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PROCEEDINGS

ADMINISTRATIVE LAW JUDGE asaﬁﬁg? SMOLEN: This is a |

further hearing in Docket Aw113556305r@

Are there any preliminary watters whieﬁfany Counsel ;
‘desires to discuss prior to the taking of this additional

- testimony?

MR. BONNEY: No, Your Honor.
, JﬁBéE SﬂQLEN: Then 1et‘skpraceed*;
M$. McCLOSKEY: Thank you, Your Honor.
The Office of Consumer Advocate calls David .
Rosenbaum, and he has been previously sworn.
T‘Jvﬁéﬁ SMOLEN: You remain under oath, sir.
Wheraﬁp&n, | |
DAVID M. RQSEN&ABM
having previously been duly sworn, testified as follows:
MS. McCLOSKEY: Your Honor, I would like to ask

that OCA Statem&nﬁ°ﬁﬁﬁ 24 be marked for identification.

That is the surrebuttal testimony of David M. Rosenbaum. f

JUDGE SMOLEN: That will be OCA 2A. So marked.
{Whereupon, the document was marked
ag OCA Statement No. 2A
- for identification.)
MS. McCLOSKEY: Thank you.
DIRKCT EXAMINATION
BY MS. McCLOSKEY: |

©. Dbr. Rogenbaum, do you have before you what has

COMMONWEALTH REPORTING COGMPANY  (717) 7617150




19 ||
20

o1

22

23

S

1371
just been marked as OCA Statement No. 2A?
A. Yes, I do.

Q. Does this consist of five pages of guestions

‘and answers?

A. Yes.
0. Did you prepare this testimony?
A, Yes.
’Qﬁ~ And do ?0& have any additioné’ar‘correeticns‘taf
this testimony? k |
A. No.
Q. Is this tegtimony truekané éorrect to the beéf
of your information, knowledge and béiief?" | |
A. Yes. |
0. And if I were to ask you these questions and
answers today under oath would your answers be the'same?'
A. Yes. |

MS. McCLOSKEY: Your Homor, what has been marked as |

‘OCA Statement 2A has previously been provided to all

parties, Your Honor, and I have provided two cwpiés td

tha‘éourt reporter, I wcﬁld move for the admiséion of
OéﬁfStatementiza subject to’anyftiﬁely matién@ and
érnss~examinatian‘,' | | -
JUDGE 3MOLEM# Withautkcﬁﬁéﬁtiﬁn} it‘is redeiveﬂ,
| (Whereﬁpon, the docuﬁent mérked~as
OCA Statement Ne. 24 ‘

was received in evidence.)

COMMONWEALTH REPORTING COMFAN}Y {7175 76171 501




f ‘l' Y Ms. McCLOSKEY: Dr. Rosenbaum is available for
 "crosswexamination. 
JUDGE SMOLEN: Fine. Let's go with Mr. Sugarman

I first.

o

MR. SUGARMAN: Thank,ycu; Your Honor.

& | .~ CROSS-EXAMINATION

T o

BY MR. SUGARMAN:

‘Q; Mr; Rosenbatum,. at page,tWﬁrof your testimony,
lines 15 to i?, you essentiallyygo hack;ta'a p@iht that
10 ‘you made earlier in Vyo’ur main testimony. I justkw’ant té 1

11 

¢larify is —- wéll, you use the word proof and put it in

- ‘ vmf’ quotes. I think you explained in your previous testimony
S 13 what you mean by thevproblemjof‘praving'an EM/F or

14;. anything else in epidemiology. But what I want to:ask'

»15  vou at this time is is epidemidiagy‘aomm¢n1y r@1ied‘u§Qn
6 ta makekpnb1ic and private decisions relating té safety
;;?"‘in terms of health effects?' | |
18 Ao Sometimeé.\ It is one of many thinés tﬁat éfe
19 vkﬁeliéd on. | | |
W Q. And'the othér Question I'haa was on gagé four
21  of your testimony, lineskthree'to‘six; yéu stamé that,

2 ,"neither,the‘Savitz sﬁudy,ﬁor the Peters study indicate
'23‘ there is a 95 percent«probability tﬁat there is a‘truery
b'j‘lE'  v' 24 | ‘pOSitive aérrélatich,”  You put the word true in quotes.

25| can you explain why you put the word true in quotes?

% Sl B | R . COMMONWEALTH REPORTING COMPANY {717) 761-7150
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A. Sure. Yes. The assumption in statistics is

that there is a true value, a true relationship, and you

are trying to find it. And what you are actually able to

: calcuiate'is something that is an estimatcr of that. And

there is always some chance that your conclusion from the

éstimatcr Wwill be wréhg and one —-= two things; I‘guees,

that you are trying to do is, one, you are trying td‘make

a conclusion and then trying to estimate what the chances |

are that your conclusion is wrong.

The reason I put true in guotes is just to indicate
that what is being calcuiated is what‘iafcalled én
éstimator nf‘what you areylaokihg fbrland‘nct the actual
Vaiue, which is somewhat’différent'thahr~? which 1is |
aiﬁferent; than, for example, if‘yCu vere going to do a

physics experiment in which'you might actually be

caleulating the guantity itéelf;"Even though there would
“be an error‘in~that“estimat94“it still would be different

_than the actual calculated gquantity. E

0. So does the word true have the same problem for

you that the word proof does? Is the problem comparable?

In other words, that we are talking associatibns?

A. It is a different situation. I don't know how

to say whether it is comparable or not. The only reason |

I put true in guotes was to indicate that these

calculations are calculations of the egtimator and the

 COMMONWEALTH REPORTING COMPANY {717} 761-7150
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intent bf‘making, fcr~éxample, a range. a competenae“‘
interval and assigning,a‘p:ohability to i£ is in some
sense to estimate what the chance’that the true value is
in that:aénfiden¢é level.

Qo Tcwar&s the'end bf page«four you staté on lines
16 to 19, "I do not believe that the results of the
Wertheimer & Leeper, Savitz and Peters étudies‘indiéate~

that if better and better studies are done the reported

‘association between wire code classification and

childhood,lenkémia will eventually go awéya" Do you have |
a belief as to whether, quote, bhetter ahd better studies,
end of gquote, will maintain the association? x
A. I don't knawa I was only ccmmentinq'there,on

the argument which was made by ﬁr,kdble that these thfee
stuéies indicate thét‘there'is’a logical conclusion from
thesé thfée studies thai if’hétter and better studies are
done the reported association will go away. I don't
think that these three studies do make a logical argument
that the reported asadciatidn_will go away. Ircan‘t
predictlthe future and I &on‘t.kﬁéw whether it Willkér

not, but I don't think there is an argument from these

three studies that it will gé away. And that was my

comnment there.

Q. Is there any body of information or opinion

. that you are aware of that would attempt to draw an

COMMONWEALTH REPORTING COMPANY  (717) 7617150
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inference as to the probahility that three‘studies such

. as thése‘an& the others that you mentioned previously

which suggest an association could all end up going away,

o tobépeék, in‘1aterﬁstudies or later proofs, other

forms of demonstration? Is there any body of'knowledge‘

that would‘éﬁable ybﬁ to place a probability estimate on

that happening?
- A. There are people who do what is called meta

analyses but I don't think they are‘rigérmus studies.

4‘They are an attenpt to make use of a Iarge~body of

informationh which is net,exactly comparable ana to~bé‘
reasonable about it. But they invélve a lot of
assumptimﬁs, They are a perfectly reasonable thing to dgn
an&4an ugseful thing to do and theyvare’part of the |
general discussion, but I guess what i'm'éaying is T
don‘t think they lead to a rigorous’conclusion,

"~ The OﬁlyAway'yau‘get rigdrous conclusiché ffém»
epidemiology in such a situation is to have --I mean, you

don't get rigorous conclusions. If there is sufficient

weight of evidence over a long period of time in gome

direction, then there becomes a consensus eventually that

that is right. And it is obvi@uslykstrengthened by

biological information, and the perfect example is

smoking and lung cancer, in which evidence accumulated

for a~very‘long~time‘ There were‘physicians‘in the *30s

GOMMONWEALTH RERORTING COMPANY  (717) 761-7150
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who were alveady worried about the possibility that

digarette smoking was causing lung cancer. But it tock,a'r

very long time -- I know some —-- but it took a very long
time before there was any c@ﬁsensus on it.

Q. And you think that meta analyéis‘as to this

problem ig not vet ripe?

A. No. I think it igyan usefﬁl tool. It is éne
of the useful tools in the whole discussion. |

Q. Right. |

A. I mean, I think it is an usefui’thing to’do.

Q. And it is a recognized specialty or’fieid?“

A. I don't know if it is a field. I don't Know
whether there are péaple who just do meta analyses* it
is something that statisticians‘§¢. I have read somé'iﬁ‘
thisifiala;' And it an usgeful thing to do.

Q. Finally, on page five of your testimony you

‘comment on the concept of prudent avoidance, where the-

decision, the construction decision precedes the studies
as’ﬁﬁ‘the cost and effeats‘cf,possibleAmitigaﬁive~
ﬁéasures( And you then‘refeﬁ to the fact that
calculations were made heré after the line was virtually
finished aﬁﬂ‘yau gay, "It is like driving on a long trip
with bad'brakes and na\seaﬁ*beifs and Caiiihq it prudent
because you arrived‘safaly." Do you méan by that
seﬁtenae‘ta associate yourself with any canciugion that

COMMONWEALTH REPORTING COMPANY {717} 761-7160
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this line would be safe?

A. If in the first place, as someone who has been |
involved with these decisions for a long time I hanastly'

.don‘t know what yvou mean by safe.

0. Well, I am only picking up on it because you

‘us2d the word. And I just want to make sure vou didn't

- mean to assert that as to this line by reason of using

that in vour analogy.
A. No, I didn't mean. I have no -- I am not sure

what the word safe in that context would be. 1In this

~vontext it is just if you arrive safely then you're safe.

I mean, if you don't get in an accident, you don't get in |

an accident. In the other case it is not exactly clear

to me what safe means. So I guegss in that sense I don't

“really understand your question.

211 I meant to say here is even if you have a.
situation in which you deo snmething ww it g pmssible to

have a situation in which:yéu act imprudently and in fact

no harm gets dome. But it is not very:gbbdjpoliay is to

do that because if you keep doing it that is not always

going to be the result. That was the only thing I was

trying to say. It was not a conclusion about this line.

It had to do with public-poiicys'

MR. SUGARMAN: That's what I thought. I just
wanted to be sure. Thank you very much.

COMMONWEALTH REPORTING COMPANY © {(7172) 761-7150
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Thank you, Your Hanbri
| JUDGE SNOLEN: M. pillon.
MR. DILLON: No Questicns, Your Hénora
JUDGE SMOLEN: Ms. Burket;ff:
MS. BURKET: No questions, Your Honor.
JUDGE SMOLEN: PECo. Mr. Watson.
Mﬁ‘;WATSON: Thank you, Your Honor.
el . CROSS~-EXAMINATION
BY MR. WATSON:
Q. Hi, Dr. Rosenbaum, kIt's good to see you againf,
A. Tt's good to see you. | | |
Q. I may be asking you somé‘questions'abcut the
Savitz study. Do you have a copy cf:it with,you? 
A Yes; Are you télkingfthe 1988 Savitz study?
Q. Well, ves. | ’ |
A. Savitz, Raehtel,'ﬁarnesi John and Tvrdik?
Q. Wachtel. |
’Ab Wachtel. I'm sarry;
Q- Rightg A‘portion, one Qart'of it,‘is published |
here in the American‘aournal‘of Epidemiology.
~A. Yes. | |

Q. Now, could ybﬁ turﬁ to the,paragraph of your

testimony beginning on page two, line 272

A. You are talking about my surrebuttal?
Q. Yes, sir.

COMMONWEALTH REPORTING COMPANY - (717) 761-7150
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A. Yes.

Q. When you are talking about wiring code in these

studies we are talking about, first, reference to the

wires outside of a housge?

A‘ Yes.

Q.  1Is that carrect?

A. Yes.

Q.  And would it bermérrect to'saylthat;the
researchers would go to the house and 1ook at the wires
Qutsidé the house aﬁd‘hased cnwé visual inspectién assign
the wires into a wire’code category? | |

A. In the Peters study actﬁaily tﬁe actual

agsignment was done by'computér, fBut it,was certainly

Q. Visual inspection of what wasg ﬁhére?,

“A. Yes. |

Q. 'And in ‘the Sévitz and 9etefs'stu&ieé a house
caulakbe.assigned to any one of five‘éategofies;fis that

correct?

A. I think that is right. I could check it but I |

am willing to believe that. That is how I remember.

 9‘ 'ﬁayhe,this will refresh your recollection and

getLit out for everybody as well. Would the names Qf,the

five categories be, buried or underground as the first

category, which I believéysavitz used one and Peters used

COMMONWEALTH REPORTING COMPANY (717} 761-7150
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the other?

A. In some studies they were combined.

Q. Buried or underground was one category, very

high current configuration and very high current

configuration. Would they be the five categories?

A. I remember the five categories. I just want to

check to make sure that -~ in gome things they were
combined in different ways.

0. Maybe it‘wenldkhelp,;in some instances, for

example, when they may have been doing a calculation they

may have combined one or two categariés.
| A" Yes. That's what I meant.

Q. -~Dkay. And Ibguess Ejam;asking the gquestion
before that, in the sense is that{the five categories
thgy started with? | |

A. Yes.

0. And the Savitz and Peters studies, eath report

the number of houses of cancer patients in each category |

and the number of what we call control houses or houses
with no cancer patients in each category?
“A. T think so. | '

Q. And the odds ratios you refer to in your

testimony are statistical comparisons of those numbers?

A. Yes. Well, they involve other things, too,

GOMMONWEALTH REPORTING COMPANY  (717) 761-7150
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‘involved how many people got ill as well in the

each category, the number of cancer patients in those

‘houges in each category, the number of non-cancer

paragraph of your testimony beginning on page two, line

‘this is not all of it but I would like to refer you to

- than the association seen by Savitz."

L T TR ' 1381
1ike‘£he\numbe: of people who -— yes. I mean, they

categories.

