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' Winston: Payme .- Cross

BY MR. BAKER:

- ir.the West Knox Yard?

'then'alsb you- would get on. these trains and go work

the 80'$'andT§ﬁlbéq- - R
| i bi;: vmf%tfﬁduid:évgrage two.
| Q. -;aa what shi%ts did you work?
A. ALl of them.
Q. _'Dié you=&ofk}one:more than others?
A Third.sﬁift more than others.

MR:IBARER:‘ Thank you, counsel.
'Page 28, lines 22 through 24.
REDIRECT, EXAMINATION
i i AL iswitifﬁir:tb‘say'ih.the Gb's.aﬁal
70's that you mostly workéd third shift?
oy et Hid ot g
Mﬁ; BAKER: Page 34, Lines 1
. through 25 and-fagé 35, Lines 1 through-Q.
dtn'“WI Wésqthere a'éepafaté job that yoﬁ

wouid bid on where yoﬁ would stay in the yard, stay
A. "~ Yes.
Q.  And then was there a separate job

youi could bid on where you would be in the yard and

these. industries? -

A. - Yes.
g Now, which was the more favored

Truesdel & Rusk

App. 242
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Winston Payne - Redirect

job?’ : [

A. -I ;ﬁ&ustries;‘f

Q. éo is it fair'ﬁd say at the
beginning, in thé 1962 to 1975 period, you being the
low man 6n thekfoﬁem”poié, that you ﬁeren't able to

work the industries as much?

>

_Coiiéct.
Q. Bid you work.them at all?
A. Yes.
Q. But infreqﬁently.
A. Yes.
Q. InfrequeﬁtlY.
s Yes.

MR. BAKER: Page 35 lines 24

.through you 5 and Page 36 lines 1 thréugh 1
0. ' So between 162.and IR, 48, -
inf;equently you workéd these industries; the rest-
‘of the ;ime you wg%el—- you worked these yards, ybﬁ
wqfked in th; yﬁ£§.= S

&ﬁf EA%ER: fhank you.
-ﬁ#; JQRﬁéﬁ: Next witness, ?qpr

Honor, is Dr. David Weill.

-Truesdel & Rusk

App. 243
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David Weill, M.D. - Direct A

‘Mr. Payne contracted lung cancer and that he died

research into the causes of lung cancer?

~cancer give a physician such as yourself a clue as

A. Yes.

Q. ' Now, you're certainly aware that

from it.

A. Yes.

'é.” And have you become familiar with
the typical causes?of iﬁﬁg céﬁcer?

A. &eé, I.have.

9. And have you done any scientific

A. No, I haven't. .

Q. 7 gaive you publiéhed in the field of
lung cancer? . : ‘ .

A. Yes.

Q. X Now,'Ehe ieading cause of lung
cancer is ﬁhat?

A. . Cigarette smoke.

IQ. Now, Dr. Weill, are there different
cell types.cf iung-cancer? : |

A. * _ There are.

Q. And can the cell type of a lung

to what might be the cause of the lung cancer?

A. Yes.

Q. Is there a particular type --

Truesdel & Rusk

App. 244
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- Is radiatlon exposure somethlng '
insual? |
lii Lﬁ&L
& ?é. i ;boﬂﬁé_aiihhavefité
'.A, | fes;.-".“. s d
i ._Q. h Can exposure to iadiatibn_bause

1 'cancer?

Théaﬁy éxposures; ana I think the most notable thing

“|-associated with an -increased risk of lung .cancer?

rallatlon plece as well

-is. in the uranium mines in the Four Corners area of

"weaternfCQlorado.'

vthat.

L3 : 23532
. Dav:l.d We:.ll --'-:i-i:-.n.' { pirect . w :
}Ipartlcular cell type of lung canCﬂr that is most
readily associated wlth CLgarntte smok1ng°
.‘3- iﬂ. : .Yes, 1t‘s:a squamous cell cancer.
:IQ;. o _#ﬁd ;iéﬁncéil'tyﬁe oﬁ lung‘éaﬁﬁer'

daid Mr. Payne have?
R He had’ squamous cell

'"f Qﬂ;'“-? Now, I asked you to ook at Ehe

i

i " i fn-cer;ain settiigs it's been

réported to and those,éﬁudies‘really require very

0. Are low doses of radiation
A. ~ No,' there's no evidence to suggest

Q. ‘- Now, we mentioned earlier that

Truesdél & Rusk

App. 245
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David Weill, M.D. '—‘Direct

3th1nk you sald that was squamoua cell.

. process is where he's clalming exposure

sxgnlflcance of that exposure,'if any?

‘?'i

there s a partlcular cell type of lung cancer that

is readlly a55001ated w1th 01garette smoklng, and I

Is there a particular cell type of
lung cancer that's most readily associated with

radiation exposure?

'A. fee, iois an oao cell cancer.
Q. oat?
e ‘oat, yes, o-a-t.
Q. Did Mr..Payne have-that?
A No. i
‘ Q. '~ Do you have any m-jdid you have any

information, Dr. Weill, about how Mr. Payne said he
was exposed to radlatlon at the railroad?
N | x
A. It involved hlm moving from the Oak

Rldge laboratory canisters and scrap metal, I

belleve, back:to Knoxville. _During that transport

Q. - . -Wheke did you get that. 1nformatlon°
A. From somé of the IH, industrial -
hfgiene reports andﬁaiso'from‘his-depositioo.
teetimony. |

Q. Did'you-form“anylopinioﬁs as to the

R = ‘In my view it was a low dose

Tfueedei & Rusk

~ App. 246
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.etposure, T F there was any

Q. _ Did you form any opinlons about
whether that radlaLlon exposure increased his risk

of getting lung cancer°

:fﬁn . = I'did, and I dénrt’ think it did in

L St e o 8

his case.

\ 8. f'Do you have an opinion as to
t . e

whether hie radlatlon exposure played any role in

causing Ris lung cancer° 4

-

e e,

0. ﬁhat ie your opinion, sir?

A. I don t think it played any role.
'6. ] why do you say that?

5. T think it you compare‘hie'exposure

to the klnde of exposure that has been shown in the

:medlcal lzterature to increase.: the rlsk of lung

cancer;.MI} Payne's'expoeure would have been very
small and I'think'not contributed toward % 8
Q. i I know you spent a good bit of your

career 1ntereeted in asbestos diseases?

‘;A.I‘. Yes.

Y | And can asbestos'cause'lung cancer?
A. Gt It can in certain settings.

Q. - fell us about those eettings;'

When is it proper for a

Truesdel & Rusk

App. 247
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David Weill, M.D. -- Direct

" he had any lung diseases caused by cigarette

. like chest x-rays and CT scans and --

prefeeeional like yourself to say asbestos caused
somebody's lung cancer?

A In my view, in order to.attribute a
lung cancer to aabestoe, there needs to be
fadiograph;eiefﬂﬁietoiééie'tegts,_patholdgy evidence
of aabeetosis,'aﬁﬁ without that_I_don't think the
lung cancer risk is eievated.from asbestos exposure.
. -.Q. e JIs'iﬁ unusual fer'people to have |
asbestos. fibers in their lungsf

A.- * No, it's not unusual at all. We

all -have that.

Q. And is that going to hurt us?
A. No.
0. ' In this case, Dr. Weill, dld you

attempt to determlne whether Mr. Payne had
asbestosis or not?
AL I did.

‘_Q._i___ And dld you attempt to determine if

smgk;eg? _
A. . I did as well.

Q. - biqiyou'have aqme imaging studies

s e Yes.

. MR. JORDAN: Your Honor, -at this

- Truesdel & Rusic™

S Ee SN Vel AR . App..248
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David Weill, M.D. - Direct '

tihé,hmaf-i ask Dr. Weillhto come down and

use the view box to demonstrate what he had?
THE QOUREQ' All right.

Q.  (BY MR. JORDAN) Dr. Weill, let me

hand you a f£ilm that's not Mr. Payne's film.

N All right.
Q. Do you recognize what that is?
A. Yes.

Q. i You told us a moment ago about B
'Réadérs‘and lo;king at-cheét films ﬁo see-if
somebody has asbestosis or not.

What is this film and is that
something that's usedlinlfhe B reading process?

2 IE A, - ' |

'So this is infernational Labor
Organization or'ILo; which puts.éut a standard sét
of films that folké are supposed to use to compare
the film thaé'they are -interested in.

And what this fiim shows is a
normal film. So ?ou can see -- I don't know if you
all can see that. I

 But at the bottom it says 0/0, and

those numbers mean that it's a normal film. And so

what ydu see is fairly clear lung fields all the way

throughcut, and then just pulmdnary artery here,

Truesdel & Rusk

App. 249
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David Weill, M.D. - Direct

pulmonary artery here, and thaE's-why that area
looks whiter. But the lung fields themselves look

more black and. that would be a normal film.

o "So this 1sn'tlhr1 Payne?
5 - ﬁé; thaﬁ's nof Mr: Payne.
£ . .D6 we éfen kﬁéw-whé that is?
T R
i 'Thérété;é bunch of ﬁhite.mérﬁings

like right in here and right in there.

A. Yes.

Q. . Is that disease?
"A. ' No, that's the center of the film.

These are pulmonéfy arteries and they come off, just

like all blood véssels dé, as white on the x-ray.
Q. { ﬁhere is the heart? _
gt :_ -The-heart éifs right in the middie
here. 3qhite as well.

Q; . And what are these angles down in

- here?

AN These are -- this is the diaphragm.
So the big breathing muscle below your lung that
moves the lung up and down, the diaphragm sits right
below these and forms a white shadow as well.

£ So that person has a normal chest?

A. Yes.

Truesdel & Rusk

App. 250
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? bﬁﬁid'wéilii;M;b.f—'nireét I
- *d.: Y yéu mentibﬁédﬁthgt&s-a 0/0 £ilm?
A 7 higme. ' ;
40 ‘ Haﬁe yoﬁ seen that before?
o ) 2y |
.'é; = ‘K-What is fhaf?
A ”:So‘tﬁié isifhé.iz profusidn

] édnfusiﬁg'but'it's réallf not.

'£ilm, 4nd so zero being normal and 3 being most

‘abnormal.. So a 3 is.a very sick patient, zero not

he or she was making their opinions. So the first

nunber I feel very strongly about it, second number,
- some subjectivity to them. You're interpreting a

-into account that it's not necessarily always black

‘and white, and that's why there!s a two number

categories, and how this works is -- it looks
]

The first number is what the reader

tﬁinks'is the most likely interpretation of the

sick.
The second number after the slash

is thefnuhber tﬁat thé reader also considered when

maybe it was that. Because all these things have
picture and so the Iowa classification system takes
definition.

Q. So dbes;thé disease, the extent of

disease get worse as you go from zero to 1?

Truesdel & Rusk

App. 251
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David Weill, M.D. - Direct -
"A. . Yes. So that's the most normal and

down here is the most abnérmg; and they put a plus

-éign there because Ehey want to smow that it's even

above a 3 if tﬁat's possibie.

o . it me:hand you another film and
again represent‘£o Qﬁﬁ'ﬁﬁat that;s not Mr. Payne's
film. ' |

5T

'“Woat -- what is that Eilm?

A. Tl éhis.is: égainh ﬁ ﬁrofuéion
categbff ﬁheré'theaaesiénation is 2/2. So zero
nérmél[ 1 siightiy.abnéfmai, zlgetting more
éhnormal} ﬁ:mést";bnéfmaiL 

And I think‘whét-you can see is if

you look side to side, you can appreciate that this

film -- and again, looking at the side of the film

is the best way to do it. This film looks like it

- has more white lines funning throagh the lung

fields, if you can see that, and that indicates that

there's what's called “interétitial fibrosis" or the

:scarring Df'the-lung. The scar happens in a line,
‘in a linear fashion. So this is fairly typical

linear scarring of the lung.: -

e Now,'would'that £ilm, the one

thgt's'on the far right, you said was 2/2, would

Truesdel & Rusk ¢

#~

App. 252




10
2% 1

12

13

i4

A8

17
18

9

R0

b

2360

‘told us about, is'Ehat.aébEstosis?_

| then I'm going to ask you to look at Mr. Payne's

"the film, we see 3/3. So this.is the most abnormal

appreciate the difference.. There's more white lines

running through the lung material. Again, not to

"But if you look farther out, you can see more white

"lines running through those lung fields, and it's

.the 2/2 film to the 3/3 film.

David Weill,hméﬁ;'ffpirect'-, o v

that be consistent with'somebody that had

asbestosis? ?
A. . Yes.
9. And is ‘that the scarring that you

e

A L. vas.

9. "7 Now, that's not cancer, is it?
X No. No. - Asbestosis is a fibroéfs

of ‘the lung.

Q. " -Okay. Let's lock. at one more and

films.
"A.  I'll leave thém up so we can Have a

comparison.

So this is, again, at the bottom of

£ilm you can really getﬁand,'again, I think you can

get confused by the area of the éentex of the lung,

starting to look mofe'and'morg white if you compare

" Q. : . So the one that you just put up on

" Truesdel & Rusl.

App. 253
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jﬁhgre_he has.cancer .present on the film and the

. cancer is in this area right here; and what you see

David Weill, #.D. .- Direct
the #us LA, firat BE a1l Bhattx uot e, Payne?

S = Se¢oﬁdly, that's a pretty sick
pérsonli Right?- : ‘

| A. It is.

Q. : Islthat film also cbnsistent with
someone‘who might'hafe advanced éébestosis?

K oo IIt is. This Qentleman would
probably be coming to talk to us about a transplant;
He would be pfetty sick.
| Q. Okay. Now let's get down to
Mfl'bayné's'filmﬁ.

: | Aﬁ& what-I'ﬁe jﬁs£ handed you is a

film.that was takén;df Mr; Payme.

'_A. ' Let's see.
Q. -~ That looks different, doesn't et
A. . Yes. So -- if you look at the lung

fields again, you.can see the heart sitting in the
midgle here, lung fieids lookiné-black on both

gides.

There's also -- this is-a film
i

also.is a little bit of fluid around the lung which

is typical in peoplé who have cancer developing

Truesdel & Rusk
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‘another chest x-ray of Mr. Payne, and that locks a

David Weill,#M;D; - Direct i
fluid.
0. Do you see any evidence of

asbestosis on tﬁat film?

A. No. . (

Q. That film looks a little darker to
me. bl

A. © oIt is. The technique that was used

£o shéoﬁ this %i1m is Qhat we cali "over
éenetfﬁted," ﬁeéning the béaﬁ Eﬁat was sent to the
patient‘was too much,. so ﬁhe x—rﬁy appears darker
than it should be ideally. | |
oy é. “'.6kayzlhcgn'yoﬁ see any evidenée of
cigarette related damage on that film or is it too
dark? i * o _."' ' ¥ 4
| A. ."Iﬁ;; too.dark ﬁo really read that.
Q. A 6ka?. I thihk:we may have some
films that we can -show you digitally that may be a
little different. So unless there's something else
you want to do with tﬁis, I think we're done.
A. 5 ~ T think \go.

Q. ~ Okay. Shown on this photograph is

little lighter to me.’

A. . .This is a more appropriately shot-s

film. In other words, they got the amount of

. Truesdel & Rusk

App. 255
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David Weill, M.D. - Direct

kilowatts about right, the amount of radiation they

| gave him was about right in this £ilm.

So as you start on the left side,

.you see very'similar lines to what you saw before.

Where the lﬁhg cancer is in this area right here, I
ﬁhink you cén make 6ut the.bcrdefbof it here, and it
sort of whites out this area of the lung and then
there is pleural effusion or fluid around the lung
on the left. side tﬁat is ﬁery typical of lung
cancer.

If you go over to the right lung,
and remembéf, this is the-fight 1uné'and this is the
left lung. It's sbrt 6f ie?efsé when you are
iookiné at ‘an x-ray, buﬁ.ff you go over to the right
lung, you cén look at the lung fields and see that

it doesn't have that kind of whitw-density or white

interstitial infiltrates that show on some of the

mofe.diseased films. .And-so this film of Mr. Payné
indicates that he does not have asbestosis present
on the film.

Q. Do you éee any evidence of any
cigarette damage on that film? |

A. _' Thé chest x-ray, one way to
determine that, and I wou;d,have to .swing you over I

think to the lateral to really se=x that, and these

Truesdel & Rusk

App. 256
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!

“ ﬁé¢id ﬁeill;.ﬁgnl'étnirect. ‘ n

] ;side .
| up on ;hé film very black. And so what that is is
'1ﬁig;by'éigafétﬁe smoking that déstroyed the lung,.

'Iso you 've got ba91ca11y thls empty air-filled sac

-whlch shows up rlght behlnd the breast bone on the

. breathing? : sy A s i

' there anything you can dd'about 1E?

re pretty small -- there, thank you. Project it

all the way up.

What you can seé here and this is

right behind the breast bone, so it's shot on the

But what you see here is an

air-fiilled cavity that I'm outlining here that shows
What's calléd a bullae. ' It's an area of diseased

&

side view here

N

:Ql "' Is that just a hole?
A, : Yes, just a hole in the lung

0. ol How. does that affect somebody s

K © Well, adversely. It doesn't --
tﬁis qfeé ddesn‘f géﬁ_any real gas exchange —
happening. In 6thef words, oxygen.acesn't get into
that areé and carbon dioxide doésn't get eliminated

80 ncthlng happens 1n that area.

Q. ' Once you get a bullae llke that, is

A. No. There was some enthusiasm a

Iruesdel & Rusk

'App. 257
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| what you call an AP where the patient is like this?

_ evidence of asbestos disease on either of those

1 of discubsion,'Dr. Weill, about when it's proper to

. cancer to asbestos exposure, there has to be

,radiographic or pathologic evidence of asbestosis.

David Weill, M.D. - Direct .,

number of years ago about removing those to try to
help the P&tieﬁt Breéthe'bétter.but that didn't work
so well 'so we}ve realiy mostly sﬁopped doing that.:

6. Wéii, 6n-éithérlaf these films.wifh

A. - .Right.

Q. ﬁ: _hnd this is lateral, do.you See any
eini )
films?

Ay ! . . No.

« O | Th&nk'you, bsctdr. You can take
the standlI héﬁe.a-few more questions for you.

(Witness is seated).

. Q. . There's been in the case a good bit

éay that asbeétﬁs.pléyed aliﬁle'in'causing
somebody's lung cancer. Have you studied that:' issue
oﬁér.the ygar§3;
k1 ':-A:-f.,\' Yes, L have. 

Q. - And what is-yqu;-opinicn about w?en
itfs proper sqieﬁtiéicél;y;to say gsbestos played a
rpig in lﬁﬁg canéefé : 0 o

Ay ‘I think for me to attribute a lung

Truesdel & Rusk
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' have to have aébeétosﬁs_in order to attribute lung

'that that's-the case. In other words, you have to

{ without any evidence of asbestosis, just,being

| around asbestos, does that increase your risk of

asbestosis.

David=Weiil M D ,tDifécgl., J -l
i 'Q._;ﬂ_f;ﬂné other people ﬁave different
views? i I :
| A, .“hYes,nﬁﬁefcdd..lﬂ
;§3T e Do-éomeﬁpéopié think ‘that you don't

cancer to asbestos ""

B

Yes.
Q. Why do you feel the way you do?
ﬁ. I thlnk the we1ght of the

scientlflc ev1dence, and partlcularly if you look at

epidemlologic studies that are properly done, show

have basel;ne asbestosis in order. to elevate the
risk,laﬁa I thini.iﬁe'ﬁedical iiteraéure has been
clear on that lenL |
- g | Have ;ou studled that issue over
the yéars? I
‘& Yes, I have.

. B, 9 -Does the mere exposure to asbestos

getting lung cancer?'

A No, not in my view.
0. You said Mr. Payne didn't have

Truesdel & Rﬁsg.
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David wWeill, M;D. - Direct

3cxgarette smoking and asbestos in producxng 1ung
'cancer Some of that came out of Dr. Selikoff and

| Dr. Hammond's work in New York way back when.

ﬁhat'does"that‘da in terms of: your
belief about whether asbestos played a role in
i
causing his. cancer or not?

A. In my view, because he did not have
baseline asbestosis, I don't think his asbestos
exposure elevated his cancer risk at all.

Q.'.'J :‘Do ysh haﬁe to have a lot of
exposure to get asbestosis?

A. Yes.

Q. Ons other issﬁe briefly.

‘The jury has' heard about synmergism-
or the term "symergy."

A. Yes.

Q. " It's like when you have two
ta&cinogens togéther the sum of the harm they can
do is -- I'll say the total of the harm that they
can do is mors.than the sum of two parts; is that
right?- .

B el e

Q. - . B2And theré's been some discussion

about how there's a synerglstlc relationship between

Right?

" Truesdel & Rusk
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David Weill, ﬁ.D.'; Direck-.
A. Right. &
0. . nAre you familiar with all of that?
IR T slfdation_liké Mr. Payne's

situation whére he was a railroad worker switching
all Ehé'tréins{:doés’thé'éonéept of synergy apply to

his lung cancer?

A. No, not in my'view.
[+ . Why is that?
i S " Well, there's a couple of different

things.
" ‘Ome, in Dr. Selikoff's work, he
indicated that synergy might exist between asbestos

ékﬁbsure'and cigarette smoke, but in a setting'of“

| people who were very, very heavily exposed. Some of

the greatest exposures that have been seen have been

in insulator cohorts.

The other issue that I think is
iﬁportant to keep in mind about the Selikoff ﬁork
and that synergy éuestion that's being addressed is
that he didn't really know, and his cohort, who had.
asbestosis and who didn‘t. So he‘just.kneﬁ that
they were asbestos exposed, thg? also many.of them
smoked and their cancer risk was elevated. But be

wasn't able to ferret out what I think is the

Truesdel & Rusk
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David Weill, M.D. - Direct . »

cigarette smoking to you?

1 years or 30 is sigﬁificant.

. lung cancer because of it?

importént question; and the one fﬁaf is being
debated todéy, is’ did those pétienﬁs also have
asbestosis. - I

Q: g Oka&@l'what did you understand
Mr. Payne s c1garette smoking hlstory to be°_

'A." - It was reported a couple different
ways in Ehe_medical racords. Anywhere from 20 pack
years to 30 pack }éargqand.I think I saw a document
that reported by hrﬁ Pa?ne himself that he smcked
one pack a day for 30 years '

Q. ' Is that a szgnlflcant hlstory of
A Yes, either one is, either 20 pack

Q. Have you seen a lot of patients in

your practice that have had lung-cancer?:

A. Unfortunately, yes.

Q. 'A;e most of them smokers?

A. Yes.

0. I And havelyou seen patients who have

smoked the Bamé amount that Mr. Payne smoked and'gct

Fess == fes.
L. . Is that amount of cigarette

smoking, let's say 20 to 30 pack years, is that

Truesdel & Rusi:
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amount: sufficient to cause a lung cancer separate

and apart from any contribution from anything else?

g

0.

telling us about

smoke? -

A,

g

Q.

duit smoking cigarettes I believe in 1988, that he

quit a while back?

A

A

| do, wasn't it?

