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PROCEEDINGS

MR. ALEXANDER: Welcome to the second day of the Public
Meeting on Persconnel Dosimetry Performance Testing. We're glad
to have you back this morning. The only topic to be covered is
quality assurance and I feel fairly certain that we can finish
by noon. Scme of the quality assurance discussions have already
taken place. Ellery Storm from LASL made his presentation on
quality assurance yesterday, as did Manny Jimenez.

Before we adjourned yesterday, I gave you some homewerk
to do, and I wonder if anyone reilly went to the trouble to think
about the elements of a quality assurance program or the criteria
for a quality assurance program that the Certification Beard
should use in making a decision about a certifying laboratory.
Anybody? Do you want to do that verbally or in writing?

MR. MELLOR: I might do it verbally anyway. My
presentation will cover those elements.

MR. ALEXANDER: OQkay, do it that way, and then when
you come to that part for the benefit of the trans.ript as we
use it later, identify very carefully that these are the elements
that you feel should be included in the regulation, if there has
to be one.

Oh yes, Greta. I suppose that of all of us here who
are interested in this prcblem, Greta was the first among us =--
would you say that's probably true, Greta?

DR. ERHLICH: 7/mong the people here, probably ves.

ALDERSON REPORTING COMPANY, INC.
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Except maybe for Ellery.

MR. ALEXANDER: Well, maybe we'll see it happen.

The session this morning I feel will be primarily
you people talking to us. Yesterday, there was a lot of govern=
ment people talking to you; today, we're going to try to learn as
much as we can about quality assurance which has always been a
scmewhat elusive topic for me. And one of the difficulties that
we do have in drafting regulations or regulatory guides is the
fact that on a fixed staff like we have at the Regulatory Commissio
we just can't have an expert on every topic. And, of course, we
don't have an expert on cuality assurance for personnel dosimetry '
processing. We do have a guality assurance engineer whom you

may have met yesterday. He was here and spcke for a few moments

and can help us in general terms. But as far as the technical

details of the quality assurance program for this type of endeavor
we need to find out at this public meeting as much as we can to

help us make a good propesal to the Commissioners when we go out

S,

.

with a rule for comment.
So let me encourage you to speak out this morning if

you have any qualifications at all in this area or understand it

at all to give us the benefit of your views so we can use thése
views in the development of these proposed regulations.

I believe, Greta, to get all of the government spokcsmen,
out of the way as early as possible, I'll call on you now to give £

us the benefit of your thinking on the guality assurance aspects

ALDERSON REPORTING COMPANY, INC. ‘



srb

300 TTH STHEET, 8W. | RECORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 554 2346

5

10
11
12
13

14

15

LIS
i

17

»

1

&G ¥ B B

v 180

of this effort.

DR. EHRLICH: Actually, what I wanted to say pertains
to quality assurance and the standard N13.1l. I shoculd like to
point out that an element of gquality assurance was actually
deliberately built into the standard, although scme people
probably don't realize 1it.

Now, if a processor plans to chea% on the tests, of
course, by treating the test dosimeters differently from the rest
of hi® orkload, it's not going to be guite clear whether the
quality assurance idea will work. However, if he doesn't cheat,
in a very sophisticated manner one can find out whether he cheated
or not since we recommend certain methods to test the consistency
of his entire work process.

Unfortunately, just as the consensus of the work group
was to leave the requirements for angular dependence tests in
the standard, which conveniently yesterday I forgot, their
consensus was to move the consistency tests intc the appendix.
Nothing I could do about that.

As you know, the performance criteria zxe stated in
terms of systematic and random uncertainties in the test results.
And we recommend that the testing laboratory maintain plots of
these quantities; namely, random and systematic uncertainty which
we can also call as represented by the standard deviaticn and
the bias; that they maintain plots of these guantities against

time, four consecutive tests.

ALDERSON REPORTING COMPANY, INC.
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A significant change in the bias or the standard devia-
tion then would =~ I should say a significant change that is not
made deliberately by the processor would indicate that his process
is out of control. Now, to determine what is significant; namely,
what changes in the bias and the standard deviation are to be
considered significant, we have specifically stated statistical
tests that can be performed.

Now, if the NRC or another regulatory is interested
in quality assurance testing, I would suggest that they should
consider specifying that the testing laboratory perform the
recommen@ed consistency tests which are now in the appendix to
the standard. And if necessary and feasible, they might want to
speci_.y they have performed both on open and on blind performance
tests, if cheating should be or could be a difficulty. And
that's all I wanted to add.

MR. ALEXANDER: Thank you, Greta. The way our initial
thinking is running about the quality assurance program, and
using that term gquality assurance, is I'm not sure one that you
would endorse ~: condone. But we have in mind that the gquality
assurance program, as we would use the term in the regulatioen,
would refer to the inhouse program on the day-to-day basis
that the processor would use to assure quality. And then the
test and ceritifcation program operated by the government we

would, I guess, refer to as the outhouse program.

Now, the reason I think that there may be problems about

ALDERSCN REPORTING COMPANY, INC.
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1 | that is that I know that at Eberline, for axample, their guality
2 assurance program, what they call their guality assurance program,
3 | consists of an outhouse type testing program. In other words,

4 | they send badges to a testing laboratory, just as they would under |
5 the program we're contemplating. So it isn't really a day=-to-day
6 | inhouse type operaticon that we're thinking abcut in gquality

7 | assurance. And since that's true of Ebrrline it may be true of

8 | many other processors, also. We don't know.

9 But at any rate, at least to start off with until we

10 | get our minds changed for us, we're thinking in terms of an

11 inhouse program for quality assurance, and then a te~* and certi-
12 fication program operated by the government which woula inveolve
13 | probably an annual test experience.

14 Our first prepared speaker from industry, if I can use
15 that term, is Jack Selby from Pacific Northwest Laboratories.

16 | Jack, if you're ready we'll have your talk at this time.

17 MR. SELBY: While we're setting up with the slides,

18 Bob, my feeling is that qus' cty assurance has got to encompass,

19 | correctly as you have indicated, both the processor and the

300 TTH STREET, 8W. , REPORTERS BUILDING, WASHINGTON, D.C. 20024 (203) 5564 2345

20 | testing facility. But I thiak it also has to go beyond that

21 | and start with the user, and I was reflecting that a number of

|
!

the items that were mentioned yesterday I believe by the qentleman;
from Duke as part of the quality uissurance program, are also i
identified in ANSI in 13.5 I believe is the correct number.

Anyway, the record stand, the old N2.2. Where they're suggesting

1 ~ ALDERSON REPORTING COMPANY, INC. |
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that you keep the backup type of records that demonstrate the

quality of the program. So I think there is a lot of guidance

already in existence. It's just not pulled together in one spot.

What we did is we kind of split the DOE presentation
into four pieces and we ga ¢ one-quarter of it yesterday, and I
wanted to try to give a little bit of an overview leading into
the rest of the program.

As Don said yesterday, the Department of Energy and its
contractors support the concept of certification as part of the
quality assurance program for gooéd dosimetry. The Department of
Energy and its contractnrs and the predecessor have been a part
of a number of studies that have gone on for several years.

Those studies at least date back to 1961 with some work that was
prompted by Les Rogers; later on sometime in 13965 tnere was a
study, a rather large, lengthy study, of both the AEC contractors
and licensoss that Carl Enrue and Harold Larson of our group were
involved in. Later on, not very closely behind that, was the
work ocut of NSF and so on. So, the Départment of Energy continuesi

to support this effort.

Don also said that thev would no doubt adopt the program
when it comes into existence. It's our peréeption that that's |
true. As to how it is implemented within the Devartment of

Energy contractors because of flexibility problems that we face

is perhaps a little uncertain. In talking with Ed Vallario, it's

our' impression that when the standard is complete and the regulator

{

1
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guidance from NRC is complete to the point where it's a fact, I
think there will be a technical committee put together within
Department of Energy to review the overall position, review
what's available, show themselves that the laboratory that's

chosen can provide the necessary flexibility in testing that we

feel may be needed with the DOE contractors. A little bit later

I'll mention why we feel that need for flexibility.

The DOE programs are quite diverse, and the reason they
are is that they literally encompass every form of radiation
and every energy level of radiation that health physicists today
are faced with. The work varies from fusion research to the
low-level waste disposal; mixed radiation fields are normally
are beta, photon aad neutron in many of our facilities. And then
we have the accelerator work, highly complex fields involving
heavy ions and so on.

So, the nature of the dosimetry problem is complex and
by virtue of that, the dosimeters themselves are complex, and
usually quite unique to the specific site, and usually unigue
in terms of interpretation to what we feel is our major problem.

Consequently, *lie calculaticns that are performed in

evaluations mught not t& appropriate if we were using strictly

{ a routine source that is identified within the standard iteself.

I think Craig Yoder m:ntioned yesterday that there's a great deal
of concern now within several of the major contractors involved

in the fast fuels work, the LMF BR and so on, where they're

ALDERSON REPORTING COMPANY, INC.
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experiencing the Sodium 24 energies, perhaps a lot more Nitrogen ld

than in the past; scme of the other fuels like U-233 with the
higher energy photcns. These all are causing additional problems
in terms of calibration and interpretation, and they certainly
may cause problems in terms of test and evaluation of the

dosimetry procgram.

I mentioned scme of the early specifics; that is, withia

the DOE laboratories. The last several years, as a result of the
lead lab role that was assigned to Battelle in the health physics
area, we have been coordinating a number of studies which again,
I feel fall within the gquality assurance area for the Department
of Energy. When I say coordinate, this is a little different
approach than has been done in the past in many of the studies.
Currently, many of the major studies involved direct representa-
tion from a number of the major contractors within the DOE

family in the development of the data, and the reports themselves

then come under scrutiny of a committee that has been set up of

senior health physicists from various contractors. That committee |

currently I think is about eight. So hopefully, the results of

|

|

i
}

these studies will be usable to the majority of the DOE contractors

and certainly will well represent the current pictursz.

It was mentioned vesterday that knowledge of your
dosimetry =-- of the capabilities of this backup information,
records and so on is extremely important. And the emphasis in

the last couple of years within the DOE family has been to try

ALDERSON REPORTING COMPANY, INC.
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to better document the dosimetry programs, and to understand

the gimilarities and the differences between the contractors.
Tris was prompted I think primarily by one of the first studies
that I'd like to mention and that is that with the possibiiity of
lowering occupational exposure limits arising from the petitions
by Natural Resources Defense Council and others, DOE tock a long,
hard look at the occupational dose limit impact that could result
hy lowering the limits to 2.5 rem, l% rem and .5 rem, and a
report DOE/EV0045 resulted from that particular study.

Another one that is currently going on, the report is
about complete, is looking at the basic neutron dosimetry methods
at the various DOE laboratories. The report number on that is
PNL3213. Again, this is trying to characterize what is the

currert programs that are available. One of the problems that

we're running into is that even though a lot of work has gone into

the development of these scphisticated dosimeters, the documenta-
tion behind that work is not as strong as we would like to see
it. Looking at the study on the occupatiocnal records and a
survey of the minimum sensitivity, what penetrating level are you
measuring your dosimeters, is it one centimeter or 5 centimeter

depth, or so on. We're finding that in many instances that mavbe

is having to be developed; the information is not readily available.

The last one that I would like to mention is the

Personnel Dosimetry Calibration Procedures, and this one Craig

will be talking on a little bit more when he gives his presentation.

ALDERSON REPORTING COMPANY, INC.
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As I said, the programs within the DOE family are

quite varied in terms of the impact on dosimetry. And therefore,

in addition to the studies that have been sponscred by headquarters

most of the laboratcries have conducted a series of studies
within their own organization. Some of these are documented
in the open literature, and in other cases they are simply an
operational tool and they have not necessarily been readily
available. Most of these studies ar# laboratory-specific;
they're designed to meet unigue requirements.

Obviocusly, they're program~oriented, and that program

changes. For most contractors, it has changed fairly signifi-

cantly through the 20 to 30 years that a contractor site has been

in operation. I can recall, for example, that in the early
sixties after SL-1l, one of the major emrhases in many of the
contractors who had situations where they ald have a serious
criticality accident was th2 development of accident dosimetry,
both area and also within the dosimeters themselves. Neutron
sources have gained a great deal more attention recently, and
in some instances -- and I can think - ¢ one of our repreocessing
plants -- beta dosimetry has been a rather significant problem.

So, each of these prougrams has been designed to solve
a particular problem of the individual contractor and they are
not necessarily applicable to other contractors or even to the
rest of the industry.

The other thing that I feel is that there is a time

ALDERSON REPORTING COMPANY, INC.
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dependency, a time-dependency reflects the attitude, I think, of
the industry and, for a while, and later on perhaps, an attitude
of the regulatory agencies or the general public. Certainly now,
we've reached the point where with the stress for lowering occu=-
pational exposure limits, one of the areas that we're all going

to have to be concerned with more and more is the improvement of
the sensitivity of these dcsimeters. If we find ourselves

working at .owered limits, perhaps even as low as a half a rem

per year eventually, then we cannot afford to have the fluctuation
and the scatter that we currently have in the low end, so there's
going to be a great deal more pressure to reduce that. That might
be by length and the frequency between processings or by improving
the technology if possible.

The other area that I think is goi . :z0 really signifi-
cantly stress all of us in the next few years is, if the guality
factor is changed on neutrons, then an already tough problem
will be almost an impossible problem at the levels o f protection
that we'll be working wit.

We feel that quality assurance 1s more than just quality
control of dosimeter calib: _.cion and dosimeter processing, and
that's certainly an important part of that. But the dosimeter
data that results from these programs and from the cont:ol that
you place on them must accurately reflect the field ccaditions.
Generally, the dosimeters do exactly what the phvsics suggest

that they'll do, and the problem is in beinc able 13 develop

ALDERSON REPORTING COMPANY, INC.
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the factors that will accurately extrapclate from the measurement §
in the dosimeters to what the people have been expcsed to in
the field. This will dictate, I think, further studies for all of’
us in the future in better identifying the energies that our
pecple are exposed to if we're going to apply the quality beyond
the quality of the basic dosimeter and the basic calibration.

As I mentioned, DOE has begun a study of an inter-
comparison program for use by different DOE laboratories. Craig
will be addressing that. We feel a wide choice of calibraticn
sources will be required in order for us to allow the individual
laboratories to more closely match the radiation field of the
irradiated dosimeters with those observed in the field.