Q. So the studies report the number oﬁ'housés‘in

patients in each category and they do various
comparisons?

AL Yes.

Q.  And the statis&iﬁal\cémparigons th&yﬂﬁé Wﬁulﬂ’_~

be referred to as the odds ratios in these studies?
Al Yes.

0. I would like to refer you‘égain;to/tha

A. Yes.

 §;?~And I believe it says there in substance, an&

this portion of that, “Third, and perhaps most important,
Ivbelieve'it,is net'entirely fair to say that, guote, he

-~ referring to Peters -~ “"found an association between

the wiring code and childhood canaer that is weaker still |

“A. Yes, but there is a discussion which goes with

that.

COMMONWEALTH REPORTING COMPANY  (717) 761-7150
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Q. I was going to keep reading.
"“The Peters study had a hlgher oddy rat;a, hoth

adjusted £1. 73) and unadjustnd (2. 15), than the Savitz -

study (1.54)."

A. Okay.

Q& Just refarring tc.you~that portion of your -

testimony.

'Q Do you unﬁerstand Dr. Cole s prevmous testlmony
ta he that as the quallty of the studles 1mproves a

Qattern of weaker odds ratm&s prov1ées suppart for +the

A¢ Well, that in general was what I Was“cammenting ]

on. I cculd look up his statement, hnt as I recall .

Dr. COle 5 remark wasg somewhat: stronger than he prGVldeS

support for. I don't have‘zt in frant of me, huth could |

look it up.

Q. For example, maybe it wculd help. éo you haVe

his testimony?

A. Yes, I do.
Q. Page 18 lines 18 through 22, 1t beglng w1th |
*with regard to"< |
 (Witness perusing‘ﬁdéumenta)
A. Yes. I have it. Yes.
: Q;~'And I beiieve therakhé saythhat e

COMMONWEALTH REPORTING COMPANY — (717) 761-7150
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' A;K Squ&Sts that theré is‘nb true‘association
betwecn EM/F and gancer == agaln suggests that there is
no true aasoc1atlon between EM/F and cancer underlyxng
the statistical reports. |

JUDGE SMOLEN: ’I can't hear you. fifm sérry,

THE WITNESS: Again suggests that there is no true
agsociation between Em/F and cancer underlyihg these |
statistical reports. ’

JUDGE SMOLEN: Go ahead.

BY MR. WATSON?

Q. Referrihg there to Savitz and,Peters?'

A. Yes.

Q. Now, would you agree that the Savitz and Peters

studies are an improvement over earlier studies?

A. Yes.

Q. So your disagreement with Dr. Cole is that when |

you cbmpareﬁ~tha odds ratios in the Savitz and Peters

gtaﬁies yﬁu“&iﬁn‘t think that the odds ratios went down?

A. No. That is not a fair statement. That is not |

my disagreement.

Q. Let me take you back just to make sure we
understand this to page two, line 27.
A.. Yes.

Q. Let me refer you partlcularlv to Lhns phrase 80

‘I ¢an ask you about it: "“Third, and perhaps most

COMMONWEALTH BREPORTING COMPANY 'my) 761-7150
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| dimportant, I believe it is not entirely fair to say that

2l he (Peters) found an association between the wiring code
5 anﬁ chilﬁhaod eancer that is weaker still than the
4& association seen by savitz. - The FeterS'stuay had a
50 higher odds’ratio, boﬁh‘adjﬁgtadf(1;73} and unadijusted
6 {2.15), than the Savitz study (1.54)."
2 A. Yes. k -
Bl Q. Do you still stand By that statement?';
 9“ A.  Only if thé’rest of the page ié inaluded as
11&” ‘explanatory material, whiﬁhkiﬁ clearly ﬁas méant to be.
1 Would you like me to expouné on —"rwhy don't I finish my
i answer. |
!
1B Q. Are vou referring to then there is a
1 parenthetical that follows thét that says, "The odds
1%

i ratio is a measure of the relative risk of exposed people

16 | Gompared to unexpdsedvpeaple‘“

; AL X am‘nét referiing to the parenthetical.
18 § Q. Are you referring to the following sentence?
1 "For example, an odds ratio of 2.0 means that the risk of
26, the QXposed‘is twicé that of the unexposed.*
2 | A.'kﬁo; I am not referring tuyanything inkthat
2z parenﬁhetical at all."v |

i Q~~,So'you~are'not referring to énything in the
24jv remainder of that paragraph? | |

/’25? A. No, when I was ~-- pot in what I was just saying"

S COMMONWEALTH REPORTING COMPANY (717) 761-7150°
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of your testimony?

- ratios are certainly right. The inte:pfetation’of the
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& minute ago, no;“I’mvndt. I was réferring to the things |

in the next,paragraph.v I think‘it is fair to consider

sentence and isolate it.

Q. So you are saying that we have to read the

_gentence that I read before we Qet to the parenthetical,

= we;haye to read that in the context of the next paragraphf"

A. In the gontext’éf the entire statement that I‘
made « | o

Q. And the entire statement?

A. Absmluteiy.f

er Okayv. I understand.

Now, taking into aécoﬁnt all:of‘yqufftgstiméﬁy,b
include including that next ﬁaraéraph; tékiﬁg‘that}intb
éaccﬁnt, do you still stand by yéur/étatément ahéﬁt;the
o&&s ratios, the prior statement? |

'A. The odds ratios are just numbers and the odds

odds ratios needs to be done, and i tried to da}that in
the following. B
0. I unaerétand,

Dr. Rosenbaum, didn‘t yuu‘make“é miSﬁake in'the
addgrratio you picked from the Sg?iti~étud§;t¢‘ﬁsmparé to

COMMONWEALTH HEPORTING COMPANY _ (717) 761-7150
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;thF odds ratics in the Peters stﬁdy, the 1.5472

A. I made therpulnt in the next paragraph thdt
Peters and Savitz's figures eampared dlfferent thlngs,

if that 15 what you mean. That is the first sentence 1nk

’the next paragragh.

C¢g. Wheu you conducted your comparlson of the two
Studiégt'ynu picked two odds ratios from the Peters
study, 2 15 and i~?34 cafrect? Page three, line two*

(Witness perusmng document. }

'A. Yes. I mean, I have to go back and look --
yves, I did. Yes. | | | |

Q. Do you want ta go back and -- do you need a
moment to go back and look at sométhlng9

A That would be helpful because I dldn t memorize
all the numbers.

MR . WATSON‘ Why don't we~give’the witneséya,momentf
tn check that. | !

JUDGE SMOLEN$ fés; certainly.

{Witness perusing_document‘)

BY MR. WATSON:

Q. I am not suggesting, by the way, that 2.15 and

1.73 are tranécripticn errors or anything. I am just

referring you to those at this point.
S A. It's always possible;that they are, but I hope
not.

GOMMONWEALTH REPORTING COMPANY {717} 761-7150
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(Witness perusing document.)}

A. It would save time. Do vou remember which -~- I |

~can find it, but which table of the Savitz study the 1.54

came from? That might speed things up.

Q. ‘Table 7, page 34. =

(Witness perusing’dacument;)

“A. Yes. Okay.

*Q“ Have you found it, Table 92

A. Yes, I have found Table 9 and I have the tables
from the complete'sﬁuay. |

0. And you transcribed those correctly, 1.73 and

A. Yes.
Q. Okay. So just to make sure we are on track
here, when you conducte& yvour comparison of the two

studies you picked two odds ratios from the Peters study,

A. Yes.

Q. And the cdds’ratios that you picked from the
Peters study basically chpafed the houses that the
résearchers'thought héd the‘highest‘exﬁcsure to EM/F?

A. Right. | | -

kQ.‘,Tﬁe very high current configuraiion cétegory,“
with the houses that the researchers thought had the |
lowest expasﬁse to EMIF; burieﬁ and‘VLcc@;ﬁery’10W~
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currgnt'configurati@n, gorrect?

A. Yes, whiﬁhimeant undergrouﬁd and very low, yéé.
That's right. |

Q; And didn't Savitz repcrt an adds ratia that
compared the highest exposure catégory, VACC, with the
lowest exposure calegory, buried?

A. Yes, that's right. But what it says ~~‘yes, he
did. It says there are -~ there ére two thinga on Table. |
7. One is two level wire codes at diagnosig and the

other is very high versus buried wire code, which didn't

dinclude very low. It inciuded only buried.

Q. Just buried?
A. VWhich is the point I was trying t6~make, that
they uéed different categoriesg‘ -
|  Q.kk§ight.
Now, I guess’cne of the réasans for making this
kind of comparison of extreme values, thét‘is; the

highest with the lowest, is that you might be able to

‘better see an effect of exposure if you compare the

khighest and lowest?

A. 1If that was ~-- if that is what a dose meant,
ves.
9. And isn't that commonly what you do in these

studies, is compare highest categories versus lowest

~categories, in chér W®rds the extremes, so that you

COMMONWEALTH REPOQRTING COMPANY  (717) 761-7150
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‘mighﬁ be better able to sée an effect of exposure?

A. That is certainly one common thing to do, yes.

Q. Now, the odds ratic that Savitz reported when

o he m@mpéred the highest and lowest exposure categories

%as 2.75, correct?

A. Yes.

Q* That’ﬁcnla be page 34; Table ??b

Al That‘s~right5 |

Q. But if we look at page three}of your'testimoﬁy

where you discuss comparison of the twayétudies, that‘is 
not the number you picked from the Savitz study, is 1it?

A. That's right. The’number was 1;54, which is a

different grouping, whiChlis - neither of these

. groupings are the same as...

Q. Now, the number you di& piak~fraﬁ thé Savitzv
study was calculated from data from all five of the |
wiring céﬁé eategarié&t ccmparingfﬁhrée‘dategqries‘takén
as a group against~ﬁhé‘other‘twa;éategcties taken aa‘a
group, correct? |

A. Yes. The bottom group in‘thoseicategcries

included veryklow and buried, which,was tﬁe~1éwest

category in Peters, and also low ~-

Q. And the Peters -— excuse me.

B against very high and high, whereas Peters

~$n1y useﬁ very high. As I pointed out in the next ‘

COMMONWEALTH REPORTING COMPANY  (717) 7617150
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~paragraph, they were divided differently. I mean, there

is not an exact comparison possible because they group

them differently.

Q. Now, the Peters study does not report an odds
ratio based on dividing all five caﬁegcries intaktwo 
groups and comparing those two groups like‘the numbér‘yau‘f
gave for Savitz, does it?

AL No. But I‘beiiave one could in‘fa&tyfrﬁm the

Peters data caleulate such as a thing. One can calculate |

~the odds ratios but it would'he 4 ot of work by hand.

‘But one can calculate the odds ratios that afe comparable

in the two studies, actually. T didn't do that, but you

could do it.

Q. We've got Savitz, Peters crude and Peters

adjusted, basically, don't we? That is what we are

ﬁeaiing with here?

A. Right.

Q. Now, the odds ratios that you picked from the

Peters study were 2.15 crude, correct?

A. Yes.

Q. Let me make sure I get this right. From your

testimony?
. A@ Yes.
Q. 2,157
A, Right;

COMMONWEALTH REPURTING COMPANY. . (71 7} 7817150 o
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,‘li s 1 Q. Bnd then 1.73 for adjusted?
2h A. Right.

s Q. So that would go here.

i  Now, these were veiy high compared to undergrbund
I and very low, ims that correct? .

: 64 8 A. That’is what the’Petérs study was, right.

1 Q. That is what these Petérs numbers that vou
vcmmacﬁmiﬁmﬂ; ‘

9% A. Right.

” “ £ Q. Okay.

: R Now, do you remember’a few minutésﬂééé‘whﬁn'WQ
E:3iigr”7 ;j'u A2' identified the 2.75 54ds’ Yatis  from éé?itz]frém”ﬁaggﬂééﬁ
kf f   ,.1'\', LR PR Q. Now, that nimher was & cpmpafigén of Very,high?,:
5 L 15 |l ~ A. Right. o

1§u ’ Q. To --

1 ~A. Buried.
f‘18j | 0. Bﬁried._ And that’number was 2.?5?’
19 A, That's rigmt.l' L
zﬁﬁ , Q,“It’was very‘high to uhdergrdund, actually.
& 'Wésn’t.thétgthe phrase they used? | k
2 A. The Savitz called it very high to buriedﬁ,’Bﬁt:
I'm willigg tb‘believé that buried is underground.

| 0. 'Very high to buriéd. 8o from 1ookihg«at the’

25 1

extremes we might put that 2;75'here; but we probably

COMMONWEALTH REPORTING COMPANY  (#17) 761-7150
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ought to put a footnote, shouldn't we, just to be

accurate so we have thig little difference that says very |

high compared to buried.’ Wdﬁld'that be an accurate way

for,relating the data, as long as we put‘the‘fpotnotQS?

Because what you are noting, really, is that thay grouped |

bottom oneég don't they?

A. Yes.

Qs And in epiﬁamiciogy the grouping from the
bottom is called a referent grﬁﬁp, isn’t it?

A*’ . Yet‘o

Q. And so we are just making a footnote so that we

note that the:referent group is slightly different

bec&use it doesn't have the‘othér categories.

A. I don't kmow how big it is. I don't know that |

it is slightly different. It's different.

‘Qé“weilk”slightli diifereﬁt~in théyéensé nat‘
talking about numhefs’butdifﬁefeﬁt in the sense that are
th95é twb bottmmfcategaries hereléﬁd we'are:hoting here
therekis only oné bottom c&tegcry_that vou ﬁsed.’ |

| “A. Right. ,They'are different.

Q. ‘Yesi Slightly ié probably meaﬁingless'in‘that

éontext. - |

JUDGE SMOLEN: Let ne interruﬁt for a moment. For

~ COMMONWEALTH REPORTING GOMPANY  (717) 761-7150
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I assume you mean Peters unadjusted as referred to in the |

witness' testimony. Is that correct?
| MR. WATSON: Yés, Your Honor.

JUDGE SMOLEN: All right.

