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8:30 a.m,

CHAIRMAN CARR: Good moerning, ladies and
gentlemen.

The purpose of today's meeting is to hear
from members of the NRC's Advisory Committee on
Nuclear Waste, on their activities since we last met
in February of 1990. Since that meeting, Doctor
Moeller has reported on 14 activities undertaken by
the Committee. Today's meeting will focus on the
Committee's reviews of the Environmental Protection
Agency standards for high-level radioactive waste
management and the staff's draft technical position
on waste farms for low-level radioactive waste.

The meeting will also include a status
report on the Committee's working groups on transport
of carbon-14, human intrusion and mixed waste, as well
as other potential working groups' activities.

Copies of Committee's recent letters
related to today's topics are available at the
entrance to the meeting room. I welcome the
distinguished members of the Committee, especially
Doctor Paul Pomeroy who is joining the Committee in
his first meeting with the Commission since he was

appointed last summer.
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Do my fellow Commissioners have any
opening remarks?

1f not, Doctrr Moeller, please proceed.

DOCTOR ¢t Thank you, sir.

We'll begin then, as you pointed out, with
a discussion of where we stend on the EPA standards.
As you well know, this has been an ongoing issue
within the Advisory Committee. Although we agree that
perhaps -~ oOr we realize that perhaps not everyone
agrees fully with some of the positions that we have
taken, we believe that the questicons we have raised
have been beneficial, not only in stimulating the
staff to take a more gquestioning look at their ability
to confirm conformance of a specific repository with
the EPA standards, and we aluo believe the questions
we have raised have been beneficial, hopefully to EPA
as exemplified by the letters that we have exchanged
with Mr. Guimond.

Where do we stand today? We still believe
that the standards are overly stringent. This :1s
certainly true if one takes & global view, as the EPA
does, and as they did in formulating the standards.

We have “een asked to justify our position
or, say, even to quantify our position and there are

several ways in which you can dc that and there are
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8
several ways in which you could show the opposite to
be true. 1'11 try to just take a few minutes and
cover some of each,

One of the basic goals of the EPA
standards is the limit of no more than 1,000 deaths
or health effects within a 10,000 year period. Now,
if you look at that in terms of & glob.l view and
calculate the dose:z that are involved and *he doses
which lead or which they use in ocalculating a
collective dose to estimate th.se thousand effects,
you find that those doses are really infinitesimal.
They're far below -- well, 1 believe Doctor Steindler
computed it as two parts per miliion, or something
like that, of natural background. We all realize
though that they are very low. So, in that sense, the
standards are very conservative.

You mentioned carbon~14 which we're now
reviewing and which Doctor Steindler will be talking
apout. If you look at the release limits for carbon-
14, that's another very clear example of where we
believe the standards are far overly stringent and
I1'l1l leave to Doctor Steindler to elaborate on that.

COMMISSIONER REMICK: Excuse me, Dade.
Can 1 ask a question relating to the doses? Am I

correct that EPA had integrated those doses ocut over
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1 the total world population?
P DOCTOK MOELLER: We believe that to be
3 true. Now, you also find, and that was one of the
4 last things 1 was going to say, but 1'll say it now,
8 | that there is a lack of documentation of exactly how
6i and what EPA has done in each case. Of course, in Mr.
7 ? Browning's letter to Mr. Guimond, 1 guess it was,
8 commenting on draft two of the EPA standards, he
Y pointed that out, that you need to document your
10 position. You need to provide or be able to provide
11 people with written reports that show what you did.
12 Particularly, again we're not lawyers, but when you
13 get into the licensing arena down the road on the
14 repository, we presume that everything EPA did is
18 i going to have to be documented, As of this moment,
16 it's not, We'll show you an example in a few minutes.
17 I use another example to show you the
18 perspective on the 1,000 deaths in 10,000 years and
19 | 1 don't know if this is a good one or not, but EPA is
20 | responsible, as you know, for indoor radon as well as
21 | for the repository and they estimate 20,000 deaths a
22 | year from indoor radon in the United States. I don't
23 | know how much effort they're putting on radon compared
24 to how much effort they're putting on the repository,
25 but the thousand deaths in 10,000 years for the
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demonstrate that the standards are not stringent
enough?

DOCTOR MOELLEP: Yes, that point is used
to demonstrate that the standards are not stringent
enough.

Now, let me close out back on the
documentation. We asked EPA for reports to help us
and to provide ue with all the background we could
obtain to delve into this situation, One of the
reports they provided to us was a report by Alexander
Williams that is issued as an EPA report. In that
report, which was issued in 1980, they took
hypothetical “re body and three real world ore bodies
and ca.culated the impact upon the public due to
normal rr.leases from those ore bodies. They actually
had fc.r cases. They took three actual ore bodies but
treated one of them in two different ways.

If you look at those de*a you'll find
that the releases in Table 1 of EPA standards for
radium are about 1/30th of the minimum estimated
release of radium from the ore body and you find that
the health effects in EPA's standards range somewhere
in the ballpark of 100ths to a 1,000th of the health
effects from the ore body. If vou go further and

realize that the ore body has a chance of one of
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releasing its radionuclides, then you look at Table
1 of the EPA standards and they say no more than one
chance in ter of releasing these gQuantities. 8o you
have, in ov. opinion, further conservatism.

S0, to repeat, they should document their
work much more carefully. We would certainly like to
have better documentation for us to review and
evaluate. We're certainly now open to discussion or
questions on that point.

CHAIRMAN CARR: Commissioner Remick?

COMM1SSIONER REMICK: From your
perspective, do you see any movement on EPA's part to
reconsider?

DOCTOR MOELLER: Yes, 1 do. Of ccurse
we'll invite the other members to comment. 1 do not
see movement in terms ~- well, I do too. 1 was going
to say 1 do not see movement in terms of rewriting the
standards, but we do.

Through the efforte of the staff, we
have -~ through their working closely with EPA and
hopefully somewhat stimulated by our letters, they now
are taking what's called this three bucket approach
where they're looking in terms of the rer sitory, the
normal or the releases under undisturbed conditions,

which you can handle probably largely in a
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deterministic way, and then they're looking at
disturbed conditions with a reasonable probability of
occurrence, and then putting in a third category,
disturbed conditions that are highly improbable of
occurring. We find that a major step forward.

COMMISSIONER REMICK: 1f they adopt what
you've referred to as a three bucket approach, how
about our Part 607 What does that do to that? 1s it
consistent? Will it affect our Part 60 in any way?

DOCTOR MOELLER: Can someone bail me out
and help me on what it would do? We have not gone
into that yet. We are working with the staff to look
at Part 60 in relation to the standards. But
specifically on that guestion, we have not examined
it.

DOCTOR HINZE: I might add, if I might,
we've heard this only briefly from the staff, in fact
at the Human Intrusions Workshop. One of the very
encour&ging things about that is that Mr., Galpin was
the first one to bring it up and asked if the NRC
staff couldn't present some preliminary ideas on this.
Part of our follow-up in terms of human intrusion is
to look forward to interacting with the staff and
others in terms of the three bucket approach and

seeing what that does mean and looking at the
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12
scenarios that develop from it, So, we're just
starting now.

COMMISSIONTR REMICK: 1In your letter, and
I think you just referrel to it, Lade, that the staff
made comments to --

DOCTOR MOELLER: Yes.

COMMISSIONER REMICK -- EPA as did the
Committee, and in your letter 1 think you said
something about if EPA complies with the staff
comments, that would satisfy the Committee's concerns.
Is that still your position?

DOCTOR MOELLER: Well, I think it would
help satisfy our concerns.

COMMIESIONER REMICK: Okay.

DOCTOR MOELLER: That was probably
somewhat an overstatement.

COMMISSIONER REMICK: Okay.

DOCTOR MOELLER: But it certainly is a
major step forward., There is communication. Change
is taking place. We're encouraged.

COMMISSIONER REMICK: Good. In one of
your letters, and some of your testimony, I guess,
they suggested a hierarchical structure which sounded
a little bit familiar off the safety goals. But have

you talked to EPA on whether they consider the
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standards that they proposed were set up that way or
did you find that there was a possibility of setting
it up? 1In other words, do they agree that there's a
hierarchical structure to their standerds? 1 think
you pointed out that some of the subsidiary standards
then of the objectives are inconsistent with the
higher level. Did they indicate that they set it up
in that way, hierarchical structure, or does it just
kind of happen?

DOCTOR MOELLER: In our more recent
discussions with them and with the staff, we have
obtained a much clearer picture of the situation. In
reading the EPA standards in the preamble and 30 forth
to them, one could interpret that they looked at an
ore body and then they set the standards so that the
repository is no worse than the ore body. In reality,
we're now told that yes, they looked at an ore body
but then in terms of the repository they applied what
they considered to be technologically feasible. 1t
worked out so it was far better than the ore body.

But EPA, as 1 understand it, would not
claim that, to use Commissioner Curtiss' word, that
there's a nexus between the ore body and their
standards. The standards are the standaris.

COMMISSIONER REMICK: Yes. Thank you.
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CHAIRMAN CARR: Commissioner Curtiss?

COMMISSIONER CURTI1SS: I just have a
couple of gquestions. In defense of the EPA standards,
1 guess there are those who make a coup.e of points.
Number one, that the material in the repository will
not be released evenly over time during the 10,000
year period, that in fact because of the packages and
the design of the repository itself, that you may in
fact see releases that are very uneven over time,
first. Secondly, that they are events beyond the
10,000 year period that we need to take account of.
And 1 guess third, more of a general comment, that
this material that we're dispos‘ng of here is some of
the nastiest stuff on earth and we need to ensure that
we have stringent set of standards.

Now, on that latter point, 1 gatner what
you described here as an effort to put in context with
other things that are very nasty what EPA's approach
to risk is.

On the other two points, the question of
uniform release over the 10,000 year period and events
past the 10,000 year period, do you have any commer.t
on those two points?

DOCTOR MOELLER: I would offer the

following. There are many things about the EPA
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comments meant in the August 3rd letter that said that
it may not be appropriate to treat discrepancies in
expert opinions by using weighted averages unless this
process has been carefully analyzed. Are you worried
about averages cr weighted averages?” 1 wasn't clear
there.

DOCTOR MOELLER: Bill Hinze or Paul,
either one, they're carrying the ball on this.

DOCTOR POMEROY: Well, let me start off
by saying that we have scheduled a series of workshops
in the future that bear on the subject of expert
judgment because we want to investigate the consensus
or lack of consensus in the community with regard to
the use of expert judgment in this entire site
characterization and licensing process.

I can't directly address the question on
the August 3rd letter, but I certainly feel that ain
the long run we are all going to be faced with the
situation where we have & large number of issues that
are going to be resolved on the basis of expert
judgment. What we want to do is to ensure that all
of those issues, events, processes, et cetera, that
are addressed by expert judgment are clearly
identified for your purposes and for the purposes of

the staff.
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people from NRC and Research that were involved with
NUREG~1150 where that expert judgment was used guite
extensively? 1'm sure they could be very helpful and
at least give you a perspective of their experience
in using expert --

DOCTOR POMEROY: 1 would like to offer my
own personal perspective on the question of the
weighted averages. Certainly we are going 1o have to
aggregate expert opinion in some way. S0 we are
certainly going to average it, although it'e not clear
when you have a bipole or a distribution of expert
judgment hew to aggregate that.