This program may lead tu an ongoing DOE certification
program parallel tc one that would be specified by the NRC
requlations, or it could very well be directly using that particu-

lar rrogram; again, depending on the satisfaction that the

flexibility of the laboratory that is selected, that the flexi-
bility will permit following more closely scme of the energy ,
prublems that we've been faced with.

For my part of it, without dealing with some of the
other, I think that's aoout all I wanted to siy. If there are
any questiins I'd be happy to answer them.

MR. HILL: Michael Hill from Mascn and Hangar. Did
you say that those studies that were up there have been completed

or are in the process right now? Say, for instance, neutron

ALDERSON REPORTING COMPANY. INC. i
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dosimetry methods and, for instance, perscnnel dosimetry calibra-

tion procedures?

MR. SELBY: The calibration procedures, as I said, that's

a study that's ongoing, it's due to be completed next year. The
neutron dosimetrv one, the final report is ready for printing

now, so the study is complete, has been reviewed by this ad hoc
group, whatever yocu want to call it,this group that was put
tcgether at headquarters to review the studies. And the EV00453,
that one is out, and that particular document is available through
the Document Room or perhaps through headquarters.

MR. HILL: What I was thinking is, for instance, at our
facility we have a neutron source which we can get real good
producibility but, for instance, because of scattering, wanting
to know a correction factor becaus. of the building, the distance
away from the source; we're trying to come up with correction
factors where really not sure where we can get that type of
i ation. Contacting Phil Plato at the University of Michigan,
we round out that the National Bureau of Standards practically
gave him all the data, and he wasn't sure how they arrived at
the actual doses. And then also with the amount of shielding
to thermalize the neutrons; how they actually got that.

And I'm thinking that maybe it might be wise to
include in this standard that the Nuclear Regulatory Commission

presents, maybe having some guidelines on actually calibrating

neutron sources or maybe the NBS could come :t and calibrate our

ALDERSON REPORTING COMPANY, INC.

|
|

!




16

300 TTH STREET, 8W. , REPORTERS BUILDING WASHINGTON, D.C. 20024 (203) 5564 2346

w »

10
1
12
13
14
15
16
17

18

N o

wee- 191

neutron source at the facility that we have so * t we can match
what the testing laboratory has. This is a concern of ours for
neutron and neutron spectrum.

MR. SELBY: I think that's one of the areas that
probably the study that Craig is going to present will at least
partially address. Greta, I don't know whether you have any
response frocm NBS or not.

DR. EHRLICH: Yes, I do. Pirst of all, the data that
are in the standard and that were used by the pilot testing
laboratory were developed at the Bureau of Standards by Charlie
Eisenhauer, who has been doing for many years the shielding

calculations. And he is in a position to develop data for other

geometries as well, and I'm just wondering whether you're familiar

with his wock or whether you want to get in touch with him. Why
don't you give me later the details abov: your whereabouts and
maybe he can get in touch with you.

MR. ALEXANDER: Jack, I have one gquestion before we
let you go. You mentioned that the type of DOE participation in
the NRC test and certification program would be dependent on the
flexibility offered b; the testing laboratory. And the guestion
is whether or not the approach that we're cconsidering, the
approach recommended by Greta's committee, would offer the
necessary flexibility.

Now, for the benefit of evervbody, let me review

quickly what that approach is. According to that approach, to

ALDERSON REPORTING COMPANY, INC.
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use the DOE example, suppose that the people at SLAK were being
exposed to what shall we say, high energy electrons, much higher
energy than would be provided by strontium yttrium 90 source.
The procedure that the committee has recommended is that the
people at SLAK, Don Busick, I guess, would submit badges that he
is using to monitor these pecple, these high-energy 2lectrons,
to the testing laboratcery and the testing laboratory would
irradiate those particular badges to their test source for beta
particles, and determine for Busick's particular dosimeter a
factor of difference, a ratio of correction factor so that the
ability to pass the test would be connected in that way to the
particular radiationsthat Busick was facing at SLAK.

Now, I don't know whether flexibility is the right term
to apply to that or not, but the question is would that approach
be acceptable? I guess I'll say, as far as you know. 1 realize

you haven't had a chance to coordinate that answer with all of

the DOE laboratories.

MR. SELBY: Right, and let me say I'm not really speakiné_

for DOE right now. either. But my perception in chatting with
the various individuals from several of the DOE laboratories and
in talking with Ed Vallario at headguarters, I feel that flexi-
bility and what we're talking about here is that unless some
studies show that what you're suggesting is really appropriate,
we currently would feel that the tests should be based at the

energies that we're talking about. So therefore, if somebcdy

ALDERSON REPORTING COMPANY, INC.
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had their dosimeters set up, say, for a 2.4 MeV photon, and that ;

was their principal area of concern, then we certainly would wanti

to test at that level. We're not convinced right now that a so- I

called correction factor which would allow us to interpret our ;

results for, say, a cesium exposure at .67 or however MeV would |
provide what we're locking for.

Now, it might be just doing a woolgathering, it might
be that these DOE laboratories would participate as much as
possible with the program as it is laid out, and then would go
ak~=  and inhouse conduct their own more extensive program that
is commensurate with the energy levels that we're talking about.
So it's really up in the air. But we do not feel that the
specific energies are necessarily totally acceptable as an approacih

MR. ALEXANDER: I would say there probably is a good
chance it will turn out that way. I think what Jack is saying
is that the AEC manual might say that DOE contractors should be
certified by the NRC's program, but that that program would not be
l

sufficient necessarily to establish competency for the particular

radiations that aren't included in the test and certification

proqram.'

MR. SELBY: And as Don said, if I can paraphrase what
he said and what I'm saying and what Ed's saying, too, and that é
is we support the program, we heartily supported Greta's effort, |
so I didn't want this to be interpreted as being negative towards

the program. We may feel we need to go beyond that I think is

ALDERSON REPORTING COMPANY, INC. {
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what I'm trying to say.

MR. ALEXANDER: Goed point.

DR. ROSS: As I mentioned vesterday, this is almost
directly comparable to the prcblem that we had with respirators
and respiratory devices, and OSHA's requirement that all such
devices must be tested and certified by NIOSH. We accepted their
certification as far as it went, and it's not their fault exactly
that we use a heck of a lot more air-supplied suits than the rest
of the United States does. There weren't encugh users of this
to warrant their going through all the who struck John to set up
approval schedules.

So, we did the next best thing, we thought. We set up
a little mini certification of our own, which we have done, and
tested over the years a good many suits. So I could visualize
that the same sort of situation would exist here. There aren't
all that many people who are going to be exposed to muons or
something, but if Brookehaven needs a special calibration for
muons, so be it. They will have to develop their own.

MR. ALEXANDER: I like the analogy with NIOSH's test
certification program for respirators. For example, we have found
the one aspect of that program to be entirely lacking, and to
supplement it we have a contract with the Los Alamos scientific
laboratory to perform the type of test that is not performed by
NIOSH. Neow, what that is, is to determine the protection factor;

that is, the degree of protection actually afforded by the
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respiratory protection device. At LASL, they measure the concen-

tration of DOP or sodium chloride inside the mask and the concan-

|

4

|
tration outside in a test chamber while a person is going through i
physical exercises. They have an anthropometric panel with all :
kinds of faces, and then they take sort of an average result and !
;

determine a protection factor which we in turn use in our regula- ;
tions. '
So I certainly would see nothing wrong with supplcmcntin1

the NRC program in any way that would be necessary. |
DR. ROSS: Bob, vne more point. As long as we're

talking about the comparability with NIOSH's respirator testing,

their approval schedule also requires that the manufacturers have

in place a quality assurance program in the ma.ufacture of their
respirators. And I can remember full well when it first came
out. There was a several-year lag time while the manufacturers

developed these QA procedures, but NIOSH had to answer the questio

’

e T B ST =t

manufacturers. And indeed, they turned to Los Alamos Scientific -

|
Laboratory, the H3 group there, to develop a QA program that'could;
be used by manufacturers. And you may very well wish to relive

some of that history, since you're going to go through virtually

| exactly the same kind of ratiocnale.

And while I'n mentioning NIOSH, I think that you ought

| to be aware that NIOSH has a little of piece of paper -- I presume

they put it in the Federal Register as well, but they have a little
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piece of paper which we have distributed to our contractors for
them to comment on. They ire just suggesting, they're just
raising the issue as a possibility, of cutting out the testing of
respirators by NIOSH and relying entirely on the manufacturer's
QA program. And I noticed that the ubigquitous Paul Strudler of
NIOSH is not here this morning or you could maybe ask about this.
See what their raticnale is for even thinking about stopping the
testing, because if they have found some glitches somewhere,
you might want to be sure that the glitch is not built into
whatever -- you know, some generic problem of certification
laboratories.

MR. ALEXANDER: I talked to Paul about that recently,
Don, and I got an answer which I'll try to give the gist of
correctly, from Paul's opinion, not a NIOSH position, but Paul
Strudler's position. It is that last year, 2 couple of pecple
were killed wearing NIOSH-certified respirators, and that left
some pecple at NIOSH pretty uncomfortable aﬁd rather anxiocus to
get out of the respirator certification business.

Now, we are all hoping that that docesn't happen, and’
are planning to let NIOSH know that we want them tc stay in the
certification business. If they do drop cut, we'll have to =--
that service will have to be replaced. As far as we're concerned,

we must have government certification of respirators.

MR. SELBY: Just as an individual coperator in the nuclear

industry, I do have some private concerns about the makeup of the
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two committees that you have identified in your possible regula-

tions. The certifying committee I believe is what you called
it, the certifying group. And then your bocard of appeals. I
think vesterday we had one expression of concern, and that is
that in the makeup of those two committees, if I understood the
gentleman correctly, there's concarn that you have at least some
representation of people who are active in the field of dosimetry. |
And I think that is a very genuine concern because I think that
Phil will probably tell you, in dealing with the various processors
trying to determine why something was failing, that it's a complex
problem and it isn't perhaps a black and white decision of
certifying or not, rejecting or noct. That it may be a qualified,
an® there may be reasons. And part of it may be that you have a
rigid testing scheme and the use of these correction factors may
not necessarily be able to bring the individual processor's

results into line with what is supposed to be achieved.

So I think that you need scme technical backup on both
nf those two committees. I'‘ _ike tomve Phil respond to my
suggestion.

DR. PLATO: I agree with you 100%, Jack. In fact, in

the value impact study document that we have just submitted in
draft form to the NRC, we went on about that at great length, and |
I think when it's available you'll see that we're in total agree-
ment with vou.

MR. ALEXANDER: There's a serious problem associated
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with having on the Appeals Board a -- the reason I'm focusing on

the Appeals Board is that it seems to me that the Appeals Board,

from the viewpoint of the problem you're looking at, is more

important than the Certification Board. The Certification Board

will make a judgment about the quality assurance program and wi'.

ask the laboratory if the processor passes, and that's that.

The Appeals Board will have a more difficult job in

deciding whe+ther or not a processor's name should be removed from

the list of certified processors.

The difficulty in having a person on the Appeals Board,

perscon or persons, who is thoroughly familiar with -- well, let
me not put it that way. Who is employed at the time by a

dosimetry processor, or who is conducting personnel dosimetry

process, would raise a serious question that that person or those

persons will be required to vote on whether or not a competitcr
would keep his certification.

I would personally find that entirely unacceptable,
regardless of how much perscnal confidence I might have in that
person. I just don't think that's che way we ought to cperate.

DR. RCSS: Are you suggesting an unemployed expert?

(General laughter.)

MR. ALEXANDER: How about a government expert, somecne
who has in the past operated -- like, for example, myself. I
used to operate a perscnnel dosimetry program at Atomics Inter-

national. 1It's a fairly large one, a complex one. And I think
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there are people like myself in the government who are sufficiently
familiar with personnel dosimetry processing tc do a fair job of !
serving on the Appeals Board. So that's why I am at this time
recommending that the Appeals Board consist of people like that,
with no more than one representative from any one agency.

Of course, I could have my mind changed for me by a
lot of different people, including you.

MR. CAULDWELL: Fred Cauldwell, Yankee Atomics. Bob,
I don't see any real problem with it. I would think that it's a
consensus of opinion among the processors themselves that they'd
like to see somebody from the industry sit on that Board that's
reviewing their case. I don't see where they would -- at least in
my own mind, I would not have any cbjection to somebedy from m,
own industry appearing and judging my competency inthe area of
dosimetry, rather than having an all federal employee panel who
I may not be able to swing any weight with or may not know my
particular procblims, sitting on that Board. I'd much rather be

judged by a peer group, Or at least partially a peer group, than

all federally-employed pecple.

MR. ALEXANDER: That might turn out to be the consensus
among the processors. I suppose we'll probably not f£ind that out |
until we've published the propcsed rule. I would think that our
Commission == I would hope they would be able to comply with
such a consensus. You can never predict them. i

MR. LLOYD: I can see the desirability of havinq'someone:
|
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from industry sitt'ng on the Appeals Board. Also, I see the
problem that Bob has brought up about a potential conflict of
interest. And just as an alternative that I might s. gest would
be a consultant or consultants from industry as non-voting
members of the Appeals Board, which would allow input but still
reso’ve potential conflict of interest there.

MR. ALEXANDER: Any response to that suggestion, Fred?

MR. CAULDWELL: Definitely. Having a non-voting
member of the Appeals Board is like having a guy sitting inside
of a bag on the pedium with you. He can sit there and he can
listen and he can lock but he can't say anything and dcesn't have
any say in what's going to happen to that particular processor.
You might as well not even have an individual on the Appeals Board
if he can't vote in the decision-making processes of that Board.

MR. ALEXANDER: Would anyone from the coumercial
processors give us the benefit of -- Bob Wheeler?

MR. WHEELEP: I believe, with due respect to Beb, that
there's a tremendous difference in operating a commercial service
of hundreds of thousands of perzonnel badged compared to a few
thousand. And I'm all in favor of industrial representation and
voting representation on the Appeals Bocard. You may want to set
the panel up in the sense that it takes almost unanimous vote €O
decertify a service in the sense of diluting any bias you might
suspect at any time in the future on an individual membership.

But I certainly would recommend that you have industrial
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representation beccm<e I thnink there's a big difference in a
large service which is going to be represented as a certified
type processor compared to those of only a couple thousand badces.
MR. ALEX/WNDER: So you wouldn't partienlarly worry about |
one of your competitors sitting in judgment upon whether you stay
in business or mot? i
MR. WHEELER: No, because I think you really are talking
:bout at least a half a dozen members on the Board, and I think
it's going to be difficult to handle such a thing like that without
unanimous decision on decertification, because that is going to be
a very obvious and forceful type decision to decertify anybody,
with a tremendous legal impact.

