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PROCEEDINGS
1:32 a.m.

CHATRMAN CANTLON: We'll reconvene the panel on
Quality Assurance of the Nuclear Waste Technology Review
Board.

I noticed that most of the people in the audience
were here yesterday. So we'll forgo the formalities.

Yesterday we heard from the agencies. Today
we're going to be concentrating largely on participants who
are providing the information and are perhaps somewhat
closer to the scientists who are involved generating the
data.

One minor change in the agenda, Larry Hayes of
the USGS is going to start off preceding Bill Dudley, and
then Les Jardine is going to do the speaking. David Short
will be here and participate in the roundtable discussion.

We'll take a second break just before the
roundtable discussion, so that the panel won't be sitting
here with our backs to you.

Let's proceed with Larry Hayes. If you will
start off for us.

Oh, yes. Let me comment that Ellis Verink who is
a member of the Nuclear Waste Technology Review Board has
joined us. He's a Professor of Metallurgy and Engineering

at the University of Florida.



MR. HAYES: Dr. Cantlon, thank you, and the board
members, for the opportunity to present to you some of the
views of the participants.

My comments will be very brief. I just wanted to
take this opportunity to try to say a few words, I hope, to
convince you that the QA Program is not terminally ill. We
have some sicknesses. But I think perhaps many of us are
hypochondriacs perhaps rather than really ill.

Additionally, I wanted to share with you what I
have asked Bill Dudley to speak for the USGS.

I think one of our problems that we're facing --
to me, perhaps one of our most significant problem -- is
what we see up here, and we can replace character and
courage with quality signs for the QA Program. We've got
to keep all of our people involved. We can't take away
their initiative, their independence. We have a lot of
intelligent people in this program trying to do what's
right.

And I think to some extent, we've done that to
the scientific community. And I think we've realized that.

And one reason I feel very, very optimistic about progress
in that we have recognized that is the workshop that Don
Horton discussed yesterday.

A number of us went to that workshop less than

fully enthused. We said we had been there before. What



are we really going to accomplish?

In fact, we accomplished one very, very important
thing. Scientists, QA people, we are all working as a team
to try to resolve some of these issues.

So frankly, I think we've found perhaps a potent
medicine for our illness, and that is we've got to work
together. We've got to share with the scientists how we're
going to set up and operate QA.

The scientists have given us, I believe, their
commitment that they want to do that and they will do it
with us, that it will be their program. It will be our
program, and we'll get on the way of doing good science,
get well with QA and do what we need to do.

Now, Don North, I think you gave us the reason
why it's been a long haul. We are talking about a cultural
change. That's what we're talking about. And it's taken a
few years for this to, I think, finally come to a point
where we can accept that and work with it.

So I'm optimistic. I think we're on the road to
recovery. And Bill Dudley and others will, I think, help
you understand some of the problems we're facing and also
that we're looking at solutions.

Now, the reason for Bill giving most of the
survey presentation -- Bill has been a TPO for seven years.

He's now the Science Adviser in the USGS Program. Bill



understands the issues from the viewpoint of management and
science. So he brings, I think, a unique perspective
dealing with that.

I turn it over, Bill.

MR. DUDLEY: This thing sounds like a whip
cracking.

MR. WILLIAMS: Let's hope there's no symbolism.

DR. NORTH: You can stick that in your pocket.
It will probably be more convenient.

MR. DUDLEY: Well, I appreciate this opportunity
to speak with the panel. Larry, thanks for your opening
remarks.

I'm going to talk about some experiences and
recommendations regarding the application of QA
requirements in the earth sciences. However, it i1s quote
apparent for those working in the program that the
principles are the same for all the earth-science
investigations involved. And as a matter of fact, the
engineering of the repositories for the site prove suitable
-- 1s very much scientific in nature for a number of
reasons, the principal reason being that the repository
itself would be engineered within the earth's crust. So
that that, too, is an earth-science problem.

In talking about the QA Program, I want to be

specific and indicate that any time we talk about quality



assurance that we're talking about the type that Ken Hooks
and Don Horton describe as Appendix B QA Program. This is
a subset of the larger topic of total quality management.

Within the USGS, we have a QA Program that is in
place. 1It's operating, and it has been accepted by the NRC
and by the Department of Energy. We have yet to test it
under a full site characterization practice. But we have
every reason to believe from the attitude of the staff --
all of them really with very few exceptions are seriously
trying to comply. But it's going to work. To some degree,
it will require some modification. We have no question
about that.

In fact, there are several instances where
during audits, the scientists themselves have recognized
that QA has helped. The auditors have made very
constructive suggestions.

Therefore, I think we can say that the
characterization objectives are possibly attainable. Under
the present system, they are certainly attainable with some
reasonable moderate investigations -- as Larry might say,
"getting rid of the hypochondriacs."

However, we do think that as it is applied to an
entire program -- perhaps without the focus that it needs
-- that this may take an inordinate time, may cost a great

deal more than it should and perhaps without any increase



in the actual quality.

We have a great deal of optimism, as Larry
indicated, because of the actions that Don Horton has
initiated to get the scientists, the managers, the QA
people together and to examine the program, to reevaluate
it and to try to change it in constructive ways.

The scientists as well as the managers and the QA
people within the survey are strongly committed to
participation in this process. They are strongly committed
to a program -- a QA Program that does provide proper
documentation of good quality work. But we do believe that
there needs to be a refocussing of the program to emphasize
those characterization activities that are important to
safety or important to waste isolation.

I think we have lost that focus in the
development of the program somewhat. We need to regain
that focus because we cannot afford to waste the scientific
or the QA resources in this program.

Now, the fundamental problem, as you've been
hearing for years, I think, is that the program -- all of
us are still trying to apply a QA system that was conceived
and developed and has been shown to be effective for a
fabricated system to an earth system. The differences, of
course, with the fabricated system is going to be designed

and constructed under strict controls. Whereas, the earth



system already exists, and we don't really know how it is
designed. And that is indeed the thing we have to do -- is
to investigate and find out that design.

The components in the fabricated system are
discrete. They are things that are manufactured and
constructed. And because they are put together in pieces
or acquired in pieces, they can be directly tested, and in
that sense then, sampling is almost unlimited. Whereas,
the components of the earth system are variable -- very
complexly variably. They cannot generally be tested for
the desired functions -- desired functions such as
retardation of radionuclides could be tested only in part
on small samples in laboratories, and the sampling itself
is very limited. There's no question about that.

It is compared with fabricated system where if
you appoint it properly, you can sample almost everything
-- test almost everything.

The inherent changes are quite predictable,
again, in a fabricated system. Whereas, they're somewhat
unpredictable; certainly, with any precision quite
unpredictable as far as the earth goes.

Mitigation is possible. The components can be
tested, replaced, repaired. Whereas, in the earth system,
mitigation of adverse conditions is somewhat limited.

Finally, the functional performance in a



fabricated system, engineered system, generally we can say
that they can be accomplished with a high degree of safety,
and that is aided by applying factors of safety in the
design and construction. Whereas, with an earth system,
we're still going to have a high residual uncertainty.
Therefore, we are going to have to be very conservative in
making decisions.

Another way of looking at earth processes and
earth conditions is: The earth is pretty opaque. The
characteristics are hidden from you. They're changing in
some cases, dynamic. They're discontinuous spatially and
perhaps temporally at times. Therefore, the investigation
is that of a scientific investigation. We have to form
multiple working hypotheses. We have to consider
alternative conceptual models and then test these.
Unfortunately, they cannot be tested directly again. We
have to use a large number of indirect methods.