A.
.

risk?
s

risk of lung cancer because of his. past smoking?

A.

people-that quit

' 'yes, it.is.

' Dpid Mr. Payne have emphysema?

Yes, they were.

 pid you understand that Mr. Payne

" Yes.

That was-a good thing for him to

- Yeah. The lung cancer risk even in

Yes. |

#nﬁ di&.hé have the bullae you were
earlier?

‘fes.

Were those caused by his cigarette

Yes, very smart.

Did that decrease his lung cancer

It aid. .’

Did he still continue to have a

cigarette smoking never goes back

Truesdel & Rusk
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David Weill, M.D. - Direct

|

td thaﬁzof a nonsmoker. It just doesn't return all
the way down to'that level.
hIQ.I N7 Still ought to quit if you're
smoking though, sﬁouldn‘t you?
| - Yes, for sure.

Q. ‘Ndw,-Dr. Weill, based on everything
you have seen in this case and everything we've
asked you to review in your caréeé dealing with
lungs all through-these years, do you have an
opinion that you can tell this jury as to what was
the most likely cause of Mr. Payne's lung cancer?

A, I think his cancérlwas caused by

cigarette smoking.

<« T Iwas that the sole cause of his lung
cancer?
.A. Yeﬁ,
i - 2 Did asbestos play any role in that?
Aa. No.
Q. Did radiation exposure play any
‘role in that? - |
R No.
Q. Haye.all the oéinions ybu‘yelgiven

us today -opinions:that. you hold -to a reasonable
degree of medical. certainty?

A. Yes.

Truesdel & Rusk
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doing s0.

- the record, I would like to make-an

5

recesgr and can wé Eonfir% with the Court
aboﬁt ﬁhére-we-gé Erﬁm hefe?
- THE COURT: Okay.. (To the Jury) Go
out there about five miﬁu;es.
bon]t.get lost.
(Jury diémissed from courtroom) .
' MR. BAKER: May I have a word.
Ty hate to ——.two things.
:;Number”one thing has to do with the
exhibits.
We intend to rest. We would like

to have some guidance on the exhibits before

Did I state that correctly?
MR. JORDAN:  ® Yes:

MR. BAKER: And then secondly, for

objection about the instructions, in all
defereﬁcé and respect to you, Your Honor,
about the thyroid. \

| The Court instructed the jury about
the thyroid, that the lagt cfoss examiqation
heard by Mr. Gilreath ﬁas_about thyroid

cancer, and then you rightfully instructed

the court that there is nw. claim for thyroid

Truesdel & Rusk
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. { ‘t_J-

‘witnesses.

cancer. in this case and tiie jury was to

disfegerdrany suggesﬁion that thyroid cancer

- had anythlng to do with thlS case.

ke ok the only issue, .in our

'humble oplnlon 'This-is why we object.

¢ =

The issue 1sn‘t just about what
is -- that there is no claim for thyroid

cancer, there was eﬁ agreement and a court

rullng that thyr01d cancer would not be

dlscussed not a part of this case, and that
includea“dross examination of defense

bPlaiﬁtiff violated this ruling and
planted a pre3ud1c1al inference in the :
jury g mind. What happened was that
plalntlff s couneel followed the question
about whether Mr. Payne had thyroid cancer
with the quéstioq_cf whether radiation
causes thyroid cancer, and this further
creates the prejudice, so this is our.
objectlon to the 1nstruct10n

THE COURT: Al; right. Now, we
mentioned exhibits.

When we left Wednesdaf we sorted

out -- you folks sorted out between you

Truesdel & Rusit’
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‘.THE-CouﬁTE In cases‘where it is
deducLed,_if there}s no c:her evidence it :
may be_up{to-the defendant to the offer- ..
evidence to show what a proper deductiéﬁ
would ba, but I stiil think that's ‘a better
way to go about that. So go ahead.

MR. BAKER: And-then,\finally, we
believe that there was no testimony from
Mrs. Payné about.the 38 hours of work, and
we believe thét that is‘required for
Dr. Bohmrﬁa'bé able to_give an opinion and
have Eo-introduca’that evidence.

THE COURT: He gave an opinion of
what 38 hours would be: If the jury figures
some‘other number would be more appropriatg
they éan lower or raise that figure.

* Any other motions of this nature
right now? .

‘MS. THOMPSON: I think you should
give_the:jury‘a directed verdict on cesium
and“exposure,ép_tthOak Ridge spur track
neér-;ha ¥—1g;faqi1ity.:'_

THE COURT: We talked about cesium, |
too.

... MS. THOMPSON: -The plaintiff, of

Truesdel & Rusk f_ﬂ
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. a

" and the track'rembval,'and we were forced to

céﬁraé; neveflestablished any proof
whatsoevef in their case in chief and
rested, andlthen_of course .they came up and
tﬁrew-up_a slide during Mz. Maynard's

testimony that we objected to about cesium

puﬁ o & Witaess. And the bottom lime is it
is coﬁpleﬁély anontrovérted in any
evidentiary stage-thaﬁ-this man was exposed
to ha:mful_levélélof cesium that caused his
lung condition or had any exposures at the
Oak-Ridge spur track that he worked on for
one year, andlwe would ask for a directed
}erdictvbécaﬁse:the plaintiff has not proven
theif'caéé on that issus.

| THE-COURT; Any other comments
aboﬁt‘thése last things?

MR. SHAPIRO: Well, cesium was
discussed by Mr. Badders in his examinatiom.
He's their industrial hygienist. He said
the track was taken up,-iﬁ was taken up
becauée of ceéium. Mr. Payne worked there.
We can'show evidence on the defense case
thaﬁ we might_ﬁot.ha#e been able to show in

the~plaintiff's case. It's perfectly okay.

£

Truesdel & Rusk

App. 268



i
11
12
13
14
15

16

17

18
19
20

21
22
23
24

25

Plaintiff's Closing Arguments

o 2513

" right thing to do.

percent.

And he said, "Na.;
- THE COURT: Got ﬁwo minutes left.

MR. GILREATH: "Did you-ask him?"

o, ' '

"Did yéulcére?"

"NO..“ .

That's the whole attitude of this
railroad in this case. Didn't care.

Now, let me say this. Mr. Payne
has to accept some responsibility for
smoking. I tbld Mrs. Payne that and she
realizes that. There's g&ing to be a place
for éénﬁributary ﬁegligencé. That means was
Mr. Péyne negligent. I saig you've got to
accept fésponéibility for that because he

smoked. You have to do that. That's the -

So in your verdict_form, if you say
Mr. ?ayne is guilty of contributory
negligence after the railroad is guilty of
negiigence, then you put the percentage down
of his\cﬁntributory negligence. If you take

25 percent, that reduces his verdict by 25

If you take 35 pércent, that

Truesdel & Rusk

App. 268a
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.3 Plaintiff'S'Closihginrgﬁﬁentsf g

'respon31b111ty you put on. him, he has to

' accept some, s ; agree That reduces the

. but ycu can a531gn whatever respon51b111ty

minute break now and then come back and

or iﬁ bart the harm suffered by plaintiff,"

Ibecause it mirrors the statute. -We would

fédﬁées'ﬂis'véfdict by 35 percent ' Whatever

verdlct . The judge w111 do that for you,

that you thlnk he deserves on Mr. Payne.
And I suggest to you that he did qult in
'36, 17 years before he got the cancer.. So
glve‘hlm credlt for that .1f you would.

Thank you all very ﬁueh-for
listening to us. ..Love:you-all.

THE COURT S0 we'll take a 20

finﬁéﬁ'tﬁis:upl
- (off the record at 3 33 p.m.)
(On the reccrd at 3 54 p m.)
MR SHAPIRO Your Honor, we were
just glven the verdlct form. Under No. 2
where thereis the wor@;ng, "Did the
negligence.have eome‘causal connection Eo
the harm‘sﬁfféred:by plaintiff?" ' We would

suggest, "Did, the negligence cause, in whole

suggest the same thlng under No. 3.

‘Truesdel & Rusk
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Jury Chargé'g;”r, '-_ - ;

“which ordinaiily regulate, the conduct of |

management of one's person or property.

term, but ordinary care in this sense is a

~ whether ordinary care waswexerclsed in the

_ éxerciéed by reasonably prudent and careful

do, all when ﬁroﬁpted by considerations .

human.affaifs.
Negligéncegis, in other words, the
failure to use ordinary and reasonable care

under the circumstances ai- the time in the

Ordiﬁafy care iﬁ Fhis sense is that
care wﬁich'reascnably-pruaent and careful
persogs exeréise in the.managément of their
own'aﬁééirs; managemeﬁﬁ of'ﬁheir.own affaira
in orééilﬁb avoid injutry to themselves or
thgir propéi;y or the persons or property of
otners.  © g

' Ordinary care is not an absolute
relative-term.- That is to say deciding

giﬁen case,lthelconduct in question must be
viewed in thehlight of all surrounding '
circﬁmstances as shoﬁﬁ by’ the e#idénce in
the case at thé;time. |

Because the amount of care

persons varies. in proportion to the dangeré

Truesdel & Rusk
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'Jury Charge

Federal Employers Liability Act or FELA.

known to be involved in wﬂat is being done,
it fo}léws‘that the amount of cauticﬁ
required in the eﬁercise of ordinary care
will vary with the nature of what is being
done and all the surrounding circumstances
shown by the proof in the case. |

To pﬁt it another way, if any
danger that should be.reasonably foreseen
increases so the amount of care required by
law increases. |

The mere fact that a person-
suffered harm, injury, illness or death
standing alone without more does not permit
an inference that the harm, injury, or deaﬁh
was éaus;d by anyone's negligence.

You have heard reference to the

That lawlprovides in part. that every common
caf:ier b? railroad engaging in commerce
between any-pf several states shall be
liable for daﬁages to any person suffering
injury while he is employed by such carrie:
in such commercé fér such injury resulting
in whole 6r iﬁ part from the negligence of

any of the officers, agents or employees of

Truesdel & Rusk
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Jury Charge

‘and second, that the defendant's negligence

57

on the plaintiff to establish-by a
preponderance of the evidance first that the
defendant was negligent in one or more of

the parﬁiculars alleged by the plaintiff,

caused or contributed to harm, illness or
deathlof the plaintiff.

Going back to thé,FELA, in other
words, that the harm, illness or death
resulﬁédliﬁ ;holé or iﬁ part from the
negligenée 6f one of the officers, agents ér
émpldyées of the railroad in question.

. Pl#intiff also alleges in this case
tHat certals regulations or statutes were
violated.

With regard to railroad cars, one
such regulation provides that a person
should not remain unnecessarily in, on, or
near a transport vehicle containing
radid;étive materials.

Another one provides that each
trangport:vehicle used for transportation,
transpérting\radioactive materials and

exclusive -- as exclusive use, must be

surveyed with appropriate radiation

Truesdel & Rusk
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Jury Charge

. the radiation dose rate and any accessible

detection instruments after each use, that

vehicle may not be returned to service until

surface:is_less'than .5 millirem per hour or
less and there is no significant removable
fadioacﬁive.éurface contamination as defined
in the law. |

i 1561 regulation provided that no
person shouid remain in a'caf containing
radioactivé material unnééessarily, and the.
shippef mﬁét furnish the carrier with such
information and equipment as is necessary
for the protection of the carrier's
empioyeeé. |

“mSecEionlfrom 1976 provides a person
may not remaiﬁ unneéeséériiflin a railcar a
containing radioactive materials.

Another regulation provides
radiocactive material means ény material or
combination of materials which spontaneously
emit ionizing radiation, materials in which
the estimated specific activity is not
greater than .002 microcurie per gfam of
material and in which the radiocactivity is

essentially uniformly distributed are not

Truesdel & Rusk
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Jury Charg9

e

e f
contributed to one of the' causes of harm

‘suffered by the plaintiff.

As to contfibutofy‘ﬁegligence, the
FELA, the laﬁ in questionlbrovides in ﬁaft,
"In all actioné brought against any railroad
to recover-damages for bersonal injury to an
employee, the fact that the employee may
have beeﬁ guilty 6f contributory negligence
shali not bar a recovery, but the damages
shall be diminished by thé jury in
proportion to the negligence attfibutable to
the employee;_ So if you should find from a
prépondefance of ‘the evidence that the
defendan£ was guilty of negligence but the
piaintiff.was also guilty of - negligence and
such.negligehce on the part of the plaintiff
caused any hafm to the plaintiff, themn the
tota; award of damages to the plaintiff must
be reduced by an amount eéual to the
perceﬁtage of fault or contributory
negligence chargeable to the plaintiff.

-If.you should find that the
defendant was not.guilty of negligence or
the defendant was negligent but such

negligence was not a cause in whole or in

Truesdel & Rusk
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Jury Charge

you answered yes back to questlon two, was

the pla;ntlff negllgent w1th regard to harm

he suffered and_was that negligence a cause

in whole or in paft to harm which the

plalntlff did suffer.

: Next question asks, and ﬁow we're
to the point if you answered-all these
questions with a yes or sqﬁe of them with a
yes and the last question with a yes, asks
you to teli me what pércentage you feel
plainéifffs neéligence contributed to the

harm that he suffered. And that leavesla

'space for a percentage

Then if you found that the
plai#tiff is entitled tO‘reéover, the final
ques;ion_asks'what_amount'of money do.you
find withoﬁt deduction for any negligence
which you may find on the.plaintiff's part -
will fairly represent adequate compensation.

'If:you answef that quéstion,lanf
figure that you put there will be not '
subject to any taxation and that figﬁre:you‘
will determine accoraiﬁg to the folléwing
considerations. The amouhﬁ there would

propose, and there's no mathematical way to

Truésdel'& Rusk
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Verdict

existed at the time in the particular case.

Okay. So let ﬁs*knqw if you have

more.QuésEions or how you are getting along.
(Jury dismiss;d from.courﬁrocm at 1:58 p.m.)
(Jury returned with verdict at 3:56 p.m.)

THE COURT: Okay. Mr. Alexander
has been chosen here. If you will refer to
the verdict, you can tell me briefly.

éuestion No. 1, was the defendant.
negligent as defined in these instructions?

JUR? FOREMAN: Yes.

THE COURT: Question No. 2, did
that-nggiigente cause;.in wﬁole or in part,
the.ﬁarm sﬁffered Ey the plaintiff?

JUR?‘FOREMAN: gés,

THE COURT: Question No. 3, was tﬁe
defendant negligent with regard to asbestos
exposﬁre?

. JURY. FOREMAN: Yés,

_THE COURT: With regard to diesel
exposure?

JURY EOREMAN:' Yes.

THE poﬁRT: ‘With regard to
radiation exposure?

JURY FOREMAN: Yes.

Truesdel & Rusk
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-violate the Locomotive Inspection Act or any

THE COURT: Did the negligence of
the defendant cause, . in wgolé or in part;
the harm suffered by plaintiff as a result
of asbestos exposure?.

JURY FOREMAN: Yes.

THE COURT: Diesel exposure?

JﬁRY FOREMAN: Yes.

THEICOUﬁT:_ Radiation exposure?-

'JURY FOREMAN: Yes.

THE COURT:i Did the defendant

regﬁlation concefﬁing locomotives regarding
ésbeétos, aﬁd was any such violation a legal
cause of the plaintiff's Harm? |

JURY FOREMAN: Yes.

THE COURT: Did the defendant
violate the Locomotive Inspection Act or any
regﬁiation concerning ‘locomotives regarding
diesel fumes, and was aﬁy such violation a
legal cause of the plaintiff's harm?

JURY FOREMAN: Yes.

THE chRT: Did Ehe defendant
violation any regulation regarding the
operations of railroad cars and

transportation of radioactive materials, and

Truesdel & Rusk '
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suffered by the plaintift?

was any such violation a legal cause of harm

_ JURY EOREMAN; Yes.

THE COURT: Questicn 5, was the
pl&intiff negligen£ with regard.to the hafm
he suffereaé ' |

' JURY FOREMAN: Yes.

TﬂE COURT: Your answer was vyes.

To what extent, expressed in
percentages, did the plaintiff's negligence
cauée, iﬁ whoie or in part, the harm that he
suffered? -

JURY FOREMAN: 62 percent.

'THE COURT: And finally, what
amount of money_do:ydu find,-withoht
deducti$£ fbr any the negliéence, that woﬁld
the fairly represent adeqﬁate compensation
in this case?

JﬁRYIFOREMAﬁ: 8.6 million.

THE COURT: Okay. Now, let me
further inform you that by answering yes to
questions listed on this form in Part 4
about the.inspection Act ér any regulations,
by answering yes to all of those questionms,

the concépt of contributory negligence may

Truesdel & Rusk
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- Verdict

"not-apﬁlylinffhig case. In that- situation,

attorneys?

'thélﬁléfntiff wotid'recéiée thé,ehtiré

.amant ofﬂﬁbneyltﬁét-you have.listed on the

your right hand?

. something that we hadn't taiked about
before, but uhdéi'the'authérity of that case
‘that was. handed to you by Mr. Shapiro

_intention.

questions listed under Part 4 oflthe verdict
the amount listed on the response to

" approach the bench one moment, the

aAnswers to the seventh question.
If that is what you intend in this

particﬁléf case, please indicate by raising

(Jury foreman raised hand).

THE. COURT: Okay...That is

yesterday, we need to know if that is yéur
Again; by answering yes to the

form, the effect of yes' answers there is

that the recdver?'wcﬁld_bé 100 percent of
Question 7.

--MR..SHAPIRO:' Your Honor, can we.

THE COURT: Yes.

MR. SHAPIRO: Yoﬁr Honor, under the
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Verdict

FELA, the decision on this regulatory
violation is_ﬁot a jury dé&ision. The Court
has no.chqice but to impose the verdict in
the way it was rendered by the jury. The
Court, not the juryf then considers the fact
thatucoht}ibutory nééligéﬁcé may not be
conéidefed by tﬁé jury.l It's inappropriate'
to ask this jury to change their verdict.

MR. BAKER: I disagree.

TﬁE éOURT: fhaf was raised in that
case you Qave me . .

; What is your féeiing now?
JURY FOREMAN: Could we have a
moment to discuss that?

e COURT: -All right.

{Jﬁry dismissed fromvcourtréamfat-4:05 p.m.)
. (0Off the record at 4:05 p.m.)
(Jury returned to courtroom at 4:13 p.m.)
(Qn:thé-récard é£'4:13 p.m.) "

THE COURT: Baged on a previous
discﬁssiou,_ﬁ;. Alékander, ;t_is the
inﬁention of the jury that the pléintiff
recover a toﬁal aﬁcuntlof what?

- JURY FOREMAN : '$3.2 million.

If everyone agréés with that, raise

Truesdel & Rusi-w
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Verdict -

youri:ighﬁ hénﬁ,_

%7 dhe.dury had raiked their rignt” :
nandﬁihdiééting tha&;§ their feeling in this
pértiéuiar‘q;Sé. o
| .Anything ‘else with the jury before
we aisﬁi;s-éiem?L‘ m

MR SHAPIRO: Yes, Your Homor. T
wollla 1ike to gay that T Elibnk that the

Court'would_qeed to instruct the jury that .

- the FELA provides that there is no reduction

of the jury's determination for contributory

fault to the plaintiff as a matter of law

‘and that sending the jury back without that

instruction was inappropriate.

THE COURT: That's what I just told

them, that if they answered yes to those

things that . .there would be.no deduction for.

~contributory fault, and they said that in

tﬁeir qpinién the total recovery would be
that. | | ‘ ]

pr; we'll tgik_about it 1ater, the
legal effect of all this, but that's where
we are.

You have been on the longest case

‘that the Court has had in more than 20

Trpesdel & Rusk
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(Proceedings began at 2}02 pm. )

THE CQURT: So, is.éverybody hooked

up:and ready?
| .MR. GILREATH: I guess.

THE COURT: Well, I took a lot of
time to go over all this again and we hédla
number of motions that we discussed at our

| :
last meeting. The Court has come to this
conclusion, that the motion for néw'trial is
warranted. I hate to admit this becausé a
lot of the problems come back to mé, but in
particula£ the jury instructions I feel were
incomplete, therefore insufficient and
inadequate and incorrect. This was
illustrated graphically by their response
and what we had to do to try to understand
what they meant.

During the frial itself I agree
that there were too many things that had
been ruled improperly for the jury to
consider that were considered and the
presented to the jury, and probably the ’
worst.qf those was when we started talking
about this thyroid cancer which he

apparently didn't have. The Court took it
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upon itself to make a comment aboﬁt that.and
made a comment which could well have been
misinterpreted. I just made » did not
express what I tried to e#press by saying
that is not part of this lawsuit. It could
belunderstbod that he actually had that‘and
it was not being considered now.

I deeply regret what I just said
because, ydu know, I like to get cases over
with, but at the same time I feel that Eﬁis
one was probably not handled appropriately
and needs to be handled again, whether by me
or somebody else. So that's the extent of
what I want to say today.

MR. BAKER: All right, Your Homor,
we'll prepare the order.

(End of Proceedings at 2:04 p.m.)
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IN THE.CIRCUIT COURT FOR KNOX COUNTY, TE ESS_E__E

ANNE PAYNE, widow of § - JLSEP -6 P
WINSTON PAYNE, deceased g Y .,%T” @ I it
' iy B
Plaintiff, § No.: 2-231-07 URT CLER
§ Jury Demand
Vs, § .
. §
CSX TRANSPORTATION, INC., §
- §
Defendant. B

ORDER GRANTING NEW TRIAL -

The Dcféndant, CSX Transportation, Inc.’s Motions for Judgment Not Withstanding the

Ver&ict, or in_tlie Alternative, for a New Trial, came on for hearing before the Court on July 22,

\

2011. After considering the Motions, together with the Defendant’s Memorandum-in Support of -

the Motions with Exhibits and. the Plaintiff’s Memorandum in Opposition to the Motions, the
oral a.rgumént of counsel for all parties, and the record as a whole, the Court took the Motions

under advisement.

On August 19, 2011, the pinties reconvened for the l;urpose of the Court announcing its

decmon The Court’s ruling, rendered form the bench, is attached to this Order and incorporated
herein by reference as Ex!ub:t “A i

The Court applies the appropriate Federal standard for 60:isidcring motions for new I:nal

“in FELA cases to the instant Motion. Applying that standard, and for the reasons stated in the -

'Coun s rulmg from the bench on August 19, 2011, the Couxt finds that Defendant CSX.
.Transportat:lon Inc.’s Motion for New Trial is warranted and i is hereby GRANTED
" _The Court makes thlS decision based upon spec1ﬁq pre]udic:al errors including, but not

iii'_ﬂittd _to,. instructional and evidentiary errors that resulted in anlinjusﬁqe to Defendant. and,
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independent of comsiderations regardiﬁg sufficiency of the eﬁdence, warrant a new trial. -

‘Accordingly, it is ORDERED, ADfUﬁGED and DECREED that the Defendant’s Motion for

mew trial is GRANTED, and it is ORDERED that the clerk reset the case for trial.

Enterthis @ dayof 9;0;47/'};/@« 2011.