MR. ALEXANDER: Is your position that you wouldn't have

any objection to a commercial -- to a competitor on the == let |
me finish my question. Is that position contingent on regquiring |
unanimous vote by the Appeals Board before a processor could lose i
certification. :

MR. WHEELER: No, I don't think my comment is continqentz-
on a unanimous decision but I think that's prcbably the way you'llé
end up. Very close to unanimous or three-guarters vote Or some- ;
thing like this. It's going to have to be a very, very strong voté
to decertify somebody. I just see a tremendous legal impact, |
if somebody is certified and providing services, whether it's

commercial service or performed inhouse, and then at some pericd

in time being decertified. I think that has tremendous impact,
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legal impact, on what might happen in the meantime through unions,
through individ.al emplovees, through just implications .. what
happened between the time that the organization was certified

and decertified. So I think it's going to take a tremendous

and forceful vote to decertify somebody because I think there is
going to be a tremendous legal impact.

MR. ALEXANDER: Thank you very much.

MR. EISENFAUER: In che advance notice of rulemaking
you did recognize the existence of - “e industry committee, the
Personnel Dosimetry Overview Committee, and if that committee, in
fact, represents the industry then it might be reasonable for them
to have an appointed representative to the Appeals Board,
representing the entire industry on the Board.

MR. ALEXANDER: Yes, I think that might be a reasconable
approach. I'll tell you the stumbling block that may be faced,
but I have no way of predicting if this would happen. But it's
the sort of thing that's hapgened before.

The Commissioners, the five NRC Commissioners, have a
mandate from the Congress to pass laws and enforce them in this
country, which is the same mandate that the Electorate gives the
Congress. And they are, of course, just as sensitive akLout
delegation of that authority as the Congress is. Of course, the

Congress only delegates authority to regulatory agencies.

That's the potential stumbling b.ock. The Appeals Boardj

will have to be a group that the NRC feels and that those
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| Commissioners feel comfortable in delegating the authority to

| overrule the Certification Board, which will be contxolled

entirely by them, being all NRC employees. That's the biggest
problem we face here. I perscnally have absolutely no objection
to complying with your desires in that matter, although I might
not completely agree with them. It would be perfectly fine with
me but I certainly can do nothing but make a propecsal.

Good discussion. Anyone else want to give us the
benefit of their thinking on that particular subject before we
get back to quality assurance? Fred?

MR. CAULDWELL: On the Personnel Dosimetry Overview
Committee in the industry, I've been trying to find out for a
vear who's on the Committee and I was wondering if somebody can

lend me socme assistance in that area.

MR. ALEXANDER: The composition of the Overview Committee

MR. CAULDWELL: VYes. I've seen it mentioned, I've

heard a few things about it. I'm still trying to find out who is

the Committee and where they're from. I'd really appreciate
finding out who is on the Committee.
MR. ALEXANDER: Let's see if we can do that from

memory. 1I'll start and then others of you can help me. The

Chairman is George Campbell of Lawrence Livermore Laboratory. Or

is it now Lawrence Livermore National Laboratory?
DR. ROSS: I wasn't at the office this morning. I

they've =-- unless they've changed it, it's Lawrence Livermcre
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Laboratory.

|

MR. ALEXANDER: Okay. And he's the the Chairman. !
Lowell Nichols is the Battelle Northwest representative. I ;
believe Bob Wheeler is the industry representative from Landauer. |
Is Eric Geiger.on that?

ODR. EHRLICH: He was.

MR. ALEXANDER: I believe Eric Geiger is an industry
representative on the committee. Jim Lawrence, is he?

MS. DENNIS: If you'll leave yocur names, I'll send a

list to whoever would like the committee membership.

MR. ALEXANDER: That's Nancy's way of telling me I'm

We'll go on with the guality assurance portion of the
program, then, although I was glad to have that discussion. And
it's good to have those remarks on this record. It will have a

lot of effect, much more than you think.

Is the order irportant, Jack? Should we have Jack i

Fix first? 1I'd like to introduce Jack Fix from Battelle Northwesté'
who will continue with ocur exploration of the gquality assurance ;
problems.

MR. FIX: Thank you, Bob. This morning I'm going to
address what quality assurance is to the routine Hanford dosimetry:
system. At Hanford we processed about 70,000 dosimeters last year.‘

Battelle is resonsible for the technical aspects of the program,

and U.S. Testing Company does the routine processing. We have
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several contractors at Hanford including Rockwell, United Nuclear
Industries, Westinghouse and Battelle, also. In the program,
U.S. Testing does the routine processing, Battelle dces the
checking of the run, has to do our contractual acceptance of the
run, and these results are sent to the individual contractors at
Hanford which, of course, do their own review. And this morning
I'll talk about that.

Yesterday, Ellery described the Los Alamcs dosimeter.
Ours is nearly the same with some major differences. We have two
TLD-600 chips and two TLD-700 chips, and our dosimeter was
designed to be specifically sensitive to the plutonium separation
work that was going on at Hanford in the late sixties and early
seventies. And our dosimeter is specificallydesigned and our
calibration procedures designed also to measure that type of

radiation.

Elements of a quality assurance program include dosimeter

acceptance, which in our case means the receipt of the chip, the
TLD 600 and TLD 700 chips, from Harshaw. We do screening of the
chips that have to meet limits that we specify in our contract

with them. We do compare new badges with the historical response

of the badges that we've received. We also check the fabrication |

of these chips into the cards, as well as check the fabrication ofj

the dosimeter holders into which these individual cards are placed.

And I'll describe that in a later slide.

We also have specific procedures that relate to our
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calibration of these dosimeters and is historically related to
the work that was done to determine the calibration procedures

in the first place and the procedures that are in place to ensure
that we have MPS(?) traceability and continue to do this appro-
priately.

Dosimeter readout I'll describe how we process the run,
or in this case, U.S. Testing processed the run, to ensure that
during the run we had the machine properly calibrited as well as
we can track the run throughout its process.

And dose audits are the bottom line, and at Hanford we
have a variety of audits that I'll describe including dosimeters
that check the processing throughout the run. We have open audits
and blind audits, which I'll describe in a .ater slide.

Qur dosimeter is completely fabricated under Battelle's
auspices. We receive the chips from Harshaw and we have our
badges fabricated in Seattle at a specific company.

When we receive these chips we check the variability
within each batch that we receive. We specify that the badges
have to be =-- the chips have to be bought badged from Harshaw.

We check these so that the resonse‘is plus or minus 0%. As well
as we check the meeting of the response of the new badges that
are added to the system with the meanings of chips that we have,
historically from previous batches. And these have to match to

plus or minus 2%.

|

All our dosimeters are uniquely labeled atter fabrication
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for some later testing. We expose these to low-level gamma and
thermal neutron exposures, not within the badge but just within
the card, to check that the TLD 700 and TLD 600 materials were
loaded properly within a check, or within the card. Excuse me.

And after labeling, they're exposed and read out and this is
reviewed.

Later, after this process is done, they're loaded into
the -- after we expose them to low-level gamma and neutron, as I
said, we read trhem out to caneck that they are properly labeled.
Then to check out the badge holders, we take any new holder and
put the new =-- put a set of cards inside it and expose it to low-
level thermals, and this checks that the badge holder has been
fabricated properly. We have cadmium on one of cur TLD 600's and
no cadmium on the other, and that's the most critical part of
the -- well, all parts are critical, but that's one that's easily
confused. The tin and the cadmium being very nearly identical,
we have to make sure that they're fabricated appropriately.

Our calibration is based on historical measurement.s

that were taken at Hanford to measure the energy spectra of the

type radiation that we receive, including beta, photon and neutren,

In our case, our badge measures both sicw and fast neutrons, and
there are certain suctions and there are calculation algeoritahms
that go into that. In the design of these badges, generally

to achieve something, you're giving up something else, and it's

generally universally true with all these dosimeters fhey have
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their strong points and their weak points.

We have NBS traceable instrumentation that allows us

to calibrate our dosimeter. For photon monitoring, we have direct

monitoring of the beam throughout its irradiation on both the
calibration dosimeters and the dosimeters that we use to check
the run throughcut its process. And for each dosimeter that's
irradiated, we have a log of the dosimeter number, the geometry,
the exposure rate, the time of exposure, et cetera, for each
dosimeter that these logs certainly have to identify.

During readout, we have several computer interrcgated
parameters that we monitor, but for the dosimeters themselves
we look at the calibration dosimeters, as well as we have a set
of check dosimeters that accompany the regular dosimeters
throughout the run, and these include a blank dosimeter with

essentially no exposure and one-hour check dosimeters. And by

contract, U.S. Testing has to include each of these at least every

S0th dosimeter in the run. And usually it's more frequent than
that. The results of these dosimeters are computer interpreted
and have to fall within a set limit or the run is stopped auto-
matically by the computer and an alarm sounds.

We also have a series of open and blind audits which
I'll talk about in my last slide, which accompany the run also.

We have several means of being able to check out the
consistency of a given run, as well as we have a contractual --

it's contractually stated as to what has to be done to accept a
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given run. And these are based on statistical analyses of the

results historically, at the beginning of this particular type of
dosimeter processing system at Hanford back in the early seventies.
We do at the caliktration,check dosimeters that are unfamiliar

with the system and lock at these for consistencies and to see if

there is arv apparent problem. During a run, for check dosimeters |

| we have a dusimeter every 50th one at least. S0 if we're processiqg

|

5000 dosimeters we have at least 100 of these.

We also have open and blind audits. Open audit to us
means the dosimeter which is known to the proeessor to be of an
audit batch, but he doesn't know the dose level. A blind audit
is one in which he has no idea what is done. This process at
Hanford involves each of the contractors at Hanford having a

certain set of people who are fictitious who do have a dosimecer,

and these people receive those dosimeters routinely, they send §
them in to the calibration laboratory separate from the routine E
run, and these are exposed to different levels which are determine&
by Battelle. And these are submitted just as would be for an
ordinary person. And these constitute the means to accept the ?
run; the open and blind audits. ,

And this is what is involved in the DOE contractual
acceptance ¢f the run.

After wa accept the run, we send the results to the

other contractors at Hanford, and these pecple in turn have some

clever techniques of checking us and they also check the run.
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That's the end of my talk.

MR. CAULDWELL: Jazk, if you don't mind I'd like to get
a little specific with you on one particular part of the subject.
You said had computer interrogation of the audit TLD's. Do I
understand that you have a mini-computer of some kind attached
right to your TLD system that's sensitive to a serial number or
something like that?

MR. FIX: Yes. We have computer interrogaticn of the
check dosimeters, not the audit dosimeters. 3But of the check
dosimeters, which are run at least every 50th in the run, we
have computer, we have an LSI-1ll mini-processor that controls
the entire thing, and this computer not only checks the dosimeter
results but it checks light source readings, the temperature of
the heater before and after the run, several electrical circuits
within the computer, the photomultiplier, et cetera.

DR. PLATO: You said that you screen the chips as they
ccme from your supplier. Do you have == could you give us an
estimate of how many you have to reject from your plus or minus
10%?

MR. PFIX: Very few. We specify that first of all, thev
have to be all of one batch. So when we buy a set of dosimeters
they have to be of the same batch. And when we receive those,
then we check them for wvariability, and we don't find very many
from a single batch that vary from that m~an.

DR. PLATO: OQutside of that 10%.
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MR. FIX: VYes.

DR. PLATO: What about vour check of the badge itself?

Does that eve." turn up any flawed badges?

MR. PIX: Yes. Definitely. If you do not check your
system, vou're going to have a failure rate. I would say any
manual process that's not checked, you have at least 1% failure
rate for any component of the system.

MR. POLAND: Al Poland, Public Service, Indiana. Just
a few more questions on specifics of your program. You just
mentioned that you checked or you require all dosimeters to be
of the same batch when you purchase them. Do you have a require-
ment that the new batch that you purchase match the old batch
that you got maybe a few years ago? Do you provide dosimeters
from the previous batch for the contractor to match those with?

So that you have batch to batch consistency.

MR. FIX: Yes. We fabricate the entire system ourselves,

and when I was talking about matching new chips with the histoticai
,

chips, that's what I was talking about. We have retained parts |
of the historical batches that we use in inter-conparing with anyé
new batches.

MR. POLAND: You mentioned that vou do ar audit dosimeter
every 50th dosimeter. Are you talking abnut every 50th chip or
every 50th badge in that case? In other words, it would be akout

every --

MR. FIX: Every 50th badge.
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MR. POLAND: Okay, so it's approximately every 200
TLD readings then, right? If vou've got four ch ps per badge.

MR. FIX: For multi-purpose dosimeters, each one has
four chips, so it would be every 200th chip. We check many other
parameters during a run, also, including heater, temperature,
iight source, et cetera. And contractually, it's every 50th
dos.meter.

MR. POLAND: Do you have separate acceptance tests for
your 600 and 700 dosimeters in your badge? You mentioned that
you, in your pre-acceptance testing I guess you probably irradiate
all the badges probably to gamma, I guess, and then test for
variability, plus or minus 10%. Do you have different criteria
on the 600 chips as oppecsed %o the 700 chips?

MR. FIX: <Yes, we do. I.'s photon response initially,
but yes, we do have -- it's different but it's similar. As far
as we -- when we get our chips, we get batches of individual
chips. Before they're fabricated into the dosimeter, we have
individual chips and we do tests con thos: batches of individual
chips; maybe 10% of the sample. If we were going to receive
5000 dosimeters, we'd maybe do tests on 300 of them.

And then, once tho.e meet our criteria, then they're

fabricated in the dosimeter card, and then we do a further test on .

that card to make sure the 600's and 700's are loaded in their
appropriate places. And then, we put them into our dosimeter

holder. The cards go into the holder wnich has the filters.
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And we do tests of the holders to make sure that the filters that

are in the holders are of the appropriate element and are in the
appropriate place. g

MR. POLAND: Cne final guesticn. On youx'mxﬁx.dosimeteri,
I gquess during your regular runs, could you tell briefly what you
do if you have audit dosimeters that didn't pass the check, and
you've already completed 50 badges or whatever?

MR. FPIX: Well hopefully, that never happens. But
that's a very difficult situation when yo! <now that something
has gone wrong in the run and you have to go back and determine
what happened and where it happened.

