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PROCEEDINGS
(8:30 a.m.)

MR, MOELLER: The meeting will now come to order.
This is the first day of the 26th meeting of the Advisory
Committee on Nuclear Waste, I am Dade Moeller, Chairman of
the Committee. The other ACNW members present are Martin
Steindler, William Hinze and Paul Pomeroy. We have a teanm
of corsultants with us consisting of Donald Orth, Gene
Voiland and David Okrent,

During today's meeting the Committee will, number
one, discuss conforming Title 10 Part 60 of the Code of
Federal Regulations, the High Level Waste Repository
Subsystem Performance Requirements, consider conformance of
those with the EPA High Level Waste Standards. We will
discuss anticipated Committee activities. Third, we will
discuss and begin preparation for an ACNW presentation at
the Waste Management 1991 Symposium in Tucson, Arizona in
February. We will be briefed on recent reports from ACNW
working groups, and we will prepare for our meeting with the
NRC Commissioners tomorrow. We will also be discussing
several draft reports for letters that the Committee is
considering either issuing or beginning to compile or
prepare at this meeting.

The meeting is being conducted in accordance with

the provisions of the Federal Advisory Committee Act and the
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Government in the Sunshine Act. Richard Major is the
designated Federal Official for the initial portion of the
meeting. Charlotte Abrams is filling that position at the
moment .,

The rules for participation in today’s meeting
have been announced as part of the notice that was published
in the Federal Register. We have received no written
statementse nor have we received any reguests from members of
the public to make oral statements at today’s meeting.
However, as is our policy if, at any time, a member of the
public or representative of another Federal organization or
anyone who is present here has something that he believes is
germane to the subject being discussed and they want to make
a point, all they have to do is check with us and we will
provide the time and give them an opportunity tc express
their thoughts.

A transcript of portions of the meetinag are being
kept, and it is requested that each speaker use one of the
microphones, identify yourself, and speak with sufficient
clarity and volume so that you can be readily heard.

Before proceeding, I have a few brief remarks of
possible current interest. We have a long list. I am not
going to go over all of them, but let me say to the members
of the Committee and Consultants that we have distributed an

item which is called Items of Porential Interest to the
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ACNW. I will go over a few of those. Also, in your
notebook, you have several pages =-- one page of additional
items of possible interest.

In terms of those on the list that is not in the
notebook =~ the list that was distributed to you -- when the
Comrittee talks about future meeting items, I still call
your attention to the subject of uranium and thorium mill
tailings and their disposal. Georgiec Nuncolli has sent us a
number of items recently on this, and you may want to look
at those or consider them.

I notice also that the Licensing Support System
Advisory Review Panel -~ this is number three on the list =--

has reviewed and commented on the draft regulatory guide,
Topical Guidelines for the Licensing Support System. It may
be that we want to look at that. I really don’t know, but I
call it to your attention. Item four on page two, Sandia,
issued a report. I have not read it, but it is on ==
apparently they are working on a waste minimization project.
We can talk about disposal of waste all day, but the heart
c¢f the problem is the generation of the waste in the first
place. It may be that we, at some time, may want to look at
that and have a briefing on it.

In a similar light under Item 4, there was a
letter to the editor of Science a week or so ago, once more

on transmutation of waste. If we could help in any way in
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6
clarifying that subject == I know we have talked about it,
but keep it in the back of your mind as something we may
want to look at.

I notice that the U.S8. and USSR have signed on
September 18th a pack on rad waste. It would be interesting
--again, each of these are future meeting potential items
and we need to talk about them, but it would be interc-ting
to hear someone tell us what is the agreement and what is
going to be accomplished and so forth. 1Item 6 is one that I
really personally believe that we have got to put on our
agenda, and that is the impact of Title X Part 20, the
revised document on waste management activities.

Item 7 I call your attention to, because that
report has several =-- it’s a French report - it has several
chapters on human intrusion. It is for Saliferous
formation,

MR. HINZE: Can you define it, even if you can’t
spell it?

MR. MOELLER: No. The item 9 I will be calling to
your attention later. Brookhaven issues an annual report ==

it’s obviously the NRC issues it and Brookhaven compiles it
for them -~ on "radioactive materials release from nuclear
power plants." It is issued as NUREG CR-2907. The latest
volume is volume eight. I am not sure as I say that, but I

believe that’s the latest volume.
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Why I became interested in it, we were talking
about Carbon~14 so I thought I would open up this detailed
report and find out how much Carbon-14 is airborne released
from nuclear power plants. Well, there is none. Yet, there
are other airborne releases in micro or pico curie level but
Carbon=-14 isn’t released. I called the NRC staff and said
why, and they said the report only includes what they
monitor or what they have the capability of measuring.

I think personally sitting as a member of the
public that that’s misleading. Maybe it says it in the
forward but I didn’t see it. Some plants will list krypton
85 and others won’t., Some will list Xenon 135 and others
won‘t. I would think that we would have a standard set of
guides on what the release is. This is important to us
because it lists the airborne releases, the liquid releases
and the solid waste releases. Like in the BWR’s they list
no krypton 85 for the newest BWR’s because they have hold up
tanks, retention tanks and don’t let it out.

It still exists, so it ought to be recorded
someplace. As I say, it’s a little pet item of mine, but I
found the report not as useful as I thought it would be.

In the A,B, and C until Item 9, when we transfer
from Zywrite to Wordperfect it goes wild. The MDSU means
that in the MDNM you delete -~ it is just Carbon-14. I

would raise the 14, a.id the computer goes wild. Item 10 -~



10

31

12

13

14

15

16

17

18

19

20

21

22

23

24

25

8
Bob Bernero is here so he can help us =-- EPA produced this
pamphliet of which they gave us a copy of for yesterday’s
meeting on mixed waste, this pamphlet that they said send it
out to all the states. It looks like Readers Digest.

As 1 understand it, that was produced without any
consultation with the NRC, and they gave you -- am I wrong?

MR. BERNERO: I think you are mistaken in that.
Could I amplify a little bit?

MR. MOELLER: Yes, please.

MR. BERNERO: There are two pieces of material
related to mixed waste, One is that pamphlet, and as 1
recall, we did consult with that. That is a very nice
pamphlet, a good guide through a difficult law. There is
also a body of guidance that was prod'-.d on what a lot of
people call the Land Ban or storage requirements. 1It’s
illegal to . ore mixed waste if you don’t have a disposal,
very strict time limits and so forth.

That guidance on what to do with stored mixed
waste was produced essentially without NRC consultation.
Right now both are sitting on my desk. I am trying to
communicate with EPA. The only way they can make sense to
NRC licensees is to go out together. The guidance on
storage is a hopeless hodge podge of acronyms, and you need
the usz:a guide te RCRA -~ which that little booklet is.

Thank God the Atomic Energy Act is better than that.
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MR. MOELLER: That helps, because I read that you
had not yet distributed it and I didn’t understand., 1 was
mixed up.

MR. BERNERO: They need coupling.

MR, MOELLER: They need coupling, okay. Item 11,
which I am sure Charlotte must have sent to us, John Linehan
has summarized the status of 14 DOE Study Plans, the staff’s
review of it., I call that to your attention. Jumping to
page five, item 19 I again have not had time to read it.
EPRI now has issued a report on the soil to plant transfer
of Carbon-14, and it may have something of interest to us in
terms of our deliberations on that.

Item 20, we visited West Valley a year or two ago.
They are continuing to work there, and there have been a
number of interesting recent developments. We may want to
come back to that sometime. Charlotte attended -- Item 21 =~
- attended the NWTRB QA panel meeting, and she has provided
us with a summary on that. I simply wanted to mention it.

Item, this long term use of encapsulated and
storage facilities at commercial irradiator -- we may need
to discuss that., 1In fact, I think we do. Apparently the
ACRS has an interest or may have an interest in that. So,
we need to decide whether we cover it or if they do. The
same thing is true in terms of enrichment facilities, simply

divvying it up or decided who is proper to handle it.
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MR. STEINDLER: Use the microphone.

MR. OKRENT: My comment would come better after
23,

MR. MOELLER: All right., 1Item 23, we wanted to
congratulate Martin Steindler, the 1990 winner of the Robert
E. Wilson Award of the American Institute of Chemical
Engineers. The award is in honor of his outstanding
contributions to chemical engineering and his achievements
in the nuclear industry. We wanted to recognize Charlotte
Abrams. The NRC announced and listed her among the awardee
or whatever it is for her work with the public schools in
the local area. 1 am sure that it wasn’t alphabetical, but
she was the first one listed.

[Laughter. )

MR. MOELLER: Gail Marcus received a certificate
of appreciation from the NRC. You should know that Regis
Boyle has been appointed TA to Commissioner Remick for all
NMSS activities including rad waste. In the notebook, the
ICRB, you recognize I am sure that while they will be
issuing I guess what they call their 1990 recommendations --

I guess they will come out in 1991. It will probably
undoubtedly reduce the long term accumulated dose to a rad
worker to an average of about 20 milli sieverts per year
averaged over five years.

Another item, the NRC is considering a measure to
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give the states more time to meet the low level waste
obligations. Kim Nukler has indicated that the next
generation of low level rad waste disposal facilities will
employ new technologies, receive less waste and charge
significantly more than the Barwell facility.

MR. BERNERO: Dr. Moeller, if you could please go
back to that item of interest about NRC considering more
time to implement low level waste, Unfortunately, at least
two publications have described it as such, and nothing
could be farther from the truth,

MR. MOELLER: All right. Clarify.

