RIGINAL  ACHWT 0080,

. ’i': o] x’

OFFICIAL TRANSCRIPT OF PROCEEDINGS

Agency:

Nuclear Regulatory Commission

Advisory Committee on Nuclear Waste

Title: 61

28T ACNW Meeting

Docket No,

LOCATION:

DATE: Thursday, Pebruar y 24, 1994 PAGES: 278 = 386

ANN RILEY & ASSOCTIATES, LTD.
1612 K St., N.W., Suits 300
Washingtos, D.C. 20006
(202) 293-3959




OFFICIAI IRANSCRIPT OF PROCEEDINGS

¥ RILEY & ASSOCIATES, LTD.

1612 K St.,N.W. Suite J0g
Washington, D.C. 20006
(202) 293.304




PUBLIC NOTICE BY THE
UNITED STATE NUCLEAR REGULATORY COMMISSION'S

ADVISORY COMMITTEE ON NUCLEAR WASTE

February 24, 1994
DATE:

The contents of this transcript of the proceedings
of the United States Nuclear Regulatory Commission's
Advisory Committee on Nuclear Waste, (date)

February 24, 1994
, as Reported herein, are a

record of the discussions recorded at the meeting held on
the above date.
This transcript has not been reviewed, corrected

or edited, and it may contain inaccuracies.

ANN RILEY & ASSOCIATES, Ltd.
Court Reporters
1612 K. Street, N.W., Suite 300
Washington, D. C. 20006

(202) 293-3950 |
RO e R Rl






10

A4

12

e e e G A e b e s i e
-

13

14

18

20

21

22

24

25

Washington, D.C. 20006
l (202) 293-3950

T |

279
PROCEEDINGS

MR. STEINDLER: Good morning. The meeting will
come to order.

Thie is the second day of the 6lst meeting of the
Advisory Committee on Nuclear Waste. The same ground rules
we had yesterday will apply today.

During today's meeting all of the sessions are
going to be open. The Committee is going to hear reports on
some of the recent field trips and meetings that the members
and the staff took and decide on that basis what kind of
further action we should take.

These field trips and reports will include a
discussion of the report on the pneumatic pathway meeting, a
report on issues related to the exploratory studies facility
in Nevada, some highlights of a field trip on erosion, and a
field trip to the newly uncovered, or discovered, or both,
Sun Dance fault.

In addition, the Committee will discuss
anticipated and proposed activities for the future meeting
agenda, administrative and organizational matters as they
arise and as they seem appropriate.

Ms. Lynn Deering, to my right, three down, is the
Designated Federal Official for the initial session of the
meeting.

The meeting is being conducted in accordance with
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the provisions of the Federal Advisory Committee Act. We
have received no written statements or requests to make oral
statements from members of the public regarding today's
activities. As usual, if someone wishes to address the
Committee for any reason, they should make arrangements to
do go and we will provide some time for that activity.

It is requested that all speakers use one of the
microphones, identify himself or herself, and speak with
sufficient clarity and volume to be readily heard by both
the members, the audience, and the reporter.

Are there any opening comments that any of the
members or Ken would like to make?

[No response.]

MR. STEINDLER: Let's move tc the agenda. 1
believe Bill Hinze is the lead member for the activity on
pneumatic pathways and the subsegquent discussions.

Bill.

MR. HINZE: Mr. Chairman, what I would like to do
is pass this to Lynn Deering of the staff who attended the
Nye County Pneumatic Pathways Workehop. We have a report on
that and some suggestions of follow-up items.

Lynn, let's make certain that we are all looking
at the correct documents. We have an additional document,
Is this a replacement?

MS. DEERING: What you are holding is a status
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report on the pneumatic pathways meeting. I handed it out
yesterday.

I was the only one to attend this meeting.
Somebody from the NRC staff is supposed to be in the
audience, I may call on him at some point when he shows up.

I will try to go through this fairly guickly.

This was January 26 and 27 in Las Vegas. I would like to
give you a brief background on why this meeting came about.

MR. HINZE: Lynn, before you go back that far, why
don't you make certain that we are all together in terms of
a what a pneumatic pathway is and why it is important?

MS. DEERING: Pneumatic pathways, meaning air,
vapor or gas phase as opposed to liquid. The reason it's
important was really the subject of the workshop and wide
diverging views as to why and whether pneumatic data is
important.

I think the most important point is what the state
raised about a year ago. There is quite a lot of momentum
behind getting the underground on this project. This,
unfortunately, competes with a lot of the existing testing
for surface-based testing, boreholes and that sort of thing,
including pneumatic testing that was planned. This is two
competing issues in the program right now. In many ways
this was the central issue to the workshop.

About a year ago, the state wrote a Jetter to the
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NRC and indicated that they felt if pneumatic data could not
be collected prior to the ESF being constructed that there
could be serious consequences such that NRC couldn't make
regulatory findings with respect tc performance objectives,
radionuclide release via gaseous pathways, as wesll as
groundwater travel time. The the state was interpreting
groundwater in the NRC's regulation to include the vapor
phase. If this were true, then NRC in its groundwater
travel time requirement needs to look at the fastest path,
which could be the vapor phase, and this had potential
gerious consequences.

Since that time, I think NRC has openly stated
that groundwater does not in fact include vapor; that was
not the intent in the regulation. I think therefore that
concern of the states, I would assume, is going to go away
if NRC makes chat position clear.

Basically, these were the origins a year ago.

The NRC also had concerns about the need to
collect baseline pneumatic data before the ESF was
congtructed, and they had a number of comments on the
record, one ¢f which related to the need to collect isotope
geochemical data prior to the effects ¢f the ventilation
from the tunnel, because they felt that the tunnel
ventilation could seriously affect this kind of data.

The USGS also got involved. They were asked their
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opinion. We have a couple USGS folks in the audience. They
might want to chime in at any time,.

The USGE wrote letters, which we have in our file,
that suggest, yes, this could be very serious, and they
proposed some possible accelerated testing, most of which
was actually already planned. They felt, let's accelerate
it and make sure it gets done and we have adequate time to
monitor at least one year before the ESF comes in.

Nye County felt, for various reasons, that they
wanted to pull all of the interested parties together in one
room to gort of hash this cut. That is what happened at
this meeting. TI'll just go over some highlights of that
meeting.

Please interrupt me at any time if you have a
question, That's fine.

The current conceptual model is a thin-bedded unit
which lies between the upper Tiva Canyon and the lower
Topapaw Springs repository unit. There was a lot of
emphasis during this meeting on whether or not that is in
fact a barrier. This was a theme throughout the meeting and
the data that one would need to collect to determine whether
or not in fact you had gas flow between Tiva and Topapaw
Springs or whether or not this bedded unit was serving as a
barrier. I think the modelers felt that this was really

important in order to understand gas flow, whether the
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system was dynamic or static.

I think testing will be done. The USGS proposed
air permeability testing and pressure transducers in the
upper and lower unit. It sounds like there is information
and plans to collect the data they need to test whether or
not this in fact a barrier.

What is not clear, at least to me, was the
significance of this unit as a barrier. A DOE management
person said, "In all likelihood, we're not planning on
relying on this as a barrier to limit gaseous radicnuclide
releases." On the other hand, there was concern expressed
that if this was in fact a laterally continuous barrier, it
could create problems of its own; rather than serve as a
positive influence, it could be negative in that it could
trap vapors and not allow the mountain to dry out as some of
these thermal loading scenarios are planning on.

I would also say that there waes a lot of emphasis

on thermal loading: once the effect of heat comes into play,

digcussion was devoted towards thermal loading and the
relationship of pneumatic pathways to thermal loading.

It was pretty unanimous that this data was
impertant for all kinds of different reasons, but for the
most part for modeling., The modelere felt they needed to at

i
3
é
|
how will that affect vapor redistribution? A lot of 1
!
l
least understand existing conditions -- pressure, ‘

|

|

i
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temperature, saturation, and so forth -- before they could
go on to predict the effects of heat. And boundary
conditions for modeling. So there was a lot of emphasis on
the need for this data for modeling.

Just a few more cbservations. I think it was
important what the NRC said about groundwater and the
definition of groundwater.

MR. HINZE: That has only been stated. There is
no written communication on that?

MS. DEERING: Not that I'm aware of.

MR, HINZE: 1Is there any indication planned on

-t
< 2
ol
("
2

MS8. DEERING: Nye County encouraged the NRC to
clarify that position, and they were suggesting with
guidance. I don't know what NRC's plans are. That is why I
am hoping that Bill Ford can comment on this. We asked the
NRC to come and talk to the ACNW on their position on the
importance of pneumatic pathways: does groundwater travel
time include vapor phase?

We have asked them to come down. They felt that
they had a lot of pre-decisional information and they didn't
want to do it at this time. They are planning some
activities related to this issue.

When Bill Ford comes here, we would like to ask

him what NRC staff is planning and whether or not we would
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like to still invite them down, if they would cshure with us
what they are doing on this issue. Because it really wasn't
clear when we left this meeting what the follow-up action
was or what the regsults of this meeting would be, if any.

It seemed that the USGS for the most part were
satigfied. They had a plan on the table; DOE seemed to be
interested in adopting most of it; but overriding everything
was this schedule, the ESF. 1 think at the end there were
concerns expressed by lots of people: How realistic is this?
How serious is DOE taking this? Is it really a priority?
Will this plan actually be implemented? We know the TBM is
coming in in August.

There was a lot of sort of snickering. People
laughed that the TBM would actually begin operating in
August. I've not heard an official slip on that, but it
seemed that people thought it was kind of humorous, that
that really wasn't going to happen and that we had more time
than we thought to get this baseline pneumatic information.
But I felt uneasy about that, because I felt they should be
officially slipped and built into the schedule sc that we
all have assurance that this information that seems to be
important will in fact be collected.

I would also add that there was no discussion that
I heard of the analysis of this information. It was not

clear how they would make a decision whether or not *“hey
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and what kind of analysis and interpretation they would do. |

have something called study plans that covered these topics.

MR. HINZE: Back in the Paleolithic we used to |

Did anyone at this meeting ever refer to a study plan? |

being proposed here in terms of accelerated testing, gas

chemistry, pneumatic, air permeability testing of faults, et

cetera,

is in there; it's all in the study plans; it's

ME. DEERING: Yes. 1 heard more than once what is !

covered over the nine unsaturated zone study plans; you just

have to sort of pluck it out,

I'm not sure if there is a single comprehensive

that you can throw on the table and say it's here and

it shows the different study plans that it is drawing from.

I have never seen anything like that.

!
|
%
MR. HINZE: 1Is there a pneumatic pathways SAR in 1
is loocking at this in its totality or someone that ]

has esyongibility for this?

MS DEERING: It wasn't obvious, if it's true. It
seemed that it might have been shared responsibility. Gene
Yonker was present and representing DOE management. Joe

studies, was there and representing the data that they were

planning on collecting. I can look into that and find out.

D'Lugosz, who is the DOE manager of unsaturated zone
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But the NRC staff plans to take some action to find out.
They have a lot of questions based on that meeting.

MR. HINZE: The reason I asked that is because of
our discussion yesterday about integration and the SEA's
numerous comments and guestions regarding the whole problem
of integration. When you see a topic being investigated in
a number of study plans, you wonder where the integration is
going to take place.

MS. DEERING: That's a very good gquestion. It
wasn't obvious.

MR. STEINDLER: Can I go back a few feet?

MS. DEERING: Yes.

MR. STEINDLER: What is it that they are looking
for by way of data? 1Is it really true that the gas
permeability of the various beds adjacent to the repository
horizon is unknown? Doeg that make sense?

MS. DEERING: Matrix, fractures and faults: these
are difficult things to measure and on a repository-wide
scale in particular it is difficult to get the spatial
variability of this kind of information. Apparently this is
highly significant to have for your modeling to understand
gas flow. You need to know the permeabilities, be it bulk
permeability or permeabilities of the faults. 1 get the
impression they want to do this and there are plans to do

it. There are only so many boreholes that they have.

ANN RILEY & ASSOCIATES, LTD.
Court Reporters
1612 K Street, N.W., Suite 300
Washington, D.C. 20006
(202) 293-3350

Sy

e =TSN

R R R PUD P SR b



e e e w p— T

B e e e e 4

Y I e — -

10

11

12

13

14

15

16

1%

18

19

20

289

I get tne feeling it's a very difficult thing
technically, methodology-wise, just to get these
permeabilities. But no, they don't have the kind of
information that they need at this point, particularly on
faults,

MR, STEINDLER: Is it reasonable to suppose that
gas permeability done on cored samples that you pull up out
of the various boreholes is going to be significantly
different than the gross permeability of the entire layer?
One assumes that that is a reascnable assumption.

In order to get the latter data, are they planning
to drill additional boreholes and do a whole formation study
in some fashion or another?

It doesn't sound like they are going to have all
that much time unless they put a two-year hold on the
exploratory studies facility.

MS. DEERING: 1 don't want to misspeak. It was
not clear and 1 don't want to profess to understand exactly
what they are going to do and how it differs from where they
were a year ago. I heard many concerns expressed from the
principal investigators that there are limitations in the
existing plan on what is going to be measured and the scale
and the time frames in which we have to monitor.

