Regulation.

DR. WU: My name is Paul Wu and I am with the

Chemical Engineering Branch, Division of Engineering and

Systems Technology, Offlce of NRR.

This afternoon, the presenation is on Wall Thinning

of Lhe Feedwater Lines at the Trojan Plant.

This viewgraph gives an outline of my presentation

this afternoon. Basically what I will go through is the

background on erroslon/corrosion. And then I will discuss what

has been discovered at the Trojan Plant and what causes the

problem and then what is the significance of the Trojan PlanL.

And then go on and discuss the Staff actions that

have been taken up to the present time. The operating

conditions especially on the cross-tube piping, the safety

portion of the feedwater lines.

And then the errosion/corrison rate estimate that the

licensee has based on to estimate the remaining pipe wall line.

And then also I will present the statistics of-the piping and

elbow that has been replaced by the licensee and the corrective

actions taken by the licensee and then to proceed finally to

the task fierce " 1 ti ati'n .naid I'll 1-1 r I,

My presentation will tokt around 30 minutes, and then
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1 followed by 30 minutes of discussion.." However, if you do have

2 questions regarding any specific area, I will be glad to answer

3 your questions..

4 First of all, the errosion/corrosion phenomena is

5 different than what people normally understand about the

6 phenomena of simple corrision, because it is basically a flow

7 assisted corrosion process.-

a Without this flow the presence of a high velocity

9 fluid, it will be just a simple dissolution or corrosion

10 process that we normally understand. And basically the

it errosion/corrosion problem affects carbon steel piping and its

12 components in the nuclear power plants. It occurs under single

13 phase or two phase flow conditions in a demineralized and

14 deaerated water. In normally occurring temperature ranges from

15 100 to 250 degrees centigrade, and at the maximum temperature

16 effect of around 130 degrees centigrade.

17 And it also normally occurs under aThigh mass

lB Lransfer conditions. The mechanism involved in the

19 errusion/corrosion process can be simply described by first it

20 is a dissolution of the iron, in other words, from the carbon

21 steel piping, the iron is dissolved to form ferrous hydroxide

22 and hydrogen.

23 Theii stibsueqenLly tbe ferrotis hydroxide composed into

24 the tormanti on rt mni, tiet-irt'-Ot henvre:'ii The subsequent

25 dioompos it-iiin tit' ;.Iie mcagt. ie t. ise.ti t.he continuous expostire
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1 of thO fresh metal to the flow-in fluid, and that is what

2 accelerated the corrosion process.

3 DR. REED: Question, you talk about the high mass

4 transfer, do you mean high flow velocity or do you mean

5 large diameteric flow --

6 DR. WU: Flow velocity, sometimes, we see geometric

7 factors.

8 DR. REED: But you mean that the -- in part

9 determines the flow, of course.

10 DR. WU: All lumped together the hydrodynamic factors

11 which are working in this process in the model that is

12 available.

13 The flow assisted corrosion process, also has the

14 characteristics of showing a static corrosion rate, with linear

15 corrosion kinetics.

16 DR. REED: Just a minute, you talk about the

17 dissolution of the magnetite?

18 DR. WU: Yes.

19 DR. REED: Now, apparently then the magnetite did not

20 gJO over to FEM23, is that correct?

21 DR. WU: Magnetite is a double oxide, and it is a FEO

22 ainge FE203, su that it is a --- compound, so that it has an di-

23 well in iron as well as a tri-well in iron, and that is the

24 reason why macinetite, it -S'atlilitv iOnd its crystal structure

25 is ritfpted by oxygen active ty il th'e ?nvironment as well as ph
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I of the environment.

2 DR. RELED: Well, you mentioned oxygen.

3 DR. WU: Yes.

4 DR. REED: You mentioned oxygen concentration in the

1 ofhenvironment and I guess you are. oing to say that the oxygen is

6 limited, the amount of oxygen here was limited?

7 DR. WU: Because the oxygen Is limited, that is why

E ihe magnetite started to destablize. If the oxygen, I will

9 discuss later, is about 15 to 20 parts per billion, normally

10 you would not have this problem.

11 And also I will discuss later, about the chromium

12 effect, is also tries to stablize this magnetite structure.

1.3 DR. EBERSOLE: Well, was the surface of tho laminer,

14 next to the flow velocity of this-particular place, much higher

15 than it is ordinarily?

16 DR. WU: It accelerates the dissolution process, --

17 DR. EHSERSOE,: Well, I am saying, was this abnormally

18 high in this particular straight section of pipe?

19 DR. WU: Yes.

20 DR. EBERSOLE: It was?

21 DR. WV: In the case of Trojan.

22 DR. EBERSOLE: I mean, how many other plants are like

23 that, where it is --

24 DR. Wit: t int'endc t; compars:? that, (or example, with

25 Surrey and I have to operate in the parameters.
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I DR. MJCHAELSON: The flow velocity of course --

2 DR. WU: It is just one of the factors.

3 DR. MICHAELSON: -- immediately adjacent to the metal

4 is generally quite small. It is the over flew velocity can be

5 very largely and can the flow velocity next to the metal can be

6 very strong.

7 DR. WU: However, in this document, the condition,

8 okay, it would be a defusion to control the process.

9 DR. MICIIAELSON: Are you talking about stagnant

10 water?

11 DR. WIJ: No, I am just comparing the flow-assisted

12 corrosion versus normal corrosion.

13 DR. MICHAELSON: Yes, normal, that does not tell you

14 that necessarily.

15 DR. STETNUI1ER: Do you have any evidence on the

16 presence of colloids in the water?

17 DR. WUt: Presence of --

18 DR. STEINDLER: Colloids, small particles.

19 DR. WIJ: Small particles, not in the feedwater lines.

20 DR. STEINDLER: No evidence in either direction?

21 DR. WU: No.

22 DR. STEINDLER: So you don't know whether there are

23 any in there or not?

2 PR wri I lefit; it !ItIr^D . tial the tla~st reporLts went,.

25 out to Trojan arid examined their chemistry history and there is
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1 no indication that they were having a gross violation of the

2 specificatIons, the chemistry specifications.

3 DR. STEIUDLER: The suspended --

4 DR. WU: Which specified the total solids in the

5 f'eedwater.