MR, BERNERO: The Low Level Waste Act has a
schedule and it’s a very intricate schedule. Individual
milestones for the states to meet as they proceed toward
full implementation. A collateral issue that comes up is
the licensing or authorization of extended storage if you
are not meeting the schedule. There is a very difficult
position for the NRC, in that if a state is not on schedule
and the state says therefore I am going to establish a
holding facility or storage facility it would be licensed
for five years or ten years or something like that, is that
not an indirect way to frustrate implementation of the Act.

The Commission =~ we had a meeting on it not long
ago. I don’t remember the exact date but in the past month.

The Commission is wrestling with the issue as well. It is
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rhetorically suggested a couple of months ago just say four
millirem to any individual anywhere ever is the standard and
then walk out of the room, that was an option in 1975, 1
don’t think it’s a practical option today.

MR. FEHRINGER: As Dr. Steindler noted,
Commissioner Curtis has expressed an interest in the
subsystem performance objectives in Part 60. They represent
one of the most substantive parts of that regulation, ana
he’s not alone in his interest. It has been a subject of
considerable controversy over the years while they were
being developed, and since then there has been continual
gquestioning of those objectives.

(8lide.)

Today 1 would like to review the history of how
the subsystem objectives were developed, what the intent was
in formulating them the way they are, and then give some
ideas on how we will be re~examining those objectives as we
pursue our conforming amendments to ado,t the EPA standards.

[8lide.)

In about 1978 there was a basic regulatory
nhilosophy somewhat different than that that ultimately
ghaped Part 60, The basic philosophy at that time was that
regulations should match the design of a repository. It is
not an unreasonable philesophy: in fact, it’s the one that

seems to be pursued in much of the rest of the world,
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particulary in Europe where the regulatory and developer
kind of jointly negotiate the design and the safety criteria
of a facility and the regulations serve to codify the
agreement that is reached and allow other parties to have an
input to comment on that agreement.

At the time that was the philosophy that we were
working under also. Also, particularly important, in the
late 1970’s we thought that spent fuel would be reprocessed
80 that uranjum and plutonium would be separated for reuse
in the fuel cycle and possibly other actinide might also be
separated, That led us to look at disposal of high level
wvaste as a 1,000 year problem. We thought 1,000 years was a
long time then, but it was a less significant problem than
we now look at today with spent fuel.

At the time there were a number of studies that
showed that if the longer life constituents of spent fuel
vere removed that radioactive decay would reduce the hazard
of the remaining high level waste to no greater than the
original uranium ore in a period of time probably somewhat
less than 1,000 years, and the 1,000 year limit seemed to
have a fair amount of technical acceptance within the
scientific community.

Design of a waste disposal system at that time
made no provision for containment by waste packages beyond a

very minimal period of time. The waste package was a
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handling device primarily, allowing transportation of waste
from a reprocessing plant to a repository and then
transportation within the repository system for emplacement,
There were plans to process waste into a glass waste form,
but privately some people in the technical community were
even guestioning the necessity of that step. It added to
the cost of a waste disposal system and some people were
arguing that a calcine or some other form of waste might be
acceptable.

In summary, in that late 1970’s timeframe the
geclogic barriers of the site were looked upon as providing
essentially all of the waste isolation, and it was thought
that they were more than adeguate to do so,

MR. STEINDLER: Dan, you are outlining the state
in 1978, 1Is that the framework within which the NRC was
operating or do you attribute this framework essentially the
technical community at large? 1Is this a provincial
operation in two offices within the NRC. How big a group
are we talking about?

MR. FEHRINGER: This was the way that we at the
NRC viewed thinking within the technical community at large.

[8lide.)

In 1979 we had a change of management within the
NRC staff, and that brought a new regulatory philosophy to

the staff. That philosophy was that the design of a
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repository should meet pre-established regulatory
objectives. Just a reversal of the previous philosophy.

The staff established a gnal adopted from nuclear power
plant licensing of a multiple barriers that were fully
redundant. We thought that it was technically achievable to
have 1,000 years of containment within canisters. If the
canisters should fail we thought it would be achievable to
have 1,000 years of containment by the repository, what we
would now call the underground facilities. 1If both of those
engineered barriers failed, then we thought it was
achievable to require 1,000 y2ars of containment by the
site,

The three way redundancy seemed to be a very
powerful argument for the acceptability of a disposal system
and as 1 say, it appeared to be technically achievalle
without significant cost. That view was not widely shared
outside the NRC staff.

MR. BERNERO: Dan, could 1 interject for a moment?
I would like to make a comment having participated in some
of this that can help illuminate further the response to
your q.estion, Dr. Steindler. When that sense of 1,000 year
reprocessing waste kind of disposal was there, there was
certainly unease about the residual transuranics and about
the fact that certainly there was going to have to be

something done with transuranic waste itself, the DOE
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transuranic waste.

At the time that we went to this 1979 philosophy,
that’s when Jack Martin became the division director of
waste management, There was at that time very strong
apprehension about the EPA trend toward a probabilis.ic
standard which went in some large measure to deal with the
unease about transuranice. In looking at this in 1979 can
see two ways to read the 1,000, 1,000, 1,000, For the 1,000
year waste the bulk of the material, it is fully redundant,.
For the uneasy part of the problem, the transuranics, it
stands as either some sort of defense in depth of best
available harvest of margin. Or, it stands as a possible
deterministic surrogate for a probabilistic standard, and
that deterministic surrogate was a very strong motive at the
time to have an MRC regulation that would obviate
probabilistic calculations in the litigative environment.

MR. STEINDLER: Thank you,

MR, FEHRINGER: 1In 1980, we began to realize that
reprocessing spent fuel was not likely to occur. The nation
announced a policy of deferral of reprocessing, and that
combined with collapse of uranium prices made it look like
there was no longer an economic incentive for reprocessing.
We began to think that we would probably need to dispose of

spent fuel with all the uranium or plutonium and other

transuranic constituents present along with the fission
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products.

[8lide.)

This led us to look at high level waste disposal
as at least a 10,000 year problem rather than the more
limited 1,000 year problem that we had been looking at
earlier. This made it difficult to retain the multiple
redundancy concept that we had been trying to adapt from
reactor licensing. That concept evolved into one of a
philosophy of multiple barriers with minimum performance
requirements, and in 1980 we issued an advance notice of
proposed rulemaking that had that philosophy articulated.

It retained redundancy for the first 1,000 years
exactly as the goals had been on the previous viewgraph:
1,000 year containment by canisters, 1,000 year containment
by underground facility, and a 1,000 year radionuclide
travel time from the repository to the environment., 1In
order to address the longer term potential for releases of
actinide, we added to that a provision that the annual
release rate from the underground facility after 1,000 years
should not exceed one part in 100,000 per year.

Significantly -~ the last item on this viewgraph =«
- there was no attempt to correlate these performance
objectives with an EPA standard. There were early working
drafts of EPA standards but we viewed these objectives as

being independent and complementary. These forced a
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multiple barrier design and articulated the degree of
emphasis that we thought should be placed on each of the
barriers as a minimum independent of whatever overall system
performance reguirements may be promulgated by EPA.

MR, STEINDLER: Let me make a couple of comments
and then maybe a guestion or two., On the surface that 1980
exercise sounds entirely arbitrary. .t looks as thoujh if 1
take literally what you have up there, that you are
literally settiny a set of criteria with no particular
intention or attention to correlate with standards. 1
hardly believe that’s an accurate statement, but that’s what
it looks like.

Secondly, I am puzzled by your 10,000 year problem
description. By 1980 both peoplie in the U.S. and elsewhere
had fairly carefully looked at not only spent fuel but the
mixture of fission products in the sundries witn or without
iodine didn’t make any difference, and looked at the issue
of hazard as a function of time and the famous curve which
all of us have seen ad nauseam had been published at least
by the Germans if not by everybody else by that time., Walt
Roger included.

Any reasonable look at those would drive you
fairly quickly to the conclusion that high level waste is
not a 10,000 year problem, at least from a technical basis.

Operating in units of multiples of ten as a good rationale
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you don’t address the issue at 2,500 years, you address the
issue at either 1,000 or 10,000. I am puzzled as to how you
got the 10,000 years.

MR. FEHRINGER: The point here is that disporal of
spent fuel involves disposal of much larger inventories of
long life materials. The 10,000 number came from EPA as
they were developing their standard at the time. I have the
plus because there were a number of comments suggesting
10,000 years was not long enough to be concerned about spent
fuel.

MR. STEINDLER: The EPA standard didn’t address
10,000 years at that time.

MR. BERNERO: Let me interject, I think it’s
becoming unduly complex because you are saying 10,000 years,
and it’s 10,000 plus. The substance of the time of 1980 was
that you can’t deal with it in the order of magnitude
10,000, It is going to be the next or the next order of
magnitude, ten or 100,000 years, and we haven’t yet gotten
to the debate where EPA was saying is a calculation at
10,000 years sufficiently meaningful to represent behavior
over 50,000 or 100,000,

This is truly almost a nc significant figure kind
of statement. It is clearly not the 1,000 years, it is much
beyond it. It is not exactly 10 -- we haven’t yet gotten to

the theology of 10,000 years as a surrogate.
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MR. CRTH: One small clarification which sort of
follows on with what Marty said, There is no relationship
between processing and not reprocessing, and 1,000 versus
10,000 except for the single elemert of plutonium which
accurately there is a lot more. With its half-life it
doesn’t make any difference. There may be a lot more, but
all the rest of the fission products and everything else do
not change whether you reprocess or not.

MR. HINZE: If I may, please. Dan are you going
to explain to us where the 10,000 came from in the EPA
thinking?

MR. FEHRINGER: I hadn’t planned to, but I can if
that’s of interest to you. It is not a major point in the
presentation that I am giving. The point that I am trying
to say is that we were no lenger to look at this as a
limited 1,000 year activity. Our repository must perform
well for periods beyond 1,000 years, and that destroyed the
notion of multiple redundant barriers for 1,000 years.

