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wins.torii-~?~yne . ~ tros.s · 
.. 

..I. .. . . -~ 
': . ···'·· .. ~ . . . 

2 ·A . . rt would..- . average two. 
.. f• \ . . i 
If·; . 

3 Q •. ·And what shifts di.d you w.ork? 

'4 ' A. All· of .them. 
; .. .. 

c: Q. Did yo_u ·. work : one . more than others? 

'• '·• 
6 A ." 1'"i1irci shift more than others. 

7 
,, , ·.-·.·: ', :.·· 

MR. BAKER: · Thank you, co:.msel. 
•: ~ ~ ~ 

• ~~ ~'! ..... 8 
. .. .. . . .; 

Page 2 8, lin~s i ,2 through 2_4" .• 

REDIRECT. EXAMINATION 
; ... 

10 BY !'>1R. BAKER: 
• . ·.· 

.ll 
: ·'.I • . .: 

'rs 'it 't"air tc) say · in . the GO's arid. Q . 
• • ; • J •• 

70 's that you most.ly· wo:i;:-ked third shl.ft? 
. ~.: 

Yes. 

14 fv'lR." BAKER: Page 34, Lines 1 

. through 25 and Page 35, Lines 1 through 9. 

1.c:: 
~· Q. Was .1there a ·s.eparate job that you 

17 woulH bid on where you would ' stay in the yard, stay 

18 · ir:•. · .. the ivest Knox Yard? 

J. ~J Yes . . · 

Q. And then was the:;:.-e a separate job 

21 you could ·bid on where _you would be in the yard and 

-~2 then· al~io you- would get on . these trains and go work 
. . 

23 these . industries? · 

24 A. Yes. 

Q. ·:Now,. which was the more favored 

. ··~ . ~~~..,...;...;...;--.-.· --------...,..;..------------------"" 
Truesdel & Rusk 

App.242 
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Winston Payne - Redirect 

1 job? · 

2 A. Industries: 
~. · 11 

3 Q. s6 is it fair tti say at the 
... 

. 4 beginning; in the 1962 to 1975 period, you being the 

5 low man on the totem pole, that you weren't ab.le to 

6 work the . industries as much? 

7 A. Correct. 

8 Q. Did you work them at all? 

9 A. Yes. 

10 Q. But infrequently. 

11 A. Yes . . 

12 Q . Infr.equent;I.y. 

13 A. Yes. 

14 MR. BA.KER: Page 35 lines 24 

15 throug~ you 5 and Page 36 lines 1 through 3. 

16 Q. so between ~ 62· .and '75, '76, 

17 infrequently you worked these industries; tne. rest· · 

18 : of the time you were you worked these yards, you 
' I• " 

i9 wqrked in the yard. ' 

20 A .• Yes. 
•. .. .. 

: 

21 MR. BAKER: Thank you . 
. , 

22. ·MR .. JORDAN: Next witness, Your 

23 Honor, is pr. David Weill. 

24 

25 

.· Truesdel & Rusk 

•:1 · .... . . . 
I : • ' ' I 

, .''i:. App .. ~43 
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David Weill, · M .D. - Direc.t ., 

1 A. Yes. 

' ... 
2 Q. Now, you're certainly aware that 

3 
.~, 

· Mr . Payne contracted lung cancer and that he died 

4 from it . 

s A. Yes. 

6 Q. And have you become familiar with 

7 the typ;Lcal causes . of lung cancer? 

8 A. Yes, I have. 

9 Q . And have you done any scientific 

10 research into the causes of lung cancer? 

11 A. No, I haven't. 

12 Q . Have you publislled in the field. of 

13 lung cancer? . 

14 A. Yes. 

15 Q. Now, the leading cause of lung 

16 cancer is wha.t? 

17 A. Cigarette smoke. 

18 Q. Now, Dr. Weill, .are there different 

19 cell types of lung cancer? 

20 A. There are. 

21 Q. And can the cell type of a lung 

22 cancer g i ve a physician such as yoursel f a clue as 

23 to what might .be the cause of the lung cancer? 

24 A. Yes. 

25 Q. Is there a particular type --

Truesdel & Rusk 

App.244 
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1 .; 

·' ·. 
2 

particu:J-ar celi type ·of .· lung ca.nc~~r · th:at is most . . . . . . . .. 
I • ' • ' 

. :·. • . . ,. • '·~-; ~-. 1° ·, ... " : ' ~ . : ;f . : . . • 

r.~adily assoc_iated . wJ:.th 'ci:ga:z:::ette smoking?· 

"• 

3 
:'.:' 

· A. .Yes, it '.S '. a squamous cell cancer. 
, 

4 ., 

.~ 'I ·, I. ' •' • • 

Q. And wh.it: cell type of lung cancer 
· . ·· .. · 

5 did . Mr .. P.ayne :ga~~? 

6 
. "''.~ ~ . :::::·. '. ·. _' ,:· • ' I '" . ' ' • ' 

He had squamous. cell. 

l I 

\ 

7 
. . . . . 

. ,. : ":. Q. 
.-.-. •', -·' .;--• / o'< 0.... 0 '0 ' 1 ~H 

. Now, I asked you to look at the 

~:. 

8 
':~· -,'~.~· :: .... : .. · .~:·.·· ·"·,.'"; ·::"', - ; .. : ·. ::. ·. · ... ·.~ .... :.' . . .. 
radiation piece as we11 . . ... : 

ra .: 
9 .. I~ - ~~diation· e~osure somethir{g 

-.~ ... :·;. i,1. · i.6 · ; uriiisu.;i.l? 
. · .. _ 

11 . ' A. No . 
. .... · 
.. 1~ . 

.. . 
·. Q . 

. .·. 
Do·' ~e ail have". it? 

• .,; 

. 13 
' ·, . ·:: ·.· 

· · A. Yes. 
" . 

·i-4 ' Q. Can exposure to ra.d~ation cause 
' ... :· -.--: 

15 

: . , I , . . 
... : 

"· cancer'? · ... 
. ... · "':' .. 

16 rn. ce+tain s~ttiilgs it's .been 

17 repo'rted to 'and those .. ·studies ·:really require very 
o •• .. ' I 

18 .. heav.y e:xposures; .and ::i; think the. most notable t;h.i;ng, 

!. 9 ·.is . ·in . the uranium mine~ . in the Four C9rners area of 

20 western · co~orado. 

·21 .' 
' " Q . 

·A,re low doses ot radiation 
" 

22 " -associated with ari ·iricreased risk of lung .cancer? 
.. 

. 23 A •. No ·, . there is no evidence to sugg.est 

' Q. Now, we meriti'oned earlier that 

Truesdel & Rusk. 

App.245 
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David Weill, )':1,,,D. - Direct 
. . . 

1 there'~ a particular cell type .of lung cancer that 

2 is readily ·associAted with c±garette smoking, and I 
. . 

3 :think you said that was squamous celi. 

4 Is there a particuiar cell type of 

5 lung cancer that's most reaaily associated with 

6 radiatt~n e.xP"asure? 

7 A. Yes, it's an oat cell cancer. 

8 Q. Qat?· 

A. Oat, yes, o-a-t. 

l.0 Q. Did Mr. Payne have that? 

11 A. No. 

12 Q. Do ypu have any ···- · did you have any 
. ;.. 

13 information, Dr. Weili, a.Qout how Mr. Payne said he 

14 was exposed to radiation at .the railroad? 
. 1 

15 A. It involved him moving from the Oak 

16 Ridge laboratory canisters and scrap metal, ·I 

17 believe, . back · to Knoxville. .Du+ing_ that transport 

18 : process· is where he·• s claiming exposure . 

19 .. · . .. Q .. .. ··where .did you get that .information? 

20 A. From some of . the IH, industrial 

21 . hygiene· report~ and <·al .. so . from :his .depo'si:tion .. :· 

22 tes.timony. · 

23 Q . Did you ·form· any opinions as to the 

' significance of that exposure·, ·. if any? 

25 
! ·' .. . ~ : .. 

·In my view it was a low. dose A. 

. i. 
Truesdel & Rusk 

•• j • • • . : ":· .. · .. 
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'I 

David weiil, .IYI .• .D .· ·' :Direct ;- .. _._ ... 
.. ; r 

• 1 
• 1°1 

exposure, if there was" any_.: . 
.. : 

2 Q. 
1.:, . · I , I · . . . 

Did . you f orrri. any· opinions about 
'1 ' 

3 whether that radiati~n exposure increased his risk 

4 of getting lung cancer? .. 

5 . A. I ' did, and I don't think it d:i,d in 

6 
.. . ·-.~ . ~- .. . .:-.. ·, .. ~ 

his' case. 

' 7 
. . . '· .. 

., · :.\~ Do ·~o~ ha.'ve an opinion as to 

1: .r~t B 
:· . _;· ": :.: . <~~-.. . :: ;:: t · ~·. ·,:· :, -. . ··. ·: . " 

whether his . radiation e~osure played. any .role j,n 
· , ' '· 

·zU,'.! 9 causing his lung cancer? 

·i . . ib 
f : .. ; . . . · . .. . .. .. ; 

A . I do. 
.s · • : ", ~ ":.·, ... 

;· il Q. What is your opinion, sir? 

12 A . :I . don't think i 't piayed any role. 

• · 'i~ .:.. Q . 
' : · ' • • •. J. ;• • 

Why" do ·y~u say that? 

iii A. 
i . - ~ .• • . I. 

I thirik if you .compare.his exposure 
,•>: 

I 

15 
. :--- ... "' ~- : .. 

to the kinds of exposure that has . been shown · in the 

16 . medical · literature .·to ·incr.ease,·,.the risk of lung 
,. 

'J.7 cam.::er; .Mr. Payne's· exposure would have been very . 

.. l's. small and I think not contributed toward it . 

19 .Q .. I know you spent a good bit of your 

.. 2 .0 car~er interested in asbestos diseases? 
' . l 

21· A. Yes. 
"' 

22 ·o. And can asbestos ·cause · lung cancer? 
•. f 

~3 A .. It can in certain setti ngs. 

2.4 

l • -2'5 . 

Q. Tell us about those settings . 

When· is it pr~pe~ for a 

I 

... ,.,, ......... 

1 Truesdel & Rusk 

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

1 professional like yourself t'o say asbestos caused 

2 somebody's lung cancer? 

3 A . . In my view, in order to .attribute a 

4 lung cancer to asbestos, there needs to be 

5 radiogra~~i~ ~ 6i ~lstoi6~i~ · ~ests, . pathology evidence 

6 of asb~~tosis, and with~ut that . I don't think the 

7 lung cancer risk is ele~ated from asbesto~ exposure . 

8 . Q . .. rs it unusual fo:r;- people to have 

9 asbestos . fibers in their lungs? 

10 . A . . No, it's not unu~ual at all. We 

11 all ·have that. 

12 Q . And is that going· to hurt us? 

A. No. 

14 Q. In this case, Dr. Weill, did you 

15 attempt to determine whether Mr . Payne had 

16 asbest9sis or not? 

17 A . I did. 
.. 

18 And · did you attempt to determine if 

19 . he had any lung diseases caused by .. cigaret.te 

2q smoking? 
"i ,• • : • • • .' ~ ' 

21 A. I did as .well . 

22 Q : · Did .you have some imaging studies 
.···' .·. . . . . 

23 . like chest x-rays and CT scans and 
·' ·' 

24 A. Yes . 

2$ ,' MR. JORDAN: Your .Hqnor, ·at this ... .. 

. , . · · · · · ·Truesdel & Rus;~·' .. 
~. •. 1 : 

:~· :"; ~ •• -~. .. . ·: • • ·.:. ·; . . •• • • ! . . .. .,. 
,• • 'r' • l"' • I' > ~· ' • , • • • • •••• • • • ~.· , l"" 
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David Weill, M.D. Direct · 

. ' . . . . 
1 time, may I ask Dr. Wei11 :to come down and 

2 use the view box to demonstrate what he had? 

3 
.. . . . 
THE COURT: All right. 

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

5 hand you a film that's not Mr. Payne's film. 

6 . A. All right. 

7 Q. Do you recognize what that is? 

8 A. Yes. 

9 Q. You told us a moment ago about B 

10 Readers and looki:qg at chest films to see if 

11 somebody has asbestosis or not. 

12 What is this film and is that 

something that's used in the B reading process? 

14 A. It is. 

IS so this is International Labor 

16 . Organization or ILO, which puts out a standard set 

17 of films that folks are supposed to use to compare 

18 the film that they are · interested in. 

19 And what this film shows is a 

20 normal film. So you can see I don't know if you 

21 all can see that. 

22 But at the bottom . it says 0/0, and 

23 those numbe.rs mean that it's a normal film . And so 

24 what you see is fairly clear lung fields all the way 

25 throughout, and then just pulmonary artery here, 

Truesdel & Rusk 

App.249 
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Davi~ Weill, M:D. - Direct 
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pulmonary artery here, and that's why that area 

2357 

2 looks whiter . But the lung fields themselves look 

3 · more black and .that wouid be a normal film . 
. ; Q: 4 So thi's isn't · Mr. Payne? 

5 A. No, that's not ML : Payne. 

6 Do we even know who that is? Q. 
~, . . . 

7 ~ . - ~· A . 
.. '·· ...... · , 

8 . Q. There's · a bunch· of white markings 

9 l i ke right in here and right in there. 

10 A. Yes. 

11 Q . rs th~t disease? 
.. . ...... ... 

12 A . No , that's the center of the film. 
:- . .. 

13 These are pulmonary arteries and they come off , just 

14 like all blood vessels do, · as .white on the x-ray. 

is ' Where is the heart? Q. 

16 A. The · heart sit.s right in the middle 

17 here. "White ai? well. 
'. 

18 Q. And what are these angles down in 

19 ·. here? 

20 A. These are - 7 this is the diaphragm . 

21 so the big breathing muscle below your lung that 

22 moves the lung up and down , the .diaphragm s -its right 

23 below these and forms a white -shadow as well . 

24 Q. So that person has a normal chest? 

25 A . Yes. 

Truesdel & Rusk 

App. 250 
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.... : 

Q. You mentioned that's a o/o film? 
~· .. ... 

:Right. 
."., t 

A. 
··.-

Q. Have you seen that. before? 
,. 

A. Yes . 
. · : ·· .. .... 

Q. .What is that? 
.. 

A. So this is the :.)..2 profusion 

"c::at.egories, and how this · works is -·- it looks 
'· ... . ... 

CQflfusl:O.g bUt
0 

it IS really not .. 

The first number is what the reader 

thinks is the most likely interpretation of the 

. {~'im, . 4no. so - zero being normal and ·3· being most 

·.abno~m~L · lfo - a 3 is . a very s:j.ck p~tient, zero not 
• '• 'J. 

sick'. 

The second number after the slash 

is the·. number that the reader also considered when 
, . 

he· or she was making· their opini.ons. So the first 

·nunlher I feel very strongly ~out it, second number, 

~yhe · ~t: was that. Because all t~ese things have 

- some subjectivity to them. You'~e inter~reting a 

picture and so the Iowa ciassif ication system takes 

· into account that it's n·ot ne.cessarily always black 

·and white, and that's why there ·' s a two number 

def·;inition. 

Q . so does the disease, the extent of 

disease get worse as you go from zero to l? 

Truesdel & Rusk 

App. 251 
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David Weill, M.D. - Direct· 

1 A . . 
• • • • • • <. • ;>'-+· 
Yes. so that's bhe most normal and 

2 down here is the ··-qiost cilinormal and they put a plus 
. ... ... . 

3 · sign there because they want to s ;·~ow that it ·' s even 

4 above a 3 ·if ~hat's possible. 

5 . Q. Let me . hand you another film and 

6 again represent to you that that's not Mr. Payne's 

7 film. 
" · ·.·· 

8 A. Okay. 
~. 

9 Q. What - - what is ·that film? 

10 A. So this is, . again,. a profusion 

11 category w~ere the designation is 2/2. So zero 

-12 normal, · 1 slightly abno
0

rmai, 2 getting more 

13 abnormal, 3 most abnormal. 

14 And I think.what you can see is if 

15 you · look side to sid.e, you can appreciate that this 

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

17 is the best way to do it. This film looks iike it 

18 has more white lines ·running through the lung 

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

20 there's what's called "interstitial fibrosis" or the 

21. scarring of the lung. The scar happens in a line, 

22 ·in a linear fashion. $0 this is fairly typical 

23 linear scarring .of the lung. '. 

24 .Q . . Now, · would that film, the one 

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

Truesdel & . Rusk ·r 
}. 

., 

App. 252 
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6 

7 

·s 

9 

io 

13 

'•; 

14 
~· .. · 

.Is 

17 

David Wel.11, 'i?1~ D: ·. - ;,Direct . 

asbestosis? 
·. 

A. · · Yes. 

... 

. .. . · ,,.-.:., 

2360 

Q. AI:ld is •that the scarring that you 
" -: 

told us . about, is : tha·t a~:b~stosis? 
"\. . .. 

A . Yes. 

. · Q. Now, that ··s not cancer, is ft? 

A. No. · No.:· Asbestosis is a fibrosi's 

of the . lung. 

. Q • . Okay. r..et's lock. at one more and 

then t .' rit gbing. ·to ask· you to look. at Mr. Payne 1 s 

films . 

. A. I'll leave them up so we can have a 
. . 

comparison. 

So this is, ~gain, · at the bottom . ~f 

the film, we see 3/3. So . this., .. -is the most abnormai 

fil'm you can really get and, ·again, I think you can 

is appZ.eci.ate the dif°ference. . There's more white lines 

19 running through the lung material. Again, not to 

... 20- get · confused by the area of the center of the lung, 

21 But if y·ou look farther out, you can se.e more white 

22 · lines running through those 1ung fields, and it's 
. . . 

2·3" star~il1g to· look more · and mo:z:e. white if you compare 

24 . the · 2/2 film to. the 3/3 film. . 

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

Truesdel & Rusk·.· 

App. 253 
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2361 
. ., 

David Weill, M.D . . - Direct 

1 the far .left, fir,~t-. 6f all, that 1~-. not Mr. Payne? 

2 A., No. · 
,. 

3 Q. S~condl~, that's a pretty sick 

4 per~on. Right? 

5 A. It is. 

6 Q. Is tP.at film also consistent with 

· 7 someonE! whO might have advanced asbestosis? 

8 A. ~t is. This gentleman would 

9 probab~y be coming to talk to us about a transplant. 

10 He would be pretty sick. 

11 Q. Okay. Now let's get down to 

12 Mr. Payne's · fi'lms. · 

13 And what I've just handed you is a 

14 fiim . that was taken of Mr. Pa'Yne . 
. ' 
15 A. Let's see. 

16 -Q. That looks different, doesn't it? 

17 A. Yes. So -- if ye>u look at the lux:ig 

J.B. fields_ a:gaiI1, .YO'IJ. .. c~;n see the :heart sitting in the 

19 middle h:ere, ·iung field:;; looking black on both 
·'· 

20 

22 

23 

24 

25 

. " 

sides. •, .. 

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

. where h.e h_as . cancer,_present o:r;i. tb,e film and the 
; , . .. . . . . . ·, '• . 

· cancer .. is in this . a+e.a right here i and what you · see 

· also . is a little bi_t of .f)uid ~rou,nd the lung which 

is t}'pic~l in people who have ca:nc:::.er developing 
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fluid. 
. . .. 

Q. Do you see any evidence of 
· . .; 

asbestosis on that f ilrn? 

A. No ; 

2362 

Q. That film looks a little darker to 

me. 

A. It is. The ·technique that ·was used 

to shoot this · film is what we call "over 

penetra.ted," meaning the beam that was sent to the 

patient was too much, .. so the . x-ray appears darker 

than it should be ideally. · 

Q. okay . Can you see any evidence of 

c'igarette rel'ated damage on that film or is it too 

da.rk? 

A. It's too dark to really read that. 

Q. Okay. I think. we may have some 

films that we can ·show you digitally that may be a 
. ~ 

little qifferent. So unless there's something else 

you want to dq with this, I think we're done . 

A. I think so . 

Q. Okay. Shown on this photograph is 

another chest x-ray of Mr. Payne, and that looks a 

little lighter to me . · 

A. This is a more appropriately shot~,- · 

film. In other words, they got the amount of 

Truesde·1 & Rusk 

App. 255 



1• 

l 
1 

• 

• 

2363 

David Weill, M .D. - Direct 

1 kilowatts about right, the amount ·of radiation they 

2 gave him was about right in this film. 

3· So as you start on the left side, 

4 

-.s 

6 

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

Where the lung cancer . is. ;i.n this area right here, I 

think you can make out the border':. of it here., and it 

7 sort of whites out this area of the lung and then . 

a there is pleural effusion or fluid around the lung 

9 on the left . side that is very typical of lung 

10 cancer~ 

11 If you go over to the right lung, 

12 and remember, this is· the right lung and this is the 

13 left lung. It's sort of reverse when you are 

14 looking at .an x-ray, but if you go over to the right 

15 lung, _ you can look at the lung fi~lds and see that 

16 ' it does:q.' t have that kind of whit\:.!· · density or white 

I7 int;:erstitial iµfiltrates that show on some of the 

18 more diseased films . . And so this film of Mr. Payne 

19 indicates that he does not have asbestosis present 

20 on the film. 

21 Q. Do you see any evidence of any 

22 cigarette damage on that film? 

23 A. The chest x-ray, on~ way to 

24 determine that·, and I wou~d .· have to . swing you over. I. 

25 thin.k t ·O the lateral .to really se·::..~ . that, and these 
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'·'· 

J·, . ! 
' ~~ 

.·· 
1 . ·a.re pretty · sma°IJ. ·there, thank you . Project it 

2 · ail .. th~· · ·~~~ u~. 
1•· : '. t 

' I : .. , .. . 

3 What you· can see here and this is 

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

5 side. 
~- . . ... 

6 But what . you see.· here . is an 
' . ~ ' . . • ••• ~ • • •• 1 • ' • 

l.' . 7 air·:.. fii'ie:d cavity that I'm outlin:l,ng here that shows 

up on the film very bl~ck : And so what that is is 

·}.:',.· · . . ~ 
• ; • ' ' • ", 1 · ' I ', • • ', • ~. •• .·1 , ' ' • •• , ' ~ "I' . , 

what's· called a bullae. · · It's an area of diseased 
. . . ; .. ·.: . ·. . ,. . . .. · . ... \ .. ··. ' . . 
lU:hg by cigarette smoking that destroyed the lung, 

so ··},ou ; ~e gb'i .basi~~1i.~· this empty ' air-filled sac 

·:1:: .·i:~ 
.... . ., .. ' . ·::: ; . . . . 

'wiifch ' 'shows ... up' right ·· b~hind . the breast borie .on the 

side v:i:ew here . 
,1 • ·• " 

: • ... .. 
i .4 Q. rs that ·just a hole? 

· A. Y:es, . ju~-t a hole in the lung. 

.. 16 . Q. Ho~ .. does.'. that affect somebody's 

·1 7. · breathing? ·-

18 ).\.. Well.; adversely. It doesn 1 t 

19 this area doesn't get. any real gas exchange 
.. . 

20 happening . In other words, oxygen .doesn't get into 

2,;L that area and carbon di'oxide doe~m' t get eliminated 

, ·so nc,th:i.ng ... happens ·.in , tha~ area. ·· 

23 q. Once you get a bullae like that, is 
. . . ~ . 

' 24 there anything you c.an do about it? 

25. A. 
) 

No. There was some enthusiasm a 

.., 
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David Weill, M;D. - Direct 

1 number of years ago about removing those to try to 

2 help the patient breathe. better but that didn't work 

3 so well ·so we've really m~stly stopped doing that: 

4 Q. Weil, on either ' of the-se films with 

5 what you call . an AP where the patient is like this? 

6 A. Right . . 
. . 

7 .q. And this is lateral, do you see any 

8 evidence of asbestos disease on eit4er of th9se 
l 

9 films? 

10 A.- No. 

11 Q. Thank you, Doctol,". You can take 

12 the stand I have a few more questions for you. 

13 (Witness is seated) ·. 

14 Q. ·There's been in ~he case a good bit 

15 6£ discussion, Dr. Weill, about when it 1 s ·proper to 

16 say that asbestos pl~yed a role ·in causing 

17 somebody's lung cancer. Have : you studied that · issue 

18 . over the years? 

19. 

20 

21 

22 . 

23 

·24· 

~5 . 

A. 

Q. 

Yes, I. have. 

And what is -your. opinion about when 
( 

it '• s proper sc.:i,.eritifically .to say asbestos played a 
• : ! 

role in lung cancer? . 

A. · r . think for me to attribute a lung 

. cance:J? : to asbe~t?s _.exposur_e, there has to be 
·-

, radiographic or pathologic evidence of asbestosis. 

... 
.:.. - ·. · , 
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David , Weill, 1'1 ·~ D. j_ __ .D_i_· :r_·e_c_t ___ """'!-... ~.111; 

·- ,~~- ------~--------~ .. · ' . .: . ·. . . . ;'i! ' 

Q. ··~- ~~- ~the~ people have different 

views? 
·· l.i > 

. ,·:u 
Y_es, . ,'they · do. A. . . . 