6 DR. STEINDLER: Total solid measurements tend to be

7 measure of how many rocks you have in the feedwater more than

8 kind of--

9 DR. WU: No, particulates or silicates or whatever.

10 DR. STEINDLER: It still comes under the heading

11 rocks, and I am looking to see whether or not -- the corrosion

12 process, the process is accelerated by alloids that you are

13 taking in, through the water supply.

14 DR. MICHAELSON: What would be the source?

15 DR. STEINDLER: Iron, hydroxide, hydroxide-alloys.

I( DR. MICHAELSON: Would that form colloids?

17 DR. STEINDLER: Sure.

LB DR. MICIHAELSON: In the corrosion process.

19 DR. STEINDLER: Sure, I don't know what the ph is.

20 DR. WU: No, the ph in this, in the Trojan case, run

21 8.8 to 9.0. And so cgenerally speaking, below 9, the majority

22 of time it was below 9.

23 DR. STEINDILER: T iDstL w.'lidt't if anybody looked dL

24 that, it seenm 1 ik: it 'r'iJ]" h.

25 DR. WU: Experimental test results generated so for,
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I has not indicated, even the laboratory test condltions that. has

2 affected by that condition.

3 Normally, the errosion/corrosion process, just like

4 stress corrosion cracking condition, it takes three factors to

5 combine to cause this synergestic effect. Namely,:in the

6f errosion/corrosion case, if the materials have to be vulnerable

7 or susceptible to errosion and corrosion and here, we have the

8 case of carbon steel.

9 Secondly, the hydrodynamic condition has to be such

10 that, making the system susceptible to errosion/corrosion. And

it finally, the environmental variables.

12 DR. MICHtAELSON: What class of carbon steel are we

13 talking about7?

14 DR. WU: This is 106 Grade B, STM. And the elbows

15 STM 2, 3, 4, WSB. And basically the composition is the same,

16 but the only difference is that the elbow versus the straight

17 piping, is the maximum sulfer in the piping condition was

18 specified as .03-A, wherein the elbow was more relaxed, at the

19 .05. And the rest of the composition essentially the same.

20 DR. REED: Well, was It one of these three

21 ingredients that predominated in the cause of this?

22 DR. WU: The model available today treats all of the

23 variables equal .Iy se' that it. iJs i thci present state, I think

24 thiat we understand t he phenw:,Pi>ii very well, we can describe it.

25 Almi( however, t0.) prP!.- ct, thicit coltlies tit.r; what your quest I uo
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I asks, is which variable dominate in a certain conditions, and

2 In very difficult at the present time'

3 That is the reason why, since the Surrey incident

4 that we know that it is a generic problem, but to pin down

5 which plants are going to have the problem, it is very

6 difficult to predict.

7 And it happened in several plants now, but it has not

8 given us a definitive indication that we can really predict.

9 As I mentioned before, there are several models

10 available to help us analyze the flow assisted corrosion or

11 orrosion/corrosion problems and this is just a model that the

12 French people are using and also it i8 the one that the operate

13 was based on to generate, to provide a computer program to

14 guide the industry to inspect the most suscepitble areas for

15 errosion/corrosion.

16 DR. MICHAELSON: An important consideration is flow

17 instability for instance, and is that in your mass transfer

18 dapendonce somehow?

19 DR. WU: Yes.

20 DR. MTCIHAELSON: Because they try to localize the

21 form of cavitation or whatever, and there are plenty of

22 Cavitating devices in the feedwater lines, for the control

23 valves and so forth.

24 tI . H1EED: T II I I h ..49

25 LR. Mt1CAELSOI': tI<, net he has not told us where it
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is yet, I gather that lhe will..

DR. WU: I think that when people treat cavitation

problems, thAt Ls aside from so-called errosion/corrosion

problems and that would simply be errosion, cavitation

problems. Which has very little corrosion involved. Only in

the case of two-phase flow. When you have a droplets

impingement, okay, in that condition now, you can have

errosion/corrosion as well as errosion or cavitation, because

of the particular accelerate rate of the mechanical damage.

nrid basically the important variables involved in

errosion/corrosion process first the material -- if the

chemical composition, particularly the chromium, copper and

aluminum unfortunately the SPM specification for the carbon

steel piping and elbows does not specify the chromium content.

And also the heat treatments, might have some effect,

although we don't know, have enough knowledge about the

definite effect.

Environmental effect consists of the ph effect and

also the oxygen affect on the electrical chemical potential and

the temperature effect and perhaps, also the presence of

impurities such as the halite, chloride and flouride etc.

And the hydrodynamic factors, mainly the mass

transter, partly a questi."n vct v--I':-c:ity and pipe size,

11!OiltA t . th , tT.ro11p i:1 {l) ttlq , *lwt 1 ::1 ,:tvue ,n Io t ce .

At. the Trojan, dU!':il'j i~tS l'I137 retueling Outagje, they
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I conducted the inspection of the secondary system and at that

2 time, they discovered that elbows and the straight sections of

3 the non-safety related, as well, as the safety related portions

4 of the main feedwater line, have suffered wall thinning.

5 And tn many cases, the wall thickness has reduced

6 flow to the minimum code allowable, or were reached that value

7 before the ending of 1988, operating in the plant. Preliminary

8 examination of the system and the components of sections taken

9 out of the feedwater line have indicated it is caused by a

10 combination of errosion/corroslon and errosion cavitation

1I attacks. However, the detailed failure analysis is still

12 underway by the licensee and also the Staff and its consultants

13 are also doing independent at the prosent time.

14 DR. MTCHAELSON: Are you gcirig to Lell us mbout

15 uniformity or non-uniformity of the areas that are corroded?

16 DR. WU: Yes, specifically in one of the elbows, I

17 will show you here.

18 DR. MICHIAELSON: I was thinking more of the pipes

19 t.riat --

20 DR. WU: This is most drastic condition, one of 60

21 degree elbow, in the main feedwater system trend,:just

22 downstream from the feedwater pump and it is 60 degree elbow,

23 30-inch diameter, and in many cases, the cavitational attack

2A4 hIs (aused L.yle$ 41am1 11;ge '.1. I-t,'; t ugroch the wn I . 'wiliS

;.5 is severely localized.

Heritage Reporting Corporation
(202) 620-4888



382

1 DR. MICIAELSON: This is inboard or outboard, of the

2 radius?