MR. HINZE: I have tried to search out that 10,000
year timeframe, and the only reason that I can come up with
deals with some information that the Science Board of the
EPA came up with; is that correct, dealing with glaciation
10,000 years ago. This seems like a logical number to have
looking at this 10,000 years ahead.

MR. FEHRINGER: EPA used two arguments to support
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the 10,000 year cutofi, First, in their analysis of
hypothetical repositories they thought 10,000 years was long
enough to get a good test of whether a repository was
performing well or not. A lot of other people guesticned
that, but that was an assertion they made.

MR, HINZE: Strictly gualitative.

MR. FEHRINGER: Yes. If you calculated
performance for 10,000 years you could distinguish good
repositories. The second reason was that it was a short
enough period of time that you could avoid some of the very
difficult uncertainties that start to crop up if you take
the next order of magnitude, multiple glacial cycles and
general geologic evolution.

MR, HINZE: Primarily climatological I think was
their basis, right,

MR. FEHRINGER: Right,.

MR. HINZE: T think that‘s the origin of that
10,000 years.

MR. STEINDLER: Their statement in the Federal
Register under the preliminary considerations that preceded
the actual announcement of their standards indicated that
they looked at the range of short versus long ard they
elected to pick 10,000 years because they couldn’t see -~ if
I remember it right and I think it’s correct -- they

couldn’t see as producing any useful hard data for times
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longer than about this period. For times shorter than that
period as Dan correctly said, thov weren’t so sure that you
could get the kind of assurances of performance -- of long
term performance that they thought was necessary.

It is, obviously, a compromise in the logarithmic
scale.

MR. FEHRINGER: Before 1 continue, let me respond
to the first remark that Dr, Steindler had. He found it
hard to believe that we would suggest performance objectives
of this type without trying to correlate them with the EPA
standard, and a lot of other people found that hard to
believe also. That is historically correct. There is no
attempt to link these with EPA’s standard as it was
developing at the time,

We viewed these as being completely independent
criteria that articulated the Commission’s philosophy on how
a repository should be designed and constructed. That
certainly set the stage for the controversy that has
continued until this d/te on the subsystem objectives.

MR. BERNERO: I would add that certainly nested in
the minds of some of the NRC ~- and I am one of them -~
there was an expectation that we were going to ultimately
take thr.se subsystem performance criteria, and by the use of
predictive methodology then just beginning development we

woulr be able to show if you meet these you meet the EPA
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standard and you obviate any licensing calculation in a
probabilistic mode.

(8lide.)

MR. TEHRINGER: After considering comments on the
advanced notice, in 1981 we issued a proposed rule. The
subsystem objectives stayed somewhat the same, although
there was some evolution of the specifics. The philosophy
continued to be one of multiple barriers with specified
level of performance required of each of the three primary
barriers; 1,000 year waste package containment; one part
100,000 annual release rate after the containment period;
and, the performance objective from the site evolved to a
1,000 year pre-emplacement groundwater travel time.

In the advanced notice we were suggesting a post-
emplacement radionuclide travel time, and people thought
that would be rather difficult to work with because that
combines groundwater flow and geochemistry. To simplify it,
we tried to restrict the objective to just groundwater
travel time and tried to look at pre-emplacement conditions,
look from teday backwards in history to see what happened
during the previous 1,000 years,

That was the beginning of the difficulty on that
objective, Missing from the proposed rule was 1,000 year
containment by the underground facility. We no longer

thought that made sense, and it was dropped. Only ten to
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the minus fifth release rate provision was retained for that
part of the repository system. Again, there was no attempt
to correlate with the EPA standards., We continued to
maintain the position that these were independent criteria.

MR, OKRENT: Can 1 ask a guestion about ‘he
thinking then of the bullet on one part 100,000. At that
time did you have in mind that this shoil4d be applicable to
all isotopes in the waste package that survived the 1,000
years, or did you have it in mind that this should really be
specific to a selected set of these or didn’t you know
enough at that time?

MR. FEHRINGER: The intent was that it applied to
all radionuclides other than those that were present only in
trivial quantities. There was a provision that any
radionuclide that had decayed away within the first 1,000
years but still might have an atom or two left should be
exempted, Specifically cesium 137 and strontium 90 would
essentially disappear in the first 1,000 years, There was a
provision to exclude nuclides of that type that were present
only in trivial quantities.

MR. OKRENT: The second question is since some of
the isotopes -- fuel disposal were isotopes that had been in
the ground prior to them being dug up, did you in any way at
that time relate what you thought might be an acceptable

annual release rate here to what might have been released
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had they stayed in the ground or so forth and so on?

MR, FEHRINGER: No, that was not a consideration.

MR. OKRENT: Then what was the basis for this one
in 100,000 annual release rate? Not having an EPA standard
you were setting an NRC standard it seems to me, and it
would be of some interest to understand the philosophy.

MR. FEHRINGER: There were two things that entered
into the development of that number. First, there were some
technical studies at the time that showed that you needed to
have a release rate of about that order of magnitude or less
if release rate was going to be of any value at all in
limiting the impacts of a repository. Expressed another
way, if you could not do at least that well you might as
well just let the waste dissolve more or less
instantaneously because other dispersive phenomena during
transport would provide the same amount of dilution of the
material,

The second consideration was technical
achievability. It appeared reasonable to achieve a release
vate of that order of magnitude without significant
increases in cost of the system, That latter judgment may
have been in error. A lot of comments said that it was
unfounded, but that was the consideration.

MR. OKRENT: 1In effect, the NRC could have been

accused of preempting EPA’s role; couldn’t it, by this -~
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MR. FEHRINGER: We were accused of that in public
comment, yes. We were accused of being arbitrary and
capricious and many hostile comment letters.

MR. OKRENT: 1 see, but you didn’t change it.

MR. FEHRINGER: We did, and I will get to that on
the next viewgraph. We changed somewhat,.

MR. OKRENT: Somewhat, yes, Can 1 understand one
other part. Were you weakly preoccupied with all of the
things that had some guantity after 1,000 years or, at that
t.ne, were there a selected few?

MR. FEHRINGER: That was not the consideration.

It was thought that a waste form would dissolve fairly
uniformly or be leached fairly uniformly, controlled by
either the dissolution of the leaching rate of the matrix =--
probably the uranjium oxide matrix. All nuclides would be
released fairly uniformly, and there was no attempt to pick
particular radionuclides based on their importance to public
health or any other basis.

MR. OKRENT: There is no retardation a factor or
anything like that.

MR, FEHRINGER: The release rate provision applied
at the boundary of the underground facility, so any
retardation within engineered barriers could be considered
in meeting that. MR. OKRENT: 1 guess 1 missed that

thought in that listing.
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MR. STEINDLER: The release rate then was measured
at the boundary of the whole facility in 19817

MR. FEHRINGER: The engineered portion of the =--

MR. STEINDLER: The engineered portion,

MR, FEHRINGER: Yes.

MR, OKRENT: 1t was the pre-emplacement
groundwater travel time without retardation that is shown
here,

MR. BERNERO: I think it might illuminate the
philosophy a little bit better to use the gualitative words
rather than the deterministic quantitative words that are in
the chart., The very first line, the 1,000 year package, is
a gquantitative way of saying in the first place you shall
have substantially complete containment you won’t leak for a
long time.

In the second place, when you do leak you will
leak very slowly. In the third place, when you do leak and
leak very slowly you will move out to the biosphere very
slowly. There certainly were misgivings that to take
groundwater transport pre-emplacement groundwater travel
time as a surrogate for radionuclide transport was really
evasive action in the extreme. It may simplify the
calculation but you may be throwing the real measure out
with the simplification, the real measure of radionuclide

transport.
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That philosophy of in the first place don’t leak
and in the second place if you do leak, leak slowly and in
the third place don’t move very rapidly.

MR, STEINDLER: Were those bucked against some
target, either explicit or implicit of dose for the maximum
exposed individual?

MR. FEHRINGER: Not at this stage in the
development, The next viewgraph will show you where we did
that.

MR, HINZE: Before you remove that, I would like
to ask you a guestion about that,

MR. STEINDLER: You can’t get past the 1981 rule,

MR, HINZE: 1It'’s great to use these subjective
terms that Bob has indicated, and they are very useful to
us. But yet, you have to put numbers on these. That is the
unfortunate part about it., 1In the balance of these various
barriers as you look at that first bullet, to what role did
technical achievability and cost come into the decision
regarding 1,000; where did that 1,000 come from, and how is
that balanced?

MR. FEHRINGER: That was a major question raised
in comments. It was the staff’s judgment that a 1,000 year
waste package was technically achievable without significant
cost. The basis for that was not very well documented, and

I think it was pushing technology as much as based on proven
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technology. I think it was partly a desire that this is
something we should try to foice the applicant to provide.

MR. HINZE: 1In the nine subseguent years, do we
have a better handle on that, or will you be discussing that
with us?

MR. FEHRINGER: One of the things that has
happened is that the Department of Energv is placing more
emphasis on waste package containment, 1In the late 1970’s
wvaste packages were not a significant barrier of any type,
and today there is a lot more talk about substantially
exceeding 1,000 years as a design goal for the waste
package. The Department’s thinking has certainly evolved as
far as reliance on barriers.

MR. HINZE: How about the NRC'’s thinking?

MR. FEHRINGER: We are happy to sce more rel‘ance
on engineered barriers,

MR. BERNERO: I would like to add to that. The
statement is far less naive now I think because we have come
to appreciate more deeply that a statement of package
lifetime is not meaningful unless you recognize that it’s a
statement about ten or 20,000 packages. It is not a
statement about one package. The whole concept has to take
that into account.