MR. STEINDLER: Aside from the uncertainty as to

whern the boring machine was going to start operating, was
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1 there any noise made about delaying the actual start of |
. 2 tunnel boring for a year or two?
’ 3 MS. DEERING: No. There was absolutely no formal
t 4 commitment like that from DOE. I think that is one of the |
! 5 things that was missing. It seems that they are ready to '
! 3 prove that we're fine: chances are we are not going to |
: 7 start on time; there will be plenty of time to collect this. :
! 8 It just seems like there was no commitment, nor, as 1 said, |
1 9 the analysis to model any of this data once it's collected '
10 prior to ESF construction.
11 MR, STEINDLER: That latter point doesn't trouble
12 me all that much.
13 Was there any way in which the importance of
E 14 pneumatic data acquisition to modeling the performance of
i . 15 the entire reposirory was evaluated? Does it really make a
i 16 difference? How important is it to the performance of the
; 17 repository and retentior Lf fission products, or what have
1 i8 you? In other words, wces anybody care? |
: 19 MS. DEERING: A lot of people care, or they feel 5
! 20 that it's significant.
E 21 MR. GARRICK: Have there been calculations made of
5 22 different levels of permeability due to the vneumatic
E 23 pathway?
t 24 MS., DEERING: They have locked at different
! 25 options for thermal loading. There have been calculations
|
|
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made without the data to support them.

MR. GARRICK: Are fthese calculations that carry
forward to consequences?

MS. DEERING: I'm not sure. I thirk it's just
flow.

MR. GARRICK: How can they bound the problem i}
they don't do some of that?

MS. DEERING: I didn't see any kind of
present.ation on here's what we've done to attempt to bound
the problem now; once we get the data, we can look at whieh
of these possibilities we can throw out.

MR, GARRICK: I don't understand that. I don't
understand why we are always looking at the data and not
doing calculations to tell us what data we should be looking
for.

MS. DEERING: I understand.

Bill, as far as you know, have calculations been
done to bound the problem, whether or not this pneumatic is
even important?

MR. FORD: My name is Bill Ford. I'm a
geochydrologist with NMSS,

Did Lynn explain why the state feels the data is
important to site performance?

MR. HINZE: She mentioned something about that., I

really think that we might even defer the answer to this
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1 different from what we have seen before. 1 have overheads
. 2 on that.
3 Does that answer that?
4 MR. HINZE: That's fine, Bill, if you would like
5 to show us those overheads.
6 John, did you get the answer?
7 MR. GARRICK: Yes, a frustrating answer. I
8 continue to see that there is so much preoccupation with the
9 process and the procedures that there is nobody loocking at
| 10 the technical issues from a fundamental standpoint and using
13 that information to scope the activities that are related to
12 the regulatory findings. 1I'm sure that has been done, but ]
13 sure haven't seen it.
14 MS. DEERING: I would just comment that at
. 15 Lawrence Livermore Tom Buscheck in particular has done a lot
16 of modeling on thermal loading. He does not have the data
17 to support it, like I mentioned. He needs information on
18 bulk permeabilities. He needs information from heater block
19 tests that are just being set up now. He's looked at, "if 1
20 get this data, I can tell you how significant redistribution
21 of water can be given various thermal loading options.™
22 Heat pipe effects is one concern.
23 In other words, I would say he's moving towards
24 what you are talking about but the data isn't there to
25 support it, so that is why they are going out there to
. ANN RILEY & ASSOCI/ 1S, LTD.
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phase 2, several of our fellows. The people that have been
doiny modeling to date have '=lt the gas pathway would be so
fast that it wasn't that much of a significant barrier. 8o
that might give you some feel for how fast they are thinking
gas might move in the mountain, but I don't believe they are
modeling this type of proposed barrier that the state has
proposed.

Some of the thoughts we had in terms of if you
needed this information to model gaseous radionuclide
release, we were thinking that perhaps you could collect the
data. At some later date, when the ESF was under ground, at
some time go around and collect your air pressures and use
that data to calibrate vour codes.

I'm not saying this is our final decision., We are
still exploring it. I'm just giving you some of the thought
process which has gone into the pneumatic airflow issue.

The other thought we have had is that it might be
possible that it's not do or die with the air data. If
someday it decides that this is an important piece of data
to have, if you need this to really characterize the site,
that it might be possible to collect this data by either
shutting off parts of the ESF to the atmosphere, closing

doors to the thing or just shutting it down for a while,
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1 MR. FORD: I have some overheads on that one.
2 MR, HINZE: While Bill is getting his
3 transparencies together, Lynn, does DOE have an accelerated
4 program in place to obtain as much information as possible
5 before the ESF is cut and to conduct these tests as part of
6 the ESF studies? 1Is the.e an accelerated program here?
7 MS. DEERING: It was certainly alluded to but it
8 was questioned: Does DOE really place this as a high
9 priority, and, as all their accelerated programs, does it
10 mean anything?
11 MR. HINZE: That's true enough, but you and I
1.2 attended the ESF design and construction meeting and DOE did
13 talk, not at length or in detail, but they did state that
14 this was part of the aluove procedures and that the
15 pneuratic pathways were going to be a very important factor
16 and they focused on the winter section of it.
17 MS. DEERING: I guess I would add that I heard
18 them describe testing that would be conducted before, during
19 and after ECF coanstruction so that they could look at the
20 effects of ESF .:nstruction through t» .r surface-bhased
23 testing. I don't know beyond that. I really can't answer
22 your question. |
23 MR. HINZE: Doesn't the DOE letter in response to j
24 the state make it clear that they are going to have an %
l
25 extensive program in ‘his area and as rapidly as possible? i
|
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MS. DEERING: That's a hard question to answer. 1
think the intent is there, but nocbody is standing up, saying

MR. HINZE: 1 have the responsibility; I'm going
to follow through.

MS. DEERING: Exactly.

MR. FORD: I would like to answer the question on
igotopes and I think I will go into some of the accelerated
drilling program.

This is the open item on progress report 6 and 7,
which asks what evaluation hasg DOE mace of the potential for
air movement from the ESF toc adversely impact the collection
of geochemical data necessary for site characterization? It
was made with respect to progress report 6 and 7.

Here is the basis of it. This contains the
species that you asked for. Basically, we are concerned
that chemical species such a deuterium, tritium, freon-11
and freon-12, argon 39, carbon 14, and oxygen 18 could move
through the unsaturated zone in both liquid and gas phases.
If the air from the ESF moves significant distances along
paths of high air permeability, such as open fractures,
gases from drifts, and could mix with liquids and gases and
gases in the rock, at locations where this occurs future
geochemical sampling of pre-disturbance baseline conditions

could be compromised.
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A lot of these are u. 4 to try and get a handle on
the rate of groundwater flo: n the unsaturated zone as well
ag the rate of gas movement from a geochemical standpoint.
The concern pictorially was that we weren't concerned with
air pressures or drying; we were concerned with gas
circulation, that this phenomcna could occur even with no
changes in humidity. In oti.: rds, no drying.

The idea was that »{ w have air circulating |

through the ESF, and Topapaw .. .ngs is considered to be

highly fractured, that yo . through the fractures have

gas circulation move out sc nistance, and then at some !
future date when you drill . e hole in that location that |
the isotep ~ fimnaLuirecs . . have changed because isotopes

that are found in the atmos' -=re, such as tritium, might
move as a gas through the rock and then exchange with a
liquid form, or you might gas sample at that location and
get recent tritium that might not have been there, for
example, or collect water samples at that location that
would record recent critium ¢ at had moved there as gas from
the ESF and then moved into t.2 liquid phase.

We had gotten gui.~ a range of opinions on whether
or not this effect w... ™= . rge or small. We had talked |
with a lot of USGS peop. /e knew that there was a range
of opinion internally with : : USGS as to whether the effect

would be large or small.
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So we put it in a question format to see if we
could encourage the Department of Energy to get together
with their scientists, discuss and see if it was significant
problem, and if it was a significant problem or they
couldn't determine the extent of the effect, that they could
see if they could put together some way to collect this data
or some of this data beforehand if they felt it was
important. There was some debate if it moves as a gas
anyway, if the mountain 1s breathing that it might not be
that useful.

Given that gray area, what we were trying to do is
encourage them to look at the problem and see if it was
important and see if they needed to take some action. That
is the theme in which the recommendation is written:
Congideration should be given to the anticipated effect of
air movement from the ESF on surface-based geochemical
tests, If air movement from the ESF is anticipated to
significantly affect the gathering of geochemical data
necessary for licensing from surface-based tests, then we
recommended that this data be collected before it can be
compromised.

They did respond to us. They have recommended an
accelerated surface-based testing program.

I think this is the one that you may have seen in

some of your other meetings. It's a markup that I did to
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show you, 1 just cclored the existing holes versus holes
that are planned to be drilled.

This is the ESF through the Topapaw Spring, the
two ramps on either side, the north ramp and the south ramp.
This is the outline of the repository block superimposed on
the site.

Here you see some of the faults, the Ghost Dance
fault, the Imbricate fault, Solitario Canyon.

These are the holes that they plan to include in
this accelerated surface-based testing program. This
program is geared to answer the two NRC open items and the
additional state concern on pneumatic testing.

You have seen some of the overiieads in your
previous meetings on what data they plan to collect. They
plan to collect gas samples, gas chemistry:; they plan to
collect airflow, and they plan to collect air pressure data,
and in some of the holes they are going to be collecting
water chemistries. I think you can assume from tha. ' ‘"t
the holes that are not drilled yet are where they will
collect the water chemistries, because that requires core.

As you can see from the yellow holes on here,
these are the holes that already exist. They are going to
pump them using packers and collect gas chemistry so they
can get their samples quickly, and they are going to monitor

them, some of them continucusly. The holes near the ESF, in

ANN RILEY & ASSOCIATES, LTD.
Court Reporters
1612 X Street, N.W., Suite 300
Washington, D.C., 20006
(202) 293-3950



ﬁ

l-'- B it B b e | S 4 s btk b e b A

10
11
L
13
14

3

17
18
6.
20
21
22
23
24

25

304
the first year's construction, which is about that distance,
they plan to probably monitor quarterly until the ESF gets
close, and they are going to look to see what effects the
ESF could have on their data.

MR. STEINDLER: Do all those holes stop at the
repository horizon or are they deeper?

MR, FORD: I don't know. We were talking about
this in the staff. We wanted to wait until after the Nye
County meeting to come back and look at these and see if we
wanted to request more information from DOE.

MR. STEINDLER: Dcesn't the series of holes that
extend into the upper and lower bedded zones basically
represent the same kind of intrusion, with perhaps a slight
difference in size, but the same kind of intrusion as the
exploratory studies facility?

MR. FORD: Putting a hole in it?

MR. STEINDLER: You've got ten holes already.

MR. FORD: This was mentioned at the site. The
concern was that there have already been a lot of holes
drilled over the site. 8o it may be that there is no
background ambient data, undisturbed data. That was one of
the concerns expressed at the Nye County meeting.

In answer to your question about how deep all
these holes go, some of them, I can tell you, go from the

surface. The 8D bcrehole goes from the surface to the water
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table; UZ-7 does; this one we'll plan to go from the surface
tc the water table; this one goes from the surface to the
water table.

These holes I'm not sure about. Those are
engineering boreholes. They didn't send me the depths for
these boreholes.

The other thing that I think was lacking at the
USGS presentation, the letter that has been sent to us, is
they haven't described yet why they are collecting the data:
We're collecting this geochemistry data to answer this
concern.

For example, just for hypothesis, if you wanted to
say, well, we're going out and we are collecting some water
samples from our core soc we'll have isotope data from these
holes, and our scientists feel that because these samples
are coming from densely welded matrix where the air can't
move in and exchange rapidly, or we don't expect much rapid
change in isctopes, and by gas sampling these wells would
give us early warning anyway and we can accelerate the
program further.

That kind of logic¢ hasn't been presented to the
NRC and 1 didn't hear it presented at the Nye County
meeting. They presented an accelerated drilling program,
which looks like they have had a lot of discussion and

thought. I heard a lot of experts from the USGS get up and
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say they thought the program would accomplish their
objectives, but we haven't had an explanation of what the
logic was.

The other thing I wanted to get around to is that
I thought I saw some additional holes presented at the Nye
County meeting. This is the map from the Nye County meeting
I'm overlaying. What we have in blue is an additional
circle of boreholes. 1I'm assuming they are part of the plan
but I'm not sure, so I may have to delve into that. It
looks like additional ones have been added. We may have
lost one, right here, but if this is correct, it looks like
we have picked up perhaps eight boreholes. I may need to g¢
back and ask some guestions about that,

Are there any additional questions?

MR. HINZE: Bill, before you joined us there was a
discussion of the consideration of the vapor phase as part
of the groundwater travel time. The question arose whether
the NRC was going to make a formal announcement on their
interpretation of whether the vapor phase was included in
the groundwater travel time. Could you brief us on that?

MR. FORD: 1 can tell you what I said at Nye
County, which is still valid. First of all, a little
background.