3 DR. WU: It is the interdose of the elbow.

4 DR. MICHAF.t.SON: What?

5 DR. WU: The interdose of the elbow.

6 DR. MICHAELSON: The inner diameter.

7 DR. WU: Not inner diameter, interdose, in other

0 words, the outer diameter, closer to the inner diameter.

9 DR. EBERSOd1E: bet me ask you this question.

10 With respect to the deep history of the use of this

11 pipe and I:h1se elbows, and these velocLtles, in the fossil

12 plants and wherever, how do we como about it, at this late

13 lat.e, where we see this phenomena?

14 Is it just the fact that they don't report these

15 incidents at other plants?

16 DR. WU: At the present time, we have not received

17 reports from other plants, although there are a lot of plants

18 under construction right now, since the Trojan event, and we

19 have issued NRC's remaining orders.

20 DR. EBERSOLE: This would occur in fossil plants all

21 over the country, would it not?

22 DR. WU: Right.

23 DR. ERElRSObE: Isn't there A flow of information that

24 conies from them that you ho-If'- ac:ioss tr.- or not?

25 DR. WIT: Rornally wf- don' go--I. hI is informat.ionl rrom
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I the fossil plants. Only when it is published some of the data,

2 an they did in the Surrey event, they published a report, for

3 the industry at the time, and they generally have some

4 information through their contacts and through their knowledge

5 of the fossil plant operations.

6 CHAIRMAN KERR: Well, whether you get information

7 normally or not, are the material and water, temperature and

8 other conditions in the fossil feedwater system similar to

9 those hero?

1o DR. WU: Yes.

11 Normally, what happens is that wheneve the ph was

12 low, and oxygen was low, and if it is carbon steel that the

13 piping material, then you will have this problem.

14 CHAIRMAN KERR: Will you see this in the fossil

15 feedwater systems?

16 DR. WU: Yes.

17 DR. REED: I would think that the fossil system's ph

18 might be higher than what --

19 DR. WU: You still don't have the copper in the

20 seconsrdary system. They don't have the copper feeding center

21 tubes, for instance, or copper condenser tubes for instance,

22 and even in the nuclear power plant, they were increasing the

23 ph, and they were operating at a higher ph.

24 r. RrFrD: Yes. Lhol. iLs Lawsf'!.

25 h C. Wll An d t hat wotid avriid, although you might say
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1 that the material in vulnerable and tho hydrodynamic conditions

2 are favorable, but because of the ph --

3 DR. REED: You know what I would suspect though, Is

4 that velocity might be the key to this issue. Because nuclear

5 plants have huge feedwater flows to deal with and fossil

6 planLs, comparatively for the output, are much lower flows,

7 quanLitys mass. And now, it has probably been difficult to (get

83 pipe sizes that I think allows to keep the velocity down for

9 Lhese huge inasses. It costs a lot of money, so that I would be

10 looking at velocity as perhaps the key for this condition.

11 DR. WU: As I will show in the slide later, by

12 comparing the safety portion of the system specifically, what

13 happened in Trojan and what happened in Surrey, I think that it

14 will answer your question. It will show that the velocity,

15 indeed, will play an important role.

16 DR. MICIIAELSON: I gather that you are saying that

17 the ph close to 7, would make it a bigger problem?

18 DR. WU: That is right.

19 DR. MICHAELSON: How about in the boiling water

20 reactors foedwater, they arc run right around 7.

21 DR. WU: Yes, as I said, ph is one factor. But the

22 oxygen, the RWk teeodwater lines oxygen level consistently were

23 about 20 parts per billion.

24 Dik . uiE:i*:i.': We 1.t, I t:Iii nl th. t the avertage, I f yoll

25 might. call ii that, the o.--;ctyen would i..e much higher than 20
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I parts per billion in a BWR.

2 DR. WU: In the early stage of our 3WR operation we

3 have pretty high oxygen in the feedwater line, also.

4 DH. REED: You keep mentioning the safety portions of

5 the pipe, which I take it is the inside section of the pipe,

6 the inside of the reverse flow checks. Where the aux feedwater

7 would come into play and furnish water into these. I call your

8 attention to the fact that you are talking about the exactly

9 Lhe same kind of break that puts the ulLimaLe challenge on the

10 worse flow checks and if they track down their feeds and blow

11 their guts out on the bore in the turbine wall and we don't

12 Iheive any real assurance that the check valves will close

13 against a message of the pipe failure, because of the absence

14 of a dynamic of the supe test of the function of the reverse

15 flow swing checks.

16 DR. MICIHAELSON: If you want to worry, these are also

17 pipes that many people thing might have a leak before a break.

10 DR. REED: Right, so that it is a grain of salt to

19 that. safety portion.

20 DR. WU: The significance of the Trojan event is

21 first tinder the current industry guidance many of these

22 locations may not have been identified as being likely site

23 whore wall thinninq would hvoue occuroed.

24 For itistAince, t.he slrailuht. s-~'tionS of tie pipinc;

25 system and the safety portions ot the piping'sections, because

heritage Reporting Corporation
(202) 620-4000



38

1 the temperature's much higher. And all the models and

2 guidulines thaL are not available today, recommend people look

3 at, you know, 90 percent of time look at elbows, and T's and

4 discontinuities, and not straight sections.

5 Where, in the case of Trojan, they have discovered

G that a significant wall-thinning occurred at the straight

7 sections.

8 MR. MICHELSON: Are you suggesting pointing out that

9 If this occurs beyond the feedwater system also, for instance,

10 what's the situation on boiling water reactor RHR systems,

1I where you'll run traditionally 100 to 200 degrees cenLigrdde

12 during the cool-down period, for instance?

13 Got lots of cavitation around some of the valves and

14 the good parts of the system. in fact, I can give you a good

15 candidate of where to look.

16 MR. WU: And the --

17 MR. MICHELSON: But I don't know what -- the ph is

18 the round 7 of that reactor water. But the oxygen ought to be

19 fairly high.

20 MR. WU: But the oxygen level is in VW condition.

21 MR. MICHELSON: I don't know during shut-down cooling

22 how high the oxygen level ought to be.

23 MR. WU: In out LXvd:detct Ldy, especially Lhe VWR

241 case, some plants already inip;l'ment. hydrogen water chemistry.