. . ~ . '. :. 
Do some people think that you don't Q·. 

·have to have a,~bestosis in order ·:.:o attribute lung 

cancer to asbestos? 

A. Yes: 
,··:. 

Q. Why do you feei the way you do? 

A. .I thi~k· th~ :;,;eight of the 

.sc'ientifi6 · evi.c:fe~~e -; · and . ~artic.ularly if you ~ook at ·. 

epidemi6iogic • ~t~~di~~ that are prope~ly done I show 
l .. : .: 1 .. : . ! 

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

have baseline asbesto.sis in order . to elevate the 

risk, and I think the·medical iiterature has been 

clear on that point . 

Q. H~ve yoµ studied that issue over 

the years? 

A. . Yes, I have. 

. Q·. . Does the· mere exposure to asbestos 

without any . evidence~; 9,S~~i?tosis, just .. being 

around asbestos, does . t:qc:tt inq:·ea.S,e your risk of 

g_etting lung cg,ncer? . 

A. No, n.o.t in my view. 

Q . You said. Mr . . ~~yne didn't have 

asbestosis. 

Truesdel & Rusk . 
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David Weill, M.b. - Direct 
' ' . 

1 What ·does that .. do in t~rms of · your 

2 beli°ef about whether asbestos played a role i n 

3 causing his . cancer or not? 

4 A. In my view, because he did not have 

s baseline asbestosis, I don't think his asbestos 

6 exposure elevated his .cancer risk at all. 

7 Q. Do you have to have a lot of 

8 exposure to get asbestosis? 

9 A. Yes. 

10 Q. One other issue briefly . 

11 The jury has · heard about synergism · 

12 or t .he term n synergy·. " 

13 A . Yes . · 
,, 
14 Q. It's like when you have two 

15 carcinogens together, the sum of the harm they can 

16 do is - - .I I 11 say . the . total of the narm that they 

17 can do is more .than the sum of two parts; is that 

18 right? 

19 A. Right. 

20 Q. And there's been some discussion 

21 about how there '·s a synergistic relationship between 

22 ; cigarette smoking .and asbestos in producing lung 

2.3 cancer. Some of that came out of Dr. Selikoff an.d 

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

25 Right? .· 

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

A. 

Q. 

A. 

Q. 

Right. 
... 

. ' .. ' 

Are you familiar with all of that? 

Yes~ · 

In a situation like Mr. Payne's 
"' I ' ' . 

sithatioP. .where he was a railroad worker switching 

all the · t;~ins, · ·does · th'e : ~oncept of synergy apply f.o 

his '1ung cance'r? 

A. No, not in my view. 

Q~ Why 'is that? 

A. Well, there's · a couple of different 

11 things. 
·- .. ,.._ 

12 One, in Dr. Selikoff 's work, he 
" 

13 :Lndicat'ea that' ~¥nergy rriight exist . between asbestos 

14 e·Jq;'~sure 'and .ci'~are~te smoke, but in a setting. of . 

lS people who were very, ve.ry heav:i..'ly exposed. Some of 

16 the greatest exposures tha.t hav.e been seen have been 

17 in insulator cohorts. 

18 The other issue that I think is 

19 important t.o keep in mind about the Selikoff work 

20 and that s:Ynergy question that's being addressed is 

21 that he. didn'~ really know, and his cohort, who had . 

22 asbestosis and who didn't. So he .just knew that 
.. 

23· they were asbestos exposed, they also many of them 

24 smoked and their cane.er risk was elevated· ~ But he 

25 wasn't able to ferret out what I t~ink is the 
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David Weill, · .M.:.D. Direct . "'J 

. ' 
irnport~nt question, and the one t"tat is being 

debated. today, is' did those patieµts also have 

· asbestosis. 

Q. Okay.. ·what did you underst.and 

M;r. Payne Is ciga,rette smoking history to be? 

A. It was reported a couple different 

ways in the medical records. Anywhere from 20 pack 

years to 30 pack years and I think I saw a document 

that reported by Mr·. Payne himself that he smoked 

one pack a day fo~ 30 years. 

Q . rs that a significant history of 
... -. 

cigarette smoking to you? 

A. Yes~ either one is, either 20 pack 

years or 30 is significant. 

Q. Have you seen a lot of patients in 

your practice that have .ha.d lung .. ;::ancer? · 

A. Unfortunately, yes. 

Q. 'Are most of them smokers? 

A. Yes. 

Q. And have you se~n patients who have 

smoked the ·same amount that Mr. Payne smoked and got 

. lung cancer because of it? 

A. Yes. 

Q. Is that amount o~ cigarette 

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

Truesdel & Rus~;: 
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David Weill, ;·M. D. -:- Direct 

amount sufficient to · cause a Hmg cancer separate 
. ·>"· • ~ • • • ~·· 

and apart from any contribution from anything else? 

A. Yes; it is. 

Q. Did Mr. Payne have emphysema? ... 
. . 

A. Yes . 

q. · And did . he have . the bullae you were 

"tel1-i~g us about earlier? 

A . Yes. 

Q. were those caused by his cigarette 

smo_ke? . 

A. Yes, they were. 

Q . 
' • I • ' ~ 

Did you understand that Mr. Payne 

quit smoking cigarettes I . believe· in 1988, that he 

quit a while back? 

·A. Yes. 

. Q. That was ·a good thing for him to 

qo, wasn't it? 

A. Yes, very smart. 
·. :.:~ 

Q. Did that decrease his· lung cancer 

risk? 

A. It did . · 

Q·. Did. he . still conti nue to have a 

risk of lung cancer because of . his -, past smoking? 

A. Yeah. The lung cancer risk even in 

people that. quit cigarette smoking never goes back 

True·sdeJ,. & Rusk 
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David Weill, M.D. ~ Direct 

1 to that .of a nonsmoker. It just doesn't return all 

2 the way down to · that level. 

3 Q. Still ought to quit if you're 

4 smoking though, shouldn't you? 

5 A. Yes, for sure. 

6 Q. Now, Dr. We111, based on everything 

7 you have seen in this case and everything we've 

8 asked you to revie.w in: your car.eer dealing with 

9 lungs a11· through · these years, do you have an 

10 opinion that you can tell . this jury as to ~hat was 

11 the most · likely cause ' of Mr. Payne's lung cancer? 
.. 

12 A . I think his cancer was caused by 

13 cigarette smoking~ 

14 Q. Was that the sole cause of his lung 

1.5 cancer? 

16 A. Yes. 

17 Did asbestos play any role in that? 

18 .. A. No . . ' . 

19 Q. Did ~adiation exposure play any 

20 · role in that? 

A,. No. 

· 24 Q. Have all the opinions you•ye given 

23 us today ·opinions ·: tha~. you hold : to · a reasonable 

24 d~.gz:ee of medic~l . certainty? 

25 A. Yes. 

Truesdel & Rusk 
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. :" _, '"' 
recess, and can we confir~ with the Court 

apout where we go from here? 

. THE . COURT: Okay. . (To the Jury) Go 

out there about five minutes. 

Don.' t get lost. 

(Jury dismissed from courtroom) . 

MR. BAKER: May I have a word. 

I hate to -- two things. 

Numl,)er .one thing has to do with the 

We intend to rest . we would like 

to have some guidance on the exhibits before 
. · .. · 

doing so. 

Did I state that correctly? 

MR. JORDAN: . Yes : 

MR. BAKER.: And then secondly, for 

the record, I would like to make an 

objection about the instructions, in all 

deference and respect to you, Yo'ur Hon'or, 

about the thyroid. 

The Court instructed the jury about 

the thyroid, that the laet cross examin~tion 

heard by Mr. Gilreath was about thyroid 

cancer, and then you rightfully instructed 

the court that tnere is n:::. claim for thyroid 
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cancer. in this case and · t he jury was to 

dis~~g~rd ' ahy suggest.ion that thyroid cancer 

had anything . to do with this case. 

That's not the only issue, .in our 
·. ·: 

humble opinion. This is why we object. 
',. 

\ ,· . . 
is that there is no claim for thyroid 

. . . 
cancer; there' was an agreement and a court 

·ruling ti1~~ th~~ia ~anc~~ wo~ld not be 
• • ... • • ; r ' 

~iscussed~ not a part of this case, and that 

included · c'ross examination of defense 
· .. ;: · . , ·:. 

· witnesses ·. · 

Plaintiff violated this ruling and 

planted a.
1

' -~rejU:di'cial inference in the 

jury's mind. What happened was that 

plaintiff's ·counsel .follo~·1ed the question 

about whether Mr. Payne had thyroid cancer 

with the questio~ _of whether radiation 

causes thyroid ca,ncer, and this further 

creates the ~rejudice, so this is our 

objection to the instruction. 

THE COURT : Al l right . Now , we 

mentioned exhibits . 

When we left Wednesday we sorted 

out -- you fo°Iks sorted ·out between you 
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THE · COURT : In cases where it is 

deduc.ted, · if there's no c '~her evidence it 

may be up-. to· the defendant to the offer· . 

evidence to show what a proper deduction 
. . . 

would be, but I still think that's a better 

way to go about that. so go ahead. 
. ' 

MR. BAKER: And then , finally , we 

b.elieve that there was no testimony from 

Mrs. Payne about t 'he 38 hours of work , and 

we believe that that is required for 

Dr." Bohm to 'be able to give an opinion and 

have to · introduce that evidence. 

THE COURT: He gave an opinion of 

what 38 hours· would be : If the jury figures 

some other number would be more appropriate 

they can lower or raise that figure. 

Any other motions of this nature 

right;. n9w? 
·' ...... . ·.· 

. MS . THOMPSO~ :· .I think you should 

give .t~e · jury .a dire.cted verdict on cesium 

and. exposure . ~~ the·· Oak R:i,,dge spur tra.ck 

ne~r -the. Y-12 .facility . . 
·: ·. . . . 

THE .COURT: We talked about cesium, 

too . 

MS. THOMPSON: ·The .plaintiff , of 

Truesdel & Rusk 
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course, never established any proof 

whatsoever iri" their dase in chief and 

rested, and then of course . they came up and 

threw ·up a slide duririg M-..:;,. Maynard's. 

testimony that we objected to about cesium 

and the track ·removal, and we were forced to 

put on a ·witness. And the bottom line is it 

is completely ilncontroverted in any 

evidentiary stage that thi·s man was exposed 

to harmful levels of cesium that caused his 

lung condition or had any exposures at the 

Oak Ridge spur track that he worked on for 

one year, and we woul.d ask for a directed 

verdict.because . the plaintiff has not proven 

i:.hei'r . case on that issue. 

TH.E · COURT: Any other comments 

about th'ese last things? 

MR. SHA~IRO: Well, cesium was 

discussed by Mr .. Badders in his examination. 

He's their industrial hygienist. He said 

the track was taken up, it was taken up 

because of ce·sium. Mr. P~yne worked there. 

We can show evidence on the defense case 

that we might not .have been able to show in 

the-plaintiff's ca~e. It 1·s perfectly okay. 

· ~. 
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Plaintiff's Closing Arguments 
• 1 -~~: 

And he said, "No." 

THE .COURT: Got two minutes left. 

MR. GILREATH: noid you -ask him?" 

"No." 
. . . . 

-".Did you care?" 

"No." 

That' a the whole attl.tude of t _his. 

railroad in this case. Didn't care. 

Now, let me say this. Mr. Payne 

has to accept some responsibility for 

smoking. I told Mrs. Payne that and she 

realizes that. There's going to be a place 
'. • ' I 

for contributary negligence. That means was 

Mr. Payne negligent. I said you've got to 

accept respon.sibil.ity for that because he 

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

right thing tq do. 

So in your verdict ~orm, if you say 

Mr. Payne is guilty of contributory 

negli~ence after the railroad is guilty of 

negligence, then you put the percentage down 

of his 'contributory negligence. If you take 

25 percent, that reduces his verdict by 25 

percent . 

If you take 35 percent, that 
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. ,. , 

Plaintiff's · closing )\.rguments ·. l. . ... " ' ~ 

Wh.atever 

resl?onsibi°iity you put . on .. him, !J.e. ha$ to 
. . ~. . 

accept some ;. ·r asree. Th~t : .reduces the 
· '. 

verdict'·. · : Th~ ·judge ~i11 do that for · you, . . . ... . .. . . . ·, . 
.. : . 

_but yoµ can a~sign whateve::i; responsibility 

that you thiiik. he def?~~es on Mr . Payne. 

Arid. I suggest to you that he did quit in 

'8_8, 17 ' ·y-~~·i.s. pe.f o';re he got the cancer. . so. 
. . . • . . '·::i . : ... . .. . . ~ . : ' ' ... ·. . . 

give 'him'· credit :f.or · th.at, . if you would . 

. -... ,: ... .. Thank y01i · ~1i':'"~~ry much· for 

. listening' to' 'us":'· . Love: you ·all. 

THif COURT: · · ·so' we' 11 take a 20 

·~inh;~e !bi:-~ak now ~rid then come back and 

f inl~h ·this ·up.: · · 
. . . . .. . ~ ... ~. ' • · .. 

(bff the record a~ 3: 33 p ·. m. ) 
.'•' .. 

(Qn the·. reco3?d .at 3 .. :54 p.m.) 

MR. ' SHAPIRO: Yo~r Honor, we wer~ 

just given the verdict form. Under No. 2 

wh~re tnereis· the wording, "Did the 

negligence have .some causal connec.tion to 
. ' . 

the harm· suffered by plaintiff? , .. · We. would 

suggest, . noid. the negligence cause.1 in whole 

.or iri part, the harm suffered by plaintiff," 

because it. mfrrors· the statute. ·We would 

suggest .the .s:ame t~ing under No. 3. 
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Jury Charge t;. . 
.i •• ~, " 

. l 1; . 

do, all 'when p;ro~pted by .considerations . 
.. 

· which ordi'na~ily ~eguia.~e , the conduct of 

human . affairs . . . · 

Negligence :.is, in other words, the . 

failure to u~e ordinary and re9.'sonable care 
; •• • • . 1 • • • • • J 

under the circumstances. at · th.e . time in-the 

management of one '• .s person or property. 

Ordinarycare in this i;;e~se is that 

<;:are which reasonably J?rudent and careful 

perso'ns exercise 'in the management of their 

own . affairs~ management of their own affairs 

in ord~r to avoid injury to themselves or 

their property or the persons or property of 
,· :- . . . . 

' 
others. 

Ordinary care is not an absolut~ 

term, but ordinary car.e ·in this sense is a · 

relative term. That .is to . say deciding 

whether ordinary ·care 'f{as .. exercised in the 

given case, the conduct in question must be . 

viewed in the light of all surrounding 

circumstances as shown by ' the evidence in 

the case at the: time. 

Because the. ·amount of care 

e'xercised by reasonably prudent and careful 

persons varies. in proportion to the dangers 
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known to be involved in what is being done, 

it followsi that the amount of caution 

required in the exercise 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 put 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 death 

was caused by anyone .' s negligence . 

You have heard reference to the 

Federal Employers Liability Act or FELA. 

That law provides in part . that every common 

carrier by ra_ilroad engaging in commerce 

between a_ny of several states shall be 

liable fo:r: damages to any person_ suffering 

injury while he is employed by such carrier 
. . 

in such commerce for such injury resulting 

i n whole or ~n part from the negligence of 

any ·of· the officers, agents or employees of 

Truesdel & Rusk · 
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on the plaintiff to establish -by a 

preponderance of the evid;·~nce first that the 

defendant was ·negligent in one or more of 

the particulars alleged by the plaintiff, 

and s~cond; that the defendant's negligence 

caused or contributed to harm, illness or 

death of the plaintiff. 

Going back to th~ . FELA, in other 

words·, that the harm, illness or death 

resu.lt.ed in whole or in part from the 

negligence of one of the officers, agents or 

ernpl~yees of the railroad in. question. 

Plaintiff also alleges in this case 

that certain regulations or statutes were 

violated. 

With regard to railroad cars, one 

such regulation provides that a person 

should not remain unneces?arily in, on, or 

near a transport ·vehicle containing 

radioactive materials. 

Another one provides that each 

transport · vehicle used for ·transportation, 

transporting radioactive materials and 

exclusive -- as exclusive .use, must be 

surveyed with appropriate radiation 
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detect~on ins.trurnents after each use, · that 

vehicle may not be returned to service until 

· the radiation dose rate and any accessible 

surface · is less · than . 5 m:l.llirem per hour or 

less and there is no significant removable 

·radioactive surface contamination as defined 

in the ia:w. 

A 1961 regulation provided. that no 

person should remain in a ·car containing 

radioactive material unnecessarily, and the 

shipper must furnish the carrier with such 

information and equipment as is necessary 

for· the protection of the carrier's 

employees. 

·. ·· section f rQrn 1976 .. provides a person 

may not remain unnecessarily in a railcar 

containing radioactive materials. 

Another regulation provides 

radioactive material meanR any material or 

combination of materials which spontaneously 

emit ionizing radi.ation, ·materials in which 

the estimated specific activity is not 

greater than .002 microcurie per gram of 

material and in which the radioactivity is 

essentially uniformly distributed are not 
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r~ 

contributed to one of the · causes of harm 

suffered bY the plaintiff. 

As to contributory·negligence, the 

FELA, the law in question provides in part, 
. . - . 

~In all actions brought against any ra".ilroad 

to recover damages for personal injury to an 

employee, the fact that the employee may 

have been gui·lty o~ contributory negligence 

shall not bar a recovery, but the damages 

-
shall be diminished by the jury in 

proportion to the negligence attributable to 

the employee. So if you should find from a 

preponderance of ·the evidence that the . 

defendant was guilty of negligence but the 
. . 

plaintiff was also guilty of . n·egligence ·and 

such negligence on the part of the plaintiff 

caused any harm to the plaintiff,· then the 

total award of damages to the plaintiff must 

be reduced by an amount equal to the 

percentage 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 
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you answered yes back to ·~estion. two, was 

the_ plain~iff . negligent with regard to harm 

he suffered and _ was that negligence a cause 

.in whole .or in part to harm which the 

plaintiff did suffer. 

Next qliestion asks, and now we're 

to the point if you answe:i.:·ed all these 
. . ~ . . 

questions with a yes or. sc:>me of them with a 

yes and the last question with a yes, asks 

you to tell me what percentage you feel 

plaintiff's negligence coptributed to the 

harm that he suffered. And that leaves a 

· space for a percentage_. 

Then if you found that the 

plaintiff is entitled to ·recover, the final 

quest;:ion _asks· what .amount of money do .you 

fin.d without deduction· for any negligence . 

which you may find on ."the . plaintiff's part 

will ' fairly represent adequate compensation. 

If you answer that question, ariy 
. . 

figure .that you put there will be not 

subject to any .taxation and that figure you . 

wili determine · according to the following 

considerations: The amount' there .would 

propose·, and there '' s no mathematical way to 
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existed at the time in the particular case. 

Okay. So let ~s 1"know if you have 

more . qµestions or how you. are getting along . 

(Jury d i smissed from courtroom 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. 

Question No . 1, was the defendant· 

negligent as defined in these instructions? 

JURY FOREMAN: Yes. 

THE COURT: Question_ No . 2, did 

that ·negligence cause, in whole or in pa:rt, 

the harm s~ffered by the plaintiff? 

JURY. FOREMAN: Yes. 

THE COURT : Question No. 3, was the 

defendant negligent with regard to asbestos 

expo_sure? 

. JURY FOREMAN: Yes,. 

THE COURT: With regard to diesel 

exposure? 

JURY FOREMAN: " Yes . 

THE COURT : _With regard to 

. radiation expos~~e? 

JURY FOREMAN: Yes. 
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THE COURT: Did ~he negligence of 

the def"endant cause, . in whole or in part, 

the harm suffered by plaintiff as a result 

of asbestos exposure? 

JURY FOREMAN: Yes. 

THE COuRT~ Oles.el exposure? 

JURY FOREMAN:· Yes . 

THE COURT: Radiation exposure? 

JURY FOREMAN: Yes. 

THE COURT: Did the defendant 

-violate the Locomotive Inspection Act or any 

regulation concerning locomotives regarding 

asbestos, and was any such violation a legal 

cause. of the plaintiff's liarm? 
.. 

JURY FOREMAN: Yes. 

- THE COURT: Did the defendant 

violate the Locomotive Inspection Act or any 

regulation co~ce~ning :locomotives regarding 

diesel fumes, and _was any such violation a 

legal cause of the plaintiff's harm? 

JURY FOREMAN: Yes. 

THE COURT: Did the defendant 

violation any_ regulation regarding the 

operations of railroad ca:r;-s and 

transportation of radioactive materials, and 

Truesdel & Rus~ · 
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was any such violation a legal cause of harm 

suffered by the plaintif t~ 

JURY FOREMAN: Yes. 

THE COURT: Question 5, was the 

plaintiff negligent with regard to the harm 

he suffered? 

JURY FOREMAN: Yes. 

THE COURT: Your a~swer was yes. 

To what extent, expressed in 

percentages, did the plaintiff's negligence 

cause, in whole or in part, the harm that he 

suffered? 

JURY FOREMAN: 62 percent. 

THE COURT: And finally, what 

amount of money do you find, without 

deduction for any the negligence, that would 

the fairly represent adequate compensation 

in this case? 

JURY FOREMAN: 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 or any regulations, 

by answering yes to all of those questions , 

the concept of contributory negligence may 
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... 

·not. apply. ·in~· th~s c·ase. In that · situation·, 
. ...: .. ... .... . f ..• : . . . ,.,: ..... .. 

·the plaint: if f would 'receive the eritire 

.amount of ... ~oney that you have . list~d on the 
\I; •. • ~· . 

~nswers to the . ~eventh question. 

lf that is _what you intend. in this . 
.. . . • . . 

~artic:Ular case, please indicate by raising· 

your right hand? 

(Jury foreman raised hand) . 
,. 

THE . COURT : . Okay. , . That is 
.. . 

something that we hadn't talked about 

r before , but u~d~'r the . authority of that case· 

. th~t· wa·°S . handed tq· you by· Mr. Shapiro 

yesterqay, we need to know if that is your 

intention : .. 

Again, by answering yes to the 
. . . .. 

16 ..... questions listed.: under Part 4 of the verdict 

form, the effect ?f yes · answers - there is 

18 that the recovery -wo~ld be 100 percent of 

19 the amount listed on ·the ~esponse to 

20 Question 7. 

21 · MR .. SaAPIRO : Your Honor, can we . 

· approach the bench one moment, the 

~3 ·:-attorneys? 

24 THE COURT : Yes . 

25 MR. SHAPIRO: Your Honor , under the 
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FELA, the decision on this regulatory 

violation is not a jury decision . The Court 

has no .choice but to impose the . verdict in 

the way it was rendered by the jury. The 

Court, not the jury, then considers the fact 

that . contribu'tory negligence may not be 
, . 

considered by the jury. It's inappropriate 

to ask this jury to change their verdict. 

MR. BAKER: I disagree. 

THE COURT : That was raised in that 

case you gave me. 

What is your feeling now? 

JURY FOREMAN: Could we have a 

moment to discuss that? 

THE COURT: ·All right . 

(Jury dismissed from courtro.om· at -4: 05 p. m.) 

.... _... . . 

(Off the record at 4: 05 p. m.) 

(Jury, re.turned to courtro.om at 4: 13 p . m.) 

(On the record at 4: 13 p. m . ) 

THE COURT: Based on a previous 

discussion, Mr. Alexander, it. is the 

intention o.f the jury that: the plaintiff 

recover a total amount of what? 

JURY FOREMAN: $3.2 million. 

If everyone agrees with that, raise 
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hand · .ftididJt.irig that '.s their feeling in this 
. "'! • . . •· ... . ' • 

~ .. . .. 
particular ~ase. 

.. Ariything _else with the jury before' 

we dismi.~s them? 

MR. SHAPIRO: . Yes, Your Honor . 1 

would .. like to say that I think that the 

court would need to instruct the . jury that . 

the FELA provides that there is rto 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. 

TEE COURT: That's what I just told 

·them, that ff they answered yes to . those 

t ·hings that . there wouid . be. no deduction for. 

. contributory fault, and they said that· in 

t .heir opinion the total rec·overy would be 

( that. 

Now; we'll talk aboµt it · ~ater, · the 

legal effect of all t~is, but that's where 

we are, 

You .have been on the longest case 

.that the Court has h_ad l.n · more than 20 
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IN THE CIRCUIT COURT FOR KNOX COUNTY. TENNESSEE" 

~~·r > f'f"= l r-:'"'i · -:'!· C O U .. ii ·f·.r ;·: - :.J . :.-- . ,..J •• • ..1 -·i 

ANNI;: PAYNE, widow .of 
WINSTON PAYNE, deceased 

§ ' 
· § 
§ ~. fit@O,U . r !·~"·· \:. " :-: .. r _;1,' c.·~1· ; ~· 

' . - •({1' ,., . "'!) c ~~ ' \· ;..) '··.' ,\. \ .. 1 .. i ... ~ .. 