=l us_

_The Honorable Harold Wlmberl
~ Circuit Court Judge

APPROVED FOR ENTRY:

. GILREATH & ASSOCIATES

~

 Sidney W. Gilreath, Esq. BPR #002000
Attomey for Plaintiff y

550 Main Avenue, Suite 600
_P.0.Box 1270

Knoxville, Tennessee 37901-1270

(865) 637-2442

. Bhker, Jr. Esq BPS#OOHSI
Attomeyfor Defend ;

2607 Kingston Pike, Suite 200

Post Office Box 1708 :
Knoxville, Tennessee 37901-1708 .
(865) 637-5600
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IN THE SUPREME COURT OF TENNESSEE

AT KNOXVILLE

[MITEI0E)
" JAN 16 2012

THE JORDAN FiRe

ANNE PAYNE v. CSX TRANSPORTATION, INC.

Circuit Court for Knox County
No. 223107

No. E2011-02107-SC-R10-CV

ORDER

FILED

JAN 13 2012

.

Upon consideration of Anne Payne’s application for extraordinary appeal and the

record before us, the application is denied.

PER CURIAM

App. 284



IN THE CIRCUIT COURT FOR KNOX COUNTY, TENNESSEE

WINSTON PAYNE, - ' §
§
. Plaintiff, § No.: 2-231-07
§ Jury Demand
Vs. § '
CSX TRANSPORTATION, INC,, §
" J §
Defendant. § _
" AYFIDAVIT OF DAVID A, DOOLEY, PH.D., CHP
STATE OF FLORIDA

COUNTY OF PALM BEACH

PERSONALLY APPEARED before the undersigned, an officer duly authorized by law _

to administer oaths under the laws of the State of Florida, this day came David A. Dooley, Ph.D.,
CHP, who after being duly swom, on cath déposes and states as follows:
1. Personsl Backgrownd Information. 1 em over the age of eighteen and make this

affidavit on behalf of CSX Transportation, Inc. (“CSXT™). 1am a certified health physlclst and

hold a Ph.D. in radiation biology. The science of health -physics is devoted to the recognition,

evaluation aud control of zadiation-related health hezards to individuals and the public. T have

over 37 years of experience as a health physicist, 27 years as a cerlified health physicist, and 1

 am familiar with the various pathways by which the human body can be exposed to radiation,

* . parficulady in workplace enviranments,

1 a:&n currently the Senior Projecl‘Advimr to the Doéa Reconaimption Program of the
National Institate of . Occupational Safety Imid Health ("NIOSH"). In the ‘NIOSH ‘Dose
Reconstruction Program, 1 have responsibility for overseeing the conliet o Gl s

. reconstructions pursuant to the Energy Employees Occupational Illness Compensation Program

Act (the “EEOICPA™). The EEOICPA provides federal statutory compedsaﬁon remedies for

1
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certain employees and contractors of the U.S. Department of Energy relating to radiation-linked

* illnesses, including certain types of cancer. Through my work with the EEOICPA, and on nany

other oocusiops in my professional career, I have conducted numerous dose Teconstructions

relating to occupational claims of radiation exposure.

In this lawsuit, ‘my comments, opiuiuﬁs and qonclusinm are based cn my personal

knowledge as an expu-l In issues uf radiation exposure and dose reconstruction analysis, my

uimanm and experience as a heahh physiclst a continuing review of pertinent scientific

liter&mro dealing with festing and evaluation of radioactive exposures and dose reconstruction,
and my review and kno{‘vicdgc of the particular alleged sources of radiation expusﬁm in this case.

I have been qualified as an expert in radiation in namerous state and federal courts.

2 &tsrials Rmzwa I have reviewed the following docmnmts whmh were prowded to
k me 5}? ccunsel'for CSXT in connection with this case: (a) Complaint; (b) Answer; [c) Plaintlff’s '

I .mponsl:s to CSXTI’s discovery requests; (d) ﬂ:u-; October 2, 2009 deposition of IWinstoﬁ Payne; |
(e) the Oclober 17,.2009 deposition of Wh;stonl Payne; (f) c;ertaih fact and wﬁorke.r ﬁepositions E

taken in this case; (g) PlaintifPs CSXT pcrsonu;l file; (h) certain medical records for M. Payne, )

(i) data available from air, soil and smear testing at various locations within the ‘Witherspoon
wcEp yard located 901 Maryville P1ke in Vestal, TN; (j) cextam pcrsan.al air momtormg studies
done on rnil:uad sthch crews at 901 Maryville Pike; (k) dm from radiation testing of rail cargo
and rail gonﬂulas that entered and exited the Witherspoon sﬂb: @ additional industrial hygmm:

data relating to properties owned by Devid Witherspoon, Inc.; (m) documents relating to

shipping, receiving, processing, and other business practices of David Witherspoon, Inc.; (n)

documents generated -pursuanllto stete and federal site visits and investigation info contamination

of properties owned by David Witherspoon, Inc; (o) certain articles documenting mdmtion

PABT3
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“contmninaﬁo_n and remedistion” efforts at areas in and near Oak‘Ririgc, Termessee; (p) expert

. Pankittn ot DAl Muisbsotl, Aithise Frel gl Teonard Vasos; () tial testimony of Dasiel

Mantooth; and {r) the Position Statement of the Healfh Physics Society entitled “Radtat'wn Risk
 Tn Perspective.” :

ies. Analyzing dose is an essential

component of assessing whether exposure fo a carcinogenic or otherwise harmful agent is

I dangemm and, in some caées, wheﬁ:ler ithas caused or contributed to the onset of disease. In my
work for NIOSH under the EEOICPA, we are reﬁuired to conduct dose reconstructions in order
to determine whether and fo what extent federal and federal contractor radiation workers are to

be compensated for radiation exposure. In conducting any dose reconstruction, one must utilize

available data relevant to the sources of radiation and the levels of radiation emitted from those

: souit;es, It is not necessary fo have a worker wear a radiation measurernent badge (known as a
.~ dosimeter) in order to assesy dose properly, Information sufficient to recons,tm.ctl dose can often

“be-—and regularly is—obtained by relying on air, soil and wotk aea contamination lovels by

smear testing in the vicinities where the worker claims exposwre end legacy testing of the -

" materials the worker ‘woiked with or near. Dose reconstrmctions ubhnng these forms of data
have been subjected to peet-review analysis, are widely accepted by health physicists, and reflect
standard * soientific methodology. Further, substantial friformation on these accepted

L mcﬂ:nduicgies is available through a variety of published literature and. online soutces.

4. - Data Ayailable to Reconstruct Mr, Payne’s Radiation Dose During his CSXT -

Carcor, There is sufficient data available in this case from which to quantify the bounding

‘estimate of Mur. Payne’s dose of radiation while 'at CSXT., While it is often not possible to

ascertain a worker’s specific quantitative dose, a bounding estimate is a useful method of -

P2874
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anelysis that involves construing all available data so as to maximize the worker’s potential fnr

exposute. A bounding estimate permits & health physicist to determine a wotker’s health risks by

analyzmg fhe worker’s “worst case” exposure scenarios. In conducting the dose reconstruction

for Mr. Payne, I analyzed data ﬁvailablc from air, soil and smear testing of the iviciuiﬁe;% near the
m‘gnr; where Mr. Pay:tc was ﬁlle:'gcdly exposed. I also analyzed radiation surveys conducted at
the Witherspoon yard site Jocated 901 Maryville Pike and utilized radiation testing data of cargo
and reil gondolas that entered and exited this site. 1 zelied o litérature published by recognized
experts for the potential makeup of surface contaminated scrap metals released by goven-ammtl
facilities for reclamg:ﬂon processing of the kind that was performed at WT.WGD. I 'further

revwwed pemonai air monitoring tesling dbnc on railroad sﬁitnh crews from 1985 at 901

Maryvﬂle Pike. The test results that I have relied on to reconstruct Mr. Payne s dose are of the

type I regularly re!y on in perfcx'mmg dose reconstructions, including dose reconslmctions far

_NIOSEuuch the EEQICPA. _ e . P

ML l’ame’s Reconstructed Dosc o Radiation During His Railroad Career. My

“ _recoustructioa of Mr. Payne’s radiation dose while working at CSXI and’ cei‘tain suppoa:ﬁng

docmnanlatwn, are m:tached hereto. As set forth thetem, I 1mewad a'substential amount of

' hlstoncul material fm: information that could be used to munaie the amount of time Mr, Payne

+ spent wmlnng at the Witherspoun site at 901 Maryville Pike Road Knoxville, TN and riding in

gondolas mn’mming contamumicd sciap meta] My exposure calculations were - based Tupon

several fﬂclnm including how Jong Mr. Payne was physically pruseqf in specific locations, and

. what the radiation exposure levels were during those time periods. Consistent with accepted

heal‘ﬂl physws practice, I construed the data and other pertinent mfum'm.tzon 50 as to. create the

hlghe.st potential for exposwre. At most, Mr. Payne would have sustained & total of 1 44 rem Df
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" radiation exposure durix;g his career at CSXT, which is an ex;acedingly minimal dose. As set
forth in my report, I also analyzed his risk of developing lung cancer as & consequence of the

" caiﬁi!nted conservative dose ostimate, and compared that risk to other factors which may have

caused Mr, ?ayne's cancer. As stated in my teport, the pfoﬁabil_ity that Mr. Payne’s cancer was
caused or contributed to by radiation exposure is extraordinarily low, and is likely statistically

meaningless.

6. The Health Phvsics Society’s Position on Low Dose Cnusation. The Health Physics

Society is a scientific and professional organization:. specializing in n_:ccupaﬁuﬁal and

environmental radiation safety. Its neatly 6,000 members represent all scientific and technical .
" .areas rélated td radlation safety including academia, government, medicine, research and
: de._:veiupmmt, analytical services, corisulting, and industry. The Soc,iefy,_ founded in 1956, is

chiartered in the United States as an independent nonprofit scientific organization and, as such, is

not affiliated with any government, industrial mgmﬂzaﬁon or private ‘entity. Its mission is to

support its members in the practice of their .pmfessiun and to proinote excellence in the science

and practice of radiation safety. Since 1975, I have beeir a Plcnary. Mcnr_:ber‘ of the -H‘ealth

Physics Society. Since 1985, I have been a Diplomat of the American Academy of Health

Physics. The Health Physics Society is the leading and most authoritative voice within the field
of health physics. ; ,
* In #1996 position statement tifled “Radiation Risk In Perspective,” the Health Physics

Society stated as follows: “the Health Physics Sociely recommends ageinst quantitative

estimation of hca_llh risks below an individual dose of 5 rem in one year or a lifetime dose of 10 -

rem above that received fiom natural sources.” It continued, “below 5-10 rem (which includes

" occupational and environmental exposures), risks of health effects are either too small to-be
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observed or are nonexistent.” Noting that “[e]pidemiological studies have not demons&ntcd

adverse health effects in individuals exposed to small doses (less than 10 rem) delivered ina
_ ' period of many years," it concluded that estimation of health risks below these doscs “remaing
spmulatm ami “should not be uscd." A true md correct copy of the I-Icalth Physics Somety

i 'Rad!aﬂon Risk In Perspective” Position Statement is attached h:re;o.

The position of fhe Health Physic& Socicty regarding low dose exposures is the

mainstream view among health physicists. Tt also corroborates that Mr. Payne’s total dose of

1.44 rem. over his entire career at the railroad cannot be considered a cause of his subsequent
7. Mzr. Mantooth's Mcthodology and Opinions in this Lawsuit. Mr. Mantooth stated in

his trial testimony that he agrees with the prevailing health physics position that doses below 5

" tem in one year and 10-rem in & lifetime cannot be associated with subsequent disease causation.
He further testified that while he did not analyze, and does not know, Mr. Payne’s level of

“exposure while at CSXT, he thinks it is unlikely that Payne’s total exposure was es high as 10

rem. In my \;inw, Mr. Mantooth’s opinion that Mr. Payne was nonetheless han:’:fhlly exposed to

radiation at CSXT cannot be reconciled with his own stated criteria for attribution and does not

reflect sound health physics mefhodology or positions adopted by the Society. To assess &

worker's health Tisks without assessing a worker’s level of eiposure is a misapplication of the

most fundamentel precepts of industrial bygiene, of which health physics s a subset. Furthes, to
stﬁe that M. Payne’s expésures were harmful, while admitting they were bg:low the threshold at

 which ham can be established, is contrary to the Health Physics Society’s acoepted positions on

_ radiation risk.

A}

! Slnce 1996 the Heulth Physics Sgciety has twice updated ils position withont any mulana! changes; once in
August 2004 and again in July 2010.
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8 . Opinions. Based on my !'ghuv'vledge: and expericnce as a certified health physicist, and on
my review of the data and otber matenals referenced abova, 1 hold 'the following opnnom tn
reasonable degree of snlenhﬁc certa.mty

. a) In order to ptopcrl]r assess a worker’s radiation-related health nslcs, a health physicist
must, as qundémemtal component of generally accepted health physics methodology, conduct a
" dose-based analysis of fhe worker’s level of exposure and the radiation environment to which he

wasg potentially exposed.

" b) Based on.my years of experience as a health physicist, including my work overseeing |

dose reconstructions for NIOSH under the EEOICPA since 2002, and my knowledge and review

“of the jn.fénmtion pertinent to Mr. Payne’s alleged exposures to radiation in this case, there is

sufficient data available that can be analyzed using standard health physics methodology in order

to reconstruct and reasonsbly quantify the mmdmum amount of exposure to::gdiaﬁonﬂmt M.

Payne may have received du:mglns:mhmd career.

c) Based on a comprehensive review of all data and pertinent information, and wsing
' standsrd health physics methodology, I reconstructed the maximum amount of radiation ﬁmt Mr.
Payne could have reccived at CSXT. Al most, Mr. Payne wuulld have received a total dose to the
" lung of 1.44 rem, which is an exceedingly minimal level of exposure. The probability that Mr.
Payne’s lung cancer was caused or contributed to 'bly rarﬁaﬁon exposure from his mllroa.d

~ employment is extraordinarily low and is most likely statistically insignificant.
d) Mr. Manloulth‘s_'opi]ﬁun that Mr. Payne sustained a harmful dose of radiafion v._!hile
workiag st CSXT is not fhe product of sound health physics methodology.. Mr. Mantooth did not
attempt to analyze Mr. Payne's radiation dose as a CSXT gmployée, which is a raqmred

_ component of any reasonable health plysics inquiry. And, Mr. Mantooth’s opinion that it is
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impossible fo assess Mr. Payne’s dose ignores the availability of data (e.g., air, soil, and -

contamination levels via smear testing, as well as dosimeter data from other individuals)_ﬂm is

of a type routinely used in dose reconstruction.
Further, while acknowledging that a total expos‘ura of lé.ss than 10 rem over an extended
peuod of time cannot reliably be considered as a cause of radiation-related ilimss, he bpines that
Mz. Payne’s exposute, whil-e lileely less than 10 rem, was nonetheless harmful. In my view, his
_ opinion canot be reconciled with sound health phys:cs mcthodulogy and is inconsistept with

staudmﬂhealth physics as practiced in the field.

' FURTHER AFFIANT SAYETH NOT

| This 2§ ay of August, 2012. @MQ é@@
ML_ : David A. Dooley, PhD
rn and Subscribed before
| Ny Bulffe ; ol L)
My Commision Expi.:es:’q 0% |Le\,. \%“ I.{ua:;’f,”
s 4 ! $ {-!'f"{n ary"{? 1_
g Comm, Explre TE,
= Apiii25,2006 T
- No. EE 192008 £ s
= L -~
g BN D
;,,'f_ of NS

pagTY

App. 292



‘Attorney Work Product - Do Not Cite : : Confidential

i Dr. David A. Dooley’s Report for Payne vs CSX Case
1. Introduction

The purpose of this document is to summarize the results of a series of calculations and
analyses that were used to determine a calculation of dose that Mr. Payne may have
received in the course of his employment with CSX., In addition, this document discusses
the risk of developing lung cancer as a consequence of the.calculated conservative dose

. estimate, and compares that risk to other factors which may have caused Mr. Payne’s
cancer. It demonstrates that the probability of his cancer being caused or contributed to
by radiation exposure is extraordinarily low, and is likely statistically meaniogless.

The exposure calculation is blased upon several factors i'nclu;iing how long Mr. Payne

was physically present in specific lecaucns, and what the radiation exposure levels were
- during those time periods. '

As previous]y stated, a large amount of historical material has been reviewed for

" information that could be used to estimate the amount of time Mr. Payne spent working
on the Witherspoon site at 901 Maryville Pike Road, Knoxville, TN. The list of materials, _ )
reports and documents used to support the conclusions of this report includes: :

Plaintiff's depositions

Plaintiff's CSX personnel files

Plaintiff’s fact and co-worker witnesses and dcpcs:tnons

Written discovery documents in this case

Reports of Plaintiff’s expert witnesses and p]zuntlﬂ"s medical records

File materials from the Tennessee Department of Remediation (fk/a Superfund)

File materials from the Tennessee Depr  1ent of Radiological Health

e The file of CSX industrial hygienist Mu... Badders pertaining to the Wlthempocn 4
Scrap yard located at 901 Maryville Pike Road, Knoxville, TN :

o Direct radiation surveys, soil and air sampling and radiological a.nalyms and otbcr
radiological testing conducted at Witherspoon Scrap Yard by Wm. C. Fields, ;
CRU, Tenera, TN Dcpt of Radiation Health, TN Dept of Remediation, Dcpt. of
Energy (DOE) and its agents '

‘s Expert medical letter of Arthur L. Frank, MD, PhD Professor of Public I-Imlth

and Chair, Department of Environmental and Occupanenal Health.

*_+This teport also documents the amount of time he spent traveling in and mmd the

railcars used to transport slightly radioactively contaminated ferrous and non-ferrous

metal scrap and other similar radioactive materials to and from the DWI site between
1963 and 1975/6 and again from 1984 to October of 1985. It should be recognized that all
scrap metal shipments o and from the DWI site did not necessarily consist of
radioactively contaminated material. Many of the shipments to dnd from the site involved
normal scrap metal. For the purposes of this report I will conservatively assume that all y
shipments into and out of DWI involve uranium contaminated scrap metal.

"+ MJW Cofporation Page 1 0f25 . 0327109
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According to Mr, Payne’s testimony, between 1975/6 and 1983 Mr, Payne did not work
as a switchman at the West Knox Yard. The time-motion study described in the next
section relies on information contained in records from the TN Department of Public
Health, Radiological Health Service, responsible for the oversight of the David
" Witherspoon, Inc. Radioactive Materials License number S-4715-H1 and Source Material
License S-4715-E8 as amended from June 1966 until license expiration. August 31, 1971
and final termination of site operations in June of 1993. From March 20, 1962 (original.
expiration 2/28/1969) until May 26, 1966, David Witherspoon, Inc. held a Source
Material License from the US Atomic Energy Commission, license number SUB-587. .
There is some evidence in the record that the AEC license was granted in 1966, but that
. does not coincide with the reality of the delivery of 20-30 drums of uranium metal
turnings to the DWI site in 1963. Regardless, the change in licensing agencies occurred at
* the time the State of TN assumed agreement State status (9/1/65) and therefore regulatory
authority over the Witherspoon site operations under the new State license in June of
19686. Per condition number 26 of the final order issued May 9, 1985 by the TN
- Department of Health and Environment, Division of Radiological Health, “On January 7,
1987 or any approved extension date thereafter, Responderit {i.e., Mr. Withefspoon) was
to voluntarily and immediately relinquish to the Department any and all licenses or .
permits previously issued to the Respondent by the Division of Radiological Health.”
This statement implies that the DWI State of TN license S-4715-H1 continued to be in
effect at least until January 7, 1987.

2.’ Some Fundamental Radiation Concepts and Terminology

Naturally occurring radiation and radioactivity is present in all places at all times,
Everyone that lives on the Earth is exposed to “background” radiation and radicactivity
every day of their lives. Some things that one can do to increase our exposure to radiation

. -above this background level include smoking clgarcﬁcs medical radiation axposm'e, on- -
the-job exposure, and other activities.

In order to properly frame our discussion I have included a number of definitions (listed
in alphabetical order) extracted directly from the Federal 10 CFR 20 regulation of the
NRC, Standards for Protection Against Radiation sections 20.1003, Dcﬁmtmns ‘and
20.1004, Units of Radiation Dose:

A b.rorbed. dose means the ena}gy itﬁparted bj( ionizing radiation per unit mass of
irradiated material. The units of absorbed dose are the rad and the gray (Gy). .

Activity is the rate of disintegration (transformation) or decay of radioactive material.
The units of activity are the curle'(Ci) and the becquerel (Bq). :

Airborne radloactive marerfar means radioactive material dlspersed in the air In the
form of.dusts, fumes, pardculates mists, vapors, or gases.’

Background radiation means radiation from cosmic sources; naturally occurring
radloactive material, including radon (except as a decay product of source or special
nuclear material); and global fallout as It exists In the environment from the testing of
nuclear explosive devices or from past nudear accidents such as Chernobyl that

MIW Corporation Page20f25 : 03/27/09
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contribute to background radlation and are not under the control of the licensee.
"Background radlation” does not Include radlation from source, byproduct, or spedal
nuclear materlals regutated by .the Commission.

Callective dose is the sum of the individual doses recelved In'a given period of time by
a specified population from exposure to a specified source of radlaﬂon.

Commilted effective dose equ:vaient (Hm) Is the sum'of the products of the
'welghting factors applicable to each of the body organs or tissues that are liradlated
and the committed dose equlvalent to these organs or tissues (Hg so = IWHrs0).

Controlled area means an area, outside of a restricted area but Inside the site
boundary, access to which can be limited by the licensee for any reason. &
Deep-dose equivalent (Hg), which applies to external ‘whole-body exposure, is the dose
equlvalent at a tissue depth of 1 cm (1000 mg/cm?).

. Distingulshable from background means that the detectable concentration of a
radionuclide is statistically different from the background.concentration of that
radionuciide In the vicinity of the site or, In the case of structures, In similar materials
using adequate measurement technology, survey, and statistical techniques, -

Dose or radiation dose is a generic term that means absorbed dose, dose equivalent,
effective dose equivalent, committed dose equivalent, committed effective dose
equivalent, or tol:at effectlve dose equ{valent, as defined In other paragraphs of this
section.

Dose equivalent (Hr) means the product of the absorbed dose in tissue, quallty factor,
and all other necessary modifying Factors at the location of interest. The units of dose
equlvalent are the rem and slevert (Sv).

Effective dase equivalent (Hg) is-the sum of the products of the dose équlvalent to the
organ or tissue (Hy) and the welghting factors (Wy) applicable to each of the hndy
organs or tissues Lhat are Irradlated (He = TW+H).

Exposure means being exposed to ionizing radiation or to radloactive material.

External dose means that portion of the dose equivalent received from radiation
sourcés outs|de the body. -

Internal dose means that portion ol‘ the dose equlvalent recelved‘from radloactive
materlal taken Into the body.

Licensee means the holder of a license.
Umits (dose limits) means the permissible upper bounds.of radiation doses.