Each of our dosimeters -“1at goes throuch the system is
serially labelled. And by examining it -- that's one reason
there's a check dcsimeter every 5S0th; so that helps in pinpointing

where there may be any problems. But one can exam’ne through

the output of the run with a serial listing, you can pinpoint wner%
the problem has occurred, and by examining the response of the ;
audit and check dosimeters thereafter, as well as light source 1
readings, you can perhaps determine bias in the system. That E
generally docesn't happen. |
MR. POLAND: Do you feel there's a need to plot the

glow curves, to maintain a record of glow curves, so that possibly
you could do a paper check on previous dosimeter readouts?

MR. FIX: Well, I think if you have a system =-=-

interpreting the glow curves, that would be very nice. We use
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glow curves to set up our entire processing sc that we know that
we're emptying the drafts. When vou're doing large processing
as we do, you want to keep the individual readout as short as
possible, but you want to be sure you don't make

the 600's. But as far as retaining individual glow curves, I
think it would be better to digitize the information and have it
computer checked. I don't think just having it on the storage
scope and looking at it does anything in itself. I think it's
very valuable to digitize theinformation and to have some method
to interpret it.

MR. HILL: You did say that all 600 and 700 chips are
expcsed to low doses for gamma. What about for neutrons? Do
you have -- like the 600's, all c¢f them, ard they have to fall
within a certain percentage range, also?

MR. FPIX: Yes. And we have much more difficulty
matching 600's, as you would expect. Usually, we do match 700's
very easily, but 600's may take us months. To match a new batch
with the response of our historical. And those are exposed to
low=level neutrons.

MR. ALEJ(ANDBR\': Jack, do you make any use of any of
the statistical formulas that are used in guality assurance to
determine how many or what percentage of your badges to include
in the audit program?

MR. FIX: I'm not sure if I understand vour gquestion.

We use statistical methodology to determine what our acceptance
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criteria is, based on the raesponse of dosimeters that are in the
system. We use statistical methodology.

MR. ALEXANDER: But you mentioned a couple of numbers
where decisions were made, like 1l in 50, and there was another
number you used. And I wondered whether those were selected
arbitrarily or if some mathematical formula used in guality
assurance was emploved.

yR. FIX: With reference to the plus or minus 10% for
an individual badge, or plus or minus 2% between means? Those
were not statistically derived. They were attempts to be able to
add dosimeters to the system and not add too much variability to
the system.

MR. ALEXANDER: Okay, thank you. There are == I guess

we're all vaguely aware of statistical criteria or formulas that a:x

used in sampling, to determine sample sizes. And I don't know
whether such criteria have a role in personnel dosimetry quality
assurance or not. I wish I did know.

I'll call for a l0-minute break at this time.

(A short recess was taken.)

MR. ALEXANDER: The next speaker this morning is
Dr. Craig Yoder from Battelle Northwest, who will talk to us I
believe about the intercomparison study of dosimeter calibration
which is con=idered to be part of the gquality assurance program

there.
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DR. YODER: Let me introduce what I'm going to say by
a brief description of what I'm involved in at Battelle, and
sort of what our philosophy has been on calibrations and personnel |
dosimetry systems.

There are many facets that gc into a dosimetry program,

and I think in the course of today and yesterday we'wve seen that

it involves an administrative process; Jack Fix just recently
described scme of the pre-dosimeter process where we screen chips,g
scme of the auditing procedures and indicated that there are
various administrative reviews and perhaps maybe scme technical
reviews of how we accomplish assignment of occupational doses.

An interesting or at least a very major part of this
is calibration of the dosimetry. We at Battelle, in terms of our
routine program provided in the check and calibration dcosimeters,

will calibrate approximately 12,000 dosimeters a year in addition

to many, many instruments, procbably averaging between 70 and 80

instruments a day that are calibrated.
My basic function is providing some technical support

and perhaps information to this routine program of calibrating

instruments and dosimeters. We have been pursuing in several
different areas research aimed at perhaps providing some additionai
information as to how calibrations may be performed or at least

may be somewhat standardized. This is a very technical area that
lends itself to a lot of procedures and standardized types of

things, and we want to make sure that if they are standardized,
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they do have some flexibilitv to adapt to what will be scme new
radiation environments in the fiture, and also, lend itself to
improvements in the technclcogy itself.

It's somewhat elementary here, the first statement.
But the purpose of the calibration is to somewhat correlate the
dcsimeter response to a measurement of abscorbed dose that a perscn
may receive. This is what Phil Plato somewhat described yesterday:;
that the dosimeter response is indeed some physical characteristic
like light output or scmething. But what we're really trying to
do is create a radiation environment that we can perceive or
measure what the dose is an individual will receive. And once we
have made this measurement, or at l¢ 3t ascertained what the dose
might be for a well-controlled or well-characterized radiation
field, then we will irradiate a dosimeter and compare that dosi-
meter's response to what we perceive the absorbed dose to be.

Well, in conjunction with this, the calibration provides
this element of gquality assurance in that w2 have some documented
evidence that our assignments are made on some scientific
principles rather than perhaps judgment or some things like that.

Qur calibraticns are quite extensively recorded. We
alsoc are in the process of computerizing a great deal of the
information that we process. We are trying to implement or
computerize the control cof our X-ray system and tc make real time
corrections for voltage fluctuations,perhaps variations in the

ampere output, make real time corrections ¢f pressure and
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temperatur2 and also make sure that the calibration dosimeters are
well identified and will continue to be identified throughout the
whole system, trying to avoid maybe some clerical errors or

such as that.

Some of the objectives we're trying to achieve, and I
think it's been alluded to several times, is that one is
basically interested in what's going on ocut in the field. Those
are the doses you're required to measure, and these are the ones
that we're trying to calibrate to. And as I mentio 2d, one of
the facets of calibration is trying to determine what the dose
to an individual might be in that radiation field. And this has
led to a variety of our research; one example being our interest
in Cyx values; that is, if you have a well-characterized field,
what is indeed the value that will relate to absorbed dose?

We also are interested in providing some consistent
radiation fields. Now, this may seem somewhat elementary, but
it's very important because some change in your system may show
up in various avenues at various stages of a dosimetry review or
audit or run, and you want to really be sure that the change -is
maybe due to a breakdown in your technical system and nct really
a major change in the radiation environment of your wcrkers.

That is, is the dose really something that scmeone is receiving
and not something that has been created due tc a technical change
or indeed maybe an error in the calibration laboratory. So

reproducibility is something we have been very keen con, ané it
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gets to be somewhat of a problem for some of the new types of
radiations that we are going to be experiencing at Hanford.
Jack Selby indicated that we will be experiencing scme high
enerqgy photon fields.

Well, there has been a great deal of high energy photon
worked on in the medical applications, particularly in radio-
therapy, but we're beginning to see a need for a different
approach to high energy photon dosimetry for health physics
purposes. Basically because the scurces are different, and we're
also having, in addition to maybe the high energy sources, we
have low energy sources combined, and the effects on the dosimeter
can be scmewhat interesting.

One of the projects that we are currently investigating

for the Department of Energy is to trvy provide scme technical

] guidelines for personnel dosimetry calibrations. Now, this study
16 |

is looking at several features that we think are important. One

is calibration variability, and I'll discuss this later. That is,

| each of the DOE contractors has its ocwn need. What are the

variabilities between them? How might these te examined sc that

{
[}
|

|
!

we know that there might be a comparable level of gquality dosimetry

at each of the contractors, but still account for the different
needs of the contractors themselves?
Another area is calibration procedures. Now, som2 of

these I think are very or must be site-specific, but there are

certain approcaches that I think are logical and I think the standar§
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or at least the proposed standard, will indeed affect how one
might calibrate, particularly if one is passing a test. You're
going to have to calibrate, or at least have some kind of correc-
tion factor, to those environments.

The third area, and this is the intercomparison area;
that is, ,.,u may have scme calibration prccedures, but there is
no guarantee that these are actually employed. And perhaps the
procedures in themselves identify all of the things that need
to be identified. The intercompariscn program, we think, is a
geod avenue to identify intangible features. And I'll discuss
this in a little bit.

The calibration variability I think has somewhat been
alluded to and is a basic function of radiaticn sources. Now, at
Battelle we maintain a really wide variety of scurces. We have
approximately 25 X-ray techniques that we can use, either filtered |

or K fluorescence types. We have several isotope sources, we have

several neutron sources and we have an accelerator and we have |
access to some other facilities that may have even more unigue
radiations. |
We're locking at these, trying to understand what is

happening when we're doing the calibration. What is happening to
the dosimeter when it's being exposed, and indeed, if we calibrate
perhaps one or two sources, what might we miss? Indeed, the
radiation environment or something else. I think %his is somethin§

that we want to be much concerned about. I think the C, values
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are pointing this cut; that while for cesium and cobalt it may l
be very -- not introduce a major error if one assumes that roentqﬁr
values equal the absorbed dose; that is, one to one, at low é
energy photons, this may produce a sizeable error in that it might%
be more than one to cne; perhaps one and a half to one or so.

Another area is exposure geometry. This is very
interesting, and I think a lot of us may have experienced this
in the pilot study. That is, your calibration geometry may be
quite a bit different than the test laboratory's geometry. And
most important would be neutron calibrations where scatter and
particularly if have an Albedo neutron dosimeter the phantoms and
setups it may be quite imperative that you duplicate or at least
come very close to duplicating what is being done in the testing
laboratory.

Even the source design itself is a very important thing.
If you have a source that may not be suitable as a point source
but use it that vay, you will introduce some errors due to the

antistophe of the source. 1In fact, one can only receive a calibra- -

|

tion on the output of the neutron or a californium scurce; it

doesn't necessarily mean you know what the £luence may be at a
certain point away from that source.

Another indication that we studied is scatter. Now,
scatter is a very important extraneous element that tends to take
a well-characterized beam that you may be able to kaow the dose of‘

and change it, so that you may not know the dose as well as vou
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would like. Scatter is a major problem in neutrnn types of
irradiations, particularly with, again, the Albedo dosimeter.
Room return can be a problem; this is one area that we are at
least initiating investigations in, and we are working with NBS
and some of the laboratories to examine this factor. Evervyone,
unfortunately, has a different room, so calibrations unfortunately
will have some degree of variability. And I think this will have
to be addressed. I don't know the exact nature of the outcome at
this time. |
Scatter, and another area is the use of tissue equivalent
phantoms. This husn't really been discussed i. great detail as
yet, but tissue equivalent phantoms are -- there are a wide variety
of such phantoms. I think in one study by White in England, he's
probably identified maybe 50 or 60-ocdd different tissue equivalent
types of materials. And indeed, a very common one is the water

phantom or perhaps a block of lucite or polyethylene mavbe in

Scie cases or perhaps the Alderson-Rando(?) phantom.

But these phantoms, just being of different materials,
will have different scatter purposes. We have found that not £o
Se a major problem for photons but it may indeed be a major

problem for neutron calibrat’ ns.

Another area is the positioning of a badge or dosimeter
on a phantom. We found this to be somewhat crucial. If you place
it in the center of the phantom or perhaps on the edge. This can

maybe be standardized in one lab, but in a multiple or large
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process, you may want to do several dosimeters at a time and you
need to know what effect you may have by having a positicn error,
or a position-dependent factor.

The last area is the adaptations area where one is tryin

to extend one's capability; that is, to new areas of health physic

NP, (AL . P B S PR (B

or dosimetry that we see coming.

At Hanford we are seeing the development of high energy
photons. We also are having a very large accelerator trying to
duplicate the irradiation environments of a fusion reactor. We
really don't know what to expect from this type of accelerator.
We know it will be unique and it will be of energies and perhaps |
types of radiation that we have not really gained a lot of
experience with, so therefore, we will be trying to work with
perhaps some other contractors who have had maybe some of the
experiences that we anticipate.

Qur calibration procedures -- we get hit from two

angles on this. Battelle has its own gquality assurance department,

and they come around and, as a researcher I feel -- or as a

scientist -- they come around as a thorn in my side looking at my ;

|
procedures, but then again, as an administrator I see it as a nice |
way to cover my trail.
Here we have a need for uniformity of approach, and

that is, are we going to calibrate things day to day, or year to

| year, and if we make a change do we have it well documented so that

the next guy who comes along after I'm dead and gone will know
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what we did and will know what happens when he effects a change, ;

or at least what was going on.

|
|

In addition, procedures provide you with technical base

|
for your decisions. That is, if you find that there is an improvi

|

ment, you haven't documented that indeed the improvement is worth-i
i
|

while. Many times people make changes and I think these need to

be very well investigated so that it is known to be an improvement
and that the change is not going to produce an unbiased or somewhat
of an effect like that.

As an example, the Cy values, we feel that there is
e

quite a bit of need to document the selection of the values, and
perhaps supporting evidence or whatnot so that, as Greta indicated
when better values come along we can indeed identify these as
being better values and perhaps we'll not be subjected to some
criticism for arbitrarily changing things. We've got it down in

place beforehand.

The intercomparisons -- as I mentioned, we can have all
the procedures in the wcrld and we don't know that they're going
to be implemented correctly. Well, intercompariscon is a way
that at least helps you have some feel that you're implementing
things right. As an example, we maintain a variety of inter-
comparison standards such as ionization chambers, that we will
have calibrated at NBS for an X-ray beam. We will also have this
calibrated by a private calibration laboratory. And then with

our own free iron ion chamber, which is the primary standard,

ALDERSON REPORTING COMPANY, INC.



300 TTH STREET, 8W. , REPORTERS BUILDING, WASHINGTON, D.C. 20034 (202) 664 23456

10
11
12
13
14

15

16

17

18

we'll calibrate the chamber ourselves. So here we have three
different calibrations of the same instrument, and we can check

with our own methods to see that indeed we are carry.ng out our

own primary calibrations in a fashion that is agreeable with some

of the other laboratories.
This is most important because we do have a lot of

X-ray techniques that we must calibrate o.rselves. That is,

there is no calibration that can be attained at other laboratories

that provides some traceability. This is particularly important

right now in K fluorescence X-rays, but maybe we'll have a change

in the future.

Another thing that it identifies intangible factors.
Many times, things come up and we really don't know why they're
there and an intercomparison helps you to at least identify that
there's something going on, so let's loock at it and go ahead and
find out what's going on.

And the other thing is it also provides an avenue for
technical discussion. That is, it forces you to reaét tc other
people in the industry. And I think this is something that's
really needed if we're going to continue to develcr and improve

the system.