No.: 2-231-07 Plaintiff, 

VS.· . 

CSX TRANSPORTATION, INC., 

Defe1iclant. 

§ ' 

§ 
§ . 
§ 
§ 
§ 

. '§ 

Jury .Demand 
" 

"DEFENDANT CSX TRANSPORTATION, INC.'S MEMORANDUM IN · 
SUPPORT OF ITS MOTION FOR JUDGMENT NOTWITHSTANDING . 
T~· ·vERDICT OR;IN THE AJ_,TERNATIVE, FOR NEW TRIAL .: 

BAKER, O'KANE, ATIQNS ~ THOM_PSON THE JORDAN FIRM 

Randall A. Jordan, GA Bar No. 404975 
: . Grant C. Buc;ldey, GA Bar No .. 092802 

John(W. Baker, Jr. Esq., BPR #001261 
Emily L. Herman-Tborppson; BPR #021518 . 
2607 Kingston Pike, Suite 200 

. P.O. Box 1708 . 
Knoxvilie;Tenness.e.e 37.901-1 708 . 
(865} 63 7-5600 

Karen Jenkins Young, GA Bar No: 390810 
Christopher.R. Jordan, GA Bar No. 404424 . 
R. Stan Baker~ GA Bar No .. 141654 . 
1804 Frederica Road, Suite C 
St. Simons Island, GA31522 
Tel.: (912) 638-0505 . 
Fax: (912) 638-0605 

.. 

Attorneys for CSX Transport~tion, Inc . 

'. 

- ·· . - ·--·-···. ·--··-.. -- -.. ·-- -'~----------
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(Proceedings began at 2: 02 pm.) 

THE COURT: So, is everybody 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 had a 

number of motions that we discussed at our 

last meeting. The Court has come to this 

conclusion, that the motion for new . trial is 

warranted. I hat·e to admit this because a 

lot of the problems come back to me, but in 

particular 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 trial 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 .of those w_as when we started talking 

about this thyroid cancer which he 

appare~tly didn't have. The Court took it 
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upon itself to make a comment about that and 

made a comment which could well .. have been 

misinterpreted. I just m~~e -- did not 

express what I tried to express by saying 

that is not part of this lawsuit. It could 

be understood that he actually had that and 

it was not being considered now. 

I deeply regret what I just said 

because, you know, I like·to get cases over 

with, but at the same time I feel that this 

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 Honor, 

we'll prepare the order. 

(End of Proceedings at 2:04 p.m.) 
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. . . . . ~a R·~ ~-r. ~ •. 

IN THE.CIRCUIT COURT FOR KNOX COUNTY, tEN:N~SSE-iEi 

ANNE PAYNE, widow of 
WINSTON PAYNE, deceased 

P 1 am tiff, 

VS. 

CSX TRAN~PORTATION, INC., 

Defendanl 

§ 
§ 
§ 
§ 
§ 
§ . 
§ 
§ 
§ 
§ . 

No,: 2-231-07 
Jury Demand 

ORDER GRANTING NEW TRIAL -

Th~ Defendant, CSX Transportation, Inc. 's Motions for Judgment Not Withstanding the 

Verdict, or in.the Alternative, for a New Trial, came on for hearing before the Colirt on Juiy 22~ 

2011. After considering the Motions, together with the Defendant's Memorandum·in Support of 

the ~otions. with Exhibits and. the PlaintiffS'Memorandum in Opposi~pn to the Motions, the 

oral argument of colinsel for all partie~, and the record as a whole, the Court took the Motions 

under advi~ement. 

. . 
On.August. 19, 2011, the parties reconvened for the purpose of the Court announcing its 

decision. The Court's ruling, rendered foim the bench, is attached tci this Order and incorporated 
. ~ . . . 

herein by reference as Exhibit ·~. " 

The Court applies the appropriate Federal standard for ~o~sidering motions for new tnal 

· · in FELA ~as es to the instant Motio~. Applying that standard, and for the reasons stated in the · 

·coUrt's ruling fro~ the bench on August 19, 2011, the Court finds that Defendant CSX . 

' 
Transportation, Inc.' s Motion for New .Trial is warranted and is hereby GRANTED. 

. The Court makes this decision based upon specific prejudicial errors including, but not 

' lllnited .to, instructional and evidentiary errors that resulted in an injustice to Defendant . and, 

. . 
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independent of considerations regardillg sufficiency _of the evidence, warrant a new trial. 

Accordingly, it is ORDERED; AD.iuDGED and DECREED that ~he Defendant's Motion for 

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

Enter-this G day of 9epte'wr. j(v ; 2011. 

APPROVED FOR ENTRY: 

GILREATH & ASSOCIATES 

Sid,ney W. Gilreath, Esq. BPR #002000 
Attorney for Plaintiff 

550 Main Avenue, Suite 600 
. P.O. Box 1270 

Knoxville, Tennessee 3 7901 -1270 
(865) 637-2442 

2607 Kingston Pike, Suite 200 
Post Office Box 1708 · 
K.rio.Xville, Te1inessee 37901-1708 
(865) 637-5600 

. The Honorable Harold Wimberl~ 
Circuit Court Judge 
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~ IN THE SUPREME COURT OF TENNESSEE TH.I JORDAN FIRfi ~ 

AT KNOXVILLE ~~--~--~;.__:~ 

ANNE PAYNE v. CSX TRANSPORTATION, INC . . 

Circuit Court for Knox County 
No. 223107 

No. E2011-02107-SC-Rl0-CV 

ORDER 

FILED 
JAN 1 3 -2012 

Upon consideration of Anne Payne's application for extraordinary appeal and the 
record before us, the application is denied. 

PERCURJAM 

App.284 



1 

. ! 

-- ·-e· 

JN THE CIRCUIT COURT FOR KNOX COUNTY, TENNESSEE 

WINSTON PAYNE, 

Pl&ntiff. 

vs. 

CSX TRANSPORTATION, JNC., 

Defenpanl 

§ 
§ 

" § 
§ 
§ 
§ 
§ 
§ 
§ 

No.: 2'.-231-07 
Jury Demand 

AJrll'IDA VIT OF DAVID A. DOOLEY, PH.D., CDP 

·STA'J]! OF FLOIUD.A 
COUNTY OF PALM BEACH 

PERSONALLY AJ,>PEARED before the undersigned.. an. officer duly authorized" by law 

to administer oa_tbs under the laws of the State of Florida,. this day came David A Dooley, Ph.D., 

CHI>, who after behLg duly sworn, on oath d~poses and states as follows; 

. 1. Ycrson1d Bodtgrowid Informntion. I mn over the age of eighteen and make this 

affidavit on behalf of CSX Transportation, Inc. ("CS:XT"). I am a certified health physicist and 

hold a Ph.D. in ra~ntion biolOgy. The science of health ·physics is devoted to the recognition, . 

eyal"llation· and co-ntrol ·of radiation-related health hazards to llidividua\s and the public. I have 

over 37 years of experience as a health physicist, 27 year:i as a certified health physicist, at;id I 

am familiar with the val'ious pathways by which the human body can be exposed to radiation, 

particularly in workplace eo:vironme.ais. 

I am currently the Senior Project Advisor to the Dose Reconstru~on Program of the 

National Institute of . Occupational . Safety and Health ('NIOSH"). Jn the NIOSH ·Dose 

Reco~tr11ction P_rogram, I have responsibili.ty for overse;:ing !he conduct of internal dose 

i-ec?nstructions pursuant to the Energy Employees Occupatlo.nal Illness Compe1~sITTion Program 

Act (the "EEOICP A"). The EEOICP A provides federal stahitory compensation remedies for 

1 

, . 
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I 
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ceti:ain employees and contractors of the U.S. Dei>artm.ent of Energy relating·to radiation-linked 

illnesses, in.chiding certain types of cancer. Through n:iy work with the EEOI~ A,· and on many 

other_ occnsiops in my Jlr<)fessional career, I have conducted numerous dose reconstructions 

_1dating to occupational claims of radiation exposure. 

In this lawsuit, my comments, opiniooo and ~onclusions are "based on my personal 
. . 

knowledge as an expe:d in 'issues of radiation exposwe and dose reconstruction analysis, my 

education and expeiience as . a health physicist; a continuing review of pettinent sci~ntillc 

literature dealing with testiilg and evaluation of radioa~tive exposures and dose.reconstruction, 

rui.d my review !illd knowledge of the particular alleged sources of radiation expos~e in this case. 

I have been qualified as an expe1t in radiation in numerous state and federal courts. 

· 2. Materials Rcvimved. I have reviewed the fqllowing doeuments which ·were pro-vided to 

··me by counsel"for CSXT in connection with this case: (a) Compiaint; (b) Answer; (c) Piaintiff's 

responses to CSXT's discovery requests; (cl) the October 2, 2009 deposition of Winston Payne; 

(e) the .October 17,.2Q09 depositi<;m of Winston Payne; (f) certai~ fact and coworker depositions 

taken: in this case; (g) Plaintiff's CSXT personnel file; (h) 001tau1 medi~ r~cords for Mr. P~yne; 

(i) da:tn available from nir, soil and smear testing at various 10cations within. the Witherspoon 

scrap yard located 901 Maryville Pike .hi Vestal, 'IN; (j) certain personal air monitorhig studies 

done on railroad switch crews at 901 Maryville Pike; (k) dat\l from radiatiou testlng ofrnll cargo 

and raH g011dolas that entered and exited the Witherspoon site; 0) additional industrial hygiene 

data relating . to properties owned by Da:vid Witherspoon, ·Inc.; (m) documents relating tO 

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

documents generated pursuant_ to state and federal site visits and investigation in.to ·contl!Illinatlon 

of pi;opertics owned by David Witherspoon, Inc.; (o) certairi articles documenting radUition . 

2 
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contarnina1.i.o~1 and remediation· efforts at areas in. and near Oak Ridge, Tennessee; {p) expert 

. reports from Daniel Mantootl1, Arthur Frank and Leonard Vance; (q) trial testimony of Daniel 

MantOotb; a11d (r) the Position Statement of the Health Physics Society entitled "Radiation Risk 

In Perspective.'_'. 

3~ Importance of Analyzing Dosci in Health Physics. Analyzing do.se is an e:mential 

component of assessing wh~er exposure to a carcinogenic or otherwise harmful agent is . 

dangerous and, in ·some ca~es, whether it has caused or contributed to the onset of disease. In my 

work for NiOSR under ~e EEOICPA, we are required to cond11ct dose reconstructioiia in_ order 
. . 

to determine whether and to '.vhat extent federal and federal contractor i·adiation workers are to 

be compensated for radiation exposme. In conducting any dose rcconstiuction, one must utilize 

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

soui:ces: It is. not necessary to have a worker wear a radiation measurement badge (known as a 

. . 
· dosimeter) in order to assess dose proper\y. Infqrroation _sufficient to recons.truct_dosc can often 

be~d r~gularly is-obtained by relying on air, soil and work area .contamination l~vels by 

~mear testing in t11e yicinities wbere the worker claims exposure and legacy testing of tb.e 

materials the worker ·worked with or near. Dose reconstructions utllizing_ these forms ?f data 

have been sUbjected to peer-review analysis, are widely accepted by health .physicists, and reflect 

sl:llndard · scientific methodoiogy. Fi.uther, substantial .iri.fomrntion on ~lese accepted 

. metl10dologies is available th,rough a variety of published literature and online sources. 

4. Data Available to Reconstruct Mr. PRyne's Rndintion Dose During his CSXT 

Carcor, There. is sufficion! data available in this .~ase from which to quantify the- bounding 

· estimate of Mr. 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 

3 
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analysis 1hat involves construing all available data so as to maximjie the worker's potential for 

exposure. A bounding estimate permits a health physicist to determine a y.rorker' s health risks. by 

analyzing the worker's "worst case" exposure scenarios. In conducting the dose re.coristructlon 

for Mr. Payne, I analyzed data available from air, soil and smear testing of the 'vicinities near the 

' 
an;as where Mr. Pa~e was allegedly exposed. I also analyzed radiation sqrveys conducted at 

the Witherspoon Yl~rd sltc located ·901 Maryville Pike and utilized radiation testillg data of cargo 

oriel ntll gondolas that entered and exited this site. I relied on literature published by recognized 

eitperts for the potential makeup of surface contaminated scrap metals released by government 

facilities for reclamation processing of the kind that was performed at Witherspoon. r·;further 

reviewed personal air monitoring testing done on rllilroad switch crews :from 1985 at 901 

Maryville·l'ike. The test resultsihat I have relied on to reconstruct Mr. Payne's dose an: of the 

type ,I regularly rely on i.ri. perfor:ining dose reconstructio.ns, including dose reconstructions for 

NIOSH under the EEOICP A. 

5. Mr. Payne's Reconstructed Dose to Radiation During His Railroad Career. My 

.recomtruction of Mr. Payne's radiation dose while working at CSXT, and· certain supporting 

documentation, are attached hereto. As set forth therein, I reviewed a: substantial ~ount of 

histori~l marerlal fo.r informati911 that could be used to estimate the amount of time Mr. P~yne 

·spent working at tho Withers_poon site at 901 Maryville Pike Road, Knoxville, TN and ridirig in 
., 

gondolas conta!iiJ.ng co~tami.nated scrap metal. My exposure calculati.ons were based 11pon 

several factors including how long Mr. Payne was physically prese~t in Specific locations, and 

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

health .physics practice, I construed the data and other pertinent information so as to_. ct~e the 

highest potential for exposure. At most, Mr. Payne would have sqstained a total of 1.44 rem of 

4 
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. radiation ei{posure during his career at csxr, which is an. ex~eedingly minimal dose. As set 

forth in mY report, I also analyzed his risk of developing lung cancer as a consequence of the 

· calcUiated conservative dose estimate, nn.d compared that risk to ·other factors which may have 

caused Mr. Payne's cancer . .As s~d in my report, the p~obability that MC. Payne's cancer was 

caused or contributed to by mdiation e-icposure is extraordinarily low, and .is likely statistically 

meaningless. 

6. The Health Physics Society's Position on Low Dose Cnusntion. The Health Physics 

Society is a scientific and professional organization·. specializing in occupaii.onal and 
. . . . ' 

environmental radiation stl"ety. Its nearly 6,000 members represent all scientific and technical .. 

·. areas related tci · ratl!atlon safety including academia, govemmen~ 1nedicine, research and 

· development, .analytlcai. services, consulting, and industry. The Society. founded in 1956, is 

cha1ieted in the United Stntes as an "independent nonprofit scientific organization and, as such, is 
. . 

not affi.liirted with any government, irtdusb.1.nl organization or private ·entity. Its mission is to 

suppo1t its meinb_ers in the practice of their profession and to promote excellence in the science . 

' 
and practice of radiation safety.· Since 1975, I have b~eil. a Plenary 1v.1eIJ?-ber of the Health 

Physics Society. Since 19B5, I have been a Diplomat of the American Academy Qf Health 

P.hysic:S. The Health Physic8 Society is the leading end most authoritati.Ye -vofoe wtthin-the :field 

of health physics. 

· 1n a: 1996 position statement titled ''Radiation Risk In Perspective," the Health Pl\ysics 

Sociely stated as folloW11: "the Health Physics Society recommends against qualltitative 

estll;nation of health risks below an individual dose of 5 rem "in one year or a lifetime dose·of lei . 

rem above .that received from natural sources." It conti!-lued, "beiow :i-10 rem (which includes 

occupational and enviroiunental exposµres), risks of 4ealth effects are either too small to -be 

·I 
I 
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observed or .are nouexis'tenl" Noting that "[eJpidemiological studies have not demomtrated 

adverse health effects in individuals exposed to .small doses (less than 10 rem) delivered in a 

period of many years,'' it concluded that estimation of health risks below these doses "remain.s 

· speculative" and "should not be used." A true and correct' copy of the Health Physics Society' 
'• 

: "Radiatl~n Rlsk In Perspective" Position Statement is attached hereto.1 

The po~ition of fue Health Physics Society regarding low dose exposures is ihe 

.mainstream view among health physicists. It also corroborates that MF. Payne's total dose of 

1.44 rem over.his entire career ~t .the I~oad CfillllOt be considered a cause ofhls subsequent 

disease. 

7- Mr. l\I.autooth's Methodology nnd Opinions in this Lawsuit. Mr. Mantooth stated in 
. . . 

his trial testimony tbat he agrees with 1he prevailing health physics position that doses below 5 

·,.rem in one year and 1 O·rem in a lifetime cannot be associated with subsequent disease c1U1sation. 

Hi;: further testified that while he did not analyze, ~d does not know, Mr. Payne's level of · 

exposure while at CSXI, be thiclG it is urilikely that Payne's total exposure was as high as 10 

rem. In my view, Mr. Mail.toofu' s opinion that Mr. J'ayne was 11011etheless harmfolly exposed to 

radiation at CSXT cannot be reconciled with bis own stated criteria for attribution and does not . 
reflect sound health physics methodology or positions adopted by the Society. To assess a 

worker's health risks without assessing a worker's level ~f ejqxisure is a misapplication of the 

inoi;t fundamental precepts of industrial hygiene, of which health physics is a subset. Further, to 

state ~t Mr.. Payne's exposures were harmful, while admitting they were below the tbreshold at 

which hmm can be established, is contrary to the Health Physics Society's aooeptetl positions on 

radiation risk. 

t Sin~ JJi9G, the Health Physics Society hns twlce updated its position without any material changes; once Jn 
August 2004 ~d again In.July 2010. -
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8.- Oniliions. Based 011 my knowledge and experience as a certified health physicist, ~d on 

my review of the data aud other materials referenced above, I hold the following ophnons to 
. . . ' 
reasona]Jle .degree of scientific ce1tirinty:· 

a) In order to ptoperly assess a worker's radiation-related health risks, a health. physicist 

must, as a fund~ental component of generally accepted health physics methodology, conduct a 

. dose-based .analysis of the work~r' s level of exposure and ihe radiation en~ronment to which he. 

was potentially exposed. 

· b) Based Qnmy years of experience as a health physidst, including my work overseefog 

, dose reconstructions for NIOSH under the EEOI CPA.since 2002, and my knowledge and review 

· of the information pertinent to Mr. Payne's alleged exposures to radiation in this case, there is 

sufficient data av!Ulable that can be analyzed using standard health physics methodol~gy in order 

to i'econsb:uct and reasonably quantify the maximum amount of exp0sure to r?di.ation that Mr. 

Payne may have received during his .railroad career. 

c) l3as.ed on a comprehensive review of all data and pertinent infoima.ti.on, and -using 

standar~ health physics meili.odoJogy, I reconstructed the maxhnwn ·ll!Ilount of radiation that Mr. · 

Payne could have received nt CSXT. At most,~- Payne would have received a total dose to the 
lung of 1.44 rem, whlch is an exceedingly IDWmal level of ~posure. The probability that M:r. 

·. 
Payne's lung cancer. was caused or contributed to 'by radiation exposure fiom his railroad 

employ~enti:i extraordinarily low and is most likely Statistically insignillcant. 

d) Mr. Mantooth's . opinion that Mr. Payne sustained a hnrroful dose of tadiafton while 

workii1g at CSXT is nqt th):) p~·oduct of sound health physics methodology .. Mr. Mantooth did not 

· attempt to analyze Mr. Payne's radiation dose as a CSXT ~mployee, which is a required 

component of ~ny reasonable healfu physics inquiry. And, Mr. Mantooth's opinion that it iS 
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impossible to assess Mr . . Payne's dose ignores the availability · of data (e.g., afr, soil, and 
. ,) . \ 

contamination levels via smear testing, .as well as dosimel~r data from other individuals) that is 

of a type rou~nely ~ed in dose recomtniction. 

Further,. while aclmowiedging that a total exposure of less than 10 rem over an e:x:tend~d 

period of time Clll!DOL reliably be considered as.a cause of radiation-~elated illness, he opines that 

Mr. Payne's exposute, while likely less than 10 rem, was nonetheless harfilfuL In my view, his 

. opinion cannot be reconciled with sound health physics methodoiogy and is inconsistent wi:th 

standard health physics as practiced in the field. 

FURIBER AFFIANT SAYETH NOT 

. This~day of August, 2012. 

· w m anl Subscribed before 
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Dr. David A. Dooley's Report for Payne vs CSX Cas~ 

1. lutroduction 

. . 
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 tbe course of his einployrnentwith CSX. In additi~n, this document discusses 
the ri~k of developing lung cancer as a consequence of the. calculated consefvati~e dose 
estimate, and compares that risk to other fact9rs which may have caused Mr. Payne's 
cancer. Tt demonstrates that the probability of his cancer being caused or contributed to 
b)'. radiation exposure is extraordinarily low, and is likely statistically meaningless . 

The exposure calculation is based upon several factors including how long Mr. Payne 
was physically present in specific locations, and what the radiation exposure levels were 

. during' those time periods. · 

As previously stated, a large amount of historical material has been reviewed for 
· infonnation that could be used to estimate the amount of time Mr. Payne spent working 

on tbe Witherspoon site at 901 Maryville Pike Road; Kno:Kvi11e, TN. The list of materials, 
reports and.documents used to support the conclusions ofthis.reJ?Ort includes:· 

• Plaintiff's depositions 
• Plaintiffs CSX personnel files 
• Plaintiff's fact and co-worker witnesses and depositions 
• Written.· discovery documents in this case 
• Reports ofplaintiff's eipert witnesses and plafotiff's medical records 
• File materials from the Tennessee Department of Remediation (f*'1a Superfund) 
• File materials from the Tennessee'Depr 1ent ofR.adiological Health 
• The file of CSX industrial hygienist Mi... .• Badders pertaining to the withersp<lon · 

Scrnp yard located at 901 Maryville Pike Road, Kno:xYille, 1N . 
• Direct radiation surveys, soil and air sampling and radiological .analysis and other 

radiological testing conducted at Witherspoon Scrap Yard by Wm. C. Fields, 
CRU, Tenera, 'IN Dept ofRadiation Health, TN Dept of Remediation, Dept. of 
Energy (DOE) and its agents 

• Expert medical le11-er of Arthur L. Frank, MD, PhD, Professor of Public Health. 
and Chair, Department ofEnviromnental and Occupational Health. 

·. ·This report also doctUnents the amount of time be spent traveling in ~d ar~und the 
raUcars 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 to and fi·orn the DWI site did not necessarily consist of · · 
radioactively contaminated material. Mauy of the shipments to and from the site involved 
normal scrap metal. For the purposes of this report I will conservatively assume that all 
shipments into and out ofDWI involve uranium contaminated scrap metal. 
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According to Mr. Payne's testimony, between 1975/6 and 1983 Mr. Payne did not work 
as a switchman at tl1e West Knox Yard. The time-motion study described. in. the next 
section relies on information contained in recoids from the 'IN Department of Public 
Health, Radiological Health Service, responsible for the oversight oft.he David 

1 

· Witherspoon, Inc.'RadioactiVe Materials License nutnber S-4715-Hl and Source.Material 
License S-47J 5-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 
M11terial License from the US Atomic Energy Com~nission, license number SUB-587 . . 
There is some evidence in the record that the AEC license was granted in 1966, but that 
does not coinci~e with the reality of the delivery of20-30 drums of uranium !lletal 
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 (911165) and therefore regulatory 
authorify over the Witherspoon site operations under the new State licen.se in June of 
196.6. Per conditionnumber26 of the final order issued May 9, 1985 by the TN' 
Department ofHealth and Environment, Division of Radiological Health, "On January 7, 
1987 or any approved extension date thereafter, Respondent (i.e., Mr. Witherspoon) was 
to voluntarily and immediately relinqllish to the Department any arid il!J licenses or . 
permits previously issued to the Respondent by the Diyision of Radiological Health." 
This statement implies that the DWI State oflN license S-4715-Hl 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 radioactivity 
every day of their lives. Some things that one can do to increase our exposure to radi11tion 
above this background level include smoking cigarettes, medical radiation exposure, 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, Definitions;and 
20.1004, Units ofRadiation Dose: 

Absorbed dase means the energy imparted by ionizing radiation per unit niass of · 
irradiated material. 111e units of absorbed dose ace the rad and the gray (Gy) . . 

Activity is the rate of disintegration (transformation) or decay of radioactive material. 
The units of actlvlly are the curte· (Ci) and the becquerel (Bq). 

Airborne radloacl'lve mater/al means radioactive material dispersed In the air In the 
form of.dusts, fumes, particulates, mists, vapors, or gases. · · 

Background radiation means.radiation fi.om cosmic sources; naturally occurring 
radioactive material, indudlng radon (except as a decay product of source or special 
nuclear material) ; and global l'allout as It exists In the environment from the testing of 
nucleer explosive devices or from past nudear accidents such as Chernobyl that 
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contribute to background radiation and are not under the control or the llcensee. 
"Background radiation" does not lndude radiation l'rom source, byproduct,. or special 
nuclear materlals regulated by .the Commission. 