BY MR. WATSON: |

Q. Now, are you expressing the oﬁinidn that we
can’*t really comgare the 2.75 number from Savitz with the

numbers from Pefers becausé the referent group in Savitz

- gontains only the bét%em wire caée‘category and the

‘reference group in Peters contains the bottom two wire:

pode categories?

A. You can't ccmpare them dife&tlyg‘ They have to

‘be gomehow adjusted. And T made the pdint,in‘my,

tegtimony that in fact they used different categories. I

| meanf they grouped &hiﬁgs‘differently*

x think it would Ee reésanablé - 1 mean, if yauf‘
point ig, ‘I wmean, ﬁeéause they did graup‘thing
differently, I think b@th things are reaéénéhiéité
éiscﬁss; actually, the two level wire code and the very

high versus the very low. I mean, they are both relevant |

‘and they are ﬂifﬁerentncatéQOries'than Peters‘usea‘

9. Now, in vour testimony ?ou.give us’a‘fcrmula
anﬁ sa? it is relaﬁively gasy math tﬁ,céiculate odds
ratiog, I believe. | | | |

A, Well, iﬁ,isfstraigﬁtfarwardg‘

COMMONWEALTH REPORTING COMPANY  (717) 761-7150
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Q. Straightforward.
A. I mean, you can calculate from Peters and

Savitz comparable odds ratios for comparable categories.

It would take a long time to do it here with a lot of

algebra, I mean, by hand. And I didp't actually do it
but‘you could do that. But you wouldh’t then‘ﬁave,
anyway,’the}confidenae intérvalf Bﬁﬁ Yan_ﬁauld aetualiy
éaiﬁulate the comparable odds ratios. |

'Q, Could you look at‘pageysé,‘Tahle 7 of tﬁe
Savitz study that we have been referriﬁg to?

‘A. Yes. | | |

Q. Now, vou could calculate a lot of diffeient
odds ratios from the'dat& in Table 7, couldn't you?

A. Yes. He didrcalculate a lot of theﬁ¢‘ There
are a whole lot of them listed there.

Q. But at least here they don’t~give you the raw

‘data for the very low category in Table 7, do they?.

A. No.
Q. They just have low and high?
- A, No. ‘k
Q‘ Right. They don't have very low?
- A. No.
0. 'They just don't give vou the numbers there.
And sa't0~calcu1ate,the §dds ratiO‘frcm Savitz that ;
ié precisely identical to the Peters‘cdds ratio thét we

COMMONWEALTH REPORTING COMPANY  (717) ¥61-7150.
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have been discussing you need the raw data for the very

low category, as yeu haVe in&zcated?

A.: Yesm. In fact 1t ms glven, I believe; in Table,,

Q. But it's not for leukemia aloné in terms of the

combariscn you made there, is ite
A . |
Q. They just don't have it &1l,in,this?'k
A. As I recaii,il thmﬁght abou£~daihg it and
either in Peters or in Savitz T believe there is enough

data to ca}guléte'tha~oddg ratios tke way the other one

~did it. And in fact I set out to do it but -- I didn't

actually complete the calcnlaticn; but I could do it.

Qe 8o you could do it and yaukdouiﬁ do a

~head-to-head comparison here?

A. Only w1th odds ratlos. kYou_stiil wouldn't have |

the confldence interval.
Q. But you cauld do akhead~tofhead‘camparison of

the cddé ratios;, S0 we could compare head- to—head the

2.75 and the 1.73, or the 1. ?3 on the one hand with the

‘same numbers from Savltz on,the,cther?.

A. Yes.
Q. If you wantad to?
A. Ynu,could'dg such a thing, yes.
Q. Now, you are’awarég aren‘t ycur that the Savitﬁ

COMMONWEALTH REPORTING COMPANY  (717) 761-7150
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Study was conducted as part of the New York powerlineé
project? 0

A. Yes.

Q. ‘Andfsaiassumegyou are‘aware és part of that

project Dr. Savitz prepared a report that contained the

data from his study?
A. I assume he did. I have not seen anything more

' than the published paper. We may have it in'thefaffice

but I have not read anything more than the published

paper.

{Pauée.)

'&if I meanxyif it's any héip I might Quo£e~a
sentence that's already'in thé’recsrd‘ “If the effect
increases monotoﬁicallykthis wonld make Savitz? results
weaker’than Peters' results.”

Q. Let me ask vou to take a look at this and

verify that we are talking about the same thing.

A. I won't have time to study it.
Q. I'm not asking you to study it at the moment.
A. 1 see that it is a repoft;

0. All I'm really asking vou to do is asking vou

to look through andksee,thét we are all talking about the |

_same Savitz study here. Because Savitz has, you know,

other studies and we want to keep it straight when we
mak@‘thekreferenee'ta, guote, the Savitz study.

COMMONWEALTH REPORTING COMPANY (717} 761-7150
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A. All right. Thé paper in the Ffront of this is

the same paper that we are talking about.

Q. Just look at the folleowing stuff if you want

B K e T

(Witness perusing document.)

Q.  Now, 1if you could go past the cﬁpy of %hé

‘published study.

A. Yes, I'm past it.

Q. To where the typewritten text beginsfiﬁ the

supplement. Do you see that beginning on page four theré‘

i$~fufther discussion of the Bavitz data?
A. Yes. There is an abstfaat‘on(page four.
Q. Could you flip to pége 19 of the typewritten
text there? | o |
A. All right.
"Qﬁ ﬁﬁ‘you gee the data presanteﬁ in tabuiarvfonm

begiﬁning on that page?

A. Yes. I see there are data on that page, yes..

Q¢‘ Now. could you continue on to page 38 there?
A. Yes. |
Q; Do vou éee at the at'the'tab of the page it
says Ta&le 15, wire cades (fivé levels) casesicf'child
control? | |
k A. Yeé,'that‘is:whét it says}; |
Qﬁ  Do you seé beiow that, stilllan‘page 38, in

| GOMMONWEALTH BEFORTING COMPANY  (717) 7617150
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‘between those two pieces of matérial that are all

the following: in Table ?} what is the total number of

point. I don't guite understand what the relevance is of

comparing a document that is not in the record and the

- 1398

rables 15(b} and 15(c)'data‘aré provided for cancer and
wire codes two yaar$‘beﬁorevdiagnasis? 

A. Yes.

0. If you turn to page 39 do you see that data are

pfﬁ?ided for cancer and wire codes at diagnosis?

A. Yes.

g. Now, ifkyoukecgid keep{your‘plaéé in the
suppiémént wherefyﬁu_are nmw;kaﬁd tukn td page 34 of the
éa#itz,puhliéaticn pdrtipn of this.

Al ~A11 right. That is Table 72

Q. Yes.

A. All tigﬁtf

VYQ., Ana Table 7 is iabeied cancer risk in relation
to wire canfiguratién code fcr5K subgroups at time of
diagnosis, correct? | |

A; Yes.

N Now, ‘just for purposes of«cenfirming'the data
actually bound together as one, would you take a'look;at

control houses for all five wiring code categories?

M§. McCLOSKEY: Your Honor, I would object at this

“company has not inaiCated they are gaing,to!put'it in the

- COMMONWEALTH REFORTING GOMPANY.  (717) 761:7150
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yrécerd to data in a published study that we already‘haVe

= infdrmation‘from,that Study in'the record. I would ask

going wmth thls data cmmparlsan of raw data in a study

that won't be made part of the. record

MR. WATSON: Yoar~ﬁ0nor,'the witness made a

‘comnarxsanf as we have shown here, and has indicated that

the compariSQn that he has actually made may,not‘match

_up, and then we have another comparison that he said nay

not match up. But he says, as he testified, you could

- make a head-to-head comparison and he has relied upon the

Savitz study for that purpose.  Ahd he said if you had

the very low numbers we could make the head-to-head

‘comparison. I'm simply going to ask him if we could find

these numbmrs that would allaw us to do thisg..

M8. McCLOSKEY: I thlnk thaL then, it LS asked and

éﬁswered;~}Ke‘has-aireaay saiﬁ‘it ceulﬁ'be done. He hasg

not done it for purposes oﬁ‘his testimoﬁy and his -
testimony is not baSed on a‘head~toéhead cbmparison«‘ So
I weuld say it is asked and answered.

MRf‘WATSON: I don’t thlnk that has been asked and
answered. This is cross-examination —-

JUDGE SMOLEN: Overruled. Yéu‘can go ahead.

MR; WATSON: Thank you. | ’

~ BY MR. VATSON: -
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’Q,’ In Table 7 what is the'tcﬁal nuﬁber of control
haus&s’féx all five wifing Cﬁdéycétegéries? Would it be
207 plus 527 “ | '

‘A. Yes.

ij Which'is’a totél Gf’259?~

A Right.

'Q. On Table 15(@) of the supplement look at the
t@p of’ the page?

A. What page are We on in the supplement?

@. Thirty-nine.

A. All right.

:Q. And the total number of controls for all five

wiring code categories there is given as 2592

A. Yes.

Q. Now, in Table 7 ~~ that is, in the AJE

published version of Savitz —- in Table 7 Whatris‘the"

‘total number of leukemia cases for all five wiring code

catégories combined? Would it be 70 plus 27, or 977
E*' Yes.

¢. Apnd in Table 15(e}. the total number of laukemia

eases for all flve wxrlng cc&e categories ccmhlned would;~

be 70 plus 37, or it is just 1aste& here as 977
A. Yes.

: Q., Are you willing to accept that Table 7 in the

Ametrican Jonrnal of Eplaemlology artlﬁle and Tablés 15(&)

‘ COMMONWEA’LTH HEPORTING GOMPANY (717} 761-7150
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and (e) in the suppieﬁent:bctﬁ.répbft the same setycfk
data from the Savitzfstudy? ' |

A. Yes, but -- e

0. One juétfhas mcre?v More data?

A. I*m‘willing:tﬁ accept it. But in all fairness
thé:e may be lots of explanation of this data in the
repart,kﬁhich I have not'read; .Thére~ié’é long text’herék
whic& I have hever,seen before. I don't know what
céveaﬁs or explanations or qualificatiqﬁs,there might be
of this data ih the text becauSe’I'haQen‘tread‘the texﬁg

| Q. But it's the same data? That‘s really all I'm
getting at- | |

A. It seems to be. Those nuﬁbgrs are the same,
anyway. | |

0. I helieve you said in your testimony

calculating odds ratios is relatively easy? Page three,

line 30.

Q. So, odds ratio equals...
(Mr. Watson writing formula.)

0. Would you check~that énd make'sure that I have

. gorrectly recorded the formula you set out for us in the

testinony for calaulating‘the*odds;ratio?
“A. Yes, yon have;
9. Now, am I correct that basically what we are

COMMONWEALTH BEPORTING COMPANY  (717) 761-7150
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going4fa'ﬁé doing is ﬁultiﬁlying an§ dividing four
nunbers if you did ﬁhiskealculatioﬁ?

A. Yes. | |

JUDGE SMOLEN: To the right §f the slash is the
éénominator? | |

| MR. WATSON: Yes, that‘is a‘gaéa‘point;’ The 51a$ﬁ

mark means that what is after it is the denamiﬁatqf,

BY MR. WATSON:

Q‘. Is that correct?

A. Yes. And the stars are meanﬁ t¢ indicate
multiplicatian‘ | |

Q. Yes, theylittle star~1ike symbols mean to
multiply? | | |

| “A. Yes.
Q. Aand in this situation,N(E,D) refers to the

number of leukemia cases in the very high category from

‘the Savitz study data, is that correct?

A. It's a general thing. If you are taking the

very -- it is the number of exposed depending on how you

wantkta define it, who actually came down with the

disease of interest, which in this case is leukemia.
Q. I'm being a littléfmmre specific, but that is
what it rafers to,iat least asg tb'this sﬁudy?‘ |
A. Okav.. | |
Q. Can you turn to page 39 of the Savitz‘

COMMONWEALTH REPORTING COMPANY  {717) 761-7150
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‘supplement, Table 15(é)?‘

Now, weould it be aceuraté taysay there,aré geven
leukemia cases in the very high ¢ategory?

A. Yes. | ‘

MS. McCLOSKEY: Yoﬁryﬁcnor, I would object again at
vaﬁis ﬁainti I believe that Mr. Rosénbaum has said

repeatedly through his testimony that even though the

. odds ratie can be calceulated, the confidence interval

vannot and that that was am important part of it. So

this exercise is essentially not relevant to his

testinony and to the presentation in his surrebuttalt”

MR. WATSON: Your Homor, I would argue that it
céuidn“t be more relevént; ’k

JUDGE SMOLEN: Thé formula itselfkia presented‘ink
hiﬁ testinony. He is testing it. So I thiﬁk it is

proper. If you have anything on redirect that you may'

~want to bring out that other factors have to be

considered, you can do so. But let's go ahead.
BY MR. WATSON:

Q. Looking at Table 15(d) would vou agree there

are eight,ccntrols in‘tha yvery high eategary?v

A. Yes.

Q. And that would correspond in this case to

 N(ELH)?

A. Yes.
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Now, on Table 15{e)} would you agree that there

are 28 leukemia cases in the buried category and five in

the verv low category?

A.
Q.

A.

I'm sorry. Are we on (d} or (e)?

15{(e).

All this has to do with (e)? Because the

number in the very high category -

Q.

Controls are in (&), cases are'in‘(e)‘ Here

I'm referring to cases in 15(e).

Q.

Ceategory?

A

Q.

A.

Q.

Qkay. Yes}
Okav.
Yes.

And there are 28 leukemia cases in the buried

In the buried category.

And five in.the‘veryV1CW category?',
Right.

And by adding those two numbers we get the

 Thirty-three.

Rnﬁ that cbrresponds'to N(ﬁ,D)?
Yes.

Now, let's go hack~tc-Table,15(&)6‘ Woulﬂ you

‘agree that there are 88 controls in the buried category

and 17 controls in the-§ery low categary?.

 COMMONWEALTH REPORTING COMPANY (717} 761-7150
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As‘,Yeé~'
Q. _Addlng those two numberé we get ‘the value of -~
A. One hundred an& fiVe; 5 |
Q. -~‘N(U;H)?‘.