Many of these indirect methods will turn out not
to be fruitful. So there is going to be some wasted
effort. We will not know in advance what all that is.
We're going to have to go ahead with it.

Existing information is very important as well.
This is one source of the problem. From all the existing
information, the multiple methods and so forth, we're

hoping to find convergence of indirect limited evidence.



10

If we were dealing with the criminal litigation, we'd have
to say that we're going to rely on hearsay and
circumstantial evidence for the most part. It's going to
be very low and direct evidence that's applicable.

Therefore, there is a requirement for a great
deal of professional judgment. That includes review and
advice: a panel such as this all contributing to
professional judgment and the decisions as to site
suitability or unsuitability; and if suitable, then the
development of a repository. There will, however, always
be residual ambiguity, and as there is anytime, which we
have to rely on human judgment.

Now, the National Research Council last spring
issued a position statement regarding the state of the
waste program. It wasn't directly focussed on quality
assurance. In fact, maybe they overstated the case
somewhat. But there are at least elements and reasons to
believe that the program is overall and not just in QA, too
prescriptive, too inflexible, and that it is based on an
engineering approach to a fabricated system with a high
degree of certainty.

Because the earth itself is less predictable than
that, we have a program that, in some ways, is unrealistic
and, in some ways, it is wvulnerable to surprises. We

certainly have seen unforeseen delays, costs that have
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shocked the Congress, shocked even the program managers.

We have frustrations -- some frustration among the field
personnel, but I don't think it is as great as the National
Research Council report indicated. And we do have indeed
some loss of public confidence. That was discussed
yesterday.

They described quality assurance as a system
that's hostile to surprises in a world that is full of
them. That's a reasonably catchy phrase there, one that
does describe many of the problems that we have -- and
suggested that the flexibility would lead to a safe
repository more likely than would rigid redetermined
controls.

They proposed an alternative, very much what
we've been talking about all day yesterday, and that is to
maintain flexibility. We have to define goals very broadly
and try to develop increasing confidence in performance
assessments throughout the period of safe characterization,
not only to help identify what it is that was most
important to investigate, but also to keep track of whether
the site is appearing to become more and more suitable or
more and more unsuitable as we learn more about it. So it
is just an application of the scientific method, and the
NRC position statement strongly endorsed peer review, as

have almost any group that examined the problems and the
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ways around them.

They also propose that the program should be
given priority to major uncertainties and risks. This is
perhaps what we talked about yesterday -- is collecting the
right information to make the decisions. And this
certainly is an effort that is ongoing within DOE right now
to determine whether the site characterization plan does
adequately give priority to the major uncertainties and
risks, and there is a new effort directed at Headquarters
level to take a very hard look at that.

One thing that they did not include in this
report that, as I said, may be a considerable overstatement
-- it was an understatement in terms of the proper role of
qguality assurance -- and that is to assure that we have
documented the investigations that are very closely related
to safety and waste isolation. The report is deficient in
that sense.

In order to select the activities to focus our
program on -- our QA Program that is -- on those things
that are important to safety and waste isolation, we have
to consider site characterization information that supports
the design and the assessment of the site. Certainly,
later on the design and actual construction for the
critical systems in operation and the -- at the end of site

characterization, the final assessment of safety and
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isolation performance on which really the decision will be
made whether to apply for license or not, if it is not made
previously based on a finding of site unsuitability.

There are other things though that are not as --
quite as obvious. That is that the exploration methods to
try to increase our very limited sampling could lead to
damage of the site itself. So that even some activities
don't need to focus on QA controls so much on the overall
activity. We do need to focus on those aspects of the
exploration that could lead to damaging the site
irreparably.

Certainly, one of the considerations, however, is
that the entire management system as well as the critics of
the program need to remember that there are inherent
limitations in understanding the earth. We have to have
realistic expectations. We cannot be given guidance from
the managers that we must demonstrate groundwater
velocities with an error of not more than 10-to-the-minus-2
millimeters per year. We just cannot achieve the precision
that we would like to receive -- or like to achieve.

Now, the current requirements, I think, are what
we would have to call overkill in some ways. The guidance
documents of NRC, the application of the program within the
DOE, the application of the program within the

participants, I think, are all overly conservative,
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particularly in determining what is important to safety or
to waste isolation.

The guiding regulation -- or guidance document, I
should say -- 1318 -- wants site characterization and
licensing information within the category of important to
safety or waste isolation. Well, in a sense, that is true.

But some things are a lot more important than other
things.

This is a somewhat burdensome approach to
exempting criteria from the controls. If it's in the basic
guidance, that all site characterization and licensing
information are important to safety, and it becomes very
difficult in the current system to extract the control
system to get it to back off from any aspect of the
activities related to site characterization.

The program -- as it has grown -- that, I think,
is overly conservative. There is a reason for this. John
Stuckless in our organization describes this as a callosity
of always give them more than they've asked for. It was
developed for students. You don't just aim for a C or a
C-. 1If you're asked to write a five-page paper, you
generally put in an eight-page paper and try to get an A.

The same philosophy has led to what I call a
pyramid growth, downward growth of the program, that

basically the NRC regulations have a certainly breadth or
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scope of application. As this is passed on down to DOE, it
begins to expand a little -- trying to get an A rather than
a C -- down through the DOE structure even more, and as we
get the requirement to build more depth to the controls and
the procedures, have more specificity, then the mass of the
program increases. But the time it gets down to the
participant, it tends to become much larger, both in terms
of depth but also in the scope, than the original
regulations.

In addition, we have many outside things that are
brought in. In addition the NRC regs, of course, we do
have the regulatory guides, the technical position
statements and the review plan itself. We don't have the
force of regulation. But they, nonetheless, do impact and
tend to enlarge the QA Programs that are responding to
them.

In addition, we have things that really have
nothing to do with QA, as Don Horton discussed yesterday;
protocol agreements and time to release information and so
forth. We have the DOE regulations and orders, and the
participants are not without fault on this either because
they too have taken the opportunity to put some
administrative management policies mixed in with the QA
Program.

Logically, this is not entirely bad because it
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means that the investigators don't have to be familiar with
one set of procedures here and another set of procedures
here. You only have one.

The difficult comes when it comes to the auditing
of quality assurance compliance. Where it's important is
that the auditors look at the procedures and audit with
respect to the entire procedure, not just that part that
might be important to safety and waste isolation.

Some selected examples of things that have come
in either as overkill or just as things that should not
even have been included -- in procurement, the current
procedures within DOE and within the USGS as well don't
distinguish adequately between things that are important to
safety and things that are not. We basically go through
the same process which is, even to them, perhaps more
burdensome than it needs to be, more time-consuming. It
becomes very difficult to complete the procurement within a
reasonable period of time.

In addition, the requirements to have vendors
that have existing QA Programs or that can be qualified
through inspections -- periodic inspections -- there are
very few vendors particularly for commercial grade services
or items with a history of gquality. These companies are
not really willing to open their doors to a bunch of

strangers coming in saying that they're not doing a quality
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job.

Our sample management procedures are rigid and
still, at the same time, quite ambiguous. They're
difficult to see how we're going to follow them. And as we
get into a full scale site characterization program, we
believe this is going to become very problematical.

The procedures emphasize the library -- archiving
-- rather than the laboratory -- taking sample and using
them to produce data.