Co/lect/ve dose is the sum of the' individual dt;ises received In a given period of time by 
a specified population from exposure tb a specified source of radiation. . . . 

C9mmitted eff-ectlve do'se equivalent (He.so) Is the sum-of the products of the 
·weighting factors ·appllcable to each of the body organs or tissues that are Irradiated 
and the cqmrnltted dose equivalent to these organs or tissues (He.so= :I:WTHT.so) . 

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 (Hd), which applies to external Whole-body exposure, Is the dose 
equivalent at a tissue depth or 1 an {1000 mg/cm2). 

Dfstlngu/sl1abfe from background means that 'the detectable concentration of a 
radlonucllde is statistically different from the background.concentration of that 
radlonucllde In the vicinity of the site or, In the case of structures, In similar materials 
using adequate measurement technology, survey, and statistical techniq1,1es. · 

Dose or f?dfatlon dose ls a gener1c term that means a~sorbed do.se, dose equ!valent, 
effective dose equivalent, committed dose equlvalent, committed effective dose 
equivalent, or total effective dose equ141ent, as defined In other parag~phs of this 
section. · 

Dose equfvafent (Hi-) means the product of the absorbed dose In tissue, quality factor, 
and all other necessary modifying factors at the location of interest. The units of dose 
equivalent are the rem and slever:t (Sv). 

Eff-ecUve dose equlvalent (He) ls-the sum of the products of the dose ~qulvalent to the 
organ or tissue (HT) and the welghtlpg factors (WT) applicable to each of the body 
organs or tissues that are Irradiated (He == l:WTHT ). 

Exposvre means being exposed to ioni2ing. radiatlon or to.radioactive material. 

ExL'emaf dose means that portion of the dose equivalent received from radiation 
sources outside the body . · 

Internal dose means that portion of the dose- equlvalen~ recelved' from radioactive 
material taken Into the body. 

licensee means the holder of a license. 

Umfts (dose llmlts) means the permissible upper bounds.of radiation doses. 
- . 

Member of the public means any individual except when that Individual Is receiving ari 
occupational dose. 

Monitoring (radiation monitoring, radiation protection monltortng) means the 
measurement of radiation levels, concentrations, surface area conc:i?ntratlons or 
quantities of rad ioactive mater1al and the use of the results of these measurements to 
evElluate potential exposures and doses. 
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Occupational dose means the dose received by an Individual In th~ course of 
employment In which the Individual's assigned duties Involve exposure to radiation or 
to radioactive material from licensed and unlicensed sources or radiation, whether In 
the possession of the licensee or other person. Occupational dose does not lnc)ude 
doses received from background radlatlon, from any medical administration the 
individual has received, ffom exposure to lndivid.uals administered radioactive material 
ai:id released under§ 35.75, from voluntary participalion in medical resean:h 
programs, or as a member of the public. 

Pub/le dose means the dose received by a member of the public from exposure to 
radlalfon or to radioactive material released by a licensee, or to any other source of 
radiation under the conlrnl of a licensee. Publlc dose does not lndude occupational 
dose or doses received from background radiation, from any medical administration 
the Individual has received, from exposure to Individuals administered radloa<.:tlve 
material and released under§ 35.75, or from voluntary participation in medical 
research programs. 

Rad Is the special unit of absorbed dose. One rad Is equal to an absorbed dose of 100 
ergs/gram or 0.01 joule/kllogram (0 .01 gray) . 

. Radiati on ( Ionizing rad iation) means· alpha partldes, beta partides, gamma rays, x
rays, neutrons, high-speed electrons, high-speed protons, and other partldes capabie 
of producing Ions. Radiation, as used ·1 0 t:.hls part, does not lndude non- Ionizing 
radiation, . such as radio- or microwaves, or visible, Infrared, or·ultraviolet light. · 

·Rem Is the special unit of any of the quantities expressed as dose equivalent The dose 
equlvt1le11t in rems Is ~tjual to the absorbed dose in rads multlplled by the quality 

. factor (1 rem"'0 .01 slevert) . 

Survey means an evalulatlon of the radlologlcal conditions and potential hazards 
Incident to the production, use, transfer, release, disposal, or presence of radloactlve 
materJal or other sources of radiation. When appropriate, such an evaluation Includes 
a physical survey of the locatlon of radioactive material and measurements or 
calculations of levels of radiation, or concentrations or quantities of radioactive 
material present . 

' Total Effec/Jve Dose Equivalent (TEDE) means the sum.of the effectlve dose equivalent 
(for external exposures) and the committed efre<.:tlve dose equivalent (for internal 
exposures) . . 

Unrestricted area means an area, access to which i.s neither limited nor controlled by 
the licensee, 

Whole body means, for purposes of external exposure, head, trunk (lndudlng ·male 
gonads), arms above the elbow, or legs above the knee. · 

In addition to the above definitions Table 1004(b).1 i s reproduced below sl1owing 
the quality factors for different radiation types relevant to the exposure scenarios· 
discussed ii:i this report. .finally, use o~ the term "conservative" as related to the · 
type of dose reconstruction that has been performed for Mr. Payne's work 
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. · 
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Table 1004(b).1-Quality Factors and Absorbed Dose Equivalencies 

Quality factor Absorbed dose equal' 
Type of radiation 'to a unit dose 

(Q) equivalentll 

X-, gamma, or beta radiation ·1 1 

Alplla particles, multlple·charged particles, 

1
flsslon fragments and heavy partldes of · 

junknown charge · . 20 0.05 

Neutrons of unknown energy 10 0.1 

I High-energy protons 10 0.1 

• Absorbed dose in rad equal to 1 rem or the absorbed dose In gray ~qua! to 1 Sievert. 

People can be expos.ed to Il\diation in two ways. The first' way is referred to as direct 
exposure. This is when people spend time in proximity to sources ofradiation. For 
ex41nple; if someone stands near something that is radioactive, sufficiently energetic 
gamma rays ( sirriilar to x-rays) from the source may be absorbed by tbe body causing 
exposure. T11is is somewhat like when photographic film is exposed to light When the 
person is no longer near the radioactive· source, the exposure stops. 

The second way is refe1i'ed to as 1ndirect exposure. This happens when radioactive 
materials are taken into the body. Ibis cali happen if one ingests or inhales the · · · . 
radiO?Ctive material, or it is absorbed through the skin 01' 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 Jung. The polonium particles give 
off alpha radiation that 'is absorbed by the surroundfug lung tissue. This is an ~xample of 
indirect radiation exposure. Indirect exp.osure continues as long as tfie m~~erial remains 

. within the body and coutinues to giv!! off radiation. Often radioactive materials taken 
into the body expose one or more specific organs, rather than the entire body. This is · 

. called exposure to the "target ·organ". For example, inhaled polonium-210 ~'targets" the 
lungs. The isotope of potential concern in Mr. Payne's case is uranium, which when 
inhaled targets the lungs in a manner similar to poloniuin. 

Another term that needs to be defined is "source term". Source term refers to the physical 
and chemical make up of the radioactive material to which people Can. be exposed .. In the 
present case the source term consists of uranium contaminated scrap metal. The source 
t~ will be :furtl1er described in the following sections. 
Wl1en people are exposed to radiation it may increase the risk of developing certain 
cancers. Not' all persons exposeP. 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. 
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3. Time-M<Jtioi1 Study fo1· ·Mr. Payne'~ ~ailrnad Work History Between 1963 and 1985 

In order to calculate a potential radiation dose, it was necessary to determine what areas 
were occupied by I\lfr. Payne, how long he was present in each area, and what activitieli 

. he may have performed related to his job responsibilities. This is refen-ed to as a <Ctime 
motion study". It determines the "occupancy" or how long a person was present in a 
iocation where they may have been exposed to radiation. 

One offue most challenging tasks for the tinie motion study is to establish~- Payne's 
occupancy and whereabouts while working for CSX on 1he Witherspoon Site. From.his 
testimony related to his employment and where be worked, he apparently acc0mpanied 
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 unr~lated 
to the DWI site. Which year this actually was he could not recall. Regardless, I will 
·assume t:hnt for this period (1963-1975/6) represents a total of13 years when he 
perfonned 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 retUmed to · 
work delivering and retrieving rail cars at the DWI until in mid-October. After mid- . 
October 1985, CSX employees were no longer allowed to enter the DWI site per a CSX 
directive. The 1 plus 7 year gaps iu performing work at tbe DWI site.is taken directly 
from page 114 ofMr. 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 
tl1e RR in the Oak Ridge/Knoxville area. Further, I will rely on the State of TN, 
Dcp~rtment of Public Health, Radiological Health Service re".Ords provided ·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. I will conservatively asswne that Mi'. 
Payne was involved in each and ·every shipment into and out of the David Witherspoon, 
Inc. site located at 901 Maryville Pike, Knoxville during the perio4s oftinie he could 
have been present. Tue followulg is a discussion of realistic yet very conservative · 
exposure scenarios. 

a. Time•Motion Disc~ssion for RR Car Deliveries nnd Pickups 

Jn order to properly frame the diSCUSSiOD relative.to the d.irect radiation ell.."JlOSUTC 

M:r. Payne may have received in' the course of his employment by CSX while . 
making deliveries to and picking railroad cars up from the DWI site,l musi first 
qetennine on the frequency with which these activities took pla9e. 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 r~eived by DWl and/or shipp.ed 
from the PWI facility. TuiS information is presented in Table 1 below. 

It is apparent from the individual mo11thly shipment records that for uea:~ly 6 
months at a time there were few or no shipments coming irito or out of the fucility. 
For our purposes, I will assume that Mr. Payne is riding inside open gondola cars 
for both incoming and outgoing shipments. I will also conservatively assume that 
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each and every shipnlent into and out of DWI contains radioactively contaminated 
scrap metal. It is my opinion that this is likely conservative by at least a factor of2 

, or more in Mr. Payne's favor. Per Mr. Payne's testimony, in additioI). to the 30 
minute rid~ from the West Knox Yard to the gate at DWI, he would spend an . 
additional qO 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. · 

·Based on this infonnation and testimony of Mr. Payne, I can establish that, on 
average, Mr. Payne between 1963 and 1975/6, and then again from 1984-1985 }Day 
have been on the DWI site approximately 2 hours per week, for 50 weeks ~r 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. 
l'.ayne's testimony that he was at the site somewhere between "infrequently" 
(pl23-126of10/17/08 deposition) and "3 times per week" (p55 ofl0/17/08 
deposition) is generally favorable to Mr. Payne. 

· Table 1. Average Monthfy Rail Shipments to and from :Qavld Witherspoon, 
Inc. 196,4-1971. · 
· Average Monthly Rall Shipments by Year 

Year~ . 1964 1965 1966 1967 1966 1969 1970 1971 
MonthV 
Jan 8 8 2 0 8 0 
Feb 5 2 3 3 0 5 0 
Mar 18 O 4 11 20 4 2 · 
Apr 22· 1 19 9 16 3 
May 11 5 17 9 11 . 27 
Jun 4 7 1 39· O 20 6 
Jul 7 13 5 33 4 0 1 
Aug 5 7 6 18 7 4 3 
Sep 5 o 4 15 4 o 2 
Oct 3 0 9 14 1 0 1 
Nov 6 18 9 o O 0 
Dec e 1 14 ·5 o 3 o 

· ".'veragetmor :,::.\::-::; .. : ·s.1>:·,_:::,\ :i;.;:._-. 1.a.;:,;-: 5.fi',;;i 1s:i::~~' 4~·>.:'. ·a.3 .~ ·:.:":'s .·o. .. :.;.: o:n.= 
f:..verage/yr.; : .. ;.,; : 1964-1970: ... ; ;<:; / .C ·;,:.; 

Annual 
On-

Monthly Ave. Site 
Year Shipments Hours• 

1964 5 60 
1965 8 96 
1966 6 72 
1967 15 180 
1968 4 48 J 

1969 6 60 
1970 5 12 
1911 1 16 
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:: Average:7. .. :<·· ~ :: : ~:;.:·\ 7 ;·.:',:·':.'<<»; ~4_:\:.: 
• Annual hrB assumes 1 hr/trip 
••Averages omit 1971 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 gate. The second p~riod was.the 

· time spent on the ground inside the DWI site, checking switches, walking along 
tbe cars as they were moved onto the sit~ and positioned under the metal process 
shed, then setting brakes, uncoupling cars, etc. It is asswned that he would . 
continue t() perform sii:nilar duties to pick up scrap loads that were being moved 
off the DWI site. · 

With regard to the time spent inside the gondola cars, it was estimated that the 
exposure time included 2 shipments per week, 50 weeks 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 tota.l of 

) 00 hours per year. Tt should be noted per the above discussio'n that th~se 
. estimates ure in agreement with Mr. Payne's testimony of his ti.rile spent at DWI 

and is !Ikely in his favor by at least a factor of 8/7 or 1.15. 

b. · pirect Exposure to Scrap and Oth~r Materials 
According to Mr. Payne's testimony, working as a SVl'.itchman, he would · 
.accompany the gondola cars loaded with uranium contaminated, metal scrap from · 
the West Knox Yard. The origin of the material was the Oak Ridge Y-12 facility, 
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 look back on the remaining cars in the tram. To do this he testifies that he would 

. ride 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 1hetrain wa5 low (-Hi mph) and the distance traveled (-3 
miles) was short. Therefore, the first opportunity for direct exposure is when Mr. 
Payne is riding in the l_ead gondola and is potentially receiving direct cxposu(e 
from the uranium contaminated scrap.and other radioactively contaminated 
material delivered to the DWI site. 

Based on measurements made by 1he DWT radiation safety officer, Mr. Fields and 
by the State of JN Department of Public Health, Radiological Health Service 
inspectors, the potential direct exposure rates from this uranium contai;ninated 
scrap ~etal and other radioactively co~taminated material, varied considerably. 

For routine loads of uranium contaminated scrap I will conservatively assume that 
Mr. Payne was in a radiation field of 1 m.R/hr while traveling inside the gondola 
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cars. Again I wm use the same assumptions above that deliveries are made 2 times. 
per week 50 weeks per year and that Mr. Payne rides in the cars for 30 minutes per 

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

Tile lung dose ca:Jculntion factor applied to a whole body dose assilmes that w}Jile 
Mr. Payne is riding inside the gondola that 37.5% of the time the dose to the Jung is 
an.teriorfposterior (A/P, or front to back), 37.5% or the time posterior/ anterior 
(J!IA, or back to front) and the remaining 25% is rqtational (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 1.1385. 

In l 963 Mr. Payne reported riding to the DWI site with drums of scrap later. 
de8cribed in the record as uranium t~gs. Mr. Payne's testimony s}Jows that he 
ree<1lls making several trips to get.all the drums to the DWI site .. To conservatively 
estimate this dose, I assume that there are a total of30 drums (20-30 drums . · 
reported in October 17, 2008 testimony, pl33), that 3 drums were delivered at a 
time and .. thilt he .was at the point of the highest measured contact reading for any of 
the drun1s per a 1980 inspection report or 4 mremlhr. Ther:efore, assuminglO trips 
at 30 minutes ·per tr.ip at 4 mrem/hr gives Mr. Payne a dos~ of 20 mrem. The lung 
dose is calculated as 1.13 85 times 20 mrem or n:s mre01. lt should be noted that . 
this activit:j 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 
mremlhr and 150 mrem/hr. In .these cases each event is considered to be a one of a 

· ~1d occurrence that lasted for 30 minutes. The maximuµi .whole body dose· is 102 
. mrem and the maximum lung dose calculated for these activities is 116 mrem. . 

Jn summary, Mr. Payne has 3 different types of doses to the lung while riding in 
gondola cars being delivered to the DWI site: 

• ·A lung dose of 56.9 mrem/yr f<;ir a total of i5 years (853.5 mrem) 
• A lung dose of22.8 mrem from the drum·Jransport trips, and · 
• A Jung dose of 116 rnrem 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 determining the hmg dose while 
.1idingin the gondola are in Mr. Payne's favor 'and include: 

• All shipments are received by rail nt DWI and that Mr. Payne was involved 
with ev~ry shipment even though he was likely not. Th!s also assumes that 
no shipments are Ieceived by truck at DWI which is contrary to the YITitten 
record. 

• As·suming a total of30 versus 20 drums of uranium turnings 
• Assuming that only 3 drums of uranium turnings are del iveted at a time ( 10 

trips) 

· fy1JW Corpqratiori 
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• Assuming Mr. Payne is always standing next to the drum with the·highest 
.measured exposure rate · ·· 

• Assuming that for "routine" trips that Mr. Payne is again standing next to 
material exhibiting the highest exposure rate . 

<> Assuming for tho non-routine trips that the measured exposure rates do not 
·have a measured beta radiation component and are strictly.gamma radiation 
measm·ements (i.e. roughly a fuctor of 10 high) · . 

• Assuming that each and evei:y deiivery to the DWI site involves uranium · 
contaminated scrap or other similarly contaminated radioactive material 
111e record is clear that not all scrap metal received was radioactively 
contaminated( see Refer~nce I) 

' ii. Direct Exposure While Working on the DWI Site 
The nexf activity for which a dose due to direct exposure must be calculated is 
for f\te time Mr. Payne spent on the site perfonnihg the actual deiivery of the 
gondola ·cars at the DWI site. Per the narrative above, I assume that this 
evolution takes one hour to complete. I have .also -~sumed that this activity 
occurred over a period of fifteen (15) years anq 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 offroi:n 0.026 mR/hr to.0.4 mR!br. However, I could assurpe that Mr . . 
Payne is walking the majority of the time(> 50%) on the east side ofthe 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 assumptipn 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 'mRJbr the entire time 
he spends on the DWI site. This simplifies the calculation as follows: 1 hour 
per ~hipment, 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 mrern/yr due to · 
the assumption of a rotational exposure geometry dose conversion fuctqr . . 
based on Mr. Payne's movements on the site. Over 15 years of exposure. this 
totals 600 mrem wh61e body dose and 540 mrem to the lung. 

it is my opicion that this calculated on site dos~ is a significant overestimate 
'. of the dose Mr. Payne could have received since I have used the highest 

measured exposure rate for the Candora trjangle portion of the site where he 
frequented rather .than an average general area exposure rate that is on.the 
order of 0 .04 mRJhr or less. This highest reading was measured in one .1 

J".vf.J:W Corporation 
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localized spot in w1 an<1.y of drums of uranium metal turnings stored on the 
west side of the track leading to the metal shed by State of1N officials in 
1985 (See Figure 1 below). Therefore, the estimated total dose associated with 
his wmk activities 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 l. 1985 Hand~Dra~ Rad.iation' S~rvey 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.) 

c. Indirect Exposure to Potential Airborne Uranium Contamination 
The indirect exposures that must be considered for the time period encompassing 
.MI. 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 qnsite activities iiss_ociated with· rail . 
car deliveries. In both cases I assume for purposes of this dose reconstruction that 
the resuspended uranium particufates could have been inhaled by Mr. Payne in the 
course of performing his work activities for CSX. . · 
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Per Mr. Payne's testimpny,·many times when he was perforining his work on the 
·DWI si te,,·tbe 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, fi:om an eXpOliUre pathway point ofview, 
muddy soil .and rain would negate this inhalation exposure pathway, both from the 
r~lease ofurnnium 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 
126 days per year. Table 2 shows the infonnation retrieved from the web site 
http://www.met.utah.edu/jhorcl/html/wxfclimate/daysrain.html which lists. similar 
data for a host of US cities. These data are also directly relevant for the time period 
Mr .. Payne is reported to have worked for CSX~&. these deliveries to and 
pickups from the site. 

. Table 2. Average Days of Precipitation by Month, 0.01 Inches or More (51 
years of Data Through 1993) for Knoxville TN 

YRS JAN FEB MAR APR MAY JUN JUL. AUG SEP OCT NOV DEC ANN 

s1 11 ·11 13 11 11 10 . 11 9 s 8 10 n 126 

From this meteorological information it is readily apparent that at least one thlrd of · 
the time that the unprotected scrap metal malting 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 testiµJ.ony. It is also reasonable to . 
assume that since the DW1 site soffwould not dry instantly that it would retain 

. moisture and likely was only in a "dusty" condition in °the traditional "drier" · 
months .of the year name!)' 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 containinants in the soil or resident in and on loacts of uranium . 
contaminated. scrap was significantly diminished or cotppletely negated by these 
rainy and/or we\ conditions. From the precipitati<;m data a1Jove, on average it r;:iins . 
34.5% of the time. It is my opinion that 113 of the time of the I 00 hours Mr. Payne 
is reported to have been on site that this same probabilitY of rai1;1 exists. Therefore I 

· will assume that for only 65.5 hours per year Mr. Payne has the potential to be 
exposed to aiJ:bome µranium 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 particles 
regardless of origin. 

:As desc.;ribed above, Mr. Payne rode at the front offue first gondola car when loads 
of scrap metal (contaminated or not) were moved Qnto 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 
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pbssi.ble 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 contami:Oated .. 
· surfaces towiµ-d 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 Ki1oxville 
at~a 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 .. 
These data were retrieved :from the internet from the site . 
httu://home.pes.ccim/windroses/. , : 

Figure 2. Wind Rose Pi:epared by Pacific Environmental Semces, Inc. (PES) 
· Using tlte Prugran1 WRPLOT that was Developed by PES for the U. S. · 

Envil'onmental 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 tl'aiu movemeot, wou1d teo.d to blow any contamination that might be 
dispersed away from Mr. Payne rather than toward him. Therefore, ·the probability 
whereby Mr. Payne is exposed to resuspended contaminatio~ existent on scrap 
meta1 while it is beiog transported tu DWI is considered to be _significantly less 
than his on site exposure potential. 

The estimated dose can then be calculated for these two work activities whereby 
Mr. Pnyne is potentially exposed to airborne contaminatioa as follows: 
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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 Jt is 
pulled oflSite, I will use.the maXimum contamination level allowed f~r release of 
contaminated scrap 1i:letal of25,000 DPMllOO cm2 alpha. It should be noted here 
thatAEC Manual 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 cm2 and to be no more than a maximum of 
25,000 DPM/100 cm2

• Our assumption for uranium ~ontaminationlevels on scrap 
metal loads entering the DWI .site are therefore 5 times the allowable average 
value. It is extremely unlikely that a shipment with this high an alpha smearable · 
contamination level would have ever been.released to a'radioactive materials 
licensee. 

With regard to the source term for this calculation l have used the information 
contained in NCRP Report 141 (Reference b), on page 31, Tabl~ 3.5 it'provides. 
the nuclide make up of scrap metal derived from uranium enrichment facilities 
such as Y-12. TI1e nuclides and their activity are as follows: 

Nuclide 
Tc-99 
U-234 
U-235 
U-238 
Pu-239 
Np-237 

Activity(%) 
55 
43 
1.4 
0.5 . 
0.01 
0.001 

Based on the above discussion and the specific nuclide source term, ifI assume 
that these concentrations are resuspended into Mr. Payne's breathing zone, the 
total lung dose received from intakes over the 15 years of this activity would be 
280 mrem. The correspondlrig committed effective dose equivalent (CEDE) 
would be 47 mrem. These dose calculations take into account the amount of 
annual reported rainfalJ 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% oftlic time and 
therefore unavailable for resuspension. The ti.mi.Ilg 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 tl1e hmg do;ie and CEDE calculated above. Despite this 
reduction in dose due to local weather conditions, it is my opinion that Mr.' 
Payne's estimated doses for this exposure scenario is overstated 1Jy a factor of at 
least 5 and more likely by a significantly larger margin. 

Indirect Exposure to Airborne Ur:anium Contau,inalion in Onsite Soils 
For the case where Mr. Payne is performing his work activities at the DWJ site · 
acting_ as a flagman and switchman and walking next to the train as it is pushed 
into positioll under the metal process shed: Figure 1 depicts a cartoon drawing of 
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one of the potcnlial paths he could have taken while walking along side 1he train 
as it was moved into plac,e. To estimate Mr."Payne's potential for airborne 
exposure to resuspended uranium contaminated soils that existed along the tracks, 
I wi11 use the average of the highest J 0 uranium soil concentrations measured on 
site of 501 pCi/g (see Reference m). Assuming a normal resuspension factor of 1 
in a million ( lE-06) for disturbed soils, a heavy worker breathing rate of I. 7 cubic 
meters (m3

) of a.ir per hour and th~ same nuclide activity ratios as given above 
from NCRP Report 141, the calculated 15 year exposur,e 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 1he fact that the site soils would be 
unavailable for resuspension due to rainfall occurring on average .126 days pet 
year. 