A. Yes,

Q. Nc&, then, woulﬁ I be aorrect that the equatioﬁ ¥

we must 301ve is seven tzmes 1@5 divided by 33 tlmes

»elght?_

A. Yes.

‘Qj §even’timeg'i05 would be 735?7

“A. That's right; ‘

ng An& 33ktiﬁes eight is 26472
A. That's right.

.'Q;' and 735 divided hykzsé‘equals 2Q7$?
“A. Yes. | |

Q. So'if we are just going to do a flat

‘head*towhead acmparlson of the categorle with Whatever

explanatlanlcne mlghtloffer, just a head~t0»head

comparison, the numheﬁ, 1nstead of 2, 75, would be 2.78

A. That is the calculation we just did. I think |

,it’5‘~e I’don’t know what is in tha text sofI dbn‘t know -

- 1t would have been a lot e351er if I had a -day to laok

at thxs or something. Thatgls what he you get.eutlat

‘COMMONWEALTH REPORTING COMPANY  (717) 761-7150
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might be of the data in the text because I haven't seen o

5§ A

Q. Underétoadi
But we are just comparing the two numbers you used

from Peters and We are vomparing the comparable number,

including the same categories, from Savitz?

A. It's the same categories.

Q. At least that much?

A. But I don't kna# whét Qué1ificatibns thera are.
in this document tﬁat thare'might be in that 2.78,
because I haven't read it; |

0. Un&erstéod.  |

Let's see if we can find éﬁother’way, then.

(Paﬁsea}

0. Earlier we were talking about the Savitz number

of 2.75. Right here, right?

A. Right,

Q. What that turned out to be, didn't it, was very |

high compared to buried?

A, Yes. |

Q. Correct?

Al That‘s rigﬁt.

Q. So that is 2.75. Anﬁfthis’time we daﬂ*t.nee& a
footﬁbtei do we, since we have the category that
deséribés what that was? | | B

COMMONWEALTH REPORTING GOMPANY  (717) 764-7150
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 3‘ The‘iﬁﬁtﬁaée‘bniyih&sktb d§ with I don't know
ﬁhat explanatory material goes with it.

Q. Right.‘ We put this foﬁtnote in t@ show that
this number when we stnck it in here originaliy didn't
héVe quité‘the same categories as the column heading*‘:

A. Right. k |

Q. B&t over here we have changed thé column

“heading so we'd@n't‘neeﬂ the  footnote anymﬁfe; But it

says the same thing as the column heading, doesn’t it?

'A. Right.
Q. Now, caui& you turn to the Peters study, page
933, Table 7?2
Al Dkay"
Q. Do you agree that in thekvery high eategdry
there were 42 cases? | ’
A Can I just look at this for a minute?
Q. Bure. | v |
{Witness perusing document.)
A. ’Yes; Okay.
0. So if we were following yaur'fsrmulag‘N(E,D)
will ﬁe 427
A. Yes. ‘
Q. And still on Petéfs; Tab1e 7, do you agree that
there are 24 canﬁr&ls in;the very high‘catégcry? |
A. Yes. | .

COMMONWEALTH REPORTING COMPANY  (717) 761-7150
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7 ﬁ»v;And.sa/thét correspon&§ to ﬁ{E,H),,corréct?
A. Right. | |
,Q, 'Aﬁd_éﬁ Tablé 7. woulﬁ you agree that there are
11 cases in the undergrouﬁdkéatégory?
A, Yes. o
0. And that corresponds to ﬁ{U;D}?
‘A.  Yes. | |
Q. And on Table 7 do you agtree thét7thefé are 11
controls in tﬁefunaergraund category? |
Aik«Ye$. 
0. So the equaﬁian~ﬁe have to solve is 42 times -
11, divided by 11 times 24? 
A. That's right.
Q. And 42 times 11 equals 462‘V‘B®;you want to
cﬁeak me on that?
A. You’can just arosskout the 11s. It's’just 42
divided by 24.
- 0. Well, I waskgaing to jﬁst march,thrbugh‘it here
just for CGmpletenessf
 Bnad 11 time 24 eguals 26@, Cerectz
A. The result is 42 over 24.
Q. Or 462 over 264. And if you divide those it
equals 1.752 | » o ‘
| A. ‘That‘s'right-

0. Now, let's look back over here. So very high

COMMONWEALTH REPORTING COMPANY  (717) 7617150
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-conpared to underground, 1.75. Have I placed that in the

correct spot?

R.k It ﬁeems toﬁbe, yes.

Qﬁ‘ Am 1 c@rreci that ﬁhé Peters stgdy‘deés not
provide enough information to calculate the adjusted odds
ratio far this ﬁérticular one?

A. Yes. | |

Q. NA for net‘availahle.

Now, could you please turn, Dr. Rosenbaum, to page

two, lines 11 through 17 of your testimony?

A. Okay.
Q. Let me ask you one other thing about this.

Don't the numbers in this first column comparing these

get weaker ag you move from Savitz to Peters?

A As a mattér~0f faet, that is what I‘said in my
tegtinony.
Q. ‘Gkay.

A. What I said was if the effect increases

monotonically it would make Savitz’s results weaker than |

Peters'. That s what I seaid. If that is the point you
were tyyving to get at, I alreaay samd 1t.

Q. Excuse me . Maybe ~—= didn't you gay that the

Peters study had a hlgher od&s ratxo hoth adjusted, 1.73,

and unadjusted 2.15, than the Savitz study, 1.54?
MR. SUGARMAN: I object. I don't see that.

COMMONWEALTH BEPORTING GOMPANY (717} 761-7150
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MR. WATSON: Page three; liné two.
MR. SUGARMAN: Oh, back to page three.

A. Yes. Those were numbers quoted. But as we

 went through ﬁefore, they have to be taken in the context

of the entire -~ the numbers were not meant to be taken

all by themselves. They were meant to be taken in the

context of the entire piece of testimony.

BY MR. WATSON:
Q; Okay. So when we compare the odds'ratios
head~ta~head'in this category, very high compared to

underground or very low, and we use the extremes of

savitz don't the numbers decrease has they go from Savitz

doun to Peters?

A. Yes.

Q. And when we do a head-to-head comparison with |
the exact categories of the two studies, don‘t~the

. numbers decrease from Savitz down to Peters?

A. Yes.

Q. Now, referring to page two, lines 11 through 17
of your testimony you‘are basically saying; aren't you ~*';

one of the things you have said is that the obvious thing

to say is that all three studieé‘ébSerVQd;an‘aSSﬁciatian
between wiring‘configﬁration and ahildhnadyleukemia?

A.  Yes. | |

Q. Wdﬁlﬁ ybu‘agree that the questiﬁn of th¢h‘

COMMONWEALTH REPORTING COMPANY  (717) 761-7150
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result is obvious is a matter of professional judgement?

‘A. I don't evéthhink-»m iﬁ is juSt a matter of
judgement yes; o |

Q~~ ?rofesslonal Judgement under the clrcumstangeé°‘i

'A. Right. |

Q. For instance, one might consider it obvious to

say that in the Savitz study the observed association

‘ between~wiring code and leukemia was not statistically.

51gn1f1canﬁ?
Al That depenés on what you mean by statmstlcally
31gn1f1eant.

. Well, what if I meant the same thlng that you

meant in your testlmony when yau uqed the phrase

;statistiaally significant?

&

‘A,‘ What I did wag I quote what they use. It is
true, which is just what I said, that it's not

smgnlflaant at the 95 pércent confldence 1nterva1‘ .

Q. And that is the normal confldence 1nterva1 that‘

we use when we refer to the phrase statlstlcallv

significant?

" A. I actually discussed that at some —- I‘dcn't
knaw who "we“ is that uges 1t, but in fact the 1dea that

the 95 parcent level is the one that cught to. be uﬂed is

OQMMONWEALTH REPORTLNG OQMPANY (717) 761-7150
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" and I think this is right uf is;that it was aatuaily

determined by a political scientist or something like
that who did a poll of‘pedplebtc see what they‘wbuld

consider, the average person would consider significant, |

“what sort of risk they would consider a significant

&ifference,

And studies are often done, for example, at a 90

percent level. Sinece it is a continuum, it would be

ridiculous to say that something at the 94 percent level

was not significant and something at the 95 percent level

was. It's a very,émall difference.
Q. But would it be-fair to say,that,when we,refer- 

to statistical significance atbleaSt'among scientists 1t

is commonly accepted that we are referring to the 95

percent confidence level unless otherwise pointed out?

“A. DNo. I think it is fair tc'Say that among

”séientists,tﬁe level is always spaéifiéa‘»v

Q. And referring to the Savitz study, what level
did Savitz use?
A« We used the~95»percent‘leve1. But‘hekcould

clearly have done with the sane data a maidulation at

whatever level he chose.

Q. ‘And'when we look at the level that he choge to

 report the results of his stuay, would it be accurate to

- say that the observed association between viring'code and

COMMONWEALTH REPORTING COMPANY  (717) 781-7150.
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leukemia was not statistically significant?

A. TIt's not significant at the 95 percent level

~and that is the level he reported it at.

Q. Would it be accurate td say‘that once Peters

got beyond the crude stage and'adjusted'his,data the

observed association between wiring code and leukemia was |

not statistically significant?
- A. Yes. At the same level.
fSince you brought that ﬁp,li wouid like to say
something abaﬁt the adiustment proceéés~ The adjuatment
process -~ |
MR. WATSON: I don't have a question.
JUDGE SMOLEN: Well; I‘migoing to let the witness
explain his answer.
E MR. WATSON: If he wants to go ahead, thét's all
righgé | | |
A. You gan only aajust;for’things that yoﬁ have

reason to suspect. Ané there may be other emifor‘

- exanmple, one of the things that he adjustéd'fgr was

incense use in the house. Someone else might not have
thought of adjusting for that. Similarly, there may be

other things that shonl&bbe,adjusted for which he didn't

. Bed.

BY MR. WATSON:
0. When we talk about adjusted, those are Peters‘®

COMMONWEALTH REPORTING COMPANY - {717) 761-7150
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- own adjustnents of his data as distinquished from yours

and somebody else’'s?

A Yes; théyTafe. And they are based on a study

- he ha&;doﬁe of & largé nﬁmber of these cases for a

different purpOSes before he did thig.

Q. Can you take a look at your testimony, page

four, line 25, to page five, line three?

A. Yes.
Q. I think iﬁfbégins, *In contrast, 13 éf the ié
odds ratios".
A. Let me read,thé whole parégraph‘
iWitness‘perusing document.)
A*’kYes. Okay. |

0. Now, there you say that 13 of the 14 odds

ratios for wiring code in Table 7 are above 1.0, correct?

A. Yes, that's right.
Q. Wouldn't it also be accurate to say that only
two of those associations were statistically siguificant

at the confidence level used by the researcher?

A. Yes. But I would likekto ~=-gdn I explain the

answet?
JUDGE SMOLEN: Yes.

A. 'There is nothing'holy aboutiany partiCular

level of statistical significance that is chosen. If

_something turns out to»be significant at the 95 percent

COMMONWEALTH REPORTING COMPANY (717} 761-7150
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level that in and of itsélf does nbt prove the
association, nc& does it‘prove»that - nor is there a
dramatic effect if it is slightly below 95 percent, a
dramatic différence& So I nhink that not very much

import should be given to exactly whether it is above or

helow 95 percent.

1 mean, the actual confidence level that it is at

‘is important in judging the worth of the result, but it

is important to take, as I think the company witnesses

have said already in this case, it is important to look
at all the data and try to get & sensé of what it all ,
neans.

Q. And just to be sure with Savitz, none of the

reported associations between wire code and leukemia are

sﬁatistically significant,‘is that correct?

iWitness perusing dccumeﬁt@} 7 |

A. Not at therQB percent confidence level. I
didn't do the calculation bﬁt they might very well be at
the 90 Qércent level, for eiample. | |

Q} Usimg the calculations that the‘reséarchers
;hemselvés s;e1esc‘:i:‘.fad.i Asking it jusgt on that,baéisﬁ  I‘m
not asking you to look at other numbers. Just the ones
that the researchers theﬁselves selected. |

A. They reported -- the Savitz humhexé areknét
signifiaantiat the 95 percent level, which‘iskwhat he

COMMONWEALTH REPORTING GOMPANY  (717) 761-7150




-

.I’I%

19

12 4

18

84

20 1l

y n

B

1416

,reparte&., But one could do the calculation at any level

with the same data.

Q. Would it also be accurate to say that when
Savitz'and Peters'actually’ﬁeasured magnetic fields they 
did not report any statistically signifiéant assaciations
bétwéen the‘ﬁeasureﬁ fields and ﬁaﬁcer; including
leukemia? | o

- ‘Yes. Again, if we are using,significantrin thé
game way. |

MR. WATSON: -Thank vou.

JUDGE SMOLEN: §o~you want some time?

MR. WATSON: Your Homor, one moment. T think for
the record we ought to mark these as crOSS*examinaticﬁ
exhibits. ' |

JUDGE SMOLEN: Do you have them in reduced size?

© MR. WATSON: I will produce a reduaed‘size version
for the record and for Counsel for all parties.

MS. McCLOSKEY: I would object to their admission |

into the record, Your Honor. They are numbers that the
witness has nat‘accépteda He has c¢learly explained that
there may be gualifications to~tho§efhumbers'and to that

data which he is not familiar with because he has not had

kan opportunity to reviewkthe entire study which he was

handed.
JUDGE SMOLEN: Well, that might go to the weight.

COMMONWEALTH HEPORTING COMBPANY - (717) 761-7150
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But he actually used scme of these ﬁumbars in his own
testimony., ~2.75, 2. 15 l 73 was useﬂ. ’

MS . M¢CLQSKEY:_VThe 2,15fandk1.73,.cniy two of the
five.numbers. | | |
| JUDGE SMOLEN: Yes, two of them were used. That's
correct. | | |

MR. WATSON: Here is 2.75 used here agaln. And,
Your Honor, he’s the one that made ‘the comparlsans.

