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(8:42 a.m.)

MR. KATZ: All right. Well, let"s get
rolling. We may not have our full complement of
Board Members. Someone has an open speaker again
because | can hear myself.

So let"s begin with roll call. Welcome
everybody in the room and on the line. This 1is
Advisory Board on Radiation Worker Health, Kansas
City Plant Work Group.

Roll call, for all the agency-related
people, please speak to conflict of interest when
we run through the roll call. And let"s get
started with Board Members in the room.

(Roll call.)

MR. KATZ: And we"re expecting Dr.
Lockey. He®"s in the hotel, but not sure where.

So the agenda and some materials for the
meetings are posted on the NIOSH website. They"re
under the Board section under today®"s date. So
people on the line you can follow along with some
of the documents that will be discussed during the

discussion by going there.
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And, Josie, 1t"s your -- oh, and folks
on the line, please mute your phones except when
you"re speaking. 1t"11 improve the audio quality
for everybody. And, Josie, It"s your meeting.

CHAIR BEACH: All right, thank you.
Like Ted said, there i1Is an agenda posted, however
I*"m going to make some modifications to the agenda
this morning. We do have a very full agenda. And
we are going to adjourn at 2:45. So hopefully we
will get through, I would say, 80 percent of our
agenda.

We"re going to start with Issue Number
13, 1t"s the mag-thorium alloy operations and
exposure potential. IT you remember back, the
first White Paper came out August of 2014. SC&A
produced that. And then NIOSH came out with their
White Paper on January 9th of 2015.

We"re going to go from Issue 13 to Issue
20 and then we"re going to go back up to the top
of the agenda with Issue 1 and then work our way
through the rest of the issues iIn that order.

Lunch will be sometime mid-day. We"re
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going to try and go for about a 45-minute lunch and
then back to work. So, comfort breaks when we need
them, as we can.

So, NIOSH, Pete, can you go ahead and
start us off on the mag-thorium?

MR. DARNELL: All right, thank you.
NIOSH and ORAU put together a thorium-magnesium
White Paper. Basically, we"ve gone through the
available monitoring data, SWIMS data, telling us
what materials were onsite when and came up with
a method to bound the doses that were at the Kansas
City Plant.

MR. STIVER: Pete, | hate to interrupt,
this 1s Stiver, 1 can barely hear you on the line
here.

MR. KATZ: Yes, his voice 1s hush, I™m
going to move the speaker closer.

MR. DARNELL: [I"m sorry. [1"m going to
let Pat talk about 1t, I"m not —-

MR. McCLOSKEY: Oh, sure, 1711 take it.

MR. DARNELL: If you don"t mind. [I"m

sorry, I"m just not very -—-
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MR. KATZ: 1I1t"s okay.

MR. DARNELL: -- good today.

MR. McCLOSKEY: Okay, this 1i1s Pat
McCloskey with the ORAU Team. So, when this
petition first qualified in March of 2013 there was
nothing on our books, nothing in the TBD, about
mag-thorium machining at the Kansas City Plant.

It was new information that we started
with working on this petition. So we put together
what we knew In the petition and then SC&A came out
with some comments -- In the ER, 1 should say. And
they came up with some comments in the ER and they
said that operations timeframe, data adequacy and
completeness, dose estimation approach and the
1970 breathing zone sampling need to be validated.

I"m reading from our White Paper.
Skipping around 1In there just hitting the
highlights so we can keep the meeting going.

And they also wanted us to verifty
offsite mag-thorium fabrication.

So 1 didn"t know a ot about mag-thorium

alloys 1n the summer of 2013 when I started this.
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And so 1 wanted to bring to light some of the stuff
that 1 found in the SRDB about i1t.

And so i1t was a new alloy iIn 1957,

brought to the market by Dow. And they named their
alloys with some annotations, such as HK31.
And each one of those letters In the name has a
meaning. | put this In the paper because there was
some guestion about the thorium concentration iIn
the alloys used at the KCP.

So the two alloys used at the Kansas
City Plant were HK31A and HM21A. The designators
talk about the nominal concentrations and various
elements in the alloy. H, meaning thorium, and K,
meaning zirconium, and M, meaning manganese. And
those numbers talk about the nominal
concentrations in the alloy.

Matter of, 1 think that"s publically
available information. But just thought 1°d set
that out there to talk about concentration.

Magnesium IS used in missile
construction because i1t"s lightweight. And they

added the thorium to the alloy for strengthening
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at higher temperatures.

So, Dow, with their introduction of the
alloy 1n 1957, did some testing of the material,
because they knew that there would be work done with
it and they were concerned with safety.

They took some air sampling, did some
air monitoring during some hand-sanding of HK31 and
some power disc sanding. And they did not exceed
their permissible limitof 0.1 milligrams per cubic
meter for the hand-sanding. And they did slightly
exceed 1t for the power sanding. But they weren®t
using local exhaust ventilation.

That 0.1 milligrams per cubic meter air
concentration deserves a little bit of
elaboration. They would have performed that
sampling and analyzed 1t with mass spectrometry,
delivering results In a mass per cubic meter of air
format.

And 1T you realize that essentially all
of the weight of thorium -- so the mass spec would
have delivered some results back iIn saying the

species of thorium is there, but not talking about
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the different nuclides.

But 1t you realize that, by weight,
thorium 1s essentially all thorium-232, and you use
the specific activity of thorium, you can derive
a radioactivity concentration that would be equal
to that of 1.1 E minus 11 microcuries per
milliliter. That"s just for reference.

So the paper goes on and i1t talks about
some more studies that Dow did 1in "56. And 1t was
a paper titled, 'Magnesium-Thorium Alloys --
Industrial Health Experience in Fabrication and
Production.”™ And the report has air samples for
grinding, filing, buffing and sawing
magnesium-thorium with various concentrations of
5.5, 5.4 and 3.3 percent thorium. And the highest
recorded level was 0.53 milligrams per cubic meter
during those operations.