Member of the public means any individual except when that Individual Is recelving an .
occupational dose.

Monitoring (radiation monitoring, radlation protection monitering) means the
measurement of radiation levels, concentrations, surface area concenirations or
quantities of radloactive material and the use of the results of these measurements to
evaluate potential exposures and doses.

MJW Corporation  "Page3of25 . -0327/09
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Occupational dose means the dose raceived by an Indlvidual In the course of
employment In which the Indlvidual’s assigned dutles Involve exposure to radiation or
to radloactive material from licensed and unlicensed sources of radiation, whether In
the possession of the licensee or other person. Occupational dose does not Include
doses recelved from background radlation, from any medical administration the
individual has received, from exposure to individuals administered radioactive material
and released under § 35.75, from voluntary participation in medical research
programs, or as a member of the public.

Public dose means the dose received by a member of the public from exposure to
radiation or to radicactive material released by a |icensee, or to any other source of
radlation under the control of a licensee. Public dose does not Include occupational

. dose or doses recelved from background radiation, from any medical administration
the Indlvidual has recelved, from exposure to Individuals administered radloactive
material and released under § 35.75, or from voluntary participation in mediml
research programs.

Rad Is the special unit of absorbed dose. One rad Is equal to an absarbed dcse of 100
ergs/gram or 0.01 joule/kllogram (0.01 gray)

. Rad!aﬂon (lonizing radiation) means alpha particles, beta particles, gamma rays, x-
rays, neutrons, high-speed electrons, high-speed protons, and other particles capable
of producing lons. Radlatlon, as used in this part, does not Include non-lonizing

~ radiation, such as radlo- or microwaves, or visible, infrared, or uitravioiet light. *

Rem Is the special unit of any of the quantities expressed as dose equivalent. The dose
equlvalent in rems Is equal to the absorbed dose in rads muitiplied by the quality
factor (1 rem=0.01 slevert). -

Survey means an evalulation of the radlological conditions and potential hazards
Incldent to the production, use, transfer, release, disposal, or presence of radioactive
material or other sources of radiation. When appropriate, such an evaluation Includes
a physical survey of the location of radloactive materfal and measurements or
calculations of levels of radiation, or concentrations or quantities of radioactive
materlal present.

“Total Effective Dose Equivalent (TEDE) means the sum of the effective dose equivalent
(for external exposures) and the committed effective dose equivalent (for internal
exposures).

Unrestricted area means an ares, access to which is neither Ilrrllted nor controlled by
the licensee,

Whole body means, for purposes of external exposure, head, trunk (Including’ rnale
gonads), arms above the elbow, or legs above the knee.

In addition to the above definitions Table 1004(b).1 is reproduced below showmg
the quality factors for different radiation types relevant to the mtposure scenarios
discussed in this report. Finally, use of the term “conservative” as related to the -
type of dose reconstruction that has been performed for Mr. Payne’s work ;
el . activities while employed by CSX, implies that the scenarios considered are very
. generous in nature and favorable to Mr. Payne with regard to the potential
- exposures considered.

MIW Corporation Page 4 0f25 03/27/09
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Table 1004(b).1-Quality Factors and Absorbed Dose Equivalencies

- Quality factor| Absorbed dose equal’
Type of radlatlon ; to a unit dose
: (Q) equivalent®

X-, gamma, or beta radiation i 5 : 1

Alpha particles, muitiple-charged partldes,
fisslon fragments and heavy parﬁd& of :
unknown charge 20 " . D.05

Neutrons of unimown energy 10 0.1
High-energy protons 10 : 0.1

? Absorbed dose in rad'equal to 1 rem or the absorbed dose In gray egual to 1 slevert.

People can be exposed to radiation in two ways. The first way is referred to as direct
exposure. This is when people spend time in proximity to sources of radiation. For
example, if someone stands near something that is radioactive, sufficiently energetic
gamma rays (similar to x-rays) from the source may be absorbed by the body causing
exposure. This is somewhat like when photographic film is exposed to light. When the
person is no longer near the radioactive source, the exposure stop&

The second way is refe::Tcd to as indirect exposure. This happens when radmacmre
materials are taken into the body. This can happen if one ingests or inhales the-" =

" radioactive material, or it is absarbed through the skin or through open wounds. Once .
inside the body the radioactive materials emit radiation that may be absorbed by
‘surrounding tissues. For example, when a smoker inhales cigarette smoke, radioactive
polonium-210 particles become embedded within the lung. The polonium particles give
off alpha radiation that is absorbed by the surrounding Iung tissue. This is an example of
indirect radiation exposure. Indirect exposure continues as long as the thaterial remains

- within the body and continues to give off radiation. Often radioactive materials taken
into the body expose one or more specific organs, rather than the eatire body. This is
called exposure to the “target organ”, For example, inhaled pulomum—zm “targets” the
lungs. The isotope of potential concern in Mr. Payne’s case is uranxum, whlch when
inhaled targets the lungs in 2 manoer similar to polonium.

Another term that needs to be defined is “source term™. Source term refers to the physical
and chermical make up of the radioactive material to which pedple can be exposed. In the
present case the source term consists of uranium contarinated scrap metal. The source
term will be further described in the following sections.

' When people are exposed (o radiation it may increase the risk of devr.lopmg certain
cancers. Not all persons exposed to radiation will develop-cancer. The risk is proportional
to the amount of exposure. For example, if the amount of exposure is increased, the .
probability of developing cancer is increased. Conversely if the exposure is reduced, the
risk is reduced. Therefore extremely low exposures pose only an extremely low chance of
causing cancer.

M;IW'Corporaﬁon Page5of25 : 03/27/09
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3. Time-Motion Study for Mr. Payne’s Railroad Work History Between 1963 and 1985

In order to calculate a potential radiation dose, it was necessary to determine what areas
were occupied by Mr. Payne, how long he was present in each area, and what activities
_he may have perforined related to his job responsibilities. This is referred to as a “time
motion study”. It determines the “occupancy” or how long a person was present in a
Jocation where they may have been exposed to radiation.

One of the most challenging tasks for the time motion study is to establish Mr. Payne’s
occupancy and whereabouts while working for CSX on the Witherspoon Site. From his
testimony related to his employment and where he worked, he apparently accompanied
railcars that traveled to and from the site for the period 1963 to 1975/1976. For one year
during this period Mr. Payne reports that he worked as a dispatcher in a depot unrelated
to the DWI site. Which year this actually was he could not recall. Regardless, I will
assume that for this period (1963-1975/6) represents a total of 13 years when he
performed on site activities related to movement of railcars. For a period of 7 years
beginning in 1975/6 he worked outside the Knoxville area and returned in 1983 to spend
a year working on the Oak Ridge site rail yard. From 1984 to October 1985 he returned to-
work delivering and retrieving rail cars at the DWI uatil in mid-October. After mid-
October 1985, CSX employees were no longer allowed to enter the DWI site per a CSX
directive. The [ plus 7 year gaps in performing work at the DWI site is taken directly
from page 114 of Mr. Payne’s testimony (Payne vs CSX, October 17, 2008, 2-231-07) .
which states that for a period of about 8 years, from late 1976 to 1983 he did not work for
the RR in the Oak Ridge/Knoxville area. Further, I will rely on the State of TN, - :
Department of Public Health, Radiological Health Service records prmndcd to the agency
by DWI that show the movement of rail shipments to and from the site over these time
* periods when Mr. Payne had access to the site. ] will conservatively assume that Mr.
Payne was involved in each and every shipment into and out of the David Witherspoon,
Inc. sitc located at 901 Maryville Pike, Knoxville during the periods of time he could
have been present. The following is a discussion of realistic yet very conservative
€Xposure sCCnarios.

a. Time-Motion Discussion for RR Car Deliveries and I’lc!silpé

In order to properly frame the discussion relative to the direct radiation exposure
Mr. Payne may bave received in the course of his employment by CSX while .
making deliveries to and picking railroad cars up from the DWI site, I must first
determine on the frequency with which these activities took place. A review of
receipt and shipment records for the DWI operation between 1964 and 1971 shows
that, on average, 7 rail shipments a month were received by DWI and/or shipped
from the DWI facllity. This information is presented in Table 1 below

It is apparent from the individual monthly shipment records that for uearly 6
months at a time there were few or no shipments coming into or out of the facility.
For our purposes, I will assume that Mr, Payne is riding inside open gondola cars
for both incoming and outgoing shipments. T will also conservatively assume that

MJW Corporation - Page60f25 : 0317109
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each and every shipment into and out of DWI contains radioactively contaminated
scrap metal. It is my opinion that this is likely conservatiye by at least a factor of 2
,or more in Mr. Payne’s favor. Per Mr. Payne’s testimony, in addition to the 30
minute ride from the West Knox Yard to the gate at DWI, he would spend an ;
additional 60 minutes (10/17/08 testimony reports “at least one hour”, p75) on site
_dropping off the gondola cars, setting/releasing brakes, uncoupling cars, etc. and
picking up empty cars and/or cars loaded with scrap shipments headed to another
destination.

‘Besed on this information and testimony of Mr. Payne, I can establish that, on

" average, Mr. Payne between 1963 and 1975/6, and then again from 1984-1985 may
have been on the DWI site npproxxmatcly 2 hours per week, for 50 weeks per year
or a total of 100 hours per year.

I assume then that the data presented in Table 1 (which tends to coincide with Mr. .
Payne’s testimony that he was at the site somewhere between “infrequently”
(p123-126 of 10/17/08 deposition) and “3 times per week” (pS5 of 10/17/08
dcposition) is gmcmlly favorable to Mr. Payne.

“Table 1. Average Montmy Rail Shipments to and from navid Wiﬂmrspoon,
Inc. 1964-1971.
" Average Monthly Rall Shipments by Year

Yearr 1964 1966 1966 1967 1968 1969 1870 1971
MonthVv s
Jan 8 1 8 2 0 8 0
Feb 5 - 3 0 ] 0
Mar 18 0 4 11 20 4 2
Apr 22 1 19 ] 18 3"
May _ 1 5 17 9 R
Jun 4 7 1 39° 0 20 6
Jul 7 o 5 33 4 0 1
Aug 5 iy W 6 18 7 ‘. 3
Sep 5 .0 4 15 4 0 2
Oct 3 0 9 14 1 0 1
Nov 6 1 18 9 0 0 0
Déc 8 1 " % 9 3 0
6.1 B 5,505 158 42100 '6.31, 500 0T
Monthly Ave.  Slte

Year Shipments Hours*

1964 5 60

1965 8 86

1966 6 72

1967 15 180

1968 4 - 48 7

1969 6 60

1970 5 12

1671 1 16

MIW Corporation " Page 7 0of 25 : 03/27/09 oo
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% -'-‘3:-' 34__

CAverage'y. ;i Foiinaiy
* Annual hrs assumes 1 t'lr!trrp
** Averages omit 1871 due to small amount of data

For purposes of calculating a conservative estimate of potential dose favorable to

" Mr. Payne, of dose two different work-related time periods were considered. The
first was the time spent riding inside the gondola cars as the cars were moved -
from the West Knox Yard to the DWI facility gaté. The second period was the
time spent on the ground inside the DWI site, checking switches, walking along
the cars as they were moved onto the site and positioned under the metal process
shed, then settmg bralces, uncoupling cars, etc. Tt is assumed that he would .
continue to perform similar duties to pick up scrap loads that were being moved
offﬂm DWI site.

With regard 1o the time spent inside the gondola cars, it was estimated that the
exposure time included 2 shipments per week, 50 wezks per year, at:30 minutes
per shipment. This adds up to 50 hours per year spent inside the gondola cars.

With regard to time spent on the ground on the DWI site, it was estimated to be
60 minutes per shipment, 2 shipments per week, 50 weeks per year, for a total of

100 hours per year. Tt should be noted per the above discussion that these
estimates are in agreement with Mr. Payne’s testimony of his time spent at DWI
and is likely in his favor by at least a factor of 8/7 or 1.15.

b. - Direct Exposure to Scrap and Other Materials :

Acccrding to M. Payne’s testimony, working as a Switchman, he would

‘accompany the gondola cars loaded with uranium contaminated metal scrap from - !

1he West Knox Yard. The origin of the material was the Oak Ridge Y-12 facility, 1
the Fernald facility and other AEC/DOE sites. According to his testimony, the cars - ¥
would be pushed by a diesel engine from the West Knox Yard to the Witherspoon

site; Mr, Payne would ride at the front of the train in the first gondola car to be able

to Jook back on the remaining cars in the train. To do this he testifies that he would
tide inside the lead gondola car, especially when crossing the railroad bridge over ' -
the Tennessee River since there was no walkway on the bridge for pedestrian

traffic. The speed on the train was low (~10 mph) and the distance traveled (~3

miles) was short. Therefore, the first opportunity for direct exposure is when Mr.

Payne is tiding in the lead gondola and is potentially receiving direct exposure

from the uranium contaminated scrap and other radloacuvely contaminated

material delivered to the DWI site.

Based on measurements made by the DWT radiation safety officer, Mr. Fields and
by the State of TN Department of Public Health, Rediological Health Service
inspectors, the potential direct exposure rates from this uranium contaminated
scrap metal and other radioactively contaminated material, varied considerably.

For routine loads of uranium contaminated scrap I will conservatively assume that
Mr. Payne was in a radiation field of 1 mR/hr while traveling inside the gondola

'MIW Corporation Page 8 of 25 : ' 03/27/09
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cars. Again I will use the same assumptions abovelthat deliveries are made 2 times

per week 50 weeks per year and that Mr. Payne rides in the cars for 30 minutes per 4

delivery. This results in an annual exposure of 50 mRem. The maximum dose" to
the lung is calculated as 1.1385 times 50 mrem/yr or 56.9 mrem/yr.

The lung dose calculation factor applied to a whole body dose assumes that while
Mr. Payne is riding inside the gondola that 37.5% of the time the dose to the Jung is
anterior/posterior (A/P, or front to back), 37.5% of the time posterior/ anterior
(P/A, or back to front) and the remaining 25% is rotational (i.e., while in the

‘process of turning around). The dose conversation factor for exposure to the lung

under these assumptions of physical positioning is 1.13 85.

In 1963 Mr. Payne reported riding to the DWI site with drums of scrap later.
described in the record as uranium turnings. Mr. Payne’s testimony shows that he
recalls making several trips to get all the drums to the DWI site. To conservatively
estimate this dose, I assume that there are a total of 30 drums(ZO 30 drums |
reported in October 17, 2008 testimony, p133), that 3 drums were delivered ata
time and that he was at the point of the highest measured contact reading for any of
the drums per a 1980 inspection report or 4 mrem/hr. Therefore, assumingl0 trips
at 30 minutes per trip at 4 mrem/hr gives Mr. Payoe a dose of 20 mrem. The lung
dose is calculated as 1.1385 times 20 mrem or 22.8 mrem. It should be noted that.
this activity was completed after the tenth trip and was never repeated. £

One last exposure scenario with regard to Mr. Payne traveling in gondola cars with
the uranium contaminated waste is to conservatively take into account exposures to
unique types of scrap delivered to DWI that had reported exposure rates between 4
mrem/hr and 150 mrem/hr. In these cases each event is considered to be a one of a
kind occurrence that lasted for 30 minutes. The maximum whole body dose is 102

.mrem and the maximum lung dose calculated for these activities is 116 mrem.

In summary, Mr. Payne has 3 different types of doses to lhe lung whlle ndmg in

. gondola cars being delivered to the DWI site:

® A lung dose of 56.9 mrem/yr for a total of 15 years (853.5 mrem)
* A lung dose of 22.8 mrem from the drum:transport trips, and

e A Jung dose of 116 mrem for other non-routine shipments

»  The total estimated lung dose from these activities is 992.3 mrem

Several of the key assumptions made above in detennmmg the lung dose while

-riding in the gondola are in Mr. Payne’s favor'and include:

= All shipments are received by rail at DWI and that Mr. Payne was involved

with every shipment even though he was likely not. This also assumes that -

no shipments are received by truck at DWI which is contrary to the written
record.

Assuming a total of 30 versus 20 drums of uranium turnings

Assuming that only 3 drums of uranium tumnings are delivered at a time (10
trips)

MIW Corporation _ Page 9 of 25 03127109
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e  Assuming Mr. Payne is always standing next to the drum with the- hlghcst
- measured exposure rate
s Assuming that for “routine” I‘.rips that Mr. Payne is agam standmg ne'xt 10
material exhibiting the highest exposure rate
¢ Assuming for the non-routine trips that the measured exposure rates do not
‘have a measured beta radiation component and are strictly gamma radiation
measurements (Le. roughly a factor of 10 high) E _
e Assuming that each and every delivery to the DWI site involves uranium -
contaminated scrap or other similarly contaminated radioactive material.
The record is clear that not all scrap metal received was radioactively
contaminated(see Reference 1)

il. Direct Exposure While Working on the DWI Site
The next activity for which a dose due to direct exposure must be calculated is
for the time Mr. Payne spent on the site performing the actual delivery of the
gondola cars at thé DWI site. Per the narrative above, I assume that this
cvolution takes one hour to complete. [ have also assumed that this activity

occurred over a period of fifteen (15) ycars and that there were 100 shipments
per year. : '

It has been well established that the drums left on the west side of the tracks in
approximately 1963 containing uranium metal turnings had measured dose
rates of from 0.026 mR/he to 0.4 mR/hr. However, I could assume that Mr.
Payne is walking the majority of the time (> 50%) on the east side of the track
leading to the metal processing shed at DWI since it appears to be the easier
side to walk with fewer obstructions. Regardless of this assumption of Mr.
Payne’s whereabouts on site, I will make the conservative assumption that he

" is exposed to the highest measured exposure rate or 0.4 mR/hr the entire time
he spends on the DWI site. This simplifies the calculation as follows: 1 hour
per shipment, 100 shipments per year times 0.4 mR/hr gives a total whole
body dose of 40 mrem/yr. The dose to the lung would be 36 mrem/yr due to’
the assumption of a rotational exposure geometry dose conversion factor .
based on Mr. Payne’s movements on the site. Over 15 years of exposure, this
totals 600 mrem whole body dose and 540 mrem to the Jung.

It is my opinion that this calculated on site dose is a significant gverestimate

*. of the dose Mr. Payne could have received since I have used the highest
measured exposure rate for the Candora triangle portion of the site where he
frequented rather than an average general area exposure rate that is on the
order of 0.04 mR/hr or less. This highest readmg was measured in one i)
localized spot in an array of drums of uranium metal turnings stored on the
west side of the track leading to the metal shed by State of TN officials in
1985 (See Figure 1 below), Therefore, the estimated total dose associated with
his work aclivities on the DWI site is considered to be in Mr. Payne’s favor by
a factor of 10 or more.
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* Figure 1. 1985 Hand-Drawn Radiation Survey Map by State of TN
Regulator of Uranium Turnings (Labeled “Tailings”) September 19,
1985. (Note: Highlighting and additional text supplied by author of
present report.)

¢. Indirect Exposure to Potential Airborne Uranium Contamination

The indirect exposures that must be considered for the time period encompassing
Mr. Payne’s work activities involving the DWI site are derived from: 1) the
inhalation exposure potential due to the presence of uranium contaminated scrap
metal in the shipments and 2) from the ground surfaces at the DWI facility that
may have become resuspended in the air due to onsite activities associated with rail |
car deliveries. In both cases I assume for purposes of this dose reconstruction that

* the resuspended uranium particulates could have been inhaled by Mr Payne in the

* course of performing his work activities for CSX.

MIW Corporation Page 11 of 25 03/27/09
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_Per Mr. Payne’s testimony, many times when he was performing his work on the
DWI site, the site would be muddy, something he complained of since it made .
walking with along on the ground as the train is moved onsite more difficult (p77,
October 17, 2008 deposition). However, from an exposure pathway point of view,
muddy soil and rain would negate this inhalation exposure pathway, both from the

" release of uranium contamination from the soil as well as from the uranium
contaminated scrap metal if it was in an open gondola car.

Meteorological reports from the Knoxville area show that rain occurs on average
1.26 days per yesr Table 2 shows the mfonnaﬂon retrieved from the web site

! 2 At srain.hitm] which lists similar
data fo.r a host of US cifies. These datn are also dl.racﬂy relevant for the time period
Mr. Payne is reported to have worked for CSX making these deliveriestoand -
piclkups from the site.

’ Table_z. Average Days of Precipitation by Month, 0.01 Inches or More (51
years of Data Through 1993) for Knoxville TN

YRS JAN TEB MAR APR MAY JUN JUL AUG SEP OCT NOV DECJ;\'NN
« 3 FE W i 3 Ik 13 8 8.8_10 11 126

From this meteorological information it is readily apparent that at least one third of -
the time that the unprotected scrap metal making its way to and from the site in
open gondola railcars would be wet as would the soil on the site, thus the reason -
for Mr. Payne’s complaints about the mud in his testimony. It is also reasonable to
assume that since the DWI site soil would not dry instantly that it would retain

-moisture and likely was only in a “dusty” condition in the traditional “drier” :

_months of the year namely August through as late as October. Therefore based on .

- these data and the limited time Mr. Payne spent on the DWI site(assumed
conservatively to be 100 hours/year) it is assumed that exposure to any airborne
radioactive contaminants in the soil or resident in and on loads of uranium ~ °
‘contaminated scrap was significantly diminished or completely negated by these
rainy and/or wet conditions. From the precipitation data above, on average it rains
34.5% of the time. It is my opinion that 1/3 of thé time of the 100 hours Mr. Payne

_ is reported to have been on site that this same probability of rain exists. Therefore I
will assume that for only 65.5 hours per year Mr. Payne has the potential to be
exposed to airborne uranium contamination regardless of origin. I believe this
assumption is favorable to Mr. Payne given that the site soil and the scrap in the
open gondola cars could remain wet for some time after the rain stops which would
further reduce his potential for airborne exposure to suspended radioactive parncles
n:gardlcss of origin. .. :

As described above, Mr. Payne rode at the front of the first gondola car when loads
of scrap metal (contaminated or not) were moved onto the DWI site. This pathway
analysis also assumes that Mr. Payne also rode in gondola cars leaving the DWI
site. Two issues are relevant to Mr. Payne riding in the gondola with respect to

MIW Corporation Page 12 of 25 03/27/09
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possible inhalation of uranium contamination on scrap metal surfaces; first, his
exposure potential is greatly reduced if not completely negated because the air he is
-breatfiing while riding in the front car is not washing over the contaminated
surfaces toward him. In fact it would be directed away from him and thus are not
available for Mr. Payne to inhale. Second, the prevailing wind in the Knoxville
area of the TN valley is from the southwest. A standard wind rose diagram
‘showing the wind direction and frequency for Knoxville TN is shown in Figure 2..
Thr.'st: data were rctnevcd from the mtemet from the site -

Figure 2. Wind Rose Prepared by Pacific Envirommental Servit: Inc. {J?S)
Using the Program WRPLOT that was Developed by PES for the TJ S.
Environmental Protection Agency.