Some aspects of the procedures, such as core
staging and photography at the drill site, will guarantee
unsuitable samples for some uses. These things are going
to have to be worked out. Perhaps the study plans can
overrule the existing procedures. But these are
correctable things that will be worked out.

Outside the information as far as the fundamental
guidance from NRC is concerned, we think, is much too
prescriptive for most site characterization activities. It
may be appropriate for activities with the highest quality
grade.

In general, we believe that good scientific
practice, principal investigator judgment and proper
technical review are going to be the more effective means
for most investigations.

One of our problems at the current time because
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we're in the stage of development scientific plans and
procedures is that excessive detail is required in our
opinion, and it is beyond a reasonable or realistic ability
to plan.

The format itself is quite inflexible. It is not
appropriate to have exactly the same format for a
geophysical investigation as it is for performance
assessment or investigate in the unsaturated zone hydrology
of the site.

And we have had a burdensome and time-consuming
process for approval of the plans themselves and with
exactly the same process for any changes that come in for
reapproval.

Now, as Don Horton mentioned yesterday, this is
one aspect of his -- immediately after the workshops --
going to work on and has begun to improve that situation.

The impacts if we do not improve some of these
are that we're going to waste people resources, money
resources and time resources, putting it into effort that
is not truly productive and aren't really focussed on the
things that need focussing at the Quality Assurance
Program. It does invite the QA control of the entire
process, which does slow things down.

More importantly from a scientific standpoint, it

discourages the improvement of methods and approaches
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because of the needs for detailed reapproval. Therefore,
in some ways, we could say it prescribes mediocrity. The
procedures do not allow as easily as they should --
although the QARD is better than the older ones -- for
field changes and places scientists at risk getting his
wrist slapped or perhaps having his work declared
unsuitable or of poor quality if he makes necessary field
modifications.

Some scientists refuse to work under this system.

I think if we have a system that is properly focussed as
it should be, a number of scientists might not only become
willing, but become excited about working with the
assistance of such a system, and some scientists have been
lost in the program who otherwise would not have.

Therefore there is a possibility that the overall
quality would suffer if the program stifles application and
investigation of the scientific method.

Okay. So there are problems. As Larry said,
we're sick in a few ways or at least hypochondriacal or
whatever the adjective would be for that.

However, there are solutions, and you heard Don
Horton talk about some of those solutions -- at least the
process that is in place and operating to reach solutions
-- yesterday.

The pyramiding and mixing of QA and management
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requirements, that's one that Don mentioned. We just need
to refocus on what are the regulatory QA requirements and
don't let our own plans get out of hand.

And of course, we do have to have guidance on
these to make sure we're not under-allocating our QA
effort. Therefore, I think we need to have at all levels
interactions with the NRC on their guidance what you really
mean. Don't you think you're overkilling a bit?

The procedures that have been described as
scientists as being "wordy," "unclear," ‘'"redundant,"
"inconsistent," and those are the kinder words in their
descriptions. The others, I didn't.

(Laughter)

This can be fixed, again, with careful
preparation within a systematic framework. By a systematic
framework, I mean that we should be looking at the impact
of a change in one procedure; on other procedures, make
sure that we contract them.

We can accomplish much better procedures by
having participation of the users. And again, this is the
activity that Don has undertaken to give the users, the
scientists, in on the development of the whole program.
This is true with respect to the procedures of the Governor
Program.

And finally, we need to reaffirm our commitment
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to thoughtful and well-documented reviews and responses.

We have been criticized internally in the survey, and the
survey has criticized DOE, and other parts of DOE have been
criticized by others for not paying careful enough
attention to the comments that are made by others. This is
something that we need to make sure that we are recommitted
to implement fully.

The fact that the procedures are overly
prescriptive, I think that we can cure that mainly by
making sure that the procedures emphasize the expected
results -- not how to get those results, except when
absolutely necessary -- therefore, to be written so as to
allow flexibility in the application.

We talked some yesterday or heard some yesterday
about total quality management, and I think that we do need
to have a commitment to this concept in the Waste Program
as well as other federal and important commercial programs.

In total quality management, we recognize QA as
being an important equal partner to other things such as
the management staff and the functions and to the
investigation staff and functions. And if this were
actually a talk on the entire program, the design would be
in there and performance assessment would be in there.

We think that these have to be parallel,

generally separate activities, but there may be some
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overlapping. QA may get into the investigations area in
places that are absolutely necessary. But rather than
having the application across the entire field of
management and investigations and then the great difficulty
extracting the QA controls from those, we need to cross the
boundary only as a conscious decision, one in which the
program is innocent until proved guilty, if you wish,
rather than the other way around as it seems to be at times
now.

The functions of management in a total quality
management system are to help the process. Basically, we
need to make sure that the entire program is focussed on
the objectives and does not lose track of those and to make
sure that every action is indeed helping us to reach the
final objectives.

We believe that the function of management is to
foster and support the scientific methods; in this case, to
protect it like a mother bear protects her cubs and not
allow it to be fiddled with in any great or significant
way. The function then is to keep the road clear to remove
impediments to progress on the program and remove
impediments to proper application and quality application
of the scientific method.

Of course, we need things such as realistic

schedules and budgets. We need guidance, if you will, in
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providing the context for the various components of the
program and how they fit together, and we need management
to protect us from the impacts of external agreements and
things of that sort. If it doesn't help the program reach
its objectives very clearly, then there should be no
outside influence.

And management as are other parts of the program
should interact frequently with the Nuclear Regulatory
Commission in an open and constructive basis.

The Investigations Unit, again, could also focus
on the objectives. They must protect themselves -- not to
leave it all to others -- by making sure that in the
planning, they planned the inflexibility. This means that
the investigators -- not the managers or others -- and the
scientific integrators are the ones who should be doing the
planning, and one thing they should always be keeping in
mind is, "Am I painting myself into a corner?" They
certainly are going to have to pay attention to the impacts
of activities or the results of safety and waste isolation
so that they can accurately identify those things that
require control procedures. They are the ones that should
be proposing the nature and application of those controls
that are most effective to their own scientific areas.

The scientists need review. They need advice --

not only from other technical people, also from the Quality
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Assurance Units and from management.

Finally, I think the one thing that we really
need to do is to assure that we have kept the approval
levels for planning for scientific investigations down as
close as possible to those doing the investigations -- the
lowest feasible management levels is what we call it here.

And as does management, I think the investigators have an
obligation to interact with the NRC not only on technical
matters, but also on QA matters so that they develop and
understanding of what the NRC believes in their experience
will be important in licensing application.

In the third component of our total quality
management, the Quality Assurance Units, I believe that we
need a more pro-active role for quality assurance to help
in reaching the true program objectives.

The Appendix B/QA Program type procedures, they
need to help us limit those to activities with potentially
significant impact on safety or waste isolation.

However, there is an advisory and assistance role
that I think is being under-utilized, and that is for the
QA people to really be in there looking at the planning,
looking at the operation and instead of issuing
non-conformances or corrective action reports, helping the
scientists in figuring out how to apply the criteria and

the controls within a concept of greater QA.
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The QA organization has an obligation, I think,
as Don mentioned yesterday, to not undertake tasks on
behalf of management just to make their job easier --
decline the attempt of assignment of management
responsibilities.

Then in terms of auditing, to audit intelligently
is one way it might be said, not just to look at the
process and the procedures that have been followed, but
mainly to audit for performance. Are we reaching those
objectives and various components of the program? And
included within those objectives are proper documentation.