There"s a White Paper also written by
SC&A back i1n 2007 where they analyze these same air
sample data at the Dow plant. That paper is "A
Focused Review of Operations and Thorium Exposures

at the Dow Chemical Company -- Madison Plant,™
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produced In August of 2007.

And they went a little bit further than
we did In our paper and determined that the doses
that you would receive from those type of machine
operations right there would, for the highest
airborne concentration, give 5 millirem per hour.

Skipping down a paragraph. Dow put
together a bulletin. Dow Bulletin Number 141-179.
I have a copy of that, that"s this one here. They
produced this for their merchandising department
and for engineer end-users, for customers that they
were selling the mag-thorium to, such as Kansas
City Plant.

CHAIR BEACH: That"s i1n the SRDB, too,
right?

MR. McCLOSKEY: Yes. 39899 1is the
SRDB number. Feel free to interrupt me if you ever
have any questions.

Okay, so In here there®s a few more air
sampling results. They have one for the drumming
of very fine powder at 0.015 milligrams per cubic

meter. And slabs of mag-thorium in heat treat
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ovens, with air sample data on that as well.

And they have arc welding analyzed iIn
here. And their conclusion on the arc welding is
that 1t would be possible to keep the thorium fumes
at acceptable levels using local exhaust. And they
have a picture of the way they would have done that
and analysis.

So this i1s something that would have
been iIn the hands of Kansas City Plant when they
bought the magnesium-thorium from Dow. And they
incorporated a lot of these same controls into
their work control documents.

The exception on this one, the local
exhaust that they have right there at the tack weld,
they say 390 cubic feet per minute, but KCP
specified 400 cfm. Little bit more. Pretty much
everything else i1s the same.

So, still giving some background on
magnesium-thorium. The Ailr Force published a tech
manual , so we have an independent organization that
looked the processing of mag-thorium alloys. And

they believe that the 0.1 milligrams per cubic
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meter air limit was readily met In processing
magnesium-thorium alloys containing up to ten
percent thorium.

For example, stirring an alloy melt
with five percent thorium content resulted in 0.002
milligrams per cubic meters. And grinding an
alloy of three percent thorium content gave thorium
contamination of breathing zone ranging from 0.008
to 0.035 milligrams per cubic meter. Separate
organization there.

And then i1n the next paragraph we talk
about the fact that there"s an exemption. It would
have been from the AEC, at that time, in 10 CFR 40,
for mag-thorium alloys containing less than four
percent thorium. This 1s something that Kansas
City Plant was aware of when they were working with
iIt, that 1t was a non-licensed material.

Then there®s a NUREG-1717 that talks
about the exemptions for mag-thorium alloys. And
they also discuss a fire, 1T 1t were to happen, what
would be the repercussions of that. They would

suggest an effective dose equivalent to an
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individual who 1s not using respiratory protection
during cleanup after the fTire would be one
millirem. Just a data point to consider.

So now we"re going to start talking
about mag-thorium operations speciftically
occurring at the Kansas City Plant.

When we first wrote the ER we based the
start date for mag-thorium machining operations at
1957 based on some Dorothy Troxell court documents.
And what 1t said was that magnesium-thorium alloys
were FTirst handled in the plant in 1957. But it
didn"t speak to the nature of that handling
operations.

Now given some more time and some more
data capture i1n October of last year and some more
documents, we were able to better refine what we
believe the start date of the machining operations
to be.

And so the first few years, from "57 up
until "61, the magnesium-thorium parts that they
had at the Kansas City Plant were machined offsite

at three different subcontractors. The Sheffield
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Corporation, it appears, did the majority of that
machining. And also Twin City Tool Company and the
Ladish Company.

So we have reports of Kansas City Plant
safety personnel visiting the Tfacilities and
giving them the Dow safety bulletin to follow to
make sure that they were being safe, and even giving
them some more advice as far as using local exhaust
and wetting controls while they were working.

I"m trying not to read this entire thing
for the sake of time, but i1f anyone would like to
read and visit any specific topic, feel free.

MR. DARNELL: Why don"t we move ahead
to how we bounded the dose and our assumptions
therein.

MR. McCLOSKEY: Okay, let make sure --
sounds good. There"s essentially two campaigns of
mag-thorium machining operations at Kansas City
Plant: the campaign that occurred In the "61 to "63
timeframe that we have data on, and then another
campaign that was in the "70s.

Okay, I guess I"11 jump to the section
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titled "SC&A White Paper Conclusions and NIOSH
Responses."™

So at the end of SC&A"s review of our
ER methodology, they boil a lot of their comments
down to, what is i1t, four or five -- seven basic
comments. And 1°11 go through those.

For the comment number one, 1957 to 1959
period, "it"s unclear whether the 9 E minus 11
microcurie per milliliter for the thorium-232
limit, the nature thorium limit or gross alpha
limit. That i1ssue 1s central for determining
whether a mass loading limit can be used for the
period. Furthermore, there are no data to enable
determination of whether this limit was enforced
and actual air concentrations for thorium-230 Type
2 remained generally below this lTimit."

Our response 1s, considering the
monitoring equipment available to Kansas City at
the time, the year one concentration limit of 9 E
minus 11 microcurie per milliliter would have been
implemented as a gross alpha limit and supplemented

with the industrial hygiene limit of O.1 milligram
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per cubic meter.

NIOSH has continued to research and
discover new information regarding the operations
and now understands that those operations that
began in "57 did not involve machining or an
internal exposure pathway, as described In this
paper, until August 23 of 1961. Therefore, NIOSH
now considers that date as the start of mag-thorium
machine operations for which an internal exposure
bounding method would be necessary.

The next SC&A comment. 1958 to 1970
alr concentration data that NIOSH referred to are
for DU and not thorium. NIOSH has provided no
evidence that any of these air samples are related
to the mag-thorium processing.