25
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1 Okay. In that case, many plants have deliberately

2 inject oxygen into the feedwater lines just to boost --

3 MR. MICHELSON: No, no. That's all on our return,

4 not the feedwater line; I'm talking about the air reserve

5 system which would be more troublesome from the safety

6 viewpoint, some would say.

7 MR. WU: But even in the RHR system, the oxygen level

8 is still way up.

9 MR. MICHELSON: Looks as --

10 MR. McCRACKEN: And it's also a stainless steel

11 piping in --

12 MR. MICHELSON: No, no, no. It's carbon steel pipes.

1.3 RHR system on boiling water reactors -- carbon steel.

14 MR. WU: Some of the --

15 MR. MICHELSON: It's only stainless where, as you get

16 to the reactor, it's in some place there.

17 MR. WU: Some plants use the carbon steel to clad it

18 with --

19 MR. MICHELSON: No, no, this is --

20 MR. WU: -- 308 stainless steel. And some plants --

21 MR. MICHELSON: No, this is --

22 MR. WU: -- I know -- some plants still using carbon

23 steeL.. But quite a few plants that's using stainless steel or

24 stainless steel 308 cladded.

25 MR. MICHIELSON: We'r:e t-alkiing about boiling waLer
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I reactors outside of containment practices.

2 MR. WU: Another significance of the Trojan event is

3 that this is the first time where significant wall-thinning has

4 been reported in safety portion of the feedwater line.

5 And it may have potential generic implication.

6 MR. EBERSOLE, 2You .say that inna sense that it

7 implies there has been wall-thinning in the non-safety portion.

8 MR. WU: Yes.

9 MR. EBERSOLE: You mean, over arid beyond what they

10 said at Surry.

11 MR. WU: That's correct. At Surry case, as you know,

12 the ruptures are --

13 MR. EBERSOLE: I know. I understand why. But that

14 ha a significant hazard component in it. And again, I advise

15 you, you can't be sure you can simplify these critical versus

16 non-critical points of the piping.:-: : -

17 It may be imaginary that you have check valves that

18 worn. And if you don't have the check valves yet, you're not

19 go'ng to have any AUXFEED water.

20 And PWR, that's it's last day.

21 MR. WU: And that's the reason why we issued an NRC

22 information notice to other industries that they should, in

2:- addition to monitoring their non-safety portion of the

24 feedwater litw-!, thiey shouP --1'

25 MR. EDERSOLE: The whole thing.
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1 MR. WU: Becauseothat does happen now. The staff

2 action involves: first, we have formed a task force on July 9th

3 tLo addrotss the Trojan Issue.

4 By reviewing the licencee's failure analysis, and

5 also we made a site visit to get first-hand informaiion and

6 review that concedes monitoring program, and also select

7 prototypic representative samples for staff consultant

8 independent verification.

9 And also try to determine that operability of the

10 repa.irs of feedwater lines so that. Trojan can -- after they

11 repair in a replacement of the feedwater line, depending on

12 when it becomes back on line again.

13 And also, we issued an NRC information notice, like I

14 said before, on August 4th, to alert the industry about the

15 slgnificance andl expected erosion of the feedwater line.

16 MR. MICHELSON: There's boiling water reactors. Has

17 anybody looked at their feedwater lines inside a containment?

18 Has anybody looked to see if there is any wall-thinning?

19 MR. WU: Pilgrim has looked into it. I just got a

20 ca1 not long ago. And a lot of industries doing it right now,

21 but they haven't got the results to report to us yet.

22 In addition, we issued an NPC bulletin, 8701, back on

23 July 9th. IBut it's supposed to respond back to us -- all the

24 1 ic:eiisee PWRS tiii TWRs -- .ii fin dtiys; WO should lie-r theil:

25 responses shortly.
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1 MR. MICHELSONI That:required them to. look inside a

2 containment as well as --

3 MR. WUI What the bulletin required .As that the

4 licensee report to us what kind of a monitoring program they

5 have in place; and what kind of result they have on hand so

6 for; and what they're going to do in the future...

7 This slide is-the comparison of Q-typing. As you can

13 toll, tho temperature is pretty much the sameo in most casos.

9 Operating pressure, and the high diameter -- although the wall-

to thickness is different, in Surry's case, they're schedule 30

ii pipe; and Trojan you schedule 60 pipe.

12 Mixed with oxygen it's the same ph.. The case of

13 Surry is operating on the uppor-bottom of the specification

14 where the Trojan operated at the lower bottom.

15 Flow velocity was significantly higher in the case of

16 Trojan than in Surry. This view graph shows the basic view --

17 MR. MICHELSON: Question of Surry -- did they find

10 the significant thinning, straight line thinning?

19 MR. WU: No.

20 MR. MICHELSON: Only in the elbow region.

21 MR. WU: That's right. After the elbows the --

22 MR. MICHELSON: And of course the velocity, then,

23 Itiiuanli not.lilng because I dcoitiU. know who t. the velocity was in a

24 region where Soirry has taouIl.e, A oppel'sed to Trojan where

25 Lhere's a more uniform velocity, and there's 22 feet in Trojan
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1 straight-running pipe.

2 MR. WU: They --

3 MR. MICHELSON: It might have been 22 feet per

4 second, and Surry as well -- in the area where --

5 MR. WU: No, in the area where the elbow ruptured the

6 flow velocity was 17 --

7 MR. MICHELSON: Oh, you don't know what the flow

8 velocity is in an elbow unless you put instruments in there.

9 MR. WU: That's the best estimate that I can see

10 reported to us.

it MR. MICHELSON: Oh, yes.

12 MR. REED: You're taking just-a cross section of an

13 area of the pipe. But it's relative. It's relative. If

14 you've got 22 feet a second at Trojan, and 14 feet a second at

15 Surry, it's all relative.

16 And it shows that velocity is a huge factor here.

17 MR. MICHELSON: Yes, and it could be that in the area

18 where Surry did have trouble, it was up in the 20 foot per

19 second range. Maybe it varied, the velocity.

20 MR. WU: VEPCO has infracted their Surry safety

21 portion of the feedwater line; have not discovered any

22 significant wall-thinning problem.

23 They also inspected Hflorthi Annam. Did one or two, And

24 did not see --

25 MtR. MICIIELSON: TIllit is ll'-i .nily planlt tlad ILihs see~il
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I straight line pipe go far'with Significantly large'blocks.