The state in some of its letters has said to us

that they believe the definition of groundwater in our rule
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applies to both water in its liquid, solid, vapor forms, the
ligquid and the vapor, and therefore groundwater travel time
would apply to both gaseous H20 as well as liquid H20. 1It's
the opinion of the NRC staff -- this is based on talking
with the people that originally wrote this definition, our
contractors and our cwn people -- it's always been the
opinion of the staff that groundwater travel time applied to
liguid water, but we haven't issued a formal statement tu
that effect.

I'm not sure I have the regulation here, but we do
have regulations and the giting criteria that regquires us to
loock at and characterize the gaseous pathways for
radionuclide release. The concern with radionuclide release
through the gaseous pathways iy in our regulations. 1It's in
122+

MR. HINZE: 1Is there a plan to make a sLatement on
this?

MR. FORD: Now you are going beyond my knowledge.

MR. HINZE: You sald you would tell us what you
did out in Nye County.

MR. FORD: That was it.

MR. HINZE: To both you and Lyun, was there a
discussion of any studies within the alcoves as part of the
ESF study program for the pneumatic pathways?

MR. FORD: No. 1 did not get the impression in
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terms of the concern of collecting data before it could be
disturbed by the ESF. We didn't have discussions of ESF
tests that 1 can remember.

MS. DEERING: The only thing that I thought was
kind of a circular discuseion was Tom Buscheck kept making
it known that he absolutely had to have data from heater
tests being conducted in the ESF in order to validate or
support or differentiate conceptual models that he is
working with. That is basically saying I need this date
before I can tell you whether or not you need to go in here
and collect this data before the ESF comes through. He just
needed the data from the ESF testing. That's really what he
was saying.

MR, FORD: I didn't think I heard him talking to
the issue. In his session he was explaining why pneumatic
data might be needed, because he was involved with gas and
vapor flow movement in a hot repository. His tests may take
four or five years in the ESF.

MR. STEINDLER: Was there any comment by the
Department as to whether or not they have selected a similar
regime for the repository for their esign purposes?

MR. FORD: ©No. I didn't get that impression. Tom
Buscheck talked about -- they don't have anything that is
actually cold. Everything has some heat. So a low heat

repository to a high heat repository.
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characterize the hydrologic properties and maybe
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eat

to

even the

geochemical, that you can just do it on thermal properties

because there is no water basically in the zone,
easier to cvollect data on thermal properties and

more confidence in that, he felt.

Iin some of the modeling studies I remember he has

and it's

you have

something like 10,000 years for rewetting in some of his hot

repository model scenarios that he has modeling.
a cooler repository, he says that's when his mod
affected by hydrologic features dealing with air

permeability and water permeability. That would

Whereas in

eling gets

imply, in

my mind, that he doesn't need this ambient data that much if

it's a real hot repository.

MR. HINZE: Do I understand correctly that all of

the questions and concerns that have been raised by NRC and

the SEA and regarding the subseguent progress reports that

deal with pneumatic pathways have been c¢losed ou

MR. FORD: No. Comment 123, which dea
dewatering, is still open, and question 1, which
mentioned at this meeting, is also still open.
is considering these at this time.

MR. HINZE: The response of DOE?
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MR. FORD: Yes.

MR. HINZE: Thank you.

MR. FORD: That's very much on ocur table at this
moment ,

MR. HINZE: 1Is there any schedule in mind?

MR. FORD: We are looking at question 1 and
comment 123 as we speak. I don't know if I can give you a
firm deadline to decide what to do with that, but I hope
it's sometime this spring. Hopefully much sooner.

We have to respond to the State of Nevada on the
pneumatic issue. We received a letter from the State of
Nevada the day before the Nye County meeting. The state has
asked that we make their sneumatic concern an objection. So
we have to respond to the state fairly quickly. My internal
deadline is the middle of March. We will still continue to
look at it even beyond that date whatever answei we give j
them.

Right at this point in time we have a team of
about four or five people that are working on it. Some of
them you know. Dick Codell, John Bradbury. Geochemists,
fellows that have worked with interflow modeling; also some
groundwater people., We'll be working with people at the
center and be talking to people inside and outside on these
issues,

MR. POMEROY: Just to refresh my memory, if you
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have an objection, that's the most serious category of
concern that you are stating and nothing can go forward in
that area until that objection is satisfied; is that
correct?

MR. FORD: That is correct. With the comments and
questions they can proceed at their own risk, so to speak,
but it's not considered that serious, that the site would be
compromised or you would lose some important piece of
information you absolutely have to have for licensing. So
the criteria are strict for an objection, to have one, and

also what it means.

MR. HINZE: Thank you very much, Bill.
MR. POMEROY: Yes, thank you.
MR. HINZE: Lynn, is there more that we should be

discussing on this issue from your trip report?

MS. DEERING: I think that covers it. I'm glad
Bill explained to us what staff was going to be doing. 1
knew they had to respond to the letter and also the

accelerated plan. I think we should keep abreast of what

they are doing. 1I'm not sure what action we need to take at

this time.

MR. STEINDLER: Is any of thig likely to come

bouncing on the Commicsion's desk? For example, the

definition of groundwater travel time, what's groundwater.

Is that likely to come to the Commission?
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1 MS. DEERING: I believe that went to OGC, but I
. 2 don't know if the Commission would really get involved in
3 that. I think Nye County recommended NRC develop guidance
4 or a rulemaking to clarify the definition of groundwater,
5 and if that were to happen, I suppose the Commission would.
6 MR. STEINDLER: Jf a letter from the state comes
7 to the NRC requesting a particular action, such as make this
8 an objection, does the response go back from the staff?
9 Dces the response go back from the Chairman? What's the
10 mechanism of responding tec the state for a request of this
11 kind?
12 MR. FORD: For the objection?
13 MR. STEINDLER: Yes.
14 MR, FORD: I assume that it will be signed off by
. 1% the division director. A letter will go back to the state
16 saying, yes, we agree it should be an objection, or no, and
17 anything else you want to say.
18 MR. STEINDLER: That's at the division director
19 level?
20 MR. FORD: Yes.
21 MR. HINZE: I think, Marty, one of the concerns is
22 whether we feel that this is not being adequately handled at
23 this point and that there is the potential for jeopardizing
24 the characterization of the site with the develcpmer of the
25 ESF. That might not land on the Commissioner's des 2xcept
. ANN RILEY & ASSOCIATES, LTD.
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My personal feeling is

that the staff has this well in hand not only with the kind

of work that Bill was talking about, but as part of the
general ESF design guidance and construction guidance the

topic of pneumatic pathways was prominent there.

I don't see that this is something that we should

do anything with at this time, but 1 agree with Lynn that
this is something that ought to be monitored. There is a

lot of movement within DOE, within NRC and within our own

discussions about groundwater travel time, and I think those

things are going to come to a head rather rapidly. They may

lead to some kind of communications.

MR. STEINDLER: I think basically that I would

agree with you. I have got one issue, though, that I would

like to raise, and it comes bouncing somewhat akin to what

John was just saying. I wonder whether the NRC staff ought

not to go through an almost back of the envelope mental
exercise that starts out with the assumption that DOE may
elect to use the hot repeository concept, and let's assume
re-gaturation times of some fairly long period, say 10,000
years, and then determine whether or not pneumatic pathway
data will become an important part of the performance
assegssment process.

If that turns out tc be trivial, then I think

watching to see what DOE is doing is probably a good idea,
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but that's as far as it needs to go. If it turns out not to
be trivial, then prod the system just a little further and
see whether or not the potential maximum disruption that you
get for data collection or accuracy of data that you might
collect on gas permeability of the two potential gas
impermeable layers, although impermeability at that site
etrikes me as an oxymoron.

If those things are important, then at least the
staff has some mechanism of commenting to DOE that, hey,
hold it guys, there may be something here you need to look
at .

I must say I am oversimplifying the ability to do
that. That envelcope may be very large, for all I know, the
back of which you are using. 1 would think that somewhere
in the staff's capabilitieg that rough estimate ought to be
possible, That's not an issue that the Commission at this
stage of the game needs to look at. If there is conflict
between what the staff concludes and what the DOE is doing,
then we ought to run up a flag tc some extent, informally,
perhaps.

MS. DEERING: Before we could take any action,
would we need to have the staff down here to discuss with us
how they are approaching -- the thermal loading is central
to everything, it seems, for repository performance -- that

problem, to know how to work with DOE? That might be an
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MR. STEINDLER: That issue is complicated by the
comments we've heard, either directly or indirectly, about
the impact of a high temperature repository on the
engineering properties of the associated rock and the
inability te predict. That was the choice, apparently, when
you have a high temperature. The corrosion people are happy
as a lark because they don't have a liquid transfer path, et
cetera, et cetera; the geo-engineering, the technical
engineering pecple are panicked because predicting at high
temperature the structural aspects of the surrounding
geclogy gets more and more difficult. That kind of
tradeoff.

1f we move further with this, we certainly need to
hear from the staff. 1'm having some trouble figuring out
how that would bounce up to the Commission. While I think
it would be interesting for us, I'm not sure we could
justify 1it.

MR. HINZE: Marty, if I might suggest a slight
change in the agenda. It seems to me that the meeting on
the ESF really pertains in some ways to this previous
discussion. On page 36, Lynn has a status report on that
meeting.

MR. FOLAND: Could I just interject to tie onto

the last item. I'm not sure to whom 1'm addressing this
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question.

Looking at this as a generic phenomenon, which is
one which I think is going to happen again and again as one
punches holes and does all sorts of things and there are
activities going on that are going to affect the future
stability of the repository in many aspects and subsequent
testing, are there mechanisms in place and is the staff
prepared to know that these things are happening and then
react in a timely fashion?

This 1ssues seems to be well under control, but
there is going to be a big machine grinding, deing all sorts
of things in the near future, and this is a continuing,
ongoing effort. Each time a new hole is punched it has
other implications. Are all the mechanisms in p.ace to deal
with these as they arise?

MR, FORD: I will try and answer that. The
primary way that NRC staff is trying to follow whether or
not you are going to have test interference problems where
data might be lost before it can be collected or whether or
not the ESF might compromise the repository block is to
review and observe DOE's design documents and the design
control process and the design verification methods.

Having sat in a few presentations in the
engineering shop, the Department of Energy has cont>actors,

and I think it might be primarily Sandia, that do
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calculations on estimating if they go with this particular
plan what the effect might be. The NRC is looking at the
engineering process that these designs and these
calculations get wrapped up in and trying to trace that
through and see who is making the decisions and conclusions
they reached.

Does that answer your question?

Anyway, it's to the engineering documents that we
are looking for that kind of information at this time.

MR, STEINDLER: There is a general approach that
is based on a fairly good assumpticn, namely, that DOE does
nothing out there in the field that they haven't in some
fashion or another written down on a sheet of paper, and
that that sheet of paper generally is accessible to the NRC
in a reasonably timely fashion.

You've seen three qualifiers in that statement.
There are plans and the Department, I think, follows a
technical schedule that is written in a bunch of plans, and
the staff's job is to try and weed through all that paper
and look at it from two etandpoints: does it make sense as
far as they are concerned, and what are the impacts?

S0 far a new hole hasn't appeared without the
staff having a clue that it was even there. 1 may be
overstating it. Of course, the further you get under

ground, the more anxious people get to be sure that the ESF
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issue is the first of several. There was a time some years
back when the mere notion of drilling a hole inteo the actual
repository horizon was thought about long and hard because
of the potential sealing problems of shafts and boreholes.
Judging by the number of dots that were on Bill's map, that
seems to have gone away.

MR. HINZE: Lynn.

MS. DEERING: I will try to give a summary of this
meeting. Dr. Hinze and 1 attended this in Las Vegas. It
wag really a design and constructicn update on the ESF. It
was mostly engineering that was being discussed.

I'm at tab 5, page 36, which is the status report
on that meeting, and the meeting agenda is on page 38. You
can get a flavor for some of the topics. They discussed
their enhanced ESF design which accommodates tne Ghost Dance
fault which runs through the center of the repository block.
They have got an upper and a lower portion of the ESF.

Bill might want to add to what I'm saying.

MR. HINZE: It's at two levels but not above each
other,

MS. DEERING: Correct. On either side of the
fault.

This is what they call their enhanced design,
which I guess is becoming or alrcady is the official

conceptual design now.
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There were many engineers at this meeting. Some
of us had just been out in the field and we had seen the Sun
Dance fault., The question came up, to what extent are the
engineers and the geologists talking and communicating and
were they aware of the recent discovery, mapping, naming of
the Sun Dance fault and its size and what the geologists
were learning about it.

The NRC did a very good job of asking the
questions. 1 felt that they were on top of it. 1 don't
know how good a job they did answering the questions. I
would say that for the Sun Dance, their response was, well,
it only recently was upgraded to a significant fault. They
responded. we've set back from the Ghost Dance; we will
prebably set back from the Sun Dance. Although their
current conceptual on the table in no way reflected that,
because, like they said, it jus' recently came to our
attention.

S0 it's not clear how they are going to
accommodate the Sun Dance fault because it's apparently
every bit as wide as the Ghost Dance. They committed in
this meeting to actually follow the NRC's guidance on fault
avoidance, which basically implies, if you can, don't put a
facility right near or emplace waste near a fault.