To summarize, here are some influences I've seen of the

dosimetry standard we're looking at. That is, it does influence

cthe calibration procedures and yocur approach or your method.

You are going to be looking at calibrating, or at least being able
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to measure the doses resulting from a variety of sources. Now,
these may not be suitable to your immediate need, but you will
have to be able té provide the dosimetry; that is, can you at
least, if your condition is this, can you calibrate and perform
a dosimetry for these? And I think the sources we have now are
easily enough done so that if you can't probably do a very good
job on some of them, perhaps you really ought to lock at ycur
process I think. The cesium socurces and things can be quite
easily calibrated.

But the standard also emphasizes the technial approach,
I think. Thatis, these are the sources and this is what you do,
maybe a tissue-equivalent phantom, this is the thing like this.
But there are other elements of a dosimetry program that you want
to attack or at least address, and these stem from the administra-
tive features. Phil mentioned the clerical errors and things.
Well, here we have this and huw are we going to improve that?
That these don't occur, or perhaps can we alter the situation so
that if a test has failed or something we can at least identify
the reason and perhaps adjust our acticns in accordance with that.

The other thing is the adaptability or the flexibility
and we may be able to provide factors that will relate our
calibrations to the testing laboratory. Sometimes these factors
introduce other problems. It's been mentioned that perhaps if
you use a different beta source you can just get a conversion

ratio that will relate to Strontium 90. Well, this is very ZIine,
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but if you're going to be testing for low=-energy X-rays, sometimes

your beta source calibration can influence how you're going to
interpret to low-energy X-ray dose, particularly at the shallow
depths and things where we have a variety of influencing effects
going on.

The overall focus, I think, is that it's a very good
apprecach and I think it does do a job in trying to identify or
a. least indicate the overall performance of the system. I think
what may be neeced is some method of distinguishing the types of
errors that may occur and perhaps allowing scme to be understand-
able. And we're locking at them in that light. Perhaps adminis-
tative things, because each person has his own way of approaching
the problem. You know, I may want to set up with a manager and
a boss anéd put myself as boss, but here again, somecne else may
want to put me as the lab technician, which may not be so bad.
I may get out of the limelight.

That's my presentation.and I'll be willing to address
any questions.

MR. ALEXANDER: Ellery, do you have anything you'd
like to add to the DOE discussion this morning?

MR. STORM: No.

MR. ALEXANDER: All right. I believe that concludes,

then, the quality assurance presentation of the DOE contractors.

Moving now to the Department of Defense, we have with us I believe

Phillip Jackson from Lexington of the Blue Grass Army Depot.
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I don'c know your rank or if vou have one, Phillip, but I'll call '
you Mr. Jackson. i

MR. JACKSON: Thank you. Maybe I'd better explain my ‘
position. You don't know whether I'm ranked or unranked. But é
I'm a civilian employee of the Department of the Army. I might |
also explain a little bit about my background, why I'm up here
instead of one of my colleagues who probably ought to be up here.
That is becausa of the title of the address this morning on the
quality assurance aspects of dosimetry. And I am Chief of
Quality Assurance Division at the Lexingt?n Blue Grass Depot
Activity, for which I both have responsibility for the dosimetry |
program, or the dosimetry lab, and also the Army Calibration Lab
for the area of radiation standards.

I'm very pleased to have the opportunity to represent

the U.S. Army and Department of Defense at this meeting, and to
discuss with you some of the quality aspects utilized by Lexinqtong
Blue Grass Depot Activity in providing perscnnel dosimetry to E
civilian and military personnel of the U.S. Army.

To give you a better picture of where we fit in the
Army structure, this slide shows the organization as it exists
today. Over the years thers have been many name changes. The
original organization at the beginning of the Army Photodosimetrv
Service, was the U.S. Army Signal Corps which was located at
Fort Monmouth with the Lexington Signal Depot, which was located

at Lexington, providing the service under the general guidance of
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the Office of the Chief Signal Officer in Washington, D.C. !

Mr. Alexander mentioned that Greta Ehrlich had prcocbably more
experience in this area than anyone in the room, and I would not
dispute that. I know we started the Army Dosimetry Service in

the early 1950's and she was a great socurce of information and

assistance at that time. And any success that we've had in this
program I'm sure is primarily due to their efforts there at the
National Bureau of S tandards.

This chart shows the guidance channels that we have in

the Army's system. Of course, the primary responsibility for the |
Army personnel exposure to ionizing radiation is the responsibilitj
of the Office of the Surgeon General at the Department of the Army
level.

Through them, the program has been assigned to DARCOM,
which I showed in the slide where they fit into the organization.
In DARCOM, the primary respcnsibility for the administration of
the dosimetry program is the Quality Assurance Directorate, with

technical guidance from the Safety O0ffice and the 0ffice of the

Surgeon at DARCOM level. Our administrative channel is through

DESCOM which is located at the Kenny(?) Army Depot in |
Chambersburg, Pennsylvania, to Lexiugton where the actua' service |
is performed. :
As I mentioned, we do get our technical guidance
directly from the Office of the Surgeon and f£rom DARCOM Safety.

Qur mission statement, as given or published, is

ALDERSON REPORTING COMPANY, INC. :
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provides photodosimetry services to all armies worldwide. And
as you can see, it's pretty limited; it says photodosimetry. And
as you may gather, we're the first processor up here who has

talked about photodosimetry, because everybody else talked TLD.

|
|
|
|
Well, the Army system right now is still using the film badge. :
And there are several reasons for this, scme of which we like E
but we may not be able to contend with it forever. We keep losing E
film makers. i
My talk today will cover two 2reas relating to the |
Army dosimetry program, and the first subject is a brief backgrcund
of this program to better help you understand our invclvement at
Lexington and the part that we play in the overall dosimetry
progran.
The first £ilm badge operation in the Amy originated

at the Signal Labs in Fort Monmouth in the early 1950's. As thr:

Lab began processing their own badges, other Army elements

requested that the Signal Labs also process film for their
personnel who were working with sources of ionizing radiation.

In early 1954, the Signal Corps assigned responsibility
for providing the £film badge service to the Lexington Signal
Depot. From 1958 to 1977, Sacramento Army Depot provided a portioﬁ

of this Army service. However, Lexington is now the only scurce

|
|

of this service for the Army.
This program has been in operation at Lexington now

for about 26 years. There have been many improvements in
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equipment, film, procedures, technigques over the years. Many of
these will be mentioned in my discussion of the guality controls

associated with the dosimetry program at Lexington.

For purposes of this discussion, I've broken the gquality

control elements down into five areas that you see listed here.
Some of these have been covered by other persons but I'll still
go through my prepared presentation. There may be something a
little different that we do.

First, in the area of calibration our films are
purchased from the manufacturer in approximately a six-months
batch with the contract specifying that all the films for that
group be of the same emulsion or batch number. Each new film
emulsion is calibrated by selecting samples of film and expcsihg
them to doses of radiation, which is measured by NBS traceable
calib 'ated R-meters, Shcnka chambers or sources. Standards and
equipment are calibrated periodically by the Nucleonics Primary
Reference Lab which is also located at Lexington, and which is
the highest level lab in the Army calibration system.

Cobalt 60, Cesium 137, Radium 226, natural uranium,
Strontium-Y¥-90 and the various NBS standard X-ray technigues are
available for use. Unmoderated plutonium beryllium neutrons are
used for neutron film calibration. We have always performed the
c iibration in free air. However, we do not foresee any
problems with converting to the phantom calibrations if the

proposed standard is dop* 1.
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In the area of dose controls. A customer's film shipment

iz selected from consecutive films from one box. A minimum of
two additional films from the same box are selected and retained
at the laboratory to serve as quality control checks. One of the
quality control films is expcsed to a dose of radiation, which
produces a good response in the low-range film component of the
f£ilm packet, while the other quality control film is expocsed to

a dose which produces a mid-range respgonse on the high-range
component.

The expcsures of the quality contreol films are made at
the midrpoint'of the wearing period for the films which they
control. When personnel films are returned for processing, the
quality controls films are placed with them and are processed in
the same processing rack. The data obtained from the gquality
control films is then used to adjust the calibration datz to
compensation for minor variation of the film batch sensitivies
and film-developing procedures.

In processing controls, the processing machine which is
utilized in the dosimetry program autamatically times the stay
in each processing sequence to assure uniformitv. Processing
chemicals are changed after approximately 4000 films have been
processed and new chemicals are shot for processing unused
excess film to stabilize the chemical before personnel films are
processed. The chemicals are held at a constant temperature plus

or minus .l degree F. by water circulation system. Neutreon films

ALDERSON REPORTING COMPANY, INC.
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are not processed until the chemicals are aged by processing a |
mininmum of 1000 beta gamma £ilm,

Evaluation Controls. Our experience has indicated that
personnel films cannnot be accurately evaluated by machine methods
alone because most exposures occur at various angles where the
badge has t 2en partly shielded. We have found that the only
satisfactory method of evaluation is to have experienced techni-
cians visually analyze the exposure geometries involved and apply
human judgment along with machine-measured densit; readings to
make the best dose determination.

Unique or questionable exposures and high-level exposure§
are reviewed by a qualified physicist.

One of the most important aspects of the quality program
for dosimetry is the audit of the technical and procedural copera-
tions. Audits of the dosimetry operations are performed on an
unannounced basis by elements of the Quality Assurance Division,

who check for compliance with applicable regulations and standard

operating procedures. Other audits are performed by such aqenciesi'
as Office of the Inspector General, the Army Environment Hygiene F
Agency and DARCOM Field Safety Office.

In addition to the procedural audits, periodic checks
are made on the accuracy of the dosimetry program by expesing
test £film to known doses of radiation and sending them throuch
the normal processing and evaluation channels.

Results are compared and analyzed to determine the :reason

ALDERSON REPORTING COMPANY, INC. i
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|
for variations. One quality check that we do not recommend but g
have not been able to aveid completely is the test by the customeri
of the service. Many persons apparently do not believe inthe
effectiveness of the film badge and are determined to test to

see how it works. This usually results in reported over-exposures
and in investigation by the Office of the Surgeon General.

We prefer to leave the testing to those qualified in the field of
dosimetry.

This concludes my presentation. I have twc very capable
persons with me who I would like to introduce. Mr. Jce King and
Mr. Edwar? Abney, both of whom have been asscociated with the
Army dosimetry program for many years. We will be glad to answer
any questions now or to discuss any facet of our program privately
anytime during this meeting. I'll take care of the geneval
questions, they can take care of the technical guestions.

MS. DENNIS: Nancy Dennis, NRC. My gquestion has to do
with the number of badges or the number of films per box. You
said there are two films held back, and I was wondering that's |
per how many others?

MR. JACKSON: That's for each customer. If he gets

five films, we still make two dose controls that go with t'.cse j
Sive films.

MS. DENNIS: So if he gets five or 5000, then vou
have two. |

MR. JACKSON: Right. I said two per box. Of course,
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I think there are only 150 films in a box, so if a customer gets

nmore than 150 films at one wearing period, then naturally we would

hold film from each box that he's provided.

We have a special reascn for this. I'd rather not go
into it. It concerns the quality control of the film produced
by manufacturers.

MR. ALEXANDER: Mr. Jackson, the film that you process,
are they entirely from the Army or do you do processing for other
services or other branches of the federal government?

MR. JACKSON: Our charter says that we provide service
for the Army and DLA, Defense Logistics Agency. We've tried to
provide it to other federal agencies and we had complaints from
Qur commercial competitors, so v2 are restricted strictly to the
Department of the Army.

MR. ALEXANDER: I suppose that some of the Army operatio
are licensed operations and some are exempt from licensing. T,
that true? Maybe Col. Wangemann would ==

COL. WANGEMANN: Yes, that's correct.

MR. JACKSON: That's true,

MR. ALEXANDER: PFor your licensed operations, then, if
the Commission goces ahead with 2z mandatory tL:st and certification
program, then your dosimetry service would hecome a certified
service, I presume.

MR. JACKSON: I'm sure we would do that. We've been

encouraged to participate in all the tests, back when the

ALDERSON REPCRTING COMPANY. INC.
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National Sanitation Foundation ran their tests, we participated
in both of these tests and I'm sure our guidance from higher

level would be go to with the program as certified.

MR. ALEXANDER: Thank you very much. We appreciate
your preparing that talk and sharing with us the elements of
your quality assurance program.

We'll move now into the area of the commercial processors

We had locked forward to having Mr. Nells Johnson from Eberline

with us this morning, but I haven't seen him. Or Rosemarie 1
Then we'll only have one presentation from a commercial
processcr, that will be Bob Wheeler from Landauer.
MR. WHEELER: We wish to thank the Nuclear Regulatory
Commission for inviting us to express our views on the guality

control and quality assurance measures that should be adopted by

all processors if performance ccnsistent with the test criteria
standards is to be expected as typizal of the regular service.
First, however, we want to confirm our continued

support for the prompt and timely achievements cf the cbjective f

of certification of personnel dosimetry processcrs. |
As shown by the University of Michigan, all intervals

of the certification test standard are passable. However, before

some measurable impact of this program can be expected, these

standards of precision must be assured on a ccntinuing basis.

Therefore, each processor must have a program to assure the

integrity of a1is badge configuration, identification of the

ALDERSON REPOR . NG COMPANY. INC. 2
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dosimeter, calibrations, dc 'imeter processing, dose interpretation}
reporting routine and recordkeeping policy.

Each of these key functions require guality control and |
points of audit that can be defined to assume their effectiveness.
A documented gquality control and gquality assurance program is a
prerequisite to a ccnsistent performance. While gquality control |
is concerned with monitoring day-to-day operations and unit |
control, quality assurance must be responsible for the adegquacy qg
the guality control program and the overall performance level of
the processcr. As a result, gquality assurance responsibility must
have a line directly to top management and cannot be a function of |
operations.

In order to meet the performance standards of the

certification test, a technically competent badge configuration

must be used. TFollowing these periodic examinations, it must be

assured the same badge configuration is used in the routine ;

service and that a no less competent design is substituted or used;
i

in the service. | -
?

The objective of the processor of personnel docsimeters

: !
is the reporting of correc: expcsures for the correct individuals.

|

In all instances, a reasonably effective dosimeter identification

format must be maintained. There are a few options for dosimeter
identification available for all dosimeter types. Certain practices

should not be considered acceptable.