And finally, interactions with the NRC are
important there as well.

I want to skip the next three. I think they're
more detail than we need to go over, and I'm running short
on my time. Let's go directly to the Conclusions.

The conclusions are that the program is operating
within the requirements, but it has some problems -- the QA
program, not the entire program. The sources of these
problems are both external -- they result, in part, from
some vagueness and some over-conservatism on the part of
the NRC guidance -- but they're internal as well. We've
done a lot of it to ourselves.

The good news is that these problems are

correctable, and the corrections are underway now and will
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continue to be under way throughout the program. We
believe that a concept of total guality management needs to
apply in which management realizes that their job is to
help the scientists as well as the QA process to be
effective in the objectives in which the investigators
apply the scientific process, but within proper controls
and in which QA does stay in a more pro-active assistance
role and becomes more of an operating member of the team
rather than an outside unit that comes in an reeks havoc
periodically.

Finally, then all units -- all the people in the
program, I think, are going to have to interact more
effectively with the NRC.

Thank you.

CHAIRMAN CANTLON: Well, thank you, Bill.

Questions?

Yes.

DR. CARTER: First, I'd like to make a couple of
comments.

You started out with a few related to the Academy
report on waste management, and I suppose that we all
stepped back and looked at that on a considerate basis. I
suppose a document that long, you could find things to
criticize or things to applaud.

But I guess the way I would look at it -- and I
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certainly could find both of those in the document. But
what appears to me if you look at it on this basis is that
the purpose of that was to defend science or at least the
application of science, the technological things. I think
that's a noble objective as far as I'm concerned.

I think the other thing it focussed attention on
was a number of things that probably needed to have
attention focussed on them. And also I suspect that the
authors of that assumed that they were being helpful or
useful to the High Level Repository Program in putting that
report together.

So that's just some observation on a personal
basis. But I'd like to talk about two things on a couple
of things that you covered.

One of those is this bugaboo -- as I would call
it -- about loss of personnel involving QA. And I just
wondered how many definitive facts -- even the USGS or
others -- have on that sort of thing. I will admit that's
a spongy area. I don't think you could tell how many
people QA has spooked or they haven't joined the program
because of it. But I suppose to some extent, you could
have statistics on the people that have left the program
and give them a Johnnie Paycheck thing on the basis of QA.

So I wonder if you'd elaborate a little bit on

the experience in terms of personnel, the impacts adversely
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on scientific personnel in the program as a result of QA.
To me, that's almost like, you know, when you -- over the
years, anytime you say something to the Post Office
Department, they say, you know, "We'll cut out Saturday
service." That scares everybody in the damn country.

MR. DUDLEY: Yeah. That's the Washington
Monument approach to budgeting.

I don't -- I have never kept statistics myself,
and I don't know whether Larry has either. But I think
that within the survey, you know, I would say at least four
talented scientists within the last two years who were
managing important aspects of the program who have left, in
part, because they don't believe that they're being allowed
to do their job fully, and they did not see the time coming
when they would be able to do it.

Now, that is not all of QA's problems. Also, a
legal problem: Can we get access legally under the state
plans or within the State of Nevada with their objections
and difficulties in permitting? Some of it is things that
are properly management rather than QA decisions, such as
the level of detail in a planning document, things of this
sort. So I think it's a little hard to sort out. But I
would guess that perhaps in our program, the equivalent of
somewhere around two talented people a year could be lost

that are in the program.
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Now, there are others that we've invited into the
program and would like to have in the program that have
said, "I will not come work under those conditions."

DR. CARTER: These two, what pool of people are
we talking about? Two out of how many? Two out of a
thousand or two out of a hundred?

MR. DUDLEY: Larry, can you help me on the
numbers that are --

MR. HAYES: Two out of 75.

MR. DUDLEY: Two out of 75, something like that.

But very important positions.

DR. CARTER: Sure.

MR. DUDLEY: And what generally happens, of
course, is that those people that are the most talented and
the most vitally known are the ones that get the offers of
good alternative jobs.

DR. CARTER: You didn't take any bad people, in
case you any, and put them in QA so it would drive them
off.

MR. DUDLEY: Absolutely not.

(Laughter)

The organization is staffed by scientists and
technicians within the program, and they have had to learn
their QA training.

DR. CARTER: Well, I think those comments are
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useful.

The other thing I wanted to talk to you about --
and I suppose it's embedded in the whole process -- is the
time constraint or the time dimension. But it would appear
to me that you didn't address this directly.

Now, the problem I have, I think we can, you
know, punch holes and we can QA drill pipe and we can do
all sorts of things on a present-day basis or look in the
foreseeable future, and the same way with nuclear reactors.

You know, we worry about engineering problems over a
period of 20 or 40 years or whatever.

But it would appear to me the real important
thing that makes the repository different than most of our
other things that we intend to build or construct, design
and what have you is the time dimension. How do you QA
things for long periods of time -- hundreds if not
thousands of years? And that's not been addressed. So I
wonder if you would have any comments on it. That, to me,
is the difficult part. The rest is, you know -- it may be
a problem, but it's solvable.

MR. DUDLEY: Well, one of the things that I
stayed away from is the software quality assurance. I'm a
computer illiterate myself.

Certainly, the problem of validating models to

predict what will happen over time frames, thousands of
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years or tens of thousands of years, is a major problem
within the program as well as the gquality assurance.

Quality Assurance can say, "You must validate
these models," without saying how. And the scientific
people will say, "Well, obviously, we can't do it directly.

We can validate only true professional judgment," and I
think this comes into the residual or lack of precision.
There is residual uncertainty that will result from the
characterization process and from the assessment of
probable performance of the repository.

I'm sure that there are others here who could
provide a more eloquent answer to that regarding the
difficulty of looking into the future.

DR. CARTER: Well, I'd essentially like to ask
the speakers that we have if they'd give that some thought
because I'd like to see it discussed.

I think this, to me -- like I say, it's the major
new dimension, if you will, to those whole process. You
know, we've engineered lots of things on short periods of
time, and I think, in general, we've done a pretty good job
of it.

But this one does have that new dimension, and I
think it requires not only a lot of attention today, but an
awful lot of effort. And I think we ought to begin to

focus in that area.
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MR. DUDLEY: I like that suggestion. I think we
can assign it to Tom and to --

(Laughter)

CHAIRMAN CANTLON: Let me just pursue that one a
little. There clearly are over the world analogues,
geological analogues to the problem that uranium has been
around a long time. Some of that has moved. Some of it
has even accumulated and had reactions.

Similarly, in terms of container age and so on,
Ellis has commented, and maybe, Ellis, yo ought to be
developing this question.

I'd like to, in a sense, set the stage for some
of the future speakers. Do you want to pursue?

DR. VERINK: Well, it's certainly well known that
there are a number of native metals which exist in nature,
and the environment in which they have persisted over
geological times could provide useful input in the sorts of
engineering treatments that could be placed around
canisters of materials of this sort and provide not only an
instructive way of getting at the problem, but a chance to
give a longer-term context to the solution.

MR. DUDLEY: Well, I agree fully with that. I
would put that in the set of "in general." 1It's going to
be what we would call "outside information," and that's

where it would undertake a full characterization of the
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sites and the mineral occurrence and things of that sort.

So that the admissibility of it becomes somewhat
difficult. That's certainly a worth of mine. It becomes,
in a sense, a calibration tool for the overall results of
our predictions.