There is a lot of activity now that I am not sure

whether the Committee has reviewed i%t, especially invelving
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the center in San Antonio on the rulemaking for
substantially complete containment where one ig trying to
develop a better sense of the underlying technology and the
expectations of what do I really expect to see in 10 or
20,000 packages if I make the statement 1,000 years is the
lifetime,

MR. HINZE: We have that same problem with the
geological characteristics. Just one fracture, that’s all
it takes and you have wiped out.

MR, OKRENT: 1If 1 can come back to the point that
in a sense the NRC was proposing a standard if not
establishing a standard, this proposed rule. It didn’t have
a good handle on costs., I did a little bit of mental
arithmetic assuming that a more stringent standard costs
only $1 billion more than a less stringent standard to do
whatever we do with chemical waste by orders of magnitude.
lLet’s say $1 billion -~ if you assume that government
subsidy of pap tests for example would save lives at the
rate of $10,000.00 per life you would get for $1 billion ten
to the fifth live saved. 1If it costs $100,000.00 and 1
think the range is somewhere in there, it would be ten to
the fourth lives.

S0, $1 billion spent that way could save in fact =
- today’s lives without having to worry about discount or

cures for cancer or anything -- larger than whatever it is,
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10, 50, 100 that you might save with the EPA standard or
wvhatever this is, this roughly equivalent thing.

I am wondering in fact how much ==

MR. STEINDLER: Dave, please use your microphone.

MR. OKRENT: =« how much philosophical thought of
things like this or other relevant things was involved in
the NRC when they were proposing a rule of this sort and did
it enter at all? Safety goals existed -~ at least
discussion of safety goals for reactors existed by then and
people talked about things.

MR, FEHRINGER: There was discussion of the cost~-
effectiveness of these barriers, and that discussion
included the notion that too much emphasis on cost might be
penny wise and pound foolish; that high level waste disposal
is such a controversial subject that for the first
repository it might make some sense to spend a little extra
money as an investment in public confidence and get the job
done. Get the stumbling block out of the way of commercial
use of nuclear power.

With that view, there was not an attempt to pin
down the actual cost of the performance objectives that were
being proposed, As I will get to on the new viewgraph, that
was one of the reasons that there was an evolution in these
objectives before the final rule,

MR. OKRENT: I must confeses as a member of the







10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

public, I wouldn’t have understood the difference between a

table two that had one set of numbers and a table two that
had ten times or anything like this, I could have surely

understood that we are saving $1 billion and if we were to
spend “his in other ways you could save many more lives.

MR. FEHRINGER: We thought the public could
understand the multiple barrier concept too, of having
redundancy.

MR, OKRENT: I like in this in a gualitative sense
the multiple barrier concept. 1 am just trying to see
whether there had been a sufficiently rounded broad thinking
by the NRC staff when they went ahead.

MR. BERNERO: Just one more comment. I would just
cbserve that at the time as well as now, there is a very
weak connection between our ability to say what 1,000
package costs versus a 500 year package and how many health
effects or deaths or person rem or whatever are associated
with that change. The nexus to individual exposure or
population expose is so frail that I would guestion whether
you could even do that.

MR, OKRENT: I think we know the direction.

MR. BERNERO: Yes, but you don’t know the
sensitivity, and that’s what you need.

MR. MOELLER: Dan, you showed that between 1981

and 1979 or 1980 .r something, you deleted the 1,000 year
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containment by the underground facility and you explained
why. Could you say that one more time.

MR. FEHRINGER: We didn’t see that it was
technically achievable in the same way that the waste
package containment wae achievable for that 1,000 year
groundwater travel time was achievable. 1t just seemed that
the underground facility served more to control the rate of
release rather than to perform a containment function.

MR. MOELLER: Thank you.

MR. COPELAND: Just to hold you up a little longer
Dan, in getting to the next viewgraph ==

MR. MOELLER: Please identify yourself.

MR. COPELAND: I am Seth Copeland, NRC. On the
last bullet thers, the no correlation with EPA standards, it
is true but I think in some ways it may oversimplify thinge.
Just by way of background, when the proposed rule came out
the writing of regulations is normally something that
involves a lot of people on the staff at the NRC. There are
generally a lot of different opinions that go into
formulating the regulations. One thread of thought that
existed at the time that the proposed rule was developed and
really even I think going back as far as the advanced notice
as 1 remember, was a recognition that the EFA standard
whatever it was going to be, was a standard that was going

to involve modeling and trying to project the future for a
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There was a concern on the part of quite a few
members of the staff who were involved in developing these
regulations that was a very squish, iffy kind of thing. 1In
fact, 1 think a lot of the concerns about modeling that were
in the National Academy’s recent rethinking report were
concerns that we had at the time. Tc¢ a large degree the
criteria that found their way into proposed Part 60 ard
particularly to performance objectives, represented a way
for part of the staff to sort of mollify the concerns that
we had and assure that at bhottom there was going to be a
kind of fundamentally decent disposal system that had this
multiple barrier protection independent of the quantitative
standard.

(Slide.)

MR. FEHRINGER: Much of the public comment on the
proposed rule was very similar to ycur comments here. We
were charged with being arbitrary in setting these
objectives, giving no consideration to the costs that would
be imposed by them, and of providing no correlation between
them and the ovzerall performance standard that EPA was
developing.

That led to some changes in the final rule. We
r:tained the general philosophy of having multiple barriers

with numerical performance objectives, An explicit
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provision vas added allowing for trade off between the
barriers if a particular performance objective seemed not to
be appropriate for a particular waste the applicant could
propose an alternative or the Commission could specify an
alternative.

The waste package containment time was thought to
be exc~ssively burdensome at 1,000 years, so it was modified
to specify a range of times, 300 to 1,000 years. The
specific value is to be determined in some unspecified
manner. The annual release rate was retained as it had been
proposed, and the 1,000 year pre-emplacement groundwater
travel time was retained as it was proposed.

In addition to the provision for alternatives, we
did an analysis that showed what the relationship was
between these subsystem objectives and the overall standard
that EPA was working with at that time. The analysis showed
that meeting these subsystem objectives made it more likely
that you would achieve compliance . the EPA standard but
also showed that the objectives were neither necessary or
sufficient to ensure compliance with the EPA standard. This
is something that we had recognized for some time, that
these were meant to be independent complementary
requirements that would build a more resilient system. They
were not meant to have a one to one correlation with the EPA

standard.
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looking at it right now on Carbon-14 because we got a pocr
site as well. I think it is a given that in tli® analyeis we
would have to look at that and be compelled to look at it
when we discover something like Carbon~14, which on the face
of it appears to be an innocuous release; the rates, the
qua.itities, and the excess to the biosphere.

I would point out that if you look at NUREG-0804
results, this is also the real teeth in these standards.
The 1,000 year groundwater travel time, as 1 recall doesn’t
really buy you a whole lot, because it doesn’t represent
radionuclide transport. It doesn’t have geoc ‘stry in it.
That one in 100,00 really hurts. That ieg tight

MR. ORTH: 1 accept all of that. It is the real
teeth. Again, the guestion is, are we biting at something
with those teeth that doesn’t need chewing on specific
radionuclides?

MR. BERNERO: No. I think the regulatory system
is prepared to cope with those as they are analyzed and
identified. We are doing =--

MR, ORTH: The other part c¢f the question was, has
DOE ever come in and said here are some things that don’t
matter. That is what I am interested in pursuing.

MR, BERNERO: That’s the Carbon =14,

MR. ORTH: Just the Carbon=-147?

MR. BERNERO: 1I wasn’t sure whether you were aware
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of that.

MR. ORTH: 1 am quite aware of Carbon-14.

MR. BERNERO: They have singled that out and done
papers and we are loocking at that right now.

MR. ORTH: What about other things though?

MR. BERNERO: I don’t know.

MR. FEHRINGER: I am not aware of any others
identified. They have not even addressed Carbon-14 in a
formal request for an alternative.

MR. STEINDLER: We had & working gro.) meeting on
Carbon-14 relatively recently.

MR, OKRENT: Thie rule doesn’t mention how well
one needs to know these things, the uncertainties., 1Is this
just the state of affairs?

MR. BERNERO: Yes, that’s the state of affairs
with every rule that we have ever put out. I don’t know of
a rule that we are right now looking at substantially
complete containment which is the operative words that go
with that mushy three hundred to 1,000 years. The
substantially containment, it will either be rulemaking or
guidance that goes with a rulemaking that would specifically
address the uncertainty and how to deal with it.

We are trying to do that in an itemized way
throughout the thing. This rule does not address that

specifically.



10

11

12

13

14

16

17

18

19

20

21

22

23

24

25

45

MR, OKRENT: The other guestion is, if there were
no EPA rule or standard and they gave up, does the staff
think that a repository which complied with 10 CFR Part 60
would be one for which there was adeguate assurance that the
public health and safety was protected,

MR, FEHRINGER: Those subsystem objectives fir:t
of all, are limited only to what are called anticipatedl
processes and events. They do not even address releases for
the whole class of unanticipated. There would be a need for
additional regulatory criteria.

MR. BERNERO: I would like to interject on that.
1f you go back to the 1980 through 19t. rulemaking period, I
think it is fair to say that there was a presumption that
the health related standard of EPA was adeguate to ensure
appropriate protection of the public health and safety.

The focus was on whether the NRC standard was
appropriate to implement that standard and, indeed, whether
it might be sufficient. There was a long held hope that it
would be sufficient so that you wouldn’t have to do the
modeling and calculations and all the argument.