I think the question of weighted expert
Judgment involves guestions of weighting an
individual's or a group's response and there are very
serious methodology questions about that. How you do
it and who does it are two of them that concern me
greatly. In fact, it's very difficult, of course, for
experts to judge themselves and to weight their own
opinions.

DOCTOR HINZE: We're trying to remove the
uncertainties by expert judgment. What we want to do
is to0 minimize the uncertainties in the expert
judgment .

COMMISSIONER ROGERS: Good luck.
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subject? All right. Let's proceed.

DOCTOR MOELLER: Doctor Steindler will
cover the waste form technical positions.

DOCTOR STEINDLER: Thank you. Let me
shift from high-level to low-level waste. The subject
of low-level waste is one that probably occupies more
people in this country at the mcment than does high-
level by a significant margin and certainly is more
broadly involved in a geographical sense.

We had been concerned at various levels
cf intensity about the process of generating low-level
waste formes and their stability for some time. It
became obvious relatively recently, within the last
year or so, that at least in the cementitious waste
forms there was good cause for some activity. But let
me back up a little bit further,

There is a fundamental difference between
the regulatory approach to low-level waste compared
to high level waste., That fundamental difference is
really significant more from a technical standpoint
than it is -- the compacts aside -- than it is from
any other standpoint, since we come at it somewhat
from the technical standpoint.

The low-level regulatory base concerns

itself with secondary structural effects on the
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1 stability of the waste form, which in turn then, after
2 a few steps of logic which are perfectly decent but
3 nevertheless are steps, gets you to the question of
4 transport of nuclides away from the low-level waste
5 repository, if you will, and thence to the health and
6 safety of the public.

71 High-level waste folks have immediately
8 addressed the issue by saying you cannot move out of
9 that high-level waste pot more than one part in 10°°
10 The groundwater travel time, you know the subsystem
11 requirements. That difference then focuses its
313 attention on the waste form to a significant extent
13 in a mechanical way. Cement, as a fundamentally
14 important issue, both important commercially as well
15 as important in the longrun, then became the issue of
16 a revision of the technical position on waste forms
17 that was put before us to review.

18 We looked at i* on the 29th of August at
19 the 23rd meeting. Let me simply outline for you what
20 we found and some of our conclusions.
21 1've mentioned that we've looked at this
22 problem before., Some of the prior incidents that we
23 had occasion to at least become interested in and
24 involved in represented a disintegration of the waste
25 form which clearly violates the fundamental aspect of
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the regulations. The regulation is based on
structural stability so as to avoid the accumulation
of water in a bathtub, 1In some cases, material was
incorporated into cement, which after a relatively
short time failed the structural stability test. 8o
the issue then became obvious. Cement being a pretty
decent waste form commonly used, wheét kind of
specification should there be put out by the NRC to
deal with that ise¢ 27

The culprits, if that's the right term,
tended to be fairly specific, although that's not
limited to ion exchange resins. They were the first
ones that brought the issue to the table and it's in
that context that we looked at it.

The first version of the technical
position that was issued as guidance for those folks
who used low-level waste forms in the proper way was
issued in '83. It had some problems with it that were
uncevered in time. It was a perfectly decent
technical position and served as excellent guidance
for a fair length of time.

The use of cement, on the other hand,
increased and, as you know, some of the compacts are
currently planning low-level waste disposal activities

and processes that extensively use cement and concrete
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as both primary e&nd secondary containment. 8o, it
became reasonably critical that at least that issue
would be addressed. Furthermore, there's every
indication that we've had and the staff has had that
states are actively seeking guidance in this area.
That was really the reason for that revision.

The revision in the technical position
then addressed very specifically what hei to bLe done
in the area of cement in order to improve the
likelihood that the material would meet particv'arly
Class B and C time limits for structural stability.
It alsc, however, added a comment that we were
certainly very pleased with because we urged it,
namely that in order to learn how the waste form
behaved in the long haul, some sort of mishap
reporting system would be incorporated into the use
of various kinds of waste forms, particularly focused
on cement.

That was included in the technical
position and we recommended in a letter to you that
you go ahead and authorize the -- as far as we were
concerned, you could authorize the issuance of that
technical position.

We point out, however, that that's not the

end of the issue. The discrepancy between the
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fundamnental basis of the regulations in low-level
waste and high-level waste we thought was important
enough to at least bring to your attention in
connection with the possibility of revising Part 61
to include a more direct relationship between those
things that affect the health and safety of the public
and the performance of the waste form.

We therefore recommended in that letter
and we concluded that a revision to Part 61 should be
contemplated that specifically talks about the
resistance of the waste form to attack by groundwater.
Now, as we discussed this issue, somebody correctly
puvinted out there is no such thing as groundwater.
There are groundwaters, large plurals. On the other
hand, again taking a cue from some of the activities,
the methodolegies in the high-level waste business,
there are some generic tests that can easily be
constructed which one would put into a modification
of the technical position or a regulatory guide. But
at least the focus in the regulation should address
the issue of resistance to the transport of nuclides
away from the low-level waste area.

We believe therefore that not only should
you consider revision to Part 61, but you should also

consider eventually, the staff should consider, a
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limited fashion, the states and others are most
interested in having that kind of guidance and it
would be quite useful.

Secondly, we would recommend that having
once issued that technical position that the next s.ep
in this process should be at least initiated, namely
consider revision of Part 61 and consider revision of
the technical position then issued.

1'd be happy to address any questions you
might have.

CHAIRMAN CARR: Commissioner Remick?

COMMISSIONER REMICK: Marty, in the area
of resistance of concrete over years, there has been
a lot of work certainly in bore hole ceiling,
extensive work in the aging of that ceiling, including
concrete. I assume that was primarily structural
though, not the leaching of constituents and so forth.

DOCTOR STEINDLER: Yes. I draw a
distinction, as you might expect from & chemist,
between the folks who worry about the mechanical
strength and the chemical strength. We're looking at
two things here. The mechanical issue 1 think is
reasonably well addressed in the current technical
position revision. The thing that concerned us was

the chemistry.
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COMMISSIONER REMICK: Now, you've
mentioned your recommendation, the Committee's
recommendation on a standard in Part 61 on resistance
to leachability and I couldn't help but note in,
however, your comments on the EPA high-level waste
standards that subsystem standards should only be used
for guidance, Now, 1t appears like there's an
inconsistency here. 1Is there?

DOCTOR STEINDLER: NO. My concern, 1
guess if 1 had to structure Part €1, which fortunately
1 don't, I would say that the Part 6.1 ought to
identify that leach resistance should be an attribute
of concern, Then 1 would go to the technical position
or regulatory guide and identify the magnitudes of the
attribute tha* should be considered by the applicant
or whoever fires in a topical report for review by the
staff.

COMMISSIONER REMICK: S0, you see that
would be just guidance then?

DOCTOR STEINDLER: Yes.

COMMISSIONER REMICK: Okay. Thank you.

CHAIRMAN CARR: Commissioner Curtiss?

COMMISSIONER CURTISS: Just one question,
picking up on Forrest's comment. I must say that I

approach the gquestion or the recommendation to amend
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Part 61 with some degree of caution for two reasons.
One, 1 think it's been carefully thought out. A lot
of attention was devoted to that body of regulations
when it was first promulgated. But two, and perhaps
more currently, we're reaching & point in the
compacting process where, speaking of stability, some
stability in the regulatory structure 1 think is going
to serve to benefit those states and compacts that are
now developing new disposal sites. It's been awful
difficult to achieve for a lot of other reasons, and
80 1 have a couple of questions focusing on your
recommendation that we amend Part 61,

The staff, as I understand it, took a look
at the leaching question when Part 61 was promulgated
in the context, as Commissioner Remick I think alluded
to, of the hierarchical performance objectives that
that regulation was designed to achieve.

I guess my gquestion, putting it as
squarely as 1 can, your recomrendation that we
incorporate a leaching criterion of some sort with an
amendment to the regulations, and hence some
additional guidance, is that something that in your
view is essential to do in order to achieve the
performance objectives or is it something that would

be desireable to do because the state of the art
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permits us to do that, it's reasonably achievable?
DOCTOR STEINDLER: Well, let me say that
I don't know the answer to the either/or question.
It is likely that it is desireable to do because it
makes more evident the focus of the regulation on the
ultimate health and safety of the public., There is
nothing, 1 think, that prevents an applicant from
carrying out an analysis and including, on an either
veluntary basis or whatever have you, sufficient
evidence to demonstrate that the maximum exposed
individual gets no more than X millirem downstream.
I don't think at the moment -- and I have
not looked, so this is a speculation on my part. I
don't think at the moment that the analyses that are
being done in order to qualify a waste form include
any cof that information. So, the issue then is
transferred over to whoever is preparing a new site
either in a compact or whatever else have you. Those
analyses, it seems to me, need to identify some
measure of a source term in order to be able to
satisfy whatever the requirements are off-site.
It is difficult to see how somebody could
construct a source term without having some fairly
good idea what the attribute of the waste form is and

what that's going to look like not only today but at
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the end of the -- presumably the end of the period of
which concern has been expressed, which varies from
300 to 500 years. I think it would be highly
desireable in that serse, Wnether or not it's
regjuired, 1 would have to think about that. It's a
good guestion that I can't give you a good answver to.
But that would be the rationale that I would use.

Let me just add one thing. I certainly
agree entirely with you that stability in regulation
is a regquirement. The recommendation that regulations
be changed from, at least my vantage point, are based
on technical issues and not regulatory issues.

COMMISSIONER CURTISS: Okay.

COMMISSIONER ROGERS: Yes. I don't want
to proleng it too much, but just curious. Have there
been standards established for the formulation of
concrete for this particular kind of purpose as
distinct from the mechanical properties?

DOCTOR STEINDLER: Generally not. That's
not normally what concrete is used for. It's
structural materiai. On the other hand, if you look
at the potential variability, and that's an issue
which I didn't touch on, perhaps 1 should have, the
potential variability of the moterial that is fed into

the cement before it 1s solidified, you can get an
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anormous variation in the chemistry of that final
material. It's in that context. by the way, that
we've made some comments about the process control
program and <ho should be monitoring, for example, at
reactors this line between the generation of the
wastes to t.e final waste form, even the drum or
whatever have you.

We've been a little disappointed, by the
way, in that process. lc's now been removed from NRR,
It isn't very clear precisely who chases it down.
It's no longer a matter of the tech specs of the
reactors. S0, changes can be made without obvious
surveillance and as a consequence the product guality
can vary without obvious surveillance and it's ir that
context that we think that both the reporting of
mishaps as well as fccus away from the structural --

in addition to the structural and on the chemical
would be of importance.