Jt should also be noted here that the above dose estimate ass\Jmes a nuisance dust 
level of 12.5 mg/m3 

OT 2.5 t~es the current OSHA level of 5 mg/ in3 for 
respirable dust 

d. CSX Worker Exposure to Ambient Radiation Sources and Cs-i37 atOak 
Ridge RR Yard in 1983 

·Kocher (1990) issued a report (Reforence j)where ORAU measured and calculated 
an annual dose of 2 mrern/yr while ORNL measured and calculated a dose to CSX 

. workers of 4 mrem/yr from the presence of c~ 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, tj1e year he was reported to have worked on the Oak Ridge site. A 
corresponding lung dose from ibis 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 19!13 derived from Reference k, results in a whole body and lung dose of 
19.35 mrem. The total of all potential exposure for Mr. Payne from his working on 
the Y-12 site in 1983 is 2335 mrem to the whole body. Tbe dose conversion factor . 
assigned for the lung for tllis dose estimate 1s for .an isotropic geometry. The 

· resulting Jung dose is 13 mrern. . 

.4. Time Line of Regulations Pertinent tQ CSX Operations . 

Whether any oftbe regulations discussed in this section apply to Mr. Payne specifically is 
very much in doubt, however, this discussion aimS to provide a framework.against which 

. bis potentinl historical expos~s can be evaluated. 

a. Discu!!sion of Regulatory Framework · 
Broadly, fiye areas of federal regulation may have applied to this case: 

o · Atomic Energy Commission (AEC) -1946-1974 

MJW C<!rporation 
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o Nuclear Regulatory .Commission (NRC) - since 1975 
o Energy Research and Development Agency (ERDA)__,_ Oct l 974 to Oct 

1977 
o Department of Energy (DOE) - since 1977 
o Department of Transportation (D01) 
o Department of Labor (OSHA) 

During the referenced time period, the AEC regulations succeeded to ERDA 
regulations in 1970 and in tum to the DOE regulations in 1974 .. These regulatfons 
governed the actions of Oak Ridge in the use, possession, storage, production, and 

. transfer of radioactive materials. Th~y would have little or no application ~cyond 
tho physical boundaries ofORNL. ' · ~ 

.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 "Agr~ement State" radioactive materials 
licensees. The OSHA regulations in part govern permissible levels of radiation 
exposure in "Restricted Areas". · 

AEC Regulations 

While the AEC regulations had little or no bearing on the CSX employees with 
respect to exposures received not on the ORNL site, the· work.er exposure . . 
limitations can help 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 (1,25 0 mR per calendar quarter) whole body ex.posure. The · 
''whole body" included the trunk of the body, 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 lo.ng as their . 

· cumulative exposure did not exceed 5000 times their age in years minus 18) . 
. Occupational exposure to minors (less than 18 years old) was limited to l 0% of the · 
adul t limit, or 500ruR per year. The limit to the fetus of an occupational worker 
was limited to 500 mR during the gestation period. 

In addition tbe AEC regulations established "maximum permissible 
concen1.rations" for" airborne radiOactivity. Specific 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 ar_eas. _The limits were weighted upon. a presumed40 hi work week. 
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DOT Regulations 

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

In 1966 DOT was created and/or recodi:fied and provided that the FR.A, the Federal 
Highway Administration (FHA) aod the Federal Aviation Administration (FAA) · 
would c.ome under the DOT. The DOT secretary doled out and delegated authority. 

The 197 5 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 regulations in 49 
CFR 262 and263. 

In 49 CFR 171 and ] 72 is the regulation governing transportation for hazardous 
materials. In 49 CFR I 72.l(f) it talks about the fact that no person may transport a 

: hazardous material in commerce without following the reglilations, "then each . 
carrier who transports a hazai'dous material in commerce may rely on 'information 
provided by the o:fferor of the hazaidous material or a prior carrier µnless the 
cariier J01ows or, a reasonable person acting in the circumstances and exercising 
reasonable ca1:e, would have knowledge that the infonnaiion provided by the 
ofteror or prior carrier is incorrect." 

The DOT regulations as currently specified in Title 49 of the Code of Federal 
Regulations, as cimently enforced by the FRA and other agencies, are complex and · 
place many requirements upon persons who ship radioactive mat~rials. Some 

. general concepts included in these regulations are: · 

o Packaging- the required packaging for shipping radioactive materials I11.Ust . 
meet rigid ~pecifications. The required packaging is commensurate with the 
types and quantity of radioisotopes present, and the assoCiated potential 
hazards. Materials with low concentration of radioactivity (low specific 

· ·activity or LSA) and or low levels of surface contamination may be shipped 
in bulk 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 ~pecific 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 i.ncluded 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 regulations of the Occupational Safety and Health Administration 
(OSHA), has applied to workers invo!ved in "planf' 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 

- CSX (i.e., work in a railroad repair facility) . OSHA regulations do not apply to 
train transpoit operations. These operations are governed by the Federal Railroad 
Administration. ' . 

T°he following is a summary ofrelevunt sections of the .c.ummt OSHA standard 
that have been in effect for many years, citing the regUlation and providing 
comment for each. 

Regulation - Defmitions: 
.. 

Restricted-Area - means any area access to which.is controlled by the employer 
for purposes Of protection ofindividual from exposure to racliatiou or radioactive 
materials · 

Untestricterl 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 · 

Interprctation/Comment: 

It is possibly a key issue whether the plaintiff ever entered a restricted area. 
Presumably he worked in umestricted areas. The expectations placed on 
employers for actions ip. unrestricted areas under OSHA are essentially none. 
Restricting access. to an l!fCa because of security concerns does no~ 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)(l) 

· Except as pnwided in paragraph {b)(2) of this section, rw em.ployer shall posse.r;1, 
use, or transfer sources of ionizing radiation in such ti manner as to cause aey 
individual in a restricted area to receive in: any period of one calendar quarter 
from soW"ces in th_e employ~r's possession or control a dose in excess of the limits" 
specified in Table G-18: · 

TABLE G-18 

Who.le body: Head and trunk; active blood-
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form iug organs; lens of eyes; or gonads 

!Hands and forearms; feet and ankles I 18 3/4 

!skin of whole body I 7112 

Interuretatiou/Conunent: 

If the plaintiff worked in a restricted area the above limits would have applied. 
The whole body limit is typically thr:: most restricti"ve for individuals who are not 
physically handling radioactive materials. OS~ regulations do not address 
exposures in non-restricted areas. 

' Regulation - Exposure Limitations 2: 

. 1910.1096(b)(2) '• 
An employer may permit an individual in a restricted area to receive doses to the 
whole body greater than those permitted under subparagraph (1) of this paragraph, . 
so long as: · 

. 1910.1096(b )(2)(i) 

During any calendar quarter the dose to the whole body shall not exceed 3 rems; 
· and_.J910.1096(b)(2)(ii) · 

1910.1096(b)(2)(ii) . 
The dose to the whole body, when added to the accumulated occupational dose to 
the whole.body, shall not exceed 5 (N-1°8) re.ms, where ''N" equals the individual's 
. age in years at his last birthday; and 

19 l 0.1096(b )(2)(ii..i) . . . . 
The employer maintains adequate pa~ and current exposure records :which show 
that ihe addition of such a dose will not cause the individual to exceed the amount 
authorized in this subparagraph. As used in this subparagraph Dose to tlze wfwle 
body shall be deemed to include any dose to the·.whole body, gonad; active blood 

·fo11ning organs, head and trunk, .or lens of: the eye. 

Interpretation/Comment: 

The higher limit of 3 rem per quarter could have been applied at times for 
exposure within a restricted a~·ea. This provision probably will have no bearing on 

. the case. · · 

Regulation - Exposure Limitations 3: · 

19l0.1096(c) Exposure to airbome ra,tioactive material. 

MJW .C.orporation 
2009-1801 

Page 19 of25 

P3898 

03/27/09 

' . 

App. "311 



I 

Attorney Work Product Draft - Do N9t Cite Privileged and Confidential 

1910.1096(c)(l) 
No employer si}all possess, use or transport radioactive material in such a· manner 
as to cause any employee, within ;i. res'tricted area, to !Je exposed to airborne 
radioactive material in an average concentration in excess oftbe limits specified 
in Table 1 of Appendix B to 10 CFR .Part 20 .. 111e limits given in Table 1 are for. 
exposure to the concentrations specified for 40 hours in any workweek of 7 
consecutive days. In any such period where the number of hours of exposure is . 
Jess than 40, the limits specified in the table may be increased proportionately. In 
any such perfod where the number of hours of exp0sure is greater tltan 40, the 
limits specified in the table shall be decreased proportionately. 

1910.1096(c)(3) . • 
El.posed as used in this paragraph means that the individual is present in an 
airbom·e concentration. No allowance shall be made for the use of protective 
clothing or equi pmcnt, or particle size. · 

lntemretatjon/Comment: 

. If CSX employees worked within a restrjcted area, tlte concentration of airborne 
. uranium wouid have to be less then the esU!blished limits. The concentration 
. could be proportionately higher for persons who wotked less than 40 hours per 
week.: The current limit for uranium oxides is 2 E -11 microcuries per cubic 
centimeter (cc). ln the present dos~ reconstruction for Mr. Payne's on site .CDWI) 
exposure potential, it was assumed that the concentration of uranium ox.ides to 
which he ma.y have been exposed was 300 times this current limit. · 

Regulatio1i - Exposure Limitations 4: 

1910.1096(d}(2) 

1~10.109G(d)(2) . 
Every employer sl1all supply appropriate personnel monitoring equipment; such as 
film badges, pocket chambers, pocket dosimete~s, or film .rings, and shall require 
the use of such equipni.ent by: 

1910.1096(c1)(2)(i) 
Each employee who enters a restricted area under such circumstances that he 
receives, or is likely to receive, a dose in any calendar quarter in excess of 25 

. percent oflh.e applicable value sjiecified 'io paragi-apb (b)(l) of this section; 

Interpretatiou/Comm.ent: 

Since. ~·. Payne would not be expected to receive an exposure of25% or more of 
the limit, no radiation dosimeters would have been required. 
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Summary 

. , 
The overall conclusion that] have reached from this research is that CSX violated 
no law with regai'd to Mr. Payne's potential r~diation exposure while employed 
regardless of his work activity. It is my opinion within a reasonable degree of 
scientific certainty that CSX provided Mr. Payne with a reasonably safe work 
place. · · 

5~ Sl!,mmnry of Estimated Lung Doses for Mr. Payne's Varions Work Activities 
· Table 3 below summaries the dose information contained and discussed in the abo:ve 
sections. 

Table 3. Lung Dose Summary for Various Exposure Scenarios in This Report 
. Scenario · Lung Dose(mrem) 

Direct Exposure - Gondola {routine) 854 
Direct Exposure - Gondola (non-routine) ' 116 

·Direct Exposure - Uranium Turnings Drum Transport 22.8 
Direct Exposure - DWl·Slte · · 540 
Direct Exposure - Oak Rl~ge (Cs-137) 2 
Direct Exposure -Ambient (Y-12) · 10 
Internal Exposure -Ambient (Y-12) 1 
Inhalation - Gondola · 280 
Inhalation - DWI Site 1560 

Figure·3 grapbically reports the infomiation 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 BarOraph ShoVlf~ the.Relative Maglilt~do 9fEstimated Lung Doses (mrem) for 
Vedous Weik AcUvltles for Mr. Payne While Employ~d by CSX Related to the DWI Sile · 

and Elsewhere Compared to AlloY111ble Doses to the General Public · 

PlO - - - -- ---- - -- ---- --- - ·~-- - -----·- - - - - - - ; ___ --~ -·-----'- -·~-=--·--':.. - .-----
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ll1n•port 

Exposure Scenario . ' 

Figure 3. l3nr Graph of Summarized Lung Doses Detailed in Table. 3 and Co~pared 
to Allowable WltoleBody 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 Iris work in 1983 at the Oak Ridge 
Yard to the allow ab le 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 more significant when one 
considers that the allowable dose to any orie organ (such as the lung) to a inember'ofthe 
general public was a factor of! 0 higher than the then the last bar shown in Figure 3 
above. 

To make this point clearer thatthe allowable organ dose to a member of the ger~eral 
public is ten times higher than that shown in Figure 3.above, Figure 4 compares the 
actual allov.,;oble organ dose over a 15 yi;ar period with the sum of all doses for Mr. . 
Payne's CSX-related work acti'vhies. Figure 4 demonstrates graphically that Mr. Payn, as 
a member of the general publ~c, could have received~ 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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Scenario 

Figure 4. Bar Graph Comparison of Mr. Payne's Tota.I Estjmated Lung Dose to ·the 
Allowable·Organ Dose for n Member of the General Public for 15 Years. 

6. Comparison of Dose Scenarios to Po-210 Radiation Dose Received From Smoking 
Cigarettes · 

In this section I will provide a Pie chart which repeats the.data from Table J that repor1s 
lpe conservatively estimated lung doses calculated for all ofMr. 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 !wig that range from a low of llOO mrem to a high of52000 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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Compari~on of Work-Related Radiation Exposue Scenarios 
and Cigarette-Smoking Related Radiati~n Dose to the L.ung 

!iii Smoklrg - 26 yeem . 

a Direct !=Jcposurn - GondolB (rouGrie ). 

e Dire~ El<posure - Gond.ole (non-ro~ne} : 

o Direct El<posure - Uranium Tllllngs Drum Tmmpo~ 

D Direct El<JJO&~ - DWI Sile :. . . . ·. 

• 01~ El<pos~ - oak RJdg·e (cs:137) · 

Ii!! Direct Exposure - Ambient (Y-12) 

Ill lnleqial Exposure -Ambient /Y-12)• 

· ~ lnheleUon- Gondola 

•lnhalafon-DWISite · · 

_Figure 5. Comparison of Lung Do~e Estimates From Work Activities Over 15 Years 
an·d From Smoll.ing for U years · 

~umma11' 

.In summary, Figure 4 above shows that in relative terms, and ass~ning very conservative 
· estimates of lung dose for Mr. Payne's work-related activities while employed by CSX, 
the dose to the lung ba.Sed on Mr. Payne's smoking history conservatively represents 89%
ofthe total estimated lung dose. Based on the conservatisms used in the work-related 
Jung dose estimates described in this report, it :iB my profeSs:ional opinion that work-

.. · related exposure scenarios for Mr. Payne are overestimated by at least a factor of 10 
· related to the DWI site. 
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it\ddendu1ri 1 to ~ain Report by Dr. David A. Dooley for Payne vs CSX 

In troductio11 

In this addendum to the maill dose reconstruction report for Mr. Payne, a detailed list ofkey 
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 asswnptioris used for each in 
perfonning our aiialyses. 

IMJ'lA Professional Plus (!Dtegrafod Modules for Jiioassay Analysis} Version 4.0.36 

A computer code; 1he Integrated Modules for Bioa5say Analysis crMBA), was used tu ~mate 
annual organ doses (Reference 1). The IMBA Professfonal Plus edition was used for this "close 
re«onstruction. The lCRP 66 (Reference 2) lung model with default aerosol characteristics was 
assumed, in conjunction Vfith ICRP 68 (Reference 3) metabolic models. Ilv!BA.Professional 
Plus includes the capability to assess. an intake from bioassay measurement data., calculate 

. · bioassay quantities at different times from a specific intake, and calculate equivalent organ doses 
·and effective dose from a single intake. IMBA Professional Plus enables the user to perfo~ · 
basic internal dosimetry calculations (e.g., calculatfog doses from a specified intake, estimating 
an uitake from bioassay measurements and calculating bioassay quantities from a given intake). 
It implements the latest ICRP biokinetic models. For ~ndard 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 

· quality assured and comes with complete documentation. 

~ ([.nteractive J1adio!Jpidemiological f.rogram} 

Under the Energy Employees' Occupational illness Compensation Program Act of2000 
(EEOICP A), 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 fot 
causation by workplace exposure to ionizing radiation. The basis for this determination, as 
specified in EEOICP A, is the set of radioepidemiological table's developed by a National 
IilstiMes oJHealth Ad Hoc working group in 1985 (Reference 4), as they are upd~ted 
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 infonnation 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 Japanese atomic bomb 
survivors from Word War JI. 

Since this infonnatioi1 is specific for different types of cancers and the target organ for each type 
of cancer may vary, the doses entered into the I.REP (Reference 5) prograin are organ doses · 
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(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 !REP program is available to be run 
a± the following web site: https://V'iww.niosh-lrep.com/lrep nlosh/ . 

. IMBA 11nd IREP Assumptions Used for Calculations: 

Witherspoon Internal Dose COnsite and Rail Cars) 
· . For the Intake rates for all airborne potential at the Witherspoon site and on the gondola cars, the 

. following assillnptions were made; . 

• Total alpha contamination was assumed to be 100% total uranium. 
• The NCRP 141 (Reference 6) 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. · 

• For the intake of the radionuclides, the ICRP 66 lung model was ·used with the ICRP 68 · 
parameters applicable to each radionuclide and a 5 micron AMAD. The lung solubility 
types were selected to maximize the dose to the'lung (most insoluble recognized JCRP 68 
solubility type for of each was selected as shown below). 

Lung 
Solubility 
Type in 

Nuclide Activitv IMBA 
Tc-99 55% M . 
U-234 43% s 
U-235 1.4% s 
U-238 0.5% s 

. Pu-239 0.01% s 
Np-237 . 0.001% M 

G Annual lung d0$C$ were calculated for ea~h radionuclide from the beginning qf eXpOSUfe· 
through the date of cancer diagnosis (October 28, 2005). · · . 

• These annual lung doSes were entered into IREP as chronic doses, using a radiation fype · 
of "el~tron> 15keV" for the Tc-99 and "alpha" for tl1e rest of the radionuclides, and a 

. constant distributiou (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 io rnrem; these rows actually"t:ontain values that are smaller than 
.0.5 rnrem (and were rounded down to 0.000 in the display). 

• In the IREP input' sheet( see Appendix 1), ·exposure# 1- 43 represe~t the alpha dose from 
resuspension onsite. "" . 

• · ln the IREP input sheet, exposure# 44- 86 represent the electron dose (Tc-99) from · 
resuspension onsite. 

• In the IR~P input sheet, exposure# 87- 129 represent the alpha dose from resuspension in 
tl1e rail car. · 
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·• ··-
• In .the IBEP input sheet, exposure# 130 -172 represent the electroI.1 dose (Tc-99) from 

resuspenslon in the rail car. 

Y-12 Switch Yard IiJtemal Dose 
For the intake rates for all airborne potential at the Y-12 switchyard (1983), the following 
assu1npi:ions were made. · · 

• The U-234/5 ind U-238 intake rates from the Y-12 environmental TBD were used · 
(Reference 7). Tiie 95lh percentil~ of the intake rates for 198.3 were c0rrected from a 
2000 hour exposure year to 150 hours. 

• These lntakes were entered into 1MBA and IREP in. the same method and using the same 
parameters as the uranium discussed above except the fact that onJ.y U-234/5 and U-238 · 
were considered per the TBD. . 

• In the IR.BP input sheet, exposure# 173 - 195 represent the alpha dose from this 
exposure. 

Y ~12 Switch Yard External Dose 
·For the external potential at the Y-12 switchyard (1983), the following assumptions were made. 

• The annual ambient external exposure for the years 1948 - 2002 had been compil~ and 
combined into a distribution of dose rates (Reference 7). The 95th percentile of these 
value5 was used for this assessment (129 µRlhour). This value was used to assess the ' 
total dose based on 150 hours dnsitc. 

• .The full am1ual Cs-137 direct exposure dose was assigned for this year although it was 
calculated based on 200 hours.per year and there WaS actually only 150 hours of exposure 
in tliis case. 

• · ~otl1 exposures were adjusted to lung dose from whole body dose. based upon dose 
couversion factors (DCF) used in coajunction with IREP (Reference 8). For this 
exposure scenario, the isotropic DCFs (Hp(lO) doses to Organ doses) w~re 'used since the 
source dose is already in Hp{lO) whole body form and the source is not unidirectional; 
but the exposure would be isotropic (all directions). The min/average/max DCF:s for each 
energy range (30-250 keV photon for the uranium exposure and >250 keV photons for 
the Cs-13 7) were applie<;l to give minimum, average, and maximum lung doses. 

• These min/averagefmax doses were entered into !REP as a chronic exposure, triangular 
distribution (with tho~e values .in parameters l, 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. 

• 1n t!Je IREP input sheet, exposure# 196 represent theY-12 ambient direct dose from this 
·exposure. 

• In the·IREP input sheet, exposure# 197 represent tli.e Cs-137 direct dose from this 
exposure. 

Witherspoon External Cl 963 Delivery ofUranlum Turnings Barrels) 
For. the external pot~ntfol on ti1e gondola cars delivering the uranium tw·nings barrels in 1963, the 
. full owing assumptions were made. · . 

o Ten total'trips wHh exposure to the barrels (4 mR/hour). 

MJW Corporation Inc .Page 3 of21 . March 27, 2009 
2009-1801 Addenduml to Main Report 

. P.3907 

. . ~ . 

App. 320 · 



! . 

·! ·, 

J. 

I I 
i 

l 

I : . ! . 
! 

i L 

Addendum 1 to Main Report 

• Exposure was adjusted to ·lung dose from whole body dose based upon dose conversion 
factors· (DCF) used in c_;onjunction with IREP (refOCAS-lG-0001). For this exposure 
scenario, the DCFs (Ex.po sure (R) to Organ Dose (}IT)) were used since the source dose 

· is in Exposure form and !he source is unidirectional. . 
• Since it was unknown which direction the worker was facing, it was assumed that he 

would be facing forw?-rd or backward (away from or toward the source) for 75% ofhis 
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 oftbe train's surroundings at all times). 

DCF 
ireometrv 

AP 37.5% anterior to posterior - facing source 
posterior to anterior -facing ll.Way from 

PA 37.5% source 
ROT 25.0% rota.1ional - twisting and turning 

. 100.0% 

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

·., These min/average/max doses were entered into JREP as a chronic exposure, triangular . 
ctistribution (with those values in parameters 1, 2, and 3 respectively) assigned as 30-250 
ke V photons. · 

• In the IREP input sl1eet:, exposure# 198 i·epresent the 1963 barrel delivery direct dose 
from this exposure. 

Witherspoon External Dose COnsite) 
. . For the.external potential while working onsite at the Witherspoon site, ~e foll2wing 

assumptions were made. 

• 100 hours of annual exposure to the area source term ( 400 µR/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 (refOCAS-IG-0001). For this exposure · 
scenario, the rotational :PCFs (Exposure (R) to Organ Dose (HT)) were used .since the · 
"source dose is in E:icposure form and the source is generaliy unidirectional (assumed 
mainly from the ·bru.Tels 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 brak.e_s;etc. 

• The min/average/max DCFs for the energy range (30-250 ke V photon for the uranium 
exposure) were applied tO give minimum, average, and ma'ximum lung doses. · 

" These min/average/max doses were entered into IREP as a chronic exposure, triangular 
distribution (with those values in parameters I, 2, and 3 respectively) assigned as 30-250" 
.keV photons. . 

0 In the 1REP input sheet, exposure# 199 - 213 represent the direct dose while working 
onsite at the Witherspoon site from this eJ>.-posure. 
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Witherspoon External Dose cOn Gondola Cars) 

a ··· ·-
For the .external potential while working on the gondola cnrs between the Witherspoon site and 
the Knox yard, the following assumptions were made. 

• 50 hours of annual exposure to the area source term (1mR/b.our)"for15 years ofwor~ 
and various special direct exposures based on equiprtl.en~ found during -investigations at 
the site. · 

• Expostire was· adjusted to hmg 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 bei.J.i.g in the gondola car in the same manner as the barrels). 

• The min/average/max DCFs for .the energy range (30-250 keV photon tbrthe uraniwn 
. exposure) were applied to give minimum, average, and maximum Jung 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) assigned as 30-250 
ke V pl1otm;is. 

• In the IREP input sheet, exposure# 2i 4 - 228 represent the direct dose while riding in the 
gondola cars during routine deliveries . . 

• In the IREP input sheet, exposure# 229 "233 represent the direct dose wl~ile riding in the 
gonQ.ola cars dunng the special cases. 

Overarching IREP lnfonnation 

" 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" selected 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 later 1980's, he was considered a 
former smoker for IREP calculation pui-poses. 