And the NIOSH response 1s mag-thorium
machining ops began at Department 20, also known
as Department 22 or the heavy machining area, iIn
August 23 of "61, and were only performed iIn that
department until September 21st of "70 when they
were moved to the model shop, described previously

Iin this report.
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This means the bulk of the available air
monitoring data was obtained In the department
where mag-thorium machining occurred and at the
same time. Although these six-footer air
monitoring stations were established primarily for
Kansas City principle machining activities, they
would have been analyzed for gross alpha and can
be used to bound thorium exposures.

And then 1 show there an example of some
of the air monitoring results. They were specific
to say at which machine number the sample was taken
and the types of instruments used. | provided this
to speak to the i1dea that i1t would have been gross
alpha counting at that time.

So, moving onto the next comment from
SC&A. For the period of after "59, 1t"s unclear
whether the limit of 3 E minus 11 microcurie per
milliliter includes thorium-228 and possibly other
decay products of thorium-232. The limit for
thorium-232, based on the lung as the critical
organ set in NBS 69, was 1 E minus 11 microcurie

per milliliter. And that was published 1n 1959.
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Okay, our response. Title 10 CFR Part
20, Appendix B, dated January 57, with amendments
dated 1n *57, "59 and "61, define the occupational
maximum permissible concentration for air for
thorium-232 and natural thorium to be 3 E minus 11
microcuries per milliliter.

The document states, iIn Section
20.5(c)(1), a curie of natural thorium, or
thorium-natural i1n Appendix B or C, means the sum
of 3.7 E to the 10th disintegrations per second from
thorium-232 plus 3.7 E to the 10th disintegrations
per second from thorium-228.

That i1nformation substantiates the
basis for the 3 E minus 11 microcurie per milliliter
MPC air limit and makes it clear that thorium-228
was included In the limit.

NIOSH believes 1t 1s clear, from
reading from safety practice as i1t was conducted
in the "60s, that the MPC air value would have been
interpreted as a gross alpha limit.

Applications of alpha spec to routine

air sample counting is seldom seen, even now, 1In
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a comprehensive, well-run radiological control
program and 1t would not have been routinely used
in the "60s.

Notice that we have propose to use the
constant 3 E minus 11 microcurie per milliliter
limit and not the lower value of 1.1 E minus 11
microcurie per milliliter, which is equivalent to
0.1 milligrams of thorium, like we described
earlier.

So, consequently, discussion about how
to covert these airborne concentrations to
airborne mass concentrations is not pertinent to
the bounding dose reconstruction method proposed
by NIOSH.

“"NIOSH has not provided any air
monitoring data for the "71 to "79 period."” That"s
the second mag-thorium machining campaign 1 just
described. And that"s right, we have not found
additional air monitoring data for that time
period.

They did the negative exposure

assessment at the beginning of the second campaign.
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It"s the one where 1t"s described in the ER where
they went to each work station in the model shop,
performed some breathing zone sampling, and showed
that they didn"t think there was an exposure
potential for all the wet machining and machining
with the ventilation in place. And we"re going to
talk about that one a little bit; 1t"s 1ts own
separate issue coming up.

So there"s that air sample data. And
after that we don"t see any routine air monitoring
of the machine ops. So we tried to build a model.
We built a model here, iIn the absence of that data,
that considered data from their surface
contamination monitoring program as an indication
of their workplace conditions.

We modeled the surface contamination
that would have been created from the natural
settling of air concentrations at Kansas City
Plant®s prescribed limit and compared the result
to the actual surface contamination data.

We took that 3E minus 11 control limit

and assumed a 7.5E minus 4 meters per second
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settling rate for 30 days and derived 1,295 dpm per
100 centimeter squared surface contamination
level.

By comparison, routine survey records
show the average measured level recorded for
Department 20 general area from 1962 to "69 to be
892 dpm per 100 centimeter squared. And there®s
no indication that Kansas City"s control of work
or 1n-plant environmental working condition
degraded iIn the years after the cessation air
monitoring.

And that leaves us confident that
exposures remain bounded with the use of the 3E
minus 11 microcurie per milliliter limit specified
in the ER.

All right, next comment. SC&A"s next
comment, Number 5. "NIOSH refers to one thorium
machining air concentration test. The test 1iIs
inadequate to determine the value that should be
used, even for the year of the test, much less for
any other year."

Now, this i1s that air sampling that
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occurred that 1 described as the negative exposure
assessment at the beginning of the second campaign
where they went to each work station. And I guess
111 talk about that more here.

As discussed previously in the paper,
mag-thorium operations related to Kansas City
Plant®s second machining campaign would not have
commenced i1n the model shop until after receiving
approval from the health services department in
September of "70. From September 18 to October 10,
1970, Mr. Triplett performed a negative exposure
assessment for the industrial hygiene and health
physics department. And the following
information was included In the report of that
assessment.

Breathing zone samples were taken with
the Unico 11 portable air sampler. Air flow for
the samples were -- I give all the information about
how the samples were done. And we"re basically in
agreement with what SC&A has said in their comment
about the ability of the air monitoring to be

conclusive.
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And 1711 skip to the next paragraph
there. SC&A concludes from this information, and
NIOSH agrees, that the sensitivity of this test was
not high. SC&A calculated the capability of KCP"s
analysis method using worst case background of
three counts per minute and determined thorium-232
plus thorium-228 concentration of 6E minus 11
microcuries per milliliter.

NIOSH also agrees that it"s evident
from the one hour counts that a considerable amount
of short-lived activity was present in the air.
However, NIOSH accounts for that activity iIn the
ER by including an additional thorium bounding
model for each employee who performed the work.

NIOSH believes that the assessment
Kansas City performed from September 18 to October
10, 1970, prior to their second campaign, is useful
as additional data to support our bounding method,
as well as confirmation of Kansas City Plant®™s good
work practices.

The next issue, Number 6, the issue of

doses from progeny of thorium needs to be
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addressed. That"s i1In the SC&A paper.