Cement is not nurmally viewed as a, in &
sense, leach resistant material. On the other hand,
the whole question of waterproofing cement is an old
issue and surface treatment of cement. If it waren't
for the fact that the chemistry of cement is so
complex, the whole issue would be fairly simple. I

don't necessaril  want to restrict comments on cement.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1322 RHODE ISLAND AVENUE N W

(202] 20444 WASHINGTON. D.C 20006 (202) 232-6600 l



10
1 1
12
13
14
15
16
17
18
19

20

21

22

23

24

25

34
There are, after all, other encapsulating materials
that are perfectly satisfactory from a structural
standpoint which also contain waste which we ought not
to have easily leached out of those media.
COMMISSIONER ROGERS: Do you think there
ought to be some kind of -- it sounds to me like
there's -- 1 don't know anything about this area at
all, but it does sound to me like there seems to be
a weakness in some fundamental studies of what the
ideal composition =wight be and how much variability
you might permit in that, My impression is that when
you make cement, you do it by the shovelful, not by
the -~
DOCTOR STEINDLER: Well, it isn't quite
that bad. The material that's generally produced is
subject to a significant amount of testing at this
point in time for structural strength. That
formulation is brought before the Commission staff in
the form of a topic report analyzing both the
formulation as well as the properties, and is approved
or disapproved, depending on the kind of information.
Once that formulation has been looked at and
presumably approved, then adherence to that
formulation even with sone variations is not only

expected but likely and heace the structural
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the impression you think without the leachability
limits that you don't hink anybody can show the
disposal facility to meet the general performance
objective in Part 617

DOCTOR STEINDLER: I'm not sure that 1
would put it in the context that they can't show. The
issue is whether or not that's where the focus is,

CHAIRMAN CARR: Well, if they can show it,
then would you say the leachability limits are
probably not required?

DOCTOR STEINDLER: You need to have one
or the other, I think again redundancy is an
impoitant issue.

CHAIRMAN CARR: Any other gquestions on
this one?

Let's proceed,

DOCTOR MOELLER: The next item is the
carbon-14 and that again will be Doctor Steindler.

DOCTOR STEINDLER: Okay. Let me again
shift topics.

This is a working group product of the
Advisory Committee. We held a meeting in October,
late October on the question of carboi.-l4 as it
relates to high-level waste disposal. We had

previously talked about the whole question of guseous
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releases from a repository and specifically carbon-14
over the previous perhaps six months or so.

The working group met and had heard from
& broad variety cf folks, the EPA people, DOE, NRC
staff and others Let me back up a little bit.

It's a legitimate question to ask, who
cares about carbon-14. After all, there's an awful
lot of carbon-14 around. Why should some*>dy suddenly
focus their attention on that 1li’ ‘e bit that came out
of -- what now has been found to come out of fuel?

The last couple of years, if you look at
the literature about gaseous re'. ..38 from .
repository, the intevest in how do you meet various
criteria and standards has picked up considerably as
we get closer and closer to having to address the
question in a forum such as a licensing hearing. Some
conclusions have been reached by folks who have
published papers that indicate that there is no way
for a repository such as Yucca Mountain, that is one
in which carbon-14 in the form of carbon dioxide can
be released, could pos: " , meet the EPA regulations,
or for that matter the NRC regulations. Well, those
kind of papers immediately attract people's attention,
ag you might gatlier. That's point one.

Po.nt two. As Dade has pouinted out, we
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have been concerned that the EPA standard is too
stringent, We immediately wondered whether or not
this 1is certainly in the area where excessive
stringency is going to lead to significant
difficulties in an unnecessary sort cof fashion.

Third item. It is only relatively lately,
that is in the last five plus years perhaps, that the
whole gquestion of carbcon-14 has been sufficiently
clarified so we could idenvify how much carbon-14 is
likely to be found in or on spent fuel and perhaps
even what kind of form we might find it in and hence
be able to try and estimate whether or not it's
gaseous or solid or likely to be in solution.

S0, we're looking at information which is
perfaps five to seven years old. But in that period
it's become fairly clear that there are two kinds of
issues that people had to worry about. First off,
because of the chemistry, again the chemistry, of
reactors, between one and five percent of the total
carbon~-14 inventory is on the outside of the fuel, it
is not on the inside at all. That carbon, in the form
of crud on the cutside of fuel elements, is subject
to very rapid, relatively rapid, very rapid pulse
release from a waste package if the canister is

breached. That in itself becomes an imporiant issue
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0 S| when release rates, as in the NRC regulations, are
2 imposed on the system.
3 Furthermore, if you do the arithmetic, it
4 turns out if you only release about ten percent of the
5 | total carbon 14 inventory, all other releases for all
6 other nuclides must go to zero if you are to meet the
7: EPA criteria. So, that's the framework within which
8 problems arise.
9 There is an additional regulatory issue,
10 The regulations, except for their modification when
11 unsaturated systems became important, such as Yucca
12 Mountain, regulations were written for saturated
13 media. The basic background was that there would be
14 liquid transport through water to the accessible
15 environment, Gaseous transport, which tends to be
16 gignificantly more rapid, especially in open systems
17 like Yucca Mountain, were not really contemplated when
18 the regulations were written. So, that's the scenario
| 19 that we then find ourselves in,
| 20 Total inventory of a repository, to give
i 21 you ballpark estimates, is likely to be somewhere
i 22 | between 70 and 100,000 curies of carbon-14. Carbon-
23 14 has got a 5200 year half life and so it is
l 24 sufficiently long so it begins to be a real nuisance
25 in the context of the 10,000 year or even the 100,000
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year period that people begin to worry about.
Regulatory release limits run something
in the neighborhood of a curie per year. That doesn't
make any difference whether you're talking about one
part in 10° for the NRC or the total release inventory

av:raged over 10,000 years that the EPA puts together.

Those two numbers then need to be compared
to a number of other interesting numbers. The global
production of cosmic ray carbon-14 is about 28,000
curies per year.

CHAIRMAN CARR: Twenty thousand?

DOCTOR STEINDLER: Twenty-eight.

CHAIRMAN CARR: Twenty-eight.

DOCTOR STEINDLER: A number which I cannot
personally verify, but you can easily pull out of the
literature. So, we're looking at an annual carbon-14
production rate which is approximately two and a half
years worth will give you a repository.

The inventory, even if you are willing t¢
neglect to some extent which we don't, but if you're
willing to neglect the carbon-14s thrown into the
atmosphere by weapons tests, the inventory and the
global inventory at the moment is estimated to be

about 2320 million curies. That includes something
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like four million curies in the atmosphere and the
rest are substantially in the oceans and in the biota
and on the land, Four million curies in the
atmosphere is, 1 think, a focus. We need to at least
think about it.

So, the repository, 70,000 curie total

in -ontory, the release limits that are currently

existing at the one curie per year rate need to be

somehow put in context of 28,000 curies per year
production, 200 and some odd megacuries inventory,

four megacuries in the at-osphere.

12 Then finally we need to at least mention
3 the fact that if you estimate, and that's a real trick
14 as I think Dade's discussion on the EPA standards has
15 indicated to you, if you estimate the annual dose from
16 the regulatorily allowed release from a repository,
L7 you end up at .05 microrem per year. .05 microrem per
18 vear is sufficiently below what I would term sensible
19 numbers that it's hard to become extreacly concerned
20 about that kind of an issue. Yet on the other side
21 of the context, these are the kind of numbers which
22 cause potential difficulty in siting a repository.
24 Therein lies, I think, the statement of the prublem.
24 Allow me a coup.e other comments. The EPA
e Table 1, which is the famous cumulative table that
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complete, that that is a good excuse for the
stringency of the regulation.

The one to five percent carbon-14
inventery that resides outside of the cladding can
very easily and is likely to violate the one part in
10" rule that the NRC has laid down, again based on
aqueous transport.

EPA s udies of their own regulations,
they've recently completed two studies within this
last year, indicated that on a reasonable basis the
repository that they modeled would vinlate their own
rules by about a factor of ten.

$o, that's where we are. What have we
done? We have probably not caused anymore confusion
than already exists, which I think is a plus. We have
by now a fairly complete record in the transcripts
that we have taken for our meetings of what the
situation is. We intend to talk to some other peop.e
about what their concerns are and then with luck we
will try and see whether we can't provide some kind
of sensible suggestions to you as to what we think
might be done to alleviate the problem.

Let me just give you one other comparison
and that is the one curie per year release, which is

the equivalent to this .05 microrem, if you'll allow

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
: 1323 HHODE ISLAND AVENUE. N W

(202 23444 WASHINGTON, D C <000¢ (202) 2026600






ny

10
11
12
13
14
15
16
17
18
19
20

21

47
in comparison to the rest of the exposure on carbon-
14." We make the same statement about the general
standards. Dade has just done that. But I'm focusing
on carbon-14.

The population dose calculations that seem
to be made don't agree at .05 microrem. This is the
microrem for mega-people argument that just doesn't
fly.

The NRC regulations also appear to be too
gtringent in this particular case.

1'd be happy to try and amplify.

CHAIRMAN CARR: Commissioner Remick?

COMMISSIONER REMICK: Two quick questions.
A non-chemist's perspective is that carbon dioxide is
readily soluble, or fairly readily soluble.

DOCTOR STEINDLER: Yes.

COMMISSIONER REMICK: Why would we think
it would out in gaseous form? Is it because the
proposed site is not as saturated as those =~-

DOCTOR STEINDLER: There's relatively
little water, yes. They've dJdone the analysis. It
turns out that the path is suvch that you don't lose
very -- you'd lose some, but you don't lose very much.

COMMISSIONER REMICK: Yes. And the other

guestion, is there any reason to believe that the
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that reason I think 1I'm fairly confident that the
problem has an answer out there somewhere, whether
it's an amendment of the EPA regs., as they've been
fooling with them, or our regs. or both.

I guess the two questions that 1 have
focus on the broader implications of the carbon-14
issue. First, are there other examples either in the
Table 1 values or in our regulations where this
difference between the saturated and the unsaturated
zone has the potential for posing the same kind of
problem?

DOCTOR STEINDLER: If you look at the
longer half life fission products anéd activation
products, carbon is the only one that is readily
volatilized. Obviously, Kkrypton-85 is a gaseous
material that's half life, however, is measured in ten
year periods rather than 5,000 and as a consequence
the substantially complete containment provision
should cover that,

COMMISSIONER CURTISS: Okay. All right.
Independent of the distinction between the saturated
and the unsaturated zone, are there instances where
focusing on the Table 1 values and comparable
requirements in our regulations you have found that

there are inconsistencies between what would be
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required?

DOCTOR STEINDLER: Yes.

COMMISSIONER CURTISS: Are there?

DOCTOR STEINDLER: Yes.

COMMISSIONER CURTISS: In particular Table
1l areas or just in general terms?

DOCTOR STEINDLER: No, there are two or
three, and Dade mentioned them, two or three areas
where meeting the NRC regulation does not assure you
that you're going to meet the EPA regulation. The
distinction between those two is not tremendous. I
don't think you're off by more than a factor of four
in the worst instance. But it could easily stand
corrected, so don't take that as gospel.

COMMISSIONER CURTISS: Okay.

DOCTOR STEINDLER: But that analysis has
been done. 1It's been done by both the staff as well
as the DOE folks.

Let me just add a comment. We're aware
of the fact that EPA, NRC, the staft, are both looking
at this question and that gives a little comfort to
the requirement that we come up with a solution
because other people will, I think DOE clearly is
addressing this issue as well.

COMMISSIONER CURTISS: Ckay.
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CHAIRMAN CARR: I've got one. In the
carbon-14 working group, the Committ cbserved that
WIPP may not be a good example of potential
performance assessment problems for high-level waste
repositories because WIPP will not be licensed under
Part 60, Could you elaborate a little bit on that for
us?