DR. VERINK: It also guides the kind of research
necessary to see what's involved in --

MR. DUDLEY: Right.

DR. VERINK: -- reproducing that circumstance.

MR. DUDLEY: Yes.

CHAIRMAN CANTLON: Bill, could you give me a kind
of feeling for what portion of the USGS's total activity --
the site characterization and so on -- amounts? Is this 10
percent or less?

MR. DUDLEY: Of the total USGS?

CHAIRMAN CANTLON: Right.

MR. DUDLEY: It's less than 10 percent, I think.

MR. HAYES: I think it's closer to 4 percent.

MR. DUDLEY: Four percent?

MR. HAYES: Four.

MR. DUDLEY: Yeah.

Not an insignificant program.

CHAIRMAN CANTLON: No, I understand that.

DR. NORTH: Since several of the specific

guestions, I was going to ask -- it's already been asked.
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I think I will try to make a rather extended comment to
summarize.

I'd like to commend you for your presentation. I
think you showed us a clear view of the problems and the
direction in which the whole program needs to be moving,
especially the earth sciences component of it. But I think
many of the things you said extend to other areas as well.

We will hear from the subsequent speakers on that.

But it all motivates me to pick up from the
introduction that you were given by Larry Hayes, that we
shouldn't conclude that the patient is terminally ill.

I'm reassured -- and I don't believe that, in
fact, the disease is terminal. But I think the patient is
sick enough to motivate, find a good medical care and
proceed immediately to treatment.

(Laughter)

It sounds like that process has started with the
workshop that was described yesterday accomplishing an
important diagnostic stage.

There's a lot of treatment that needs to be done,
and perhaps some more diagnosis focussing on some details,
like what are we going to do about model validation and QA
of computer software.

I'm delighted to hear my line about cultural

transformation picked up because I think that may be the
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essence of this whole problem. It's not a matter of
details. It's a matter of getting the big picture focussed
properly and the reorientation to do that. And I thought
your presentation demonstrated that gquite admirably.

You described in one of your earlier slides the
points made by the National Research Council in their
report. Two of these that you had under your third bullet,
Alternative, I think, are particularly important, and I
will note that I believe that this Board made those points
also in their first report to Congress, which was released
before the NRC report came out. And those were the issue
of: Dbroad goals, assessments of all the performance.

When we started out, we found that performance
assessment was more or less at a standstill. Not much had
been done, if anything, since 1986 when we were in the
process of site selection. And it needs to be restarted.

Now, a lot of that is under way. And moreover,
it is under way in a series of task force efforts that are
trying to understand the major uncertainties and risks,
point 3 under Alternative, and the science and priorities
to these.

I would hope very much that as that exercise
proceeds, it is going to be seen as very important
information for how to reorient QA. And likewise, as those

people proceed, I think they ought to pay a lot of
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attention to what QA is trying to do and learn from the
other side. So that's an interaction between the parallel
paths that you were describing, which seems to me extremely
important.

Now, yesterday, we heard from the EPA people as
they described their QA program, and they made the point
about trying to determine what sort of accuracy you needed
in your information and what decisions that information was
needed to support. And it seems to me that this is an
extremely critical point and one that bears directly on
qguestions like: What do we want to do about model
validation and how might we do it? Should we just rely on
professional judgment? Should we attempt to take advantage
of some natural analogues or experiments and see, for
example, whether some of these very complex geohydrology
models do reasonably well against natural analogues? I
would submit that that kind of activity might be extremely
important.

And I hope that both the scientific integrators
and the QA people will look at it very hard and, moreover,
that they will talk to each other and see what they can
learn mutually from each vantage point that will help the
other.

So I would welcome your comments, and I hope that

some of these points will be picked up in the subsequent
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presentations.

CHAIRMAN CANTLON: Yes, Don.

MR. HORTON: Don Horton, DOE.

I guess because I'm in QA, I'm overly sensitive
to this. But rather than saying or asking how many people
were driven off by QA, how many people were driven off by
closer management control of their work?

MR. DUDLEY: I thought that I had included that
in my response, Don, and I certainly meant to.

DR. CARTER: Don, that's just a euphemism you're
using.

(Laughter)

MR. DUDLEY: I would agree. You don't have to
take the blame for everything that happens.

CHAIRMAN CANTLON: All right. Thanks very much,
Bill.

Let's move now to the laboratories, and we'll
start with Livermore. Les Jardine?

MR. JARDINE: Are we ready?

CHAIRMAN CANTLON: Yes.

MR. JARDINE: It's a pleasure to be here again
and have an opportunity to talk this time about the Quality
Assurance Program and the experiences that we're having in
implementing it at Livermore.

Before I move into those kinds of discussions, I
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think I want to echo -- and this is what Larry said -- in
the sense that I have a lot of faith that the workshops
that are taking place -- especially the October one -- is a
very useful format to do that. And I have high hopes that
that will continue, and I'm looking forward to using that
as a mechanism to implement some changes that are needed as
we learn better how to do this job of applying quality
assurance.

And the talk that I'm going to give is I'm going
to focus on the last two fiscal years of work that we have
done at Livermore which reflects what I believe is a
successful implementation and a culture change by a large
majority of the scientists at Livermore to accept the
program that we have implemented at Livermore. And I'm
going to show you some of the reasons and the philosophy
that we have used to implement it, to assist us in the
culture changes and the implementation. And I'm also going
to touch on some of the difficulties and sticky points that
still remain.

Now I'm going to give some specific examples that
will show you some numbers for schedules and things like
that from which conclusions could be drawn.

So to do that, I'm going to break it into three
different parts and give you some general information on

our implementation, and it will touch on the basic approach
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or philosophy in the policy-type things that we're using to
implement the program. And I have to touch on the history

so that it's clear to you as to why we're focussing on the

last two years of experience and implementation.

Now, the second part will move into specific
examples of implementation. It will touch on the training.

It will touch on the cost factors that we are experiencing
and other specific topics.

And then I'll end with some final remarks.

So let me move into the general type of
philosophy and approach that we're using there. Let's
start off with this one. You could regard this as a policy
statement or a philosophy, that the achievement of the
quality is the responsibility of line management and the
individuals doing the work. And we recognize that, and
that is really the quality and how you're going to achieve
that.

The second bullet, the Quality Assurance group,
is a subservient to that, and it's basically responsible
for defining and coordinating the Quality Assurance
Program, and this involves the monitoring, auditing and
reporting back to the management of how well we're doing in
implementing the policies and procedures that management is
the one that approves and puts into place.

So the last bullet, the Quality Assurance Program
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includes all of the activities of the individuals
performing the work as well as those that are associated
with the quality assurance functions of the program.

So it's nothing but a general policy statement,
but there is a key part. It is the quality is associated
with the actual individuals, and it has to be those doing
the work, the scientists and engineers, in order to have
the quality into the product.

DR. CARTER: I'd like to comment, Les. I think
what I'm saying is there is a great parallel, as far as I
can see, in the safety program, radiological safety in
particular, with what you're trying to accomplish now in
the QA program, and that is that safety is everyone's
responsibility. The manager may be ultimately, but
everyone has a role to play in safety. And I think you
could build that into the QA the same way on a parallel
basis.