Given that the rail cars are being moved from the north to south to reach the DWI
site from the Knoxville yard, this prevailing wind, when present and in the absence
of any train movernent, would tend to blow any contamination that mightbe |
dispersed away from Mr. Payne rather than toward him. Therefore, the probability .
whereby Mr. Payne is exposed to resuspended contamination existent on scrap
metal while it is being transported to DW! is considered to be significantly less

than his on site exposure potential.

The estimated dose can then be calculated for these two worlc activities whereby
Mr. Payne is potentially exposed to airborne contamination as follaws:

MIW Corporation " Page 13 of 25 : 03/27/09
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Airborne Exposure to Uranium on Scrap Metal during Transport

For the case where Mr. Payne is riding at the front of the gondola car as it is
pushed to the DWI site and the converse where he is riding in the last car as it is
pulled offsite, I will use the maximum contammat:on level allowed for release of
contaminated scrap metal of 25,000 DPM/100 cm? alpha. It should be noted here
that AEC Manua) 0520 required scrap metal smearable (removable) beta!gamma
contamination levels for material released off site to average an alpha .
contamination level of 5,000 DPM/100 cm” and to be no more than a maximumn of
25,000 DPM/100 cm”. Our assumption for uranium contamination levels on scrap
metal loads entering the DWI site are therefore 5 tires the allowable average
value. It is extremely unlikely that a shipment with this high an alpha smearable

contarnination level would have ever been released to a'radioactive materials
licensee. ;

With regard 1o the soutce term for this calculation I have used the information
contained in NCRP Repart 141 (Reference b), on page 31, Table 3.5 it provides,
the nuclide make up of scrap metal derived from uranium enrichment faclhtlcs
such as Y-12. The nuclides and their activity are as follows:

Nuclide Activity (%)

Te-99 55
U-234 43
U-235 1.4
U-238 05 -
Pu-239 0.01
Np-237 0.001

Based on the above discussion and the specific nuclide source term, if I assume
that these concentrations are resuspended into Mr. Payne’s breathing zone, the
total lung dose received from intalces over the 15 years of this activity would be
280 mrem. The corresponding committed effective dose equivalent (CEDE)
would be 47 mrem. These dose calculations take into account the amount of
annual reported rainfall in the Knoxville area. I conclude that the scrap in open
top gondola cars would be wet and/or damp as much as-34.5% of the time and
therefore unavailable for resuspension. The timing of deliveries of this material to
DWI where the possibility of resuspension such that Mr. Payne inhaled this
material is thought to be at most 65.5% of the time he performed this work
thereby reducing the lung dose and CEDE calculated above. Despite this
reduction in dose due to Jocal weather conditions, it is my opinion that Mr.
Payne’s estimated doses for this exposure scenario is overstated by a factor of at
least 5 and more likely by a significently larger margin.

Indirect Exposure to Airborne Uranium Contamination in Onsite Soils

For the case where Mr. Payne is performing his work activities at the DWI site -
acting as a flagman and switchman and walking next to the train as it is pushed

into position under the metal process shed. Figure 1 depicts a cartoon drawing of -
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. ane of the potential paths he could have taken while walking along sidé the train
as it was moved into place. To estimate Mr. Payne’s potential for airborne
cxposure to resuspended uranium contaminated soils that Bxisted along the tracks,
I will use the average of the highest 10 uranium soil concentrations measured on
site of 501 pCi/g (see Reference m). Assuming a normal resuspension factor of 1
ina mﬂhon (lE-OS) for disturbed soils, a heavy worker breathing rate of 1.7 cubic
meters (m ) of air per hour and the same nuclide activity ratios as given above
from NCRP Report 141, the calculated 15 year exposure CEDE is 263 mrem and
the corresponding lung dose is 1560 mrem. This dose estimate talces into account
a reduction of 34.5% as described above for the fact that the site soils would be
unavailable for resuspension due to rainfall occurring on average 126 days pet
year. .

It should also be noted here that the above dose estimate assumes a nulsa.ncc dust

level of 12.5 mg/m’ or 2.5 times the current OSHA level of 5 mg/m for
respirable dust.

d. CS5X Worker Lixposure to Ambient Rl.ldlatio'n Sources and Cs-137 at Oak
Ridge RR Yard in 1983

- Kocher (1990) issued a report (Reference jjwhere ORAU measured and calculated
~ an annual dose of 2 mrem/yr while ORNL measured and calculated a dose to C8X -

. workers of 4 farem/yr from the presence of Cs-137 contamination on and below the
railroad ballast along the tracks near the Y-12 facility. For the purposes of this
report, I will assume that a 4 mrem whole body dose was received by Mr Payne in
'1983, the year he was reported to have worked on the Oak Ridge site. A :
corresponding lung dose from this Cs-137 contamination exposure in 1983 is
estimated to be 2 mrem. |

Additional dose assumed to be received by Mr. Payne from working on the Y-12
site in 1983 derived from Reference k, results in a whole body and lung dose of
19.35 mrem. The total of al] potential exposure for Mr. Payne from his working on
the Y-12 site in 1983 is 23 35 mrem to the whole body. The dose conversion factor
assigued for the lung for this dose estimate is for an isotropic geometry. The

"' resulting Jung dose is 13 mrem.

4. Time Line of chulahuns Pertincnt to CSX Operntiuns
Whether any of the regulatmns discussed in this section apply to Mr. Peyne specifically is
very much in doubt, however, this discussion aims to provide a framework against which
_ his potential historical exposures can be evaluated.

a. Discussion of Regulatory I‘ramework
Broadly, five areas of federal regulation may have apphcd to l.’ms case:

o Atomic Energy Commission (AEC) - 1946 — 1974

MIW Corporation Page 15 of 25 - 03/27/09
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o Nuclear Regulatory Commission (NRC) - since 1975

o Energy Research and Development Agency (ERDA) -~ Oct 1974 to Oct
1977

o Department of Energy (DOE) — since 1977

o Department of Transportation (DOT)

o Department of Labor (OSHA) . g

. Dwing the referenced time period, the AEC regulations succeeded to ERDA
regulations in 1970 and in turn to the DOE regulations in 1974.. These regulations
governed the actions of Ozk Ridge in the use, possession, storage, production, and

_transfer of radioactive materials. 'I'hf:y would have little or no appljcatlon beyond
the physical boundaries of ORNL.

The DOT regulations applied to radioactive materials in the course of
_* transportation and prescribed requirements for packaging, labeling, allowable
~ radiation levels, shipping papers, etc.

The OSHA radiation regulations (OSHA formed in 1971) generally regulate

.employers who are not NRC/DOE or “Agreement State” radioactive materials
licensees. The OSHA regulations in part govern permissible levels of radiation
exposure in “Restricted Arcas™,

ALC chulaﬂons

‘While the AEC regulations had little or no bearing on the CSX employees with !
respect to exposures received not on the ORNL site, the worker exposure
limitations can hclp place Mr. Payne’s exposure in perspective.

The AEC limited the allowable occupational exposure to an adult at an average of
5000 mR per year (1,250 mR per calendar quarter) wholé body exposure. The '
“whole body” included the trunk of the bady, the lens of the eye, the major blood

- forming organs (large bones), and the gonads. Higher limits applied to exposure to
the skin and extremities. A worker could receive up to 12,000 mR in a year (3000
per quarter) as long as they stayed below the 5000 mR average (As long as their .

- cumulative exposure did not exceed 5000 times their age in years minus 18) .

“Occupational exposure to minars (less than 18 years old) was limited to 10% of the -
adult limit, or 500mR per year. The limit to the fetus of an uccupatlonal worker '
was limited to 500 mR during the gestation period.

In addition the AEC regulations established “maximum permissible :
concentrations” for airborne radioactivity. Specifi¢c concentrations were established .

. for each isotope including uranium and its daughter isotopes. Limits were
established for exposure within restricted areas, and for releases outside of )
restricted areas. The limnits were weighted upon a presumed 40 hr work week.
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DOT Regulations

To provide the proper framework for this discussion of Department of
Transportation (DOT) regulations as they relate to this case, it is important to
understand the history as it pertains to the Federal Railroad Administration (FRA)
and the transport of hazardous materials.

In 1966 DOT was created and/or recodified and provided that the FRA, the Federal
Highway Administration (FHA) and the Federal Aviation Administration (FAA)
would come under the DOT. The DOT secretary doled out and delegated authority.

The 1975 Hazardous Material Transportation Act enacted as 40 USC 1801 under
the 49 CFR 1.49 regulations, gave FRA the authority over regulating hazardous
materials. EPA expressly adopted the DOT hazardous material regu]atlons in 49
CFR 262 and 263

In 49 CFR 171 and 172 is the regulation governing transpnrtahon for hazardous -

materials. In 49 CFR 172.1(f) it talks about the fact that no person may transport a

‘hazardous material in commerce without following the regulations, “then each'.

carrier who transports a hazardous material in commerce may rely on information
provided by the offeror of the hazardous material or a prior carrier unless the
carrier knows or, a reasonable person acting in the circumstances and exercising
reasonable care, would have knowledge that the mfnrmanon provided by the
offeror or pr:or carrier is incorrect.”

The DOT regulatlons as currently specified in Title 49 of the Code of Federal
Regulations, as currently enforced by the FRA and other agencies, are complex and’ u o ;
place many requirements upon persons who ship radioactive materials. Some . B

. general concepts included in these regulations are:

o Packaging - the required packaging for shipping radioactive materials must .
meet rigid specifications. The required packaging is commensurate with the | :
types and quantity of radioisotopes present, and the associated potential : i, B
hazards. Materials with Jow concentration of radioactivity (low specific . :
“activity or LSA) and or low levels of surface contamination may be shipped
in bullc containers (e.g. in gondola cars).
o Placards were required to be affixed to the outside of vehicles and rail cars
if they contained packages exceeding certain radiation exposure levels at
the surface and set distances from the package, or if they are LSA materials.
Many shipments did not require these placards.
- o Specific packaging (container) requirements were established. For some
low concentration (bulk) materials the vehicle (e.g. the rail car) could serve
as the package.
o .Shipping papers were required for most shipments. For rail shipments this
typically was included in the train “consist™ documents and would be in the -
possession of the engineer or the conductor.
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: OSHA Regulations:

Since 1978, the regulunonslof the Occupatlona] Safety and Health Administration
(OSHA), has applied to workers involved in “plant” or fixed facility activities
such as repair facilities, depots, etc., and similar industrial settings which

describes only a very small part of Mr. Payne’s work activities while employed by -
- CS8X (i.e., work in a railroad repair facility). OSHA regulations do not apply to

train transpo.l‘t operations. These operations are governed by the Federal Railroad
Administration.

The fol'inwing Is a summary of relevant sections of the gurrent OSHA standard
that have been in effect for many years, cmng the rsgnlanon and providing
comment for each.

Regulation - Definifions:

Restricted Area — means any area acoess to which is controlled by ﬁ:c employer
for purposes of protection of individual from exposure to radiation or radioactive
materials

Unrestricted Area - means any area access to which is not controlled by the .
employer for purposes of protection of individual from exposure to radiation or
radioactive materials

nterpretation/Comment:

Tt is possibly a keéy issue whether the plaintiff ever entered a restricted area.

- Prosumably he worked in unrestricted areas. The expectations placed on
. employers for actions in unrestricted areas under OSHA are essentially none.

Restricting access.to an arca because of security concerns does not make it a

restricted area in this context....only if the restriction is for the purpose of
radiation protection.

Regulation - Exposure Limitations 1:
1910.1096 (b)(1)

' Excépt as provided in paragraph (b) (2) of. fhu section, no cngplayer shall possess, :

use, or transfer sources of ionizing radiation in such d manner as to cause any
individual in a restricted area lo receive in:any period of one calendar quarter
Jrom sources in the employer's possession or control a dose in excess of the liniits
specified in Table G-18:

TABLE G-18
Rems per calendar quarter
Whole body: Head and trunk; active blood- 11/4
“"MIW Corporation Page 18 of 25 ' 03/27/09
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forming organs; lens of eyes; or Eouads
Hands and forearms; feet and ankles 18 3/4
Skin of whole body 7172
Interpretation/Comment:

If the plaintiff worked in a restricted area the above limits would have applied.
The whole body limit is typically the most restrictive for individuals who are not
physically handling radioactive materials. OSHA regulations do not address
exposures in non»resmmed areas,

. ure Limitations 2:

1910.1096(b)(2)
An employer may permit an individual in a restncted area to receive dosa to the
whole body greater Lha.n those permitted under subparagraph (1) of this paragraph,

so long as:
| : 1910.1096(1))(2)(1)
: During any calendar guarter the dpse to 111:: whole hody shall not exceed 3 rems,
and...1910.1096(5)(2)(1)
901096 4

The dose to the whole body, when added to the accumulated OGGUPEUOTIB] dose to
the whole body, shall ot exceed 5 (N-18) rems, where "N" equals the individual's
.age in years at his last birthday; and

1910.1096(b)(2)(ii)
The employer maintains adequate past and current exposure records wlnch show
that the addition of such a dose will not cause the individual to exceed the amount
authorized in this subparagraph. As used in this subparagraph Dose 1o tlie whole

. body shall be deemed to include any dose to the-whole body, gonad, active blood
‘forming organs, head and trunk, or lens ofithe eye.

Interpretation/Comment:

The higher limit of 3 rem per quarter could have been applied at times for

exposure within a restricted area. This provision probably will have no bearing on
. the case.

Regulation - Exposure Limitations 3:

1910.1096(c) Exposure to airborne radioactive material.

MJW Corporation Page 19 of 25 03/27/09
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1910.1096(c)(1) ’ :
No employer shall possess, use or transport radioactive material in such a manner
as to cause any employee, within a restricted area, to be exposed to airborne
radioactive material in an average concentration in excess of the limits specified
in Table 1 of Appendix B to 10 CFR Part 20. The limits given in Table 1 are for.
exposure to the concentrations spemﬂcd for 40 hours in any workweek of 7
consecutive days. [n any such period where the number of hours of exposure is
less than 40, the limits specified in the table may be increased proportionately. In
any such period where the number of hours of exposure is greater than 40, the
limits specified in the table shall be decreased proportionately.

1910. 1096(c)(3) ;
Exposed as used in this para.graph means that the individual is present in an
airborne concentration. No allowance shall be made for the use of protective

clothing or cqmpmmt, or particle size.

1fCSX employees worked’wiﬂ'lin a restricted area, the concentration of airborne
. uranium would have to be less then the established limits. The concentration

could be proportionately higher for persons who worked less than 40 hours per
weelc: The current limit for uranium oxides is 2 E -11 microcuries per cubic
centimeter (cc). In the present dose reconstruction for Mr. Payne's on site (DWI)
exposure potential, it was assumed that the concentration of uranium oxides to
which be may have been exposed was 300 times this current limit. -

legulation - Exposure Limitations 4:
1910.1096(d)(2)
1910.1096(d)(2) .

Every employer shall supply appropriate pe:sonnel monitoring eqmpmr:nt such as -
film badges, pocket chambers, pocket dosimeters, or film rlugs, and shall requu‘e \

the use of such equipmient by:

1910.1096(d)(2)()

Each empluyee who enters a restricted area under such cnmmshmm that he
receives, or is likely to receive, a dose in any calendar quarter in excess of 25
percent of the applicable value specified in paragraph (b)(1) of this section;

Interpretation/Comment:

Since Mr. Payne would not be expected to receive an exposure of 25% or more of
the lltmt, no radiation dosimeters would have been required.
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Summary

The overall conclusion that T have reached from this research is that CSX violated
no law with regatd to Mr. Payne’s potential radiation exposure while employed
regardless of his worlc activity, It is my opinion within a reasonable degree of
scientific certainty ﬂlat CsX prmndcd Mr. Payne with a reasonably safe work
place.

5 Sumnmry of Estlmated Lung Doses for Mx. Payne’s Various Work Activities
" Table 3 below summaries the dose information contained and discussed in the above
secnons

Table 3, Lung Dose Summary for Varlous Exposure Scenarios in 'I'his Report

Scenario Lung Dose(mrem)
Direcl Exposure - Gondola (routine) B854
Direct Exposure - Gondola (non-routine) . * T o118
" Direct Exposure - Uranium Turnings Drum Transport . 228
Direct Exposure - DWI'Slte - . . 540
Direct Exposure - Oak Ridge (Cs-137) : 2
Direct Exposure - Ambient (Y-12) - 10
Inlernal Exposure - Amblent (Y-12) - 1
Inhalation - Gondola T 280
Inhalation - D\WI Site 1560

Figure 3 graphically reports the inforrﬁation contained in Table 3 above in a bar graph
.format to more easily compare the relative magnitude of these dose estimates for Mr.
Payne's work activities while employed by CSX.
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Summary Ber Graph Shmnlru the Relalive Mllude of Estimated Lung Doses (mrem) !nr i€
Varfous Work Aclivitles for Mr. Payne While Employed by CSX R laled to the DWI Ske -
and Eleewhere Compared to Allowable Dauaa {o the Generel Public

BOO0 o = = e e —————— &.r__-__-_.. ——————— I —’—l-—.—--'--_-'-b
N L S S B - 'Pm:smlsmmtl&___
- .77 Wnole Body Dose. Alowable -
a ol Bl . ummwbﬂe‘mmrm”"
g 500 bn»‘lﬂﬁnm amet
E-m- _________________________________________________ o ———
R R RSP - R
(=]
STEID -l i o g g e e A 1 o
YO0 § = o o o o g o e e gy o oy -
o4

Fx " Gondola (16 DWISNe (16 - Doss-,

Gorvboim Gondoia fron-  Unenkem DV SNe (15 Oak Rirge  Amblert (1= Amllcrﬂ.tf Yy Yre) Genw
{rondlre) rouding} Tumiings ] (Lo 18T) - -2 " Putiia 16
Dourn . + Ym)
Tronspon
¥ E Exponuro Scmiu 2

Fl.gure 3. Bar Grnph of Summarlze(l Lung Doses Det:uled in Table 3 and Compared
to Allowable Whole Body Dose for a Member of the General Public for 15 Years.

Figure 3 above shows the comparison of the conservative estimates of lung dose for Mr.
Payne’s activities as they concern the DWI site and his work in 1983 at the Oak Ridge
Yard to the allowable whole body dose to member of the general public from licensed
- activities. It is clear that this allowable general public dose is large when compared to Mr.

Payne’s conservatively estimated dose, but it becomes even mare significant when one
considers that the allowable dose to any one organ (such as the lung) to 2 member of the
general public was & factor of 10 higher than the then the Jast har shown in Figure 3

abovc . ;

To make this point clearer that the allowable organ dose to a member of the general
public is ten times higher than that shown in Figure 3.above, Figure 4 compares the
actual allowable organ dose over a 15 year period with the sum of all doses for Mr.
Payne’s CSX-related work activitics, Figure 4 demonstrates graphically that Mr. Payn, as
a member of the general public, could have received a dose to the lung nearly 23 times
higher than the sum of all estimated doses for his activities as a CSW worker.
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Comparisan of The Tolal Estimated Lung Dose Polentialy Received by Mr. Payne Yhils Working’
for C8X (o the Allowsble Organ Dase for a Member of the Genaral Pubilc

Sum of Al CSX Work-Related Dose (18 Yrs)  Allowable Organ (Lung Dose) to Member of Genera
- i Puslic (16 Yrs) -
Scenario i "

19

Tigure 4. Bar Graph Comparison of Mr. Payne’s Total Estimated Lung Dose to the
Allowable Organ Daose for a Member of the General Public for 15 Years. - -

o Corﬁpnrison of Dose Scenarios to Po-210 Radiation Dose Received From Smoking
Cigarettes i 3

- Inthis section I will provide a Pie chart which repeats the data from Table 3 that reports
the conservatively estimated lung doses calculated for all of Mr. Payne’s work activities
but now adds a comparison to the estimated radiation dose to the lungs he potentially
received from Po-210 radiation exposure based on his 26 year smoking history. The lung
dose reported in Figure 5 uses an average of several reports for Po-210 dose estimates to .
the lung that range from a low of 1100 mrem to a high of 52000 mrem (average of29300 = .~ = .
‘mrem) for a pack a day smoker over a 26 year timeframe(References a, e, f, g and h). '
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Coﬁlpaﬁgon of Work-Related Radiation Exposue Scenarios
and Cigarette Smoking Related Ratﬂatldn Dose to the Lung - -

ESmnkIng 26yea|s . " e

& Direct Exposurs - Gom‘ula (ruulna)

E Dlru:t Exposure - Gondola {mn—rol.rlirle)
I:l DiraclEmosum - Uranium Tomings Dmm Trampon 1
EJDrradEmsm Dmsue s

B Direct Exposus - Oak Ridge (::3.1 ar)
& Direct Exposure - Amblent (v-12)

& lerral Exposure - Amblent (Y-12):

' @ nhalaion - Gondola |

B inhalation-DWViSite

Figure 5. Comparison of Lung Dose Estlmatm From Work Activities Over 15 Years

and From Smoking for 26 years

. Summary

In summary, Figmc 4 above shows that in relative terms, and assuming very conservative
" estimates of lung dose for Mr. Payne’s work-related activitics while employed by CSX,

the dose to the lung based on Mr. Payne’s smoking history conservatively represents 89%

of the total estimated lung dose. Based on the conservatisms used in the work-related
. lung dose estimates described in this report, it is my professional opinion that work-
' related exposure scenarios for Mr. Payne are overestimated by at least a factor of 10
- related 1o the DWI sife.
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Addendu 1 to Main Report by Dr. David A. Dooley for Payne vs CSX
I‘l:ltl.'Dﬂllcﬁoll

In this addendum to the main dose reconstruction report for Mr. Payne, a detailed list of key

- assumptions, in addition to the general assumptions discussed in the report, are provided to allow
the reader the opportunity to follow the logic used to provide input parameters to the dose -
calculation program IMBA (Reference 1) and the probability of causation program IREP
(Reference 5). These programs will be described followed by the assumptions used for each in
performmg our analyses.