And our response, there®s no
indications that chemical separations of thorium
were performed in the Kansas City Plant. And the
radioactive equilibrium between thorium-232 and
228 and their progenies could not have been changed
by the mechanical processes performed at Kansas
City.

Due to the long half-life of
thorium-232 and relatively short half-life of
thorium-238, essentially all the mass of the
airborne thorium would have been associated with
thorium-232.

Mag-thorium stock material
fabrication, which was done at one of the Dow
Chemical facilities, involved chemical
purification and heating previously refined
thorium-containing materials.

Information presented in the August
2007 document produced by SC&A. That"s this on
here that we talked about earlier. That"s the one

titled "A Focused Review of Operations and Thorium
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Exposures at the Dow Chemical Company -- Madison
Plant™ shows that mag-thorium material was a new
product in *57. It also shows that the thorium was
procured from a Canadian vendor as pellets, ores
and master alloy which contained a reactively high
concentration of thorium.

It"s likely that thorium or milling and
other chemical purification processes occurred
prior to metal pellet or master alloy fabrication.
So it"s likely that the thorium would have been
triple separated over the course of several years
prior to use at Kansas City.

We can wuse this information to
reasonably bound the degree of this disequilibrium
that would have been associated with material that
was mechanically fabricated in Kansas City.

OTIB-76 1s a document entitled,
"Guiding Reconstruction of Intakes of Thorium
Resulting from Nuclear Weapons Programs,”
addressed the similar situation involving triple
separated thorium at Fernald. Triple separated

thorium subject to pessimistically chosen
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intervals between chemical purification results in
thorium-238 to thorium-232 activity ratio of 0.19.

Radium-242, an alpha emitter decay
product of thorium-228, would also exist In the
activity ratio of 0.19. The beta emitters in the
decay chain, radium-228 and actinium-228, would
also be present i1n the aerosol at an activity ratio
of 0.19.

By minimizing the ratio of thorium-228
to thorium-232, the assumed isotopic mixtures
weighted 1n favor of 232 thorium. And that iIs a
claimant-favorable assumption because the dose
conversion factors are higher for thorium-232.

This iInformation can be wused to
interpret a gross alpha air sample taken in a
thorium fabrication area. In keeping with typical
air sample counting protocol, we assume that the
air sample had been stored for a nominal four days
prior to counting to allow short-lived progeny to
decay.

Assuming 100 becquerels was detected In

the gross alpha sample, 73 becquerels would have
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been associated with thorium-232, 14 becquerels
would be from thorium-228, 14 would be from
radium-224. And we rounded those numbers.

The selection of iIntake method, most
likely inhalation, and material type, slabs of
Class F, Mor S, is left to the dose reconstructor
to determine based on a counting scenario for the
affected organ.

Okay, comment number 7 from SC&A.
NIOSH needs to determine the various alloy
compositions that were machined and whether
variations of thorium content may have made a
difference i1n particulate generation during the
machining.

There were two alloys machined at
Kansas City: HK31l and HM21. We talked about what
those nomenclatures mean at the beginning of this
paper. Various Kansas City Plant letters and
reports over time have referenced a thorium
concentration range for the mag-thorium alloys
processed at Kansas City. The range is explained

by the specification of nominal values In the
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casting of the alloys and the need of some
organizations to specify maximum values of the
concentration.

While the fact remains that the only
alloys machined at Kansas City were HK31 and HM21,
with nominal thorium concentrations of three and
two percent, respectively. Alternately, the
thorium content of the machined alloy does not
affect the bounding method due to the method®s
dependence on gross alpha air monitoring.

Therefore, 1f an employee machined
mag-thorium with a higher thorium content, the
limit maybe reached sooner, but i1t would not have
effect the limit enforced.

Additional evidence that variation of
thorium content makes no differences in
particulate generation during machining was
demonstrated In the Dow studies described earlier
In the paper where we talked about them machining
three, four and six percent and melting ten percent
thorium. At the start of the work from Dow. And

that"s the end of that paper.
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CHAIR BEACH: Great. 1 think because
of the lateness of that paper coming to the Work
Group, and with all the Work Group papers this
meeting, we"re going to have just that conversation
and then we"ll expect White Papers from SC&A at
post-meeting.

MR. McCLOSKEY: It was ambitious with
our October visit to Kansas City.

CHAIR BEACH: Yes. Yes, it was. So
111 go ahead -- 1T there®s any questions for NIOSH
from the Work Group Members? If not, then Joe --

MR. FITZGERALD: Yeah, thank you for
that. And 1 think, as Pat mentioned earlier, our
concerns very early on, you know, you had a
mag-thorium source term for which the thorium was
a very, very small component. And there wasn"t any
routine monitoring, but there was good recognition
by the site that they were dealing with something
that was slightly radioactive. So there were, you
know, certainly guidelines and precautions and all
that.

Most of our concern, and we listed this,
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I think, In the very early Site Profile, and then
later 1in our review of the evaluation, s simply
to look to at the bounding methods in terms of
aligning, because we don"t have the routine data,
aligning the locations with the times with, you
know, what we know as far as characterizing the
material. You know, looking at what samples do
exist and just validating that from a timeframe,
location, all of that kind of marries up. Because,
again, 1 think, you know, there®s an approach that
can be taken. But all that really has to be
validated and be aligned.

I think the i1nformation that"s been
collected has focused this much better than it was
a year ago. 1 think there®s even new information
and revelations in terms of the start date. |
mean, stuff like that has gotten better. So i1t"s
made 1t easier for us to look at that.

Most of our comments -- and I"m going
to give 1t to our authors. 1 mean, Joyce, John and
Arjun really wrote the last White Paper. So

certainly they“"re going to want to talk about the
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details. But most of our comments go into this so
called alignment. Just looking at those dates,
looking at, you know, the sources we"re talking
about. And then looking at the bounding technique
that"s being proposed and just seeing 1T that all
aligns and makes sense to us, that we understand
it.