2 MR. REED: I'mnot too sharp on what's acceptable

3 velocities -- normal distribution of that.

4 MR. WU: I have a view graph --

MR. REED: For carbon steel

6 MR. WU: Yes.

7 MR. REED: You have it?

8 MR. WU: 'Yes, anything above 10 -- that's 10 feet per

9 second. You're in the region where the material becomes

In vulnerable; susceptible to erosion\corrosion.

11 MR. REED: I know copper alloys should never want to

12 get much above 7 or 0., Ten is about the upper limit

13 MR. WU: Carbon steel is around 10, the cut-off. It

14 starts to see the effect of erosion\corrosion. And this

15 equation estimate used by the licensee to evaluate what section

16 of the pipe they should replace for continued-operation.

17 MR. EBERSOLE: Based on what has occurred? -

10 MR. WU: Like the slide shows, they used'nominal wall

19 thickness, minus the minimum major wall thickness that the

20 total lost, divided by the years of service.

21 MR. EDERSOLE: So--

22 MR. WU: As I indicated before, the erosion\corrosion

23 process gives you a linear'connect.

24 MR. EtERSOTLE: Wel.. ih:l sil-ai. l i t piping niiumher Leat.

25 you have up there, that's whlot actually occurred?. :
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MR. WU: That's correct. That 's what :-- they took

the measurements, and used dthisequation, and calculate.

MR. EBERSOLEt' Well, what is --

MR. WU: the questions that we asked -- the task

force question that I can see said whether it's conservative to

use the years in service , . .

In other wordsin the Trojan case, they'd be

operating in 10 years. And the question we asked them was that

-- has Trojan been always operating in the same condition?

If it has always been operating under the parameters

that I've shown in the previous light, then we agree they can

use ten years.

And the answer we got from Trojan is that it was the

case. And also, we look at their chemistry record when we were

there.

MR. EBERSOLE: Well, what would the code expectation

have been? Rather than .0005.to .004 -- just a small fraction

of that?

MR. WU: In the Trojan case, the code allowable is a

.51.

MR. EBERSOLE: No, no. -I mean the rate'. What was

the expected rate before you found this phenomena? .,. ;

MR. WU: The velocity?"

MR. EIBERSROLrE WIa: wras th.I9 '.xpectedJ rate of

corrosion that the designer used?
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1 MR. RICHARDSONzT!-he:NSB, code does not address the

2 immersion rate at all'. `The only 'thing that the code says is

3 that the designer should provide allowances for corrosion when

4 they're found.

5 MR. EBERSOLE: Well,-then he had providedsome

6 allowance. And what was'that?

7 MR. WIU: I'll show you here -- this slide. is what the

8 licensee used to calculate'the remaining life of a pipe

9 section.

10 Okay, as you can see, the allowable wall thickness by

11 the code. Okay, that's'not specified. I did the number, okay?

t2 That's for corrosial rate allowance.-

13 It's prudent for the designer to take that into

14 consideration to allow the corrosion waste feature allowance.

15 Hut what they have done is inconsistent what the code says.

16 Section 3 did not specify how-you take that corrosion

17 waste stage into some consideration. And that's the reason why

18 we're working, now -- we use the code for many to work out a

19 yuidance, somehow, provided to the industry.

20 MR. EBERSOLE:. Well, in the stress -- that was a

21 defied taking into account all stresses, not just hook,

22 stresses, but size, make, and other stresses, you know.

23 Is allowance made for an object on cross-section; and

24 had rogh chaingjes, and -conflicjI. inrlI;rests.

25 MR. WU: I think the main thing is that their problem

0WL
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1 comes in the post. The erosio'n\corrosion'problem single-faced

2 line -- it occurs only sporadically#`occasional;it's 'not a

3 significant problem.

4 Therefore,-there never was an urgent need for the

5 code and us to provide a specific guideline for the industry.

6 DR. REED: Iguess what.,you said was' Section 3

7 doesn't have a corrosion loss?

0 DR. 11U: No. It only recommends --

9 DR. REED: That's not --

10 DR. WU: -- it recommends the designers^'to take that

11 into consideration -- just`some other statement.~ -

12 DR. REED: Yes.

13 DR. WUJ: How is up to each individual's experience -

14 - and their knowledge.

15 DR. MICHELSON: No. We had specified.: That was on

16 the application.

17 DR. REED: Well, I think you've now got to what I

18 would call the proper root call of the incidents, or incident.

19 And when it first came out, I think everyone was about a mile

20 off.

21 They were saying we ran the oxygen-toolong;:I never

22 believed that. In fact, I think I probably mentioned right

23 away, look to t.hre cause.

24 You now have ro aclvld the ro't cause-. It took a

25 while. - :.H;
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1 DR. WU: Well, even back in the '50s, a British

2 scientist, Gory Mann --- he has published a series of papers on

3 the stability of magna tit in boilers-

I And even back then, you know, we understood the

5 oxygen effect on the --

6 DR. REED: Yes.

7 DR. WU: -- protectiveness of the magnetite on copper

8 and steel.

9 DR. REED: But the root cause has blossomed, correct?

10 DR. WU: Correct. I wouldn't say that it's the --

11 it's a combination of all the factors. And at certain

12 conditions one factor might be dominant. But --

13 DR. REEL): Sure there's probably a three-factor --

14 DR. WU: -- but it's hard to generalize --

15 DR. REED: -- So, I don't worry about --

16 DR. WU: -- that throughout their operating plant,

17 that is definitely the factor. I think that's why, as you see,

18 this model takes all this factor into consideration, and keeps

19 it at equal weight.

20 At the present time, we do not have the knowledge by

21 keeping different weighing factors of the various parameters.

22 DR. MICHELSON: Let me ask you -- did you see the

23 corrosion both upstream and downstream of the A & P water pull

24 valve, for instance's

25 DR. WU: They heve lnot Rdiscovered significant
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erosion\corrosion on the valve.

DR. MICHELSON: No. No, I said upstream and

downstream -- -,

DR. WU: Upstream and --

DR. MICHELSON: Including both -- upstream and

downstream of the pull control valve, for instance.

DR. EBERSOLE: Have they looked at it?