MA Professwnal Plus (Lntegrated Mod ules for Bmassay Analysls) VYersion 4.0.36

A computer code; the Integrated Modules for Bma‘ssay Analysis ([MBA), was used to estimate
annual organ doses (Reference 1). The IMBA Professional Plus edition was used for this dose -
reconstruction. The 1ICRP 66 (Reference 2) lung model with default aerosol characteristics was '
assumed, in conjunction with ICRP 68 (Reference 3) metabolic models. IMBA Professional _ ; drk
Plus jncludes the capability to assess an intake from bioassay measurement data, calculate

" bioassay quantities at different times from a specific iatake, and calculate equivalent organ doses
and effective dose from a single intake. IMBA Professional Plus enables the user to perform
basic internal dosimetry calculations (e.g., calculating doses from a specified intake, estimating
an intake from bicassay measurements and calculating bioassay quantities from a given intake). ’
It implements the latest ICRP biokinetic models. For standard calculations, all of the ICRP
default values can be selected from built in databases at the touch of a button. For more detailed -
calculations, the user can enter individual parameter values. The product has been extensively -

- qua!.rty assured and comes with complete documentation.

m (Interactive ﬁad:'agpidaﬂialagf cal gmgmm}

Under the Energy Employees’ Occupational lllness Compensation Program Act of 2000
(FEOICPA), the National Institute for Occupational Safety and Health (NIOSH) is charged with
the development of guidelines to determine whether a claimant’s cancer meets the criterion for
causation by workplace exposure to ionizing radiation. The basis for this determination, as
specified in EEOICPA, is the set of radioepidemiological tables developed by a National
Institutes of Health Ad Hoc working group in 1985 (Reference 4), as they are updated

_periodically. These radioepidemiological tables serve as a reference tool providing probability
of causation estimates for individuals with cancer that were exposed to ionizing radiation. Use
" of the tables requires information about the person’s dose, gender, age of exposure, date of
cancer diagnosis and other relevant factors. The tables are used by the Department of Veterans .
- Affairs (DVA) to make compensation decisions for veterans with cancer who were exposed in
the line of duty to radiation from atomic weapon detonations. The primary source of data for the

1985-tables is research on the occurrence of cancer-related deaths among Japanése atomic bomb
survivors from Word War I1. -

Since this information is specific for different types of cancets and the target organ for each type
of cancer may vary, the dascs entered into the IREP (Reference 5) prograin are organ dosas

MIW Corporation Inc : Page 1 of 21 March 27, 2009
2{109-1801 Addmduml to Main Report

pagos . . Dppoats



Al SN e
- Addendumn 1 to Main Report

; (such as.lung in this case). Organ doses can be significantly different than whole Body
; ' equivalent doses, so both have been given in this report. The IREP prcgram is available to be run
at the following web site: tt@l[www,rﬂcgh-lgg ggm!l@g niosh!/.

.IIVIBA and IREP Assumptiuus Used for Caiculaﬁons:

E' itherspoon Internal Dose (Onsite and Rail Cars)

" For the intalce rates for all airborne potential at the Witherspoon site and on the gondo]a cars, the

- following assmnptmns were made;

: Toom To(al alpha contamination was assumed to be 100% total uraninm.

: - The NCRP 141 (Reference 6) report breakdown of radionuclides was then applied to thls
intake rate based on U-234/5/8 being 100% of the total uranium rate calculated from the
airborne hazard.

.= For the intake of the radionuclides, the ICRP 66 lung model was used with the ICRP 68
: * " parameters applicable to each radionuclide and a § micron AMAD. The lung solubility

solubility type for ofeach was selected as shown below).

- * : Lung
' ' : Solubility
' .| Typein
Nuclide | Activity | TMBA
Tc-99 55% M.
U-234 43% S
: U-235 14%| S
1 ' : J U-238 0.5% 8
: ‘ . Pu-239 0.01% S
Np-237 | 0.001% M

o Annual lung doses were calculated for each radionuclide from the begpmmg of exposure
A through the date of cancer diagnosis (October 28, 2005).
S : - » These annual lung doses were entered into IREP as chronic doses, using a radiation type
: of “electron>15keV” for the Tc-99 and “alpha” for the rest of the radionuclides, and a

s . lower than the calculated doses was assigned). The calculated doses are entered into the
. parameter 1 column. Some doses may appear to be 0.000 rem, but the input file only
- shows the dose down to mrem; these rows actually contain values that are smaller than
0.5 mrem (and were rounded down to 0.000 in the display).
© o Inthe IREP input sheet(see Appendix 1), exposure# 1 — 43 represent the alpha dose from
[GS'I.ISPCJ.ISIOII onsite.

e " In the IREP input sheet, nxposurc# 44 86 represent the electron dose (Tc-99) ﬁ'om

— g W

types were selected to maximize the dose to the lung (most insoluble recogmzad ICRP 68 I

.constant distribution (based on this being an upper bound of the exposure, no distribution -

resuspension onsile.
: = In the TREP input sheet, exposure# 87-129 mpmscnt the alpha dosc from resuspension in -
e i the rajl car. : : .
; MIW Corporation Ino Page 2 of 21 : ' March 27,2009
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. * Inthe IREP input sheet, exposuredt 130 — 172 represent the electron dose (T¢-99) from
resuspension in the rail car.

1 e

Y-12 Switch Yard Internal Dose -
For the intake rates for all airborne potential at the Y-12 switchyard (1983), the fo]lowmg

assumptions were made

o The U-234/5 and U-238 intake rates from the Y-12 environmental 'I‘BD were used -
- (Reference 7). Tlie 95" percentile of the intake ratcs for 1983 were corrected from a
.- 2000 hour exposure year to 150 hours.
o These intakes were entered into IMBA and IREP in the same method and using the same
parameters as the uranium discussed above except the fact that only U-234/5 and U-238
were considered per the TBD.

e In the IREP input sheet. exposureff 173 — 195 represent the alpha dose from this
exposure.

. Y-12 Switch Yard LD ' .
-For the external potential at the Y-12 switchyard (1983), the following assumptions were made.

‘s The annual ambient external exposure for the years 1948 — 2002 ha.d been compiled and
combined into a distribution of dose rates (Reference 7). The 95™ percentile of these
values was used for this assessment (129 pR/hour). This value was used to assess the
total dose based on 150 hours 6nsite.

s The full ammual Cs-137 direct exposure dose was asmgt:ed for thns year althcugh it was
calculated based on 200 hours per year and there was actually only 150 hours of exposure
in this case.

». Both exposures were adjusied to lung dose from whole body dose based upon dose
conversion factors (DCF) used in conjunction with IREP (Reference 8). For this

_* exposure scenario, the isotropic DCFs (Hp(10) doses to Organ doses) were used since the
source dose is already in Hp(10) whole body form and the source is not unidirectional,
but the exposure would be isotropic (all directions). The min/average/max DCFs for cach
encrgy range (30-250 keV photon for the uranium exposure and >250 keV photons for
the Cs-137) were applied to give minimum, average, and maximum lung doses.

e These min/average/max doses were entered into IREP as a chronic exposure, triangular

distribution (with those values in parameters 1, 2, and 3 respectively), .The Y-12 ambient
. was assigned as 30-250 keV photons and the Cs-137 was assigned as >250 keV photons.
* Inthe IREP input sheet, exposure# 196 represent the Y-12 ambient direct dose from this

‘exposure.
* Tn the TREP input shcct, exposure# 197 represent the Cs-137 d:rect dose from this
© exposure. -
Exiernal elivery of U Tu

For.the external potential on the gondola cars delivering the uranium turnings barrels in 1963, the

following assumptions were made,

o Ten total trips with exposure to the barrels (4 mR/hour).
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¢ Exposure was adjusted to lung dose from whole body dose based upon dose conversion .
- factors (DCF) uscd in conjunction with IREP {ref OCAS-1G-0001). For this exposure
’ scenarlo, the DCFs (Exposure (R ) to Organ Dose (HT)) were used since the source dose
' is in Exposure form and the source is unidirectional.
» Since it was unknown which direction the worlker was facing, it was assumed that he
: would be facing forward or backward (away from or toward the source) for 75% of his
time and in the midst of twisting and turning during the other 25% of his time (based on
the fact that he needed to be aware of the train’s surroundings at all times).

DCF
_geometry :
AP 37.5% | anterior to posterior - facing source
posterior to anterior -facing away from
PA 37.5% | source
ROT 25.0% | rotational - twisting and turning
. 100.0% :

e The min/average/max DCFs for the energy range (30-250 keV photon for the uranium -
exposure) were applied to give minimum, average, and maximum lung doses.

‘@ These mm!average/max doses were entered into TREP as a chironic exposure, u'im:guls.r
distribution (with those values in parameters 1, 2, and 3 respectively) assigned as 30-250
keV photons.

s Inthe IREP input sheet, expcsure# 198 represent the 1963 barre] delivery direct doso
from this exposure.

' ite)
- . For the external potential while workmg onsite at the Witherspoon snte, the following
: nssumpuons were made.

« 100 hours Uf annual exposure to the area source term (400 pR/hour) for 15 years of work.

*  Exposure was adjusted to lung dose from whole body dose based upon 'dose conversion
factors (DCF) used in conjunction with IREP (ref OCAS-IG-0001). For this exposure*
scenario, the rotational DCFs (Exposure (R) to Orgm Dose (HT)) were used since the -
source dose is in Exposure form and the source is generally unidirectional (assumed
mainly from the barrels on the other side of the tracks). The rotational exposure
geometry was selected since the worker was assumed to be in constant motion while

. flagging, signaling, walking, coupling/uncoupling, setting/releasing brakes, etc.

» The min/average/max DCFs for the energy range (30-250 keV photon for the uranium
exposure) were applied to give minimum, average, and maximum lung doses.. -

¢ These min/average/max doses were entered into IREP as a chronic exposure, triangular
distribution (with those values in paramu‘.ers 1,2, and 3 respectively) assigned as 30-250

" keV photons.

e In the IREP input sheet, exposureff 199 - 213 represent the direct dose while working

onsite at the Witherspoon site from this exposure. :
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do
For the external potential while working on the gondola cars between the Witherspoon site and
the Knox yard, the following assumptions were made. L

e 50 hours of annual eXposure to the area source term (1 mR/hour) for 15 years of work
and various special direct exposures based on equipment found during mvestigshons at
the site.

¢ Exposure was adjusted to lung dose from whole body dose based upon dose conversion

* -factors (DCF) in the same manner as for the uranium turnings barrel deliveries outlined

" above (based on the scrap being in the gondola car in the same manner as the barrels).
* = The min/average/max DCFs for the energy range (30-250 keV photon for the uranium
. . exposure) were applicd to give minimum, average, and maximum lung doses.
*» These min/average/max doses were entered into IREP as a chronic exposure, triangular
 distribution (with those values in parameters 1, 2, and 3 respectively) ass:gnod as 30—250
keV photons.

o Inthe IREP input sheet, exposurei 214 - 228 mpresent the direct dose while nd.mg in the

gondola cars during routine deliveries..

» In the JREP input sheet, exposure#f 229 - 233 represent the d:rect dose while riding in the

gondola cars during the special cases.

Q : I. IBEE] E "

e Since JREP is a Monte Carlo calculation tool, it requires a starting value for the random
number generator used in the calculations (the random “seed” selected was 99) and also
the number of iterations for each calculation, The number of iterations was selected to be
2,000.

e The IREP lung dosefrisk tables take into account the smoking history of the Indmdual

* Since Mr. Payne reported quitting smoking in the later 1980’s, he was considered a
former smoker for IREP calculation purposes.

IMBA., IREP and Probability of Causation

The probability of causation (PC) (Refererice 9) is calculated as the risk of cancer attributable to
radiation exposure (RadRisk) divided by the sum of the baseline risk of cancer to the general
population (BasRisk) plus the risk attributable to the radiation exposure, then multiplied by 100
percent, as follows: RadRisk x100% =PC

* RadRisk + BasRisk

This calculation provides a percentage estimate between 0 and 100 percent, where 0 would mean

"0 likelihood that radiation caused the cancer and 100 would mean 100 percent certamty that

radiation caused the cancer. 8 !

Scientists evaluate the likelihood that radiation caused cancer in a worker by using medical and
scientific knowledge about the relationship between specific types-and levels of radiation dose
and the frequency of cancers in exposed populations. Simply explained, if research determines
that a specific type of cancer occurs more frequently amoog a population exposed to a higher
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. level of radiation than a comparable population (a population with less radiation exposure but
* similar in age, gender, and other factors that have a role in health), and if the radiation exposure
levels are known in the two populations, then it is possible to estimate the proportion of cancers
in the exposed population that may have been caused by a given level of radiation. If scientists
- consider this research sufficient and of reasonable quality, they can then translate the findings
into a series of mathematical equations that estimate how much the risk of cancer in a population
would increase as the dose of radiation incurred by that population increases. The series of -
equations, known as a dose-response or quantitative risk assessment model, may also take into
account other health factors potentially related to cancer risk, such as gender, smoking history,
"age at exposure (to radiation), and time since exposure. The risk models can then be applied as
an imperfect but reasonable approach to determine the likelihood that the cancer of an indwidual
“-worker was causcd by his or ber radiation dose.

l?fobability of Causation Calculation for Mr. Payne ] :
Appendix 2 to this Addendum shows the output from the IREP program which calculates the
probability of causation PoC for Mr. Payne based on the conservative estimates of radiation
doses he may have received es a worker for CSX. These radiation doses have beén discussed in
detail in the main report on this topic prepared by Dr, Dooley and the additional dssumptions
pertaining to these calculations.are explained in this document. The dose estimate is used to
determine the Excess Relative Risk (ERR). The probability of Causation (POC) is determined
directly from the ERR. The relationship is: POC = ERR/(1+ERR)*100%

From this equation it can be seen that an ERR of 1 is required to yield a PoC of 50% (this meens

. that the risk due to exposure is the same as the risk naturally). For a given scenario, of time since
exposure, age at diagnosis, type of cancer, type of radiation, etc., the ERR varies essentially

lmmrly with the dose. Thus, the PoC is actually a curve that wauld technically never reach100%

since that would mcan that there is no chance the cancer was natural, but it approaches 100% as
ERR increases.

Based on the estimation of radiation dose while employed by CSX, Mr. Payne’s smoking history
‘and reported type of lung cancer and its related history, the calculated ERR was 0.0308 and the
associated PoC for Mr. Payne’s estimated radiation dose as the cause of his lung cancer is 2.99%
at the 95" percentile. :

NRC Regulations — Organ Dose vs. Whnlc Body Dose

In our wmpanstm to regulatory stan.dards in Figure 3 of the main report, we stated that Mr.
Payne as a member of the general public could have received a dose of 500 mrem/yr for the L5 ]
years he was employed by CSX due to the activities of radioactive materials licensees. We also’
state that the organ dose to a member of the public, in this case Mr. Payne’s lung could have
been 5000 mrem/yr for 15 years under the same circumstances. While the current 10 CFR 20

. limit is 100 mrem/year to a member of the public, this limit was adopted in 1994, Prior to 1994

the ennual dose limit to a member of the general public was 500 mrem/yr as it was for the State
ofTN
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The regulation does not specify the arg:.m dose I'nnit,- but can be inferred from the infonnﬁtion in
20.1201 where the occupational dose limit is 5 rem total effective dose equivalent (TEDE) or 50

- rem total organ dose equivalent (TODE). The.organ dose limit is clearly 10 times higher based

on the fact that organ doses for critical organs will always be larger than thie whole body
effective dose. The following describes the current limits for members of the public and for
occupational workers under NRC and State of TN regulations given they are an agreement state.

§ 20.1301 Dose limits for individual members of the public.

(8) Each licensee shall conduct operations so that —

(1) The total effective dose equivalent to individual members of the public from the licensed
operation does not exceed 0.1 rem (1 mSy) in a year, exclusive of the dose contributions from

* background radiation, from any administration the individual has received, from exposure to . -

individuals administered radjoactive material and released under § 35.75, from voluntary

* participation in medical research prograins, and from the licensee’s disposal of radioactive

matenal into sanitary sewerage in accordance with § 20.2003, and

(2) The dose in any unrestricted area from sxtemal sources, exclusive of the dose contributions
from patients administered radioactive material and released in accordance with § 35.75, does
not exw:d 0.002 rem (0.02 millisievert) in any one hour.

(b) 1f the licensee permits members of the publm to have access fo mmrolfed areas, the limits for
members of the puhhc continue to apply to those individuals.

§20.1201 Occupnﬁonnl dose limits for adults.

% (a) Thc licensee shall control the occupational dose to individual adults, cxccpt for planned

specml exposures under § 20.1206, to the following dose limits.

‘

(1) An annual limit, which is the more lumtmg of—

(i) The total effective dose equivalent being equal to 5 rems (0.05 Sv); or

" (i) The sum of the deep-dose equivalent and the committed dose equivalent to any.

individual argau or tissue other than the lens of the eye being equal fo 50 rems (0.5 8v).

" (2) The annual limits to the lens of the eye, to the skin of the whole body, and to thc skin of the

extremities, which are:

(1) A lens dose eqﬁlvalent of 15 rems (0.15 Sv), and

 (ii) A shallow-dose cquwalcnt of 50 rem (0.5 Sv) to the skin of the whole body or to the skm of

any extremity.
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Appendix 2 - IREP Output Inl'ormaﬁon

NIOSH-Interactive RadioEp[demlologlcai Program
Prohab:my of Causation Results N

Uploaded file: IREP input Payne.xis

Dete of Run:  3/26/2009 L Bl o

Time.of Run:  12;14:13 PM" -
NIOSH ID #: QQQQ_QE[

Claiman{ Neme: IMMQ..E!MJQ '

A

'DOL District Office: CL
NIOSH-IREP version: §,5.3

AnalyticalADE version: 3.0 .
DOL Case No: 0000

Clalmant Cancer Diagnoses:
Primary Cancer #1: lung ¥
Primary Cancer #2: NJ/A

~ Primary Cencer #3: N/A

Secondary Cancer#1: N/A’
Secondary Cancer#2: N/A

- Secondary Cancer #3: N/A . |

Date of Diagnosis: 2005

Dale of Diagnosis:
Date of Diagnosis:
Date of Diagnosis:
" Date of Diagnosls:
Date of Diagnosis:

. Claimant Information tsed In Probability of Causation Calculation:

EEEEE

2009-1801 Addendum] to Main Report

f

Gendar‘ Male Race (skin cancer only): N/A
Birth Year: 19;5_;1 y - 5L : Year of Diagnosis: 2005
Cancer Model: Lung (162) 3 £ ) Should alternate cancer model be run?:  No
Smoklnn history (trachea, bronchus, or Iung Eancer only) Eqmr_smghg[
NIOSH-IREP Assumphons and Settings:
,User Deflned Uncertsinly D[Blribuﬁon Lognormal(1.1} X )
Number of Iterations: 2000 Random Number Seed: 89 °
5 _'_Generat Exposure Information:
| # || Exp. Year | Organ Duae (€Sy) . .4 Exp. Rate Radiation Type
A | 1883, ' Constant (0.0481) chronic _| alpha
2| e84 | Constant (0.0638) chronic || alpha
MIW Corporation Inc Page 14 of 21 March 27, 2009

P3918

App. 331



~ Addendum 1 1o Main Report

[3 |- 1965 Constant (0.0715) chronic |[ alpha

4 1966 Constant (0.0772) chronic | alpha

(sl tee7 I . . Constant(0.0874) chronic slpha - ...
6] 1es8 | . Constant (0.08489) - chronic alpha

7] 1988 .- _ Constant (0.0871) chronfc || ;... . alpha .
(8] 1970 Constant (0.0882) - chronic: [[- - . alpha

9 )l 1971 | ._Constant (0.0908) __chronic alphar

10]| - 1972 Constant (0.0925) chronic || . alpha

1] 1973 * Constant (0.0934) chronlc | - alpha ...

12f 1974 | Constant (0.0845) chronic || .- alpha -

13)| 1975 ° Constant (0.0954) chronic™ Jf alpha

M 1978 || Constant (0.048). . . chronic alpha

15f 1877 Constant (0.0332) chronic alpha -

16 1978 Constant (0.0261) _ chronic alpha

171979 Constant (0.0211) . * chronic " _alpha

18], 1880 Constant (0.0175) chronic alpha

19| 1981 Constant (0.0148) chronlc || : alpha

20] 1982 Constant (0.0127) chronic j *  alpha :

[21)] 1983 || ~ Constant(0.0112) .. chronic_ |f alpha ]

22| 1984 Constant (0.0582) - - chronic alpha.,

23] 1985 - Constant (0.0727) - . ||". chronic alpha

24| 1988 Constant {0.0313) - -+ || chronic. alpha

25| 1987 Constant (0.0208) __|l_chronic alpha-

28] 19088 | Constant (0.0168) . |[ -chronic_| alpha

[27]] 1989 Constant (0.0136) chronic : alpha

28] 1990 Constant (0.0114) chronic alpha

29[ 1991 Constant (0,00977) chronic alpha B

30| 1992 _ Constant (0.00855) chronic 4 alpha - -

[31][ - 1993 Constant (0.00754) chronic || alpha

[32]| 1994 Constant (0.00875) chronic || "~ . alpha

33 1985 | Constant (0.00608) chronic || . : : alpha

134 1996 Constant (0.00556) chronic || alpha
IR - Constant (0.00507) chronic alpha

38 1868 Constant (0.00485) chronic alpha. .

|37][ 1988 Constant (0.00428) ][ chronic alpha iy

38| 2000 Constant (0.00387) - chronic |  alpha

38]f 2001 ] Constant (0.00366) chronic alpha

jaofl 2002 N . Constant(000338) oIl Shronic alpha

41 I - 2003 Constant (0.00314) chronlc alpha ]
‘142 2004 - Constant (0.00262) chronic alpha ] -

MIW Corporation Inc - Page 15 of 21 March 27, 2009 _
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][ 2008 ¥

Constant (0.00223)