MR, STEINDLER: What is "near"?

MS. DEERING: I can't answer that. I'm sorry. I
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would l.ave to go back to that guidance.

MR. STEINDLER: Let me give you a range. Is it
one foot, 100 feet, or 10 kilometers?

MS. DEERING: 1 think it's ovetween 100 feet and 10
kilometers.

[Laughter.]

MR. STEINDLER: That's close enough for
engineering work.

MS. DEERING: Maybe Bill could answer. I don't
know. Or Paul,

The point was that they said they were not going
Lo emplace waste in or around the Sun Dance either, and
depending on how many faults they find, their design could
be ever changing and they could run out of space. That
would be one potential consequence.

I would say there are still a lot of guestions
about the interfacing and integration between geology and
engineering from what I heard in this meeting. It was heavy
emphasis on their tunnel boring machine and how to protect
it and how to make sure it does what it needs to do. Their
concern about the Sun Dance was more from an engineering
perspective. They say, hey, we'll learn a lot more about
Sun Dance once we get under ground and you've got hard rock
against hard rock in this particular fault. So, hey, it's

no problem, no nevermind.
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From an engineering perspective that is not a
problem, whereas the Bow Ridge has presented problems for
them already, which is where they were starting, because
they had very soft unconsclidated material in contact with
hard rock where they weren't really expecting it. From an
engineering perspective, this has presented more
difficulties and uncertainty whereas the Sun Dance they
don't think they are going to have a problem, so they just
want to get under ground as gquickly as they can.

MR. POMEROY: Just as an aside, Lynn, Rick talked
about some about geophysics that was done across the Bow
Ridge fault in that soft rock area, indicating further
faulting that would bring that soft rock up to the level of
the tunnel boring machine several times. Did they talk
about that at all?

MS. DEERING: 1T think they talked about some
drilling that is being done right now to try to assess
exactly where the contacts are in a lot more holes thmn they
originally planned.

I might ask Bill Ford again, who was ~ct the site
and mentioned something to me about a large fwimming pool
that might be related to thie topic. They call it a
swimming pool. It's related to trying fo understand better
what is happening with that soft rock.

MR, POMEROY: I don't understand what swimming
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pool means.

MS. DEERING: Maybe Bill can explain it.

MR. FORD: Near Trench 14, which is on the other
side of the hill from the ESF, the ramp opening, the portal,
there is a very large trench which has been built and will
be kept open, I think, for another month or sou.

The concern, as I understand it, is that they
identified in their drill bores some very loosely welded
volcanic tufaceous material, so much so that it would be
almost like if you touched it, it would crumble like a
sandstone.

The concern 1s that from a tunneling standpoint
that when they go through this material they've got to
understand it very carefully so their tunnel boring machine
doesn't get stuck and they don't have problems with
extensive roof collapse. This large trench -- and it is
large. They call it the swimming pool. That's how it got
that name -- had been built to look at this material, and
they also uncovered a few faults when they dug into it.

If you are out at the site any time soon you might
want to take a loock.

MS. DEERING: They are going to fill it in soon,
aren't they?

MR. FORD: Yes, in a couple months, for safety

reasons.
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MR. HINZE: You have to have water to have a

swimming pool. There's not much water in that area.

MS. DEERING: Did you want to add anything about
that meeting?

MR. HINZE: I would like to point cut a couple of
things and emphasize some of the things you have in the trip
report. One is the decreasing slope of the ramp. That vou
will be particular'y interested in, Marty, becauze that
appears to be driven by the need for rail transport and the
handlirg of the heavier MPCs. It .ooks like that is
becoming mach more glued into the design of the repositury
in total.

MR. STEINDLER: 1Is that stated as the rationale?

MR. HINZE: I can't answer that. There are some
geological reasons, as I understand it, for changing that,
but there i1s more than one reason. You don't know whether
the reason you are hearing is the real driver or not. It
struvk me that this was focused on the MPC and rail
transport. The fact cf the matter is it's going to increase
the length of this by about 10 percent. That means more
time and more money, but it's felt that this is important
enough to take that step.

A couple of other things. The north portal, that
north ramp is going to be pushed all the way to the

proximity of the Solitario fault. At the present time that
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more important fault in some respectsg than the Ghost Dance

. 2 fault.

3 MR. POMERCY: In defense Bill, mapping of the Sun
4 Dance fault is in a very preliminary stage. There is a

5 great deal left to be done and there should be greater

6 resources devoted to that mapping. It's a little hard at

7 this point in time to start designing for something that

8 you've just recognized a month ago.

9 MR. HINZE: The potential importance of it is very
10 significant.

11 MR. POMERQOY: Certainly.

12 MR. HINZE: They are going tc have to take it into
13 account. I'm impressed by the fact that they are avoiding
14 the line that they show as the Ghost Dance fault. The Ghos*

. 15 Dance fault is 800 feet wid . I think the setback is going

16 to become more of a problem as they define that.

17 I guess I would like to say that there was a

18 discussion about the pneumatic testing in relatiocn to the

19 design and construction of the ESF. As we heard from Joe
20 Youngblood several months ago, the ESF design and
2] construction was one of the most important things on the
22 high level waste platter and the NRC is doing an excellent
23 job of cooperaticn with the DOE to get together essentially
24 on a monthly basis. 1Is that right, Lynn? That was my
25 impression.
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"". STEINDLER: Would everyone in the geologic
communit ~ jree that you have to be on site? I'm not asking
geologists.

MR. POMEROY: Let me answer it anyway. That's
another trair =f geologists. The way they plan to do this
is they plan o have a team of geologists immediately behind
the first s« rion of the tunnel boring machine. The concept
by and large is to shotcrete much of the area within a
relatively short period of time after the boring machine
goes by.  there is a window if you want to actually see
the rocks. That's part of what the staff is currently
negotiating with these reportable geologic conditions so
that they cin get somebody ocut to the site to loock at those
features prior to the time that they could get covered up.
This is a safety matter, so it has to be done.

MR. STEINDLER: Particularly in l.ght of resource
allocat . »n and all the other things that the agency has been
going through, it sounds like we need to draw this to
somebody's attention in fa‘rly emphatic fashion.

M't. POMEROY: I think so.

I'R. HINZE: Marty, one other thing on this topic,
and that is that I hai hoped that we would hear at this
meeting something about the alcoves. That hasn't reached
that level where that can be discussed. This is extremely

eritical because vhat you are doing that for is to conduct
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MR.
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meeting that

along the 26

STEINDLER: Yes.

PCMEROY: I had heard, Bill, at another

there were going to be four alcoves constructed

-mile ESF initial tunnel boring. 1I believe

there were a large number of alcoves planned for test

purposes, but only those that were considered to be
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absclutely critical were going to be constructed relative to

the tunnel boring machine, that the tunnel bering took

precederce over the construction of the alcoves, a very

disturbing situation.

MR.

MR.

MR .

MR .

MR.

STEINDLER: 1Is it still drill and blast?
HINZE: The alcoves, yes.

STEINDLER: Doesn't that trouble anybody?
POMEROY: Not me.

STEINDLER: 1I've never heard of a gentle

blast. If you guys don't care, I don't care.

Let's take a 10-minute break.

[Recess. ]

MR. STEINDLER: The meeting will come to order.
Bill.

MR, HINZE: 1 think we will call on Lynn again,

who brought together the notes on the field trip visit to

the Ghost Dance and the Sun Dance fault.

MR.

POMEROY: Before Lynn begins, can 1 offer a
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few background words?
MR. HINZE: Please.
MR. POMERUY: We originally had planned during our

December meeting in Las Vegas to visit the site of the Sun

Dance fault and the 'ita io Canyon fault during the field
trip. I think it =~ che 12th of December that it was
scheduled. AL .. “at we actually did that field

trip, when we got to the field cperations center we were
told basically that because of the snow we couldn't visit
the Ghost Dance pavement and we couldn't visit the Solitario
Canyon trenches.

At that point both Dr. Hinze and myself said,
well, we certainly w:~' to do that at some point. We did
have a briefing during that meeting at the field operations
center by Rick Spengler, who told us not only about the
current status of the Glost Dance fault work but also the
first reports that we had heard on the fault that had been
recently recognized and upgraded to a significant category,
the Sun Dance fault.

We were able to ask some questions on that subject
because we had been alerted a few days previously by the
nuclear waste contacts at the Nuclear Waste Technical Review |
Board and contacts in the USGS with regard to this matter.

Our concept at that time was to revisit it, for

Bill and I in essence to come back and talk to Rick
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Spengler, who is the geologist in charge of the mapping. At
that point there were three people, I balieve.

After far too much work on the part of Lynn in the
next month and a huge number of telephone calls te try to
set this up, it became clear that any small-scale field trip
like that wae not possible within the political framework in
whith we operate. At one point we tried to limit it to only
geologists.

MR, GARRICK: You've got some support now.

MR. STEINDLER: John, I'm glad you're here.

MR. POMERQY: That didn't work either. We finally
had about 30 people on this field trip. So it was somewhat
limited.

Its basic purpose, however, at that point was
essentially still, in terms of the Sun Dance fault, to talk
to Rick Spengler in detail while looking at the actual
mapped features in the field.

During the process of setting up the detaile we
were in contact with the NRC staff. The NRC staff gaid that
it was very interesting that we were going to be able to do
this because they weren't scheduled to be briefed on this
particular fault until May, I believe waz the time frame.

We then, of course, requested that one or more
representatives of the staff come alcng. Independent of

that, we had reguested that Keith M:oConnell be allowed to
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come as an adviser to ourselves. NMSS agreed to send Keith
and then it became clear that Charlotte would come also to
represent the staff's interest.

That accounts for the other participants here,
which are a long and lengthy list.

Our purpose basically was to look at the field
data and to get a briefing on what exactly had been observed
in the field. We did that.

Lynn, I can pass it to you for a few minutes. I
have some comments I would like to make as we go along, and
I'm sure we all probably do.

MR. HINZE: 1 would like to add to that, Paul,
that we don't want to give the impression that DOE in any
way diluted our view of these sites by virtue of having a
large group. They always deferred to the ACNW. It was an
ACNW meeting. They deferred to, did thes ACNW have enough
information, et cetera.

MR. POMEROY: Absolutely.

MR. HINZE: We don't want to give the wrong
impression. They really were very hospitable and
cooperative.

MR. POMEROY: There was no question that they do
an outstanding job in that organization and the liaison
people that Lynn works with and that we work with are truly

outstanding and they do really ensure that we get exactly
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l 1 what we were looking for. 1It's not always possible to do it ?
| . 2 in small grcups, however. 1In fact, it's impossible to do it
: 3 in small groups.
4 MS. DEERING: I would agree. 1 really would like
f 5 to credit Dr. Pomeroy and Dr. Hinze for pushing to do this.
& They persevered and pushed and insisted that we go back and
7 see these things, and it happened. I think it's one of the
8 best things we have done in montins, because we learned a lot 3
9 there. We are very much on top of the issue and now staff
10 has benefited as well from our efforts, and I think we will
11 discuss some options to communicate to the Commission on
12 this particular matter.
13 I don't really want te go into too much detail of |
14 what we saw in the field unless you'd really like to hear ]
. 15 about it,. '|
16 MR. STEINDLER: 1Isn't that why you were there?
X7 MS. DEERING: 1It's why we were there, yes, as ]
18 geologists. I think it's really more the implications than }
19 the details. The Sun Dance fault, as Paul was saying, is
20 newly mapped. There is a lot of excitement right now, it
21 gseems, about ¢t i, and literature is just beginning to |
22 emerge right now. At the International High Level Waste
23 Conference Rick Spengler will present something. And there
24 is also a USGS open file report that was passed around. !
VA Nobody could keep it, but we were allowed to see it. This :
|
i
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was an attempt by the USGS to get the information out
rapidly. That should be out now, actually.

More information will be coming out Rick
Spengler and his team of mappers continue. They are doing
very detailed mapping, which has not really been done out
there before. That is one cof the reasons they discovered
the Sun Dance and its extent and its width. They have a
study plan in place to continue at this very highly detailed
level. They have reason to believe from previous maps with
linear routes on the maps and also brecciated zones that
they are going to find more features similar to the Sun
DPance., That's the way I understand it.

MR. STEINDLER: I need a definition. When you say
a fault is wide, do you mean long?

MR. POMERQY: No. This is a zone of faulting that
in toto constitutes -- The Sun Dance is a linear feature
trending to the northwest, but the actual dimensions of this
zone are in this case at least -- I understood it to be at
least B0O feet. That's a minimum width. There are actually
something like six parallel faults that are mapped in
different areas that make up the zone of faulting.

MR. STEINDLER: So you actually do mean what you
say.

MS. DEERING: Wide. As far as its length and

depth, 1 believe that is unknown. It is difficult toc get
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this thing. It's a very difficult job to

understand what was actually happening, the ages of these

things, how recently they have had movement. As Bill

pointed out,
Dance, which
significance

gay what the

MR .