So some of our questions are, can we
understand how this all works and put us In a
position of being able to tell the Work Group
whether we"re comfortable that all this, you know,
in terms of the different phases, different
locations and operations, all works.

with  that, and with the time
limitation, who wants to start off on the i1ssues?
Joyce or Arjun, John? | guess Joyce has probably
spent the most time.

MR. KATZ: And just before Joyce starts
let me just note for the record, Dr. Lockey joined
us at the outset of really the presentation. And

he does not have a conflict for the site.

And let me just check 1In and see, do we
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have Dr. Poston on the line yet? Okay. Anyway,
carry on, Joyce. Thanks.

DR. MAKHIJANI: This i1s Arjun, just
briefly before Joyce starts. Let me just say that,
you know, I defer to Joyce on this because she®s
been looking iIn this In more detail recently.

CHAIR BEACH: Thanks, Arjun.

DR. LIPSZTEIN: Okay, most of our
doubts, as Joe was saying, was looking at the data
and seeing what there 1is really from the
information that were collected.

We now know that the operation started
in August "61. So we don"t have to comment
anything before that.

And from August "61 until March "63,
NIOSH 1s applying a limit of the limit for thorium,
which we accept without any further problem.

Then we have doubts after "63. Because
there i1s some information on the paper that NIOSH
gave us that from "63 to "97 there i1s no information
on magnesium-thorium machining. So the same limit

would be applied from "63 thereon. And the limit
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was followed using some ailr samples and surface
samples from DU.

From "63 to "66, there are air samples
in Department 20D, which was the old 22, so there
are air samples and some surface samples taken from
"63 to "66 on Department 20D. IT Mg-thorium
machining took place at that time and iIn that
department, 20D, i1t"s okay to apply the limit.

Our problem starts on "66. Because on
"66 the DU machining went down and Department 20D
was cleaned. So there is iInformation that the
Department 20D was cleaned. There is Information
that, even iIn the NIOSH response to the matrix
information, that Department 20D started being
cleaned In "66.

There are some information talking
about surface and floor monitoring done in "67, In
which they say i1t was done iIn 20D, which was in
process of modification to become an open area.

So the air samples and surface samples
that were taken in 20D from "66 to "70, It seems

to us that 1t was modified to be an open area that
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was cleaned. So air samples taken there cannot be
used to prove that the limits were followed. So
I think NIOSH has to find out where this
magnesium-thorium machining took place between "66
and 1970.

And then after 1970 the operation moved
to another department. A model shop. So after
"70 there 1s no data on the model shop. Also we
found some documents that were said that the model
shop 1n principle was considered not a radiation
area even though the operations from thorium
machining took place in the model shop.

And then there i1s no data at all after
1971 until 1979. So with no data from "71 to "79,
It"s very difficult to accept that the limits were
followed when the only air samplings and the
surface contaminations were done in another
department, which was not this one.

So that®"s a summary of our problems.

MR. FITZGERALD: 1 was going to say,
after, you know, the 1966 to "70 timeframe that

Joyce referenced, what we were trying to reconcile
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Is the commentary that was i1n your response under
D&D. Where you got in some detail about that
timeframe where apparently the DU was ramping down.
And a lot of the surface samples and what not were
taken from that same period. So 1t"s unclear, you
know, 1f those samples would be representative i1f
the DU was going away, so to speak.

And 1t"s not clear how quickly i1t was
going away. It was just indicated that they were
cleaning it up, 20D was being D&D"d. So that
seemed to be a bit of a contradiction and we
couldn®"t quite reconcile that with what was 1In the
White Paper.

I think the other thing that maybe gave
us a little pause, too, was the correspondence that
was in the SRDB that was collected back 1n October,
which I wasn®"t aware of. But, you know, the model
shop was an uncontrolled area. Not even a
radiation zone at that time.

And some of the supervisors were
concerned about the fact that they were going to

start out doing the mag-thorium there because it
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was an unrestricted area, and were trying to get
i1t moved back to 20D.

And 1 couldn*t find -- you sort of
looking for the later memos that said, okay, we
either made i1t a restricted area and that"s why we
left 1t in the model shop. You know, 1t"s a little
bit uncertain to me exactly what the outcome was
on that debate, because they were uncomfortable
keeping i1t there.

So apparently the mag-thorium started
in the model shop as an uncontrolled operation.
Meaning that, you know, all workers had access to
the area. They did rope off, 1 guess, the
machinery, but the area 1itself was TfTully
accessible, which 1s what 1 think was the concern
of some of the managers, that that wasn®"t a good
1dea.

But I didn"t see what happened. You
know, did they make 1t restricted and then left it
there? | would assume that might have been the
case, but there was no paper on that.

They didn®"t move i1t back to 20D, that
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was Tfor sure. So, anyway, that was one
uncertainty.

MR. McCLOSKEY: I read that too, Joe.
And my 1i1nterpretation of that was that those
managers were concerned that we were doing
mag-thorium work In an area that was not a rad area
when we had a rad area already established, and if
there were problem here they*"d be best 1T this were
to occur iIn our established rad area.

I didn"t Interpret that that the model
shop was ever not controlled or the general
population had free access to it.

MR. FITZGERALD: It said unrestricted.
I haven®t seen anything else that could elaborate
on that. There®s one memorandum that said that
part of the concern was that 1t was unrestricted.
Which could be interpreted in different ways. |
kind of thought, knowing the terminology, it
sounded like you had more access than you would
normally have 1t you would have been In 20D as a
rad area.

But, you know, i1t could be something
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else. But I™"m just throwing it out that I think
that kind of opens up that question, which may be
answerable 1f one could find a bit more
documentation as to how they resolved that
discussion, as it were.

But that gets to Joyce"s original
question, which is whether the sample information
would be representative, given the circumstances
of the model shop versus how the samples might have
been taken i1n October of "70.