For example, the procedure of using X-ray ideatification

ALDERSON REPORTING COMPANY, INC. |
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through marking personnel monitored film clearly presents the
problem of identification retrieval in the event of a higher
exposure when high optical densities will be measured, making
the decoding cf the X-ray imprint nearly impnssible, and at a
time when errorless performance is most critical.

The other side of the guestion is calibraztion standards. |
Certainly this calibration requirement must have been met in
order to initially pass the certification tests. Since these
tests are only a snapshot in time, maintenance of this benchmark
must be assured. While this requirement will be met in part
with pericdic testing, the chambers used for source calibrations
must be regularly recalibrated by the National Bureau of Standards,

We further recommend that the dosimeters used by the
processor actually be exposei by the Bureau and evaluated by the |
processor to identify and define areas of ambiguity. Records of

these calibrations can be objective audit criteria.

The critical phase of the processor's ocbjective is the '
actual processing of the dosimeter and the acguisicion Jf scme ‘
quantified value :that can be directly related to dose. 1In o-der ;E
that this objective be maintained, the prerequisite of NBS |
traceability is essential. : |

Taking film as an example, no persconnel £ilm should everi
be processed without pre-exposed calibration film being present in

the solutions at the same time, the cptical densities of both

being determined and recorded in scme sequential manner.

ALDERSON REPORTING COMPANY, INC. |
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This normalization to processing variables can be applied to other |

dosimeter types as well. ;
In the case of TLD, for example, we expose all dosimeter%

to a standard source each time the TLD is evaluated, and then !

re-evaluated. This permits adjustments of the initial value to

account for individual variations in dosimeter response. Since %

film cannot be re-exposed, complete response characteristics

must be obtained anc recorded for each manufactures's [ilm lot

or emulsion run.

We find it extremely important ir our QA/QC program to
insert in each q;oup of personnel dosimet -s, dosimeters that are
pre-exposed to values unknown to operations personnel. Before
the results of that batch are released to the customer, the results
of those CA dosimeters must fall within predetermined limits.

If not, the reason for that variance must determined and

personnel exposure adjusted accordingly.

Certain artifacts can be expected in both £film and |

TLD. For that matter, in any dosimeter, and they can imduce |

|
errors into the dose interpretation. The QC program must include g

|
the provision for identifying these artifacts and minimize their i
effect. Procedures must exist where the processor will identify |
these artifacts and compensate for them or describe their descrip-:
tion in an acceptable manner. |

The final work centers compare the documented exposures

for reporting to the wearer of the dosimeter, and then long-term
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retenticn of this date and, in the case of film, long-term
retention of the processed film, Procedures must gprovide for
final verification of these results to the da%: generated in the ;
evaluation process. The document storage facilities must not
only protect the document being stored, but provide for positive
identification for eventual retrieval.

Finally, it is recommended that processor QC/QA

programs include continuous exposure evaluation formats, replicatin

the testing standards to be adopted. Records of these results
are an important quantification of the prog:am. It is further
recommended that when individual processors's claimed dose
performance levels are lower or higher than the test criteria
parameters, these limits be included as part of their inhouse
performance test and subject to art.

While these comments are not intended as a specific
outline of a final QC/QA program, we believe all points are
critical to assure continuous and stable dosimetry performance
in the spirit and form of the propcsed regulation. I've

intendedly kept this presentation short, hoping that we can have

some further discussion on specifics of QA/QC programs. Obvicusly(
we have a very detailed, indepth inhocuse program curselves and ;
I'd be happy to discuss any phase of this which may be of

interest to the Committee.

MR. LLOYD: One of the guestions I've had and no one

has alluded to it, particularly in £ilm processing this morning,

ALDERSON REPORTING COMPANY. INC.
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what kind of quality assurance program do you have on the film

processor itse) "> That is, in the developing. Are you running

anything so that you car menitor excursions during the developing

period? |
MR. WHEELER: You're talking about in the solutions?
MR. LLOYD: True. If you have a processor using

sensitometry to monitor this,and if you are, how often is this

being done?
MR. WHEELER: We do use a batch process system, first

of all, as cpposed to an automated developing system. Let me

= o

tell you a few details that are important to this sort of procedur

(SR

First, before any film is processed, a set of pre-exposed
calibration film are processed first thing in the morning. These
are exposed to known levels, they're processed in the baths that
are prepared the uaight before. Before any film is permitted to

be processed, these pre-expcsed calibration film are then processe

read and compared to what the known doses are.

R NI R R R e

Secondly, the process itself, what we call a batch or

a process, consists of a couple thousand film. In this batch,

there are 2 sets of pre-expcsed calibration film varving in dose
range from a couple hundred mr to 500 roentgens, and I believe
there is something on the order of 8 to 10 -- I don't remember
exactly =-- film in each set £or each film emulsicn or film lot
manufactured by Eastman Kodak For our particular facility, we mav

have three emulsion runs simultaneously in the sense that we will

ALDERSON REPORTING COMPANY, INC. .
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have one large active run or emulsinn run; there would be film
that can be expected, that are late film from up to six months in
the past. At some period in time we would now introduce a new
emulsion so we can't have the three emulsions being processed at
one time for each emulsion lot. It is handled and computed
separately and calibration film are included for each particular
emulsion they're in the process of at that time.

With LD, as I mentioned, we include not cnly pre-
exposed TLD's in every cassette, and a cassette runs 52 TLD chips.
There are two blanks, two exposed dosimeters, two in the beqinning*
two in the end. Each dosimeter is then re-exposed to a standard
source and reread, and this adjusts for individual variations in
chip-to-chip readings. There are sensitivity changes tha: you

might expect with time.

We found that over the course of years, just relying on
batches from Harshaw was inadequate; that there were some batch
variations. With use, you find that the chips do change in
sensiiivity for many reasons, from heating histories, radiation
histories, just chipping of the chips themselves that can't be
detected, wearing of the edges. So we improved our accuracy by
cettexr than a factor of two by this recalibration process.

Any other guestions?

DR. PLATO: If you did not make the correct batch
corrections or lot corrections from lot to lot from RKodak, do vou

have a feeling of what sort of variations you would be faced with? |
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MR. WHEELER: We make two sorts of corrections. First
of all, for actual sensitivity corrections; and secondly, each
emulsion run has its own calibration characteristic: formula.
And this is relative to the energy sensitivity of the emulsion.
Prom batch to batch, run to run, there -- first, I think
I have to say that Eastman Kodak does a fantastic job on repro-
ducibility. We've compared not only Eastman Kodak but film that
vere made in Europe and film made in Japan, and we just selected
American-made Eastman Kcdak film as being superior. Superior in

these sense of the entire emulsion run. The way I understand it,

| what emulsion is == it's difficult to see this happen because it's

obvicusly very dark, so even though yo; may have a tour of Eastman
Kodak facilities you really don't see anything.

But apparently, the emulsicn is coated on a very large
role of plastic, which may be a couple thousand feet long and
maybe about 60 inches wide. And the uniformity is extremely
un;form throughout this sheet. From emulsion run to emulsion run,
now they are pouriing the chemicals together, and I hope nobody
from Eastman XKodak is here because I'm sure this is a verv crude
explanation of how this is performed. But they mix this in a
big buckeﬁ and then pour it into the machine. Frem batch to batch
you can expect different amcunts of silver in there, which is
going to change the energy sensitivity, and alsc, the thickness
and the amount of silver will change the dose sensitivity.

We do not find much difference in energy sensitivity
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changes. The errors that we find are probably covered in just
errors in measurement of our exposures. The equations come cut to
be different each time, but when you look at them all you see

that there's not really much difference; that they really are

very reproducible.

As dose sensitivity follows, plus or minus 10% would
probably be wide as a limit on the dose sensitivity variation.

The optical density per unit dose is probably within plus or minus
108, or very close to that.

MS. DENNIS: I'd be interested in hearing a discussicn
of any special gquality control or assurance measures that ycu use
with accident dosimetry, or if you know that there's a suspected
high exposure accident, et cetera.

MR. WHEELER: Usually we don't. Are you speaking of
in a test or in an actual case?

MS. DENNIS: In an actual case.

MR. WHEELER: I'm just trying to think of an actual
example. Usually, it comes as a surprise to evervbody. We £ind,
and we process many, many thousands £film a day and many thousands

of TLD's a day, we may have a half a dozen or a dozen dosimeters

per day that are extremely high exposures. Normally, what haprens |

is the case where a nurse distributing badges leaves the box of

badges in the cobalt therapy rocm while she's doing something else

and forgets to take it out. Very seldom, folleowing investigation, |

as anybody here probably knows, is there a true exposure to a
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person which exceeds a few hundred r. “ut we do have a number of
dosimeters that exceed this every day, and that obviously requires
some sort of investigation or identification by the customer.

If we are told in advance, and this is usually what we
would classify as a rush or an emergency film -- we really handle
it the same way as any other film except it goes ahead of every-
thing else. 7Tt's just processed immediately. If we know scme-
thing is coming in at the airport and we have a delivery service
waiting to pick it up, we just have qualified, our best qualified
experienced people there ready to process and evaluate it.

Very likely somebody suspected what the dose was, and we might
bracket that Josimeter with pre-exposed dosimeters on both sides
of it. In fact, we definitely would do this. This is our ot jec-

tive in inserting pre-expcsed dosimeters in the process, as I

mentioned., from a couple hundred mr up to 500 r; is that hcpefullyi

we're bracketing any eventual exposure which occurs. And if
somebody were to call up, some organization, and susnect a dose,
for example, over 100 r we would probably then expose dosiueters
of that same emulsion or same TLD's to exposures of 130, 200 r
and then back down to 75 r, 30 r and so on.

Typically, what happens is that pecple grossly err in
what their estimate is and what the expcosure is; fortunately,
their estimates are usuallv on the high side and we find many
times that emergency film, when they're processed, or emergency

TLD's when they're processed, end up with exposure of 130 mr or
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71

300 TTH STREET, SW., REPORTERS BUILDING, WASHINGTON, D.C. 20024 (202) 6564 2345

10
1
12
13
14
15
16
17

LR 246

200 mr, fortuna*-..,. And obviously, once in a while we're
surprised, but everybody is surprised.

MR. ALEXANDER: Beob, let me catch you as you pass the
microphone. In your opinion, with TLD's which is the preferable
procedure for obtaining adequacy and consistency? To calibrate
each chip or to go through a screening process o eliminate those
that can be within plus or minus 10% or some criterion like that?

MR. WHEELER: We're obviously doing what is preferred;
to calibrate every chip each time, and to really underscore that
is the fact that when we starteé doing this, there was no way
to pass this additional cost on to the customer, but we did it
anyway. And obviously, it doubles your handling. More than
doubles it because you now have to not only evaluate it, but you
have to expose it and then evaluate it again. And then use that
data as an adjustment factor which has to be related -- well, if
you can imagine, we have a number of TLD readers. The problem
that we have is that a set of dosimeters read on one reader dces

not have to go back to that particular reader again. You just

don't want to be constrained that much. So we take the dosimeters

off of one reader after they're read, expose them, and then those

dosimete: sets are availal =+ o go back aad be reread on any

particular reader, which means that the individual tip calibration

has to be related again also to the calibration dosimeters to
adjust for reader variation, and then, to be readjusted again

for dosimeter variation. But this is probably easier, and I'm
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not sure if it's cheaper, than Erying to take care of lots and
calibrating lots and maintaining that information. Because the
same wearer does not receive, again, the same dosimeters, so it
would be a tremendous bookkeeping preblem to identify who is

|
getting which TLD and from what lot that particular chip came from?

We receive dosimeters from Harshaw on a monthly basis,

a few thousand a month, on a continuing basis. So the lot problem
audit problem, is very difficult and very complex. So maybe we
took what we feel is the best approcach but it also may turn out
for us to be the least expensive in the long run.

MR. ALEXANDER: Do you introduce an appreciable potential
€rror in making sure that You associate the right calibration
factor with the right TLD chip when it comes back from your
customer?

MR. WHEELER: We would like £0 have a system where the

chip itsel? is identified. We just don't know how to do that yet.

MR. ALEXANDER: I guess that means the answer is ves.

MR. WHEELER: We would like to advanc: further in that

direction. We would like to have something =- as film, where

’ |
you would have some positive identification in the sense of a f
|

?

binary hole sequence; a punched hole in the £.1lm, which is really
a positive type thing. ?

We would like to advance a little bis further in TLD, ;
where now everything is kept in Sequence and maintairs identity. |

I can't think of a time when we've lost identity of a dosimeter.
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But you do have a small area of ambiguity with TLD, which has to
be controlled and assured that you not lose the identity. So
you need covers fc- your cassettes and things like this to be
certain that when a TLD is placed in a certain position in a
holder, it's not goinc to come out of that holder. I'm not sure
if that was exactly the gquestion you asked.

MR. ALEXANDER: Yes, that's exactly right. Have you
kept track of or published or do you have any data you can share
which indicates the =-- in the process of determining calibration
factors for each chip, something that shows the variability among
chips in their response to irradiaticn?

MR. WHEELER: When we decided to do this, we found that
over a number of lots we had a standard deviation of scmething on
the order of plus or minus 17% in the dosimeter itself, which
we felt was intolerable. You just cannot start off before the
person even receives the badge with a 1l7% error.

By individual chip calibration, we reduced that *o
something like 6% or 7%. Apparently, Harshaw claims to have
plus or minus 2% of the instrument. It's actually probably a
little bit better than plus or minus 2% ?eproducibili:y.

However, by the time the dosimeter is actually picked up by the
reader, which is a backing system, automatic system, and then
positioned in the heating chamber and then the facing and reflec-
tion of the light, you probably end up with a total cf maybe

plus or minus 6%, and we feel this is reascnable.
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MR. ALEXANDER: Phil, you found a little wider varia-
bility than that in your site visit program, didn't you?

MR. WHEELER: Let me point out, though, this is the
chip itself. This is --

MR. ALEXANDER: I understand. But I believe you had
mentioned, instead of 17%, up to plus or minus 25% variability
in the chips.

DR. PLATO: No, I'm not exactly sure what you're
referring to.

MR. ALEXANDER: Well, you had told us that in talking
with processors around the country, many of them felt that you
could have as much as a plus or minus 25% error built into the
chips themselves if you used them without screening.

DR. PLATO: Oh, yes, okay.

MR. ALEXANDER: And if I understood Bob Wheeler's
response to my question just a moment ago, he found 17%.

MR. WHEELER: I said standard deviation.

MR. ALEXANDER: OH, that was the standard deviaticn.
I see, ockay. So those are not incompatible then.