" alpha
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— - - d‘m
. |44l 1083 - Constant (6. 48E-5) . chronic " electrons E>15keV
“as)l 1984 - N . Constant (7 47E-5) sl Ghronic || electrons E>15keV
(46| ‘1985 | Constant (7 51E-8), chronlc }| " electrons E>15keY
47)[ 1e86 | Constant (7 51E-5) chronic , electrons E>15keV . . |
48) 1067 | " Constant (7.51E-5) - chronic - ._electrons E>15keV -
48| 1968 " |l Constant (7.53E-5). . -. . ... ][ chronic. " electrons E>15keV
50| -1969 : || Constant (7.51E-6) .-~ || chronic electrons E>15keV
51][ 1970 Constant (7.51E-5) . - - : .. |[ chronic electrons E>15keV/ |
52)f 1971 | Constant (7.51E-5) *. " " chronic slectrons E>15keV
53 1972 Constant (7.53E-5) chronic __electrons E>15keV
54| 1973 Congtant (7.51E-5) chronic ~ electrons E>15keV
[55) 1974 | Constant (7.51E-5) chronic electrons E>15keV
58] 1975 Constant (7.51E-5) chronic electrons E>15keV -
57|| 1976 ' Constant (1.01E-5)_ ~ chronic electrons E>15keV .
|58 ]|_. 1977 Constant (6.09E-7) chronic ‘electrons E>15keV
(59 1978 | Constant (7.40E-8) * chronic electrons E>15kaV’
80| 1979 _Constant (9.20E-8) - | _chronic ||~ electrons E>15keV
g1l 1980 " Constart (1.18E-0) chronic electrons E>15keV
82| {o8i Constant (1.53E-10) - * chronic* - electrons E>15keV
63| 1982 Constant (2.06E-11) chronic electrons E>15keV
84| 1883 Constant (2.84E-12) chronic electrons E>15keV
a5 1984, Constant (6.50E-5) chronic slectrons E>15keV
ls6]| 1985 | Constant (7.45E-5) chronic || . electrons E>15keV
87 1986 - Constant (1.00E-5)° ~" :, ° chronic || -  electrons E>15keV "~
(e8] 1987 Constant (5.03E-7) chronic "~ electrons E>15keV
iteo}l 1988 | Constant (7.32E-8). chronic electrons E>15keV
[70][ 1989 Conslant (8.05E-9) chronic - " electrons E>15keV _
(71} 1990 | - Constant (1.15E-9) chronic electrons E>15keV
72][_ 1991 Constant (1.51E-10) . " chronic ~electrons E>15keV
73)| 1982 | Constant (2.03E-11) chronic " electrons E>15keV
(74) 1903 | _Constent 2.78E-12) - |[_chronic electrons E>15keV
75| 1994 Constant (3.92E-13) . - || chronic ~electrons E>15keV -
76| - 1995 Constant (5.64E-14) chronic electrons E>15keV'
77| 1898 Constant (8.27E-15) chronic . electrons E>15keV .
78] 1887 Constant {1.22E-15) chronlc elections E>16keV
(79 1888 | .. ~ Constant (1,84E-16) || _chronic electrons E>15keV
. f8o)f - 1ses [ _ Constant (2.78E-17) chronic || electrons E>15keV
81| 2000 Constant (4.24E-18) chronic electrons E>15keV
82| 2001 Constant (6. 46E-18) - chronic electrons E>15keV
MJW Corporation Inc " Page 16 of 21 March 27, 2009
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83l 2002 | Constant (9.94E-20) chronic_|| electrons E>15keV
84]f 2003 |- Constant (1,63E-20) chronic || - electrons E>15keV
so) 2004 T~~~ Constantpazeaf) . | chronic J[ . ° electonsExiSkeV.
88 2005 Constant (3.39E-22) - chronic |- electrons E>15keV
B7{ 1863 - || - Constant'(0.00866) chronic . __slpha .
88| 1984 Constant (0.0115) . - chronic " alpha
8% 1865- Constant (0.0128) . . chropic alpha -, ;- °
go]| 1988 Constant (0.0139) chronic : - alpha
91 1867 Constant (0.0146) - chronic || . - .. ~ alpha
92| 1968 Constant (0.0153) .* - chronic " alpha
g3] 1ss8 Constant (0.0157) - .chronic alpha
o4l 1970 Constant (0.016) chronic alpha
les) 1971 N . Constant (0.0163) - chronic_ || alpha
o8] - 1972 - Constant (0.0166) . chronic alpha -
97| . 1973 4 Constant (0.0168) . chronic alpha
08 (| 1974 Constant (0.017) chronic alpha -
“lee]l 1975 Congtant (0.0171) . chronic alpha -
100 1976 Constant (0.00864) chronic_|[ alpha
101l - 1977 Constant (0.00597) chronic_|| alpha
102)] 1978 . Constant (0.0047) “chronic l .alpha :
1103 1078 Constant (0.00379) chronic || - alpha
104{f 19880 . Constant (0.00314) chronic ||| : alpha
105) 1881 Constant (0.00265) chronic -alpha
106 1882 Constant (0.00229) chronic alpha
107)( 1983 || " Constant (0.00201) chronic alpha
108 1s84 || Constant (0.0105)- chronic alpha
109 1985 Constant (0.0131) chronic ~ alpha
10| 1988 Constant (0.00563) chronic alpha
111)_ 1987 | Constant (0.00374) chronic alpha
112)  1988° Constant (0.00208) chronic alpha
| E Constant (0.00244) chronic alpha
114) 1080 [ Constant (0.00205) || _chronic ____aipha
115l 1991 | Constant (0.00176) i alpha
118l 1992 Constent (0.00154) alpha
1117|1993 Constant (0.00138)- alpha
118 1994 | ___ Constant (0.00121) alpha
119l 1905 . - . Constant (0.0011)- __olpha
120) 1988 [ ... ___ Constant(10.00E4) I ' glphs
121 1897 - Constant (9.11E4) . chronic alpha
122 1998 _ Constant (8.37E-4) chronic alpha
MJIW Corporation Inc. Page 17 of 21 March 27, 2009
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123 1988 || Constant (7.71E-4) |[chronic alpha

124J| 2000 . Constant (7.13£-4) J|_chronic alpha -. - - . |

125 . 2001 ][ . . Constant (657E-4) Il cheonic. || . . eipha '

126 2002 | Constant (8.09E-4) chronic [ .. alpha

127 2003 [ Constant (5.64E-4) chronic e

128 2004 | Constant (5.24E-4) || chronic - glpha - -

12¢) 2005 Constant (4.026-4) |[ chronic alpha . ° -

130|[ 1963 Constant (1.17E-5) . -, _ [ chronic electrons E>15keV .

131][ 1984 Constant (1.34E-5) [ chronic. electrons E>15keV "

132)| 1986. |f. Constant (1.35E-5) chronic __electrons E>15keV.

133 1966 " Constant (1.35E-5) chronic elactrons E>15keV
[|134] - 1867 Constant (1.35E-5) chronic elactrons E>15keV

135 1088 )| . Constant (1.35E-5) . - chronic electrons E>15keV -
|[138][_ 19689 Constant (1.35E-5) . chronic electrons E>15keV__-

137][ * 1970 Constant (1.35E-5) = ! chronic elactrons E>15keV. -

13g[ 1871 ] Constant (1.35E-5) chronic electrons E>15keV

139 1072 | Constant (1.35E-5) chronic - electrons E>15keV

140) . 1973 Constant (1.35E-5) _chronic electrons E>15keV

141)] 1974 Constant (1.35E-5) chronic, " eléctrons E>15keV

142|[ 1975 - Constanl (1.35E-5) chronic electrons E>15keV

143)[ 1076 . Constanl (1.81E-6) - chronic electrons E>15keV

144 1077, Constant (1.08E-7) | chronic electrons E>15keV

145|[ 1978 Constant (1.33E-8) chronic electrons E>15keV

146] 1979 Constant (1.66E-8) chronic | electrons E>16keV -

147|[ 1980 Constant (2.11E-10) . - " - - chronic |[ . electrons E>15keV

148| 1881 Constant (2.75E-11) chronic electrons E>15keV

149 1982 Constant (3.70E-12) [ chronic electrons E>15keV
150l 1983 Constant (5.10E-13) chronic electrons E>15keV

151] © 1084 Constant (1.17E-8) . chronic electrons E>15keV -

152 1985 Constant (1.34E-5) - chronic “electrons E>15keV

153 . 1088 | Constant (1.80E-6) - chronic electrons E>15keV

154 1087 | ... . Constant(1.08E7) || chronic electrons E>15keV -

l1s5 1988 | Constant (1.32E-8) chronie electrone E>15keV
‘Ihse]” T1s8 ] Constant (1.63E-9) chronlc electrons E>15keV

[157] 1900 Constant (2.07E-10) : chronic electrons E>15keV

[158] 1901 Constant {2.72E-11) chronic electrons E>15keV

(159 1902 Constant (3.65E-12)- | _chronic electrons E>15keV

[ieof 1903 .. _ Constant (5.00E-13) |l chronic || . electons E>15keV

161 1004 | Constant (7.06E-14)  chronic . electrons E>15keV

162] 1085 | Constant (1.02E-14) chroric electrons E>15keV

MIW Corporation Inc Page 18 of 21 March 27, 2009 *
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163l 1996 Constant (1.48E-15) chronle electrons E>15keV -

164 1067 Constant (2.20E-16) chronic electrons E>15keV

tes| 1998 N[ " Constant@aoe7) . [ chronic [ - electrons E>15keV
[eelf 1909 | Constant (5.00E-18) - " chronic electrons E>15keV

167 2000 | Constant (7.63E-19)- " chronic electrons E>15keV

[168]| 2001 Constarit (1.16E-18)- chronic electrons E>15keV |

[169] 2002 Constant (1.79E-20) chronic electrons E>15keV . .

170 2003 Constant (2.76E-21) |[chronic electrons E>15keV -

171]] 2004 Constant (4.27E-22) - - “chronic ||. ' electrons E>15keV. . .
“1172)f 2006 Constant (8.10E-23) - . chronic: -{f - - electrons E>15keV

173 1983 Constant (5.07E-4) chronic alpha

174 1984 Constant (1.64E-4) chronic_|| alpha -

178) - 1985 " || Constant (8.30E-5) - chronic alpha

176 . 1986 | Constant (6.03E-5) chronic alpha .

177 1987 Constant (4.49E-5) chronle alpha - -

178]] 1988 Constant (3.43E-6) chronic alpha
“A7el[  198e Constant (2.67E-6) chronic alpha

1801980 Constant (2.14E5) chronic alpha

181 1981 Constant (1.77E-5) chronic ||  alpha

182 1982 Constant (1.49E-5) chronic alpha

183[ 1983 Constant (1.28E-5)- chronic ".. alpha i

184|[ - 1984 Constant (1.12E-5) chronic " . alpha .

185 1995 Constant (5.90E-6) chronic . <. sipha

186 1996 - Constant (8.89E-6) - '_chronic alpha

187][ 1997 Constant (8.01E-6) chronic " alpha

188 * 1998 - Constant (7.29E-6) || chronic alpha

188)] 1999 Constant (6 66E-5) || chronic alpha

180 2000 Constant (5.13E-6) chronic - alpha

1e1]l 2001 Constan (5.62E-6) chronic alpha

192 2002 ] Constant (5.18E-8) chronic: " alpha

183 2003 | Constant (4.79E-8) chronic " alpha

[184[ 2004 . | . Constant (4 44E-6) chronic alpha

195 2005 || Constant (4.08E-6) . chronic . alpha .

196 1983 | Triangular (0.00246, 0.00853, 0.00873) chronic " pholons E=30-250keV -

(1971983 | Triangular (0.00201, 0.00292, 0.00322) chronic photons E>250keV

198)| 1863 | . Triangular (0.00538, 0.0184, 0.0228) chronic photons E=30-260keV
-J{199j|__ 1963 Triangular (0.00728, 0.0312, 0.0365) chronic . photons E=30-250keV

200 1964 . Trangular (0.00728,0.0312,0.035) [ “chronic |[__photons E=30-250keV

201]] 1965 ][ . Triangular (0.00728, 0.0312, 0.0365) chronic photons E=30-250keV. .

202 1e66 | Triangular (0.00728, 0.0312, 0.0365) chronic photons E=30-250keV -

MIJW Corporation Inc Page 19 of 21 March 27, 2009
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Triangular (0.00728, 0.0312,0.0365) || chronic

T
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203 1867 [ photons E=30-250keV
204/ 1968 " Triangular (0.00728, 0.0312, 0.0365) chronic photons E=30-250keV
205 1968 | Trangular (0.00726,0.0312 0.0365) |, chronic || photans E=30-250keV
208] 1970 Triangular (0.00728, 0.0312, 0.0365) chronic " pholons E=30-250keV
[207][_ 1971 Triangular (0.00728, 0.0312, 0.0365) chronic " photons E=30-250keV
208] 19872 Trianguler (000728, 0.0312, 0.0385) chronic. photons E=30-250keV
200 1973 - Trianguier (0.00728, 0.0312, 0.0385) * .- chronic - photons E=30-250keV
210] 1974 Triangular (0.00728, 0.0312, 0.0385) chronic || - photons E=30-250keV -
211]|  "1975. Triangular (0.00728, 0.0312, 0.0365) chronic ' photons E=30-250keV .
212 1084 Triangular (0.00728, 0.0312, 0.0385) . .chronic ||, ‘ photons E=30-250keV . -
[213)[ " 1885 Triangular (0.00728, 0.0312, 0.0365) chronic _ _photons E=30-250keV
" 24| 1983 Triangular (0.0135, 0.0484, 0.0589) chronic * photons E=30-260keV " .
215/ 1964 Triangular (0.0135, 0.0484, 0.0569) chronic photons E=30-250keV
216| 1965 Triangular (0.0135, 0.0484, 0.0569) chronic |[ . photons E=30-250keV
217|| 1966 Triangular (0.0135, 0.0484, 0,0569) chronle photons E=30-250keV _
218 1967 Triangular (0.0136, 0,0484, 0,0568) chronic . photons E=30-250keV: *
218l 1968 Trlangular (0.0135, 0.0484, 0.0568) chronic -photons E=30-250keV
220{ 1969 [|°  Triangular (0.0135, 0.04B4, 0.0568) _chronic photons E=30-250kaV
221) 1970 || ‘Triangular (0.0135, 0.0484, 0.0569) . chronic photons E=30-250keV B
222 1071 Triangular (0.0135, 0.0484, 0.0568) _|I chronic_| photons E=30:250keV " .
23| 1972 Triangular (0.0135, 0.0484, 0.0568) || chronic - photons E=30-250keV - :
A24] 1873 Triangular (0.0135, 0.0484, 0.0569) chronic photons E=30-250keV ..
Jl22s|| 1974 Triangular (0.0135, 0.0484, 0.0569) chronic photons E=30-250keV '
226 1975 Triangular (0.0135, 0.0484, 0.0569) chronic - photone E=30-260keV
2271 1984 Triangular (0.0136, 0.0484, 0.0569) chronic photons E=30-250keV |
228) 1985 Triangular (0.0135, 0.0484, 0.0568) - chronic photons E=30-250keV
 |lz29]]___ 1873 Triangular (0.00135, 0.00484, 0.00569) chronic photons E=30-250keV
230 1973 Triangular (0.0202, 0,07286, 0.0854) chronic . photons E=30-260keV ~ |
“ll231]] 1973 Triangular (0.00202, 0.00726, 0.00854) " chronic |[.  photons E=30-260keV .
232|] 1968 Triangular (0.00337, 0.0121, 0.0142) chronic |  photons E=30-250keV
. |233)] 1985 ||  Triangular (5.39E-4, 0.00194, 0,00228) chronic || photons E=30-250keV -
' Radon Exposure Information: :
N/A (applies only to cases of Lung Cancer with Radon Exposures)
Probability of Causation (PC) * L ‘
1st percentile N 010%
_5th percentile g20%
60th percentile 085% |
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Infu'mallon only and will have no bearing on the claim outcome.
" To perform another éaiéuiaﬁéri, please logout ard close vour browser.

To calculate PC from muiltiple primary cancers, click here: &

95th percentile . 299% |
99th percantile 479% |

* NIOSH-IREP is prograrmimed wilh two' different lung cancer risk models. Under current guidelines, each

lung cancer claim is run separately using both risk models and the higher PC will determine the outcome of .

the claim. The results displayed above are derived from the NIOSH-IREP lung model, which is the model

- that produced the higher PC at the 98th percentile for this particular claim. The lower PC at the 99th

percentile, derived from the NIH-IREP lung model, Is 4.54 %. ‘I'hlslowerPCvalueIsraponed here for
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Addendum 2 to Main Report by Dr. David A. Dooley for Payne vs CSX

Introduction

In this second addendum to the main dose reconstruction report for Mr. Payne, several key
assumptions have been modified to update and more accurately reflect the facts surrounding Mr.
Payne’s potential exposures to radiation and radioactivity while performing his duties for the
railroad. These updated assumptions stem from information contained in documents obtained via
. various FOIA requests from the Department of Energy and the State of Tennessee. Similar to
Addendum 1, a detailed list of key assumptions, in addition to the general assumptions discussed
in the report, are provided to allow the reader the opportunity to follow the logic used to provide

. input parameters to the dose calculation program IMBA and the probability of causation program

IREP. These programs were previously described and referenced in Addendum 1 (Reference 1).
The following synopsis lays out the sections of Addendum 1 that did not change and discusses’
those sections where changes were made to generate Addendum 2.

ections of Addendum 1 T € nged
No changes were made to the following dose calculation sections of Addendum 1:

s Direct exposure from the 1963 uranium turnings barrel deliveries to Witherspoon

= All 1983 ORNL Y-12 facility on site dose calculations for direct exposure to Cs-137
contamination on the ground in and around RR yard tracks ;

» Direct exposure (from 1963 to 1975 and from 1984 to 1985) based on Mr. Payne’s
activities at the Witherspoon Site

Updates and Revisions to Pavne Dose Calculations i dum 1

This second addendum to the main dose reconstruction report details the changes made in July of
2009 to the dose calculations compared to those performed in March of 2009 in Addendum 1.
Changes were made to the following sections of Addendum 1 as described below:

‘o Direct Exposures From Rail Cars Containing Contaminated Material - This change
is based on the assumption that no new contaminated scrap metal shipments were - .
received by the Witherspoon Site after July 18, 1972 (Reference 2). Specific direct doses
calculated for Mr. Payne received from his work in and around RR cars during delivery
of higher; i.e., one of a kind dose rate items found during site inspeotions by regulatory
agencies and others, that were noted in years after 1972 are now all assigned to 1972. The -
result of this change is that the overall doses calculated in Addendum 1 did not change. In
Addendum 1 any direct exposures from these unique materials were assigned in IREP in
the year that they were noted in the inspection report. With this addendum, any direct
exposures that were assigned in Addendum 1 beyond 7/18/72 from any exposure to these -
unique itéms are now assigned to the year 1972 because exposure during shipment must
have accurred prior to 7/18/72. As stated above, this change does not affect the overall
dose calculated in Addendum 1 for this activity, only the IREP input information
for the total dose received in 1972 was modified,

MIW Corporation Inc Page 1 of 9 ' August 28,2009
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Addendum 2 to Main Report

Average Direct Doses for RR Cars — These doses were ﬁhanged only to rr:ficct the
ending of radioactively contaminated scrap metal shipments in 1972. The year 1972 was
assigned as 0.75 of the annual doses of previous years to account for the portion of the

" year worked (until October 1, 1972). This higher value is used (compared to the actual

. fraction of the year at 54.5% bascd on the July 18™ date described above) to account for

any radioactively contaminated metal scrap inventory that may have remained in the
Knox Yard afier this date that had not yet been moved to the Witherspoon site. The
overall doses were reduced to 0.488 rem whole body and 0.556 rem to the lung from
the previous calculations of 0.750 rem whole body and 0.855 rem to the lung. A

_ decrease of approximately 35% from the Addendum 1 calculated dose.

Iﬁternal Doses From Resuspension During RR Car Transport — This calculation was

. also adjusted to only occur up to the 7/18/1972 date. In addition, review of the previous

Addendum 1 calculations showed them to be in error. This was due to the original
assumption that Mr. Payne spent one hour riding on the RR cars as they were tmnsported
from the Knox Yard to the Witherspoon Site. In actuality, his testimony (Reference 3)
said the ride from the Know Yard to Witherspoon took only one half hour to complete.
This change results in a reduction in the total assumed exposure time per year to 50 hours
per year (0.5 hr/trip*2 trips/fweek*50 weeks/year) versus the 100 hours per year used in
the Addendum 1 calculations. The overall doses from this pathway were reduced to
0.015 rem whole bedy and 0.000 rem to the lung from the previous Addendum 1
calculations 0f0.047 rem whole body and 0.280 rem to the lung. A decrease of
approximately 68% from the Addendum 1 calculated dose. The following explains
the other significant changes that resulted in this lower calculated dose.

Internal Doses Due To Resuspension Of Soil Containing Radioactive Partichlates -
The time Mr. Payne spent on the Witherspoon Site delivering and retrieving RR cars has
been significantly reduced in Addendum 2. The overall doses were-reduced to 0.016
rem whole body and 0.092 rem lung from the previous calculations of 0.263 rem
whole body and 1.558 rem to the lung. A decrease of approximately 83% from the
Addendum 1 calculated dose, These changes in the calculated dose resulted from the
following modifications in the Addendum 1 dose calculations:

o Resuspension of radioactive particulates in the Witherspoon Site soils is now
based on the maximum uranium soil concentration of 74 pCi/g. This maximum -
concentration is taken from a set of 9 samples averaging 31.1 pCi/g of uranium.
This 1985 soil sampling was conducted by HMC Inc. and the LT.:Corporation in
the area of the RR tracks associated with the Candora Triangle on the oy
Witherspoon Site (Reference 4). This new maximum uranium soil concentration
replaces the previous average uranium concentration used in the Addendum 1
exposure calculations of 501 pCi/g. This concentration was based on sampling of
soils contained in 55 gallon drams that we now know to be “Rader Dirt”
(Reference 5). This dirt was drummed and moved to the 901 Maryville Pike
property (aka Candora Triangle) for temporary storage from the other

. 'Witherspoon property located at 1600 Maryville Pike. Since this soil was

" MIJW Corporation Inc ' Page 2 of 9 , Augnst 28, 2009
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drummed and could not be resuspended into the air by Mr. Payne’s or anyone
else’s activities on the Witherspoon Site, the uranium concentration in soil in
these drums is irrelevant to any discussion of Mr. Payne possible historical
exposure 1o radiation and radioactivity. It is.also important to point out here that
another set of 10 soil samples was collected and analyzed from the Candora

_ Triangle area in 1991 by CRU, Inc. (Reference 6). The average uranium
concentration of these samples was 27.2 pCi/g with a reported maximum of 42

" pCi/g. These results are in very good agreement with the 1985 samplu results
reported above. .

o The air concentration was calculated by assuming the OSHA dust nuisance level
" (Reference 7) for the respirable fraction of inert or nuisance dust of 5 mg/m”.
This assumption remains a vety conservative approach since the EPA and o‘thers
(Reference 8) give mass loading averages for urban environments of 0.1 mg/m’ as
~ being a reasonable assumption. This approach s;mpllﬁed the air concentration
calculation to multiplying the dust level (mg/m”) by the soil oonccntrahon (pCi/g).

o The radionuclide breakdown from NCRP 141(Reference 9) and the rain reduction
factor of 0.655 were not changed.

Snmlnary

All of the above changes to the Addendum 1 calculations result ini an overall wholc hody dose of

1.263 rem and lung dose of 1.431 rem. The lung dose used in IREP to determine PoC is actually

1.437 xern due 10 a slight difference due to roundlng errors associated with various calculated

doses. The IREP calculated PoC at the 95" percentile now calculated at 1.29% (compared with

2.99% in Addendum 1) using these Addendum 2 modifications to Mr. Payne’s exposure pathway
_analysis, .

It should be noted here that the relationship between dose and the resulting PoC is not linear.

- For example, the dose to give 50% PoC is not 5 times the dose to give 10% PoC. In the present
Addendum 2 calculations, increasing the doses assuimed to be received by Mr. Payne by a factor °

0f 38.75 (derived from 50%/1.29%) will not yield a PoC of 50%. A quick calculation using this
factor of 38 .75 only increases the PoC at the 95™ percentile to approximately 33%.

- TMBA and TREP Assumptions Used for Addendum 2 Calculations:

For the intake ratesfor all mrhome potenha.l at the Witherspoon site and on the gondola cars, the
“following assumptions were made:

s Total alpha contamination was assumed to be 100% total uranium.
* The NCRP 141 (Reference 9) report breakdown of radionuclides was then applied to this

intake rate based on U-234/5/8 being 100% of the total uranium rate calculated from the |

airborne hazard.

MJW. Corporation Inc Page 3 of 9 ' August 28, 2009
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. For the inteke of the radionuclides, the ICRP 66 lung model was used with the ICRP 68
parameters apphc%hle to each radionuclide and a 5 micron AMAD. The lung solubility

types were selected to maximize the dose to the lung (most insoluble recognized ICRP 68: _

solubility type for of each was selected as shown below).