:JUﬁGE SMOLEN: Let her flnish,

MS. McCLOSKEY: Your Homor, Dr. Rosenbaum did not

use 2.75. That is a number that you had him calculate

ﬁrcm a table which he was not able to ravmew the entlre

~study and detgrmlne whether there were quallflcatlons on

that number.  The number he used in hls study came from

| the reported Savitz data and it is not the 2.75 number.

MR. WATSON: Your Honor, I beg to differ. I think
he used it on page four, line 14.

JUDGE SMOLEN: 2.75 is used there in the witness'

~testimany. So I'm g01ng to permit it to he marked.

What nunber are we up thV
“MR~;WATSON: This would be PECo Crmés~Examination
Exhibit 5la). |
' JUﬁGE SMOLEN: QO‘marked.

MR. WATSON: And this where we show the

aaiculaticns wau}d be ?EQO'CrQSS;EXhibit ng};_'

COMMONWEALTH REPORTING COMPANY {717y 761-7150
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JUDGE SMOLEN: So marked.
"MRE. WATSON: ?our cher,~1}prépose ihat‘what.We

will do is tvpe this/up‘and'SQnd}it to everybody rather

~than take pictures. I think in thekrecord all the,

could tell us.
Is that acceptable to everybody?

MS. McCLOSKEY: That is fine.

JUDGE SMOLEN: It‘s aaceptablé to me. You may do

it that way.
MR. WATSON:  Thank you, Your Hgnor.

~ JUDGE SMOLEN: And we will receive them.

(Whereupon, the documents were marked |-
as PECo Crosg-~Ex. Exhibits Nos. 5{a)

and 5(b} for identification,
and were received in evidence.)
MR. WATSON: Thank you.

JUBGE~SMGLEN: Now, you have ﬁémpleted y@ur'
MR. WATSON: Yes, sir.

MS. McCLOSKEY: Yes. |

| JUDGE~SMOLEN: Let's take a tén,miﬁute"break.k
(Recess?} | - ‘ 

JUﬁGE SMOLEN: Back 0n the recgrd;,

Hs. Mc01oskey,‘go aheéd& ’

COMMONWEALTH REPORTING GOMPANY  (747) 761-7150
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MS. McCLOSKEY: Thank you, Ydmr Honor.
REDXRECT EXAMINATION

BY Ms. MCChGSKEY’

Q. Dru,RQsenbaum, iﬁ_you could turn to page three, |

line two, of your testimony. Whefe,ygu atilizéd the odds

‘ratio from the Savitz study of 1.54, could you please

explain why yon utilized the 1.54 odds ratio from the

kSav1tz study?

A, ‘There wersg twv leukemla odds ratnos 1lsted in
Table 7 of Savitz ané perhaps I shculd have used both of

themf Neither one of. them had categorles that were

‘exactly ccmparable to the Peters study. And I pointed

out in my testimony that you could actually~ﬁalculaték

actnally the same things that we have caléulate& héref

Just from the data in the Savitz and ?etérs studies; But

I didn't do that and I dld not have that -- it's a lonyg
task ta ‘do it without the data that is in thlg report
that was just handea to me by Mr. Watson a little while

dgo and I didn't have that so that Irdiﬁnﬁt actually do

“it. That is one of the two numbers that he reported.

You could have also used the ather one.

Q. And if you could turn to page four, lines 11

‘through 14 of your testimony -—- I duess it continues on

to lime 15. Based on the calculations and the odds

ratios that vou report in vour testimony there, is that

GOMMONWEALTH REPORTING COMPANY (717} 761-7150




i

Bl ahainn

16

20

i

BN L

12

14

15

18

21

13

198

23 |

25

1

ozl

ey

1420

‘statement accurate?

A. Actually, I realized”aftér'a long time when

Mr. Watson was questioning me right at the end that I had

reversed the two names in that sentence and that was what
it was ali about. And indeed the rest of the paragraph

goes alonyg with the fact that there is ~- I mean, the

rest of the paragraph is right and in fact explains that.

It zhould gay in the sentence that begins on line

- 11 if the effect increases monotonically this would make
Peters' results weaker than Savitz's results. Which is

‘why it says, indeed, when Savitz compared his wire code

with very high wire code his leukemia ratio goes up to
2.75. ‘And I'm sorry for the error.
JUDGE SMOLEN: Let's get it c¢lear on the record

what vou mean in that sentence, which starts "if the

‘effect“‘

- PHE WITNESS: What I meant was, since I had not
calculated it, but what I meant was that if you do
calculate comparable categaries you wéuid probably find

that Peters’ results were weaker than Savitz's results.

Which is why the next sentence starts with indeed, and it

explaing that.
JUDGE SMOLEN: Go ahead.
M8+ MceCLOSKEY: Thank you, Your Honor.

BY MS. McCLOSKEY:

COMMONWEALTH HEPORTING COMPANY:  (747) 761-7180
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“l’; N N 0. Now, referring now to PECO Cross—Examination
,,3° Exhibits/S(a}’and (b}, which dare ﬁhe,charts, do yau‘know
31 Jhether the numbers that‘represent‘thé cases and controls
4 kthatkMr‘ Watson used from thé Savitz study to céieulétg'
5",the odds ratias in’those érass«examinaticn exhibits are
ﬁi yéémbarabié to the ﬁumbers for cases.ahd‘ccntrols;in the .
h Peters study? | |
R TR A. They are certainly ncﬁ-ﬁirectly ﬁnmparahlé
, 91 because, for examgle,‘thefage ranges in’the two studies
i“'ﬁ o 104 ‘wére different. In the Peters study thé age range was
E wfq’, ', : u from zeor to ten and in the Savitz stﬁﬁyvit‘was from zero |
}i . o B b6 a4, ~And that is another problem that makes
e S 13 cemparahiiity difficult:just as the different categories
éj_‘ ; " ;4 = the way they chose to group the iivercategories was
éy_f"  | Bl gifferent. | SIEER - B i
§1 ‘ ;‘ 16  ¢. And the calculations of the odés ratios that |
S ‘ : : e |
e e ;17ﬁ appear on PECo Cross-Examination Exhihit 5ta), which is
ivv  ,"  18 ‘the chart actually under the other chart, in reviewing
; :fl' g thoﬁe calculatlon@ of odds ratlss, does that change the
;',“‘  | 20 'cmnclus;on in your testlmony?
E'f~f : 21“ | ~ A. No. The éanclusian4abaut -~ not at all. The
;V 22{ conclusion that I made was a 11m1ted one. The only
j  o B conclusion I was -— what I was trying to say and what 1t
gf“.’yk 21  says is that the results of the Werthemmer & Leeper,
% Savitz and Peters studmeu do not Lndlcate that 1f better
| COMMONWEALTH REPORTING 6QMPANY 17 ?61-%150" ‘
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and better studies are acné.the-effect will eventually go

away* That was the-bdint I was t:ying to make,

You céﬂnat take three studies which represent at
nost twofccmyarisonsﬁbetween the first and the second énd
the second and the third -~ so there are three studies

but there are only two comparisons involved. You cannot

take two comparisong and make a general long range trend

out of it, particulariy when the categories are not even
comparable, for example same. The age ranges were

different. And when you include the Wertheimer & Leeper

atudy there are lotg of other things that wére,differenﬁ‘

So in many ways you are just comparing Savitz with

Peters, which is only one comparison in which there were

a lot Qf,things different. We have already mentioned an
additional one here, which was the age ranges that they
looked at were different.

8o that certainly does not indicate;any‘kind_qf

“trend at all and there is no logical deduction to be made

from those two studies that if you keep doing more and

more and better and better studies -- and by the way, I

‘think the Peters study was very well done -- that it will

- go away.

My general point was, on the contrary, the most

striking thing about the three StudieS'is that they all

reported positive associations. And there is at least as

COMMONWEALTH HEPORTING COMPANY  (717) 7617150
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much reason tavbelieve from those three‘studies that
aantlnued studies waul& continue to repart positive

8$$ﬁc1atlﬁﬂo a& there is that ccntxnued studies would

make the effect go away. That was the point I was trying

to make.
| M$. MeCLOSKEY: i'havékne further questions, Your
Honor.
JUDGE SNOLEN: Anything else? |
ﬁR. SUGARMAN: ’Maybe twé ~*kone anyway - if Your
Honor pleasemk
RECROSS*EXAMINATIONf
‘jBY‘MR¢ SUGARMAN: |
,‘Q~ On page four, the sentence that vou 1n&1uated
ﬁhe'namgs were regserves, I would 11ke to ask you, 1% may .
be self-evident to your mind but to say it on t%@,recmr&,
ié the opinion that you have expréssed in this senténce
ag it was‘tybéﬂ aﬁd submitteﬁ thé opinion that'you hold

today and that the mistake was‘made,in:transaribing the

| names? Or has your opinion changed?

A. No. My opinion about the whole subject has not
changed at all, and the discussion that follows the
seﬁt@nc@lwharé Savitz‘s and Peters'~nameé were reversged
in fact explains the right order.

Qy In other words, it's anomalous. If the

sentence were intended to be as it were submitted in

COMMONWEALTH REPOHTING GOMPANY _ (717) 761-7150
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"‘lp,  b - 1  wrltmng, the remalnlng part of the paragraph would be
| L | 2, anemalaus’ | |
g : A. The next sentence would maké ﬁé gense at all.
A : Qﬁ Right. 8o it is a merely an error in calllng
5 out the words, 50~tc speak?
'ﬁﬁ | A. Yes. Unfértunately, once yon‘do samethihg like
'7,T that, you tend to.read what ycu’think is theré after you
| ‘3"~feadrit over and over and over again.
ol MR. SUGARMAN: I~don;t have 3ny'further questionss'
Sl Thank yau" | .
i  JUDGE SMOLEN: Anything else of the witness? -
5 ‘I' ' B 3zﬂ  MR. WATSON: Nothing, Your Honor .
| 18 ~ JUDGE SMOLEN: “The witness is,exéused.~~whank,you
’14  very mueh for appearing and tEStlleng
15f, (Witness excused.)
% HS. McCLOSKEY: Your Honor, the Office of Consumer
"izf' ﬁ&v¢cate calls David Janes to the stand. |
184 | JUDGE SMOLEN: Now, you prevmously testified in
19L this proaeeding,‘sir?'
200 MR. JANES: Yes, sir. ; |
2 JUDGE SMOLEN: All‘rigﬁti You remain under oath.
'22  Whereupon, “ ‘“ ; | |
,93j L ~ DAVID E. JANES
-24  having prevxously been duiy sworn, teStlfled as follows._
 25; . Ms. ﬁGGLOSKEY* Your Honor, 1 would like to have
ccmquw‘EALTQ aepoa‘hNa _C‘O‘M’PANY ("717) 7&1-715"0
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marked for identification OCA Statement No. 1A.
JUDGE SMOLEN: So marked.
iWhepeﬁpon,ithefdécumentywas marked
as OCA Statement No. 1A '

for identification.)

MS. McCLOSKEY: Which is the surrebuttal testimony

of David E. Janes, consisting of two pages of guestions

and answers and one page of references, a bibliography.

JUDGE SMOLEN: That is marked fquidaﬁtificatianfast»

OCA Statement No. 1A.
. DIRECT EXAMINATION |

BY MS. McCLOSKEY:

0. HWr. Janes, do vou have before you what has been

marked as OCA Statément 13,‘¢onsisting of(two=pages~of

‘questions and answers and a page of bibliography

-

matérial?
A. Yes, I do.
Q; Do you havé“any adﬂiﬁi@ns @rraorrectibns to
thatitestimuny?: | |

A. No, I don't.

Q. Was the testimony prepared by you or under your

direct supervision?
A. It was.

Q0. And is this testimony true and correct to the

‘best of your information., knowledge and belief?

A It is.

COMMONWEALTH REPORTING COMPANY  (717) 761-7150
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Q. And if i‘Weré ta“aék,you,theée questions;today
under oath would vour answers be,the same? |

A. They would. k

Ms. McCLbSKEY:~ Your Honor, the parties and Your

Honor were prévicusly~provided with Mr. Janes'

- surrebuttal testimony and I have provided'two coples to

the court reporter. I would move at this time for the

admission of OCA Statement No. 1A subject to any timely

~motions and cross-examination.

JUDGE SMOLEN: Hearing no objection, it is received
with those qualifications.
(Wnereupon, the document marked as
OCA Statement No. 1A

was received in evidence.)

MS. McCLOSKEY: Mr. Janes is av&ilable_for

¢ross-—examination.

JUDGE SMOLEN: We will start with Mr. Sugarman.
MR QﬁGﬁRMAN: Thank you, Your anbr.
| CROSS-EXAMINATION

BY MR. SUGARMAN: S

0. Mr. Janes, at page two, 1ines 15 through 17,
you indicate‘that you attach a special impértanéefto the-
reéently published study of Demers,'et al.?
| A. Yes.

Q. And I have a ¢0up1e qaestions to ask you about
that study and the importance thét you attach to it.

COMMONWEALTH REPORTING COMPANY  (717) 761-7150
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The Demers étudy was a-lgal'study’that’was
publighéd in the American Journalbof Epiﬁemiolégy,’is
that correct? | |

A. Yes.

Q. Do you have any familiarity with wheﬁher the
amerisén Journal of Epidemiolégy is a peer,review
publication?

A. I believe it to be a peer reViéw-ﬁnbiication,

Q. Aﬁd do you -~ was the study infunStion

available when the hearings in this'case started?' bid

vou have the opportunity to consult it for purposes of 

‘your initial testimony?

AL No.
| Q, So do you have any idea aﬁproximately when in
1991 it was published? k L
A. Tt should say.
(ﬁitness'perusing document .)

A. My copy does not show a date -- here it is. It

was received for publication in Fehrnary of 1991 and in

~final form in April, 1991. And when it actually hit the

street would be sometime 1ater'thaﬁ:that‘

Q. You had an oppsrtunity; obvibusly, to review
Dxr. Gelmann's testimany,'is thatfright?"'

A. Yes, that is trué; ’I have seen Dr. Gelmann's
testimony. |

COMMONWEALTH REPORTING GOMPANY (71 7} 761-7150
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Q. Do you find‘any referéncéiin nf. Gelmann'’s
testimony to the Demérs study?