DOCTOR STEINDLER: Well, I think the
primary c¢oncern that one would raise is that
redundancy in specific criteria, the three subsystem
requirements that currently exist in the NRC licensing
process, are not a requirement for the WIPP facility.
As a consequence, it isn't very clear whether or not
the WIPP facility would pass a licensing process if
Part 60 were applied.

CHAIRMAN CARR: But if the performance of
the WIPP facility met the performance of ~-- assessment
requirements of Part 60, would that make any
difference?

DOCTOR STEINDLER: No. No. This gets us
into the question of what are the subsystem
requirements good for. I'd be certainly happy to try
and give you some views, but I'm not sure how much
time you have.

COMMISSIONER CURTISS: You'll miss your
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question is why now and is this timely. well, we
believe that it was as a result of the remand of CFR
191. There is the opportunity to suggest some changes
in terms of some of the guidance that is provided
regarding the human intrusion. So, this seems to be

appropriate time.

In addition to that, in our March meeting
of this year, we were told that the preliminary
performance assessment at the W.PP site showed that
the human intrusion seem>d to be the major factor in
the site not meeting tho EPA requirements. By
analogy, one could transmit that to other high-level
waste repositories or perhaps the Yucca Mountain site.

But there are several important
differences between WIPP and the Yucca Mountain site
that have to be noted. WIPP is in a resource rich
area in which there is & high likelihood that there
may be inadvertent intrusion. The situation at Yucca
Mountain is still not resolved. The site
characterization studies have not been carriad out to
determine the natural resource assessment of the area,
Furthermore, the area over which Yucca Mountain
extends, the s¢ .alled footprint, as it is called, is
less in Yucca Mountain than it is at WIPP and also

there is the integrity of the containers at the Yucca
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participants.

So, where do we go from here? Well, one
of the obvious things is that we want to, and we think
we should, monitor the Sandia expert panels as they
proceed through, but taking in mind the difference
between the defense site, the WIPP site and other
sites. And as w have alluded to, we want to keep
track and will be keeping track of the staff's
apprcach to human intrusion and looking at radiation
releases from the most probable scenarios,.

In addition to that, as part of our
ongoing concern about the potential adverse conditions
at Yucca Mountain, we do want to continue to look at
the site characterization activities and the NRC
staff's guidance in this area because the first line
of defense against at least inadvertent intrusion is
to be removed from a site which is susceptible to
natural resource intrusion.

That's about it.

CHAIRMAN CARR: Any questions?

COMMISSIONER REMICK: One. You indicate
that for the WIPP site human intrusion is the dominant
contributor to risk. But unless there's zero risk,
isn't there always going to be a dominant contributor

to that residual risk? The question becomes is the
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residual risk acceptable or not? Is there an
inference here that the WIPP site might not be
acceptable risk from & human intrusion standpoint?
It's not clear to me what the meaning of those words
are.

DOCTOR HINZE: Well, it's not my place,
I think ~-

COMMISSIONER REMICK: I understand.

DOCTOR HINZE: =-- to answer that quection.
It was of concern to Sandia and the WIPP investigators
to find that this played such a prominent role in the
performance assessment, essentially wiping out all of
those other things that a great deal of work had been
spent on, It really placed a certain burden on
reconsidering some of the EPA guidelines. And
particularly in that case, it's my recollection, is
the sealing of the bore holes.

But we have to remember that they're in
a resource-rich area with the petroleum fields, the
salc deposits, et cetera. These are areas that you
can develop scenarios for inadvertent intrusion pretty
easily.

COMMISSIONER REMICK: But is the point
you're making to us that human intrusion is very

important and therefore should be carefully considered
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comment, I guess., My interest in this matter and the
question that 1've asked you to address, which is can
we say that for mixed waste either Part 61 or RCEA
Subtitle C requirements alone is sufficient to address
whatever health and safety concern exists, that
question derives from a concern that the approach that
we've outlined in the joint guidance, while it may be
theoretically possible to achieve, may prove to be
practically difficult andg, if possible, ver
expensive. In fact, that's what 1 think che Jebraska
and the California people are diccovering. California
has decided not to go ahead. Nebraska estimates that
it's 810,000.00 per cubic foot to design a facility
in that manner,

1'd like to see your conclusions as early
as 1 can on this question of whether the one set of
reguirements or the other can get the job done and
then one agency or the other can step back, hopefully,
from the jurisdictional guestion that we focused on
for so many years and simply eay, "Your regulations
address our concerns, Have at it.,"

I must say that just recently I have been
pleased to see the reports that are beginning to come
out that as another possible solution to this problem

the Department of Energy is taking a look at accepting
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to consider in working groups and make a few comments
at the end, and then the menbers of the Commictee will
be happy to address in greater detail any of the
specific issues,

The issues that we are going to address
in working groups are, first, the proper role of
expert judgment in the site characterization and
licensing process, and that working group meeting is
going to take place ¢ the 25th of January.

The second subject is computing collective
doses from ionizing radiation, and that's going to
take place on February 19th, 1991.

The following working groups do not have
specific dates, but the working group subjects are
geologic dating: volcanism, which 1'd like to return
to very briefly at the end if I may: long-term climate
change; seismic hazard; a working group on the white
paper on the geophysical aspects of the repcsitory,
8CP, and I apclogize fcr the length of that subject,
The man to my right is responsible for that.

We also anticipate, as you've heard,
scheduling second working group meetings on one or
more of these issues in -- and probably all of these
are going to take place in the next six months,

I think you can recognize the valuc of the

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBER
1323 AHODE ISLAND AVENUE N

2734443 WASHINGTON, D C 2000¢ (P77} 232660
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both groups.

I think 1'1l1l stop there, in view of the
time. Thank you.

CHAIRMAN CARR: Questions?

COMMISSIONER REMICK: I trust on the one
on computing collective doses you'll home in on this
question of whether it's proper to truncate doses or
whether one should integrate over the universe. 1
hope that you =~

DOCTOR MOELLER: Yes, sir.

COMMISSIONER REMICK: =~ explore that.

COMMISSIONER CURTISS: Just an
observation., It's my impression that this new working
group format has been a very productive one, very
disciplined and well-focused and organized and from
both the perspective of the staff and the outside
participants I've heard good things about it, so I
encourage you to keep up that work,

DOCTOR POMERQOY: Thank you.

CHAIRMAN CARR: Commissioner Rogers?

COMMISSIONER ROGERS: Well, just to add
to that, I've heard the same thing and 1 want to
commend you on really taking this approach that seems
to be a very useful one.

Just a little cautionary note about

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 AMODE ISLAND AVENUE. N

(202" 238-443 WASHINGTON D C 2000¢ (202} 2326605
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CERTIFICATE OF TRANSCRIBER

This is to certify that the attached events of a meeting
of the United States Nuclear Regulatory Commission entitled:
) TITLE OF MEETING: PERIODIC MEETING WITH ADVISORY COMMITTEE
ON NUCLEAR WAST
PLACE OF MEETING: ROCKVILLE, MARYLAND
DATE OF MEETING: DECEMBER 13, 1990
were transcribed by me. I further certify that said transcription

is accurate and complete, to the best of my ability, and that the

transcript is a true and accurate record of the foregoing events.

e

Reporter's name: Feter Lynch
P

NEAL R GROSS
COUR”™ REPORTERS AMD TRANSCRIBERS

1323 RHODE ISLAND AVENUE N W
“ (202) 234-4422 WASHINGTON D C 20008 (202} 232-6800




UNITED STATES
NUCLEAR REGULATORY COMMISSION
ADVISORY COMMITTEE ON NUCLEAR WASTE
WASHINGTON D C. 20686

December 5, 1990

MEMORANDUM FOR: Samuel J. Chilk, Secretary of the
é:pmissio Zizg’

FROM: 8;ﬂona F. Fraley, Exlcutivo Director
ACNW

SUBJECT: ACNW MEETING WITE NRC COMMISSIONERS

DECEMBER 13, 1950

Attached for the information and use of the Commissioners is a
package of background material for the topics to be disc.ised on
December 13, 1990.

Members of the Committee will be prepared to provide a brief
statement of Committee position on each item and any
anticipated/planned future activities.

Attachments:
As stated

cc: ACNW Members
M. Federline, OCM/KC
M. Weber, OCM/KC
S. Bilhorn, OCM/KR
J. Kotra, OCM/JC
R. Boyle, OCM/FR
J. Taylor, EDO
E. Beckjord, RES
R. Bernero, NMSS
M. Taylor, EDO



BACKGROUND ACNW LETTERSE i‘?’ 3 FOR THE ITEMS
TO BE DISCUSSED A1 THE PE DIC MEETING
WITH THE Cuuu}S \ERS
DECEMBER 13, 16%0

C

The foilowing is the list of agenda

-es

1 e December 13, 1950
meeting between the ACNW and the NR nn sioners

their priority, along with the ACNW
for ch ¢ he items:

in order of
rts/Letters written

's HLW

Draft Waste Form echnical Position = Item B, Pages 1 to

(M. Steindler)

'King Groups =~ Item C

(M. Steindler) Pages 1 to
= (W. Hinze) Pages 4 to
Moeller) Pages 6 to

Group Meetings =-- (P. Pomeroy)




ITEM A

EPA'S HLW STANDARDS
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or several months the Committee has been concerned that the
release of radiocactive gases from the repository could result in
exceeding regulatory limits. This problem exacerbated when it was
postulated that radicactive gases could generate excessive
pressures 1n the buried containers which could result in a breach
©f their integrity. This breach could result in eventual release
of radionuclides to man's environment.
The Committee convened a Working Group on Carbon-14 which met on
October 26, 1950, The agenda is attached. Presentations addressed
the most recent EPA contractor report on C-14, the nature and
generation of Carbon-14, its chemical forms, anticipated transport
times from conta.ner breach to their atmosphere, resultant exposure
estimates and other relevant technical facts. The last formal
P entation was an analysis which stated that the applicable
r

el
s i

itory regulations were overly conservative.
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As of this writing, the Committee as a whole has not yet approved
& consensus position.

Cognizant ACNW Member:
Cognizant ACNW Staff:




26th ACNW Meeting
December 12-13, 19%0

The Committee's views were 21so presented to the National Acaderny
of Science/National Research Council Symposium on September 17,
1980, A copy of that presenvation is attached.

The Committee continues to maintain dialogue on this topic with
both the NRC and EPA staffs and has had DOE representation and/or
participation at all apnolicable meetings. In response to his
questions, the Committee responded on October 10, 1990, to R. J.
Guimond, Director, Office of Radiation Programs, EPA and offered
to meet and discuss in detail matters related to the EPA HLW
standards. A copy of that letter is also attached.

Cognizant ACNW Member: D. W. Moeller
Cognizant ACNW Staff Member: H. J. lLarson
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A4 NUCLEAR REGULATORY COMMISSION

; ADVIBORY COMMITTEE ON NUCLEAR WASTE
: WASHINGYON D C 20888

Mey 1, 198¢C

Crairran
V.8. Nuclear Reguletery Commission

» - .~
Washingten, D.C. 20888

: vE OF THE ENVIRONMENTAL PROTECTION AGIENCY'S
“ANUARDE FOR DISPOSAL OF HIGH-LEVEL WASTES

IN Trespinse to your reguest during our meeting on February 21,
1650, the Adviscry Committee bn Nuclear Waste offers the following
comrerts on the problems we see with the EPA standards (Ref. 1) for
the disposal of high-level wastes, These comments are an outgrowth
€f our ongeing review of these standards, including a fulleday
$€S85.0n On this matter during our 18th nmeeting, March 22-23, 1990,
and additiconal discussions during our 19%th meeting, April 26-27,
Organizations whose representatives took part in the dis-
trg during our 18th meeting included the Environmental
tion Agency, the Nuclear Waste Technical Review Board, the
©f the Board on Radicactive Waste Management of the National
y ©f Sciences, the Environmental Evaluation Group of the
tate of New Mex.co, the Advisory Committee on Nuclear Facility
Safety of the U.§, Department of Energy, and the General Accounting
Cffice. Merbers of the NRC staff also attended these neetings.