DR. WU: They --

DR. MICHELSON: .Iassumed they looked at the wall.

DR. WU: In the safety portion of the piping --

constitute piping systems -- they look at 100 percent. By that

I mean every foot, every foot of the piping.

DR. MICHELSON: Well, only fifty --

DR. WU: Including elbows, including thet valves, what

not.

DR. MICHELSON: You're talking about inboard of the

isolation valve, or you're talking about

DR. WU: Inboard.:-'

DR. MICHELSON: the outboard -- '

DR..WU: Right.

DR. MICHELSON: -- insulation go along into the --

DR. WV: Inside the containment.

DR. EBERSOLE: That process --

DR. MICHELSON: Otltboarri, where the pul -control

valve is --
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1 DR. WU: They did not do 100 percent. In other

2 words, every foot.

3 DR. EBERSOLE: Wellp`.then that first bulletin, that

4 didn't have a qualifier.- f that's all they're going to do,

5 they can reconfirm, and as long as they do so, that they have a

6 working isolation system which will divorce the failure in the

7 op side -- that's the wrong side of the system -- from the

8 integrity of the inside.,

9 And they haven't got it now.: I invite. you to look at

10 the qualifications, the test 
records -- all of the details

11 necessary to show that their personal 
checks will, in fact,

12 survive.

13 The impact associated with a 
full piping failure,

14 say, at the regulating valve 
location, I think you might 

be

15 shocked to find out that the 
non-seismic portion of the

16 feedwater plaster is, in effect, 
connected to the seismic

17 portion, and you will loose off the feedwater.

19 DR. WU: What they did -- ;what licensee did was, they

19 used a four inch by four inch grip. Okay? For a different

20 location.

21 DR. EBERSOLE: Well, I'm not talking about that. 
I'm

22 talking about the upstream 
section; upstream of the seismic 

--

23 DR. Wi): Okay.

24 DR. EBERSOLE: All of that pipe can invito 
failure of

25 the AUXFEED post loosening -- if the isolation valves don't

Heritage Reporting Corporation
(202) 628-4888



399

1 hold together.

2 Are they all isolated by regular report checks?

3 DR. WU: I think-ourtprojectbmanager. has, some --

4 MR. CHAN: Hi.-I'm Terence Chan; the project manager

5 for Trojan. My understanding is that Trojan inspected 100

6 percent of the safety related pipe with the feedwater --

7 DR. EBERSOLE: But that's --

0 MR. CIAN: That is from check.valves on down --

9 DR. EBERSOLE: On'down.K-. --

10 MR. CHAN: Both inside and outside of the tape.

11 DR. EBERSOLE: Yes, I understand. But -- do you

12 understand what I'm saying?

13 MR. CHAN: I'lldo afeedwater for Trojan to tie

14 connects inside containment.."

15 DR. EBERSOLE: But if the op side section, the non-

16 seismic up-stream of the check valve bursts --

17 MR. CHAN: Yes.

18 DR. EBERSOIsE: -- then the functional performance of

19 the first over check is challenged. And ifyou, 1ook at the

20 details of even the procurement specks, the testspecks, and so

21 forth, you're going to find a doubtful case as to whether the

22 feedwater revertical check force survived the impact exposure

23 on pipe burst in the non-seismic portion.

24 Did you follyw me? '

25 IR. CHIA14: Yes.
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1 DR. EBERSOLE:, -The whole hypothesis is based on your

2 sectionaliztion of this p, ing ut that, 6:- .under ,challenged.

If you don't get it,'youre nos E AUXFEED water

4 force system.

5 MR. CHAN: That's correct.

6 DR. EBERSOLE:,. So that's. I think, a rather weak
ha _ T.:t -o r,g : a '. , .n-:it

7 premise that you had that you're'going to guarantee

8 sectionalization and isolation of the class- I seismic- portion

9 of that system.

10 MR. CHIAN: I thought your question was, to what

11 extent that section of piping had been inspected -- -

12 DR. EBERSOLE:Upstream'.

13 MR. CHAN:, d.--.upstrem..And they have. inspected that

14 piping also because they-ins'pected not -only, the -safety related

15 portions, but the non-safety --

16 DR. EBERSOLE: Oh --

17 MR. CIIAN:_-- portionsK- - .. *

18 DR. EBERSOLE: - `oh l of that..-

19 MR. CIIAN: Not 100 percent, no. No. But that the

20 section downstream --

21 DR. WU: They have inspected all the elbows in the

22 non-safety portion.

23 DR. EBERSOLE: Well, it doesn't look no -w the

24 straight section --

25 DR. W1U: The straihht section they did -not inspect
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1 100 percent up-- -

2 DR. EBERSOLE: -For1 instance, down-stream: of the

3 control valve would be 'a casein -:
o t Q** t 9 ;>7- SWs;- -

4 DR. MICHELSON -- That should be a hook in.that

5 straight section --

6 DR. EBERSOLE: I know it. But it should have some

7 prevalence. Quite a few-,work.down .--.. okay.

8 DR. WU: And aiso,-".'the'licensee had replaced the

9 piping component with wall-papers below the minimum code level;

10 or predlicted to be at or below the minimum code level by 1988.

l l DR. MICHELSON: Is that in the --

12 DR. WU: That-is the...-- :

13 DR. MICHELSONe c one? .

14 DR. WV: -- day of April, '1988.

15 DRI. MICHELSON: Is that the section in the category

16 one section -- portion of the --

17 DR. Wu: Cost .two piping, and the non-safety portion

18 of the--

19 DR. MICHELSON: Oh, also.

20 DR. WU: -- as well. That's right.

21 DR. MICHELSON: Okay.

2 2 DR. WU: They have replaced everything.

23 DlR. MICIIELSON: Great

24 Th. WV: That IJ ---

;5 DR. MICHELSONr o'-ay.
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1 DR. WU: They have.aaquestion. .-And also,'.they.

2 committed to us that they wil loly increase.the feedwater ph

3 over the current level to a bout ,9.2.

4 That's again, provide more assurance that the

5 erosion\corrosion will be reduced, if not eliminated.,

6 DR. REED: How.do they intend to get the ph

7 increased? - - - -

8 DR. WU: Right now,; they're operating-at 8.8.

9 DR. REED: Well, how.do they get to 9.2; what's it

10 added to, to do that?