Dance and so

the Sun Dance does appear to offset the Ghost
means that it's younger. Ag far as the

of that, I don't know if I'ﬁ in a position to
significance of its age is.

HINZE: We don't know the age of the Ghost

we can't really say, unless the Sun Dance can

be extended into the Solitario, as was mentioned in your

write-up. It's very obvious that needs to be investigated.

Not only under ground, but it has to be investigated on the

surface, and there are some indicatio 3 that it does extend

up into that

Solitario.

MR.

region. The question is what it does at the

POMEROY: Right. As we paid earlier, there is

still a great deal of mapping to be done. We ought to

ensure that that mapping does get done in whatever way we

can contribute to that. This is part of the surface-hased

testing program. The distribution of resources between

surface-based testing and tunnel boring machine will

continue to be a sore point in resource allocation

discugsions,

Llet me try a shot at why this is important, Marty.

I'm sure.

There are several conditional statements here. If the
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1 mapping continues to show this as a continuous zone, if it
. 2 extends to depth as a zone, and by extending to depth I mean
3 to the repository, and if the LO® stays with its statement
4 that we just talked about :n the engineering design category |
5 that they will set back from any type I fault -- this would j
6 certainly be in a type I fault category -- then you begin to :
7 run into a guestion that if the boundaries -- there are now
8 four conditionals, so I beat the Chairman's previous three |
9 conditionals -~ if the boundaries of the repository, -he
10 footprint of the repository exists as it did on the slide
11 that Bill Ford showed you, then you begin to lose a
12 significant portion of the available repository area, so
13 much so that you could begin to lose the 70,000 metric ton
14 capability for the site,
. 15 So there are so many conditionale on that that one
16 needs to be careful, but it is clearly important.
17 I want to make another point. This is not an
18 unexpected feature of extensive surface-based testing, be it
19 geophysical, geological or otherwise, especiilly in a highly
20 faulted area like this. 1It's not surprising to find
21 additional faults. This is an area where you have to look
22 very carefully at the data, as Lynn pointed out. 1t's only
23 by this very careful locking that you identify these.
24 This particular fault is perhaps in some way
25 representative of other faults that we might find within the
. ANN RILEY & ASSOCIATES, LTD.
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area, and the totality of those faults may begin to ke a
significant and overwhelming problem,

MR. STEINDLER: Excuse me. When you say
overwhelming problem, are you talking about in the context
of reduction in the available aerial size for waste disposal
or some other aspect such as a disqualifying feature or
whatever?

MR. POMERQOY: One could argue about the
potentially adverse condition, but you certainly have not
enly the possibility of losing some of the real estate, but
you also have the possibility of these additional faultw
providing some conduit for groundwater that you weren't
aware of before.

MR. HINZE: There is another concern here. There
are similar indications to the south of the 8Sun Dance fault
in thie major area which have been set aside for the
repository on the Scott & Bonk original geological map, the
same types of indications of these breccia zones that indeed
have led to the BSun Dance fault. So there is substantiation
that you've got a good chance of having these distributed in
this main repository area.

In the licensing arena, what this does get back
to, it seems to me, is whether you engineer around geclogy,
the old problem, because DOE has taken the stance that they

will net engineer around these gecological barriers.
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MR. STEINDLER: I don't think that's quite
accurate. I think NRC has beat up on DOE not to engineer
around such things.

MR. HINZE: 1In the advanced design they have
accepted that in their provigion.

MR. POMERQOY: Let me throw one thing in here. 1If
you look carefully at the branch technical position, the
branch technical position on setbacks from type I faults is
couched in positive terms. There is no requirement for a
getback, contrary to what it says in here someplace. There
isn't an NRC requirement that there be a setback. I think
what NRC says is that prudence would suggest that if you
have the option not to put a repository or waste directly in
or over a fault zone, and if you do, you'd better come and
talk to us early about what the implications are and what
your design is to account for this.

I think beatirg up may be too harsh a word.

MR. STEINDLER: When the NRC says prudence, it's
very difficult for a person to get away from the label of
imprudence, Whether you call that compelling or not 1 think
may be kind of a moot point.

MR. HINZE: 1If you loock at the flow chart,
however, in the staff technical pogition, it isn't clear to
me that the Sun Dance rates as a type 1 on the basis of the

present evidence.
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MR. POMEROY: I don't think we have sufficient
evidence to do that.

MR. HINZE: We iust don't have that evidence, and
this has important ramifications.

MR. STEINDLER: Help me out a little bit. What is
the reason that somebody would give me for not putting a
waste canister directly on a fault? 1Is it because it
potentially represents an enormously interesting groundwater
path or because it's going to go cracking in?

MR. HINZE: Accelerations are going to be higher
if there is an esarthguake on thav fault.

MR. STEINDLER: But so what?

MR. HINZE: You're risking the canister. The
gquestion is whether the canister has been weakened by some
mechanism which is taken advantage of in terms of movement
of the fault.

MR. STEINDLER: So the issues are groundwater
travel, potentially increased significantly, I assume,
acceleration in case of some tectonic activity.

MR. GARRICK: T think that's an interesting line
of guestioning. The canisters are pretty finite in their
lifetime in any event. We're talking about a dose profile
here of many millions of years. So in the context of the
lifetime of the repcsitory, I guess I would still like to

hear more discussion in response to the "so what" question
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with respect to the destruction of the canister.

There is also the possibility that from a pathway
standpoint you wouidn't always change that into a less
favorable direction. You could conceivably change it into a
more favorable direction. If we are talking about time
constants of package integrity that is small compared to the
profile of the threat of the repository, then I think it's
an interesting and fair guestion.

While we have all these geological and
seismological power.ouses around, I was going to ask, is
there a baseline hazard curve for Yucca Mountain in the
manner that we build hazard curves for nuclear power plants.
I mean the frequency of occurrence of earthquakes at
different magnitude, the family of curves that tend to
display that.

Number one, has there been such a curve developed
for Yuecca Mountain? 1 assume there probably had been, but I
guess not.

Number two, in the context of that hazard curve,
where do the Sun Dance and Ghost Dance faults fit?

1 guess all these parameters that you are talking
about, age and footprint and width and depth, you are really
trying to get an insight into the real thing of interest,
and that's the activity of the fault. 1Is that correct?

MR. POMEROY: That's correct. You know better
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than I seismic hazard analysis involves a delineation of
where the zones of activity are coming from and a
determination of exactly what the attenuation ig, and so
forth, between the source zones and the site.

One could do a calculation like that but one would
be making a lot of expert judgment assumptiong in the
process of doing that. The existence of this fault is
probably reasonable at this time, but that's all we know,
practically speaking. It's very early in the cycle to start
to say whether that represents a potential seismic zone, if
you will, or a seismic source that you would factor into a
probabilistic seismic hazard calculation.

MR. GARRICK: As you know, Paul, we have been
faced with that problem many times at nuclear power plant
sites, and, of course, the way we tend to deal with that is
to present our hazard curves in the form of a family of
curves with each curve being your best shot of how likely it
is that that is the right curve. 1 was curious as to why
somebody hadn't attempted to do that on Yucca Mountain given
that this is a nice way to begin to elevate the tectonic and
the seismic problem into the horizons of consideration of
volcanic events and other events,

MR. POMEROY: One certainly could do that on the
basis of expert judgment. One could handle that. But two

months ago expert judgment wouldn't have included this as a
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potential source zone. Probably in another few months
expert judgment would include this as a potential fault
zone. So you've got a better chance here.

In areas like the eastern United States I'm a
strong advocate of probabilistic seismic hazard assessment
being the dominant determinant of hazard for a nuclear power
plant site simply because we don't know about these faults.
Here we have the opportunity of actually mapping them. 8o
there is a difference, in my mind. We can still use
probabilistic seismic hazard assessment, and I certainly
agree with you one could have been done at a very early
stage here. It hasn't been, as far 1 know, however.

MR. STEINDLER: 1 thought it had been done.

MR. POMEROY: I could be wrong.

MR. GARRICK: I did too. That's why I raised the
question, and 1 was curious as to whether anybody was
attempting to put these two faults in the context with that
seismic risk curve.

MR. POMEROY: Robin may have done this. Robin
McGuire may have done cone that is not in the DOE framework.

MR. HINZE: 1 don't think there is one that has
been qualified or accepted. That's the point. That is part
of one of the study plans.

MR. STEINDLER: 1Is it possible to learn about the

dimensicns of that new fault in some reasonable time? Are
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there methodologies available in geophysics or some other
fashion without having to drill 300 holes or whatever you
guys do?

MS. DEERING: Yes. I would like to say that part
of Rick Spengler's understanding of faults on the site, a
big portion of it is ESF-related. Much of his knowledge
will be gained from mapping once they get under ground.
It's not all surface-based to learn about the faults, their
geometry and structure, and so forth. So he's looking very
much forward to getting under ground to learn about all the
faults.

Scmebody asked him in the pneumatic pathways
meeting about roughly how long is it going to take for him
to find all of the faults out there. I think he said two
years, 1f I'm correct. It seems that they have funding to
do what they have to do. That's the Impression I get.

The NRC staff went back home and they are probably
drafting a letter to DOE saying we think this is
significant; it implies there are probably more of these
things; we think you should crank up your effort here to
find all the faults; and if it means taking money from
something else, we suggest doing it.

They are not going to say that, but that's the
implication, that this is a very high priority, From a site

guitability perspective it could be a show stopper and you
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might as well know now rather than later.

I don't know what else is going to go in the
letter, but I think because they came along with us at this
early date it gives them the advantage of writing a timely
letter and getting in the loop, whereas, as Dr. Pomeroy
said, it would have been May or later when they had one of
these organized technical exchanges and everything was
established on schedule.

I think one of our main points here is that we as
the ACNW have flexibility to get out there and see things.
Everybody in the world has seen the Sun Dance fault. There
have been bus tours going out there. The NRC staff still
would be sitting back here in Washington not really knowing
exactly what is going on. I think that we could informally
discuss with the Commissionere the importance of flexibility
and taking timely action as opposed to a very structured
crganization that is bound by schedules and protococl.

MR. POMEROY: This again ties into our discussion
of the cnsite representation, because the onsite rep did
know about this but the staff hadn't been given the
opportunity to have an extensive briefing by the principal
investigators involved. They were upset about that.

MR. STEINDLER: Let me take the side I don't
normally take in these arguments. I think we have to be a

little careful not to try and pry open and break the
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existing bureaucratic system. In spite of what it appears
on the surface, if you'll pardon my saying so, it may well
be that there are some other more hidden important aspects
to it largely that deal with the legal aspect of the

interaction between the potential licensee and the NRC

staff.

While I begin to sound like Mr. Wolf from the
Office of General Counsel -- in fact he wis here a iew
minutes ago -- there may well be some raticnale for the

structured nature of their interactions and to keep it as
formal as possible. So while there may be some occasional
interest in taking high wvisibility, high priority, high
importance items and springing loose from the structured
system such as this one, I think as a general rule it is not
really our function to try and break down the bureaucracy.
1f it were, I think we would be deemed a failure.

MS. DEERING: T wouldn't recommend that they do
away with their organized technical exchanges. Those are
extremely valuable. As we have bezen told numerous times by
the staff, you're getting out ahead and we don't like it,
meaning we can't handle or accommodate your flexibility
because it disrupts our structure. That attitude is so
strong that I just feel that they need to be reminded that
as we proceed further with site characterization and the

testing and the ESF there are going to ke surprises and they
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just need -- I don't mean to go outsgide the legal structure
-~ more open-mindedness to be able to pick up the phone and
move something ahead of something else in terms of
priorities.

MR. POMEROY: I think that' right. ~ think
basically you are right. The problem is always in these
things that there is a legal structure. On the other hand,
in this kind of a situation some flexibility in that
structure is useful and perhaps desirable.

MR. STEINDLER: I just want to remind us that we
don't run the NRC staff and we don't have the samne
responsibilities they do. They have both priority
limitations as well as resource limitations, and while we
think that their priorities ought to be shifted and they
ought to move faster in certain areas, that's fine for us,
but I'n not sure that that's a complete view of the poor guy
who is in fact being addressed with this urging.

MR. GARRICK: That's right. I don't want to go
one way or the other here, but I do want to applaud Lynn's
spirit.

MR. POMEROY: I do think that at some point we
should somehow inform the Commission that there is a
potential area of concern. There are too many conditional
statementg on it at this point to make any statement other

than it's a source of potential concern with regard to the
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viability of the site. We should provide them that much of
a heads-up so that if any one of these igsues should cross
their desk at some point in “he future we have given them
that head start.

MR. STEINDLER: Let me sugygest that there may be
another way to look at this. 1 don't know whether it makes
sense. Let me just tell you about it.

We've heard now two things that I think are
critical. One is that there is a new, moderately clearly
identified crack called the Sun Dance fault which has
implications because of its width and its interaction with
an existing fault, et cetera.

I've also heard that this isn't the only one they
are going to find., Let's ¢ .sume that that's correct., 1
won't hear an upper bound to th t sec.” statement,

S0 my next question is, i. 't isn't the only one
they are geing to find and they've now {ound two of
significance close to the horizon, what ars e odds that
tkey are going to find enough c¢lose to the horizon so that
acceleration, groundwater movemante, setback issues will
make this perhaps a viable site of one-tenth the capscity it
is now?