Key technical problems with the EPA standards include the
following:

3 All such standards should be organized in a hierarchical
structure with the higher levels expressing the objectives in
a gualitative sense and the lower levels stating the
© jectives guantitatively. Of utmost importance is that the
several levels be consistent and that lower levels not be nore
Btringent or conservative than the higher levels, so that they
become de facto new standards. This is not the case with the
EPA standards.
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Experience has shown that probabilistic risk analyses cannot
be used reliably to deternmine the compliance of a eingle
nuclear power plant with a set of standards. A high~level
waste repository, which must function for 10,000 years, is
etill more difficult to assess quantitatively. The EPA
standards should clearly specify that risk assessments are
but one of several inputs into the evaluation of a given high=
level waste repository site and/or facility. Such assessments
should not be the only factor in evaluating cozpliance of such
@ facility with the EPA standards.




The Monerarle Kenneth M. Carr 3 May 1, 1890

T summary, our ey recommendations are:

- The existing EPA standards need to be revised; now is
the time to accomplish this task;

- The standards should be revised to define what is
congidered to be an acceptadble risk from a high-level
waste repository;

3. The standards should specify that a probabilistic
approazh is acceptadle so long as it is but one of
seversl factors to be wused in determining the
accertability of a specific site; and

4. The standards should be revised to include separate
censiderations for evaluating the impacts o©f human
intrusion.

ready to jein you and the NRC staff in working with EPA
develop an acceptarle set of standards for a high-level
Tive waste repcsitory. We believe this is the best course
cr. at the present time., If, however, after a reasonable
of tire these efforts do not appear to be accomplishing eur
goals, we believe other apprcaches should be considered.
«ld be for you, as Chairman of the NRC (perhaps joining with
the Secretary cof DOE) to approach the EPA Administrator with a
SsujTestion that an appropriate organization be selected to review
the standards and make recomnendations for change. Suggestions fer
twes such organizations are the Naticnal Acadenmy of Sciences and the
Coursil en Environmental Quality.
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we hope that these comments are helpful. Wwe will be pleased to
discuss these matters with you at your convenience.

Sincerely,

St 0/ 0okl

Dade W. Moeller
Chairman

b .

3a U.8. Environmental Protection Agency, "Environmental Radiation
Protection Standards for Management and Disposal of Spent
Nuclear Fuel, High-lLevel and Transuranic Radicactive Wastes,"
(40 CFR Part 191), Working Draft 2, dated January 31, 1990
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) ¥ UNITED STATES

¢ r * NUCLEAR REGULATORY COMMISSION
- . 1 ADVISORY COMMITTEL ON WUCLEAR WASTE
\ o ! WASHINGTON D C XN

June 1, 1880

The Honcratle Kerneth M. Carr
Chairman

V.8, Nuclear Reguletery Cormxission
Washinzteon, D.C. 20885

Dear Chairrcar Zarr:

SUBJECT: REVIEW OF NRC STATF COMMENTS ON WORKING DRAFT NO. 2 OF
EFA'S HICH-LEVEL WASTE CISPOSAL STANDARDS

in response to your reguest, the Advisory Comzmittee on Nuclear
haste revieves the adove sutject report (SECY~-50~-1€2) during its
¢Uth meeting, May 24-25, 1950, Our corments fcllow.

Overall, we believe that the comnents and recompendations of the
NEC staff are thorcugh and corprehensive. 1If izplenented by EPA,
these suggestions would represent an impportant step toward
resclving rany c¢f the problezs cited by this Comrittee. The
corrents by the NRC staff are in general agreement with the renarks
subnitted to you in our letter of May 1, 1950, However, we o'fer
the fcllowing clarifications on several key points:

- One of our criticisms of the EPA Standards was that they
should be organized using a hierarchical structure and that
lover levels should not be pore stringent or conservative than
higher levels. The call (Comzent 2.1) by the NRC sta.f for
EFA to conduct performance assessments of real sites (which
will undoubtedly prove to be xore corplex than the
hypothetical sites evaluated to date), and (Comment 1) to
"explicitly document the acceptable risk level that underlies
the release lirmits in the standards"™ should provide the
information necessary to resclve this criticism.

2. We also urged that EPA express its lover level standards in
terzs of annual risk limits and that the critical population
group be defined. We wish to reiterate this recomrendation
since this is standard practice in evaluations of public
exposures from all types of environmental radionuclide
relcases. When conbined with limits on cumulative releases,
this approach assures contrel eof both individual and
collective doses. ’



U

The Honoradle Kenneth M. Carr <

hme 1, 1950
i Our reconnendation that subsysten standards be used only as
v guidance was directed primarily to the limits within the EFA

Btandards on doses to merxbers of the public arising through
consunption of contaninated groundvater. This recommzendation
epplies egually, hovever, to the 1,000 yea: groundwater travel
tize in 10 CFR Part 60. 1If, for exazple, vaste containers
that have a projected lifetime of 10,000 years could be

developed, & more relaxel groundwater travel time might be
‘ acceptatle.
4. Because of ite majer contribution to risk, ve recommended that

he EFA Standards Dbe revised to 4include separate
consicerations for evaluating the irpacts of buman intrusion.
The approaches suggested by the NRC staff (Comments 5 and 18)
. are fully compatible with our recommendations.

In acZiticn, the steps recommended by the NRC staff will bhelp
rescive sone cf our basic concerns relative to the potential
@ifficulties that might be encountered in attempting to confirm
conpliance of a proposed HLW repository facility with wae
probarilistic reguirenents of the EFA Standards.

in sunzary, we believe that the comrents and suggesticns ef the
{f are in concert with our recomeendations. If implemented,
ggestions would resclve our Rajor concerns.

Sincerely,

e G/ Pfoclll,

cade W, Moeller
Chairnan

Re{erence:

SECY~50-1€2, May 7, 1950, "Comments on Working Draft Mo, 2 of the
U.S. Environmental Protection Agency's High-Level Waste Disposal
Standards” (Pre‘'ecisional)
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Fr. Redert K, Bernerc, Direstes
Cilfice ©f Nucliear Material Safety
ans Safesuards
L.8. Nesiear Reyg..l
wagrangser, 0.C. ¢

AFF'S AFFROACE FOF DEALING WITE UNCERTAINTIES IN
' EZ EFA KW STANDARD

ne ciri reeting cf the Adviscery Comcittee on Nuclear Waste,

i, 4880, we ret with the NRC staff to reviev and comment
Bu.Ilect craft SICY paper (Reference 1). This draft was
&rec b, the staf{ in response to & reguest by the Commission
for & "... sunzery on the staf{'s current approach to dealing with
Lncerta.niies ‘rethodclogies in irplexenting the EPA prebabilistic
stariarc s as to aveid [es) zany ©f the controversia. :spects as
possitile."

“t P i g
>

We believe, fcr the reasons given below, that t& staff's appreach
is not adeguate. We include in this letter s; -ific comzents eon
the draft parer and also provide our conzents on other aspects of
the staff{'s rele in irplerenting the EPA Standards.

3. The draft paper describes two parts to the finding eof
corxpliance with the EFA Standards., One part deals with the
standard of perforzance and the other with confidence that
the standard of perforzance has been met. The staff bas
failed, however, to provide an adeguate approach for dealing
with residual wuncertainties that will be encountered 4n
cozpleting this finding. Much of the peper concerns methods
for reducing and managing uncertainties related to 10 CFR Part
€0 and the potential activities of DOE, but the staff appears
to have neglected to develop an adeguate approach for dealing
vith uncerteinties inherent in 40 CFR Part 191.

2.  The paper acknowledges, albeit in conditienal terms, the need
for expert judgment, but provides no insight on how the stafyt
vill apply this judgment or develop an approach for selecting
from among conflicting but apparently equally supported
opinions. We believe that expert judgment will be regquired



Rerert M. Bernere bl August 3, 1990

JeyarSiess €7 tre srecific ferr of the final EPA Standards,
en2 thus, the epprcash tco the use of expert judgment 4in &
rerust menner is crucial to the Quality ef the licensing

geterninaticrs.

The tramsIript ¢f the 2imE ACNW peeting contains the details
el eur €isctussiin with the staff concerning conflicting expert
Crimions,  Our ecenmciusion is that it may not be appropriate
te tre2t dissrepancies in expert opinions by using weighted
dverezes urless this process has been carefully analyzed and
the Jiritetierns ©f its applicatien tu both technology and
di0e%Bir5 TA%tErS ATe vell delined.

1

Tre »228f hes irnciuiel stratejies in the paper such as rule~
raiings %S 10 CFF Fart 60 to reduce uncertainties. While it
is possible to rerrow the techrnical and regulatory topics so
thet emiy fully deterrinele variatlies renain to be consicered
A% the licers.n: prooess, we believe this tactic is neither
Jikery ¢ be scccessfiul T ner dis it appropriaste. The
gescripticn effered by the staff does not allovw insight inte

trhe $°Cre cr the scres.le that the staff strategy would call
{¢r, in pears becacse existing rulezaking topics are not in an
eivences st2ze ¢f cdeveloprent. The status and description ef
Y..er2)irng previcusly proposed te support the conclusion that
the EF2 Stemsards are workatle are cast into guestion as is
trhe 2z...ty te kring uncertainties inte concert vith the use
€f the ELW pretebilistic rtandards.

he were uratle tc discern the relationship between the draft
p2rér and the content o©f the related strategy docusent
prepares by the NRC staff (Reference 2). We concluded that
an irtegrated overall strategy and a strategy for devising
rethods for dermcnstrating coopliance with the EPA Standards
are necessary and we urge the staff to develop such an
integrated approach for delineation of xethods that would
dexzonstrate such corpliance. Such an integrated strategy
should ealsc address the connection between those activities
to be carried out by DO in response to uncertainties related
to 10 CFR Part 60 and the NRC staff activities related to
dezonstration, by DOE, of compliance with «0 CFR Part 191.

The current reevaluation of the EPA Standards, which may
include a reformulation of its probabilistic reguirements,
zandates & reexazination o©of assuzptions Aabout {ts
implementability that were made a nunber of years 8§o. This
regquires prompt attention to the development ©f a coherent
strategy for dealing with the various uncertainties that arise
in performance assesszent, The staff should be urged to
undertake such & developrent without delay.