IMBA, illEP and Pr·obal>illty of Causation 

The probability of causation (PC) (Reference 9) is" calculated as the risk of cancer attributable to 
radiation exposure (Rad.Risk) divjded by the sum of the baselirie risk of cancer to the general 
population (BasRisk) plus the risk attributable to the radiation exposure, then multiplied by 100 

- percent, as follows: RadR.isk xl00% =PC 
· Rad.Risk+ BasRisk 

, This calculati9n provides a percentage estimate belween 0 and 100 percent, where 0 would mean 
0 likelihood that radiation caused the cancer and I 00 would mean 100 percent certainty that 
radiation caused the cancer. . I ~;: 

Scien"tists evaluate the likelihood that radiation caused cancer in a worker by usmg mecj.ical and 
scientific knowledge about the relationship between specific types ·and levels ofradiation dose 
Blld the frequency of cancers in exposed populations. Simply explained; if research detennines 
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 he~ltb.), atid if the radiation e:x.posu"re 
levels are known in the two populations. then it is possible to estimate the proportion of cancers 
·in the exposed population thatmay have been caused by a given level of radiation. If scientists 
consider this research sufficient and of reasonable quality, they can th~n translate the :findings 
into a series of mathematical equations .that estimate how much the risk of cancer in a population 

1wciu!d increa5e as the dose of radiation incurred by 1hat population iricreases. The series of · 
equation.s, kno:wn as a dose-response or quantitative risk assessment model, may also take into 
account other b6altl1 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 detennine the likelihood that the cancer of an individual 

· ·work.er w~s caused by his or ber radiati?n dose:. · 

Proba bilify 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 as a worker for CSX. These radiation doses have been discussed in 
detail.in the main report bn this topic prepared by Dr. Dooley and the additional assumptions · 
pertaining tu these· calcu_lations.are explained in this document. The dose estimate is used to 
determine the Excess Relative Risk (ERR). The probability of Causation (POC) is determixied 
directly from the ERH . ." The relationsbi1) is: POC = ERR/(l +J;RR)* 100% 

From this equation it can be seen that an ERR of l is required to yield a PoC of ~0% (this means · 
that the risk due to exposure is the same as t11e risk naturally). For a given scenario, of time since 
exposure, age at diagnosis. type of cancer, type of radiation, etc., the ERR varies essentially · 
linearly with the dose. Tims, the ~oC is aclually a curve that would teclmically never reach ·100% . 
since tl).at would mean that there is 110 chance the cancer was natural, but it approaehes I00% 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 951

h percentile. ·. . . 

_NRC Regulations- Organ Dose vs. Wh~le Body Dose 

In our comparison to regulatory standards in Figure 3 of the main Tcport, we stated that :Mr. 
Payne as a member of the general public could have received a dose of 500 mrem/yr for the 15 
years he was employed by CSX due to the activities ofradioacti"e 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 m"rem/ycarto a member of the public; this limit was adopted in 1994. Prior to 1994 
the annual dose limit to a member of the general public was 500 mrem/yr as it was for the State 
of.TN. 
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. . 
The regulation does not specify the organ dose limit, but can be inferred from the information in 
20.1201 wbere the occupational. dose limit is 5 rem total effective dose equivalent (TEDE) or 50 

· rem total organ dose equ1valcnt (TODE). The.organ dose limit is clearly 10 times h~gher based 
on the fact .that organ doses for critical organs will always be larger than the.whole body 
effective dose. The following describes the c:u1Tent limits for members of the public and for 
occupational workers under NRC and State of'IN regulations given they are an agreement state. 

. . . 
· § 20.1301 Dos_e limits for individual members of the public. 

·ca) Ea.ch licensee shall conduct operations so that-

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

· background radiation, from any administration the individual has received, from exposure to . 
"individuiils administered .radioactive material.and released (!nder § 35. 75, from voluntary 

· participation in medical research prograibs, and from the Ucensee's disposal ofradioactive 
material into sanitary sewerage in accordance with§ 20.2003, and · 

(2) 111e dose in any unrestricted area from external sources, exclusive of the dose contributions 
from patients administered radioactive material and released in accordance with§ 35.75, does. 
not exceed 0.002 rem (0.02 millisievert) in any one hour. 

(b) lfthe licensee permits members of the public to have access to controlled areas, tbe limits for 
members . of the public continue to apply to those individuals. 

· § 20.1201 Occupationn] dose limits for adults. 

(a) The licensee shall control the occupational dose to individtiai adults, except for planned 
special exposures under § 20.1206, to the following dose limits. 

(I) An annual limit, which is the more limiting of-

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

(ii) The sum oftllc dee1>-dose equiv~Ient and the ·committed dose equivalent ~·any . 
individual organ or tissue other th.an the lens of the eye being equal to 50 rems (0.5 Sv). 

(2) The annunl limits to the Jens of the eye, to the skin of the whole body, and to the skin of the 
extremities, which are: 

(i) A lens dose equivalent ofl5 rems (0.15 Sv), and 

· (ii) A shallow-dose equival ~nt of 50 rem (0.5 Sv) to the skin of the whole l>o~y or to the skin of 
any extremity. 
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Appendix 2 - IREP Output Information 

Uploaded file: IREP input Payne.xis 

Date of-Run: 3/2S/2009 

Timeoff'un:. 12:14'13 PM ·: .. . . . 
NIOSH ID#: !l.Q.QQ!ID 

Claimant Name: Winston C. Payne 

qtalmant Cancer Diagnoses: 

Primary Cancer#~ : l~nq 
Primary Cancer #2: NiA 
Primary Ganeer #3: NIA 

Secondary Cancer #1 : ~-

Secondary Cancer #2: ill&" 
. Secondary Cancer #3: Ml8 .· . 

. . . . ...... . . 

--e . 

DOL District Office: CL 
NIOSH-IREP version:~ 

Analytlca/ADE vetsion: ·a.:o_ 
DOL.Case No: 000000000 

Date of Diagnosis: 2005 . 
Dale of Diagnosis: NIA 
Dale of D.l_agnosis: Wfl 
Date of Diagnosis: NIA 
Date of Diagnosis: . NIA 
Dale of Diagnosis: NIA 

. Claimant Information Used In Probability of Causation Calculation: 
Geiider: Male 

~lr:tJ1 Year. 1940 . 

Cancer Model: Lung (162) 

Smoking history (trachea •. bronChus, or ll.ing eancer_only): 

NIOSH-IREP Assumptions and Settings: 
User Defined Uncertainty Distribution: Loanormal(1 1 l 

Numper of Iterations: 2QOO. 

. ·General Exposure Information: 

Race (skin cancer only): NIA 
Year o( Diagno"sis: 2oos· . . . . 

Should alternate cancer model be run?: . No 

Former smoker 

Random. Number Seed: mi 

C!'.JrEXfi~y~-ar IL_ .... _<?.r~~n.. g.°.~.~. \~~V.L ........ ~: ... __ ... :~:JI E;;p. Rate II mt.. ___ 19?3 .. :JI Ccinstant(0.0481) . II.. ~r?.~.1~ . .IL 
· Radiation Type . 

alpha 

2 II· 1964 II Constant (0.0639) II chronic ii alpha 
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GJ · 1965 r='.--··-· Constant (0.0715) " IG;;~]C::~~. "';ipha · J 
[TI[_!~~_ ... JI Co~.:i_t~~3L _________ : .. :._J[_ chronic ·II. alp~~--~-.. . 
01. ... -~·~sz:_ ....11... .... ................... '.. c.o.~s~r:i.t_ (Q:~s1::4L ...... : ..... : ...... ____ .... ll.. ... ~~~<?.':1.i.~.: .. J _.: ......................... 9-!P~-.. : .. . _ ......... ···' 
[}JI 1968 .IL .... :.---· · . Constant (0.0849) · . I L _c.~~~~--. 1 --~----. ..:. .......... _ .. ~!pha : · 
G.JL.._..!§CJI . · -·- ---~ ... ~.?.~~-~a..i:i.t .. {~ :~~!~L ..... , ... _ II chronic II . · ; .· : : . . alpha -~--J 
!JOI j970. IL_...:. .. ~----~~~~-~-) _· _· . I chronic : I-- alpha · · · I 

[~.JL-.... ~-~n=mJI · c~~!~i:.lJ9.:.~~-~-~L __ , ___ , ... _c:.:.__I · chronic I alpha· .... - ........... J 
[Ifill -. 1972 _JL ... _ ..... · Constant (0.0925) l[~~-1"!!~...JL.. . ..:..: ___ ... __ .. ___ ~~~ I 

Diii ...... ~9-!.~ .. :.JI · ·· · . ' Constant (0~_4) .:.:~JL .. ~~1- __ . -_._ alpha· "::.:.-..... :: .. : ... 1 
@JI 1974 JI ...... :-. Constant (0.0945) . L~!~~~~JL .... .: .. ~·-·- ....... __ a,~~.~ .... .' I 

@][ __ ,~~?~ ... :JI . - _<?.~~!_a~\ .. <E.:.~.~~L~-----.-~--. .JI chronic II: · · · alpha - ·- .... _J 
CEJI 1976 ... JL._.> Constanf (0.048) _ . . - .......... IL. chronic II alph~--- ... - .. .. -..1 
[illl 1977 le=_ ...... _ Constant (0.0332) l@<?.~~~ ... ll. .. ........... , ............ i:>IJ?.~~ .... : .. _ I 

OIJI 197-8 JC .. ~ Constant (0.0261) _ .. _ ... :JL.~h~I _· . alpha - ---'J 
[fill 1979 IL .... _ .... _ .. __ :_ Constant (0.0211) _ llifo:<2..n~~ .. JL .......... - ....... : .. __ ~IP..~~----
[fflL. .... 1.~.~.QI - -~ ...... ~<'.~~~11.~. \9.~Q!.Z?.l ... -.. --...... =:=JI chronic II alpha . I 

1

1@] 1981 IL ..... : .. :_ ____ Consta~ (0.0148) _ · llib.i:~~-!~ ... ll. ____ ... :.---r ..... .... ~lp~~ .......... __ , __ JI 
!2.01 ..... .. ~-9~2 I ... ~?~-~!'.'1.~U-~:g.~-~.!.!. ............... ==::JI chronic II · · alpha II" 
l?IJ[_..1~.~~-.... II. .. ·---------~~~tJ.2.:~.?L.:..__: __ ~_;_ ....... 11. .... c.til'?.n.}9. ... l ... ~="----·--~!P.!:~ .. -...... ,, . ... _ .... J 
CillL ..... 19]£]1 ·---~·()-~~.~~-~~_\g~ q?._~~L:_. :~_.==-ii chronic II . .. alpha ., I 
[ill[_~~-~ ....... JL · Constant (0.0727)· - _ ......... ~ ... IL..Cfu@iJI _ . alpha · I 
r:EJL .. .!.~ - ___ ,.g_o~!~~~..\~:Q~~~L .. : ______ ==oJI chronic . le= __ .. _a~eha I 
[ffil___-_1_9.~.~ ... , .. JI Constant (0.020~L . ____ .. ........ I[ ctironlc II alpha- !I 
~I .1988 ·_...II......... ....... constant (0:0100) . _l[_~:~r.?.~!<?.J. alpha I · _ 
1137-Jl.. ..... ~~~~--JI . · _ Constant (~.: 01.~-~L______ . ........ :JI chronic II : . alpha I 

· [ill~ · ... JI.......... Constant (0.0114) JL._9-1.r.o_n,!~. II · alpha I 
@JI 1991 IL.~--.............. ~~:i~~~nt_~0.00977) II chronic JL: ____ ......... -.... ~-~P.-~~-.: ...... ..... _ .......... .J 
~CE~~ ... II. .... . Constant (0.00855) JI ~r.~_nic JI alpha · "I 
[illl · 1993 IL ........ _ ... ,., .. __ C~nstant (0.00754) l~~~-J .. :. ....... -....... ~!I?.~;;! _ __J 
[ill[ __ 1_9..~~ .. J[:~ · · Constant (0.00675) ..JL.~ronl~] · · · : · alpha · I 

. @JI . 1995 I[ : ........... : .. .. _ Constant(0.00609) ·I[ c~r.()_~i.?. J. ~-.. : _alpha · . j 
· ll!JI 1996 ·II ...... C::.O.~~-t~n~~q ._g_o.~~ II chronic Jl ....... __ ............. !"l!P.~.~ ........ _ ...... 

.. @]~97 _ \[,~,,........ · Constant (0.00507) JL~~.n.~c:.J[ alpha 

Lilli 1998 11 ...... ..... ~.()-~~!<:!~~ .. (o.004a5i lli§0.1~_.1 1... _ ............ ..: ....... ~.1.e_hri1 •. 
[3!.Jl.. ... __ 1 .~~iCJI .. C::.~~i~~!JO.:q~-~~l.. ... , .. .. _, .... _=il chronic IL · ~..... . ... ~'!?.~.~ ................ _ I 
m.JI 2000 IL ............ : .. -.. Constant (0.00397) . · I[ c.~;°,n.~ .. J · alpha · . I _ 

1§.JL ... 2o_QOLJI · .... ~~~S.~~~t..(~~og~~~l. - " · II chronic IL .......... '. ..... ~.lp~~-.......... .,......... 1-
IG@L_ .2.90?. ..... . 11 ............... -----~~r:i~tant (O :OQ~~-~L ______ .......... 11 .... chr.?.~!C:J[_ . · a!eha· · _J. 
~:.IT.11.:. :. -~99£] !?..~nst~-~!.(~:.09..3.~~L ............. ==11 chronlc IL ....... : ........... ~IP~l3 ................... : .... .J 

· 1@.JLJo~~---:. 11... .... Constant (0.00292) · II ch!onic II alpha 
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~~-~~'~·~.I....... Constant (0.00223) II chronic le= ..... a'lpha I 
8!]1 1963 II C'..<;>nst~~t (6A8E-5)' II chronic II· electrons E>15keV I 

1 

@.JL ..... 1.~~~ .. ~. 11.. ........ . . ..... ~'!.~5!~.!1.t .. (7 :47~-~l .................. .> ...... 11. . ;:h_ro11ic . .JI . ..... .. . _el~.n.5. T::>.:.~_5_k.E!Y. ............. J 
~IL ... ·. ~-~~--11 Constant (7.5~E-5) . .. II chronic II · electrons ~>1~~~V .... : .. _J 
@JI 1966 JI __ ....... __ ....... S:9.~s.~a_ryq~:.5.1Jt~). ~--·-·- .. Jl._~~().r:1!C JI -· ..... ~!E!ctrons E>15keV · I 

~[ 1967 ][ •. · Const'.3nt (7 .51.E-~)-: ·--··· ·:=-ii chronic Jc=ele_9rci~~ ~:::_15keV : I 
Gfll 1966 II ~~n~tant (7.53E-5). ·: . II · chronlc. IL': ·electrons E>15keV . 

~IL..:.~~69_~J Constant (7.51E-5) · ·. '. .... JI chronic II ." electrons ~~!?.~.~Y I 
[E}I 1970 II · · · Constant (7.51 E-5f ·; . '.. · . : · ;_ : II· chronic II ·:·. electrons 8>15keV ........ ..J 
1]2.]!... .... ~~.!L~JI Constant (7.51 E-5)' :. . .. . . . ll chronic II electrons E>~.~k.~c=J . 
@] 1972 le= ·-~-~.CJ.~~~~ntj7 . 53E-5) -~-Jl...~hronic .ll .. ~!~Irons E>15keV 
1]411.._ ... ~.~!L] Constant(7.51E-5) !I chronic Ii electrons E>15kev ........ - ... 

- ~Q974 ... JL ........ - Constant (7.51E-5)· ==:JI chronic II electrons E>1~.~':Y__J . 
~l._ ___ ]97LJI· Constant(7.51E~5) II chronic II electrons E>15keV J 
(filL~~-.. JL..... . . Constant (1 .01E-5) . · · ' . II chronic Ii · electror:is E>15k~Y.'..: .. 
~I . 19n IL:..:~ ................. C.?.~~-~~.11U~.: 9.~_§::!.L ..... .... ... _ .. _ ... J[3.§~L ·e1e_~.!!:ci.~~--§~~~~ev 
@JQ_9~8 ...... IL ..... ~.-- Constant (?:.40E-8) . . II· chronic II . electrons E>15ka_~~., ....... J 
~I 1979 . II ........ C::<Jr.is.t.a.0.J~.:.?.9~:~t ................... 11 ... ~~-~~ .... IL.: ..... · - -~l~~!r'?.ll.~ .. ~~-~§~eV I 
m:ll.. .:. ~e~9 ___ ][~.:. ___ .. ~0!1~.t~tJL~~--· _. =:J[~_h!.~-.l l _· ____ ~~t~?-~l?~~-----.1 
@JI 1981 IL._ ........... <?.?.~~!~11~.~!.:.~.?-~~~.0.) .. ..................... 11 .~.~~~~J[ __ ~~?!l~-~:'.:~.~~i:Y_. _! 
~I 1982 II Cortstanl (2.0SE-11} II chronic JI _ -~lc:ct_!-ons E>15keV I 
l:EJI 1983 I[ ............ C..'!~~t~~(2:!3.'.1 .. ~:~.~L.. .. .. __ .JL_~roni~][ electron~ E>_}_?,~~Y... __ :_ __ I 