MR. SELBY: We heard from Lexington Signal Depot that
apparently there's at least a minimum of two control 3icsimeters
or control film per 150 users, I guess you might say. And more
control films if the number of users is less than that 150; it

might be two per 100 or something. I was wondering if Bob has

any experience from his standpcint as to the need, because I think
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{
that's one of the gquality assurance aspects. The control dosimcte%v
that go along with the dosimeters to the user -~ how many he |
feels there ought to be.

MR. WHEELER: The way I interpreted the Army's procedure
was that this is assuring that the film received by Eastman
Rodak was in good shape. We used to use the Dentofilm packets,
and we tock three film out of each box of 150; one somewhere in
the teginning, somewhere at the end and somewhere in the middle.
We used them a little bit differently. We processed those before
the film were sent out.

Now, we buy our film in bulk and package it ourselves,
and the film when it comes off the packaging machine is in a very,
very long strip. It's 8 mm £film and each one is a separate tab.
To make certain that the film is packaged properly by us, and
also at the same time, assure that the film is of adeguate quality]

from Eastman Kodak, we remove -- and I'm not sure exactly the

procedure, but it's something on the order of thre2 film every |
100th film, and we process that before that film is assigned to
an individual.

Then there's an extremely detailed procedure, a very

complex procedure, of what action is taken if a defective film
is found. It depends on the freguency. Typically, if you £ind
one defective film in those three, the 100 £film before and the
100 £film after are tossed away. It just turns out that that's
more cost effective than taking additional samples of those 200

fil -
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The film that are used in the process when the film are :
developed are taken from that same emulsicn and are stored and é
then exposed, anq then when the film are returned, film from
that same emulsion run, Eastman Kodak's emulsion run, are inserted
into the develcping process. Is that really what you were asking,
Jack?

MR. SELBY: I guess -- yes, that's partly it. But I
was alsc interested -- I assume that you also will use control
dosimeters to try to determine the transportation problems, and
I was wondering if you had any experience in that area?

MR. WHEELER: Oh, yes. Every -- just for your general
information, we do no% give the customer an option of whether or
not he receives the control dosimeter alcng with his £ilm; there
is no charge for that film and it's just included. And that
£ilm is manufactured in sequence with the £film that he receives;
it just happens to be done that way because the film are assigned
by the computer. So when a particular customer's account comes
up for shipping, the first film assigned by the computer will be

a control film, and a label is applied automatically that it's

a control film. Then following that will be all the participant |
films.

This, then, is shipped in the same container to the
customer for use during that period, and hopefully, he returns it
when he returns the bulk of his other film. Cbviously, in many

instances the custcmer does many things with that control film.
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He may stick it in a badge and wear it, or he may scotch t pe it
on the wall or use it as an arei monitor or expose it, or it can
be exposed in transit. However, as one film in the calibration
set that's included in the process, it's an inhouse unexposed
film. So if no control film is returned, or if the control film
is exposed for any purpose at all, we still have identification of
what the base density is for evaluation.

We then go through a process of subtracticn of the dose
on the control film. 1It's not arbitrary, and if the subtraction
amount is greater than 50 mr and all or a certain fraction of the
participant film is greater than 50 mr, that amount of the control

£ilm is subtracted. However, the amount subtracted is also

recorded, so that we don't have the case of 500 mr being subtracted

and nobedy knows it was subtracted. Obviously, if there was a

high exposure of the control film, that probably is as important

to know by the customer as a personnel £film being exposed because

he's geing to find out or assure how that got exposed. It may
have been in transit or it may have‘occurred in his facility.
MR. EILL: You said that you receive maybe several
thousand badges or a few thousand new chips per month. Wi+l so
many new batches of chips coming in per m&nth, how 4, you
eliminate certain badges from your system? Is it like on a
timely basis of once every year, or if they don't meet certain
standard deviation, or when do you decide to eliminate certain

chips or badges from vour system?
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MR. WHEELER: It seems that people tend to lose dosi-
meters very rapidly. The attrition on dosimeters is about 30
menths or something like that. However, the dosimeters are !

examined by the person that takes the dosimeter out of the holder

and places it in the little cassette that will be used for
evaluation. So this person will visually examine the dosimeter
for cracks or chips or whatever, and then if there are any
noted, that person will put them aside and -- we don't know what
we're going to do with those but we've got a big supply of them
right now. We could probably sell those very cheap to somebody
if someone would like to buy them. There's an attrition in that
sense.

Also, if the dosimeter is found to under-respond or
over-respond by a factor of more than -- a factor of two or less
than 50% of what the average is on the second exposure process,
then that dosimeter will also be put aside and not used anymore.

By this individual calibration, you can tolerate much wider swings

obviously, in sensitivity. However, you don't want to have scme-
thing that's so insensitive that you have very large errors
because of the insensitivity. That happens very seldom, though.
And sometimes you have an over-response because of the
way it was used by the customer and some amocunt of dirt or some
foreign material was affixed to the dosimeter and now that's
burning or glowing every time the dosimeter is read. Which

obviously will cause a rejection of that dosimeter and it's taken
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out of use.
MR. STORM: I'm sorry, Bob, I'm not familiar with your %
badge. Do you just use a single chip in your TLD badge? |
MR. WHEELER: We have provision for up to four chips. |
The normal configuration is two; one shielded and one window area l
of a smaller, lower absorption.
MR. ALEXANDER: Bob, you offer I believe a polycarbonatcl
membrane for fast neutron dosimetry?
MR. WHEELER: We offer two. One's a polycarbonate and
one is a CR-39 which is a relatively new type material. CR-39
is a material that's similar to what's used in contact lenses
and is a proton reccil-sensitive device,where the polycarbonate is
a carbon and oxygen recoil, a more heavier ion detectcr. That has
a higher energy threshold and the CR-39 has 2 much lower neutron

energy threshold, about 100 KeV.

MR. ALEXANDER: Have you checked thcse materials for --
those membranes for variability, such as you found in the TLD chipé
Variability in response t£o neutrons. |

MR. WHEELER: We have checked. Again, when you really

find out what's going on is when you process a million dosimeters
or so, and we haven't processed a million of these yet. We don't
think there is much sensitivity change in either the polycarbonate!
or CR=39 of the dosimeter itself. Both are etched in a situatiocn
where the -- well, one is etched at a higher temperature of
greater than 60 degrees C. and we know that process is temperature'

i
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dependent and also time dependent. So we see variations in the
sensitivity but it appears to b2 due to the processing variables.

So here again, just like in £ilm, there are pre-exposed
dosimeters in every process to account for all those variables
that you really cannot calculate in advance.

MR. LLOYD: The question I had is what instruction and
how often is given to the customer relating the use of the control
badge? As we inspect, we see exactly what you've mentioned. Some
of the control badges are used properly, scme of them are taped
to the inside of the booth, some to the outside of the booth,
some are used by a number of different individuals during the
month as an extra badge, some are used during the holding process.
They're used for essentially everything. We tried to instruct
them in the field and the general response is that they didn't
know what that extra badge is for.

MR. WHEELER: A new customer receives an information
bulletin which includes a number of instructions. It almost
assumes that he has never worked with radiation before and this
is the first time he's worn a badge.

We know, and probably as you are pointing out, that most
pecple don't read things, or if they read things, they don't know
what they've read. When we find that a control badge is misused,
we have a note that is included with the report that says that.

We also have -- and I don't remember exactly what it locks like

anymore. We have, whether it's an individual sheet that re-
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explains the use of the control badge or if it's a smaller
brochure, it's either one or the other. When we find savere
misuse; for example, when you see a filter pattern on the control
film you know scmebody put this in a badge holder, and that's not
what it's intended for. We would then send hiwu this note, which
is separate from the report.

The regular note that I'm talking about is just a
coded identification along with that particular exposure form,
which says something to the effect that the control film was
misused or exposed or whatever happened in that particular case.
If it's obviocusly that he misused it, then we include this little
phrase printed on a littie form that explains again to him how to
use the controul badge.

I believe, I'm not certain =-- doesn't the back of the
report have the use of the control badge printed on the back of
the report form? Because it's so common, like you're pointing
out, we did put it on the back of the report form. But as you
know, many people do not read things.

MR. ALEXANDER: Thank you very much, Bob, I appreciate
your sharing Landauer experience with us. We heard yesterday
from one inhouse processor on guality control, Manny Jimenez from

Duke Power, and we have an additional speaker from Yankee Atomics

{ who will tell us about their quality assurance program. Russ
24

Mellor from Yankee Atomic.
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MR. MELLOR: Thank you. Yankee Atomic appreciates the |
opportunity to explain hat we feel are the essential elements of
a viable quality assurance program from the point of view of a
medium size, inhruse processor. Our dosimetry program processes |
approv.mately 5000 to 6000 pieces of dosimetry per gquarter.

In starting off, it might be redundant, although useful, |
to talk about what is quality assurance, and we were given a nice
definiticn yesterday; that it is a planned, systematic and
documented series of actions necessary to provide adegquate
confidence in theresults procduced by a measurement system or
service.

That's all well and good. It basically means that
we're going to go through quite a bit of work in order to determine
what the adequate confidence in the results will be.

One facet of quality assurance which was alluded to

yesterday is quality control is sort of unnecessary. We believe

it is actually firmly necessary to establish what gquality control
means. And in our case, we don't apply a regulatory definition

to it; we utilize the application of simple, reascnable tests

whici are based on a common sense analysis of the measurement

system or service, and the results of which are utilized to

verify the gquality of data geuarated by the system or service.
It's not uncommcn to see the idea of common sense

playing a second-degree role. Many of the things that you see are !
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common sense approach, that they're not correct. Although the
tests will be simple and reasonable, the documentation of the
tests and the documentation of their adequacy for quality assur-
ance purposes may not be simple; it may be involved.

Yankee Atomic Environmental Laboratary, which is in
control of the dosimetry processing for the Yankee orjanization,
originally developed a set of key elements in the implementation
of a viable quality assurance program. It is not necessary to
take any of this down; we domve handout copies if you desire to
have them.

The first of these is selection of key personnel, and
we proceed on down through facility design, awareness of exposure
parameters, selection of analytical technigues, analytical
equipment, training and selection of analytical staff, establish-
ment of the chain of custody, and establishment of the gquality
control criteria.

The majority of these criteria were adapted to the
measurement of thermoluminescent dosimetry from our working
in environmental radiation measurements. The criteria were first
established in 1977 when the Laboratory first started cperation.

Selection of key personnel I think is rightfully
deserving of the position of number one. In this cace, I think
that quality begets gquality; I don't think that in the overview
of the standard that we're talking about today, if you have

quality personnel you are necessarily guaranteed that you will
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pass any such standard. However, I think vou can make the
assumption that if you don't have gquality personnel yocu are
liable to fail.

And these personnel have got to be knowledgeable about
the dosimetry needs of their users, and aware of the complex

interactions required in functional dosimetry programs. And it

must be realized that these pecple are responsible for delineation |

of the entire program. Bob Wheeler has really gone into great
detail in his answers to questions on the intricacies that are
necessary iu order to provide adequate dosimetry programs to
users. .

Scmething that many people tend to ignore when they're
talking about quality is the facility design, and it is our inter-
pretation that the facility design has a direct bearing on the
quality of the results, and it must indeed be large enough to
accommodate your planned quantity of dosimetry processing. And
each separate area of processing must be adequate and must have
adequate space, proper lighting and adequate lighting, heating
and ventilation control and temperature control. Obviocusly,
temperature control being extremely important, not only from the
point of view of dosimeters but from the point of view of instru-
mentation.

A lot has been discussed in the last two days on
awareness of exposure parameters, and the basic opinion that I

think is coming out is chat adequate heal+th physics cannot be
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performed without adequate knowledge of the type of radiation to
be measured; not only the type, but the energy spectrum for each
type, and the expected exposure levels. So it's necessary in
planning a dosimetry program and i menting and carrying it out
to be aware of all of these criteria.

Selection of analytical techniques is another key issue.
A processor who processes a significant number of dosimeters must
have a balanced blend of gquality and quantity. It sounds rather
harsh to say quantity, but you have to produce your dosimetry
results in a timely manner, and that means that your dosimetry
prccessing scheme must be fairly sophisticated and perform on a
very routine basis.

You must utilize well known and well documented tech-

niques, and in order to do that you must have a working knowledge

of the techniques and of the measurement system being considered. |

You must have an understanding of all the technigue uncertainties.

Each technique has its own individual areas of uncertainty.

And if you come across the need to utilize or come
across two techniques which could be utilized, then a comparison
of expected accuracyuand precision for the two anticipated tech-
niques must be performed, either from literature surveys or f
from inhouse experience, in order to determine which technigue
is the most viable. One word of caut.on here: when you're locking
at literature predictions of accuracy and precision, you must

take them with not necessarily a grain of =alt but realize that
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these were under the best of conditions; those technigques being
reported by people in the literature. They are the most familiar
people with those techniques and they will most likely do the
best job.

Selection of analytical equipment -- that's partially
governed by the choice of the analytical methodology, but there
are several points to remember when vou're lcoking at analytical
equipment. One, is it suitable for measuring the required

quantity? 1Is it reliable? 1Is it reproducible, and that's not

necessarily the same thing as reliability. You can have an instru-

ment that ir reproducible only when it works. What are the oper-

ating parameters that are involved in the instrumentation? What

. maintenance is required? What is the availability of that

equipment?

It's often wise to obtain a list of users, present
users, of the equipment if you're establisbing new equipment and
get their input on what is involved with that equipment. Is it
good equipment, is it bad equipment, what experiences have they
had? And, is the equipment user-oriented? Nothing more devas-‘
tating than to have a technician who cannot utilize an instrument‘
to its full capacity because it's not user-oriented.

Selection and training of analytical staff is important.

The degree of experience is necessarily dependent on your program

|
|
|

;
|

needs, but the initial training should reallv consist of technigue
< o

familiarization and that should include theoretical considerations
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even for people on the technician level. They should at least
be involved with the theoretical considerations for their work
duties.

The processing of routine matrices, the processinq of
replicate irradiated unknowns and the processing of submitted
desimetry; all of these should be carried forth in the initial
training. And retraining should be accomplished at an appropriate
frequency depending on your rrogram needs and the individuals'
needs. I must stress the individual's needs. Some pecple need
more frequent retraining than other people.

One must establish a chain of custody, and in this

sense we talk about chain of custocdy as a knowledge of the dosimetr

location at all times when it comes under your purview, not when
it comes under the purview of the user. And you must establish
the normal flow of the dosimeters for the measurement process,
establish a system for issuing and receiving dosimeters, and
establish a method of notifying the contractee of any dosimeters
not returned.