I know of no independent analysis that related the
deterministic Part 60 directly to population dose,
individual dose or some other representation of health risk.
In order to make an independent evaluation of it you would

have . do that. 1In order to say I therefore consider this
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adegquate. There was a very strong hope that it would be

sufficient, these three things -- this defense in depth is

adequate because it demonstrates compliance with the EPA
standard which in its turn is a demonstration of adequate

protection of the public health and safety QED.

MR. OKRENT: This was in 1983, 1In 1990 do there

exist the analyses that compare the Part 60 with whatever

recent version of EPA standard you can think of? We still =~

- that is still the situation.

MR. BERNERO: I would say that’s still the
situation, although we are now =-- I wasn’t in the
Albuguerque workshop of the week after Thanksgiving =-- we

are now getting to the state where a large number of

calculations are coming up that can illuminate the guestion

and may indeed show that this has an nexus or dcesn’t have a

nexus to adequate safety.

MR. OKREN1: No paper that one can read on this?

MR. BERNERO: Not that I know of.

MR. COPELAND: This is getting a few viewgraphs
ahead, but I think Dan is going to talk about some of the
work that we are planning to do. That does include some
modeling that would be looking at the effects of the
subsystem requirements as they relate to the EPA standard

MR. HINZE: Before we leave this transparency,

would like to explore with you the background before the

I
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change in the philosophy, the major difference between the
1981 situation and the 1983 is the trade off situation.

I would like to learn a little bit more about what
drove that situation, was it a realization that you were
talking about, a generic repository, and there were a lot of
geological conditions that you were trying to cover within
one rule, At that time there were several different options
available to DOE in terms of repository.

Was it the geological factors and the
uncertainties in the geology of these sites, of the possible
sites that drove this, or what was it?

MR. FEHRINGER: It was partly that and it was
partly a recognition that there is a variety of waste types
existing, particularly in the defense program. Some of the
high level waste -- especially at Hanford =-- have been split
up into different fractions. It might not make sense to
apply both of the engineered barrier performance objectives
to each of those fractions., The cesium and strontium that
are short-lived have been separated and a canister alone
might be appropriate for those without application of a
release rate provision for example.

A third consideration was the notion that we could
not show it was necessary to achieve these at all for all
repository designs. A release rate m cginally greater than

ten to the minus fifth might be adequate in some
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circumstances, and we could just not bring ourselves to
insist that the requirement must be met in all cases.

It was just a backing off from the rigidity of the
objectives as they had been s*ated in the proposed rule,
because we couldn’‘t defend the need for them,.

MR. STEINDLER: 1 guess I am still confused a
little or a lot., Did the staff, in fact, look at the
relationship in 1983 between the ability to -- the meeting
of the standards as you interpreted the EPA direction to go
and the issues that are raised by the 1983 rule. Your last
slide down there shows more likely to meet the EPA
standards. More likely than what?

MR. FEHRINGER: Than if the performance objectives
are not achieved.

MR. STEINDLER: Not present at all?

MR. FEHRINGER: Yes. The analyses we did were
essentially a generic set of uncertainty analyses for
hypothetical repositories. We defined a range of parameters
for waste package containment, release rate, groundwater
travel time and geochemical conditions, and did an
uncertainty and sensitivity analysis to determine when you
would meet the EPA standard as it existed then and when you
would not.

Not surprisingly, when you met the subsystem

performance objectives you were more likely to meet the
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gtandard than in those cases where you did not meet the
subsystem performance objectives. You could not show a one
to one correlation because a site with very favorable
geochemical conditions might be able to meet the EPA
standard without meeting the subsystem objectives.

Similarly, if you had very lousy geochemical
conditions even meeting the subsystem objectives did not
ensure compliance with the EPA standard., We were able to
show a correlation les: than one.

Let me make cne other point before I go on. A lot
of public comments said there should be a one to one
coerrespondence between the EPA standard and the subsystem
objectives. We did not disagree with that, that was a fine
goal and we tried very hard to produce that kind of ore to
one relationship. What we found is that we could not do
that without placing tremendously tight constraints on the
design of a repository system. Essentially, we would have
been designing it ourselves,

That was something that we thocught was even less
desirable than the performance objectives that we developed.
These leave some flexibility for the department to trade off
one barrier against another even without resorting to the
alternatives provision. Waste package greater than 1,000
years can be considered, but it does not need to be for

example,
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MR. STEINDLER: Which part of the EPA standard
were you looking at when you concluded that?

MR, FEHRINGER: At the time, the only reguirement
in the working drafts was the containment requirements, and
that was one of the early working draftes.

MR. STEINDLER: It is their so-called table one.

MR. FEHRINGER: Yes.

MR. STEINDLER: You didn’t try to do this in
relationship to the 1,000 deaths in 10,000 years overall
goal.,

MR. FYHRINGER: No, we did not carry it out to the
health effects calculations. We stopped at releases.

MR. BERNEI'0: Excuse me. Dan gives the entry to
bring up a very impo-tant philosophical peint. It relates
to recent Commission comment or guidance in implementing
safety goals in reactors. Right or wrong, if you take the
EPA release limits as the true representation of acceptable
safety, you can have a system of subsystem performance
requirements ~- three consecutive margins of safety =-- that
nun ‘rically add up to that. If you knew them very well and
very precisely that they all have to add up to $1.00 and you
get 33 cents out of each one of them, that is an exact
compliance with risk.

Where, in contrast, a margin of safety approach

would be if I have to add up to $1.00 and I recognize the
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uncertainties of it, I want 50 cents apiece or $1,00 apiece
from these containments.

If you go to the reactor analogy, the core should
be very unlikely to melt and should it melt, the containment
should most likely substantially mitigate its consequences.
Third, the site and whatever protective measures are
available with it should be such that the likelihood of
death or excessive radiation exposure is averted.

If you look at the guidance that is now being
discussed -- and it’s a very significant point == is the
overall risk of the safety goal, the dollar, the sum of 33
cents worth of core, 33 cents worth of containment and 33
cents worth of site. Or, should they be 50, 50, 50 or
whatever other, overlapping or margin producing measure.
That is a very significant point in the current debate about
whether to have complementary regulations because many argue
today that these three elements of subsystem performance
criteria are 33 cent elenments.

MR. OKRENT: I am a little confused. It is my
impression that the Commission has said or that it has a
safety goal and, however -~ core melt and containment
efficacy and offsite measures -- if you are going to do a
comparison against the safety goal it shculd meet, and not
that it should meet by three times better or whatever. 1In

fact, my impression is that the Commission said it’s nice if
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if that level of criterion -~ namely the EPA standard is,
indeed, an apt representation of adequate safety.

The key is, are these three things to be
eguivalent to the EPA release in toto taken in aggregate -~
are they equivalent to EPA release or are they a
conservative choice that gives margin in order to cope with
error in modeling or lack of knowledge of geochemistry or
whatever.

MR. STEINDLER: I think the problem is more
complex than that, because you have already indicated at
least on the basis of that NUREG document that the
objectives are not necessary. If they are not necessary and
there are no other objectives that are reasonably clearly
spelled out except somewhere buried in some of the words as
to oh, by the way, you have to meet all the EPA criteria =--
then you leave it to the applicant t» devise methods above
and beyond the three that you have specified. In other
words, devise his or her own subsystem requirements in order
to meet that catch all, namely you have to meet the EI'A
criteria.

You eventually get to the -- I can drive myself to
the point of saying those three that you have up there are
not very useful.

MR. BERNERC: That’s only because -- I want to

bring you back to the words that I said before -- that line



) 18 very important. At the time that conclusion 18 made,
y they are neither necessary nor sufficient, Both necessary
and sufficlent were disappolnting words, 'here had been the

4 hope that they would be sufficient to supplant the EPA
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) foreseeable uncertainty of an overall system performance
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avallable barriers
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modeling alone =-- you know the debate we are having about is
it an unduly stringent standard, is it an unduly lax
standard, or is it even a relevant standard the way it is
cast. The issue is, should the regulatory system put all of
its eggs, all of the basis of adeguate safety judgment on a
very complex, very long range, very uncertain performance
prediction or should it instead say I can’t prove that the
performance prediction is satisfied by some alternative
means.

I can provide a substantial margin of basis -- a
substantial basis for a regulatory judgment that, having
exploited the barriers to almost best available control
technology degree =-=- exploited tnem intelligently, that I
have suf .cient in toto == therefore, two way of judging is
necessary for adegquate safety. I would just invite your
attention -~ I think you have been briefed on the WIPP
project. The WIPP system does not have subsystem
performance criteria. It is a gaping hole.

The best I can perceive, that is a very good site.
That salt bed is a very good site. Unprocessed, unpackaged
waste is making it very hard to deal with that site.

MR, STEINDLER: You've identified I think
eloquernily the overriding problem. I don’t sense, however -
- my confusion is that I don’t think that is what Curtis

asked. I think Curtis might well agree that those two
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methodologies for coming to the comfortable conclusion that
we have met the EPA targets are necessary.

What he is asking is, have we picked the right
subsyste requirements? If you go through the exercise that
you have jus. outlined which is necessary and the WIPP
example is a good one, and you say we have three that are
written in the current rules -- the NRC rules. Are they
relevant, are they the right ones? Shouldn’t there maybe be
others?

The WIPP people can legitimately ask, not having
any at all, if they were confronted with this gquestion and
somebody said you have to find a few. Go dig yourself up
three subsystem requirements someplace, would they pick
these? Should they pick these? I think that is the essence
of what I sense to be Curtis’ guestion, nct having to the
Commissioner, you understand.