If those odds look ] .ke they are significant, then
it would be foolish for bath parties to continue pushing on

that site., We can't do yuch zpout TOE, but we sure are
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supposed to be advising the Commission. What would you tell
the Commissioners that they ought to urge the staff to do to
address that issue as rapidly as possible, shifting very
quickly resources to focus in on that site suitability
insue?

What can the staff do on its own? Normally they
wait for somebody like USGS or DOE someplace to uncover
these things. The staff isn't out there drilling holes, as
far as I know. Nye County is drilling holes but the staff
isn't, which I find kind of interesting.

Is there something that we should be telling the
Commissioners concerning a shift in the approach that the
staff ought to take on its own, if necessary, urging DOE, if
necessary, to settle at least to the extent that you can
this question of whether faulting by itself -- just focusing
on that narrow issue -- will screw up the site? 1Is that a
doable thing? Does it make any sensge?

MR, HINZE: I thin) there are two things, Marty,
that I would do in this situaticn. Number one, I would be
concerned about the setback problem, There is nothing
gaying that these are type I faults. There ig nothing in
this document about setback.

MR. STEINDLER: That document you are waiving at
me is the staff technical position?

MR, HINZE: The STP, 1451.
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MR.

floating but

isn't out yet that specifically addresses the

setback guestion,

MR

I went through all of my data this past weekend and 1
couldn't find it.

this whole point and we should do our best to try to get

. HINZE:
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POMEROY: But that's not the setback.
HINZE: It's the seismic hazards and the fault
POMERQY: There is another document that is

I have tried to find that information.

I thought it was very much germane to

that frow the staff if we possibly can.

MR. POMEROY:

have a copy of it someplace. I do, anyway.

MS.

MR. POMEROY :

MS. DEERING:
first one next month, because they finalized that now.
commented and so we can certainly discuss aspects of the

second one too next month.

MR

problem of setback and the stance that the NRC takes and the

. HINZE:

DEERING:

I don't think that's a problem.

This is the new hazard assessment.

Thisg is the second of three.

They will be talking to ue about the

I'll try to get that, Dr. Hinze.
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|
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Good. The first thing is the whole :

reaction to it that DCE takes.

The second thing is thermal loading.
a smaller footprint in which to put the waste, and since

these faults at least at the level of the repository tend to
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be vert.cal or steeply dipping, this means that you may have
to 40 to a duplex, triplex, or you may have to enhance the
chermal loading. It seems to me that this is a real
possibility and the possibility of a duplex has been
discussed. The advantages of a hot repository have been
elucidated.

Those are the two things that I would say are
implications that derive from where we stand at the present

‘me.

MS. DEERING: I would also add the hydro-geologic
significance is unknown but it could be significant with
respect to infiltration, increased amounts of water coming
in, lateral flow. They don't know what the impact would be
of building more and more faults into the model, but it has
to be tested. As 1 mentioned before, understanding the
characteristics of these faults already is a very difficult
problem. This just means that much more data and
information and difficulty in characterization, 1 would say.

MR. POMEROY: I don't think you've gotten an
answer to your guestion yet, Marty.

MR, STEINDLER: I'm still struggling. 1If I knew
something about the subject matter, I suppose it would help
a lot.

MR, PUML2QY: If we weren't aware that the staff

was in the pr.ceess of writing a letter .urging DOE to put
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| more effort into mapping this and other features )ike this
2 we probably would at least informally suggest to the staff
3 that they do that, 1 believe within that context they are |
4 also trying to deal with this issue of reportable geologic |
5 conditions to develop that flexibility that 1 was talking I
6 about a minute ago relative to the structure that does i
! 7 exist . :
! f MR. STEINDLER: Let me ask one othz2r ¢guestion and {
F 9 then I'll get off this hobbyhorse. 1Is it fcas.b.= to
10 identify the number of additional faulte of the Ghost Dance
é 11 variety that would have to be found before a significant
12 fraction of the NRC technical community would agree that
l 13 n:8 @ite is beginning to look less and lezs suitable, in
E 14 f.ct to the point where it doesn't look ’ike it's going to
;nl . 15 fi..? Can that number be identified?
l 16 .  the same properties, whatever you know, so
17 * oL o P wor Yy about what you lnow and you don't
18 wow, suppos ag I find 50 more Sun Darvce faults optimally
| 19 arranged so that their interaction z.nes almost touch,
| 20 giving you relatively little space.
5 21 By the way, I would worry, Bill, about a two-
i 22 gtory repository. Engineering-wis2, I don't think 1've seen |
E 23 a serious recommendation from DOE on that.
: 24 MR. HINZE: That's one of their options.
! 25 MR. STEINDLER: It may be one of their options, |
|
!
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but 1 don't think I've seen a serious Aesign.

MR. HINZE: You may koow of valid reasore for nol
doing it but I can't see any valid re. nons except from rhe
tiermal aspect.

MR. STEINDLER: I think the therma. aspect is the
critical one.

MR. POMEROY: Why does it make a difference nat
it's a two-level one?

MR. STEINDLER: All the thermal calculationg tLhat
I've seen so far have assumed essentially a planar source.
It'e baa enough to try and do 3-D calculations for heat
transfer. I think it becomes significantly difficulc.

MR. POMEROY: 1It's more difficult. You do two
planar sources offset from one another in a vertical plane.

MR. STEINDLER: Except they interact.

MR. POMZROY: That's cer 2inly true.

MR. HINZE: 1If I were a Comrmissicner and 1 saw
this coming ahead, I would be concerned about the thermal
load because of the need to package the material closer
together, I think the Nuclear Regulatory Commission may
well want to expand or make certain that they are doing a
sufficient amount of wo:k in the thermal modeling area to
consider this problem.

The other concern i~ *h"ose faults may be 8 million

ears old WNY Ao we Erde~ we ? Why are we worryin
¥ Y .
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about this? Why .8 the NRC telling the DOE to set back?
We've got to do some site characterization to try to
determine if these are type I faults.

I think those are the two things that I would
focus on. I think those are reasonable things for the
Com.uission to know.

MR. GARRICK: So the respon: to Marty, the answer
possibly is that it's not a matter of the number of faults
that are found as much as it is the activity of the faults?

MR. HINZE: It depends upon the stance you take
with respect to setback. If the DOE now has the position
that they will set back from the Ghost Dance fault, if they
do that same thing with th® other faults, then there is
concern about the volume of rock that will be available that
has a high integrity so that you could you use it as a
repository.

MR. POMEROY: Marty, could I offer you one more
thing? Do you see any reascon not to alert the Commission to
this possibility at this point?

MR. STEINDLER: My a priori answer is yes, simply
because 1 don't know exactly the frame of reference in which
we are doing the alerting. 1f we are saying to the
Commission, hey, giys, it locks like the NRC has a potential
prcblem in tyrying to figure out what advice to give to DOE,

then we should dc that and provide for them our suggestion
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on what advice they should give the DOE.

If our communication is, hey, fellas, it loocks
like DOE has a problem, period, then I think that's not a
very important letter, because it doesn't become an issue
directly for the Commission until that problem for DOE is
translated into something that relates to the Commissioners'
concern and mission and focus and whatever else you want to
call it.

So it's in that context that 1 would reserve
judgment as to whether or not we should write a note until I
figure out what it is that we want to really tell them,
because presumably what we want to do is tell them several
things. One is alert them to an issue but then provide them
with some commentary on what they ought to do in this now
alerted state,

It may turn out that we would be coming from the
same direction as the staff, and that's fine.

MR. POMEROY: We've tried very hard to coordinate
our efforts with the staff so that we are not out in front
of the staff and the staff is not out in front of us.

MR. STEINDLER: What I am suggesting “n part is
that 1 wonder whether the NRC shouldn't go out and become
ahead of the DOE and do the estimate of how many more faults
can you find before in fact it looks like you ought to

retrench, That's a terrible term here. Let's try something
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else. Move back.

MR. FOLAND: 1Is this something that perhaps the
staff should be asked to come to a meeting and address?
There are a number of possible reasons why this is a big
problem, The people who are looking at performance
assessment from the various factors, from engineering, from
providing pathways, from setbacks, and so forth, they should
be able to identify whether c:r not this is really going to
demand entirely scrapping it or redesign, and so forth.

MR, POMERQOY: We certainly could ask them to come
in the context of this lette: that they are writing to DOE,
to come and talk tc us about that.

MR. STEINDLER: I would like to have “hem come and
speculate.

MR. POMEROY: You won't get that. They won't do
that .

MR. HINZE: T'm reluctant to write a letter,
Despite the fact that we hav: lad some personal
communication, I'm reluctarnt to write a letter until I
really know what the staff is going to say in their letter.

On the other hand, we keep hearing from some of
the Commigssioners that they waat to learn about the
"ologies" and they would ravher learn about it from their
troops than from DOE. Invariably when the Commissioners

talk about the site, they know about the Ghost Dance fault.
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MR. HINZE: Could I make a suggestion here as to a
way that we might get on with this? One of the things that
we have talked about is saying something to the Commission
about an onsite representative. Perhaps what we can do is
while we are doing that is slip in a discussion of why this
is particularly significant at this time.

MR. STEINDLER: Absoclutely.

MR. HINZE: The fact that these new faults have
been discovered, et cetera, and we get some information
across without having the letter directed at that. What we
can do is suggest that as soon as the staff has some kind of
pesition on this they can come and talk to us.

MR. STEINDLER: Let me suggest, Bill, one of the
places where we come unglued is the place where you
suggested that we need to wait to see what the staff is
doing, what the staff's position is on this thing. I don't
believe that that serves the Commission toec well. I think
we need to provide them our independent view regardless, and
if the staff says, fine, we agree with the ACNW, great, but
if our view is that this is an important issue, then we need
to say to the Commission this is an important issue. If we
think to the contrary, we need to say that to the
Commission. The Commissioners will get advice from the
staff and what they have asked us to do is give them

independent advice on the same type of topics.
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Mii. HINZE: 1 quite agree with you.

MR. .&INDLER: So we are not unglued at all.

MR. HINZE: But there is no point in us just
requrgitating what the staff is saying to the Commissioners.

MR. STEINDLER: Maybe. Maybe we are unglued.

MR. HINZE: Maybe we are.

MR. POMEROY: I might have a problem about the
balance of that letter. I'm not sure that the solution is
just te slip this in somehow.

MR. STEINDLER: 1It's not an "Oh, by the way." It
can't be an "Oh, by the way," because it's a critical issue,
apparently.

MR. POMEROY: This is a critical issue. It has
the potential of b. ng a critical issue.

MR. HINZE: 1f we put this in on the onsite
repregsentative, thet doesn't eliminate the possibility of a
further letter that would expangd upon this topic.

MR. STEINDLER: As you find out some more.

MR. POMEROY: Several months later or whatever
time it takes to develop that additional information.

MR. STEINDLER: 8Should we move on, Bill?

MR. HINzZE: I don't know where we are.

MR. ST. NDLER: We've heard from Lynn on several
issues, the most recent one being the Sundance fault, which

1 suppose has a niche of its own. Extreme erosion, where
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K 1 you were there and Ken was there and Lynn was there.

s

MR. HINZE: No. What I was speaking about is

3 where we are with relationship to this topic. What is the
| 4 Committee going to do with regard to letters, to further
| 5 briefings, whatever, or to meeting with the Commissionersa,
6 whatever? I1f we are not ready to make that decision, fine,
7 MR. POMERQY: Let me throw in here also that if we
8 don't formally via means of a letter convey some information
9 to the Commissionersg, then I think we ought teo do it
10 informally. They ought to be aware.
11 MR. STEINDLER: ©So there's a clear consensus that
12 we need to inform the Commissioners. 1 guess my view is,
13 for what it's worth, that we should do this by letter and 3
14 that the letter include -- the letter's focus is our concern

. 15 about the under-staffi.g of the geology-trained people of

16 NRC's at Yucca Mountain. :
17 The rationale for increasing the capability of the |
18 NRC at Yucca Mountain is twofold; one, the tunnel-boring
19 machine, no matter what its schedule is, is going to pose a |
20 significant stress on information collection visible in the
21 field, based largely on the planned very short time between ?
22 exposing a rock surface and shotcreting it; and, secondly, :
23 there may be other -- we've learned about the Sundance |
24 issue. We believe it to be critical, etcetera, etcetera,
25 and there may be other equally important geclogic phenomena
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that would become uncovered as the tunnel-boring machine
moves ahead.

It's for those reasons that I think we could make
an excellent case for urging the Commission to increase the
number of folks that are on-gsite, expressly on-site, not
shuffling back and forth between here and there.

My recommendation is that that should be a lettex
to the Commissioners and that one of you two geologists that
know how to spell the words can put it together.

MR. HINZE: Paul, let me ask you a question. The
designed ESF is not going to cover that southern rim
completely, but try to make a pass parallel to the Ghost
Dance fault and presumably should be intersecting the other
northwest faults to follow the bridge patterns. So the
DOE, indeed, will be investigating via the ESF at the
horizon the repository.