I think that was the question that she
was posing for the post-"70. *"71 to "79. Since
that data comes from October of *"70. 1"m sorry,
Joyce.

DR. LIPSZTEIN: No, that"s exactly it.

MR. FITZGERALD: So kind of, In a
sense, the early timeframes were Tfairly
comfortable. 1 mean, 1 think there"s
characterization data. It"s pretty clear the
timeframes. In fact, the start date now is pretty
crisp.

A little fuzzy on "63 to "66. Just
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mainly because, as you acknowledged, there isn"t
a lot of conformation exactly where mag-thorium
stood 1In that timeframe. That was the question we
posed to Pete, and you as well, by email last week,
was we couldn®t quite figure out what you were
saying there. But i1t sounds like the operations
were there, but 1t was unclear to what extent things
went on. Except i1t looked, In "66, mag-thorium
went down and eventually was moved.

But we don"t really have an i1ssue per
se, either, I guess, In that timeframe. 1t"s only
after "66 where, you know, using surface
contamination i1nformation, other validating
information air samples, what have you, DU air
samples, from that latter 1960s period when if, In
fact, DU operations were tailing down as indicated
in the D&D response --

MR. McCLOSKEY: The other point 1-°d
like to add to that is keep in mind that the
mag-thorium machining operations were small scale,
so for documentation to not be available, I mean,

that could be some explanation for that. 1 mean,
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it was just small piecemeal work.

The air sampling In the 60", we just
used that as supplemental information to validate
that they kept the mag-thorium machining ops in the
box.

MR.  FITZGERALD: And within --
certainly well below the criteria that the --

MR. SHARFI: We"re citing based off the
limit, not --

MR. FITZGERALD: 3E to the minus 11.
It was well below 3E to the minus 11. Right.

MR. McCLOSKEY: And we continued to use
the 3E minus 11 as a bounding method, from 63, when
the last point of good data on the ops occurring,
up until the second campaign. Because we don"t
Teel like we have a capital-letter D&D operations
that occurred at the end of "63, the Tirst campaign.

MR. FITZGERALD: Yeah, our questions
sort of go to the supplemental information that
says, okay, you know, we don"t have a whole lot of
documentations, you"re pointing out, through the

"60s. But we want to certainly support the 3E to
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the minus 11" value going forward. And, you know,
that"s why we"re looking at surface contamination
level, some air samples.

And what we"re saying is, well, we"re
trying to, as | said earlier, align locations and
dates. Andwe"re having a little trouble after "66
to "70 because, from the response iIn the D&D issue,
that 1tem, it says they were cleaning up 20D
starting In that timeframe. And so any samples
taken at that time wouldn®t necessarily represent
mag-thorium.

Although, again, as you"re pointing
out, we don"t even know what level mag-thorium
operations there were. So there"s a lot of kind
of Tfuzziness there. And we"re just raising
questions whether one can use those samples to
supplement or support the criteria. Because it
seems like there"s a lot of moving parts going on
as far as operations tailing down on DU In the
"60"s. And then, of course, relocation of the
operations in the model shop, which happened iIn

1970, late "70.
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MR. DARNELL: It almost seems to me
though that you"re asking a different question from
the way we"re using the i1nformation. We"re
basically showing in the information that there was
a robust safety program going on.

They were looking, they were following
up, they were doing the things that they were
supposed to do for radiation safety. And when
we"re using the limit with that information, saying
that, yeah, 1t gives us a good i1dea that the limit
would be the bounding case.

The other thing you have to remember and
not get so hung up on restricted access versus
unrestricted access: the guys that were working on
that project had to have a specific medical
monitoring and other testing done before anybody
was allowed to work on that project.

So you wouldn®*t have unrestricted
access to the workers doing the project. You would
have workers that were specifically set up to go
on that project. They may have some other workers

around the area. But you would not have them on
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the project itself.

MR. FITZGERALD: Yeah. Well, that"s a
secondary comment. 1 think the primary comment
was whether the October "70 samples would be
representative for the "71 to "79 timeframe. And
I think we agree that that®"s kind of a reach.

But to go back, just to clarify, all
we"re saying is that we don"t have, | don"t think,
a fundamental problem with the 3E minus 11%". But
once you get past "63, we"re trying to grab hold
of something that gives us the kind of confidence
that I think you were seeking when you"re looking
for supplemental information.

And 1f 1t"s the gross alpha, all we"re
pointing out is i1t"s unclear whether the operations
weren"t In fact going down in the latter part of
that "60 timeframe and whether or not those samples
would be very representative under those
circumstances.

That"s kind of the comment, and we"ve
only had this for a week, but that"s kind of the

first thing that comes to our mind, saying, well,
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the response i1in the D&D item seems to be hard to
reconcile with the reliance on those values on this
response, because i1t just seems like 1f the
operations were being cleaned up in 20D, then how
representative are those gross alphas?

DR. NETON: This is Jim. | guess I™m
finding a little bit more removed from this, but
we don®t know that any operations occurred from "66
to "70, 1s that right?

MR. DARNELL: That"s correct.

DR. NETON: So there®s no indication --

MR. FITZGERALD: We don"t know of any
mag-thorium operations.

DR.  NETON: -— any mag-thorium
operations occurred between "66 and "70. So right
now we"re In a position of proving a negative, that
they didn"t occur?

MR. FITZGERALD: Well, 1 don"t know.
We need to know 1f there was mag-thorium.

MEMBER CLAWSON: This 1s Brad. That"s
a part of the problem. We have bits and pieces.

And what my iIssue is, 1Is you have a piece here and
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a piece here and you"re saying that nothing will
add on there because you can"t find 1t. But we"re
seeing history and information about i1t. So --

DR. NETON: I hear you, Brad. 1"m just
trying to get 1t clear. |1 mean, so you"re looking
for some confirmation that the operations didn"t
occur, even though they were D&D"d 1n the area where
they had occurred.