A. I &an't're¢all.>" -

Q. kNdw, tly, I think, you 1nd1cate you attach a

ﬂpeﬁmal importance to it. And again, the reascn‘may be

 self-evident to you, but to get it on the record and for

thé benefit of those of ug to Whom it mayinet_he-
self~evident, given the rest of your testimony, I mean,

that is why you may think it is self-evident, but could

- you put it in context for us why a study af‘ésééciation

petween occupational exposure to electromagnetic fields

and breast'cancer in men is particularly relevant to
Dr. Gelmann's testimony?

A. Let me try to put that in the context in which

I intended this. I was addressing the issue of whether

there waé a réquirement for additional research.
Q. ’Right; |

"A‘ Which is the questlon. “And these two studies‘
that are referenced here, the Demers study and Wilsnn's
wﬁrk, both relate to efiecﬁs in humans. '

Q. Of and onﬁ |

ﬁ‘ Well, they relate e the Bemers study relates

to aﬁ 1nc1dence of cancer in males 613551fle§ into

categorles exposed to electromagnetlc flglﬁs, Wilson's

study indicates that there are at least in some sensitive

COMMONWEALTH REPORTING COMBANY  (717) 761-7150
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individuals there may be some chianges in melatonin

concentrations that are associated with certain kinds of

low frequency fields that'arige from the use of electric
blankets. |

kl don't waht td push that ény further than that,
ather than te'éay that itfraises enough of a question, at

least far me, fram a public pallav standpclnt that X

would want to follow up and see what the relationship of

the animal studies I referred to earlier in the~melaton1n 1

piece and these particular things, whether or not they

fit together.

Q. That is what I wanted to get you‘to'say in one

sentence, if it is a correct understanding of your

‘teetimony, and that is that the studies show effects of

electromagnetic fields on melatonin levels and that

melatonin levels affect incidence of chemically induced

breast cancers in rats.
A. You could,waik through that.
Q. Right.

“A. At this stage of our knéwledge, I would not

nake direct comnections beﬁween‘those events.
Q. No, T'm not suggestlng that you wauld. But I'm

saying that thése two flnﬁzngs Whlch vou referred to in

your testimony are the reason why it 15 partlcularly

important to do more research in the melatonln area ag a

COMMONWEALTH nepomme COMPANY ‘(7‘1'7; 7617150
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result &f thé Demers study and Wilsan work, is that

right?

That is, the fact that EM/F affeats melatonln and

that melatonln affects 1na1dence Qf chemlcally 1nduced

kbreast cancer in rats. Those two facts are the reasan

why the Demers work and the Wilson work isg 1mpcrtant ag

suggestzng the need for addltlonal research, am I

correct?

A,
0.
them?

A

MR.

Thank you.

‘A1l of those elements are equally important.

Okay. Right. But it is the combination of

It is the collection of them.

SUGARMAN £ That*s‘the~pgint‘1 wanted to make.

 iI have no further questlans‘

JUDGE SMOLEN: Mr. Dillon.

ME .

DILLON: No~questicns} Your Honor.

JUDGE SMOLEN: Ms. Burket.

O MS.

BURKET:.'NO~questions,;Your,Honar.

JUDGE SMOLEN: Mr. Watson.

MR.

WATSON: Thank you.

CROSS-EXAMINATION

BY MR. WATSON:

Qb
A

Q.

Hello, Mr. Janes. It is nice to see you again.

Good morning again.

‘Would you take a look at page one, lines 27

 COMMONWEALTH REPORTING COMPANY (717} 761-7150
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~through 30, of your surrebut;gl,testimony?,,~

CA. 'Linesyz?'thfaﬁgh 307 Yes.

Q. Here you discuss magnetic fields and melatonin, |

‘is that correct?

- A.  Correct.
: Q,'anw, this study that ybu are referring to“bi

Lerchl used a 33.7 hertz magnetic field, not a GO;ﬁertz

- magnetic field like this powerline, is.that,eorrect?

A. ‘That's correct. .

Q. Now, was this the study where the researchers

sacrificed the rats, removed their pineal glands and then

exposed the pineal giands,aftef having‘been removed to
EM/F and conducted the resﬁ of the experiment?
A. Yes.

Q. And you are not suggesting that these results

‘have been shown to occour in humans?

g N6. “

Q. Naw,‘¢¢u1d ycu‘turn to page two, iines 17

through 19, of your testimony where you discusé‘séme

re&earchAby‘Wiison?f‘ s ’
A;‘ Yes.

Qs In@idently;kWilsmn measured the change in

melatonin in nanograms, is that right?

A. I have to look.
Q. Try page 263 of the study.

COMMONWEALTH REPORTING COMPANY ~ (717) 761-7150
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-~ {Witness perusing document.}

A. He expressed his results in nanograms per

milligram of creatinine. Now, what he actually measured,

ne measured some mass normalized to the mass of

creatinine that appears in the urine. So he expressed

his results in terms of nanograms per milligram of

creatinine. ’
Q. Look at page 266, Tablg‘z there.
A. lhll right.
Q; Under exposure period, four; @ostfexpos#re.
A. Uh-huh. | |
‘Q; ~Can you tell us what the unité are that he is
expressing the mass in? |

{(Witness perusing daaument;;

A. Well, the table doesn't iﬁdicate,but the text

~does, as I recall, and they normalized to creatinine

be&awsé theivariahGQSaWQre'Qmallar, - Phat ig what I

'reaall from the text. The table doesg not indicate what

the units are at the moment. 1 have to -- let's see if

we can‘tithhe things together. You will have to give me |

a moment.
g. Sure.
(Witness perusing document.)

-~ A. Page 264, Table 2, shows the group means in

corresponding log transformed data expressed ag nanograms

COMMONWEALTH REPORTING COMPANY  (717) 7617150
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of 64hy&raxymelatonin s&lfate ngr‘milligram of
0. So in terms of the measurement we are talking

point here. Nanograms of something?
A. TI'm not sure because —- and T don't have the
raw data in front of me. But once you divide by

milligrams,inuth&;deaaminatori‘Ikddn‘t know what the

enumerator was actually measured in. Tt is a ratio. ,Ana =

since it is nanograms‘pér milligram ==

Q. But look at,pagetzﬁékat the}bottam‘where it
says results. |

A. Uh-huh.

Q. Could you read that first sentenaé thefé for us

thatVstartS with “Table 2"?

A. "Table 2 shows the group means in corresponding

~‘Iég transformed data expressed as'nanugramsiaf~

6uhyéroxymeiatonine sulfaté pér milligram of éreatinine¢
| Q. And the results that hekreported;Wefe changes
on the Qrder”of'twa,’three‘or four nanograms; i£ y0u
know? Per kilogram of --

A; Per milligram of creatinine.

Q. Per milligram of‘creatinine, cérrect?

A. Correct. l | |

Q. Milligram‘

CCMMONW EALTH REPORTING CDM PANY {717) 761-7150
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A. You are dealing with a ratio. And if he

doesn't give you the enumérator or denominator you are

};not,going to be able to derive out of the study what the

actual units of measure were.

Q. Am I right that a nanogram is one-billionth of

a dgram?

“A. Ten to the minus nine, yes..

JUDBGE SMOLEN: I can't hear you. Keep your voice

up.

THE WITNESS: 1I'm sorry.

Yes, a billionth.

BY MR. WATSON: |

 Q. Could youvﬁook at page two, linéé 10 aﬁd 11 of
vour testimony? : k

| Al Page'two, 1ines'11‘~e
Q. Ten and 11. |

A. Yes.

0. I believe there you begin to characterize this

ﬁcrtipnkcf your testimqny és a summary.
| JUDGE SMOLEN: ‘Wait~; 0ff the feeord,
QDiscussioh off the record.)
BY MR. WATSON:
Q. Mr. Janes, let's trg;that'again‘ Let me raﬁer
you to page two, lines 10 aﬁd 11~of‘ycur.testimony.
A, Yes. | |

COMMONWEALTH REPORTING COMPANY  {717) 761-7150
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Q;‘fThere you -characterize that porticn,of your
statement as a summary?
AL Uh=huh.

Q. You begin with the’phrase'“in~summary"a I

would just like to ask a few questions'aboutvthéfscope of

that summary.

Now, would it bé fair to Say that'yau‘are not

‘saving that it has been;praveh,that'electria fields alter

mélatanin levels in humans?
MR. SUGARMAN: I object to that. The implication

cf the question is too strong, I think. It is that -- it |

,15 aSklhg the witness to either agree or disagree with a

statement that is -- that suggests an opinion on the

subject one way or the otherab He has not expressed an
opinion on it one way or the other.

If the'witnéss agrees with the gquegtion or réspands

yes, then he is agreeing that this déeSn‘t prove iﬁ. He
hasn‘t said‘it,doésn?t prove;it~ If he’&isagrees with
the ﬁnastion - it’is like those typicai qﬁéstiéns th&t
there's hO'goodkanSWer,ta‘ |
~MR. WATSGN#V 1t‘99unés like to me that the;witnésa»
after -~ | | o
’JUBGE SMOLEN:~Let;s’hear the qnestion again.
MR. WﬁTSDﬁ: — éfter this éxpositian cah say

| COMMONWEALTH REPORTING COMPANY (717 761-7150
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whatever he wants.
'MR.’SUGARMA§: Wéll,'don‘tkask a yes or no
guestion.

MR . WATSON:' Your Honor, I think I'm entitled to

MR. SUGARMAN: Your Honor --

- JUDGE SMOLEN: ‘Wait a minute. One veice at a time.

I have not made a ruling. You've got an objection. I've |

asked for the guestion to be re?eaied. |
| KR.,WATSON: I would likektg~have the reporter read
the question back. ’ |
© JUDGE SMOLEN: A1l right.
(Whereupon, the reporterrreadkircﬁ,the‘reaar& as

reguested.)

MR. SUGARMAN: I withdrauw the objecticn. I thought |

JﬁﬂGE'ﬁMOLﬁN:k Please‘answer_the'queétion‘
A. No. ;Iaﬂidﬁft’say that it pro#és that.
© O BY MR. WATSON:

Q. And you are not saying that it has been proven
are you?

A. No.

Qﬁy And as I understand your testimony, vou- are not

COMMONWEALTH REFORTING GOMPANY  (717) 761.7150
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melatonin levels infaﬁimals, <.c:uc~r€aact’D

AL X think we are 1ntw a defxnmtlon of proof and

what one means by saying pxoven. There.are ‘certainly a

-number of stuﬂiés which indicate that melatonin levels

are -- magnetic fields alter melatonin levels in animals. |

Q. And I'm asking you WBethér vou are now

‘testhylng that that has been. proven, that magnetic‘.

flélﬁs alter malatonln 1evels in anlmalﬁh
 M§k SUGARMAN: Objection, asked and anBWered. ‘
BY MR. WATSON: |
g‘~ Referring to anlmals ccmpletely, all an;mals.
:MR SUGARHAN‘ Objection, asked and answered‘
MR. WATSON: It has not been asked éhd ansﬁered,
Yéu:rﬁonor‘ He didn't answer that; ‘
- JUDGE SMOLEN: If it has”been asked and:anéwered

then the worse it is is surplusage. so in crder‘tc save

'jtlme I'm golng t@ let him go ahead ana answer 1t.
A. No, it has not been pIQVen hhat magnetmc fields

affect melatonln 1evals 1n all anxmalss

BY MR. WATSON‘.
Q. And would it he falr to say that you are really

talklng prlmarlly about rats as the anlmals 1nvnlved in |

these studieg?

Al Primarily. Not'exclusiﬁely;

Q. Now, could I direct your attention to page two, |

. COMMONWEALTH REPORTING COMPANY = (717) 7617150
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lines one through four?

ki Yes}‘

’Q‘ And there you make refefence tg.D?ﬁ keiter,'
Russell Reiter? ERETE

A. Yes.

Q. Now, you~refer~té longfday_ana shbrt%day‘

“breeders in this statement?

A. Un-huh.
Q. dpst,ta'keép-theareccrd clear, you are talking
ébéut animals bntﬁnat about humans, is that dorﬁéct?
B Cariect;
Q. Now, this article}by Dr.'Reitér»that fou have
nite& héré; it's not actually a gtudy with data, is it?
A. No, it is not.

Q. And did you personally review the primary

‘articles and the data ﬁhat aré discussed in Dr. Reiter's

 review article?

A. Not all of them.

Q. Now, the Reiter article suggests that this

sYnﬁhranization,cf 1ong~day and short-day breeders ocours |

A. Prnhably nore éomﬁlex thanfthét{ But'thé

indication is that elevated melatonin 1eve1§fprnv1de a

signal to the animal as to what the light/dark cycle is,

~and animal behavior is governed accordingly and probably

COMMONWEALTH REPORTING COMPANY  (717) 761-7150
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¢. And the particular actions that they are

télking'aré gaqaﬁotrbphic,actions; that Dr. Reiter is

referring to, would that be correct?® I refer you to pags

226 of his article.
‘A, Yes. Principally, ves.
o 0. So you aré7basicaily reporting anfarﬁiéle by
Dr. Keit@r~that you read. You aré not now,testifying as

an expert on melatonin and any relationship it has, if

A. No. I'm not testifyving as an expert on sexual
function. I will mention that I have discussed this work
with Dr. Reiter.

Q. Would you take a l¢ok at page two, lines four

by Tamarkin?

A. Yes.

Q. Now in this study Tamarkin administered the
melatonin in milligram dcses; actually,é.& milligrams pér
kilogram of body weight, correct?' |

A.: Let's look because there‘were several dose
levels infthe Tamarkin study. |

{Witness perusing docnmeﬁt.),‘

A. He used a range nf‘~~ let's see...

{Hitneés,perusing document .}

COMMONWEALTH REPORTING COMPANY ~ (717) 761-7150




ERR |

14

B

19

20

1

124

10

Ve

1440

A. The dosage 6f melatonin that I find quickly

geanning through this is 500 miafégrams; I don’

immediately at hand the --

t have

Q. Could I refer you to the abstract, the fourth

line down. It says.melatbnin and then --

A. Two-and-a-half milligrams per kilogram?

0. Right.

A. That works out about right. Yes,-thaﬁf& fine.

Q. Okay. 8o he basically administeréd the

melatonin in milligram doses? We can at least say that?