MR. BERNERO: Let me add, I don’t recall the exact
words of his request to you. I would dare to speak for the
Commissioner here from repeated discussions with him
personally, where he is esking both questions. He has
specifically raised with us and the staff repeatedly whether
it is sensible to have redundant systems of finding. The
attendant litigative risk, you know, it is almost like
having two hearing boards. One of them is litigating the

subsystem performance criteria and the other is litigating
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the EPA standard.

Doec that make sense, because he tends to view
them as an equivalent I think and as simply redundant. He
is asking the guestions, are both necessary. Whichever one
is necessary and sufficient, is it the right one, whether it
is the EPA standard or the subsystem performance criteria.

MR. STEINDLER: 1If we are here to address the
issue of are both necessary then we have to get through your
presentation Dan, because there are a lot of other things
that we need to cover. I am not sure we are quite prepared
to =~

MR. OKRENT: Of course, we heard that --

MR. STEINDLER: Use your microphone.

MR. OKRENT: =--disturbed state considerations are
not necessarily covered by what you have here. There is
another area that would have to be thought on, Just as a
trial balloon, it seems to me in view of the very
gquantitative uncertainties in trying to evaluate either
release quantities or individual risk, if the NRC could come
up with a set of barriers and criteria that they were
satisfied they were met provided them with reasonable
assurance -- independent of whatever calculations with
regard to the EPA standard that said yea or nay, and that
they said if these are met we think that provides an

adequate basis for licensing.
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It’s not that you have to meet both but if you can
meet these, the NRC will take the position that these
provide an adequate basis. 1In fact, the better basis in
view of all these other kinds of uncertainties and so forth
-= that might be advantageous. 1 don’t know whether that is
in their thinking. That isn’t quite what Bernero said, I
didn’t think. I don’t know if they think they can develop
such.

I will just throw out the -~

MR. BERNERO: I will just say to you what I have
said internally. 1If you ever sit -- and I have done this
with NUREG-0804 and read it and contemplate it and feel
frustrated -- there is a system of deterministic
regquirements that I think =-- this is a prognosis, it’s not
based on existing analysis. Ic is a prognosis that if you
took state of the art methodology and analyzed the thing
parametrically, changing bullet two to ten to the minus six
instead of ten to the minus five is all you need. You don’t
get there from here.

Rather, I think we are condemned. If you look at
the system you recall that Bob Browning wrote a letter to
EPA, our c. mments on the draft number two =-- June or July or
something like that, this past summer -~ you look in there
and what you find in the analysis for an EPA standard you

find creeping determinism.
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[ Laughter,

You find that for the upset conditions what do
these folks -~ we have some very expert staff that are
saying my God you are never going to write a CCDF that is
rigorous for all of this. You are out in the ten to the
minus gnats eyelash. What you are going to do is, you write
a CCDF for pre-upset conditions or normal conditions. Then
you will take the upset conditions one at a time and analyze
them by a unique, deterministic method. That is what those
commente say. That’s probably how we would implement that
standard.

If that standard ever evolved into 10,000 year or
50,000 year population doses or individual doses, my God, we
really have to have creeping determinism in order to analyze
that., If /ou come back, I think the tantalizing hope that a
simple determiiistic set could replace everything could
totally replace prediction, is only going to work if you
take a deterministic bounds so conservative that it is
useless. I think what you need is a cunning combination of
predictive standard and deterministic standard.

MR. COPELAND: I would like to add maybe one more
example to that of, the original goal was to try to come up
with some sufficient set of deterministic criteria that
would have supplanted the EPA standard. Going back to even

before that advanced notice in 1980 in an effort to try to
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deal with the possible upset conditions in a deterministic
way, we were writing what was sort of the precursor to
60.122 which is the potentially adverse and favorable
conditions.

1f you go back and look at 60.122 but instead of
having all the language that relates them back to the
performance objectives, you read something or substitute
words that go something like thie. The following conditions
shall exist within one¢ kilometer of the potential
repository, and then you have the list of favorable
conditions. Then, the following conditions shall not exist
within one kilometer of the repository site and you have the
potentially adverse conditions.

That is what was appearing in some of the working
drafts that we had prior to the advanced notice. I recall
one session that we had with the ACRS Subcommittee where we
came down with our working draft 10, and went through those
criteria. We had been working so close to them ourselves
that we thought that’s not so bad. We were disappointed to
be told if you put anything like that in place you won’t
have a site anywhere in the country that could meet those
criteria. We went back and started looking at them again,
and we had to agree. Over a period of time we worked our
way around to the language that is in there now.

Just sort of time after time we found that in
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trying to develop sufficient deterministic conditions to
just completely substitute for the EPA standards we were
building something that was so proscriptive and so
conservative that it just wasn’t really practical.

MR, STEINDLER: Let’s move on.

(Slide.)

MR. FEHRINGER: That brings us to the current
gtatus of the rule. The subsystem objectives remain as they
were in 1983, We have had several amendments to the rule
but that section of the rule has not been changed. We
continue to have criticism, both by the Department of Energy
and by the technical community at large ~-- that includes
individuals within the NRC staff -- for two basic reasons
for criticism.

The first is disagreement with the basic
regulatory philosophy. We have not been successful in
convincing people that the multiple barrier approach of this
rule is a proper way to regulate a repository. Many people
would prefer what we called the overall systems approach
when the rule was developed. Set an overall system
perfoermance objective and allow the applicant to determine
what barriers will be used to meet that goal.

The other more recent variation on the philosophy
is that articulated by Commissioner Curtis. Having a set of

subsystem objectives that are sufficient to demonstrate
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compliance with the EPA standard, We had thought it was
impossible to do that when we were developing the current
rule, but Commissioner Curtis is asking us to take another
look at the possibility of doing so,.

There also are problems with the specific wording
of some of the performance objectives, the groundwater
travel time in particular has caused a lot of troubles. We

have efforts underway to fix that. There may be

difficulties with substantially complete containment

provision, and we also have an effort to re-evaluate the
wording of that objective.

MR. STEINDLER: What is the concern about the
groundwater travel time?

MR. FEHRINGER: The groundwater travel time has
several terms that were meant to make the provision either
easier to implement or more appropriace, and they have
turned out to cause difficulty. Tnere is *he phrase the
fastest path of likely radionuclilde travel. Hydrologists
now think that there is no single velocity of groundwater
travel but quite a long range, and that along some path some
very small fraction of the groundwater flow will be
traveling very rapidly. Identifying that fastest path or
interpreting its meaning is causing great difficulty.

The whole notion of a pre-emplacement groundwater

travel time objective is a big question. There may not be
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as strong a correlation between pre-emplacement conditicne
and post-emplacement performance as we had thought when the
rule vas developed., 1 think those are the main difficulties
that the objective has.

[8lide.)

With substantially complete containment, the
guestion is the one that Dr. Okrent raised, what does
substantially complete mean. There are thoughts that a
numerical definition of substantially complete might be
preferable to the qualitative wording that is now in the
rule. We also have begun to think about ways to reword the
flexibility provision. A number of people are apprehensive
that the provision will look like an exemption from
regulatory requirements if it is ever exercised. It is not
intended to be that.

It is intended to be a provision that allows the
regulator and the applicant to make sense out of a
particular repository design. We want to make sure that
there is no appearance of granting the applicant an
axemption if an alternative is ever requested or specified
by the Commission,

MR. HINZE: 1Is the concern about the groundwater
travel time specifically designed for Yucca Mountain, or are
we still talking about a generic repository?

MR. FEHRINGER: 1It’s a generic problem.
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Hydrologiste just don’t know what the wording means. They
can’t relate it to the physics of groundwater flow. They
are at a loss to figure out how to evaluate compliance with
it. It is not unigue to Yucca Mountain, although the
unsaturated flow adds one more level of complexity at that
site,

MR. HINZE: How is the staff going about looking
at this problem, what is the procedures?

MR. FEHRINGER: We have a contractor examining the
current wording and alternatives to it, and beyond that I am
not familiar with the project enough to tell you.

MR, HINZE: Who is that contract with?

MR. FEHRINGER: That is the Center.

MR. OKRENT: Isn’t there only some probability
that radiocactive material which were released from a
container would follow the path of most rapid flow. To
assume that it all does is really not necessarily good
physics or good regulation.

MR. BERNERO: We said before in the earliest time,
if the ground transport of radioisotopes is the figure of
merit that you want, you would like to associate some figure
of merit like that -~ it is a drastic simplification just to
use the groundwater travel time. It does not take into
account the Geochemistry, et cetera.

MR. FEHRINGER: Grourdwater travel tim: was meant
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to be a surrogate measure of how good a site was. The
problem seems to be that surrogate is too far removed from
reality, that we should get back closer to actual
radionuclide transport as the measure of the goodness of a
site.

MR. STEINDLER: That trades you off with one set
of arguments with hydrologists with another set of arguments
with chemists.

MR. FEHRINGER: Exactly.

(Slide.)

In addition to the efforts we have underway <n t.e
wording, we also have a project to do performance
assessments, develop a capability first to evaluate both
individual barrier and overall system performance and then
to exercise that capability for the Yucca Mountain site.

You were briefed recently on the first phase of that
performance assc.onent effort, and the second effort is just
now being initiated. It will cover approximately the next
18 months.

That will give us a better capability to eguate
“hese subsystem performance objectives to actual performance
it a realistic site and determine what the relationship is
between the subsystem objectives and the standards that EPA
is developing.

MR. OKRENT: Can I ask a leading guestion? How
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are you factering expert opinion into your measurements?

MR. COPELAND: 1 have my instructions =--

[Laughter.)

Unfortunately, they have been rescinded. I guess
the best answer that I can give to that is, in the
perform nce assessments that we are doing we are trying to
do the analyses in a mechanistic a way as we can. The
expert judgments really are those of the analysts, the
various people in the earth sciences that provide input,
make judgments about the data and interpretations of the
data almost at the parameter level. Of course, also, in
some of the interpretations that lead to “he way we model
certain phenomena themselves.