11 DR. WU: By adding ammonia hydroxide. -

12 DR. REED: Well; I-hope that the other me-tal

13 components of the system --

14l DR. WU: They have already taken out, -- replaced --

15 all the copper heating changer.tubes. So, in the circulatory

16 system, now, they do not have any copper bearing alloys-'or

17 components.

18 That's the reason why they can keep up the ph level.

19 And this is just a statistics of how many elbows and tightened

20 sections, and safety related portions -- and also, overall --

21 that that licensee has replaced.

22 They have inspected; .and they have replaced.

23 DR. MICHELSO : Replacementmeans: that the -must have

24 found "thinnins ---

25 DR. WU: Yes.
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1 DR. MICIIELSON: -- is that's the correct quotation?

2 DR. WU: Yes. And in many cases which, although the

3 thinning was not significant --- by that I mean not below the

4 code allowable, or expected to be below the code allowable,

5 just for convenience when now they have some work on it; while

6 their at it, they replace it also.

7 So, the total number does not necessarilyjimply all

' the components have wall thickness below the code-allowable.

9 This is the task force evaluation.

10 What we found was that the UT technique, ultrasonic

11 techniques, the licensee used for the wall thickness

12 measurements used to occur in industry practice. -

13 And with an accuracy of 5 mil or less, is adequate

14 for the pipe wall thickness monitoring. And the plant

15 operating condition, also, was found to be essentially constant

16 in the last ten years.

.17 Therefore, it is reasonable..for the licensee to use

10 ten years as the basis to derive the estimated average.of pipe

19 wall thinning rate.

20 Also, we find the licensee's methodology form

21 esLimating remaining pipe live is adequate and conservaLive,

22 and is consistent with the section 3 code-requirement.

23 The licensee's corrective action,.also adequate to

24 ensure the safe alteration f:$' fte ,?dwater system throughout

25 the '988 operating cycle.
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1 However, the long-term operatability of the feedwater

2 system at the Trojan plat will be determined upon completion

3 of licensee failing analysis ,.and also the ,staff -consultant

4 independent verification..

5 DR. MICHELSON: Let me ask -- in a case of fossil

6 plants, I think the point was made earlier -- a plant has seen

7 this kind of a problem on the fossil plants.'-,.

8 Don't the fossil plants use phosphates treatments for

9 their water, predominately?

10 DR. REED: Used to, but with the new higher

11 temperature pressure, they usp some non-violable -- I mean,

12 violable --

13 DR. MICHELSON: :Violable,.all violable treatments.

14 DR. REED: Yes.

15 DR. MICHELSON: So, but maybe that hasn't caught up

16 with them. Is there something unique, in other words, about a

17 violable versus a phosphate treatment that might make this

18 probable cure for the reactor plants.

19 I think there's all -- all violable treatments now -

20 -

21 DR. REED: Well, I would suspect that pipe line

22 velocity -- somebody goes back --

23 DR. MICHELSON: Oh, yes. t mean--

24 DR. REED: -- to project engineers.

25 mi. MITCHELSON: -- thait's oiie consideration. I just
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1 wondered if water treatment has anything.to do with it.

2 Because there are differences .in water treatment.X.-

3 DR. WU: I think.that it.has-something to-do with it,

4 especially you look at in a USPWR since the conversion to ADT.

5 We had extension problem at the beginning.

6 So, everybody working religiously, try to kill oxygen

7 in the feedwater line. dAnd I.think that had. -- personal, I

8 would think that has some to do with It.

9 DR. MICHELSON: Maybe the foreign reactor -- aren't

10 most the foreign reactors going to all violable now?

11 DR. REED: Yes. ;- -- =

12 DR. MICHELSON: So,. they -:

13 DR. REED: The Swiss --

14 DR. MICHELSON: -- ought to switch over to it since

15 we can relate It to the all violable.

16 DR. REED: The Swiss have just gone back to all

17 violable. Besnau -- they were originally all:;violable; they

18 went to phosphates, and they're going back on violable.

19 DR. WU: The final slide shows what follow-up actions

20 that the task force intends to take. First is to determine the

21 long term operatability of the feedwater lines at:-the Trojan

22 plant. - - .

23 And second, as the combined information obtained from

24 t.4 h Trojan eovent.; with thtw. i t tstl:y lssonses LoA NRC hil leLill -

25 - that's the pipe water.
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1 Bulletin 8701 formulate NRC regulatory position

2 regarding pipe-water thinning issue in operating plants.

3 DR. EBERSOLE,: Let me ask you a question about that

4 bulletin. Am I to read that as extrapolated to all kinds of

5 pipes, not necessarily feedwater?

6 DR. WU: That's correct.: Pipe wall thinning, that's

7 the generic issue, not just feedwater line;,condensate line --

8 DR. EBERSOLEv: No matter-what --

9 DR. WU: He specifically -- high energy --

10 DR. EBERSOLE: Well, even service water pla --

11 DR. WU: Carbon steel piping system.

12 DR. EBERSOLE:. - Yes. .Okay..::,

13 DR. WU: And we4 intend to-issue a Commission paper on

14 the industry practice by the end of '87. And then assess the

15 need for regulatory action if it's needed by mid 1988.

16 Also, we'll be working with the SME code committee on

17 the in-service inspection-to address the pipe wall thinning

1 issue, and to provide guidance for:the industry for-pipe-wall

19 thinnings.

20 DR. EBERSOLE: Well, in view of the fact that you

21 found this when it was one cycle away from getting to the point

22 where you would be nervous about it, how do you know there

23 aren't some feedwater lines out there now that are about to go

24 Ions:-'.

25 Shouldn't you require enclosure, rather than just an
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1 open-ended paper, which'is whatyou put there 
in it now.

2 Shouldn't we require an answer from them as'to 
how they regard

3 that, and what action they'.vetaken'on a conscientious 
basis?

4 DR. Wu: That's the reason why we rushed out that

5 Information now, is --

6 DR. EBERSOLE: Yes. But you didn't ask for any

7 enclosure on it.

8 DR. WU: Because the .code Section l1 is 'an inspection

9 code that does not really require. any licensee 
to inspect wall

to thickness even with a Class 2 piping.