. A. Now we are back to ratios again.
0. Well, milligram per kilogram doses?

‘A.  Yes.

Q. And a milligram is one-~thousandth of a gram?

A.  That's correct.

Q. Can vou tell us how many years people

‘researching melatonin and cancer?

A. Not specifically, but mot -- it's not
avenue of étudyw | A

Q. In faat,"thiﬁ-Tamarkiﬁ pa§e£~that‘you
published in 19817 ' o R

A. Yes. And there was earlier work than

Q. And Wilson published his first papers

area as early as 1981, didn't he?
A. I could check. That seems to be my

COMMONWEALTH REPORTING GOMPANY  {717) 761-7150
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recollection. If it is critical, I could look.

Q. Well,‘you hava a copy of the Battelle book that
we have referre& tc aar1ier; page ten?  k

‘ﬁ;,fﬁot‘with,me,at this;timei‘ 

:Q.‘ Well, let me share this with you.

A. Tt seens to me that the early work is around
1981. | T

MR. WATSON: Do you want to see'this;again?

ﬁR, SUGARMAN: Let me just takekajlook. |

A. It was publiéheﬁ; ‘81i"83} ‘86‘aﬁd f89;

BY MR. WATSON:Y

kQ' So he has research going’back to“Bi,kWiison.

{No audible response.) | ‘

Q. Now, you have suggested that there should be

‘some further research in this melatonin area, correct?

A. ~ Correct.

~Qg'1can ycu<te11§usshawrmany years people have~heenﬂgf~

”researching the physiological role, trying“to figure out

the.phyéiological role, of,thé pinealyglan&?‘

'A.‘ Né" It is an al&,‘old,qﬁestién‘but I wauldn*t 
trykta quantitate:that for Yéu.

 Q“ Now, you are familiar with,Tamarkin‘sfworki
I‘m gbing to just ask you if ycukare’familiar with this

work by Tamarkin. Would you just take a look at this and

‘mee if we talking about the same Tamarkin, the same

COMMONWEALTH REPORTING GOMPANY  (717) 761-7150
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researsher‘and.the same résearch thét you a?e’talking
ahaut? | |

A, They are both from the“same place. 1 presume
it is the same individual. |

. 0. Take a look at the second full paragraph of

A. All right.

‘g, Does- it say there.systematia investigations of
the mineal and pineal gland began in the i880s?
A. That is what it says. B

g. Do you accept that as true or do you,knbw if

that is accnraﬁe? ‘ e |
A, X have no basis to~disagree with it.

Q. No#, I believe y0ﬁ~réferreé, Mr; Janes, to a

study,byknemers‘

M§. McCLOSKEY: Excuse me. It just struck me. You

had mentioned that this is the same research. You are

referring to the area of research, not the same research

article that was in the testimony? 1In other words, was

_your guestion was the Tamarkin study the'same'articlef

that yon handed him‘that~he cited in the testimony?
THE WITNESS: No. I think the question I answered
was whether this article --

JUDGE - SMOLEN: Wait, sir. This was a question by

T Coungel to Counsel.

COMMONWEALTH HEPORTING COMPANY (717} 761-7150
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‘MS MbCLOSKEY., Yes, just before'we mnved off thatk
I wasn't sure that he had answered that that we were not
discussing the same artiale,'but diScussing,the~same
area. | |

MR. WATSQN: I think he said we are digcusaing the

same area and it is the same ressarcher. I didn't hear

» him éay it's the same article« And 1 asked-himr then, a
. guestion about this generic statenent about how long th&y,‘

‘have been researching this and he sald he dldn t kncws

And go I figured in those.circumstances I wou1d~just

leave it there. There was nothing else to pursue because

he couldn't confirm the statement and the article.

 MS. McCLOSKEY: dJust for the clarity of the record,

I just want to be clear that the article that he was

looking at in reference to your question was not the sanme

article clted in his testimony.
. JUDGE SMOLEN: Well, you can ask him that when yéu
get around to redirect.
MR . WATSQN: Counsel, based on what he said, that

was my understanding.

MS. MCCLGSKEY‘ I 3ust thought there was a quest10n~g

he had been asked that he dldn't answer. I'm sorry.
MR . WATSQN‘~ Your understanding and~miné are'the
gane, théh‘ I thlnk what you sald was rlght.,~

MR;‘SHGARMAN: I want object to the statements 1n

COMMONWEALTH ngpomme COMPANY (717; 761-7150
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‘l',“‘ lﬂ L thé panding question, as I nnderstand it, about researéh

| | ‘iﬁta‘this area as being hmpeléssiy‘Végue and talking
about sﬁbjects that’héVe.nothing~té do with this cagse.

| Tﬁs‘witneSﬁ‘was recomménding additional research on the
5 unﬁertaintiéskabout'the,rdlé thatumelatonin blays in

éaﬁcinag@hesis~as related to electric fields.‘ And the

?*~ quegtions -- when heftalks'ahgut,research,in this area,'

the’résearah.that;he_is~asking‘abaut has’ncthingjta do

with -~ iz much broader. ' | |

1o JUDGE SMOLEN: I don‘tithink we have an open

1|l quesﬁioﬁ.,” R

128 MR. SUGARMAN: I thought there was a question on

Bl that.

14 "" ' JHDGB'SMGLBNi  There ig no open questiOn.

15‘ i ﬁR‘VSUGARMAN; Fine. Ifil wait for akquestién.
‘16f , | MS. MﬂCLOSKBY: I'm sorry. I thought he asked a
?ﬁhreé part question and aﬁly«aﬁsweied‘two;

1) . JUDGE SMOLEN: Let's have a question.

1y BY MR. WATSON:

5291 0. Dr. Janes, you refer to a study by Demers,
'cdrrect? | ’

2 , AL Yes.

X et ; | Q. ’The Demers study is an epidemiologicél‘study,
‘ B correct? <

2By A. That's correct.

COMMONWEALTH REPORTING COMPANY  (717) 761-7150
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Q. And previously you said very ¢andidly that you
don't claim to be an expert in tﬁe field of epidemiology?

A. That's correct.

Q. At page two, lines 16 and 17, of your testimony |

you referred to the Demers study as having reported,
quote, an association between occupational exposiure to

electromagnetic fields and breast cancer, close quote.

- Do you ses that?

A. In men.
Q. In men. Yes.

Now, Demers did not actually measure or calculate

"any maggetic fields Orbéollect any EM/F expcsure data of

any kind, did he?

-

A. Not in the narrow sense that I think you mean

Il exposure. He collected occupational work histories.

Q. And so he didn't report an associétidn between

reported dealt with occupational categories and breast

cancer?

A. That's correct.
6. In fact,kdldn t Demers say 1n his study that
the desxgn of the study precluded any formal evaluation

of cﬁncer'riskvin relation to even the probability of

eprsura to EM/F? And I can refer you to page 345 of his

atudy.

COMMONWEALTH REPORTING COMPANY  (717) 761-7150




AR s ool

o
ul
2y relation to~either intensity of exposure or brabability

18 | | o |
14 |

154
17

18

191l

23

%

16

20 §f

oo Il

|

ot il

it

24 ’

1446

A. Why don t we &o-that so I get the context.

(Wltness perusing éoeument )

Q. Look in the left column under the heading'
discussion.k | i

A. Uh-huh.

(Witness perusing document.)

Q. And look in the‘lasi séntence. it begins with

"however”,

~A. "However, the lack of exposure measurements and

the high variability'passible within each occupation

preclude any formal evaluation of breast cancer risk in

of exposure.” " |
'MR.‘WATSON§ Thank you, ﬁr. Janes.
THE WITNESS: You keep promoting me. It is Mister.
But thank you anyway. | | ’ |
MR. WATSGN: * That is all 1 have,,Ycur‘Haﬂar,
~MR. SUGARMAN: I have a couple of quebtlcns¢
| RECROSS- EXAMINATION
BY MR. SUGARMAN: .
Q. Are you familiar with the Electric Power
Research Instituté? | B
AL In a general sense.
Q. What is the Electric Power Research Institute.
MR. WATSON: abjectiaﬁ,~Yaur'ﬁ¢ngr;~‘gey¢na the

GOMMONWEALTH REPORTING GOMPANY  :717) 761-7150
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‘ Y scope of the’ci‘ass’" examination.

k fz ﬂR@ SU@ARMAN:’fIt géeS‘ta the question of the
suggestion that additional researah is not neéded& EPRI
is récommending a&ditimhaiyfesearch and stating that

~ 5; additional research is needed. EPRI is another

o

recognized authority on the subject of slectrical issues.

ol

In fact, it is the authoritative arm of the electrical
power industry for research --

‘MR. WATSON: Your Honor --

R
| MR. SUGARMAN: -~ funded by PECo, among others.

n 'MR. WATSON: He was not asked any of that. The

12  withess' testimony has no reference to that at all.'
1 kﬂR- SUGARMAN: First of 311, he’is natimy WitneSQ,
S 8 Sd if Mr. Watsoh can cfossﬁexaminé him ~- |
‘15f Lo JUDGE SMOLEN: Well, it is friendly

‘16“ cross—examination when‘yem ére créss~eXamiﬁing this
1?« “witness. | |

18 ’" ~ MR. SUGARMAN: T wouldn't ﬁay,I'm fighting him,
19 but... e R

| JUDGE SMOLEN: He is not vour witness.k I'm goiny
3?7 td let it go a little bit. sé I will overrule. |
2 By MR. SUGARMAN: |

By 0. What is EPRI, Mr. Janes?

A. I don't know that I can give you a definitive

%) answer. My understand of what EPRI is, it stands for the

COMMONWEALTH REPORTING 'CQMPANY {(717)-761-7150
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Electric Power Research Institute and it is an
organization in California that is supported by

contributions from utilities that engages in a wide range

of research of things related to transmission and
distribution of electricity, and included in that iz some

‘work on the effects of 60 hertz electric and magretic

1 fields.

8l g are you familiar with whether EPRI had anything |
,9:’ to do with the Peters study? |
:1Q A I'bélieve that EPRI~was a spensork~~k
le. MR. WATSON: fﬂbjectien,chur Honor.
2 JUDGE SMOLEN: Now we are gaingvfar afield so I'm
1) going to susﬁaih. | |

1 BY MR. SUGARMAN:

’15: Q. Has,EPRI,‘tG-yaur-knoﬁiédge, taken a position

“on the neéd for adﬂitional'resééfch? | ’, | |
:fi?:"“ MR.iWﬁTSQN{*:ObjECtian;'Yﬂﬁr.ﬁQﬁOrg vThis'is beyond

18 ‘the scopé of the‘crcssrexéminationw’

| MR. SUGARMAN: It is directly related to the scope
W1 of cross-examination. | S |

21| JUDGE SMOLEN: Overruled.

2y MR. SUGARMAN: Thank you.

23 1 A. Do vou want to restate the questioﬁ?

2 | BY MR. SUGARMAN:

125 ; 0. Has EPRI taken a pasiﬁiéﬁ, ﬁokyour knéwledgé,‘

cmm&w&mmmm&memmmw mnm@wo,
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on the need for additional research?
'MR. WATSON: The same objection.

JUDGE SMOLEN: Overruled.

A. I think,the;dnly‘way to be responsivé to that

ig to say,I‘anw'EPRI funds research on the biological
efiects of power frequéncy fiélds. |
Q. Ié’it funding research at thié time?‘
A. To ny knaw}éﬁge,‘yes,
Q. ‘Are you familiar with the Institute of
Ele¢trical and Electronics Engineeré?.
MR. WATSON: Objéction, Yoﬁr,ﬁonor‘
JUDGE SMOLEN: i‘unéersténa, the same abjectiaﬁ.
MR. WATSON: Beyond the scope. He didn't testify
on it and I didn‘t ¢ross~éxamiﬁekhim'on it_"This

examination is limited to the crossg-examination.

MR. SUGARMAN: The arass~examinationywent to the

need for additional research.
MR. WATSON: No, it did not, Your Honor?

MR. SUGARMAN: Tt didn't? Then I move to strike

the crass-examination ~~

JUDGE SMOLEN: - Just a minute. One voice at a time.

Let Mr. Watson finish.

MR. WATSON: This is beyond‘the]scopevqf the

Il cross-examination of this witness -~ and also his

ktestimonyi but it is certainly béyand the scope of the

COMMONWEALTH REPORTING COMPANY {717} 761-7150
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cross~exammnatmon. There was no referenge to elther one

of these suhgects, certalnly nct to the Instltute of

Electrical and Electronlcs Engineers in any form,or

fashion.

 Counsel is simply trying to use this witness to try

to backdoor information in. that he otherwise could not

get in that this witness did not téstify;to. And he has

 already cross—exanined him once.

JUDGE SMOLEN: Go ahead. Again,_resﬁonding to
Mr. Watson's objection.

MR. SUGARMAN: This is the first area of questions

“,that,have attacked the need for‘additicnal,research in

the area. If Mr. Watson will stipulate that he was not

questioning the need for additional research in the area

of the effact~mf EM/F on cancer by way of melatonin, then |

I will withdraw my question.

MR. WATSQN~' I'm galng to stlpulate ‘that the

~questlon5 that I dsked him are the ones Lhat the reportexf 

trangsoribed.

‘_JUDGE,SMGLEN:~ I'm Qoing to overrule now.  Ask the IR

gueétionQ 3 o
. MR. SUGARMAN: Thank vou.

BY MR. SUGARMAN:

Q. Are you famlilar Wlth ﬁhe Instltute of

Electrlcal and Electranlcs Enginenrs?

COMMONWEALTH R’EPORTiNG CO‘MPANV {#17) 781-7150
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MR. WATsoﬁﬁk Thé séﬁe objection.
&ﬂﬁGE_QMOLEN:  overruled.