MR. JARDINE: Another way to say it is that you
can't use the process or the procedures to build quality
in. It has to come from the bottom up, and that's the
actual people, the actual scientists. You have to
understand how they're doing their job so you can reproduce
the work in a way that they can accept, and both parties
have to give. And I think we've made significant progress

in our laboratory identifying how to control our
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environment so that the majority of our scientists are able
to achieve that.

DR. CARTER: But you really don't need to focus
it on scientific and research people. Everyone in the
organization, as far as I'm concerned, has a role in
quality assurance. It doesn't matter what function or what
job they have.

MR. JARDINE: No question. And I agree with
that.

What I've got next is two viewgraphs that really
reflect what summarizes what were key parts of why we
believe we were very successful in the last two years in
changing and reproducing the culture change.

The first and probably the most significant
really was to have the top management commitment to quality
and quality assurance and recognize it's the highest
priority. And what I mean by that is that my boss whose
boss is the department chairmen and other people had to
seriously say we are going to implement quality assurance
and since say that that responsibility is down to the line
management, "But everyone, let's get serious about this and
implement it," and that is a very important part that the
highest level of management has to take it seriously and
has to pyramid down. And that's really what I mean by

that, that the responsibility will rest with the project
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and the line management that's associated with it.

Similarly, sufficient resources have to be
committed to do that, and we did that in the fiscal '89
time period, and significant resources were consumed in
order to redirect and bring in the technical and line
management to develop the Quality Assurance Program. It
was very important.

The third -- next -- the technical managers who
are assigned active roles in the development of both the
technical and administrative procedures that were part of
our program; in other words, that's called group leaders
for this discussion. They were given specific assignments,
"You shall oversee the records system." And they did that
in order to have this responsibility assigned to different
key managers in our organization.

The training, document control and records were
assigned to experienced administrative staff. Prior to the
two years in the past, it was assigned to Quality
Assurance. We set up and delivered the functions and
recruited appropriate experienced people to develop those
systems.

Experienced QA professionals were procured
through subcontracts, and we used those to assist us in
developing our program. And by that, I refer to people who

have nuclear power-type experience.
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CHATRMAN CANTLON: Before you take that off, let
me press you on bullet no. 2 and bullet no. 4. 1In
organizational management, typically you'd have other words
assigned to those two bullets. One would be that the
performance of your line managers actually would have as
part of their performance assessment the extent to which
quality was, in fact, an integral part of the way they did
their management acts.

Down on bullet 4 -- again, the same thing -- the
way you manage technical managers, you'd have to have in
their annual performance analysis how well they can
document what they've done in active oversight.

Is it just missing from the thing?

MR. JARDINE: No. Especially in fiscal '89, it
was very true that my boss and the department chairmen
solicited opinions from the staff as to who contributed to
the turnaround. Those people, I suspect, received
additional input into their performance evaluation which
resulted in something probably.

CHAIRMAN CANTLON: Yes. You're rewarded.

MR. JARDINE: Yes. But the point is, that again,
it was the top management starting with the Associate
Director of the laboratory --

CHAIRMAN CANTLON: Right.

MR. JARDINE: -- and department or division
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leaders.

Continuing on this theme is the key things that
were important in recognizing the implementing. The
procedure preparation was assigned to the experienced
technical people and the management staff. It was not done
by an outside organization.

We did utilize the nuclear power consultant-type
people. We worked and lived with them because we had to
have that experience. But we had to write the procedures
to the way that our culture was and the way that business
was done.

Document control, logging -- or document logging
and control system was improved and effectively used, and
this included a prudent action tracking system with one
common database. So that we continually know where we're
at on a daily basis, and certainly, on a weekly basis,
that's reviewed by management with all the key managers.

Simplified change notice process was implemented
so that as we uncover operational difficulties, we can
change a procedure and not have to go through a lot of
hoops to a lot of signatures. We recognize that because we
knew we were developing a program over these last couple of
years.

The training activities is tailored to the

specific responsibilities and -- let's call it -- abilities
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of the staff. We didn't abuse them and force them to go to
classroom training if it was appropriate to have a
read-and-sign procedure as a way to pick up the way the
procedure should be implemented. Again, recognizing the
culture is a key part of implementing the program.

Again, procedure writers were assigned to assist
the line management. This is referring to the use of
outside people. So that actually the technical people and
those doing the work were the ones that were accountable or
developed the procedures that we have put in place.

The last one here, readiness reviews are a
process that we used by management to do a final check --
are all of the prerequisites in places? -- before we
authorize or allow the work to start.

So those capture, in some sense, the key parts
that we found to implement our program.

I want to put one up here on this topic. This is
a listing of specific responsibilities that we assign to
the Quality Assurance group or staff, and it's intended to
reflect that they do have limitations. And there is a
couple key parts that the Quality Assurance staff really
only assist in training. They're not the ones that are
doing the training. When it's necessary or when
appropriate, we bring those people in to assist in the

training.
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Similarly, in the preparation of procedures, it's
not the Quality Assurance staff that does that. Rather, if
they're appropriate, we ask them to help. But they do not
take the lead in that.

The rest of those things, I think, you can read.

But those are a couple of points that I wanted to make to
distinguish that we do that.

One other comment is that we use people with
quality assurance backgrounds and assign them to the
technical groups. We call them Quality Engineers. The
philosophy there is that they will become one of the
technical people to be trusted by the scientists and
engineers and work with them to follow the rules. And this
overcomes some of this audit-type person where a newcomer
comes in to look at how well you're following the
procedures. But this is a common practice in some of the
nuclear industry -- at least in engineering-type
organizations.

I want to move to this slide, and I have to give
a few comments about it. It's intended -- what I
originally intended to do was make a hierarchy of what is
the flowdown of how the requirements are set, similarly to
what Bill Dudley's slide was. But I gave up on trying to
present this because I'm convinced I don't understand how

to draw that. And I want to use this one to sort of talk
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around the problem, and Bill's is a very good draft. We
saw one from Ken Hooks yesterday, a similar-type thing.

But this is where the confusion starts to come
in, and we've been very careful about trying to develop a
Quality Assurance Program and implementing procedures which
are restricted to the quality aspects. And we have
different kinds of procedures that are outside of our
Quality Program that deal with administrative things,
internal laboratory management policies -- such as how you
get a document number to a Livermore report, which is not a
Quality thing. That is not in one of our
Quality-implementing procedures. Those are laboratory- or
management-type things. They're different.

We have carefully structured our program and our
procedures to recognize that and not bring in extraneous
things.

But let me go back and say that our Quality
Assurance Program derives from sources -- from the Nuclear
Regulatory Commission as well as the DOE and, of course,
the -- it's intended to reflect what is really driving our
program right now, which is this document, the Quality
Assurance Plan 88/9 Rev 2, which shortly will be replaced
when we receive that direction by this QARD that you heard
about. We're still complying with this document. This has

the source with the most details, and it's the most



48

constraining out of all these different documents. But it
tends to drive what we have in our upper level Quality
Assurance Plan document. This single document will have to
go through a replacement and adjustment to our program as
we're directed to implement the new QARD.

DR. CARTER: Les, let me ask you a question.

That DOE Yucca Mountain project, the QAP, now, is that a
stand-alone kind of thing or do you find yourself having to
go back and look at QA-1 and 10 CFR 50 Appendix B and so
forth or does that thing pretty well give you everything
you need to perform a program or operate a program?

MR. JARDINE: Well, that is the driver of the
thing. It has the most volume, the most words and the most
context and the most appendices. And so it's a source --
you know, it's the compelling driver in our program right
now.