11 Only for the wall,

12 DR. EBERSOLE:* But a given set of plants may never

13 even answer your opinion.-`.Right?-,

14 DR. WU: Say it again.

15 DR. EBERSOLE: A given group --

1G DR. WU: No, no --

17 DR. McCRACKEN:o--. :I'd1like .to correct:.another. statement

18 you made which was you said even service water 
Piping, the

19 answer is no.

20 This is high energy piping only.

21 DR. EBERSOLE: So, you're not going to look at piping

22 --

23 DR. McCRACKEN: It's not low energy.

24 DR. MICIIET.SOM: That Is I'1y I1. won' Igo0 At. our llR,

2S then, because that's classified betore --
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1 DR. EDERSOLE: And is.there a valid reason for your

2 not looking at that against this plant?

3 DR. McCRACKENt_:; wYes.because we felt this was an

4 important enough issue that we intended to address 
it through a

5 bulletin because of the effect high energy failures 
can have on

6 a ot of other systems and system interactions..

7 And we didn't wantons6 get this all tied on into 
a

0 large generic issue so it was going to take years 
to resolve.

9 We're looking for a very fast closure on this issue.

10 You notico the second bullet -- the second item underneath

11 which says we will determine by the middle of 
'88 what our

12 actions are going to be, which -is either industry's 
doing

13 enough, or we've got to do more -from a regulatory 
point of

14 view.

15 DR. EBERSOLE: Is that, again, just on feedwater

16 piping?

17 DRI. McCRACKEN: -All high energy carbon steel 
lines.

18 DR. EBERSOLE: So, you leave out-the ct.it al piping

19 in service water -- component cooling.

20 DR. McCRACKEN: You choose not to address service

21 water in this particular bulletin. We're looking at service

22 water as another generic issue on Trojan service water piping.

23 DR. MTCHTELSON: flow are you going to f`ick .up our HP -

24 - or will you at ali? Sense 'f it's Prime energy isn't- known as

25 low energy but the system is classified as low energy because

Heritage --Reporting -Corporation-
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1 two percent of the time',-are',,less ,,,spoken, of.

2 DR. McCRACKEN e',.rilli'p'ick' Up ''thqe'experience from

3 them because we've asked asi'part. of the bulletinwhat their

4 experiences have been in experiencing erosion or erosion\

5 corrosion, or any type of wall thinning. :': :

6 DR. MICHIELSON:.;- They-haven'-t looked.,-- ,.e,;

7 DR. McCRACKEN:'` -- They haven't looked specifically, but

8 a number heave found It when'.they were doingt'other things, like

9 preparing valves, and they found it.

10 We've asked, "What have you found?" not, "Have you

11 looked for it?" So, we're trying to get a history of what

12 they've found which will'influence what we will do'-as far as

13 looking at the low energy piping systems. K, ';<-:

14 DR. MICHELSON: One other question is that, the most

15 Immediate jeopardy might be involved in those cases where

16 people are now recording theirtpipe width restraints',''and so

17 forth, on high energy pipes.. ..

18 Are there any cases-of high energy lines'-- and

19 feedwater was allotted by a containment --- are there any cases

20 where we have allotted to remove-their restraints,-because

21 those you ought to look at 'quicker7 ?,-, -

22 DR. McCRACKEN: -No.

23 DR. MICHELSON: Then so ear, all high energy lines --

24 carbon steel inside a contai.iment --

25 DR. McCRACKEN: We haven't approved the. removal on

Herltage .,Reporting, corporat I on..
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1 any of the high energy":carbon steel lines yet'.-

2 DR. MICHELWeil,, I -

3 DR. McCRACKENC"2.And'Idon't think we wIll

4 DR. EBERSOLE: This information --. this NRC bulletin,

5 f701 -- you're going to get responses from the industry 
from

6 that, right?

7 DR. McCRACKEN:1':Ye ' - 6, - '

8 DR. EBERSOLEs What kind of a time schedule are they

9 coming in on?

10 DR. McCRACKEN: Today -- this week, they're due.

11 DR. WU: This'is the last woek., And`I already have

12 licensee called that theyhmight be' f:ew daysldate.-

13 DR. EBERSOLEt-:'Okay. That's the end of your

14 presentation? Any other questions or comments by the

15 committeet

16 Let me ask the committee -- is there any'further

17 responses that they think are'indicated to the',staff 
in a

10 written form here? I don't see any.

19 DR. REED: Well, something that disturbs me here is

20 that somehow we got these pipe line velocities 
up to these

21 large numbers.

22 And I wish somebody-would go backto, Y afnd fossil

23 plants of 20, or 30 or 40 years ago and find out'what the rule

2.4 f t.luiib) wans for lipot lI i -loc '?. it icS -- ncnd why-did ii- shi ft.?

25 DR. EI3ERSOLE: WeIJ, it's saturated steam.

Heritage Reporting C-Corporation
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DR. MICIELSOHItl;ise btoe clledt feet per
~~~~~~~~~~~~~~~~~~~~~~~~~~~~~

2 second; then people pushed Wto l5and then they-describe --

3 DR. REED: And here, 'we've got tho nuclear plants up

4 to 22. What the hell's going on?

5 DR. WU: I think we'.re throwing away the intensity.

6 DR. MICliELSON:-¢....... McGuires -operate~under;-25... :SSome

7 people I know -- P .

8 DR. REED: What has happened? Has the young, new

9 engilneers from television land forgot --

10 DR. MICHELSON: Wellrthere's another plant with

11 saturated steam, burning coal. <

12 DR. REED: Well, Iho somebody willl; check it back,

13 cause I can't believe that plants in the past -- some of these

l4 that are 50 years old and more -- were ever running these kind

15 of velocities. .

16 DR. MICHELSON: :Don't-.you,.know that the'quality of

17 equipment at L'9 is devlin'n gas, we learn more and more about

18 how to Cut the marqins?

19 DR. KERR: Gentlemen, you're cutting into break time.

20

21 DR. EBERSOLE: Any 'other- questions?,

22 (No response.)

2.3 We're two minutes over.

24 D11. KERlP: I t a e. i t no t'irther extrovert.

25 DR. EBERSOLE: I trke iL that's tihe case.

heritage lReporting Corporation
(202) 628-4888



1

2

DR. KERR- Gentlemen, we thank you.

(Whereupon, at -320 p.m., the hearing

412

was concluded.)
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