How significant do you think it is to map these
also on the surface?

MR. POMEROY: Well, let me answer that in an
indirect way. I think it's important to map them on the
surface because where that ESF goes is critically dependent
upon where these things are at depth. To go backwards a
little bit, that ESF design that you saw on Bill's slide was
specifically done and laid out to effectively aveid a

crossing; other than very guickly, the Ghost Dance fault.
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In fact, Rick Spengler told us in December that
his principal job between December and January was going to
be to draw them a line, not a zone, but a line on a map
showing them where the Ghost Dance fault was at depth and
that that wae going to determine where the ESF actually
went .

If that design philosophy continues, they're going
to want the best estimate that they can get of where this
fault 1s to try to cross in and avoid it in the most
effective manner because of the possibility that they're
trying to avoid at the Chost Dance fault.

8o 1 would say I think it's absolutely critical to
see it on the ground, obviously, because we don't even know
for certain that it extends to the repository level. We
certainly don't know that., It would be amazing if it
didn't, but we don't know that.

So there are so many things that we don't know,
I'm sure that ultima*ely DOE is going to recognize that
that's a design requirement to know where that is. 8So all
that 1 wanted to do was to ensure that that determination,
the surface mapping and the determination of any other
surface features goes on at the fastest possible pace.

MR. HINZE: I am somewhat pessimistic about
altering the design of the ESF based upon additional

information. The background of that is that there doesn't
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seem to be a great deal of worry about Sundance in terms of
the location of the ESF as it is now laid out.

MR. STEINDLER: But is that a fair assessment?
When they first designed the path for that ESF, did they
have a clue that there was a Sundance?

MR. HINZE: To be very honest, they didn't have a
¢lue that the Ghost Dance was that wide either.

MR. STEINDLER: Then they subsequently shifted the
path in order to avoid the Ghost Dance. Do you expect them
to do some shifting once the Sundance information is in?

MR. POMEROY: That's what Bi.l was saying, he
doesn't think that.

MR. HINZE: 1I'm pessimistic about how much they
can do, and they're controlled by engineering --

MR. STEINDLER: Where will they shift to?

MR. HINZE: They're controlled by engineering
factors, the curvature that they can take with the TBM,

It's not a simple thing. I'm just pessimistic.

But 1 agree with you totally, Paul, that if you're
going to understand the site and you're going to understand
things like the potential of these faults at pathways for
the movement of water or vapor, liquid or water or vapor,
you've got to know where these things are. You've got to
know them on the surface.

As a result of our meetings, I'm not clear that,
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indeed, there is the money directed by DOE to the USGS to
map that southern block there. Certainly, there's money to
look at the Sundance, but Lo this other block, I'm not -- 1
didn't get a warm fuzzy feeling about that.

MR. FOLAND: I didn't, either. It seemed to me
that the mapping was going to be very constrained. It also
seems to me that the pragmatic or the end product is going
to be that it takes a lot longer probably to map than it
does to do tunnel boring.

MR. POMEROY: That's right. I think it is going
to be a longer process.

MR. FOLAND: And to assume that all the features
that one loocks back on the Scott & Bunk map that can be
checked out in a period of time that's very quick, if it's
field mapping on the ground, it's going to be a very slow
process. Those of you who haven't been at the site can just
imagine. They're stripping the side of the hill to clean it
off so they can see some of these brushes and relationships.

That's a slow process of mapping and I don't know
how many square feet are added each year, but noiL a lot.

MR. HINZE: There's a kicker in that, and that is
the magnetic mapping, because the evidence that we have
indicates that these faults can, indeed, be mapped by
magnetics. 1f you get a helicopter survey, you can survey

that thing in a week and you could analyze it in another
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month and you would know where to go to do -- you wouldn't
have to do huge expanses, except for confirmatory pieces,
but you could focus where you would do the trenching.

That could be accelerated. But yvou would really
nave to integrate -- you would have to integrate the
geophysics with this mapping.

MR. STEINDLER: 1Isn't magnetic mapping
sufficiently precise, accurate, so that it would have found,
for example, the Sundance fault?

MR. HINZE: Very probable, yes.

MR, POMERQY: With appropriate -- with the correct
interpretation, it would have.

MR. HINZE: The problem, Marty, is that the USGS
does not have, from the infeormation that I have at this
time, they do not understand the geology nor the physics of
where those anomalies are coming from. Until you have that,
you don't want to go very far out on a limb to interpret it.

MR. POMEROY: They say these are faults, right. 1
have two things I wanted to say with regard to what Ken said
previocusly. 1 asked a couple of specific questions, one of
Larry Hays, whether he had gotten sufficient money to do
this mapping. He indicated that he had been able to pry
some additional funding from DOE to do this mapping. That
whole situation may change in the next year depending on

what happens to the funding.
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But I also asked Rick Spengler if he had unlimited
funds, could he do this work much more rapidly. Rick is at
least honest., He said no. He said there aren't people who
are trained to do this. As you know well, Ken, this is
really extraordinarily difficult mapping.

He said he you need time to train those people and
that's on the order of -- he said on the order of a year or
s0o. 8o he didn't think that you could significantly enhance
his workforce and get to an answer somewhat quicker.

MR. GARRICK: Let me ask our earth science
colleagues here a question. Are we suggesting that an
accelerated program of mapping would be important to the ESF
design or are we suggesting something beyond that, such as
answering the broader guestion of seismic activity
associated with the site?

Is the mapping issue focused on ESF design, I
gusses, in terms of lovetion of the tunnel, in particular?

Is that what we're talking about?

MR, HINZE: 1In the ideal world, what you would do
ig you would not be doing an ESF at this time, in my view.
What you would do is do a sufficient amount of scoping, I
think you know that word. You'd be doing a site
characterization and that would lead you then to the optimum
exploratory study facility.

MR. GARRICK: Mr. Chairman, it seems to me that if
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this is what we're talking about, we are surfacing an issue
of some importance, if the feelings are strong about that.
It depends upon what our conviction is, because the schedule
for ESF is a pretty definitive one in terms of it having
pretty much top priority now.

MR. STEINDLER: Yes, but it has one significant
difficulty. That issue is not ours. Its' DOE's. Even if
Bill is right -- I assume that there may be some argument on
it since there's a very large amount of money being spent on
the other side. But even if Bill is right, this is a DOE
call and the Commission has, and I think correctly, not
entered into the question of whether DOE's priorities of
expenditure of funds and how they go about doing the program
ig really their specific concern,

MR. GARRICK: I agree that as far as the dncision
and the commitment and so forth, but in the grander scheme
of things, it's hard for me to appreciate the decoupling of
activities that could have a major bearing on the licensing
of this facility from the NRC concerns. I guess I'm looking
at it from a much broader perspective.

MR. FOLAND: Can I chime in here?

MR. STEINDLER: Sure.

MR. FOLAND: I've mostly said very little, but
having seen the feature and looking at the geologic maps, it

seems to me the Committee has correctly identified a
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potential giant dilemma with the disruption of the block
into many, many blocks.

If the ship next deocor is sinking, it's probably
not a good idea to say, well, that's that captain's
respcasibility and we'll just gail along. 8o it seems to me
it is an important point to bring up and have the
Commissioners recognize it.

MR, HINZE: We haven't quite answered John's
question, though. I think it was a very good question.

That is is the study of not just the Sundance, but those
potentially existing to the south of the Sundance, is that
important to the ESF construction or ig it in the site
characterization?

The implication is that if there is a significance
te the ESF, that maybe this is important enough that we
should alert the Commissioners that this is a -- or alexrt
someone that you really have to accelerate this before you
do the ESF.

MR. ETEINDLER: Let me suggest to you that the
ESF, according to the Department, is there to do site
characterization, Now, there are a lot of cynical comments
that have been made about why that ESF is being drilled or
tunneled or whatever, but I think the statement of the
Department that I remember is that we're going -- it used to

be called an exploratory shaft, after all.
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The exploratory studies facility is designed to
elucidate whether or not that site is suitable, because they
didn't either think or knew how or wanted to do what you
urged two years ago or three years ago; namely, come on, do
a little bit more surface space geophysical studies.

They said no, we're going to go dig a hole in the
ground. Now, there may be other political ramifications to
it, but their rationale was that's what they wanted to do.

So in that context, they are doing what I think
they should be doing in the sense of doing site suitability
explorations. I'm not sure that we have license to comment
negatively on the fact that, in the real world, what they
should have done is something different.

MR. HINZE: We've gone by that marker, as far as
I'm concerned. 1It's a fait accompli.

MR. STEINDLER: Let me suggest this.

MR. HINZE: Also, it's an -- when I answered
John's question, I said in an ideal world.

MR. STEINDLER: Yes, 1 would agree to that. Let
me suggest thig. Let's finish up the reports. Let's set
the issue aside as tc what we're going to do.

Let's finish up the reports, go through the rest
of the agenda, and then come back to the guestion, having
given it, presumably, some thought as to how we should

handle this guestion of the -- I think that we ought to |

|
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think about the combination of urging some additional
resources in Nevada on the part of the NRC and alerting the
Commission that there is, in fact, a thing out there called
the Sundance fault, which maybes a unique item, but is likely
not to be, and that there may be others, and that they
should at least be aware of the fact that there are some
serious isgsues coming up.

I1f that's acceptable, let's move on to whoever is
going to talk about -- is it you, Bill, that's going to talk
about the extreme erosion?

MR. HINZE: No.

MR. STEINDLER: Lynn? Lynn has joined the
Committee.

MR. POMERQY: This is the price to pay for all
these exotic trips,

MS. DEERING: All these vacations.

MR. HINZE: But in credit to Ken Foland, she will
soon pass the baton to Ken.

MR. STEINDLER: I would assume so, yes. Lynn, why
don't you start out? I think we're on Page 19 of our little
gection, aren't we?

MS. DEERING: Thank you. 1I've lost track.

MR. STEINDLER: I think I would like to hear at
least somebody comment as to why this is important at all te

anybedy, to the repository performance or whatever,
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MS. DEERING: Okay. This was February 1 and 2. We tagged
along with a lot of other people on a -- they called it a
technical exchange/site vigsit. I think the objective of
their meeting was to discuss -- the NRC is currently
reviewing the erosion topical report. 1It's in progress.

DOE wanted to discuss and point out in the field
actual observations to make their case. They alsc held a
lot of discussions and lectures on the outcrops about dating
methods and theories behind the dating method that they've
used throughout.

It was -- 1 was just going to say it was pretty
torturous, the whole thing was, because it was so cold out,
but that's the side issue. We suffered pretty badly and 1
think it was deliberate on DOE's part.

The purpose was to --

MR. STEINDLER: Remember your words are being
recorded.

MS. DEERING: That's fine. I'm entitled to my
opinions.

MR. GARRICK: 1In that case, you'll repeat it.

MR. STEINDLER: 1It's not on edible paper.

MS. DEERING: At any rate, DCE tried -- their
contention in the report is that there is not the
potentially adverse condition of extreme erosion at the

Yucca Mountain site. Their topical report they feel
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addresses that and they took us to show us all of their
sample locations and all the evidence in the field that
they've gathered to make that case,

The NRC and the state clearly did not agree the
entire time with what was being presented. That was
obvious. I'm working up to why this is important. I'm not
guite there yet.

The DOE used an approach that they felt was the
way to go, either through legal counsel or whatever. They
took one hypcthesis, and that was we've got old boulders
here on the hill slopes and, therefore, because they're old
-~ they're old because we've used the cation exchanged
dating method, which is very controversial, but we've used
this method, one method, and we've dated these boulders and
they are this age and we can, therefore, say that the slopes
are stable and we do not have much extreme erosion occurring
-- we do not have extreme erosion occurring at Yucca
Mountain.

Within this premise, there are many assumptions,
including many aspects of the dating method that are to be
debated, and that's what happened on this field trip for two
days.

“R. STEINDLER: What age did they attribute to the
boulders?

MS. DEERING: The boulders are --
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MR. STEINDLER: Ballpark estimate.

MR. HINZE: 150,000,

MS. DEERING: Yes, 150,000 years old.

MR. FOLAND: BSome of them up to a million years,
though, actually, in place on the steep slopes.

MR. POMEROY: Lynn, can I ask you a question, or
Ken and Lynn, or all of you? 1Ig there anyone on the NRC
staff who seriously believes that the extreme erosion exists
as a potential adverse condition at Yucca Mountain?

MR, FOLAND: I can't really answer that question,
but 1'11 just say I don't know of anyone who guestions that
extreme erosion is a problem. 1 think that there is a
question of whether or not the topical report has shown that
it's not a serious condition.

MR. POMEROY: Yes. That's what I wanted to know.

MS. DEERING: That's the issue right there. The
NRC staff even said in the wrap-up meeting we think ycu
would have a more difficult case showing that there was
extreme erosion as opposed to showing that there's not
extreme erosion; but in everything you've shown us today and
in your topical report, you have not made the case.

And NRC suggested through comments, as well as
verbally, data that could be used to make the case, but the
topical does not do that. So DOE has taken a position --

it's not entirely clear. 1 have heard various things.
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They're done. There's no more budget to work on erosion.
They feel pretty strongly -- they really don't understand.