7
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¥+, Robert F. Bernero 3 Auvgust 3, 1990

e comiivse that the draft paper should be modified by the staff
¢ .nclude 8 coherent stratedy ouvt.ine that explicitly add:oases
tre srrierentaticr ¢f the EFA Standards and consideration of the
ssscoieted ungertairties. The wmodificetions should 4{nclude
exyrsiticn of the bases or which the strategies are developed,
LhesT Apriicatir c rez.latery and technical uncertainties, and
@ T:ie Ceiidera ¢ “iscissicn ¢f how expert judgment would be
8Fr.ies, eva.uete nd Justified,
gincerely,
0’7?/ gé
L, Aok
DeaZe W, Moeller
+eirTan
Peigsectier: ,
- BLaf1's  Appreast  fer bee:;n; v;tr Uncertainties {n
cr.erertins trhe Fra RLw Standards (WITS 850023€¢), draft SECY
Fazer, urlitel.

-3 CIY=8l=207, Firs: Upsete of the Rejulatory Strategy and
Scnes. es fcr the Kigh-level Waste Repositery Prograx, dated
...i- .9'4

ec ¥. Feseriare, OSM /' ¥C
¥ WReET, OV R3S
g, Pilherr, OOM/VF
:n )\':’.."E,C‘- ::

K. Pragsreste, OCM/J0
k. FasDougall, OCM/'FHR
Y., Tressscen, EDO

R. Browming, NMES

. E.ss, NNES

D. Ferringer, NNMSS
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COMMEINT ¢ TEE ADV]IEOT COMMITTEE ON NUCLEAR WASTE
OF THRE V.8, NUCLEAS REGULATOR)Y OMMISSION
Generpl Irsroguctior
In June 31§ the V.8, Nuclear Regulstory Comrissior established
the ASviscry Corrittee on Nuclea: Waste | .hn;. The Committee
TEEorts tO ané advises ¢ Nuclear Fesulatory Comzission (NRC) on
OEFECTE ©f nuclear waste ranagerment within the purview of NRC's
TEZ.01C0r)y responsibilities The focus of the Conmnmittee's work
if¢ Jarge.l Cn Cispcsal but also includes other aspects such as
RenSling, precessing transportation, sterage, and safeguarding of
. NeS.@8T wastes including spert fuel, nuclear wastes mixed with
Cther hasgardous sutetances enc uranium mill teilings. in
perferring © Wwirk, the Corrittee exarines and xe"r~s en specific
8reds Cl corcern referred to it by the comrissi The Cc nnittee
48 BLINOTIZel 0 underteake other studies and a:t;..t.es en its own
dristietive releted to those issues Cirected by the Comniss.on.
In its first tvo y2iss ©f existerce, the Connittee held 21 general
Feetings end several working SICUF sessions and issued 37 letter
Teperes N 033itien, the Conrittes routinely net wiih the Nuclear
. Regulatery Cormissic to Ciscuss iters of mutua)l interest and
A0S corcerr
&
Currently, the Corrittee is authorized & maximum of four members.
{ Ferters are sppointed by the Nuclear Regulatiory Comnission.
.i .
The ACHW traces .its history back to the Advisr~y Committee on
Feacier Safeguard ACRE). The first Chairman « ) Vice~Chairman
©f the ACNW (Drs. Moeller and Steindler y respectively) head served
On the ACRS where they partici ate: extensively in the waste
veragement revie-s by the ACRE. They now continue this functien
with the ACKW The current menbers of the ACNW are:

n‘n

CHA I RMAN Di. Dade W.
Environnental

Harvard Uni

\

JICE~CHAIRMAN:

versity,

 MENMBENEH 1F

Moeller,
Health,

Dr. Martin J. Steindler
Technology Division, Ar
Laboratory, Argonne, 11

Massa

Director,

nne Nat

of

Professor of Engineering in
School
Boston,

Public Health,
chusetts

Chexnical

ional
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MIMBEIRS: Dr. william J. Hinge, Prefessor, Department
¢f Earth ar. Atrmospheric Sciences,
Furdue University, West Lafeyette, Indiana

Dr. Paul W, Poreroy, President, Rondout
hssccietes, Incorporated, Stone Ridge, Nev York

Today, ve will be Providing a sunrary of the advice given to the
Niciear Regulatery Commission on EFA's proposed high-level waste
stardarcs and ACNW corrents on the NRC Staff's reviev of the DOE
Eite Craracterizeticn Plan (SCP) for the proposed high-level vaste
TEPOBItOry 8t Yucce Moumtain, Nevadas.

y -~
s ) c

For more than five years the ACNW and its predecessor organization
heve been concerned that the current set ©f proposed EPA standards
is overly stringent, is wasteful of rescurces, and cannot be
irplerented. These concerns are pased on extensive meetings and
discussions vith a wide range of organizetions, including relevant
Federal and State agencies as well &s industrial and private
§TOLES. Ore of the highlights of those interactions vas & meeting
held at the Corrittee's conference roon in Bethesds, Maryland, on
Marceh 23, 1850, The Corrittee continues to doubt that corpliance
Vith the EFA standards csn be demonstrated for a specific
Tepository site, even with reascnable epplication of the caveats
included in the currently proposed standard, such as the
"resscrakle assurance” phrase that allows for certain flexibilities
in the interpretation of probabl "istic analyses. Regardless of the
fcheres proposed to resclve uncertainties in applying probabilistic
techniques (e.g., ruleraking), the Comnittee has seen no convineing
evidence that the current set of standards will prove to be
workable.

The ACNW has concluded that the EPA standards need to be revised
and that nov is the time to accorplish this task. The Comnittee
hes even suggested several erganizations whose recomnmendations for
change should be sought, including the National Acadeny of
Sciences. 1In such a revision, the Conrittee recomnended that tre
stendards should be organized in a hierarchical structure with the
higher levels expressing the objectives in & qualitative sense and
the lower levels stating the objectives quantitatively, The
Committee stressed that the several levels be consistent and that
lover levels not be more stringent or conservative than the higher
levels so that they become de facto new standards. The Comnittee
believes that the propesed quantitative EPA standards xay be
internally inconsistent. 1In eddition, we believe that secondary
requirerents, if expressed in the EPA standards, should be given
oenly as guidance, with qualifying statements Clearly specifying
that they are not to be applied in a regulatory sense,



Three principal Cerrittee reconmen'ations for revising t& EPA
stendards are:

-
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An ecceptatle risk fror o high=level wvaste repository should
be defined and Justified, Keeping in mind the benefits derived
frer the sctivity irvelved, and other Bocietal risks as well
85 acditicrel relevart censiderations. Lower-level standar is
$hould be expressed in terrs of ernual risk limits from a
disposel fecility ir an undisturbed and a disturbed state.
The criticel populatien §roup being considered should be

ciearly defiresd, Trhis epproach is 4n accord vith
recense ENE ol corganizetions such as the International
er=iss - Ragiologicel Protection and the United Xingdon's

hNetiera. © diclegical Protection Board.

It should be specified that inclusion in the standards of an
QFFTSFTriete predadilistie Fproach is acceptable to the
Qefiritien ¢f risk frer o Tepository, only if it s clearly
neted thet this probedilistic EpFroach is not the single
cdeterrining facter in Judging the acceptability of a specific
Bite. Experience has shown that probabilistic risk anslyses
(FRAS) alore canret be used to reliadly deternine the
Corpliance of & single nuclear pover plant with & set of
standards or as the besis for Judging the adeguacy of its
s2fet)y. A single high=level waste repository, which is to
furcticn fer thousards of years, is still more difficult to
essess gqguantitatively. The EFA standards should clearly
Bpecify that risk sssessrents are but one ©f several tools for
the evaluation of & given high-level waste repository site
end/or facility and that PRAs should be only one factor in
evaluating corpliance of such a fecility with the EPA
standards. Expert opinion and detervinistic criteria are of
considerable importance in Judging the acceptability of a
specific site,

Evalustions of the anticipated performance of the proposed
Waste Isclation Pilet Plant indicate that, for the disturbed
étate, human intrusion is the doninant contributer to risk.
Eerly indications suggested that performance analyses for the
proposed Yucca Mountain repository may also show human
intrusioen to be irportant, For these reasons, separate
considerations for evaluating the ippacts of human intrusion
should be included. The Conzittee suggested that the
standards be revritten to separate the evaluation eof
anticipated repository performance into three parts: (a) the
undisturbed repository; (b) the disturbed roponitorl,
exclusive of human intrusion; and (¢) the repository as it
might be affected by human intrusion. This would clearly
Beparate out the issues surrounding huzan intrusion and permit
it to be addressed directly.
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Currently, the NRC steff ard the ACNW are moving toward, but are
€L yet at, 8 consensus over how the EPA standards must be revised.
The ACNW will continue its evaluation of the EPA standards.

' _Feview ©f the NFEC Armplivsis ©f the DOF £ite Charscterizetion
Ealdd

The stringency of the EFA  standards, coupled with their
Frobabilistic base, has led to the need for extensive plang for
conducting studies and feor collecting the data necessary for the
Araiyses pssocieted with ceterrining whether a given waste disposal
Site can be cercnstrated to show corpliance. As @ rescult, the ACNW
hes devetel corsideratle tire and effort in revieving the DOE SCP
8rd the NRD steff's review of this plan, the Site Characterization
Aralysis (SChr), fe ACNW review of these documents was, of
hecessity, less thar corprehensive. Rather, the Comrmittee focused
Cn Bpecif.ic critical topics. Mernders and consultants revieved
relevert raterial in-depth, using en iterative precess with the
BEsistarce ¢ the NRC and DOL steffs. The Comrittee was in general

Freerert with the overeal) content of the SCA. However, the
Cormittee had several significant concerns, some of which are
surrarized below!

0 Etetererts are adsent in the SCP addressing the
Bysteratic and early identification and evaluation of
potertially disgualifying features at the Yucca Mountain
Site. hithough the SCP is an action plan fer site
crarscterization, the Comnittee believes a much stronger

focus should be placed on early detection of potentially
Gisguelifying features. The Comnittee concluded that the

©A should point to the need in DOE's SCP fer an inte-
greted section of the plan that explicitly addresses the
activities leading to an evaluation of the character~
istics ©f the site directly related to disqualifying
features (e.g., groundwater travel time as stated in the
NRC regulations).

. Insufficient attention is given in the BCP to the
limitations and uncertainties in the Yucca Mountain data
bases, and the associated difficulties in dnnonutroting
that the repository will comply with EPA's high~leve
waste standurds (40 CFR Part 191). Here, the key factor
is that the standards, as currently written, are
probabilistic and therefore the methods for demonstrating
corpliance must have a probabilistic base. The approach
reguired to be used includes the construction eof a
corplenentary curulative distribution function (CCDY)
and, through this process, a demonstration that the
repository corplies with the EPA standards. Primary
concerns of the ACNW are the uncertainties and
limitations in the data to be used to construct the CCDF.
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UNITED STATES
NUCLEARR$GULATORYCOMKMS$ON
ADVISORY _Omm TTEE ON NUCLEAR WALTE
WASHINGTON D C 2088

OCtober 10, 1980

Mr. Richard

Assistant Sur Public Health Serviec.
Pirecter, © : Prograns

U.8. Environmen ‘rotection Agency
weshingteon, )

!

Dear Mr. Guimond;

We were pleased to receive your letter of August 6, 1950, as well
88 your telephone call of the sane date, indicating a desire to
Work with this Committee in resclving certain issues related to the
Environnental Protection Agency (EPA) standards for the disposal
©f high-level radicactive wastes in a geologic repository. In
response to your questions pertaining to the letter of May 1, 1990,
Submitted by this Committee to Chairman Yenneth M. Carr, U.S.
Nuclear Regulatory Commission (NRC), wve offer the following

comments. They correspond to the itens as eonunerated in your
letter.