So they would have had to move somewhere
else and not be monitored, then no indication of
any documentation that they monitored that
operation, even though they were pretty well
established in monitoring 1t while 1t was occurring
previously.

That just seems sort of a stretch to me.
I*m not saying it didn"t, but I hear what you"re
saying and --

MR. FITZGERALD: 1It"s just -- you know,
and 1 sent this comment to Pete last week because
I think we were confused, you know, but we basically
said, are we reading that there weren"t any

mag-thorium operations? | think you®re response
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iIs we really don"t know Tfor sure. The
documentation is SO scanty.

DR. NETON: Right.

MR. FITZGERALD: But the gross alpha
measurements that we have, you know, haven™t
changed markedly or wouldn®t suggest 1t"s above 3E
to the minus 11%".

And then we were looking at the D&D and
try to say, well, why would they? Because 1if
nothing was happening in 20D then they wouldn™t --

DR. NETON: Well, 1 agree with you.
But then they would had to have move i1t somewhere
else and had no --

MR. FITZGERALD: No, 1 understand.

DR. NETON: -- so you can"t have i1t both
ways.

MR. FITZGERALD: Well, no, we"re just
trying to figure out what exactly is the position.
And 1 think position is we don"t really know because
there®s not enough documentation to fill in that
hole. And --

CHAIR BEACH: Well, what do we know?
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We know there was mag-thorium onsite, right? The
inventory says i1t was there. And we knew they
moved 1t to the model shop.

MR. FITZGERALD: 1In 1970.

CHAIR BEACH: 1970. But between the
"66 and "70, that"s where --

MR. FITZGERALD: We don"t know.

DR. NETON: We"re saying they"re
cleaning up the area where i1t occurred. It didn"t
move to the model shop. And so I have a point --
your question 1is, Joyce said, where did the
operation occur between "66 and "707?

CHAIR BEACH: Sure.

DR. NETON: And the possible answer is:

CHAIR BEACH: Okay.

DR. NETON: And I think, you know, we
understand what you"re saying. You write up your
White Paper, you know, we know what you®re saying
and we"l1l respond.

MR. DARNELL: But what 1°"m hearing --

and 1 just want to make sure | get i1t right.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

49

Fundamentally you agree with the use of the limit
as the bounding case for the entire period?

MR. FITZGERALD: Well, 1"m saying we
don®"t know. Between "66 and "70, who knows?
We"re just saying that the samples that were used

as supplemental to say that i1t was well below, 1™m
having some trouble thinking that"s your assurance
because -- and 1 don"t disagree. |If there were
mag-thorium operations and they were above that
limit, you know, 1t"s just that timeframe iIs just
not characterized one way or the other. So Il don"t
know what you can say about i1t.

MR. McCLOSKEY: 1It"s not for the sake
of us asking for information.

MR. FITZGERALD: No, no, no. 1 think
we"re point out the obvious. And your answer was
confirming the obvious, that, no, we don®"t know.
And we"re saying, okay, then it seems like we have
to take that value forward and feel confident from
a programmatic standpoint that, you Kknow,

programmatically, i1t"s unlikely that you would

have a spike or something in that four or five year
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timeframe.

But there®s no way to objectively show,
you know, by samples or anything on that.

MR. DARNELL: One thing to remember,
though, 1s prior to that period you have a robust
program that you can see the operations on. After
that period, you see the same thing with
radiological operations and how industrial hygiene
handled the safety.

MR. FITZGERALD: Programmatically. |1
can feel comfortable programmatically. [I"m just
trying to figure out 1f you just took the
supplemental samples out, because, you know, for
whatever reason, we don"t know 1f they tie in or
not. And we don"t know if mag-thorium stopped, |
could programmatically say 1 can draw a line from
here to there and be okay.

But from sort of the data standpoint,
right now 1t"s difficult because there"s just not
any information. That"s all.

MR. DARNELL: We can go back and look

for some more.
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MR. FITZGERALD: Yeah, 1 know.
MR. DARNELL: But 1"m getting pretty

fatalistic about looking again. KCP records, 1t"s
just so difficult to find anything.

MR. FITZGERALD: 1 one hundred percent
agree with you having been there and experienced
it I just want the Work Group, 1 guess, to
understand that our issue is not one where we have
a positive finding of a problem. We just don*"t
know and we can"t sort of connect the dots on that
time period. That"s all.

MR. DARNELL: Okay.

MR. FITZGERALD: And 1 don"t think
there®s a disagreement, i1t"s just that that seems
to be the case. You almost have to take or
interpolate from what happened before to what
happened after and say i1t"s unlikely that i1t would
have been one exceeding that criterion.

But the change of operations on the DU
side, that would have effected the gross alpha

measurements. And everything else would have had

some --
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DR. NETON: 1 agree with you. If the
operations didn"t occurred in 20, using the air
samples there, is not a good indication that they
kept the procedures going.

But then if 1t didn"t happen i1n the
model shop either, so now we"re going to have to
find some place where they could have occurred In
the buirlding. Maybe 1t"s a process of
elimination. Where else would they have been? I
mean, where else could they have processed
mag-thorium 1In the Kansas City Plant besides these
two places? And i1t they didn"t, then there®s no

MR. FITZGERALD: And the NMMSS doesn*"t
help us because 1 think that didn"t begin until *70
or "71. So 1t doesn"t help in the "60"s as far as
inventory.

DR. NETON: Well, I"m not talking about
inventory. I mean, there could have been an
inventory but i1t just sat there.

MR. FITZGERALD: Yeah.

DR. NETON: What I"m saying is if it
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didn"t happen in 20, 1t didn"t happen in the model
shop, where could 1t have?

MR. FITZGERALD: Right. And I think,
you know, one could rely on programmatic, but I
think before you get that far you might want to see
iIT there"s any -- and 1 don"t disagree, i1It"s a
challenge -- see 1T there®"s any information that
would give you some assurance iIn that timeframe.
That"s all.