We haven’t tried to do this in any kind of a
formal way such as an expert solicitation or any of that
kind of thing. Certainly in phase II, I wouldn’t expect
that we are going to.

MR. OKRENT: You have to assume there are sone
initiators for which you have difficulty in providing data.
I will take climate change as one example. I don’t see how
you can ignore it if you are doing a performance assessment
for Yucca Mountain.

MR. COPELAND: I think maybe two points of =~

MR. OKRENT: Except sensitivity studies which in

the end only tell you if there .s a change there will be
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We have a project called systematic regulatory
analysis that is underway at the Center. That project is
examining all of the regulatory requirements applicable to a
repository, both our and EPA’s, and looking for
uncertainties and potential problems in applying those
regulatory requiremente. We expect that will get into the
gquestion of relationship between the subsystem objectives
and EPA standards,

At whatever time F-A issues their standards, we
will initiate our conform’ang amendments rulemaking. 1If we
need to amend the subsystem objectives that will be the
vehicle where we will propose changes,

(S8lide.)

The range of alternatives that we are considering
is indicated on the last viewgraph. The first alternative
would be to retain what I have called the complementary
objectives or independent objectives but fine-tune the
wording to eliminate the problems we already know exist,
particularly with the alternatives provision. 1 aiscussed
that a minute ago. Make more clear that is not an exemption
from regulatory regquirements.

The extremes of alternatives that we might
consider would be to develop objectives with a one to one

correspondence to EPA standards., We tried that the last
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time and found tha*t it is very dGifficult to do on a generic
basis, and if you do it, it takes away all the applicant’s
flexibility to design his system, Effectively we would be
designing the system for him. 8o, we are not optimistic
about being able to do that, but we will look at the
possibility of it.

The opposite extreme is to delete the performance
objectives or make them guidance, particularly the numerical
parts of them, The Department of Energy has recommended
that, and we will consider that, It also is not an
alternative that we look upon favorably. One of our initiei
objectives was to get the Department of Energy to place more
emphasis on engineered barriers, They are now doing so, and
this may be a more palatable alternative than it seemed back
in 1983,

That's where we are at and where we are going.
Your recommendation on this subject will certainly help
guide us in pursuing this.

MR. STEINDLER: We currently are faced with three
subsystem requirements that we have been talking about. In
the view of the staff, to what extent are those three
requirements unigque? To put it somewhat differently,
supposing the NRC regulation simply says devise your own and
come and tell us why you think they are any good, and then

go forth and do likewise,. If I were to be allowed that
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option, is it in the judgment of the staff likely that 1
would come up with the same three’

Mit, FEMRINGER: I think not., I think there would
be a tendency to emphasize one barrier and place much of the
design emphasis on the single barrier., That was the
philosophy in the late 1970’s, and it was the design
philosophy we tried to get the Department of Energy to move
away from by developing these objectives.

MR. STEINDLER: You rejected that because you saw
no relationship between it and the EPA, or you rejected that
because you didn’t think it could be made to work?

MR. FEHRINCER: Because we didn’t think it was
wise to place all of one’s eggs in one’s basket. We wanted
a system that was more resistant to the unexpected
difficulties that might crop up, the unforeseen disruptions
and that sort of thing.

MR. STEINDLER: Having decided that multiple
redundancy in those subsystems is a requirement, you
nevertheless elected or were driven to the position where
you don’t really know whether those three subsystems are of
any use?

MR. FEHRINGER: I think we showed in NUREG-~0804
that they are of use. You cannot say they are necessary.

MR. STEINDLER: They are neither necessary nor

sufficient ==
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MR, FEHRINGER: Right.

MR. STEINDLER: You do wonder if they are neither
necessary or sufficient, why bother. 1 am not saying that
the concept of having subsystems for redundancy is being
thrown out. Those specific cnes apparently are
characterized by neither being necessary or sufficient,
They could very well be the wrong ones in a sense.

MR. FEHRINGER: 1If your philosophy is to build a
minimal repository where you string together only the bare
minimum number of barriers that is necessary to meet the
overall system standard, then you would be correct that some
of those could be the wrong ones. I1f your philosophy is to
have a system that exceeds the minimum in some way making it
more resistant to surprises, then I think the objectives we
have accomplish that to some degree.

I wouldn’t argue that they are the only sei that
could have been picked but t.>y do tend to cause the
applicant to have diverse barriers, both natural barriers
and engineered barriers, and barriers that have some
resistance to common cause failures.

MR, STEINDLER: Let me try it another way. Since
the EPA criteria are silent on specifying the kind of
redundancy that should be regquired on the part of the NRC,
perhaps one drives then to the conclusion that whatever the

subsystem objectives are that you folks have put into the
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regulations there need not be any relationship between them
and whatever the EPA writes.

Is that a legitimate view in your eyes? 1In effect
what Curtis is saying is he is asking a guestion that it’s
the wrong question,

MR. FEHRINGER: I think there’s a fundamental
difference of regulatory philosophy of whether one has only
the emphasis on the overall system or whether one has a
multiple barrier concept.

MR. BERNERO: I would like to add to it. As I
have said before, I am not terribly comfortable with the
neither necessary nor sufficient. 1In fact, I think it would
provide a more illuminating comment if it said they provide
substantial assurance but not gquite sufficiency to
demonstrate compliance with the EPA standard.

The identity of the three subsystems is there. 1
mean, it is containment, it is the engineered transport and
the site transport. You could argue whether groundwater
travel time is an apt measure of site transport. The degree
of reliance one would put or the amount of reliance one
would put on any one of tnem, i left to the applicant,
might give you something that -~ in fact, 1 think it’s an
open guestion. EPA has said and we even debated with them,
whose standards should say it, that multiple barriers are

important.



10

11

12

13

14

15

16

17

18

19

20

21

22

23

24

25

7%

We looked from afar at WIPP and we see no multiple
barriers. There is no waste processing, there is no waste
container. You have that difficulty. If we go to the
regulatory system that is the third delete or make guidance,
the make guidance part of it would presumably still have the
same or modified refined subsystem performance criteria and
it would have more flexibility than we have in the
regulation right now.

The regulation right now for each of them says
here is a rock, and if you got a better rock show it to us,
You are just changing a degree of flexibility. 1In either
case, line one or line three, you still have to face the
question of whether they are going to be 33 cent criteria or
50 cent criteria.

MR. STEINDLER: I understand that. The issue that
I am trying to address is first off, does that rock look
like the EPA rock. Two, does the EPA in fact say I have to
have rocks.

MR. BERNERO: 1 wou'd say they do,

MR. STEINDLER: They probably do. The issue is,
what kind.

MR. BERNERO: Yes.

MR. STEINDLER: Dave.

MR. OKRENT: While Mr., Bernero is here and Mr.

Fehringer, the NRC has adopted permits below regulatory
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concern, a somewhat controversial subject. It is my
impression that EPA has not objected to the concept but has
suggested that maybe a somewhat lower number would be
useful, Correct me if I am wrong.

In any event, what 1 recall hearing from I think
it was someone from EPA is that when they are trying to do
socletal dose calculations for repository the individual
doses that they use are numbers far below the NRC’s proposed
number for belew regulatory concern or the EPA comment on
what might be a better number. In other words 1 heard that
I recall numbers in micro rem and so forth.

I would like to understand, is there any
relationship in the minds of the NRC staff between this
below regulatory concern regulation on the one hand and the
kind of arithmetic that goes into calculating the number
between one and 1,000 and 10,000 years depending on how you
look at it,

MR. BERNERO: First of all, in the dialogue with
EP% on below regulatory concern, the discussion were
confined to the low level waste arena as a practical matter.
In our agenda we started in the low level waste arena and
expanded it to be all practices. The Commission chose to go
for residues left by decommissioning, consumer products,
recycle and things like that.

There is a bit of a dichotomy. Nevertheless, 1
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think a simple way to put it is that EPA envisioned a BRC
value or dose value of four millirem per year to the
individual from all waste practices., That four millirem is
recognizable as the ever present drinking water criterion.

The NRC criterion does not exclude that, but the
use of one millirem per year to ten millirem per year,
depending on the breadth of practice and everything as
acceptable doesn’t exclude and may not even be incompatible
with that. The difficulty one runs into in much lower
numbers =« what you called micro R per hour =-- was very
clearly evident in the considerations for the Clean Air Act,
wherein the proposed rule for Clean Air Act -~ EPA used tlz
RCRA type risk basis.

Now you are talking lifetime risk to an individual
from a substance released into the biosphere, and the RCRA
context has EPA looking at a range of risk ~- ten minus four
to ten minus six lifetime risk -~- with, as a matter of
policy, an EPA bias toward ten minus six per life. As a
result, if you look at the proposed rule rfor the Clean Air
Act you see it is ten millirem per year roughly down to .03
millirem per year. The dust off the parking lot will exceed
.03 millirem per year, so that is really not a usable cr
practical standard.

EPA settled, and there is much debate about

implementation of it, on ten millirem per year. In this
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case, I doen’t think there is a clear connection to that when
one looks at the health effects modeling in the high level
waste, I think this is much more like the radon emissions
from tailings piles and so forth. It gets more into the
integrated modeling over the whole population, the linear
downward extrapolation into the micro R range and the risk
coefficient significance of it,

It is very, very fuzzy. That is part of
assessing. If you look at the EPA standard as is presently
written for high level waste, it describes what 1 would call
a puff release. It is a very slow puff release where Delta
T is larger than a human lifetime, but it is a puff release.
The way that one relates that to population dose and
individual dose is very, very difficult to discern. It has
been related to population dose. 1 don’t see any connection
to the BRC di» ogue in it.