I think it's genuine, but it seems we do not
understand why NRC is making a big deal out of this, and I
think they believe they've made their case. But there's a
clear communication gap, giant gap between the two sides.

Like I said, 1t got really contentious and very hardheaded

on -- well, 1 just saw little yielding to the others' points
of view.

Why it's important is we -- 1 guess we're
concerned -- the overall concept of issue resolution, in

that context. This is one example of a topical report, at
this point, very unsuccessful in its attempt to resolve any

igsue. If this is indicative of where we're headed, where

the NRC and the DOE are headed with issue resolution, it

could be of concern to the Commisgsion.

Particularly, you would assume the Commission
would be interested in resolving issues if they have a
topical report, they've bought into the concept. It's in
their best interest, as well. The process isn't -- possibly
is not going to work the way it's on its current course.

MR. STEINDLER: Are you differentiating between a
topical report that is scientifically or technically
deficient in some demonstrable sort of ways versus the

process, per se?
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MS. DEERING: I think that those definitely need

to be differentiated. I would say because of communication

probleme that are apparent, I don't know that that's obvious

to either side or to DOE right now. One, the process is
different than an inadequate report or what NRC believes to
be an inadequate report, even though extreme erosion, most
would agree, is really not one of the highest priority and
most significant technical issues at Yucca Mountain. But
it's sad that we -- where we're at on this.

MR, STEINDLER: Does it sound like to you that a
subject like extreme erosion that's believed to be
intuitively by everybody who looks at it, most people who
izok at it to be a no-never mind, is viewed as being
treatable as essentially a no-never mind without much
attention to the scientific basis for conclusions by the
Department? And, therefore, the thing they fired into the
stafl was governed -- the quality of the thing they fired
into the staff was governed more by the original intuitive
conclusion about no-never mind than it was by the evidence
that they actually assembled.

MS. DEERING: Yes. And 1 think that because it's
the first one, I kind of get the impression that they chose
to go with the minimum amount of information to see if it
would fly and, if it does, then that could set a precedent

for further -- regardless of the complexity oi the issues,
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this was the simple issue, let's give them the minimum and
see where we get with this.

But it's not clear where they go from here and NRC
staff would like to talk to us informally today about

options that they want to consider for their review now that

they've --

MR. HINZE: Are they here?

MS. DEERING: They'll be here this afternoon.

MR. FOLAND: The other parties in this -- namely,
the state and other affected groups -- I don't think are

prepared to say that this is not an important factor and
extreme erosion may be important.

1 think a lot of the discussion in the field was
initiated by state people. They've made the statement
several times that the rates may be off by a factor of ten.
I1f that's the case, then it's going to be perhaps a
significant factor. 8o there is that.

And one of the reasons that they will not buy off
on the topical repsrt is the basic method that Lynn talked
about, this varnished cation ratio dating that is a point
that really can't be -- it's a technigue that really is very
difficult to justify. I think that compromises the entire
report, certainly from the viewpoint of the state.

MR, STEINDLER: Aside from the implications on the

topical report management process that we've heard here, is
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we were told repeatedly that these will be worked on, but
nothing has happened. That's another area, 1 think, which
is, at the present, under-funded because of other
priorities.

MR. GARRICK: Can somebody briefly tell me what
the safety issue is here as a result of extreme erosion?

MS. DEERING: They think it's such that it would
impact the isolation capability of the repository and it's a
potentially adverse condition that the regulation requires
be investigated. 1 suppose DOE could either say it's
present or it's not present, the evidence of extreme
erosion, and then if it wer~ present, they would have to, in
their performance ass< .gment, look at the impacts, be it
through increased infiltration or actually waste being
uncovered. 1 suppose that would be an extreme.

MR, HTNZE: We are, unfortunately or fortunately,
depending upon your viewpoint, dealing with a 60, which is a
generic document. It's not focused on Yucca Mountain. And
if you were doing this in central Wisconsin, maybe this
would be an erosion -- erosion might be a problem, because
you'd be -- the repository would be close to the su-face.

In my view, it is extremely unfortunate that DOE
did not do this in a fashion that wouid be acceptable by the
state, the counties, and NRC, because this is such a readily

closable issue and it would have set a good precedent for
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this whole issue resolution, because issue resolution is
going to be a very helpful way.

MR. GARRICK: 1Is there something that says that
the Committee can't suggest to the Commigssion that the
problem is the regulation, not a technical problem
associated with the repository?

MR. STEINDLER: 1I'm not convinced that that's the
focus. I think if I were -- just having listened to the
conversation here and not having read the report, and even
if I read it, it wouldn't do me a whole lot of good, it
gounds to me as though the document that was fired in for
NRC technical review was a technically deficient document.

MR. FOLAND: 1I'm not sure there's a problem with
the regulation. It's not the regulation which is the
problem, that 1 see.

MR. STEINDLER: Bill got it right. If DOE had
done that job in a thorough scientific fashion, then I think
some of the issues we're talking about here would --

MR. GARRICK: Well, it just secms to me that
whatever, whether it's regulation or a poor job on the part
of DOE, that it's extremely important for us to focus on the
technical issue and is there an issue here. Obviously, we
can't skirt the regulation or we can't walk away from a poor
analysis, but I would hate to see the Committee suggesting

activities or going down a path where lots of resources
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1 could be consumed wlien the body of the Committee was
. 2 convinced that this was an issue that could be resolved with
| 3 some field visits or some simple observations or a simple
4 study,

MR. STEINDLER: 1T think, unfortunately, the high

wn

I
[
|
6 level waste domain requires that every -- even semi-rational !
. 7 scenario that somelhody can propose that endangers the E
| !
8 repository has "o be treated on a fairly scientific basis in i
G order to put it aside, even though the collective judgment i
|
10 of a whole raft of people may say, boy, that's a pretty |
11 trivial issue, you ought not to worry about it. That's not |
f
12 an adequate method of disposing of it. |
13 fo it's incumbent in DOE, no matter how trivial |
)
14 somebody might think the issue is, if the scenario has been

. 15 brought up and it looks even vaguely plausible, somebody's

i

|

16 got to go do some work. !

17 M. . GARRICK: Yes. And I'm not suggesting that we E

18 don't do trat. I'm not suggesting that we don't consgider %

19 all the scenarios. 1 think that, however, it's very j

20 import «mt for us to be consistent with respect to how we |

21 cenfs ider everybody's scenario. That's the advantage that !

22 ultimately a well conceived performance assgessment will E

23 provide. !

24 We can put this scenario in the performance i

25 arressment and test it in the same way we've tested every i

i

i |
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other scenario an’ .« intelligent and technically-based
answers, But I < hel ve that there is a point beyond
which when you see soumetLning “La. +doesn't seem to warrant a
lot of resources and a lot »f o1 hat it's not out of
order for judgment to be a =our sommentary or an
opinion about an event.

It ¢>»~m8 to me t-is ir in the category of looking

at those things w3t are lurk: - in the dark corners that
may or may not be . ortant.

AR 8. WDI®R: . think you've hit on a very
critical no the area of judgment. 1 think the
allowance i “ho vee of judgment is limited at the moment

only to these a..as where you can do nothing else. I don'*
know whether that's an accurate statement or not.

But if you hiove a clearly visible path for
obtaining hard data, then in fact, the NRC staff has

made, I think, «mpnacic com. ots to DOE that they ought not

to substitute ex; =it ‘udgment ovrocesses for the collection
of information from t. - 1t
MR, HINZE: Ru. ill have to interpret that
data and that's a judgmen’ [~at's an individual judgment.
Could I go back =nd respond and put your mind at
ease just a bit, John, & " the resources that might be put

int. thisg?

MR. POMEROY: Wa ~h your wallet.
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MR. HINZE: John, keep your hands out of your
pockets. 1 was going tc pontificate here, but 1 guess I
won't. No. What I wanted to say is that there was a
feeling on the part of many pecople that were on that field
trip that what we were listening to was the science that had
been done and developed and interpreted several years ago.

I'm suggesting that it was somewhat out of date,
even. There have been additional data that have been
collected, not just cation ratio, but other data that are
rather readi.y available or that can be performed in very
simplistic vays that would provide the kind of technical
support that would make this acceptable, I think, to the
three elements.

That can be done rather readily. There was a lot
of talk abouat 2 geomorphic map, a rather classic way of
getting at this problem. I have my own misgivings about
just how much that's going to be -- how much good that's
going to do, but that's the classic way for geologists to do
this kind of thing.

Well, a geomorphic map is, as I understand it, in
the process ¢f being developed and we're really not calling
for new menies and new resources to be involved in this.

The extra effort to do a good job wouldn't have been that
much .

FOLLAND: I think, in fact, there is no
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program, extreme erosion, that this report is cobbled
together from other programs which are funded. For example,
the dates which would he very useful to address erosion
wouldn't be done under erosion. It would be done under the
trenching to look at Solitario Canyon fault, that sort of
things, tectonics program. It's exactly tectonics.

So this is not, in fact -- this is an almost
trivial, in itself, budgetary item probably limited to those
peop.e's salaries, the people who are preparing the topical
report. But the overall -- I think Lynn said this. Perhaps
the issue of real concern with respect to this topical
report. 18 not the technical details of whether or not
erosion is significant, but is the actual topical report,
the methodology used and the patterns set for bringing these
topics to a point of discussion and then rescolving the
differences of points of view.

MR. HINZE: Mr. Chairman, I --

MR. STEINDLER: We're only two hours behind.

MR. HINZE: But as long as we're discussing
interesting things, who cares? Ken went on a field trip
which Lynn and 1 did not attend because we were at the ESF
meeting. Ken, you've written a little bit about that, but I
really think it would be helpful to get on the record a
couple of the most important points that came from the field

trip down to Death Valley and so forth.
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MR. FOLAND: Right. This was -- I, consequently,
went on the trip led by, 1 guess, consultants for the state,
Roger Morrison and Marty Miflin, the next day, which was NRC
staff, the DOE representatives, state representatives, the
same busic crowd that locked at the Takopa Valley in the
northern Mojav. pa2rt of the Amargosa drainage and the
Amargosa Valley near Indian Springs.

I think the ideas there were basically three. One
i8 to show evidence of extreme erosion. Two was to, I
think, show that there can be rapid development of these
calecic seils. The third is that there is the cation -- or
the rough varnish can develop very rapidly. 8o two of these
were looking at timirg.

We visited some ancient deposits, ancient meaning
pleistocene deposits ranging in age from about 200 to |
apparently about 150,000 years old in the Takcpa basin,
extreme erosion when this lake was breached, this alluvial
lake was breached 1:5¢, y09 years ago. No doubt, lots of
erosion of deposits .. that valley.

The point is, though, what does that have to do
with erosion on Yuccé Mountain, and apparently nothing.
We're in a very different environment,

The second sspect -- namely, the development of
the soile and, to sor~ of us, at least toc me, some of the

most compelling evidence for having ancient surfaces in
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These boulders had nice varnish to them and to the
naked eye, at least, looks like well developed varnish in a
period of only 10,000 years, not hundreds of thousands of
years. The reply there from the varnish workers -- namely,
Chuck Harrington and John Whitney -- is that this is a
different kind of varnish and this forms in low boulders due
to wetting near the surface and, in fac¢t, that the cation
ratio apparently of some of these boulders indicatea a very
young age.

8o there is scome ambiguity, but apparently there
are varnishes and varnishes. So all in all, it's not clear
to me that there was any real agreement, nor was there any
real information that entirely would be compelling and
conflicting information with the idea that erosion is not a
problem at Yucca Mountain.

MR. POMERQY: Ken, are those just a point of
clarification? 1Is there some documentation in the
literature about different types of varnishes or anything
like that? 1Is this just something they thought up at the
mement to explain why they were clearly rapidly develcoping
varnishes?

MR. FOLAND: 1T think there is something. There is
material in the literature. 1 don't know all the literature
by any means on the varnishes. 1 really can't answer that.

But I think there is support in the literature. It's not
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something tha* was thought up on the spur of the moment,

because, in fu t, Harrington and Whitney
So I take it that there,

gorts of varnishes.

M5 . POMEROY: Thank you.

MR. STEINDLER: Does that take
until 10:00°

[Ne response. ]

MP . STEINDLER:

in fact,

had examined these.

are different

I didn't have a problem with that.

care of the agenda

I would suggest that the afternoon

session bevL.-en ten and one does not have to be recorded. 1

think the thing to do is to break off the formal recorded

part cof this meeting,
hour perhaps,
Committee activities, future agenda.

That meeting this afternoon at
and therealter is open to the public and
conducted the same way we've always done
being recorded.

MR. POMEROY: Mr.

Chairman, is

going to discuss -- one of the items for

appointment of new members.

MR. STEINDLER: Yes.
to close it., That's correct. If that's
call this meeting to a close. Thank you

Reporter for his continued perseverance.

declare a lunch break of whatever,

At that point,

an

come back at ten minutes to one and begin our

ten minutes to one
will be simply

it, except without
there any -- are we

discussion is the

we would have
agreeable, let me
all and thank the

I'm sure he'll be
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