Lung
| Solubility
Type in
Nuclide | Activity | IMBA
Tc-99 55% M
U-234 |° 43% 3.
-1 U235 1.4% s .
U-238 0.5% S
| Pu-239 0.01% S
Np-23 71 0,00 l% M

Amnual Jung doses were caicu]atcd for each radionuclide from the begmnmg of exposure
through the date of cancer diagnosis (October 28, 2005). i

. These annual lung doses were entered into IREP as chronic doses, using a radiation type

of “electron>15keV? for the Tc-99 and “alpha” for the rest of the radionuclides, and a
constant distribution (based on this being an upper bound of the exposure, no distribution
lower than the calculated doses was assigned). The calculated doses are entered into the
parameter 1 column. Some doses may appear to be 0.000 rem, but the input file only
shows the dose down to mrem; these rows actually contain values that arc smaller than

" 0.5 mrem (and were rounded down to 0.000 in the display).

In the TREP input shect (see Appendix 1), exposure# 1 — 43 represent the a.lpha dasc from
resuspension onsite.

In the IREP input sheet, exposureft 44 86 represent the electron dose (Tc-99) ﬁ*om
resuspension onsite.

In the IREP input sheet, exposure# 87— 129 repmsent the alpha dose from resuspension in

the rail car.

In the TREP input sheet, exposure# 130 — 172 l‘cprcsent the electron dose (Tc-99) from
rmuspensmn in the rail car.

X-12 Switch Yard Internal Dose
For the intake rates for all airborne potent]al at the Y-12 switchyard (1983), the following
assumptions were made,

The U-234/5 and U- 233 intake rates from the Y-12 environmental TBD were used
(Reference 9). The 95™ percentile of thé intake rates for 1983 were corrected from a
2000 hour exposure year to 150 hours.

These intakes were entered into IMBA and IREP in the same method and using the same
parameters as the uranium discussed above except the fact that only U-234/5 and U-238
were considered per the TBD.

In the IREP input sheet, exposure#f 173 — 195 represent the alpha dose from this
exposure.

MIW Corporation Inc Page 4 of 9 : ~ August 28, 2009 -
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X- 1 .Switch Yard External Dose
For the exterpal polent:a] at the Y-12 switchyard (1983), the following assumptions were made

The annual ambmnt external exposure for the years 1948 — 2002 had been compiled and
combined into a distribution of dose rates (Reference 10). The 95" percentile of these

. values was used for this assessment (129 pR/hour). This value was used to assess the -

., total dose based on 150 hours onsite.

ith

The full annual Cs-137 direct exposure dose was assigned for this year alﬂwugh it was

calculated based on 200 hours per year and there was actually only 150 hours of axposm

in this case.

Both exposures were adjusted to lung dose from whole body dose based upon dose
conversion factors (DCF) used in conjunction with IREP (Reference 11). For this
exposure scenario, the isotropic DCFs (Hp(10) doses to Organ doses) were used since the
source dose is already in Hp(10) whole body form and the source is not unidirectional,
but the exposure would be isotropic (all directions). The min/average/max DCFs for each
energy range (30-250 keV photon for the uranium exposure and >250 keV photons for
the Cs-137) were applied to give minimum, average, and maximum lung doses.

These mif/average/max doses were entered into IREP as a chronic exposure, triangular
distribution (with those values in parameters 1, 2, and 3 respectively). The Y-12 ambient
was assigoed as 30-250 ke'V photons and the Cs-137 was assigned as >250 keV photons.

In the JREP input sheet, exposuref 196 represent the Y-12 ambient direct dose from this

exposure.
" In the IREP input sheet, éxposureff 197 rcprcsmt the Cs-137 direct dose from this
. Exposure. Yy

o 3 Deli of Uranium Tumin s Barrels

For the external potential on the gondola cars delivering the uranium turnings barrels in 1963, the
following assumptions were made.

Ten total trips with exposure to the barrels (4 mR/hour).

Exposure was adjusted to Jung dose from whole body dose based upon dose conversion
factors (DCF) used in conjunction with IREP (ref OCAS-1G-0001). For this exposure

_ scenario, the DCFs (Exposure (R ) to Organ Dose (HT)) were used since the source dose -

is in Exposure form and the source is unidirectional.

Since it was unknown which direction the worker was facing, it was assumed that he
would be facing forward or backward (away from or toward the source) for 75% of his
time and in the midst of twisting and turning during the other 25% of his time (based on

- the fact that he needed to be aware of the train’s sm'roundmgs at all times).

DCF
geometry : :
AP 37.5% | anterior to posterior - facing source .
posterior to anterior ~facing away from
PA 37.5% | source
ROT 25.0% | rotational - twisting and turning

MIW Corporation Tnc Page 5 of 9 ; ' August 28, 2009
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With

100.0%

The min/average/max DCFs for the cncrgy range (30-250 keV photon for the uranmm
exposure) were applied to give minimum, average, and maximum lung doses.

These min/average/max doses were entered into IREP as a chronic exposure, triangular
distribution (with those values in parameters 1, 2, and 3 respectively) ass!gnod as 30-250
keV photons.

In the IREP input sheet, exposure# 198 reprcsent the 1963 barrel dehvery direct dose
from this exposure.

oon ite

* For the external potential while working onsite at the Withcrspoon site, the fol]owmg
assumptions were made,

100 hours of annual exposure to the area source term (400 pR/hour) for 15 years of wark.
Exposure was adjusted to Jung dose from whole body dose based upon dose conversion
factors (DCF) used in conjunction with IREP (ref OCAS-IG-0001). For this exposure
scenario, the rotational DCFs (Exposure (R) to Organ Dose (HT)) were used since the
source dose is in Exposure form and thé source is generally unidirectional (assumed
mainly from the barrels on the ofher side of the tracks). The rotational exposure
geometry was selected since the worker was assumed to be in constant motion while
flagging, signaling, walking, coupling/uncoupling, setting/releasing brakes, etc.

The min/average/max DCFs for the energy range (30-250 keV photon for the uranium

* exposure) were applied to give minimum, average, and maximum lung doses.

These min/average/max doses were eiitered into IREP as a chronic exposure, triangular

distribution (with those values in parameters 1, 2, and 3 respectively) assigned as 30-250 "

keV photons. {
In the TREP input sheet, exposurc# 199 - 213 represent the direct dose while working

. onsite at the Witherspoon site from this exposure.

n Duose

For the external pctentml while working on the gondola cars between the W‘therspoon site and
the Knox yard, the following assumptions were made.

50 hours of annual exposure to the area source term (1 mMour) for 15 years of work
and various spoc:al direct exposures based on equipment found during investigations at
the site.

Exposure was adjusted to lung dose from whole body dosc based upon dose conversion
factors (DCF) in the same manner as for the uranium turnings barrel deliveries outlined
above (based on the scrap being in the gondola car in the same manner as the barrels).
The min/average/max DCFs for the energy. range (30-250 keV photon for the uranium
exposure) were applied to give minimum, average, and maximum lung doses.

These min/average/max doses were entered into IREP as a chronic exposure, triangular
distribution (with those yalues in paxamem 1, 2, and 3 respectively) assigned as 30-250
keV photonps.
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2009-1801 Addendum 2 to Main Report .

- App. 344



A aladen 1=

. | i .

* Addendum 2 to Main Report ] »

e In the IREP input sheet, exposure# 214 - 223 represent the direct dose while ndmg in the
gondola cars during routine deliveries.

‘e In the IREP input sheet, exposure# 224 - é28 represent the direct dose while ndmg in thc
gondola cars during the special cases. .

= Since IREP is a Monte Carlo calculation tool, it requires a starting value for the random
number generator used in the calculations (the random “seed” sclected was 99) and also
the number of iterations for each calculation. The number of iterations was selected to be
2,000.
. » The IREP lung dose/risk tables take into account the smoking history of the individual.
Since Mr. Payne reported quitting smoking in the late 1980°s, he was considered a former
" smoker for IREP calculation purpeses

IMBA, TREP and Pmbaluhty of Causation

" The probability of causation (PC) (Reference 12) is calculated as the risk of cancer attributable to

radiation exposure (RadRisk) divided by the sum of the baseline risk of cancer to the general

" . population (BasRisk) plus the risk attributable to the radiation exposure, then multiplied by.100
-pmcnl as follows: - RadRisk x100% = PC

RadRisk + BasRisk

This calculation provides a percentage estimate between 0 and 100 percent, where 0 would mean
a 0 likelihood that radiation. caused the cancer and 100 would mean 100 percent certainty that
radiation caused the cancer. "

Scientists evaluate the likelihood that radiation caused cancer in a worker by using medical and
scientific knowledge about the relationship between specific types and levels of radiation dose
and the frequency of cancers in exposed populations. Simply explained, if rescarch determines
that.a specific type of cancer occurs more frequently among a population exposed to a higher
level of radiation than a comparable population (a population with less radiation exposure but
similar in age, gender, and other factors that have a role in health), and if the radiation exposure

~ levels are known in the two populations, then it is possible to estimate the proportion of cancers

in the exposed population that may have been caused by a given level of radiation. If scientists -
consider this research sufficient and of reasonable quality, they can then translate the findings .

. into a series of mathematical equations that estimate how much the risk of cancer in a population

would increase as the dose of radiation incurred by that population increases. The series of

* equations, known as a dose-response or quantitative risk assessment model, may also take into

account other health factors potentially related to cancer rislk, such as gender, smoking history,
age at exposure (to radiation), and time since exposure. The risk models can then be applied as
an imperfect but reasonable approach to determine the likelihood that the cancer of an individual
worker was caused by his or her radiation dose,
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Probability of Causation Ca-llcnlation for Mr. Payne

. Appendix 2 to Addendum 2 shows the output from the IREP program which calculates the
probability of causation (PoC) for Mr. Payne based on the conservative estimates of radiation
doses he may have received ds a worker for CSX. These radiation doses have been discussed in
detail in the main report on this topic prepared by Dr. Dooley and the additional assumptions

* pertaining to these calculations are explained in this document, The dose estimate is used to

determine the Excess Relative Risk (ERR} The probability of Causation (POC) is dctc:mmcd

directly from the ERR. The relationship is: PoC = ERR/(1+ERR)*100%

From this equation it can be seen thnt an ERR of 1 is required to yield a PoC of 50% (this means
 that the risk due to exposure is the same as the risk naturally): For a given scenario, of time since
. exposure, age at diagnosis, type of cancer, type of radiation, etc., the ERR varies essentially

lmaaﬂy with the dose. Thus, the PoC is actually a curve that would technically never reach 100%

since that would mean that there is no chance the cancer was natiral, but it approaches 100% as
ERR increases. :

Based on the estimation of radiation dose while employed by CSX, Mr. Payne’s smoking history

and reported type of lung cancer and its related history, the calculated ERR was 0.0131 and the

associated PoC for Mr. Payne’s estimated radiation dose as the cause of his lung cancer is 1.29%
"at the 95" percentile.
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Appendix 1 - IREP Input Information i
See atﬁaéhed file “Appendix 1 to Addendum 2_July 2009 IREP Input Payne_1.pdf”

Appendix 2 - IREP Output Information

* Seeattached file “Appendix 2 to Addendum 2_JYuly 2009 IREP Output Pﬁyne_l.pd!”
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Addendum 3 to MIW Corporation Attorney Work Product

Payne Case Radla.tiun Dose Estimate

'

. £

E_ll'rfata: Main Report dated 3/27/09: Section 3 (d) second pérégraph, last sentence. "2 mrem” should”
read "3 mrem” This error Is corrected in updated Table 3 below.

[Errata: Addendum 1 to Main Report dated 3/27/09: Page 7, 1st paragraph: ICRP:_!'whlch was the .
guiding document for werker exposures at the time Mr. Payne was potentlally exposed had a 15
i rem/year limit for critical organs for workers and that limit shouid have been used as the pointof
 regulatory comparison to the calculated lung doses. However, It should be noted that the NRC annual

limit to any organ (excluding the lens of the eye} for the sum of deep-dose equivalent and committed
dose equivalent is now 50 rem (10CFR20.1201(a){1)(ii)).

Addendum 3 cﬁanges: to 3/27/09 report Section 3 (d), second paragraph, end of the first sentence

Addend um 3 changes: to Table 3 found In Section 5 from original March 2008 is upﬁated to reflect the

changes in Addendum 2 dated 7/24/09:

Table 3. Lung Dose Summary for Various Exposure Scenarlos (Updated)

.should read: "..., results In a whole body dose of 19.35 mrem.” The following sentencE is added after
‘this sentence as, “The corresponding lung dose is 10 mrem.”

Original

Kifg Table 3

Dose Values
Scenario {mrem)* | IREP Exposure Line(s) (mrem)**
Direct Exposure - Gondola (routine) 555 214-223 854
Direct Exposure - Gondola (non-routing) ' 116 © 224-228 116
Direct Exposure - Uranium Turnings Drum s
Transport : 23 198 22.8
Direct Exposure - DWI Site 547 189-213 540
Direct Exposure - Oak Ridge (Cs-137) 3 197 i
Direct Exposure - Ambient (Y-12) 10 196 10
Intemal Exposure - Ambient (Y-12) 1 173-195 1
Inhalation - Gondola 90 87-172 . 280
Inhalation - DWI Site 92 1-86 1560
* Total doses rounded to nearest mrem :
** For comparison purposes to 3/27/08 Report
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Answers to Spgciﬂc Questions

Rssuspensfon of on Site Soils:

It has beena yanr and a half since we thought about this and it's comlng back slowly Baause there

were no routine general airborne measurements to speak of, except for a few what we think were “low
vols taken in and around the metal processing areas, we used the fulluwmg scenario for Mr. Payne s

‘ruu.rtlne airborne exposure while working on site. We assumed that he was ina dust cloud at the OSHA

respirable nuisance dust level of 5 mg/rn (29CFR1910.1000, Table Z-3). The highest concentration
found in the site soils of 74 pCifg would then translate to an airborne concentration of 0.37 pCif m>. We
believe nur-a_pp roach is exceedingly gerierous glven Mr. Payne’s walking on the site likely didn’t disturb
the soil all that much, likely not as much as the fugitive dust created by the movement of the train cars.

I_and lastly that in his own testimony he often complalned about having to walk in the mud to get his job
" dune, a condition where soil resuspension Is not a possibility. This is discussed at the bottom ofpage2

and the top of page 3 of Addendum 2.
Solubility Types Used for Nuclides of interest:

We as;.umed.typa 8 both for the fact that it would yield the largest luﬁg dose and since it would be the

. most likely type due to the material considered and oxidation (although ] believe we onl}' mentioned the

Ia.rgest Iung dose in the report).

;. This was dxscusscd on the second page of Addendum 1:

" For the intake of the radionuclides, the ICRP 66 lung model was used w1th the ICRP 68
parameters apphcablu to each radionuclide and a 5 micron AMAD. 'I'he lung solubility types
were selected to maximize the dose to the lung (most insoluble racogruzed ICRP 68 sclubshry
type for of each was selected as shown below).

Lung
Solubility
! *| Type in
| Nuclide | Activity | IMBA.
Te-99 [ 55% M
T-234 43% S
U-235 1.4% S
U-238 0.5% S
Pu-239 {0.01% S
Np-237 |1 0.001% (M
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RADIATION RISK IN PERSPECTIVE
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SOCIETY Adopted: Jamiary 1996
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Cumm:t Richard 1. Burk, Jr.
Executive Secrétary
C -Health Physics Society
‘ Telephone: 703-790-1745
Fax: 703-790-2672
Bmail: HPS@.Burklnc.com
htlp:)!www.hps.org

In accordance with current knowledge of radiation health risks, the Hsalrh Physics Society

. recommends against quantitative estimation of health risks below an individual dose’ of 5 rem’
in one year or a lifetime dose of 10 rem above that received from natural sources, Doses from
natiral background radiation in the United States average about 0.3 rem per year. A dose of 5
rem will be accumulated in the first 17 years of life and about 25 rem in a lifetime of 80 years.
Estimation of health risk associated with radiation doses that are of similar magnitude as those

. received from natural sources should be sirictly qualitative and encompass a range of -
prarhencal health outcomes, including the poss:b:hly of no adverse health effects at suck low
levels.

There is substantial and convincing .rc:'éntgﬁc evidence for health risks following high-dose
. exposures. However, below 5-10 rem (which includes occupational and environmental
exposures), risks of health effects are either too small io be observed or are nonexistent.

In part because of the insurmountable intrinsic and methodological difficulties in determining if
the health effects that are demonstrated at high radiation doses are also present at low doses,
current radiation protection standards and practices are based on the premise that any radiation
dose, no matter how small, may result in detrimental health effects, such as cancer and hereditary
genetic damage. Further, it is assumed that these effects are produced in direct proportion to the

. dose received, that is, doubling the radiation dose results in a doubling of the effect. These two
assumptions lead to a dose-response relationship, often referred to as the linear, no-threshold
model, for estimating health effects at radiation dose Jevels of interest. There is, however, '

" substantial scientific evidence that this model is an oversimplification. It can be rejected for a
number of specific cancers, such as bone cancer and chronic lymphocytic leukemia, and
heritable genetic damage has not been observed in human studies. However, the effect of
biological mechanisms such as DNA repair, bystander effect, and adaptive résponse on the
induction of cancers and genetic mutations are not well understood and are not accounted for by
the hnear no-threshold model.
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Radiogenic Health Effects Have Not Been Coilslstcn'tly Demonxtmtt;.d Below 10 Rem

Radiogenic health effects (primarily cancer) lmve been demonstrated in humans through
epidemiological studies only at doses exi _ﬂ]g;&*IO rem delivered at high dose rates. Below
this dose, estimation of adverse health effect remains speculative. Risk estimates that are used to
predict health effects in exposed individuals or populations are based on epidemiological studies
of well-defined populations (for example, the Japanese survivors of the atomic bombings in 1945
and medical patients) exposed to relatively high doses delivered at high dose rates.

. Epidemiological studies have not demonstrated adyerse health effects in mdmduals exposed to
small doses (less than 10 rem) delivered in a period of many-years.

Limit Quantitative Risk Assessment to Doses at or Above 5 Rem per Year or 10 Rem
Lifetime

In view of the above, the Society has concluded that estimates of risk should be limited to °
individuals receiving a dose of 5 rem in one year or a lifetime dose of 10 rem in addition to
natural background. In making risk estimates, specific organ doses and age-adjusted and gender-
adjusted organ risk factors should be used. Below these doses, risk estimates should not be used. :
Expressions of risk should only be qualitative, that is, a range based on the uncertainties in
estimating risk (NCRP 1997) emphasizing the inability to detect any increased health detriment

: (ﬂmt is, zero health cffccts is a probable outcome).

Impact on Radiation Proleetion

Limiting the use of quantitative risk assessment, as described above, has the following
implications for radiation protection:

(a)’ The posmblhty that health effects might occur at small doses should not be entlrely

discounted. The Health Physics Society also recognizes the practical advantages of the linear,
no-threshiold hypothesis to the practice of radiation protection, Nonetheless, risk assessment at

low doses should focus on establishing a range of health outcomes in the dose range of interest
and acknowledge the possibility of zero health effects. These assessments can be used to inform -
decision making with respect to cleanup of sites contaminated with radioactive material, '
disposition of slightly radioactive material, transport of radioactwe material, etc.

. (b} Collective dose (the sum of individual doses in a deﬁ.ued expused population cxpressed as

-porson-rem) has been a uscful index for quantifying dose in large populations and in comparing ,

. the magnitude of exposures from different radiation sources. However, collective dose may
aggregate informmation excessively, for example, a large dose to & small number of people is not

. equivalent to a small dose to many people, even if the collective doses are the same. Thus, for

popiulations in which almost all individuals are estimated to receive a lifetime dose of less than

10 rem above background, collective dose is a highly speculative and uncertain measure of m‘k

and should nntbc used for the purpose of estimating popu]st:on health risks.
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'Dose is a general term used to express (quantify) how much radiation exposure something (a
person or other material) has received. The exposurc can subsequently be expressed in terms of
the absorbed, equivalent, committed, and/or effective dose based on the-smount of energy
absorbed and in what tissues. '

" *The rem is the unit of effective dose. In international units, 1 rem=0.01 sievert (Sv)=10 mSv.

References

National Couﬂ on Radiation Protection and Measurements. Un-ccrmintiw in firdal cancer risk estimates
used in radiation protection. Bethesda, MD: NCRP; NCRP Report No. 126; 1997.

* The Health Phyxlcs Society is a nonprofit scientific professional organization whbose mission is

excellence in the science and practice of radiation safety. Since its formation in 1956, the Society has

grown to approximately 6,000 scientists, physicians, engineers, lawyers,. and other professionals

" representing academia, industry, government, national laboratories, the Department of Defense, and other

organizations. Society activities include encouraging research in radjation science, dmrclopmg standards,
and disseminating radiation safety information. Society members are involved in understanding,
evaluating, and controlling the potential risks from radiation relative to the benefits. Official position

3
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siatements are prepared and adopted in accordance with standard policies and procedures of the Society.

The Society may be contacted at 1313 Dolley Madison Blvd., Suite 402, McLean, VA 22101; phone: .

703-790-1745; fax: 703-790-2672; email: HPS@BurkIne.com.
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IN THE CIRCUIT COURT FOR KNOX ( ENNESSEE
WINSTQN PAYNE,

Platntiff, No.2-23107 .
: - Jury Dentand
i =g

CSX TRANSPORTATION, INC., |

LOn o0 L0 Lo €On W LOB On WO

Defendant,
AIFIDAVIT OF LARRY R. LIUKONEN, CIH, CSP

" STATE OF TEXAS
\ COUNTY OF JOHNSON

PERSONALLY APPEARED before the undersigned an officer duly amhonzed by law

: to administer oaths under the laws of the State of Texas, this day came Larry R. Liukonen, CIH,

CSP, who aﬁer.'b;ing duly sworn, on oath deposes and-stat_ as follows:

L Pergunai Ba&;’ ound Information. I am over thc -age of eighteen and make this ‘

' Affidavit on behalf of CSX Transportation, Inc. (“CSXT"), I am a Certified Industrial Hygienist

and Certified Safety Professional: I have 40 years of indusu'ial hygiene uxpeﬂei‘tdé including 33

~ years in' the ra:Iroad industry. My comments, opinions and conclusions as stated herein are

'hased on my personal knowledge a.nd observations, my education, my knowlcdge of and
erxpmence with sc;rmnﬁc retrospective analysis, my continumg Teview of pettment sclentiﬂc

hte.rshlre dealmg w1th test'mg and evaluation of asbestns-comalmng materials, diesel exhauat and

diesel combustlon products', reseatch and investigation relating to asbestos and diesel exhaust,
cand my pmfessic‘rﬁal experience and training in lndust:ial-hygiene. I have been quallﬂed as'an -

expert in industrial hygiene in numerous state and federal courts, inclﬁd.{ng the State of

! Unless otherwise noted herein, references to “diesel exhaust” are intended .to refer inclus'n%elyﬂ'

- to any exposures to diesel-based agents, including but not limited to diesel combustion products.
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