DR. CARTER: But it's not so sufficient or
stand-alone. You need other things.

MR. JARDINE: You have to be consistent with, you
know, all of these things, and you can look at the slide
that Bill Dudley used. There are these hierarchy of things
and requirements, flowdown that you have to comply with.
But I'm just making an observation that we're lined up.

How we're doing our business starts at the top, and we

construct a Quality Assurance plan, which has been approved



49

and accepted. 1I'll show you that. And then what we do is
we structure implementing procedures as to how our groups
do their work. This is intended to represent the technical
disciplines that we have working on the project and support
organizations that are a part of our project.

One thing is there is a question about other
people's procedures and the project's procedures. We don't
incorporate them directly into our implementing procedures.

We look at them and extract information that's relevant
and sort it into management or quality and write a
procedure that allows us to do our work.

So we deliberately try to structure a quality
program and implementing procedures that reflect what we
think are the quality aspects. We have other kinds of
procedures that deal with management issues and laboratory
internal policies.

CHAIRMAN CANTLON: Do the QA people from the
various labs that are participating in the repository get
together and compare notes on your implementing procedures?

MR. JARDINE: Do --

CHATRMAN CANTLON: Do you get together and
compare notes?

For instance, if NRC wants to look at all of the
providers who may have provided services on the

organization, are they going to have six or seven totally
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different systems or does your QAP-88 give you enough
homogeneity so that at least the DOE labs all look pretty
much the same with modest differences?

MR. JARDINE: I don't know. I mean, I could ask
my QA manager to answer that.

CHAIRMAN CANTLON: You just don't know.

MR. JARDINE: Or else I can ask David to give you
an answer to that.

CHAIRMAN CANTLON: No. I just want to find out
whether it's a thought that's crossed your mind.

MR. JARDINE: Listen, I'm not sure I understand
the question. That's part of my difficulty.

CHATRMAN CANTLON: Is there a regular --

MR. JARDINE: 1I'll let David take a shot at that.

MR. SHORT: David Short.

MR. JARDINE: But I think David is the one who is
responsible largely for really getting our program in
place, and he should be the one to answer that.

MR. SHORT: Our Quality Assurance program --

CHAIRMAN CANTLON: Is the mike turned on?

MR. SHORT: Our Quality Assurance Program Plan is
based entirely on '89. That is the DOE -- (inaudible).

What we do with the other participants is share
information on how we meet the requirements of that plan,

and each of our implementing procedure, of course, is
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geared around the culture of that organization.

What we do though is reflected in the
requirements in a way -- (inaudible).

MR. JARDINE: Yeah. And that's where it's
important that we're able to sort it out, and then we have
to communicate it up to our -- to the project office as to
how we are satisfying their requirements. We work at
trying to separate things out into management and quality.

MR. WILLIAMS: Les, before you take that slide
down, I have a question. Where do you get these people who
do these procedures? I'm kind of ignorant in this subject.

Are there universities that graduate QA people? Are there
degree programs in the QA for people that produce these?

MR. JARDINE: I was told at dinner -- and someone
may want to correct -- that there is no university that
offers such a degree.

So typically, quality assurance people are
technical people or someone non-technical that has learned
quality assurance by working on the job in some
organization in a quality assurance umbrella. And that's
how people become quality-assurance experienced -- in some
kind of a previous life, but not a degree in quality
assurance.

MR. WILLIAMS: There's no such thing as a license

in quality assurance or anything like that?
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MR. JARDINE: Maybe the NRC or someone could
correct me. But my understanding is that I don't think
there is.

There's Tom. Maybe perhaps --

MR. COLANDREA: Just a point of clarification --
Tom Colandrea, Edison Electric Institute.

There are a few colleges that do offer degrees in
quality technology, quality assurance technology. It's not
universal.

As Les said, many people do grow from other
technical-oriented professions or, in some cases,
non-technical into gquality assurance -- electrical
engineering or engineering, et cetera. It's more of a
trend that way today in the utilities to interchange from
line organization into QA.

As far as professional licenses, yes, there are
several sources of professional recognition for a QA
person. One is the State of California has a registered
professional Quality Engineer, and that is a sign of
accomplishment.

Another one is the American Society of Quality
Control as they certify Quality Engineers and certify
Reliability Engineers, both of which are an exam and
experience-oriented credential.

DR. CARTER: Let me make one other comment about
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this. Certainly, a number of universities and colleges
offer specific courses in Quality Assurance or various
aspects of it.

MR. JARDINE: But typically, you're better off --
at least in my past experience -- to take a technical
person and put them into the QA organization in some junior
position, and then some of them like it and will continue.

Then they will become the graybeards in that organization.

(Laughter)

But the difficulty is you don't want to make them
a graybeard before they serve their time because in an
experienced operating nuclear organization, that's very
important. They learn some fundamentals.

CHAIRMAN CANTLON: They like it or they tolerate
it.

MR. JARDINE: Yes. And that's really what it is.

I've seen people in and out.

CHAIRMAN CANTLON: Right.

MR. JARDINE: So let me switch now to talk a
little bit about -- because I'm going to show you later
some experience in terms of these things. It's the way
that we deal with the planning of the work that we're going
to do and how we believe flexibility for ourselves to do
our operations and then, we would like to think, so the

scientists can take some maneuvers as they go into the
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scientific process and have to make adjustments.

This is intended to represent that in our program
we produce some study plans, which you've heard about, but
also some scientific investigation plans, which reflects
work in general that's not site-characterization
activities. So a lot our engineer-type work is not
directly tied to that. Although we have study plans that
deal with the near-field environment in part of the site
characterization.

These are the kinds of documents that have to --
but are required to be submitted above us for some kind of
a review and approval.

We implemented a thing called an activity plan,
which is a document which is a little more detailed of how
the work will be conducted, and it's an internal document
that is within our control and our approval. It's a more
detailed plan, and it doesn't require any outside
submittal.

Under that, there's an option. This is
describing the work that's going to be performed. There's
a choice, as you heard several times yesterday, and the
staff can develop, if they know thoroughly where they're
going, if it's a preparation of a specimen for a technical
implementing procedure. It's within our control and

approval. And we down-delegate that to the appropriate
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level. We don't try to bring everything necessarily clear
to the top.

They also can write -- or instead of technical
implementing procedures to conduct the work, scientific
notebooks is the biggest build-in of flexibility that is
available to the scientists to conduct this work, which is
laid out in different levels of detail, and there 1is
variation among the different technical people, and we
allow for that or accommodate for it because there is a
difference in some of the corrosion testing versus some of
the hydrological testing.

CHAIRMAN CANTLON: All right. ©Now, what would be
the audit track? It would be from the left to the middle
to the bottom or the middle would be -- the scientific
notebooks are auditable by the QA?

MR. JARDINE: Yes. Yes.

CHATRMAN CANTLON: And the study plans are. But
I take it cutting across the other way would not.

MR. JARDINE: In general. No. I was referring
to -- maybe I shouldn't have. But I made a comment about a
review and approval of certain documents.

CHAIRMAN CANTLON: Right.

MR. JARDINE: That's one thing that these are
required to be reviewed and approval under the 88/9 from

the Project Office.
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There has been some changes that are going to be
made as these things no longer have to be approved by the
Project Office, the QARD. But we're still subject to that.

Now, when you audit, i1f we have written these
into our procedures and our Quality program, as we have, we
have a procedure that requires activity plans be written.
That is auditable. We have a procedure that deals with
scientific notebooks. That is auditable. It requires page
initials. 1It's a witnessing.