This should help to minimize a number of blunders that
occur Ey lost dosimetry or lost dosimetry data, which definitely
lead to irretrievable results.

Once these parameters have been attended to and estab-
lished, one has to establish a quality controcl criteria. To what
are we going to be responsible == to what level are we going to

be responsible for the measurement? It's not proper to just
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establish all the controls and then not place any criteria on
them as to what level you'll be working to. And in order to do

that, you must recognize the key parameters of accuracy and

precision, and in this term, accuracy here represents the term
of bias as represented in the standard. How accurate or precise
do we want to be? Do we want to make a pure guess as to how
accurate we need to be, or do we want to base it on an educated
estimate, or should we look at the capabilities of our system,
and that's the system in total, the total dosimetry system, and
make an estimate based on the measurement of systematic and
related uncertainties? The normal procedure is to lie somewhere
in between items 2 and 3.

Well, when you finally get down to choosing an operating
criteria, what do you do? You can choose a criteria from another
facility, and I think you can =-- if you made a poll of anyone out

|
{
there who has a facility, you'll £ind that everyone has a differené

criteria; there is no set criteria. So you could utilize existing

|
{

criteria from another facility, or you could do the evaluation of
the current measurement process and modify an exist;nq criteria a
from somewhere else to meet ycur needs.

Those are all the preliminary steps; now we get down %o
the things that maintain your dosimetry program, and that's |
maintaining satisfactory performance within established criteria.

You must determine the major uncertainties for the

measurement process, if you have not already done so. You have to
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maintain those uncertainties belocw their estimated upper boundarie%
You have to establish checks to insure the gquality of data, and g
these are the day-to-day workings of a viable quality control ?
program. |

We can list some of the elements that go into a successf%
quality assurance program, and the first of these is listed in |
what we consider to be the order of their necessary importance.

One, you should really establish an emphasis on quality
among all staff members. You, as a processor, or your capabilities
as a processor are only as good as the wealkest member of your
departmert or of your staff. Not necessarily in their abilities
but at least in their philosophy towards quality.

You must establish and maintain a thorough procedures
manual dealing with all aspects of the measurement process.

You should utilize well-known or proven methodologies, and if you

develop those methodologies inhouse, all facets of the methods

must be tested, verified and documented.
You should establish and maintain a viable training ;w

program which will include initial training and subsequent-

retraining. i
Your analytical staff must be thorcuchly familiar with

the dosimetry measurement systems being utilized and be able to

recognize and correct inadequate performance. This is important

if nothing else, if ycu don't recognize inadequate ;erformance

you'll always go on feeling that you're doing a superb job.
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You should maintain a calibration schedule and calibra-
tion documentation. You should perform instrumentation calibratio

checks, utilizing well-characterized dosimeters and radiation

SRS R TREY

sources, the measurement of which truly reflects the operation of
the system under consideration.

You should perform standard measurements during each
series of exposure determinations. Quality control charts or
tables should be utilized as appropriate for recording instrumen-
tation status, checks and not only that but the criteria for
acceptability should be readily apparent on those forms.

As we've mentiocned before, you must establish a chain
of custody system for the tracking of dosimeters throughout the
issuing or processing cycle.

You should establish a recordkeeping system which will
lend itself to ease of use and data retrievability, and it should

be capable of checking the validity of key data inputs from the |

analytical calculations. And it is our hindsight that whenever yo%

i
|

try to do a measurement in a quality manner, normally 40% to 50%
of your workload is in the recordkeeping area, of one form or ;
another. |

You should document and validate all aspects of the
computer programs; verify percentage of all calculations; maintain:
a complete instrument history on the instrumer tation utilized in

the laboratory; and insist upon data review by individuals

knowledgeable in the dosimetry measurement process.
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For quality control dosimetry, you should expedite

data review, not only before reporting that dosimetry result, but
also after the known data is available. To allow incorrect data
unchallenged is really a travesty on the system that vou've already
set up.

And you must perform appropriate actions based upcn the
acceptance or rejection of the quality control data when compared
to the established criteria.

In implementing this procedure -- or rather, these
elements -- the Yankee organization has determined some potential
sources of error or uncertainty in thermoluminescent dosimetry
systems, and these errors may be peculiar to the system that we're
using, the Harshaw system. We have noticed that there is a
potential for incorrect phosphor position or type. For example, .
the lithium 6 fluoride present or not present in the correct

|
configuration for neutron monitoring, and that's been poi. :-z:d out |

drgmatically before.

Improperly supplied attenuators for neutron monitoring;
the presence of tin instead of cadmium. Variations in response
of individual thermoluminescent phosphors cutside of manufacturer

specifications. The lack of reproducible respcnse of individual

{ TL phosphors outside of manufacturer specifications. Individual

{ TL response factors, because of items 3 and 4, really should be

utilized and determined. Determined and utilized.

There's also a loss of thermcluminescent sensitivity

ALDERSON REPORTING COMPANY. INC. i
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with the increasing number of readouts. What f1ould be done s
about this I leave up to the individual processor. One must
know the fade characteristics of the dosimetry system that you're

utilizing, and you should account for those fade characteristics.

You must be aware that you can have loss of thermoluminescent
data due to mechanical malfunction of the dosimeter itself or of |
the equipment. And another potential source of error is +he
utilization of poorly characterized radiation sources for measure-
ment system calibrations. And a lack of knowledge of radiation
environment in which the dosimeter will be utilized. That's
another key item; the inability to know the radiation environment
in which you will be utilizing the dosimeter severely hampers vour
ability to correctly predict the absorbed dose.

Finally, after all of these items are in place, one
must process some form of guality control dosimetry, and we have

basically broken out quality control dosimetry into five sections. |

{

d
nomally prepared or irradiated inhouse. And the agreement with

|
|

|

certainly no systematic bias. You cannot determine if you have a |
systematic bias with this methodology.

A replicate irradiation program can be an excellent

| indicator of precision for truly replicate irradiations, «nd it is

However, we do like to get notification of all results,

ALDERSON REPORTING COMPANY, INC.
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and that includes those results that are acceptable as well as
unacceptable. And the category into which the standard falls,

an interlaboratory compariscn, and that assures us an independent
third party objectivity. Agreement with the criteria either
established by ocurselves or by the committee is not immediately
known, so there is a time lag here, and processing of dosimetry
in the interim may or may not be guestionable should you pass or
fail. It is, however, a good measure of system bias.

The Yankee crganization would prefer to see a national
program. However, I don't think informal programs should be
discouraged. Whenever possible, you should be utilizing other
pecple to check your dosimetry. .

The use of control dosimeters has been guestioned at

length for film. Certainly, they have the same apprcach in thermo-

luminescent dosimetry. And they should be processed to reflect

the intransit storage dose evaluation duriang the issue pericd, and

a viable percentage must be utilized. And they should be processeﬁ

with easy exposure processing.

It's also possible that in order to insure that there is

not a change in fade characteristics, you might want to include
same portion of the controls as irradiated controls.

System background checks are also important. They give
you a check of well-characterized background level and they give
you an indication of the maintenance of stability of your system.

.

Those are all the remarks that I have. However, Yankee

ALDERSON REPORTING COMPANY. INC.
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will be commenting on this formally in written format before the
end of June. Any questions?

MS. DENNIS: I have a general cbservation that I'd like
to make, and I'd like, for the sake of the record, to ask those

people who are here who have spoken already to make some sort of

a statement about training of perscnnel. There are those who
believe that that is a significant portion of any quality control
program, and unless I was not listening attentively or otherwise
occupied, I think this was only just brought up in this very last
discussion. And I'd very much like to hear about technician
training, what you feel are basic minimum requirements from other
pecple inthe room, please.

MR. MELLOR: I want to make one more comment on staffing
I think we all realize that in the radiation measurement field |
quality personnel are becoming harder and harder to find and
locate, and therefore, you might be forced into bringing onto your

staff some pecple who, altnough tiey may be quality people, may

not be trained in the arts of radiation dosimetry. And I think

training is going to be an important part of your approach to

qualicty. |

DR. PLATO: Russ, I'd like to ask a gquestion. You, in |
your presentation, referred not only to training but to retraining;
of personnel. Could you elaborate a little bit on what you have
in mind as far as retraining frequency, degree?

MR. MELLOR: I think retraining is partially a function
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of tl.. ability of the people that you have originally trained.
If ,ou have extremely competent individuals, the retraining is an
ongoing process for them anyway. And this partially gets back to
the idea of instilling quality, the idea of guality, amongst all
of your workers anyway.

As far as retraining, I think you have to set a very
nominal degree and frequency of retraining that you can increase
because of the needs of the individual. I hope that explains it

in more detail.

I didn't have any specific comments. I think that's

system-oriented, the training of individuals. However, the Yankee|

organization does not frown on sending pecple to areas in which

they can cbtain theoretical training, and that's not -- that's an

|

extremely important area of training. Not just to be able to push!

the buttons and be able to tear the computer paper properly, but
rather to be able to theoretically understand what is happening
with your dosimetry system. Otherwise, you can allow inadegquate
performi~te to slide by. Cert: aly, even a quality assurance
individual in a facility doesn't see all data that is produced.
However, technicians do, or should.

MS. DENNIS: D¢ you have minimum gqualifications estab-
lished for your technicians?

MR. MELLOR: We prefer to utilize people with a minimum
of an associate's degree for technicians. The reason we set the

minimum at the associate degree level is because pecple who have
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further degrees tend to become rapidly dissatisfied with the day
to day operation of a unit, or the day to day responsibilities of
performing routine measurements. And dissatisfaction leads to
error more often than not.

MR. POLAND: One area that hasn't been discussed thus
far, and I think it exists in the industry, is I guess the so-
called use of satellite TLD systems, so to speak. And I would
think in an organization such as Yankee in which they send their
dosimeters to maybe a services lab such as yours, that the
individual plants might need some sort of an onsite readout
system to handle the real time exposure control requirements.
For instance, if a pocket dosimeter goes offscale or scmething
like that. So they can get a resadout real gquickly.

I'm wondering whether -- if someone has such a system;
for instance, a manual system, that they can read the dosimeter
out quickly and get a valid result; is the certification require-
ments going to be extended to this type of a system? Generally,
how would people handle this type of a thing? I believe it
exists, in talking with wvaricus HP's.

MR. CAULDWELL: Basically, we do aave an onsite system
per se, if you want to call it that. We operate out of a central
corporate office in the middle of Massachusetts, roughly, and
cover most of New England. It's a fairly nice, small operating
area and we're within two and a half to three hours of any one

of our operating plants.
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The way we generallv work things is, if we have an

offscale pocket dosimeter or something like that, we run a courier

service between cur plants and the main processing lab, with

telephone communicatiors being established prior to that dosimeter

leaving the plant so we can anticipate its arrival. Normally in
this way we can process any dosimeter results within three and a
half to four hours after an incident occurs.

In addition, during major outages at our plant we have

a mobile processing facility that is basically just an extension

of the lab itself. We load our gear into the mobile processing van

and all our procedures and computer tie links and data links and

everything else, and just travel right up to the plant and we can

sit right on the plant site. Or, in case cf a Three Mile Island
type incident, unhopefully, we can move to almost anyplace where
there's a telephone and set up work and start processing via our
ncrmal procedures and the normal way we do business.

So we really don't make any differentiation between
"onsite" processing and "ocffsite" processing; it's all the same
to our system.

MR. WHEELER: Since that point was brought up, we also

have a system which is placed at the user's facility and particularn

nuclear stations where the station reads the dosimeter out on our

TLD reader and the calculations are performed by telecommunica-

tions back at our computers in Glenwood. 3But we alsc provide

a quality control/quality assurance for this type of system as

ALDERSON REPORTING COMPANY, INC.
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well. It's a little bit different than our own inhouse system in
that here -- and I think I'm going to be blamed for missing lunch
but I'll make it short =-- we idividually calibrate each dosimeter
card that is used at the station and record its specific sensi-

tivity, and we also supply pre-exposed dosimeter cards to known

values, as well as what we call a guality assurance dosimeter whicb

must be read out each time any size badge or quantity of personnel

dosimeters are read. And this gquality assurance dosimeter =-- the
exposure is not known to the custcmer. It's known only to us.
And when he receives the report by return phone call, he will
receive the results of the personnel dosimeters as well as the
result of the QA decsimeter card, and that QA dosimeter card must
fall within specified parameters of accuracy; otherwise, certain
other procedures must be pursued to determine the reason for the
error, if it falls outside of a certain percentage. I don't
remember exactly what that is.

MS. DENNIS: Mr. Wheeler, could you speak about techni-
cian training and qualification while you're at the microphone?

MR. WHEELER: Yes. I was thinking about this. I don't
believe we really have established any specific entrv gualifica-
tions. We do need certain manual dexterity in certain functions.
It's almost entirely on the job training, which is certainly
necessary. After an emplovee has been with the company two to
three weeks, he is taken on a very detailed tour of the entire

facility so he also gains insight into the purpcse, why we're
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doing this, the importance of dosime+er data, so he doesn't feel
that he is just pushing a button and getting a number. He has to
really be taught to relate tnis number to an individual, that a
person wore this particular badge and this exposure is important

to that person.

The employvee is then trained in many as jobs as possible,

so that we den't have the situation of an employee being extremely

bored :t a very repetitive job. So he may be switching from a TLD

system to a film system or vice versa, and we intend to actually

have even interdepartmental training, which we really haven't fully
|

implemented yet on a full scale.

But this is important, not only operation~wise, but in
maintaining some level of interest in the employvee of doing
variable work and recognizing his importance, which really what
it does is improve the accuracy. The more interest he has in
the job he's doing, it provides better performance in the work
that he dces.

MS. DENNIS: Is the representative from Canada still

here? Yes. Since you have a government-cperated program, could

| you speak to the training that you reguire there, or minimum

qualifications?

MR. GROGAN: We again don't have minimum cualifications
except very basic high school education sort of thing. Most of
our training also is on the job training.

MR, ALEXANDER: I would like to thank my colleagues from
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the other government agencies for attending this public meeting
and assisting with vour corments. And I weould like to thank all
of the participants for contributing to our public record on this
rulemaking action. We need you very much and we appreciate your
help.

With that, I'll close the meeting.

{Whereupon, at 12:05 p.m., the public meeting in the

above-entitled matter was closed.)
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