·· ~l.... ... ;.:_:_;_._ __ J ~:~:::~~ ~~::~:~:~ · IF :;:~~-.. ··il·· .... _ .. ····· :::~~:~: .. ~:~:~:~ I 
CITJI 1986 II .~'?.~5.~~~! _(1 .00E-5) · .. : . .Jl. .. ~r:?.~!~_ .. I L.:~ ....... ~l'=~r~r.!5. .. ~>.:~ .?.~eV · : · I 
[6_8]\... .... 1.s_tjf]I Constant (6.0JE-7) II chronic II electrons E>15keV !I 
~~~8 •. J ......... --~ .. .,... Consta~.32E-8) ~ ..... JI chronic II electrons E>15keV =:J 
IT<DL. ... :1..~~9 ::JI Constant (9.05E-9) II chronic · II electrons E>15keV I 
IEJ\~~Q. ___ Jl.. ...... ..... ·-·· Constant(1 .15E-9) . . II chronic II · electronsE>15keV ! 
l:ITJI .. ].~91 II ·: ·· Constant (1 .51E-10) [ihror:i.7..J ...... ~!~ron~ E>15keV I 
f':illl.... ... ~ .~~~ .. : ..... 11...... Constant (2.03E-11)' II chronic II . · electrons E>15k~V ·-----1 
l[E]I 1993 IL_ ... _ ............. C:ci~~~nU?.·.?.~~~:1_2) ............. . ... - ....... 11 chronic II electrons E>15keV ! 
1~1.. ..... 1,~~~--:JI Constant (3 .92E-13) II chronic IL.~-:.~=~~~~~----J 
~LJii~s .... J .... ._.... . Constant (5.64E-14) __j\ chronic II electrons E>15keV ! 
[TIJI 1996 . ·II _· ...... ............. C:.?':15-~~.18. :.?.!f::~! .?t ................ ..... J. ~~~I . electrons E>15keV \ rmL 199!· .... ;J.... ..... Consl;ant (1.22E-15) : .. . II chronic I elecirons E>15keV . . 

@JI 1998 le=_ ........ .. . ~on~ta.ll!J~.:~.~-§:.!.?.L. ___ ... __ .......... J .. chronic II electrons E>151<eV · ·j 
~. [ml .. _ 199~_ : .. J ....... ---~~l].S.~.r:i!..~~g:.!_?L ___ Jl.._~hTf?~i(; I .-....... e.l~t:o;.is_ i:;;-:1 ?k~".. .... --~-

m:::JI 2000 II ........... .'?.?.~.~~~~ .. (4 :3.~§-~~2.. ....... _............ II. chronic II · electrons E>15keV · ! 
@11 2001 J Constant (6.46E-19) L..~~r_?.~i~_J ... .... - ~e(;.tr..'?~.S. .. E>1~~l'.Y.'. .......... J 
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Addendum I to Main Report 

l@][J§:~i.~.JI :-.. ---· Constant (9.94E-20) II chronic II electrons E>15keV · J . 
CEii 2003 II ' .~<?n~tant(1 .?3E-20) ..J[_".!1i§§Jl electrons E>1 _5~~v ! 
l.85J\ ....... ~o.0:'.1 ...... 11 ..... _ .... ......... ~.~n~ta:.i~ (2 .. ~7E:~1) .: ....... , .......... II. _ch_ft1!1iC: H .. :: .... . : .... el_~tr:>."..~ .. E.>..1.?.!<:~Y ........... , .1 
~I ___ ?_O~j . . . · Constant (3.39E-22J I! ·· chronic II · . elect!.~11~ .E.=~_15keV l 
1CillLIB~~ .. .. L .. ~ ..... .......... -.... <2~~~!'.l!.(~:~~.~~L-..:. ____ .lL __ ~~~n.!~ .. ..11 alpha ... ,.! 
i~L ... : .. ~.~~ .... J. . . Constant (0 .0115) .:._ ·-· · _ ~J[j&O~&JI · .... _ ..... alpha I 
im:JI 1965· II· · . .. ... --~<?.'::~~:;m~ (0.0129) : · II chronic II . . ... · alpha · _ ....... ~ .. ..J . .. 
-1[§)1 __ 1@'LJI Constant (0.0139) · II chronic II : . ; .. :, : . alPt:!.i:': .. . I 
l~I 1967 ii ' Constant (0.0146) ·. . . ii chronic .I! .. · .. · · ·. alpha · · :.. ........... :J . 
1~L- .. ~-~~-LJ . Constant (0.0153) . II chronic II '.'. ·, . :. . . aJph_a ....... . 

. !]I]! 1989 I\ C?._n.st::int (0.0157) i[~r:i!~JI alpha J 
' f.F.11.. .... ~~!Q .. _]I Constant (0.016) II chronic II alpha ................ ... 

l@JLi~:L. . ...11 ...... ,. Constant (OcC!l§~L ... _ ........... =:JI chronic II ~Ip~~ .. 
. ~!l._-~~-9.?.~:::JI · Constant (0.0166) . 11 chronic II alpha · ... ...J 
\\!Ll! . 1973 ..JL.: .... . '. · Constant (0 .0~~~ · .. ,.=:JI chronic II. alp~~ I 
l!:Wl 1s14 I( -· ................. S:!?.!'!~~-~~q9:.0.~D ....... .... -......... 11 ..... ~.f!?.:.i!~.JC ____ .......... ...... a.!P.ha . 1 
@JI 197~-:.. .. J....... Constant (0.017'!,L ... -=:JI chronic II al_e~~ .. .:.. ___ __J 
filQll 1976 · II ..... ... .S.".1'1.5.~!:'.!.JQ:00864) ... H .... c:!:!r.~.0.!9. . .JI ................. __ alpha i · 
ffii!ll. ~ ... ~9.7.~ .• J[ . C<?_nstant (0.00597) .. o==J[ chronic II _ ~ ........ : ...... : .... ) 

•, . 
' . 

11I@I 191s 11 :. . _.. .......... ~.?.l1~.t~~~ .. (~~9.~47:[ .: ...... .Jl. .. :.?!:E.~:.i.1.~_JL ....... _. ........... ~.~1pna · ·. · ij 
~I · 1 g7g . JI . Constant (0.00379) · II chronic ii· · alpha l, . 
,!£!I 1980 · iL ............... -.... ~c:i.~;;.tan~~0 :~.0~1 '.9 ...... ..J[ ... _0ronlc .:..L: .. :...; .. .: · .... _.'.~!pha i 

105 I 1981 ii Constant (0.00265) II chronic II · alpha I 

. ~ \... ... ~9..~2.-.... JL. Constant (D.00229) II chronic II alpha · 

'§II . 1983 .ll constant(o.00201) . . [ ~'.Of'!i_c;]l .. . . alpha - . _- · .: ·. ! · 
. [1<fiill. ...... 1.~_84.:=J · · Constant (0.0105) · - II chronic II alpha . · · ' · 1 . 
~Lfus J ..... .. ... ~ ..... .: ........... C2~!:~t.a_nt_ J9.:9. .~-~.!.2 ................... _____ J[~~11£Jc= __ , .... ~!Ph~.---···--·---l . 
l[I§JL. __ ! _9.86 II · . Constant (0.00563) -II chronic !\ : . alptia · . . i 
\~L:J§O? . .JI.. ..... -· ....... ,..... .. .. <?.~!lsYr:int (9. :Q0~!~1 ................. ___ __ J _ chronic II- · ... ~!P.!!.~.-................ ...... .l 
~.l~ [ ..... 1 ~-sa · II . . '. · · · Constant (0.00299) ' ' · I! chronic II alpha · " · · l 

. 01.. .... ~!.9.~-~ ...... . JL ...... :... Constant (0 .00244) - ... ==:JI chronic II · alpha . l 

I l 

[HJI 1990 II .'. ..................... -9.°.~s~_~t.(O_._o.9~~.~L., ....... ~ ............. J ... C:~!'?~~~..J[ '.~--~-~ .. -- ... ~~.'Ph~ ....... : ............... · ..J 
l~L._ .... ~-~-~.~- II_ Constant (0.00176) !I chronic . II · alpha · . · · · l 
1fillJL§i.2 JI... .............. , ....... C:~~.S.~~.!:J!j~~9_0.!~.L ............. : ..• -=:Jl chronic \I alpha ~-- .. ...... ...:! 

l
!illll 1993 11 · _ ......... .9.?.~5.~!':.~qg~~°- -~ -~?.L .. : ... : ....... .... ...11. c:~~c;irii~ .. ..11 ... ... :··-· .. .. ........ ~'P.~8- ... ... ·-
~[ 19!!:4 IL ............ :-·-· . (;onstant(~ .00121L__ -~-- _ ==31 chronic II · .. . · alpha . J 
l[ill]I 1995 ii . · . . Constant (0.0011) · .... JL .. ~r:o.~!.C'. ... 11... .... ---- -· ---~!P.~~-: ...... ;, ... _:_ __ J · 

. 1[12011 .... _199~ . . . ..IL. ___ ... -------~~~~~t_C~.g~o2~-4J. ....... .. ... _:J[~~~_.ll · ...................... ~!e~.a Ii 
. 1§1 1997 ·II . Constant (9.11E-4) . 11 ... ~~.i:?l'_li~ .... .ll ......... :.... . .. ~Ip~~ ...... _. ... --· _!\ 
!fi22JI 1998 JL..... Constant (8.37E-4) II chronic · 11 alpha · · Ii 

I l 
J r 
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Addendum 1 to Main Repo1t 

i[ffiJC~/[~.--- ·-- · Constant (7 71 E-4) II chronic 

l.ilill 2000 II -~-°-~tai:it (7.13E-4) .1[ c~!.~1 alpha ..... ' 

[1~sll...: ... ~~91 .... ....ll... ... ....... .... . : ..... S:?.~~.~n.t (?: ~.7.~~4) ... ........ : .. : ... ...... ... :.JI ... c:Jir_oi:ic_. .. 11 ... .................... a,lph_~ ...... -.. -.... _:~ ... _' 
l_1?.f31L . . :?.~~?_JI Constant (6.09E-4) II chronic I ... ~.!!?.~-~ 
!full 2003 jL_., __ .. , ............... S'.?.~~-~~r:i!.(5 .. ?.~~~L-·'-· ·--· _" JL.0.1:?.n.!~ ... 1 __ -· alpha . ···-
§1[_~~~---...ll _ Constaryt (?.24~-4)____ _: ___ J ._.chr,?_T)lc J.. ·-- . a.P,h~·-· .i 
@JI 2005 II ~.().!:1Stant (4.02E-4) . . II chronic II· alpha · · .. _...J 
@"§11.. ___ ·~-~'3.~_J[ Constant (1.17E-5) . ·. II chronic II· · · electrons ~~-~ .. ~~eV .. .l 
ffil 1964 ·II Constant (1 .34E-5) ·11 chronic . I electrons E>15keV : ~.: ... ,J 
@31 ........ ~ ~.~~.~JL Constant (1 .35E-5) - Ii chronic electrons E?"1~-~~\(.:__J 
~I 1966 II ~-~()n~ant (1.35E-5) .. :_.JI_ ~r.?~~i:J ·---- electrons E>.15keV 

. ~l..: ... ~.9.'3.! __ JI Constant (1.35E-5) 11 chronic II ·electrons E>15kev ....... _.J 
~~ . JI................ . Constant (1.35E-5) - ·· II chronic II electrons E>.:.1.?..k_e.~ 
~[ ... _:1_9_6-~.:::J[ Constant (1 .35E-5) : II chronic II electrons E>15keV , . ---! 
@IILJit~ .. -J .. __ Constant (1 .35E-5) · _ '· . II chronic II electrons E>1_?,!~~Y..:.:___:_J 
@fill 1971 IL .. ~ ................... ~.?!.1~!~~t .P.-_~.?.!3:~.~L -.................... -... ...JL ... ~.r~~l~ .... IL. ............ f!!~.~~?.°.:1. §'.'.:.1 SkeV . i 
10§.MQP.72· .... l .... _ Constant (1 .35E-5) ii chronic II · electrons E>1 ~~t:!Y..-.. --~ 
l§j( . 1973 Ii -.............. ~~~1.~ta.11~.<.~. :~?.§~~.L_, ... ~ ........ .. 11 ... <?.h~~.ii_; .. .J~~~0.~~~.§>~5keV I 
l.~~1JI. .... 1~7.1 .. __ Jl... _ ~~n_sta!lq~~ JI ch,r?_~ic.JL:.~lectr,?ns E>15keV __ .. J 

. ,,.'. 

.. .. ·. 

114211 191s IL_ ......... -..... . ~.~!:1~~~.n..'.\~ ... ~.!5~:.?.L. ...... .. ............ .11.._ .c.h..r~.~~~ . .IL_~_ ...... ~~.~~~n.~_§.::~.!l~~CJ 
l143jl 197.6 II Constant (1 .B1E-6) · 11 chronic l[=-:ilectrons E>15keV I 

1144!1 1977 . IL ·-- _,, ____ E9~.;;tant .\~:~~.§-. .:?1 ___ : ______ ,:..,.;, ..• _J ..... ~~ron~ IL_ _ el~_ctr9.ns· E?"..!.~~.!:~- ... _j 
~I 1978 11 Constant (1.33E-B) · . .IL. ~.~?.~~ .. ..Jl ,_..... . .. :.~:~~cins E>15keV · I 
1~1~11. ...... ~ .~!.~ ... J Constant (1.66E-9) II chronic .II · electrons E>15keV II 
liliJI 1980 II. ._c<?.n.~~~!1~_G.11E-10) . .. ... Jl .... ~~r.()~i? .... 11 .. : ......... e.ie.~ri:i~.~.~'.:!.SkeV .. I 
1!.~~11.. ...... 1~8_!__jl Constant (2.75E-11) II chronic II electrons E>1(5keV ii 
lBi!Ll!!.~ . ..Jc:= .......... _ Consta~~-70~:1 2L_ ... _:=JI chronic II electrons E>15keV I 
l.~~g,11... .. _!~LJI Constant (5.10E-13) II chronic II .electrons E>15keV I 

~Ll~-~~., .... t .... ---- · Constant (1.17E-5) _____ ==:JI chronic II electrons E>.15keV · ! 
~IL_.~~! . . Constant(1.34E-5). ' j[iti_r:oni<]I 'electrons E>.15keV _J 
~11 .. : ..... ~ .. 9..6.~ ..... JL Constant (1 .80E-6) ·. I! chronic II electrons E>15keV L 
li§JI 1987 J ............ · ....... ... 9~.ni;.~a.n.~ .<~ :.q~.£?~7.) ...... .-............. _ JI chronic II electrons E>15keV · I 
~L ... _~!!~ .. ][ Constant(1 .32E-8) IG§!iic JI. .. electrons E>15keV I 
~Lfu:~ .... JI................ _ Consta~-9) 11 chronic II electrons E>15keV I 

~I 1990 IL_ ......... .. .. ... ...... ~.?.~~!~.n.q~:9!.§:~.~L.! ......... : ... .. ...... " . .JI chronic 11 electrons E>15keV. __ . .. _...! 
~Li~.9.J ...... J .... _.· constant (2.72E-11)" II chronic Ii electrons E>15keV 

~I 1992 II -·---.-~?.n.!i.'!3.~.t .(3:~!5.5~.1.?1' ··-·· -·· .. ..... II. c§ik]I electrons E>15kaV .J 
@Oil.. .. 199~ _ .... IL ... _. Constan.t .\?..:Q.OE-13) Jl.. .. c~~TJ!c .11. ... : .... c:J.ectr?.n~ §~1.5.ke.'t .... __ __l 
@:TI! 1994 II Constanq?.".0.5.~-~.'.4);. ..................... ... 11. .. ~h~I electrons E>15keV ...... .J 

R31 19.95_ .• _J Conslant(1.02E-14) i~!.1!~ . ..JI ............ !::!~?.~r?.ns .. ~~1~k.e.V ___ . 
1 
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Addendum 1 to Mata ·Repott 

~I 1900 . . 'JC .. _ .. _,, ___ Constant (1.49E-15) ~~ II electrons E>15k~Y :=JI 
~l... .... !_~~JI Constant (2.20E-16) .J[ ctt!:'..~!~ ... .11: .. ~ .-- .... ~!~ctrons E>15keV . · .. ..! 
~l.. ...... ~9..9..8. ........ 11.. ............... ·: .. c~~~~a~! (3:_~o~~~.7L ...... : ......... ....... II.. . 9.:E<J.!1.!~ .... IL; ...... :.~.1~~.~ -E=::_1~~e.Y- ..... : ....... J 
~L.!~.9..9.:_J_ Constant (5.00E-1 8) · . II ' chronic ·II electrons E:>15keV j . 
~I 2000 IL ..... ............. ~?.~st~-~~.\!:~~.~-~~L .... _ .. . _...... _] · chronic II · e1ec~i:?!1.f> .. E>15keV 

~I 2001 Jl... _ _s::onstarit (1 .16E-!~:===JI chronic . II electrons E>15keV 

~I 2002 II · Constant (1 .79E-20) ...JL<:'!.?.!1!~ .IL. .. . .. e!~~~~~~-~>15keV . 

!@Q]I 2003 JI Constant (2.76E-21) ' II . chronic Ii · · electrons E>15keV · 

'ffil. .~c· .. Constant (4.27E-22) · · .....Jl.:. .~~!l?~~-J[ . . .. el~!!<? .. ~.5. .. E?'.'.!.~keV · , . I 
. · GEJL~2.2.5. ...... IL. Constant (6.10E-23) : . II chronic .. IL el~ctrons E:>15l<eV · I 

. §lb19B3 II ~£':1_st~nt (5 . 07E:.~ ·---~JL_~~~nlc IL_ · . · al:eha .... ·---

!ill] t9.~ ..... ..I[ . Constant (1 .64E-4) JL.. ~~.n.i~...11 .......... ......... : .......... ~!P.~.a .'. 

§JI · 1985 · IL.................... Constant (B.30E-5) ii chronic . )I alpha 

~LJ-~~~-.. J Constant (6.03E-5) _l[i~~!:l~~jl.~~.-~,;,_.;_ ____ ~p_h~ . I 
fil.ZJI 1987 IL ......... -.. Constant (4.49E-5) II chronic · lj .' · alpha · \ 

!I?]I 1988 II ............ g~~~-t~~~.(~:~.3-.§.:~J ... -.......... ~.-- - --·JI chronic I alpha ....... : ___ ___ ..! 

~I - ~::~ {!·-------·:.... . ..... ~~~;;~ .. ~~:;;_~~:~ .............. _ ..... _. :: ::~:: .:I. ::;~: . .J 
m1 ... -... !.~~1 ..... · ll· ....... -. · C<?,~~taf!q1.77E-5} jl ... '.~.ll?.':1.i~ ... 11 ......... .......... _.3.1~~~ .. - ..... _ .... ~ .. 1 
~ 1992 .......... ~.<?.1:1~.~~':.~.~~ .:~.~.~.:?.L .. -......... -.... - ~ · I chronic alpha ·1 

~l... ___ 1.~~~-JI Constant (1 .28E-5) · · . __ _..][.~~~<?~!~_IL_._._: ·..:.;.,. .... ~!P..~~-- ..... ___ .. ____ ..J 
~I · 1994 IL ____ .. __ 5'.?.~~~~-~U.~:~.?~.::~ .... . __ ==:JI chronic· 11 · . . alpha · · I 
~l.. .... } .~~:LJ\ Constant (9.90E~6~ ·-....... .. .1\.. .. ~roniOI. : · • alpha - ·-,. .. . : ... .,.J 
~LJ.~~~ .... JI ... . Constant (8.89E-6} · . ][_~~~-~!~ ... 11... .. _ ...... ............... ~.!P..h.~ ....... :".. __ __J 
~l.. ... ~eel...JI ~?.~.st.~i:it (~.:g.1_~.::~L ......... _.. .. .... -..JI chronic ·II : . . . . · alpha i 

1rnR~~-:--:· .. II·- ... _ .. .___...... ~:::!:~: ~:!::~:~ . . ~f- .. ;·:~:~ .... 11-.. ......................... :;~:- -·' ........... ~ ... .. .. .. l 

i~R~:,· JI=__ ___ ~::":::::: \F~~H---'-----~:::---- 1 · 
II@L_ ~~()_~ ___ J[ · . Constant (5.1BE-6) __ J ..... ~~_n!~:J.~---- ~-... · .. 3.!P~a . =:J 
!ill\ 2003 Jl. .... .... _ Constant (4.79E-6) IL.ili@c:JL.._._ .... _. ___ .:_ __ a_l.P..h.:;l .......... : ..... .. : ........ . J 
\ilill 2004 . IL . .. ... .......... c .. ~~-~~-~n!_('!.:~.~~§)_ II chronic II alpha . J 

~~-~~--.:.JL.. Constant (4.0BE-6) · . ..J .... ~~~!::JL ... :.: .... _: ........ ~lph~ :....... _ · J 
~I 1983 \I . I!!.2.~~.~.1.a.r (0.00246, 0.00853, 0.00973) II chronic lc=:£.!i<?.~~ns E"'.~~.::~50~-~ 
~I · 19B.3 II Tr1ang_U.~~'.J~ :.°.?.~.~~L~:g_~?.~2..'..~:?.~.~~?.L .... · II chronic II , photons E>250keV I 
[ill']\ 1963 Jl. ... ,~ .... .:r.~.~-~!/ular (0.00539, 0.0194, 0.0228) · II . chronic '. l[ ....... P.~!~!l_s .. §:~~:~~.?.ke.V I 
· 1~[ ~~I Tria~-~~1'3.~J.0.:~9.?..2.~.· .. 0.:.0..~!.~! _0.:.0..~?.?2.__JI · chronic . II · photons E=30-250keV I 
j~l...._ .. 19.?4. ... t ..... :-. !.~~r:1.9!!~~-~?±.~~~~~.Q:Q~L. .... .... 11 .. : c.tJre>n!c:_ .. 11... .. ....... R.f!>l~~-~.'.'..!3 .. 0.:?.~Qk~Y'. .... . .. 1 
i[cJJ.11. .... ~.~\ . Trlangul~.r.<~:~.0.?.~~.!. ?.:.?.~:1 .2.,. ~~?.~.~.5.L. =:JI chronic . II photons E=30-Z50keV. I 
l~I 1~66 II Triangular (0.00728, 0.0312, 0.0365) .. _.Jl. .. ~!~ro11ic J photons E=30-250keV ·.I 
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Addendum 1 to Main Report 

l~I 
-·······-····--··- ... _. .. _ ........ -

1967 II Trian~!l~~~. \~.:~~!~~.'- ~:~.3~3~ ?:~~~5-~ ..... _JI chronic II Eholons E=32.:?.~.~~:v 
I 

I I 

J~I 1968 JL.-... ~_)riangular {0.00728, 0.0312, 0.0365) l~ronic II photons E,.30-250ke\( ! • ____ .J 

f2f5ll . .! ~?9 . .. ~ 11:.'. .... : .... :r.~~.~gulf.3.~ .. \? ·?~7~8 .• · 0.:~.~1 .~ •. . ~:~36.5).. .... .... . 11 " ch.rorii~ .:.t. . .. P~~o~:; .~:".~~.:~~P.~~Y. ... .' ....... l ~ 
~I · 1970 · IL .. .. I~.~n_gular ~0 .00728, 0.0312~ 0:0365) II chronic II · photons E=30-250ki:Y__j 

~L ... !.~D_.JI Trian~ular (0.00728, 0.0312, 0.0365) ..... J ... ~~~~r:~c ... 11. ... ~ ... P..h.?.l~~~. E=.?0-250keV I ,, 
~~IL 1912 ·11 Trlanguli;:r._~O.~~l.~~i2-:?.~.~L~.:.~~5) ___ .J[ chroni~J photons_ E".'3~?~9.~V l 
~~.~.!.~.~.J Triangular ~0 .00728, 0.0312, 0.0365) · . · II chronic II · ehotons E;'=30-250keV ! 
~I 1974 · !I . .. "!'~1:1~~ura~~0728, 0:..0312, 0.0365) II chronic II Ehotons E=30-250keV· i 
01 · 1.~!.~.~ .. J ... ,_. Triangular (0.00728, 0.0312, 0.0365) Ii chronic II" " · photons E=30-250keV . .. 
!ill! 1984 iL ....... !.~.i.a.~.~ular (0.00728, 0.0312, 0.0365). Ii . chronic II .. photons E=30-250keV . 

lilll . 198.5 _JI_ , Triangular (0.00728, 0.0312, 0.0365) __II ~J:i!'?.~-~_11_ -~P~~~?...ns_~=30-250keV I 
l~I · 1963 IL_ ...... !r.i.<J.f!9Ular (0.0135, 0.0484, 0.05692 II chronic II photons E"'30-250keV · .. I 

1lfilll... .. _1964 II Trlan\j~~~r. (9.:g:1.~.s..! .9. :.~.~~1 .. 9..:9.~~-~L .. . II chronic II ehotons E .. 30-~§0~!!Y ... .l 
~I 1965 [_. ___ ,.I.r!,~~9ular (0.0135, 0.0484, 0.0569) II chroni~I . ph~~ons E=30-250keV I 

@II 1966 II Tria~~~J.a.r. .(o.~.~.~~Lo:.9..~~ .... 9.~~~~.~1 . II chronic II photons E=-30-250keV . _J llfilJL .. !!~. II . T,,,,,9,,,, !o.o13s, o.o .... o.osa9) __ JL.eh"!~!,Jl_~·-''c•<cO?~~~Y:~._J 
~I 1968 II TrlanQ~~~rJ~:.~.1.~.?..· .. ~:9.~~~! .. 9.:.?.~.~~L ii chronic 11 photons E=30-250keV .. J 
~L. .. ~ .~?.~ .... JI · Triangular (0.0135, 0.0484, 0.0569~ __ ..Jl.. .. c.h_rc>.~i~_ .. ll_ ......... . P..~~!e.!1.:; .. §:.3.'?.'::~.?-0.~~y_.:_I 

1~[ 19?.Q JI ..... : ... ... T~.~r:19~.1.a..r..<9.:~~.?.5.1 .. 9.-.9j~'.!.t 0.0~~.9.2 . ![qi~ni~ .. l[ _____ e.~.?.t~.ns.§.,30-250keV i 

1

1@.JL ..... 1 .~.!..1 ___ ] Triangular (0.0135, 0.0484, 0.0569~ . .. .. .!l.. ... i:h.~n..1C?J[~.-Y..~to~_E=:~9.:~~.0..~~Y. ......... J 
~I 1972 .L ........... T_.i:iangular (0.0135, 0.0484, 0. 0569~ II chronic II p~otons E"'30-250keV i · · l~L ..... 1.~?,?. ... _JI Triangular (0.0135, 0.0484, 0.056~~. ;~ .. ,.JL,;:~~!ljc .Jl photon~5_:=_~~~~.~e~ ..... ::..JI 

,' il§LJjj4 II Triangular (0.0135; 0.0484, 0.0569) J[ chronic; Jl photons E=30·250keV · ! 
~I 1975 .. ... 1 c::~~::r.~.a.n.~lJ.~a.!'.(o.0135, o.o4~~ •. o.0569) 11 · -~;,~~i~·~r ....... · µh;1~·~~ ·E;;;3Ci~25oke'v---- · 
'~L1...~~.~ ........ IL Triangular (0.0135, 0.0484, 0.0569) JI .. ~~r.?.~i?. .. :l .. .:. .... t:'..~()~<:l.11.~ . .i=:'.'.'.~9:~?,q~~Y.' ......... .! 
~I 1985 IL ...... !.~~!1~~.l~I (0.0135, 0.0484, 0.0569) I[- chronic Ii photoris E;=30-250keV 

~JC~! Triangular (0 .. 00:1_~~ .... ~:()_C?.~~2-~:~CJ-~~?.>....:=JJ chronic II photons E=30-250keV ! 
~I 1973 IL ........ .'1::~~Q~~ar (0.0202, 0.0726, 0.0854) II chronic II . photons E=30-250keV i 
~l 1973 II Triangular (0.00202, 0.00726, 0.00854} JI' chronic II . photons E=30-250ke\f . ! 
~I 1968 .ll .... __ I:i~~.~!;~· co:ao·3·:i:r; · a:·a1·21;«i:a1·42)·- ·- lli§!i(i:l_.E!!?.!.0~.~~~.~.:.~_5.2~.-l 
~I 1985 iLi.fian~~.li>r..<~ :~!1~-:4 ·.CJ:.9.'?.1~~' .0:.99~.~I chronic ll photons E=30-250keV ·I 

Radon Exposure Information: 
NIA (applies only to 'cases of Lung Cancer with Radon Exposures) 

Probability of Cau$ation (PC) * 
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11 2 _99 % - -1 
I 99th percentile 

• NIOSH-IREP is programmed with two· different lung cancer risk models. Under current guidelines, each 
-lung cancer claim i_s run separately using both risk models and the higher PC will determine the outco!l'le of . 
the claim: The results displayed above are derived from the NIOSH·IREP lung model, which is the model 

· that produced the )1igher PC at the 99th percentile for this particular claim. The lower PC at the 99U1 
· percentile, derived from the NIH-IREP lung model. ls 4.54 %. This lower PC value ls report~ here for 

Information only and will have no bearing on the claim outcome. 

. . . . 
To calculate PC from multiple primary cancers, click here: 

• I 
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Addendum 2 to Main Report by Dr. David A. Dooley for Payne vs CSX 

Inh:oduction 

In this second aqdendum to the main dose reconstruction report for Mr. Payne, several jcey 
assumptions _haye been modified to update and more accurately reflect the facts si.Irrounding Mr. 
Payne's potential exposures to radiation and radioacti. vity while perfom1ing his duties for the 
railroad. These updated assumptions stem from information contained in documents obtained via . 
various FOIA requests from the Department.ofEnergy and the State of Tennessee. Similar to 
Addendum 1, a qet:ailed list of key assumptions, in addition to the general assumptions discussed 
in the repo1t, are provided to al low the reader the opportunity to follow the Io!iic used to provide 
input parameters to tl1e dose calculation program IMBA and the probability ofcausation program 
fREP. These programs were previously described and referenced in Addendufl) 1 (Reference 1 ). 
TI1e following synopsis lays out the sections of Addendum 1 that did not change and discusses 
those seclions where changes were made to generate Addendum 2. 

Sections of Addendum 1 That Have Not Changed 

No changes were made to the following dose calculation sections of Addendum 1: 

• Direct exposure from the 1963 uranium turnings barrel deliveries to Witherspoon 
• All 19 83 ORNL Y-12 facility on site dose calculatfons for direct exposure to Cs-13 7 

contamination on the ground in and around RR yard traeks 
~ 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 Payne Dose Calculations in Addendum 1 

This second addendllm to the main dose reconst(uction report details the changes made in Jqly of 
2009 to the dose calculations compared to those performed in March of2009 in Addendum 1. 
Changes were made to the following sections of Addendum 1 as described below: 

• Direct Exposures F:rom Rail Ca1:s Containing Contamina~ed 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 an~ around RR cats during delivery 
of higherr i.e., one of a kind dose rate items found· during site inspections by .regulatory 
agencies and others, that were noted in years after "1972 are now all assigned to 197,_2. The ·. 
result of this change is that the overall doses calculated in Addendum I did not change. In 
Addendum 1 any direct .exposures from these unique materials were assigned in IREP in 
the year that they were noted ID. the inspection report. With this addendum, any direct 
exposures tbat were assigned in Addendum 1 beyond 7/18n2 from any exposure to these 
unique items are now assigned to the year 1972 because exposure during shipment must 
have occurred prio"r to 7/18/72. As stated above, this change does not affect th~ overall 
dose calculated in Addendum 1 for this activity, only the IREP input information 
for the total dose received in 1972 was modified. 

MJW Corporation Inc Page 1 of9 Augusf 28, 2009 
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. . 
Average Direct Doses for RR Cars - These doses V(ere changed only to reflect the 
ending of radioactively contaminated scrap metal shipments in 1972. The year 1972 was 

. assjgned as 0.75 of the annual doses of previous years to acc~untfor the portion of the 
year worked (until October 1, 1912). This higher value is used (compared to the actual · 
fraction oftlie year at 54.5% based on the July 18th. date described above) to account for 
any radioactively contaminated metal-scrap inventory that may.have remauied in the 
Knox.Yard after this date that had not yet been moved to the Witherspoon site. The 
overall doses were ·reduced to 0.488 rein whole body and 0.556 rem to the lung from 
the pr!!vious C."llculntions of 0.750 rem whole body and 0.855 rem to the lung. A 
decrease of approximately 35% from the Addendum 1 calculated dose. · 

Internal Doses From Resuspension During RR Car Transport-: This calculation was 
also adjusted to only occur up to the 7 /1811972 date. In addition, review of the previous 
Addendum 1 calculations showed t11em 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 transport~d 
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 ho~ to complete. 
This change resu Its in a reduction in the total assumed exposure ti.me per year to 5 Q. hours 
per year (0.5 hr/trip,,.2 trips/week4'50 weeks/year) versus the I 00 hours per year used in 
the Addendum ·I calcUJ.ations. The overall doses from this p!lthway.were ·reduced to 
0.015 rem whole body and 0.090 rem to t'I!e lung from the previous Addendum 1 
calculations of0.047 rem whole body and 0.280 rem to the lung. A decrease of 
approximately 68% from the Addendum 1 calctilnted 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 Withernpoon Site delivering and retrieving RR cars has 
been significantly reduced inAddendurn 2. The ovcrnU doses were·reduced to 0.01_6 
rem whole body and 0.092 rem lung from the previous calculatir,ms of0.263 rem 
whole body utd 1.558 rem to the lung. A decrease o'r 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 concentrat ion of 74 pCi/g. This maximum · 
concentration is taken from a set of9 samples averaging 3 I .I pCi/g ofuranh.im. · 
11tls.1985 soil sampling was conducted by HlVlC Inc. and 'the I.T.:Corporation in . 
the atea of the RR tracks associated with the Candora Ti:iangle on the 
Witherspoon Site (Reference 4). This new maximum uranium ·soil concentration . 
replaces the previous average uranium concentration used in the Addendum 1 
exposure calculations of501 pCi/g. This concentration was b!J.sed on sampling of 
soils contained in 55 gal Ion drums that we now know to be "Rader Dirt" 
(Reference 5). This dirt was drummed and 1noved to the 901 Maryville Pike 
property (aka Candara Triangle) for temporary storage from .the other 

. Witherspoon property located at 1600 Maryville Pike., Since th.is soil was 
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Addendum 2 to Main Report 

Summary 

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 j.rrelevant to any discussion of Mr. Payne possible historical 
exposui-e to radiation and radioactivity. It is.also important to point out here that 
another set of 10 soil samples was collected and analyzed from the C!llldora 
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 
p.Ci/g. These results are in very good aweementwith the 1985 sample results 
reported above. · 

o The air concentration was calculated by assuming the OSHA dust nuisance level 