MR. OKRENT: 1In fact, it was someone from EPA who
asked Dr. Moeller, if you have any recommendations on where
we should cut off in calculating societal effects from high
level waste, tell us. I don’t see why in fact below
regulatory concern is completely unrelated. That is just a
personal opinion.

MR. BERNERO: Excuse me, please. I tend to set
aside the integration cut off part of the BRC policy. You

are right, that is clearly relevant.
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MR. STEINDLER: Are there any other guestions or
issues?

MR, POMEROY: It is my impression that the amount
of dialogue between EFA and the NRC -~ meaningful dialogue
in any case ~- is not large. 1 see slight movement in the
EPA standard toward a little more deterministic, bvt I am
not aware of a great deal of dialogue. Over the part
several months there have been several suggestions that a
far more formal dialogue be initiated, namely a negotiated
rulemaking.

I think we have a letter in cur file to the
technical review board essentially rejecting that approach
at this point in time, I wonder if you Bob, perhaps, since
your name is on my copy of the letter, if you could tell us
what the thinking was. I think I understand that because of
meeting with Chairman Carr. I wonder if you could tell us
what the thinking was in the rejection cf that formal
mechanism at this time.

Secondarily, whether or not you see a closer
interchange if there isn’t such a close interchange now,
with EPA regarding how to perform this function.

MR. BERNERO: Let me remark on that. There has
been communication on this subject with Rich Geimand, with
Mike Shapirc who is the Deputy Assistant Administrator fcr

air and radiation, 1In starting, let me make it clear that
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spelled will a capitol letter on each word is a legal
formula. It has been used and will be used in future for
rulemaking. It is a formal mechanism, where basically all
the parties get to the table at once and lay their
contentions, arguments, and positions out and literally
negotiate a rule. Then there is a mechanism to promulgate
that rule.

Recognizing the iterative reactive character of
this and the high level waste standard and NRC’s necessary
rulemaking for incorporation, for supplement or for
interpretation of that standard, one is driven to think of
another form of negotiated rulemaking. That might be
spelled with lower case letters. It is not the exact legal
formula of everybody sitting at one table on one rulemaking
and acting, but more like a negotiating process where the
parties come together in an iterative fashion in an open
technical exchange so that the informational development of
the rules by the responsible agency is what amounts to an
open covenant openly arrived at,

Our letter on negotiated rulemaking was addressing
the N and R and suggesting lean toward lower case negotiated
rulemaking. If you look at the EPA letters and look at the
current EPA activity which they haven’t reached us yet -~

the Conservancy Foundation -~ they are looking at negotiated
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rulemaking., I am fairly sure that it is negotiated
rulemaking more in the lower case sense.

There is regular dialogue between us and EPA
radiation standards. It is just over a week ago that 1 had
my last conversation with Rich Geimand. The difficulties
that inhibit substantive, very high rate of dialogue are
rescurces right now, particularly at EPA. They have had
some severe staffing difficulties, and they are trying to
cope with that. It has had a real impact on their ability
to maintain momentum on this work. We are trying to work
very carefully with them and develop a lower case negotiated
rulemaking activity.

MR. POMEROY: 1Is there a lack of resources in your
estimation, as the result of a lack of an assignment of a
high priority to this particular situation?

MR. BERNERO: 1 dcn’t think se. I think it'’s a
body of circumstances that over time -~ remember, they had a
big wave of activity on high level waste standards and then
went into a dormant period a&lmost ~- that is not a very
large group. They have had some very difficult losses in
personnel that make it very difficult to respond.

I know Geimand tells me his is working very hard
to get the right people, but you den’t just go out in the
street and grab the first person that comes along and expect

them to get up and talk like Dan Fehringer cdoes. 1 mean,
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you just can’‘t do that, VYou need experts. I think we are
blessed. We have some, but verbose, taey may be.

MR. POMEROY: Thank you,

MR. STEINDLER: Lockiny at the clock, I think we
nead a reality check. Let’s qi ickly bring this thing to a
closne,

MR, ORTH: I just wanted, among other things, to
commend the staff for sonething that Dan referred to a
couple of times that they have not done and then urge them
to continue not doing it, Specifically, Dan referred to the
fact that the NRC was trying to avoid being so what I will
call cestrictive and proscriptive that you were actually
trying to design the facility for the DOE.

Having been in past and almost to the present
associated with various projects that I will not, for the
purpose of the transcript discuss, in which people at high
levels wanted to get very restrictive and proscriptive in
terme of what the design would look like, when they
themselves lacked any operating experience or construction
experience in the facility themselves. It turned out to be
unmitigated disasters when they were finally built and
people tried to operate them.

Unless the NRC has in its staff people with
experience, professional engineers in mining, geological

engineering, et cetera, as I said, I would commend you for
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not doing it and urge you not to get too proscriptive.

MR, STEINDLER: Anything else? 1 want to thank
you for your patience and verboseness. 1 believe I can turn
this meeting back over to the Chairman -~ we are only 55
minutes late.

MR, MOELLER: It has been a very productive
session and very helpful. We will take a 15 minute break.

(Whereupon, at 11:02 a.m., the transcribed portion

of the meeting concluded.)



REPORTER 8 CIRIIFICATE

This is to certify that the attached proceed-
ings betore the United States Nuclear!
Regulatory Conmission

in the matter of:
NAME OF PROCEEDING: 26th ACNW Meeting
DOCKET NUMBER:
PLACE OF PROCEEDING: Bethcoda, Maryland

vere held as herein appears, and that this 1s

the original transcript thereof for the file of
the United States Nuclear Regulatory Commission
taken by me and thereafter reduced to typewriting
by me or under the direction of the court report~
ing company, and that the transcript is a true
and accurate record of the foregoing proceedings.

.

) 7 o
/ }ZA.’(A.} L (L _‘}&*\-X@ PN

4

Official Reporter
Ann Riley & Associates, Ltd,



PART 60 SUBSYSTEM PERFORMANCE OBJECTIVES

preseinted by
Daniel J. Fehringer

Geosciences & Systems Performance Branch
Civision of High-Level Waste Management, NMSS

December 12, 1990



HLW REGULATION CIRCA 1978

Basic Philosophy: Regs Should Match Rep. Design
- Reprocessing Wastes - 1,000 Year Problem
- No Waste Package Containment
- Glass Waste Form Being Questioned

- Site to Provide Waste Isolation



REVISED NRC STAFF VIEWS CIRCA 1979

Basic Philosophy: Design Should Meet Reg. Objectives
Staff Goal: Three-Way Redundancy

- 1,000 Year Containment By Canisters
- 1,000 Year Containment By Repository

- 1,000 Year Containment By Site



1980 ANPR

No Reprocessing - 10,000 + Year Problem
Philosophy: Multiple Barriers with Min. Perf. Req.

- 1,000 Year Containment By Canisters

- 1,000 Year Containment By Underground Facility
- 1/100,000 Annual Release Rate After 1,000 Years
- 1,000 Year Radionuclide Travel Time

- No Correlation With EPA Standards

‘9



1981 PROPOSED RULE

Philosophy: Continued Muitiple Barrier Requirenent

1,000 Year Waste Package Containment
1/100,000 Annual Release Rate After 1,000 Years

1,000 Year Pre-Emplacement Groundwater Travel Time From
Disturbed Zone to Environment

No Correlation With EPA Standards



1983 FINAL RULE

Philosophy: Multiple Barriers, But Explicit Provision for

“Trade-Offs” Among Barriers
300-1,000 Year Waste Package Containment
1/100,000 Annuai Release Rate After Containment

1,000 year Pre-Emplacement Groundwater Travel Time From
Disturbed Zone to Environment

Approval or Specification of Alternatives

NUREG-0804 Shows More Likely to Meet EPA Standards, But
Objectives Neither Necessary Nor Sufficient to Ensure
Compliance



CURRENT STATUS

Continued Criticism By DOE and Technical Community
Reasons:

- Basic Regulatory Philosophy: Many Prefer
“Overall Systems™ Approach

- Specific Wording of Performance Objectives

)



FUTURE EFFORTS

Continue Work to Improve Wording
- Substantially Complete Containment
- Pre-Emplacement Groundwater Travel Time

- Flexibility Provision




FUTURE EFFORTS (CONTINUED)

Continue With lterative Performance Assessmenis

Develop the Capability to Evaluate Both Individuzl Barrier and
Overall System Performance

Exercise the Capability for Yucca Mountain




FUTURE EFFORTS (CONTINUED)

“Conforming Amendments”
- Adopt Applicable Parts of EPA Standards

- Reevaluate Relationship Between EPA Standards and
Subsystem Performance Objectives

EPA’s Release Limits Have Increased
New Ind. and Groundwater Protection Requirements
Other Changes May Occur, e.g., C-14 Limits




ACTIVITIES RELATED TO SUBSYSTEM OBJECTIVES

FY92

- FY91
i

i
lterative Performance Assessment - 60.112

(Relationship of EPA Stds to 60.113)
! i
Eeee—————————————— S —————————————— . ——
- i
Systematic Regulatory Ana!ys‘s
' I
W’
i
Conforming Amendments - 60.112
: ! (Amend 60.113?77)

i i
W

|
gp® VEGy, i

Snad EPA

: ‘SWKJI Issues

Tssant Standards
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ALTERNATIVES FOR SUBSYSTEM OBJECTIVES

Retain “Complementary”” Objectives, But Fine-Tune Wording and
Alternatives Provision

Deveiop Objectives With a One-to-One Correspondence to EPA's
HLW Standards

Delete or Make Guidance