DR. NETON: I think I hear you. We-"ll

DR. MAURO: This i1s John. 1 know most
of your discussion goes to mapping and location and
concentrations. And there seems to be a degree of
comfort with the 3E to the minus 11.

But I want to go back to that shortly,
1T 1t"s okay, because I have to say, when I quickly
read through the White Paper, I stumbled a little
bit. And if you could help me out with this, that
would be helpful.

The number, the 3E to the minus 11,

that"s your gross alpha count. And then you have
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a 0.1 milligram per cubic meter. And then you have
this number, this 0.19 ratio between thorium-228
and thorium-232.

Now, bear with me for a minute. When
I ook at the decay chain, I see that -- you know,
I"m visualizing someone is doing the separation of
thorium, you know, getting pure thorium, triple
separation.

Which tells me -- and you tell me 1f I™m
wrong, please -- that that means you"re going to
have equal amounts of thorium-232 and thorium-228.
Both of which are pure alphas. The thorium-228 has
al.9 year half-life. So here I am confronted with
what 1 believe would be, 1f you take the gross

alpha, you could argue that, well, you know, 1It"s
coming both from those two radionuclides.

But then the thorium-228 has a string
of short-lived progeny, several of which have
alphas. So in a funny sort of way, when you look
at a gross alpha count, 1 say to myself, well,

you“re probably -- and the gross alpha count is from

this triple-separated thorium that then machined,
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and you"re counting that, it seems to that you"re
counting all the alphas, which are one, two, three,
four, five, six, seven alphas that are coming.
Because they"re all going to be there.

IT you have separated thorium and, you
know, have equals amounts of 1nactivity of
thorium-228 and thorium-232. And then I hear the
0.19 number. Why would there be a 0.19 on initial
purification?

I could see at some time the thorium-228
IS going to decay away before 1t starts to grow in
again. And 1 have to say, maybe I"m showing
naivete In my knowledge of health physics, but
there®s something about the whole description of
this that just left me uncomfortable. Can anyone
help me out?

DR. LIPSZTEIN: John, I don"t know --
this was just a way to do a claimant-favorable dose
calculation. That®"s what NIOSH says. And
actually 1 think this was a response to us asking
about the progeny of thorium that needs to be

addressed. And the response was that NIOSH would
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use this 0.19 in order to be claimant-favorable
when calculating the doses.

Actually, we have some problems with
this because not for all organs the dose conversion
factors for thorium-232 i1s higher than the dose
conversion factors for thorium-228. But | think
this 1s more -- i1t°s not an SEC problem, 1i1t"s
something we have to discuss.

And it NI1OSH wants to be
claimant-favorable, they could choose which ratio
Is more claimant-favorable for the organ of the
cancer type.

For example, the thorium-232 1s a
factor lower than the dose conversions factor for
thorium-238. But the counter is for bone surface.

DR. MAURO: Excellent. You know, you
brought me right where I wanted to go. So you“re
being conservative by disregarding the alphas from
the short-lived progeny. And basically
attributing all the alphas to some mix of 232 and
228. And 1 agree with that. That"s

claimant-favorable.

NEAL R. GROSS
COURT REPORTERS AND TRANSCRIBERS
1323 RHODE ISLAND AVE., N.W.
(202) 234-4433 WASHINGTON, D.C. 20005-3701 www.nealrgross.com




10

11

12

13

14

15

16

17

18

19

20

21

22

57

DR. NETON: Right, John. This came
out -- and 1 wasn"t 1iInvolved, because 1I™m
conflicted. But I know at the Fernald this triple
separated thing came out as an issue. Actually,
triple separated 1s a TIB now on this whole thing.

And, you know, it's the most
claimant-favorable approach, as Joyce was saying,
for most organs. Except maybe the lung where 1f
you had a lot —- i1t wouldn"t be any more than 100
percent equilibrium, but you would have a higher
dose to the lung. But I think for a systemic organs
the triple separate gives you the highest organ
dose.

DR. MAURO: Okay. But -- no, good.
Now, the only, 1 guess, circumstance, the 0.19
sounds to me that i1t would be claimant-favorable
for lung.

DR. NETON: No.

DR. MAURO: No?

DR. NETON: No, I think, 1f you look at
it, 1T you have a lIot more thorium-228 activity —-

DR. MAURO: Yeah, I™m not sure which is
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the limiting organ.

DR. NETON: Yeah, we can look at that.
Like Joyce says, 1t"s calculable depending on the
exposure scenario.

DR. MAURO: Good.

DR. NETON: But 1 don"t think a one
hundred percent triple separated will give you the
highest dose to all organs. She"s right.

DR. MAURO: Okay. |1 completely agree
that this i1s not an SEC issue. 1It"s just how are
we going to deal with the data for different
cancers.

DR. NETON: It"s iInterpretation.
Right.

DR. MAURO: And what I"m hearing 1is
you"re going to use the assumption regarding what
does that gross alpha mean 1n a way that will
maximize the dose for that claimant, depending on
the cancer he"s dealing with.

CHAIR BEACH: Hey, John, can 1 cut in
here?

DR. MAURO: Sure.
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CHAIR BEACH: Can you do this, | mean,
I know 1t"s iImportant, but maybe offline? We"ve
just got a limited time here with the Work Group.

DR. MAURO: Sure, no. 1 just wanted to
bring this on the table. We"ll resolve this later.

CHAIR BEACH: Sure.

DR. MAURO: When we write up our
material.

CHAIR BEACH: Okay.

DR. NETON: Yeah, we"ll look at your
write-up when 1t comes out and respond to that.

CHAIR BEACH: So are there any
questions? Loretta, Work Group Members,
questions for NIOSH or SC&A at this point?

MEMBER CLAWSON: How many -- 1"m having
a hard time understanding how many actual samples
we have to be able to tie this period together. |
just know --

CHAIR BEACH: Are you talking the early
period or the whole?

MEMBER CLAWSON: The whole period.

Over the whole period, how many samples do we
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actually have?