(Reference 7) for the respirabie fraction ofine1t or nuisance dust of5 mg/m3

• 

TI1is 11Ssumption remains a very conservative app~oach since the EPA and others 
(R~ference 8) give mass loading averages for urban environments of0.1 mg/m3 as 
being a reasonable assumption. This approach simplified the air concentration 
calculation to multiplying the dust level (mg/m3

) by the son concentration (pCilg). 

o The radionuclide breakdown .from NCRP 141 (Reference 9) and the rain reduction 
"factor of 0.655 were not _changed. 

All of the above changes to the Addendum 1 calculations result iri an overall whole body dose of 
1.263 rem and lung dose of 1.431 rem. The lung dose used in I.REP to detennine .PoC is actually 

.1.437 I"em due to a slight difference due to rounding errors associated with various calculated 
doses. The IR.EP calculated PoC at the 95tb 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 gi-ve 10% PoC. In the presen.t 
Addendum 2 calculations, increasing the doses assumed to be received by Mr. Payne by a factor 
9f38.75 (derived from 50%/1.29%) will not yield a PoC of50%. A quick calculation using this 
factor of38.75 only increases the PoC at the 95t1i percentile to ~pproximately 33%. 

IMBA and lREP Assumptions Used for Addendum 2 Calculiltions: 

With~rsnoon Internal Dose COnsite and Rail: Cars) . 
For the intake rates for all airborne potential at the Witherspoon site and on the gondola cars, the 
·following assumptions were made: 

• Total alpha contamination was assumed to be 1 OO'Vo total uranium. 
• The NCRP 141 (Reference .9) report breakdown ofradionuclides was then applied to this 

intake rate based on U-234/5/8 being 100% of the total uranium rate calcula1ed from the 
airborne hazard. 
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Addendum 2 to Main Repo1t 

• . For the intake of the radionuclid~s, the ICR.P 66 lung model was used with the ICRP 68 
parameters applic'a.ble 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 
!Jpe in 

Nuclide Activitv IMBA 
Tc-99 55% M 
U-234 43% s 
U-235 1.4% s 
U-238 0.5% s 
Pu-239 0.01% s 
Np-237 0.001% M 

• Annual Jung doses were calcu)ated for each radionuclide from the beginning of exposure 
through the date ofcancer diagnosis (October 28, 2005). 

• . These annual lung doses were entered into !REP as chronic doses, using aradiation type 
of"e]ectron> f5keV" for the Tc-99 and "alpha" for the rest of the radionuclides, and a 
constant disu·ibution (based on this being an upper bound of the exposure, no .distn'bution 
iower than the calculated doses was assigned). The calculared 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 cout~n values that are smaller than 
0.5 mrem (and were rounded down to 0.000 in the display). 

o In tl1e IREP input sheet (see Appendix .1), exposure# 1 - 43 represent the alpha do~e from 
resuspension onsite. · 

• ln the IREP input sheet, exposure# 44 - 86 represent the electron dose (Tc-99) from 
resuspension onsite. . . 

• Jn the IREP input sheet, exposure# 87- 129 represent the alpha dose from resuspension in 
the rail car. · 

o In the TREP input sheet, exposure# 130 - 172 represent fue electron dose (Tc-99) from 
resuspension in the rail car. 

Y-12 Switch Yard Internal Dose 
For the intake rates for all airborne potential at the Y-12 switchyard (1983), the following 
assumptions were made. 

• The U-:i34/5 and U-238 intake rates from the Y-12 environmental TBD we~e used . 
(Reference 9). The 95tl• percentile of the intake rates for 1983 were corrected from a 
2000 hour exposure year to 150 hours. 

o Thes.e intakes were entered into IMBA and IREP in the same method a'nd using the same 
parameters as the uranium discussed above except the fact that only U-234/5 and U-23 B 
were considered per the·TBD. · 

a Tn the lREP input sheet, exposure# 173 - 195 rePresent the alpha dose "from this 
exposure. 
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. Y-12.Switch Yard External Dose 
For the extcmal polential at the Y-12.switchyard.(1983), the following assumptions were made. 

• The annual ambient external exposure for tlie years 1948 - 2002 had been compiled and 
conibine'd into a distribution of dose rates (Reference 10). The 95°' percentile of these . 

· . . values was used fur this assessment (129 µR/hour). this value was .used to assess the · 
total dose based on 150 hours onsite. · 

• The full annual Cs-137_ direct exposure dose was assigned for this year although it was 
calculated based on 200 hours per year and there was actually only 150 hours of exposure 
~~c~. , 

• Both exposures were adjusted to lung dose from whole body. dose based upon dose 
conversion factors (DCF) used in conjunction with IREP (Reference H ). '.For this 
exposure scenario, the isotropic DCFs (Hp(lO) doses to Organ doses) were used since the 
source dose is already in Hp(lO) whole body foim and the source is not unidireetional, 
but t~1e exposure would be isotropic (all directions}. Tlie mjn/average/max DCFs for each 

. energy range (3 0-25 0 ke V photon for the uranium eXµosure and >250 ke V photons for 
the Cs-137) were applied to give minimum, average, ·and maximum lung doses . 

• These.miD!average/max doses were ent.ered into JREP as a chronic exposure, triangular 
distribu,tion (with those values in paraineters J, 2, and 3 respectively). The Y-12 ambient 
was assigned as 30-250 keV photons and 1he Cs-137 was assigned as >250 keV photons. 

• In the IREP input sheet, exposilre# 196 represent the Y-12 ambient direct dose from this 

~*~ . 
• . Jn the IR.EP input sheet, exposure# 197 represent the Cs-137 direct dose from this 

.. exposure. 
Witherspoon External 0963 Delivery ofUranium.Turt1ings Ban-els) 
For tbe external potential on the gQndola cnrs deliveritig the uranium turnings barrels in 1963, the 
following assumptions were made. 

• Ten total trips with exposure to the barrels (4 mMlour). . 
• Exposure was adjusted to ·lung dose from whole body dose based upon dose conversiOn 

factors (DCF) used in conjunction with IREP (refOCAS-lG-0001). For this ~osure 
. 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 towa_rd the source) for 75% of his 
time and in the midst of twisting and turning during the other 25% ofhis time (based on 
the fact that he needed to be aware of the train's surroundings at all times). 

~. . . 

DCF ·. 
11:eometrv 

AP 37.5.% anterior to posterior - facinsr source . 
posterior to anterior ~fucing away from 

1>A 37.S.% source 
ROT 25.0% rotational - twistin11: and turning 
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. . 
• The min/average/max DCFs for the energy range (30-250 keV photon for the uranium 

exposure) were applied to give minimum, average, and ma:ic:imum lung doses. 
• These min/average/max doses were entered into IREP as a chronic exposure, triangular 

distribution (with those values in parameters I, 2, and 3 respectively) assigned as 30-250 
ke V photons. · 

• In the IREP input sheet, exposure# 198 represent t11e 1963 ban-el delivery direct aose 
from this exposure . 

. Witherspoon External Dose (Onsite) 
For the external potential wllile working onsite at the Witherspoon site, the following 
assumptions were niade. 

• 100 hours of annuar eiposure to the area source tenn (400 µR/bour) for 15 years of work. 
• Exposure was adjusted to Jung d~se :from whole body dose based upon dose conversion 

factors (DCF) used in conjunction with !REP (refOCAS-IG-0001). FOr this expoSllI'e 
scenario, the rotational DCFs (Exposure (R) to Organ Dose (H1)) 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 assrimed to be jn constant motion while 
flagging, signaling, ·walking, coupling/uncoupling, setting/releasing brakes, etc. 

• The min/average/max DCFs for the energy range (30-250 ke V photon for the uranium 
exposure) were ·applied to gjve minimum; average. and maximum luiig doses. 

• These miu/average/max. doses were entered into IREP as a chronic exposure, triangular· · 
distribution (with those values in parameters 1, 2, and 3 respecti.veiy) assigned as 30-250 · · 
ke V pboto11s. 

• Intl;e IBEP input sheet, exposure# 199. ~ 213 represent the direct dose while working 
onsite at the Witherspoon site from this exposure. 

W}thersooon External Dose COn Gondola Cars) 
For the external potential whi]e working on the gondola cars between the Witherspoon site and 
the Knox yard, the following assumptions were made. 

• 50'hours of annual exposure to the area source tenn (1 mR/hour) for 15 years of work 
and various sp~ial direct exposures based on equipment found during investigations at 
the site. · · · 

• Exposure was adjusted to Jung dose from whole body dose based upon dose conversion 
factors (DCF) in the same manner as for the uranium turllings beirel. 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, end maximum lung do!'!eS. 

• These min/average/max doses were entered into IREP as a chronic exposure, triaJigular · 
distribution (with those :values in parameters l, 2, and 3 respectively) assigned as 30-250 
ke V photons. 
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• In the IREP input sheet, exposure# 214 - 223 represent the direct dose while riding in the 
gondola cars durfug routine deliveries. · 

• In the IREP input sheet, exposure# 224 ~ 228 represent the dlrect dose'while riding in the 
gondola cars during the special cases. 

Overarching 1REP Information 

• 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" selected was 99) and also 
th~ number of iterations for each calculation. The number of iterations was selected to be 
2,000. 

• The lREP lung dose/risk tables take into account the smoking history of the individuai. 
Smee IvI:r. Payne reported quitting ·smoking~ the late 1980's, lie WJC! considered a former 
smoker for lREP calculation purposes. 

IMBA, IREP and Probability of Causation 

The.proba'bility ot'causation (PC) (Reference 12) is calculated as the risk of cancer attributable to · 
radiation exposure (RadR\sk) divi.ded by the sum of the basefuie risk of cancer to the general 
popu~ation (BasRisk) plus the risk attributable to the radiation exposure, then multiplied by.JOO 
peruent, as follows: Radllisk x l 00% =PC . 

RadR.isk + BasRisk 

This calculation provides a pel'centage estimate between 0 apd 100 percent, where 0 would mean 
a 0 likelil1ood that radiation caused the cancer and 100 would mean J 00 percent certainty that 
radiation caused the cancer. · · 

Scientists evaluate the likelihood that radiation caused cancer in a worker by usfng medical and 
scientific knowledge about the relationship between specific types and levels ofradiatiQn dose 
and the frequency of cancers in exposed populations. Simply explained, if research determines 
that.a specific type of cancer occurs more frequently among a population exposed to a higher .· 
level ofradiation 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 
fll the exI>osed population that may have been caused by a given level of radiation. If scientists'· 
consider tbis research sufficient and of reasonable quality, they can then translate the findings . 
into ~ series of mathematical equations that estimate how mucl~ the risk of cancer in a .population 
would increase as the dose ofradiation incurred by that population increases. 111e series of 

· equations, known as a dose-response or quantitative risk ass~ssment model, may also take :into 
account other health factors potentially related to cancer risk, such as gender, smoking history, 
age·at exposure (to radiatio11), and time since exposure. The risk models can then be applied as 
an imperfect but reasonable approach to detennine the like I ihood that the cancer of an individual 
worker was caused by his or her radiation dose. 
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Addendum 2 to Main Report 

Probability of Causation Calculation for Mr. Payne 

. Apperidi:ic. 2 to Addendum 2 shows the output from.the IREP program which calculates the 
probabilily of causation (PoC) for Mr. Payne based on the cor:.servative estimates of radiation . 
doses he may have received as 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 ca:lcu!ntions are explained in this document. The dose estimate is used to 
detennine 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 cau be seen that an ERR of 1 is required to yield a PoC of 50% (tMs means 
tha! the risk due to expos'ure is the same as the risk naturally)~ For a given scenario, of time since 
exposure, age at diagaosis, type of cancer, type of radiation, etc., the ERR varies essentially 
linearly with the dose. Thus, the PoC is actually a curve that would technically never reach 100% 
since that would mean that there is fill chance the cancer was natural, but it approaches 100% as 
ERR increase~ . 

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 calculat~d ERR was 6.0131 and the 
associated PoC for Mr. Payne's estimated radiation dose as the cause ofhis lung cancer is 1.29% 

· at the 95th percentile. . . . 
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Appe11dix 1-IREP J.nput Information 

See nttached file "Appendix 1 to Addendum 2_July 2009 IREP J.nputPayne_l.pdf'' 

Appendi.x2 -IREP Output.Information 

See attached file "Ap1)endix 2 to Addendum 2_July 2009 IREP Output Payne_l.pdf'' 
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Addendum 3 to MJW Corporation Attorney Work Product 

Payne Case Radiation Dose Estimate 

-_I .. 

Err~ta: Main Report dated 3/27 /09: Section 3 (d) second p~ragraph, last s~ntence. "2 mrem" should· 

read "3 mrnm" This error ls.corrected fn up~ated Table 3 below: 

.Erl"l)ta: Addendum 1 to Main Report dated 3/27 /09: Page 7, 1st par;3graph: ICRP~ which was the . 

guiding document for worker exposures at the time Mr. Payne was potentially exposed had a 15 

. rem/year limit for critical organs for workers and that limit shouid have been used as the point of 

· regulatory comparison to the calculated lung doses. However, ft should be noted that the NRC annual 

lfmlt tci any organ (exdudfng the lens of the eye) for the sum of deep-dose equivalent and committed 

dose equivalent is now 50 rem (10CFR20.1201{a}~l)(ii)). 

Addendum 3 changes: to 3/27 /09 report· Section 3 (d), second paragraph, end of the ~lrst sentence . 

. should read : " ... ,results In a .whole body dose of 19.35 mrem." The following sentence is .added after 

.this sentence as, "The corresponding Jung dose is 10 mrem.'; 

Addendum 3 changes: to Table 3 found In Section 5 from original March 2009 is updated to reflect the 

changes in Addendum 2 dated 7/24/09: 

Table 3, Lung Dose Summary for Various Exposure Scenarios (Updated) 

Original · 

Lµng Table 3 

Dose Values 
Scenario (mreml* !REP Exposure Linefsl (mrem}"'* 

Direct Exposure - Gondola (routine·) 555 214-223 854 

Direct Exoosure - Gondola (non-routine) 116 224-228 116 
Qirecl Expcisur~ - Uranium Turnings Dr:um 

22.8 Transoort 23 198 

Direct ExPosure - DWI Site 547 199-213 540 
Direct Exoosure - Oak Ridae <Cs-137) · 3 197 2 

Direct Exposure -Ambient (Y-121 10 196 10 
Internal Exposure - Ambient (Y-121 1 173-195 1 

Inhalation - Gondola 90 87-172 ·280 

Inhalation - DWI.Site 92 1-86 1560 
*Total doses rounded to nearest mrern 
*" For comparison purposes to 3/27/09 Report 
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Answers to Specific Questions 

~asuspenslon of on Site Soils: 

.• ' ., 

. It has been a year and a half since we thought about this and it's earning back slowly. B~cause there 

were no routine general airborne measurements to speak of, except for a few what we think were "low 
v.ols" .taken in ~nd around the metal processing areas, we used the followi~g ~cenario for Mr. Pay!le's 

routine airborne exposure while working on site. We assumed that he was In a dust cloud at the· OSHA 
0

respirable n~lsance dust level of 5 ~g/m3 (29CFR1910.1000, Tabl.e Z-3). The highest concentration 
found In the site soils of 74 pCi/g would then translate to an airborne concentration of 0.37 pCi/ m3

• We 
believe our approach is exceedingly generous .given 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: 
a·nd lastly that in his own testimony he often complalne·~ about having to walk In the mud to get his job 

done, a condition where soil resuspension Is not a possibility. This is discussed at the bottom of page 2 

arid the .top of page 3 of Addendun:i 2. 

-Solubility Types Used for Nuc/ides of Interest 

We assumed type S both for the fact fuat it would yield tbe largest lung dose and since it would be the 
most likely type due. to the material considered and oxidation (although I believe we only mentioned the 
largest!vng dose in the report). · 

This was discussed on the second page of Addendum 1: 

• · For the intake of the radionuclides, the JCRP 66 lung model was used with the ICRP 68 
parameters applicable to each radionuclide and a 5 micron AMAD. The lung splubility types 
were seiected to ma,-tlmize the dose to the lung (most insoluble recognized ICRP. 68 solubility 
type for of each was selected as shown below). . 

Lung . 
Solubility 

Type in 
. Nuc:;lide Activity ThIBA 

Tc-99 55% M 
U-234 43% s 
U-235 1.4% s 
U-238 0.5% s 
Pu-2.39 0.01% s 
No-237 0 .001% M 
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RADIATION RISK JN PERSPECTIVE 

·. HEALTH 
PHYSICS 
SOCIETY 

POSITION STATEMENT OF THE 
HEAL 11I PHYSICS SOCIETY* 

Adopted: January 1996 
· ·~ Rev.iSed: July 20 l 0 

l I •' 

~=-~-- -~_::; c::- -__ ~~-_;_--.= Contact:· Richard J. Burk, Jr. 
Executive Secretary 

·Health Physics Society 
Telephone: 703-790:..1745 
Fax.: 703-790-:2672 

-- - - --

Email: HPS@Burklnc.com 
http://www.hps.org 

In accordance with curr~nt knowledge of radiation health risks, the Health Physics Society 
reconmumds ·against quantitatiw~ estimatio11 of health risks below an individual d_ose1 of 5 rem2

. 

in one year or a lifetime dose of I 0 rem above that received from natural .Sources. Doses from 
nat?/ra/backgrow1d radiation in the United States average about 0.3 rem per y~ar. A dose of 5 
rem will .be accwnulaled in the.first 17 years of life and about 25 rem in a lifetime of 80 years. 
Estimarion of health risk associated with radiation doses that are of similar magnitude as those 
received from natural 'sources should be strictly qualitative and encompass a range of 
hypotht;tical healt.h outcomes, including the possibility of no adverse health effects at such low 
~k . 

There is substantial and convincing sci~ntific evidene<e for health risks following high-dose 
. exposures. Huwever, below 5-10 rem (which includes occupational and environmental 

exposures), risks of health effects are either too small to 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 resqlt in deiri.mental health effects, such as cam~er and hereditary 
genetic damage. Further, it is assumed that these effects are produced in direct pr9poition to the 
dose received, that is, doubling the radiation dose results in a doubling of the effect These two 
assumptions lead to a dose-respo~e relationship, often referred to as the linear, no-threshold 
model, for estimating health effects at r~diation d~se levels 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 gonetic damage has not been observed in human studies. However, the effect of 
biological mechanisms such as DNA repair, bystander effc:ct, and adaptive response on the 
induction of cancers and genetic mutations are not well understood and are not accounted_ for by 
the linear, no-threshold model. 
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_Ru.diogenk Health Effects Have Not Been Consistently Demonstrated Belo~ 1() Rem 

Radiogenic health «ffects (primarily cancer) have been demonstrated in humans through 
epidemiological studies only at doses exii¢f~(n§r~ 1 O rem delivered at high dose rates. :aelow 
this dose, estimation of adverse health·dfetffem~ins· speculative. Risk estimates that are used to 
predic~ ·health effects in ex.posed individuals or populations are based on epidemio1ogfoal studies 
of well-defined populations (for example, the Japanese survivors of the afomic bombings in 1945 
and medical patients) exposed to relatively high doses delivered at high dose rates. . 
Epidemiological. studies have not demonstrated adverse health effects in individuals exposed to 
small doses (Jess than 10 re01) delivered in a period of many-years. 

Limit Quantitative Risk Assessment fo Doses at or Above 5 Rem per Year or 10 Rem · 
Lifetime 

In view of the above, the Society bas concluded that estiinates of risk should be limited to · 
individuals receiving a dose of S r_em in one yeilr or a lifetime dose of 10 rem in adclition to . 
natural background. Jn making risk estimates, specific organ doses and age-adjusted and gender
adjusted organ risk factors should be us~a. Below these doses~ risk estimates should not be used. 
Ex.pressions of risk should only be qualitative, that is, a range based on the uncertainties in · 
estimating risk (NCRP 1997) emphasizing the inability to detect nny increased health detriment . 
(that is, z.er<;i health effects is a probable outcome). · . 

Impact on Radiatio11 Protection 

_Limiting the use of quanti.tative risk assessment, as described ~bove, has the following 
implications for radiation protection: 

(a) The possibility that health effects might occur at sm~ll doses should 11ot be entirely 
discounted. The Health Physics Society also recognizes the practical advantages of the linear, 
no-threshold hypothesis to the practice of radi_ation protection. Nonetheless, risk assessment at 
low doses should focus on establishing a range of health outcomes in the do.se range of interest 
and acknowledge the possibility of zero healtli effects. These assessments can be used to inform 
decision II1aking with respect to cleanup of sites contaminated with radioactive material, 
disposition of sli_ghtly radioactive material, transport of radio_~~-tive material, etc. 

. (b) Collective dose (the sum .of individual doses in a defined exposed population expressed as 
-person-rem) has been a usefol index for quantifying dose in large populations and in comparing, 
the magnitude of exposures from different radiation sources. However, collective dose may 
aggregate information excessively, for example, a large dose to a small number of people is not 
equivalent to a- small dose to many people, even if the collective doses are the same. Thus, for 
populations in willch almost all individuals are estimated to receive a lifetime dose ofless than 
ro rem above background, collective dose is a highly speculativ~ and uncertain measure of risk 
and should not be used for the purpose of estimating population health risks: 

2 
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Footnotes · 

1Dose is a general term used to express (quantify) how much radiation exposure sornething (a 
person or other material) has received. The exposure can subsequently.be expressed in terms of 
the absorbed, equivalent, committed. and/or effective dose based 011 the·amount of energy 
absorbed and in what tissues. 

· 2The rem is the Wlit of effective doso. In international units, 1 rem"'.0.01 sievert (Sv)=lO mSv. 
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statements ere 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 22L01; phone: . 
703-790-1745; fux: 703-790-2672; ema.il:J:IPS@Burklnc.coQL 
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JN THE CIRCUIT"COURT FOR KNOX COUNTY. TENNESSEE 

WINSTQN PAYNE, 

Plaintiff, 

. vs. 

CSX TRANSPORTATION, INC., 

Defendant. 

§ ·. 

§ 
§ 
§ 
§ 
§ 
§ 
§ 
§ 

No.: 2-231-07 . 
Jury Dentattd 

AFFIDAVIT OF LARRY R. LI"UKONEN, Clll,_ CSP 

STATE OF TEXAS 
COUNTY OF jOHNSON 

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

: to admini_ster oaths ~der the laws of the· State of Texas: this day came Larry R. Liukonen," CIH, 

CSP, who after. being duly sworn, on oath deposes and states. as follows: 
. . . . . 

1. · Personal Bnckgrouod Information." I am over ~f) -age of eighteen and make .this 

Affidavit on behalf of CSX Transportation; Inc. ("CSXT"), ·I am a Certified Industrial Hyg;.enist . . 

and Certified Safety Professional: I have 40 years of industrial hygiene experienc~ ·including 33 

. years in. the railroad in.dusfJ.y. My comments, opinions and conclusions E\S stated herein are 

· based on my personal knowledge and observations, my education, . my kn.owledge of and 

experience with s.cientific retrospecti".e anaiysis, my contltiuing review of p~1tinent scientlfic 
.. 

literature dealing with testing and evaluation of asbestos-containing materials, diesel exh;;iust and 

diesel . c~mbusti~n. pro.ducts 1, research ~d investigation relating -to asbestos and. diesel exhaust, . 

·and my professio~al experience and training in ind~strial . hygiene. I have been qualified as · an 
· · expe11 in indush-ial · hygiene in nwnerous state and federal courts, including ·the · State of 

1 Unless otherwise noted herein, references to ."diesel exhaust" are fu.tended .to · r~fer inclusively · . 
. to any exposures to diesel-based agents, including but not limited to diesel combustion products. 
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