- B We believe that the EPA standards can be interpreted as
being crganized in a hierarchical structure. This is based on the
assunption that the highest level expression in your hierarchy is
& qualitative goal, that is, that the risks to future generations
Over the first 10,000 Years due to the disposal of high-level
radiocactive wastes in a repository should be no greater thar "the
risks that would have existed if the uranium ore had not been mined

$va We note, however, that this statenent is not included
in the standards, nor is it {dentified as the highest level goal.
The statement is included / only in the "Summary" and the
"Supplementary Information® tRat accompanies the original standards
&8 published in the Federal gister.,
)

What we interpret as the next level, which is quantitative and is
& part of the standards, is the statement that there should be no
wore than 1,000 premature deaths oOver the first 10,000 years which
are attributable to placenment in a repository of the high=level
wastes from 100,000 metric tons of reactor fuel. Wwe fail, however,
to see the connection eor Conparability between this statement and
what we interpret as the highest level goal. We also fail to ree
the quantitative relationship between this requirement and the
limits on the releases ©f specific radionuclides from a disposal
facility which are probabilistic and serve as what we interpret to
be the third level in the hierarchy,
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Our concern with your Epparent hierarchical structure is tha% the
lover level guantitative statements (or standards) appear to be
RBOre stringent than the highest level gualitative Statenent. To
28818t US in better uncerstanding the approach you have taken, it
would be helpful if your staeff could (1) state vhether we have
Correctly interpreted the hierarchical structure of your standards,
and (2) provide us with the rationuie and, indeecd, the calculatic s
&nd assessuents that served as & basis for developing the lower
level gquantitative standards. With FeSpect to the latter request,
wWeé note that certain changes have occurred thet may impact upon the
validity of your earlier calculations. These changes include: (a)
analyses of "real" FEPOSitory sites have ghown then to be more
Corplicated than your staff mey have assuned for the hypothetical
Site used in your analyses, (b) the potential irmpact of indoor
radon, which was only generally recognized subseguent to your
Original assessment, Bay need to be factored into your risk
evaluations, arnd €) major advances in environnental modelling
technigques over the last few years,

8 (a) e

JI assumption that a disturbance
Can occur at any ti

initial 10,000~year period. 1In
recogniticn of this have specified the radionuclide
release limits in y ol § in a manner so that it does not
make any difference whether the entire release occurs withir a
Bingle year or is Spread out over time. Wwe do not cencur, howover,
that this makes it difficult teo apply ennual visk limits under
these types of circumstances.

The principal basis for OUr position is the guidance provided by
the Internationa) Commission on Radiological Protectien (ICRP) in
its Publication ¢6. 1In this report, the ICRP reconmends that the
risks from releases from the undisturbed performance of » vaste
repcsitory be controlled through the application of annual dose
limits. The ICRP further recommends that the risks from relesses
ompanying the disturbed state (classified as "probabilistic
be limited on a inmilar basis, that is, through the
cation of annuval risk limits. In both cases, the limits would

Y to the critical population group.

If you maintain your position that epplication of an annual risk

limit to releases ocourring during the disturbed Btate
workable, an alternative approach would be to epply sone form of
"accid:nt or event™ rigk limit to these types of occurrences. This
would be comparable to the approazh being used in safety
assessments of nuclear power plants where annual dose linits are
applied for the contrel of radionuclide releases associated with
routine operatiosns and (8ingle~event) risk limits are applied to
releases LeCurring as a result of sccident situations,

is not
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In paking these Euggestions, we clearly recognize that there are
definite linitations in comparing the standards and approaches used
in the regulation ©f a nuclear powver plant to those needed for a
high=level radicactive wvaste repository, Nonetheless, where the
transfer of knowledge and experience from one type of nuclear

facility to another can be beneficial, such analogies should be
encouraged.

(B) We agree that the licensing organization should have
the authority for defining the critical pPopulation group,

Having stated this, hovever, we also believe that it would be
helpful if the EPA staff could identify and Justify the critical
Population Group assumed to be exposed in setting what we have
referred to as your intermediate level goal, 1If we interpret the
situation correctly, such information would permit estimation of
the average annval risk (dose) limit that corresponds to this goal.
In a similay manner, we would appreciate knowing the critical
Population group that was Bssumed in calculating the probabilistic
radionuclide release linits specified in Table ) of vour standards,

Another item of information thet would be helpful would be to know
how the cullective doses associated with the establisament of Lthese
radionuclide releases were calculated,. To be specific, was a
Cutoff used, as was Suggested by the ICRP in its Publication 4¢
and as has wore recently been suggested by the Nationa! Council on
Radiation Protection and Measurements in its Report No. 91, or was
the full range of dose rates included in making these est.mates?

Please note that our interest in being able to define a critical
Population group and to estimate thie group's associated permis~
Sible dose rates is in line with our understanding of the
guidelines; recommended by the ICRP and by radiation protection
aduthorities in other countries of the world for high-level waste
repositories. We believe the guidance provided by these groups is
sound and represents a satisfactory basis on which to judge the
acceptability of the health risks associated with radicactive waste

3. In recommending that a disposal feoility be addrecged as
& system, we reaffirm our position that a properly organized systen
reguires a consistent hierarchical structure. The application of
remedial actions beyond retrievability of the erplaced waste is an
integral part of such 2 systen,

4. (a) We concur with Your statement that “what ig really
important is the total anticipated impact of repository perfore
pance."™ The reason that ve called for specific attention to human
intrusion is that Preliminary performance assessnents for the WIpp
facility have ghown that this concern is the dorminant contributor
to the risks to the public. We have no data that show the same
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situation ' . csed Yucca Mountain repository, but
it is possible th 118 will prove to be true. In fact, the EPA
staff may h \ : Nis Situation when it included in the
standards the it is possible to conceive of
intrusions . - 4 societal loss of knowledge
regarding radic iVeé wastes) that could result in major disrup~
tions that no reasonable repository selection or design precautions
could alleviate." We are aware that your standards state that "The
Agency believes that the most productive consideration of inadver~
tent intrusicon concerns those realistic pessibilities that may be
usefully mitigated by repository cdesign, site selection, or use of
passive con b+« " but what constitutes realistic pos~-

* . 1
trol
siblilities i pen to multiple interpretations.
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ve 19ge : ‘ directly comparable to the
g h ) n and assessment of the public
f ‘ For a waste facility, the
t n & nuclear power plant during
ion n ) jturbed stat 'ould correspond to a
ecurred, In the case of risk
sments for nuclear pla 4t was found that the difficulties
incertainties in addressing certain types of accidents vere so
that the approach that has been edopted is to analyze their
ibutions separately. In these cases, estimates of the
lated ri (s are based on the best Judgnents of expert groups.
eve a sinmilar approach (i.e., Using expert Jjudgment) is
essential and would be appropriate for assessing the
irpact of human intrusion on the performance of a waste
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nts on borehcle sealing was
N the guidance provided in
f your standards Xploratory procedures will be
' the intruders to soon detect, or be wvarned of, the
Pility of the area with their activities," then the need
carefully sealed borehole would be recognized quickly and
would be taken to ensure that proper corrective measures
taken. Your consideration of removing this regquirement from
standards is welcomed. We concur.
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(e) Our statement calling for “"more realistic
assesspents” of the potential impacts of human intrusion at the
roposed Yucca Mountain site was based in part on the guidance
vided in Appendix B of the current EPA standards, which states

& borehole will create "a ground water flow path with a
eability typical of a borehole filled by soil or gravel that
d normally settle inte an open hole over time ~- not the
of a carefully aled borehole." Under these

aints, we believe it lgh be difficult to denonstrate
pliance ©of any facility with th PA standards. We are pleased
that the licensing uthority (NRC) will make the

»
-~

>
‘e

" o0

o o H ot

B I -

OoO® 0o

3
T

-

*00VECTY ATD

O 0O




October 10, 1990

determination 2 ) 8Fpropriate realism for assesspents
regarding human 'Usic

At the same time,
The guidance

discussions human intrusion. As a result,
ve believe . ur Agency has preermpted the definition of
reascnable ¢ in assessing these matters. Any deviation
by the licensin ith y from your guidance will almost certainly
be viewed by th blic as an exception to the standards.

(d) We appreciate the comments provided in your letter
related to the role of passive controls, such as parkers and
recerds, in reducing the likelihood of human intrusion. We also
concur with the staterment in Appendix B of the EPA standards that
". + + passive institutional controls can never be assumed to
éiiminate the chance of inadvertent and intermittent human
intrusion into " waste disposal sites. We concur that it is
the role of lementing agency to determine the degree to
which these ‘ 8 should be considered to contrel human
intrusion.

S. The ACNW understands the need to include probabilistic
requirements in the EFA standards. We believe it is important to
recognize that (a) the probabilistic requirements in your standards
apply only to the lowest set of goals in your hierarchy, and (b)
contrary to what is practiced in comparable situations (e.g., the
NRC safety goals for nuclear power plants), your reguirements
include a risk aversion factor. What we believe needs to be
explicitly stated is that the probabilistic approach can be an
important factor in regulating a waste disposal facility, but it
should not be the sole basis for decisionmaking. Equal or greater
veight can and should be placed on the development and application
of deterministic regquirements and, when necessary, the use of
expert judgment. We are pleased to note that ycur staff is using
& deterministic approach in developing requirements for the control

doses to the public due to the contamination of drinking water
& result of radionuclide releases from a wvaste facility.

of
&S

We thank you for your thoughtful and constructive letter. As soon
as you and your staff have had an opportunity to review our
responses to your questions, we would welcome your reply and an

opportunity to meet and discuss these mnatters with you in

additional detail.

Sincerel

Qud 9/ Ve

Dade W. Moeller
Chairman
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ADVISORY COMMITTEE ON NUCLEAR WASTE MEETING
WITH COMMISSIONERS
DECEMBER 13, 990

Prafs wWaste Form Technical Position

Iable of cContents
Pages
1. Table of Contents 1
2. ACNW Report, Revision 1 of Draft Technical 2=4
Position on Waste Form, dated September 6,
1980
3. EDO Response to ACNW Eeptember €6, 1990 -

letter report on Draft Technical Position
on Waste Form, dated October 15, 1990

EACKGROUNDS

The ACNW (and before, the applicable ACRE Subcommittee) have
reviewed the subject of this technical position several times. The
Committee noted in its review of Revision 1, which was conducted
during its 23rd meeting, that many of the points previously called
to the attention of the staff were reflected in this latest
document, While the Committee identified several concerns in need
of rescolution, it concluded, however, that the publication of the
Technical Position need not be held up pending resolution.

The Executive Director for Operations has sent a memorandum to the
ACNW dated October 15, 1990 responding to the Committes's comments,
indicating that the publication of the revision to the Technical
Position 1s to proceed as soon as possible.

Copies of the Committee's September 6, 1990 letter report and the
EDO's October 15, 1990 memorandum in response are attached.