CHAIRMAN CANTLON: So everything there would be
subject to audit?

MR. JARDINE: Audit, but to the detail that we
put into our procedures, and we -- our quality procedures,
and we have kept some stuff out of there that we do not mix
where we can avoid it, management things with the quality
parts. And that's the part we're working on and
continuously communicating with Don and his staff, as we
try to explain how we are satisfying both the quality
requirements and management requirements.

Now, this is intended to summarize. Again, we
can set the tone here. It recognizes that in the last two
years, starting with '89, there was a DOE audit at the
start of fiscal '89, which was not very positive, and it
resulted in both the Livermore staff and the management

doing a self-assessment, which resulted in a serious
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commitment to take the implementation of quality assurance
seriously and resulted in the line management -- the
highest management taking effort and commitment seriously,
and it was a redirection of the staff from the top as well
as the bottom. The staff really wanted to do it, and they
proceeded to put on their track shoes and implemented a
program, such that when the first audit was done in the
June time frame of '89, it was passed without any findings.
A significant turnaround, but again, from the bottom up
and also the top down, the highest level of management.

Then we did get a software QA program plan
approved in December of last year in '89, and we had a
second annual audit this summer again, which basically has
resulted, as I'll show you later, in accomplishments of the
full acceptance of our Quality Assurance Program at our
laboratory by both the NRC and the DOE.

So that's a little road map to say that quite a
bit has been done in this past two years, and we've learned
a lot, and we certainly have a lot of discussions with one
of the TPOs -- at least I do -- on how we do things, and I
hear things where I know my QA manager is talking with the
TPO manager, and they're sharing successes and failures so
that we can all learn together.

CHAIRMAN CANTLON: The second annual audit was a

DOE audit as well?
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MR. JARDINE: That's correct. And in both cases,
the NRC and the state were there as observers.

Let me move into the second part here of what are
some key -- and give you some specific experiences on the
topics that involve some general things, surveillance and
audit,s planning, management, training and QA and costs.

In fiscal '89, the major accomplishments that
were the start of this turnaround -- not as our plan that
was approved in February of 1989 -- we had 38 quality
procedures and an administrative system, which has these
other kinds of procedures in them. We trained our staff.
But we also developed/approved subcontractor QA programs at
two other national laboratories in this fiscal year.

And we really started our first technical work in
full compliance with our Quality Assurance Program in July
of '89. Prior to that, we have this question. We were not
fully up to speed, and this was right after our audit.

We have a program that does surveillance and
audits -- and this is just a number count -- the internal
means of things that were within our own program within
Livermore, and the external means when outsiders, if you
like, came in a looked at our program.

Is that correct?

MR. SHORT: We were not -- (off mike).

MR. JARDINE: These are the audits that we
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performed on our subcontractors, the surveillance and
audits. These were the number that we did internally to
look at how well we were doing ourselves.

DR. CARTER: What's the distinction between
surveillance and audits?

MR. JARDINE: I would ask, if you like, David to
answer that because I'm not qualified.

MR. SHORT: The audit is a very formal way of --

CHAIRMAN CANTLON: Would you identify?

MR. SHORT: David Short, Livermore.

The audit is a very formal process of looking at
the accomplishment of work and checking the compliance or
conformance with written plans and procedures.

Surveillance are more an observation and a real
time of how work is being done. We do go back, of course,
and have to look at some historical things. But it's kind
of a in-depth review of the work.

They both have qualified auditors present, both
surveillance and audits, and result in framings of adverse
conditions.

MR. JARDINE: Sometimes surveillance are very
narrow and pick on one piece of your 18 criteria in your QA
program. An audit tends to look across the whole spectrum.

This perhaps is another way to view it. Surveillance are

done more frequently. You come out one week and look at
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records. You come out another time and say, "Well, we're
going to look at the scientific control process," and
that's all.

DR. CARTER: So it's a modified or constrained
audit. TIs that correct?

MR. JARDINE: Don? I mean, I just don't want to
say. Again, I'm not qualified to do that -- judge that,
and he shook his head yes, for the record.

The second part here in fiscal '90, this
represents that under our QA Program plan, it was accepted
by the NRC in October, and I mentioned DOE accepted it in
February of '89.

Another topic, our QA program -- not our plan --
was accepted in writing by the DOE in March of '90 and that
in August of this year, our program acceptability --
meaning that the NRC had also fully accepted that -- was in
August of this year.

We also have conducted internal audits and
external audits and surveillance in this fiscal year. I
want to talk a little bit -- not too much -- but show you
some of the results of the audits and surveillance, in a
sense, focussing again on '89 and '90.

The blue here tends to show, in my mind, the
internal -- our Livermore Quality Assurance staff's number

of findings. It tends to be relatively constant. The red
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here is from outside DOE surveillance and audits, and you
may see that there was a significant increase in perhaps a
number of those findings or the number of audits and
surveillance.

But just to make the point that we do find these
things, these are good. The management wants them. I want
them. We look at this, and we make adjustments to our
program. That is how a manager views the results of
quality assurance audits and surveillance in a very
positive way.

CHAIRMAN CANTLON: Findings are all negative?

MR. JARDINE: Yeah. These are the way we plotted
the data here. They're all negative.

And I'm not saying that everything is positive.
But I mean, this is what you do. It identifies something.

It may be very frustrating to try to argue that the
finding has no real merit. But the management wants to --
because what you look for is trends, and we find some
trends, and we make adjustments in our program.

This last year, we found that what happened was
that it takes a while to get a document reviewed. We could
not find some comments on a technical report that took a
year and a half to get through the review and approval
process because the scientists had left the program. It

got lost.
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Well, we changed our procedure. That's when we
internally review and approve it. We turn the records
package into our record center. So that was a trend that
was ildentified in the audit of this year. That's a
positive example of how you look at it. You analyze it.

Basically, we still have three study plans under
development, and we have 12 scientific investigation plans
that are either being used, and four are still under
development.

These activity plans, some are completed and some
are still under development, just to give you a feel for
the numbers.

To get down to the choice now, do scientists know
enough to write prescriptive implementing procedures within
our control or do they want to go to the scientific
notebooks? I think this trend shows you that, generally, a
lot of notebooks are out there, and we have not really
completed or turned in any of them, which was a little
surprising preparing for this talk. I need to look into
why none have been turned in if someone has left the
project. It may not be a problem.

But this is just to show you the tend.

Similarly, we have software gquality assurance documents,
which are another thing. And in terms of our technical

reports and papers limited to this fiscal year, we have 32
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that are out of the system and 18 are in different phases
of the release process. So we're able to do things and get
some things out of the system, and we get hung up and it
takes some time to do that. But we are getting things
through our system and making changes to our procedures to
make it more efficient and effective.

DR. CARTER: Les, do you have any specific
information on the technical reports as far as the ones
under development, how long they've been in the system from
the time they entered the review process or whatever?

MR. JARDINE: Well, as I mentioned, we have a
document control and tracking system, and we have all of
that data, whether you need a number assigned to it, and
all that's available. Yes, we have it. Just like Don
said, we have the statistics. 1It's part of the way we
implemented our policy, if you like, to do document
control.

DR. CARTER: Well, if it's readily available, I'd
certainly like to have a copy of it.

MR. JARDINE: I'm not sure what -- you need to
probably clarify what you're looking for.

What