Cognizant ACNW Member: M, J. Steindler
Cognizant ACNW Staff: H. J. Larsen



UNITED STATES
NUCLEAR REGULATORY COMMISSION
ADVISORY COMMITTEE ON NUCLEAR WASTE
WASKIN N D C ah

N ON WASTE FORM

August 29 and 30, 1880, the Advisory
(ACNW) reviewed a draft version of
Fosition on Waste Form, prepared by

waste Management and Decommissioning.

fit of discussion with the NRC staff

€ & significant expansion of the previous
same subject and reflects many of the points that
attention of the NRC staff during previous ACNW

ur
ee meetings. Owing to the importance to public
hat 1s now properly attached to the quality of
form, we conclude that this technical position,
vlemented, can serve as a useful guide in the
forms used in low~level waste disposal. We
reguired reporting of mishaps will be especially

several concerns that the Comn

tee has on this
, we bellieve that publicatio f the Technical
not be held up pending resclution of these concerns.
their resolution, we recommend that the NF staff
detailed discussions held during the ACNW meeting of
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le regulation (10 CFR Part 61) plares emphasis on
stability of the waste form (Class B and Class
intent that by this means .ccess of water to the

beé controlled. There is n requirement in Part 61
peciflied resistance of the weste form to leaching of
lides by ground water. We be'ieve that an important
©of the waste form is its behavior related to
radionuclides in the vironment We believe

Part 61 addres g i point 1s needed, but
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until that is completed, the Technical Position should be
amended to reflect more directly the attention that leaching
resistance should be given. The almost exclusive focus of the
Technical Position on mechanical integrity of the waste form
and the effect of various phenomena (e.g., thermal cycling,
radiation, and immersion in water) on that integrity should
be supplemented by requirements that leach resistance, as
measured by a specified separate test, should be maintained

’ n mechanical strength after the waste is
g€ phenonena.

-
L)
i
2.
"m
.

i
} »

ing ited in the revised Technical
n should be represertative of conditions likely to be

: ar urial site, The primpary
: i c ¢h could be more aggres-~
€ in enhancing movenent of rad uclides than the distilled
er Oor synthetic sea water now specified in the Technical
ition. We believe that the specific test cc”.;txons cited
in the Technical Position, now coriented only to structural
act, should be completented by additional conditions that
ate to the ground water chemistry of the wvaste. Further,

egradation tests should be specified for cementitious
ctc matrices using bactéria that are likely to affect cenment
as well as the organic component of the waste.
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we belleve that the provisions for tests of the radiation

resistance of bat'e forms may not be sutficiently conservative
when considering the potential for hydrogen generation in
Clogsed spaces. The NRu staff is urged to reexamine this topic
Lo ensure that slow bulldup of hydrogen from water-bearing
wastes 1n sealed containers does not become a problem for
leng-term, safe disposal.

We believe that insufficient attention has been given to the
testing of agec waste forms. Many of the matrices, including
conCrete, that are used to contain weastes continue to change
chemically and physically long after their preparation. Owing
toc the longer term focus (i.e., 300 years) of the waste
integrity requirement, definition of the kehavior of waste
specimens that simulate aged waste forms appears appropriate
or inclusion in the Technical Position where such testing
appears feasible and reasonably reliable.

The Committee notes that a part of the regulatory control over
low=level waste disposal is based on Part 20 regulations (10
CFR 20.311). We urge that the NRC staff exanmine the revisions
in Part 20 that affect low-level waste and ensure that the
Technical Position and the updated Part 20 are compatible.

The Committee is aware that the newly developed criteria for
compressive strength of acceptable cementitious waste forms

(SN




. b lacks strong technical Jjustification but wvas
selec el to préc e the use of unstable waste forns. The NRC
staff ashould include in the Technical Position recognition
that the ¢ pressive strength that is initially called for may
not be retainég by the waste form for its reguired life.
] =ternm degradation of conpressive strength to lower levels,
but not ) & than the approximately 60 psl regquired for other
wagte forms may be acceptable
we hope Y will f17 thes mmnents useful
Sincerely
' AN /9 N/
\ y '/ (A 7.; 1/ /
ol W, /7 ogl Sy
Dade W. Moelle:
Chairmar
Refert {
U.§ Nuclear Re latory Commisgsion Draft Technical Position on
Waste Form (Revision 1) dated June 1990, Prepared by Technical
Branch, Division of Low-lLevel Waste Management and Decommissioning



\0’ e,

e 1'....

“ (N UNITED STATES

‘m; { - NUCLEAR REGULATORY COMMISSION
* I WASHINGTON D C 20688
N, N ‘% 0CT 15 1880

TR

Dece W, Moeller, Chairman

Advisory Committee on Nuclear Weste

U.S. Nuclear Regulatory Commission ‘ =2

washington, U.C, 2058% D T 5

Dear Chairman Moeller:

1 am responding to your September 6, 1950, letter to Chairman Carr on the
dreft revisfor to the "Technical Position (TP) on Waste Form", Your letter
conteined severa) suggestions and recommendations for improving the TP and the
Nuclear Regulatory Commission's regulation, 10 CFR Part €1, for land
disposa) of Tow-level redioactive waste, We agree with your observations
on the importance of the quelity of the waste form and will proceed as you
suggest with the publication of the revision to the TP, as soon as possible.
We will also consider your other recommendations for incorporatien into future
revisions to the regulations or staff guidance documents and plan to discuss

the fssues you have identified at future Committee meetings.

Sincerely,

ecutibe Director
for Uperations

cc: Chairman Carr
Commissioner Rogers
Commissfoner Curtiss
Commissfoner Remick
SECY
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ite Jlast briefing, the ommittee has sent several
reports to the Comnission with regard to its concerns with
irrent set of proposed EPA standards. These concerns have
ly been directed to the Committee's unanimous belief that
stancdards (40 CFR Part 191) are overly stringent, wasteful
and cannot be implemeniled. The Committee concludes
andards need to be revised and that now is the time to
thig task. Copies ©f these letters/reports are
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Dr. - ation will follow Carbon-14
rel ease frou ;a"I) failed container to the
atmosphere.
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+1) Relationship of releases to limits - realistic?
) "High Ccc's and Negligible Benefitg"




Carbon=14 Working Croup E

6) 2130 = 3130 p.nm. Ecund Table Discussion - solicit input from members,

) 3:30 = 3145 p.m, Eerking Group Future Strateqy - Discuss possible

10) 3:45 p.m, URY



Advisory Committee on Nuclear Faste
Meeting with Commissioners
December 13, 1990
Working Group on Human Intrusion

EACKGROUND

In March 1990 the Committee heard comments on the difficulty of
assessing the impacts of human intrusion on the WIPP site and
subsequently assessing the compliance of the WIPP with the EPA
standards. Preliminary performance assessments conducted for WIPP
indicated human intrusion was the dominant contributor to risk.

A Working Group on Human Intrusion met on October 23, 19%0 to
discuss information relevant to hunan intrusion of a high=level
waste repository and whether it is reasonable to assume that human
intrusion could also be a problem in the perfsrmance analyses for
any HLW repository. _

Making presentations at the meeting were:

Mr. Floyd Galpin, Environmental Protection Agency

Mr, Steve Frishman, State of Nevada Department of Nuclear Waste

Ms. Kate Trauth, Sandia National Laboratories

Dr, James Channell, New Mexico Environment Evaluation Group

Mr. Rudy Baier, Mr. John Bebout, and Mr, Jean Juilland, Bureau of
Land Management

Specific topics of discussion included the Environmental Protection
Agency's guidance in Appendix B of 40 CFR Part 191, the possibility
of credit for active institutional contrel to prevent human
intrusion, and the factoring of human intrusion into performance
assessments. Some observations from the meeting include:

b I Because the WIPP will not be licensed under the requirements
©f 10 CFR Part 60, care must be exercised in using evaluations
©f the anticipated performance of the WIPP as an example of
potential problems in performance assessments of generic HLW
repositories.

- Statistics on drill hole densitites for a generic HLW site as
provided in 40 CFR Part 191, Appendix B may be misleading when
applied to specific HLW sites.

- The sealing of boreholes on federal lands is controlled and
monitored to prevent communication of fluids & :? gases over
the depth of the borehole, Sealing of boreholes on private
land is complicated by requirements that vary among the
States. The guidance in Appendix B of 40 CFR Part 191 does
not acknowledge these differences.



4. The first line of defense against inadvertent human intrusion
is to avoid areas that have the potential for wvaluable
resources that would make them likely candidates for human
intrusion. If the siting criterion ir 10 CFR Part 60.122

(€) (17) is followed, this first linr of defense will be
estblished.

The Committee plans to schedule future meetings on the topic of
human intrusion to examine how analyses of human intrusion events
should be integrated into the performance assessment for a MHLW
repository. They will also follow staff reviews of site
characterization activities directed toward natural resource

assessments and staff guidance on acceptable natural resource
investigation methods.



ADVISORY COMMITTEE ON NUCLEAR WASTE MEETING
WITH COMMISSIONERS
DECEMBER 13, 1990

Working Group on Mixed Waste
Table of Contents
Eages
1. Table of Contents 1-2
2. Working Group on Mixed Waste, 3-4

December 11, 1950 Meeting Agenda

EACKGROUND:

This Working Group was formed in response to an interchange earlier
in the year between Commissioner Curtiss and the ACNW Chairman.
The purpose of the December 11th meeting was to gather information
on the technical and regulatory considerations for the disposal of
mixed wastes, ie., waste that has koth a radiocactive and hazardous
corponent and is dually regulated Ly both the NRC and EPA. The
Working Group was to consider the similarities and differences
between these two sets of regulations, their applicatiui. in
practice and other related topics.

The Working Group heard discussions on the following topics:

. RCRA and its applicability to the resclution of the mixed
waste issue.

. Discussions as to how vertinent NRC and EPA regulations
are satisfied by the jointly issued NRC-EPA guidelines
relevant to the disposal of mixed wastes.

. Significance of resclving the mixed waste issue insofar
as compliance with the 1985 LLRWPAA milestones.

. Perspectives of the user and generator community,
electric utilities, disposal site operators and the State
of Nebraska on the magnitude of the problem and relative
significance of the issues involved.

. Recommended courses of action to permit timely
disposition of relevant issues.



26th ACNW Meeting
December 12-1i2, 1990

Upon conclusion of the meeting, the Working Group will determine,
based on the presentations heard, other inputs and individual
evaluation, if a properly evaluated technical response to
Commissioner Curtiss can be made at this time on this conplex issue
or whether additional input is reguired,

Cognizant ACNW Member: D. W. Moeller
Cognizant ACNW Staff Member: K. J. Larson
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THE COMMISSIONERS
196C

REKING GROUP MEETINGS

ticipated tc take place

l review and discuss the

formance assessments for

benefits and linitations
be explored.

J‘:!é‘gl L_:z

review and discuss
- from exposure
NCRP, ICRPF,
NRC and EPA

Group will review and
various Quaternary dating
ation of a HLW repository.

The Working Group will review and discuss
"*ra*e charjes and their inmpact on
and ultimately on the suitability of the
€ repository.

the Ceophysical
_':J Aan

Decided) ~ The Working Group plans to discuss the

NRC b‘aff'z review of the DOE/USGS "white paper" on

Data, Major Results, and Plans for Geophysical

...,t)c , Yucca Mountain Project."™ This repﬂrt is important as
relates to an )r;:rtant theme on integratiocn of planned tests,

udies, and existing data in the NRC staff's couwerts on the DOE
ite Characterization Plan
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