A. Yes. | |

BY MR. SUGARMAN:

Q. What is that organization?

A, It's a professional organization of engineering

and related type scientists who have interest in a broad

-~ range of electrical engineering problems, evervthing from |

computer science to power transmissioﬁ* I'm a member df
tkha‘kt so{eiéty . | |

0. Are vou familiar with the Uniteé States
Rctivities Board of that érganizatimn?"

MR. WATSON: ijecﬁion,kYeur,Hoﬁor;’

&UﬁGE SMOLEN: Overruled. |

BY MR. SUGARMAN: S

0. Do yﬁu Kﬁow what it is?

A, Yes, I‘knaw‘what it is.
Q. What is it? B
A. ,But‘just méréinally.” It is tﬁe~United States

Activities Board and it is one organization, I guess,

‘within the IEEE that takes positions on things. But I

‘don't follow that part of it very carefully.

0. Are you familiar with the entity position

gtatement:issued by the United States Activitnyoard with

'regpect to~the‘biolcgical effects of power frequency

COMMONWEALTH REPORTING COMPANY  (717) 761-7150
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a eiectrie~and magnetic fields?

MR. WATSON: Objection, Your Honor. The witness
did not testify on this statement. He did not at all in
his surrebuttal testimony.let_a;one’was~he asked about
any such statement inrcroés~egamiﬁation;

JUDGE SMOLEN: Here I'm going to sustain. It's

going very, very far afield, ﬁarticularly”in light of the

witness' angwer to the previous question. .

MR. SUGARMAN: I'm only asking him whether -- it
gbes to the rebuttal to the crossfexamination about |
whether additional research is needed. If Mr. Watson is
not challeﬁging the need for additional research, which
he has already refused to stipulate‘toi fine.» But since
he apparently is, I'm entitled to on rebuttal, éince he
réise& that for the firsi time no RN

JUDGE SMOLEN: This is not rebuttal. This is
recrogs. It is recross.

MR. SUGARMAN: I'm entitled to ask the witness —-

JUDGE SMOLEN: Ask your question again. I

gustained the last one. Ask this question again ~-- or

anmthef‘qnestion.“

BY MR. SUGARMAN: |

¢. Do yéu know whether the United Sﬁates
Activities Board is an authoritative entity of the
Institute of Electrical and Electronic Engineers,

COMMONWEALTH REPORTING COMPANY - {717)761-7150
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authorized to issue position statements.
MR. WATSON: Objectiomn, Your Honor.

JUDGE SMOLEN: That is sort of two gquestions that

you asked. Break it up again. We will sustain that one.

BY MR. SUGARMAN:

Q. Do you know 1f the United Stateé Activities
Board has the authcritylto issﬁe pogition -~ or to take
positions on behalf of the institute, or to take
positions that are associated with the institute?

MR. WATSON: Objection, Your Honor.

JUDGE SMOLEN: Overruled. ‘

A.“I really don't know.

BY MR. SUGARMAN:

‘0. Do yvou know whether the United States Activity

' Board has taken a position on whether there is a need for |

additional reseaxch in order to define safe and unsafe'

levels of human expcsure ts~power frequency fields?
MR. WATSON: ijecticn, Your Honor. The witness' |

testimony -- | |

JUDGE SMOLEN: He didn't ask what the study was but |

 whether he knows of a position having been taken.

MR. WATSON: I understand, Your Honor. But my
objection goes to the point that the witness did not

testify to that on the crogs-examination. Mr. Sugarman

 has something for rebuttal where he is trying to

COMMONWEALTH REPORTING COMPANY  (717) 761-7150
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introduce extraneous material that this witness never

QOVEFQ&@
JUDGE SMOLEN: I understand your argumert.
MR. WATSON: It goes way bevond.

JUDGE SMGLEN:  It does. However, in‘adminiétrative

proceedings where we are not really bound by strict
technical rules of evidence, we 1ibéra1ly'ccn9tfue them.

So I'm going to overrule at this'timeiand let,thé;mitness-»

answer. If he remembers the~questibn.

A. i woui& have to respond thié way. Some timev
ago, and I don't know how long, somé‘entity‘within.the
IEEE issued a positiqn/sﬁatement with resﬁect to

research. Now, whether that was the U.S. Activity Board

ycf some other group, I don't know. I~have seen it, bﬁt‘ o

it's been a long time. I don't recall.

- BY MR. SUGARMAN:

Q. ‘Let me shsw you the document and ask you 1f it

reﬁreshes vour reéollectlon that thls zs the document
that you saw.
MR. WATSON: Your Homor, I object to this. He is

introducing extraneous materials that this witness aid

not testify on at ali.

JUDGE SMOLEN: Yes. I know your objection is
strenuous and vigcrausiy expressed.
Naw,‘x havén‘t heaxrd Ms;‘McCloskeyt;her position

| GOMMONWEALTH REPORTING COMPANY  (717) 761-7150
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with respect to this.
‘M8, McCLOSKEY* Your Honor, up until the p@int I

believe Mr. Janes has attempted to answer these quest1ens

an& he has expressed that he is not familiar wmth:that

information and then it goes back to a long tine aga. It

ig not 1nformat10n that he presented in his testimony but

he dldfaddress the need for addmtlanal research,
JUDGE SMOLEN: - Yes, I recognize that he addressed .
that need‘and he was asked guestions about it with

respect to his testimony on page two, that that testimony

“wag related to a requiremeﬁt for additional research. I

believe that was the witness' testimony.
| Is that youf recollection? |

MS. McCLOSKEY: That's correct, Your Honor.

JUDGE SMOLEN: And he has already testlfled to do
thaﬁ‘

MS. MCCLOSKEY: That's correct, Your Hdnor-

MR. WATSON: Your Honor, could I just make the

point that the reference to additional research was his

~ statement about additional research;té resolve. the

present uncertainty about the role'that melatonin plays

in carcinogenesis. Jnst melatonlnﬂ,,
~And, I would point out, that dld I nst ask him

about that statement. ’ |
JUDGE SMOLEN: I understand.

COMMONWEALTH REPORTING COMPANY  {717) 761-7150
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We don't want to turn this into a direct testimony,

Mr. Sugarman. And that is what apparently you are doing

or attempiing to do.

MR. SUGARMAN: I'm trying to basically offset any
effect that Mr. Watsén?s cross-examination may have had.
JUDGE SMOLEN: I understand what you are trying to

do. But we have to be guidé& by some rulings of evidence

no matter how liberally the Commiasion construes them“

MR. SUGARMAN: Agreed. I just wanted to clarify --
I wmean, in-a sense - i mean, he is not my witness as one

can readily see and I may be aligned with him to some

extent or my clients~p031tion may be aligned to his

position to some extent; to some extent it may not.

The issue, I think, is whether this line of

questioning is fairly related to Mr. Watson's line of

questioning.

JUDGE SMOLEN: - The witness testified, and I wili

© ask the witnesg to correct me if my recollection is

incorrect, that you have very limited knowledge, if at

all, regarding the particular division or bureau of EPRI

~ about which you were gquestioned. Is that correct?

MR. SUGARMAN: This is not EPRI, Your Honor.
JUDGE SMOLEN: Well, excuse me. The other.
MR. SUGARMAN:' Electricél énd ele¢troﬁics,
. THE WITNESS: There are a large number of entities

COMMONWEALTH REPORTING COMPANY ~ {717) 761-7150
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inside the IEEE. The U.S. Activities Board is one. And

I just confess that it is not something that I have

looked at very hard. ‘So T don't knéw‘what the role of

 the U.S. Activities Board specifically is. I could

~guess, but -~

JUDGE SMOLEN: Well, we don't want you to guess.

THE WITNESS: Okay.'

~ JUDGE SMOLEN: I think in view of that anawer that |

limits this witness' ability and qualifications to tell

us what the U.S. Activities has done. I know you can

present him that paper. You can present him comic strips
_to read from. But that is not within this witness’

knowledge. So in that sense I'm going to sustain.

BY MR. SUGARMAN:
Q. Let me go back to the specific questions that

Mr. Watson asked. You were ésked about how long there

has been research into physiological role of the pineal
gland. Do you remember that line of quéstioning by

- Mr. Watson?

A. Yes.
Q. Can you tell me how lang there has been

research inta the role of the plneal gland as related to

'melat@nxn'an& cancer causatlon?

,MR@»WATSONi' Asked and ansvered, Your Honor. 1981.
MR. SUGARMAN: Where?

 COMMONWEALTH REPORTING COMPANY . (717) 761-7150
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'JUDGE SMOLEN: I will let him answer again.
Overruled.

A. The role of melaﬁanih and‘cancer, apart from

| electromagnetic fields, I think was investigated at least
' as early as ‘81 by Tamarkin and perhaps by some others

sarlier thdan that. .

BY MR. SUGARMAN:

Q. My question went to pineal gland as related to |

- melatonin and EM/F exposure. Maybe I didn't put that in

there so let me rephrase the question.
My gquestion goes to, and it goes back to my earlier

cross, the combination of the factors, pineal gland,

relationship between those elements been undef researéh?k I
"’A.‘ I think I understoo&~ybur QuéStion'the’firaﬁ
timé and that is whét Iywas~tr§ing’ta‘address, -

Do I’m’snifyi Go ahead.

AE‘SI‘mfnct‘aware of any direct studies of
electromagnetic fields on pineais‘and cancer all in the
same study.

‘ ‘Q, Thank you.

A. And I think that is what I called for here, was

. ta close that gap.

Q. Thank you. You have anticipated my nektk,
question.

COMMONWEALTH REPORTING COMPANY . (717) 761 u71SD
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Now, Mr. Watson asked you about the use of rats and

you agree&‘wiﬁh‘him'thai,the,studies primarily have

utilized rats. 1Is there a consensus in the scientific
community in general in designing biological research to
use rats as relevant to human effects?

MR. WATSON: Objection, Your Homor. Lack of

foundation. It has not been established that this
~witness could sit here and speak for the hiological
research community. In fact, I believe he'has,testified :

“that he is not in that arena.

JUDGE SMOLEN: Sustained.
MR. SUGARMAN: I will lay a foundation.
BY MR. SUGARMAN:

Q. In your direct testimony in your initial

kaggeﬁrs here how did vou gualify yourself and how’weré

vou -- what dld your quallflcatmons ~- what did vou set

gforth about vour gqualifications?

A. My training is in biophysics with'emphasis on
moleculaP level 1nteract10ns, particularly protein acids.

I have an ABT degree in bmophys1cs. 1 have done

,expermméntal work on radiation effects on systems. 1.
directed research programs within both the Department of ‘f

" Health and Human Services and the Environmental

Protection Agency relating to ionizing and non-ionizing,

“including 60 hertz, fields.  And I~have been engaged at

. COMMONWEALTH REPORTING COMPANY . (717) 781-7150
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least duriﬁg‘the last parffbf'my cafeer in the public
palicy agpects of trying~t9 set staﬁdards4and in
reviewiﬁg reseérchifoprreviaihg préteéticﬁ’tc;publia
health. :
’ Q. ‘Iﬁ your work in superviéing‘résearch ~= ar
funding research?

| FAQk I ﬁave done both.

Q. In yaur,wmrk'in gupervising research, funding

giving advice as to public policy implications as to

regearch, have you maintained a familiarity in a general

sense with the appropriateness of using rats as relevant

‘material in order to ultimately derive human effects

conclusions? By ultimate I mean directly or indirectly
down the road.

'A. The rat is one model that is commonly used to

look at effects. There are a great deal of ~= a great

number of factors that go into selecting a particular

animal system to investigate an effect. So that one

trieé to t&ilor the chosen animal to the foéat’and the

~kind of physiclogy or hiochemistry or whatever you are

looking for. Rate are commonly used in this type of

,exgeriment, not exclugively and not apptcpriately for all {

 things.

MR . SUGARMAN; ~ Thank yéu;' No further qﬁestions¢

COMMONWEALTH REPORTING GOMPANY . (717) 761-7150
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' JUDGE SMOLEN: Do you have anything?

MS. McoCLOSKEY: Could I have just a moment, Your

Honor?

JUDGE SMOLEN: Yes.
(Pavse.)
',MS.’MCCLOSKEY: We have natrédiregt, Your‘ﬁbnar.
JUDGE SMOLEN: Anything further of this witness?
MR. WATSON: Nothing, Your Honar.  |
JUDGE SMOLEN: The witness is excused. Thank you
very muéh:for,appgaring and testifying. | |

{(Witness excused.)

JUDGE SMOLEN: I have 12:45. Do we want to break

at‘this time for lunch and thén return? What is the
pleasure of‘ﬁnﬁnsel? |

| ﬁR{ WATSON: Why don't we break. _It'ié»going to
take a little whiie;,

JUDGE SMOLEN: - All right. Let's come back at two

o'clock.

{Whereupon, at 12:45 p.m., the hearing was

,4adjoufned, to be'recénvéned at 2:00 p.m. this same day.]}
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AFTERNOON SESSION
; (2:00 p,m})
JUDGE‘SﬁGLEN:frBaék;bn the record.
Mr. Watson. a
MR. WATSON: Thank you, Your Honor
I call Dr. Philip Cole.
JUDGE SMOLEN: Dr. Cole, you have previously been
sworh in this praceeﬁing;,‘ﬁave you not? |
DR. COLE: Yes, sira s |
JUDGE SMOLEN: You remain undéf oath.
Go ahead, Mr. Watsong

MR. WATSON: Thank you.

Whereupon,

PHILIP COLE

having previously been duly sworn, testified as follaws:‘

. DIRECT EXAMINATION
BY MR. WATSON: |

¢. Dr. Cole, have you raviewed‘the written

surrabuttal testimony filed in this proceeding by

Dr. Davi& Janes?

A. fes, I have;b

Q. And were you in the’héaring room earlier today
to héér Mr. Janes' testimdﬁy?

A, Yes, Iwas. |

0. I would like'talbegin by,askinq ybu’a feu

| COMMONWEALTH REPORTING COMPANY  (717) 761:7150
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questions about the Demers study which was referred to in ,

"Mr. Janesg' testimony. Are vou familiar‘with that study?',

A. Yes, I'm.
Q. kis ﬁémera & epiﬁemiological study?
'A; The Démeﬁs stuay isvan epidemieiogiéystudy,~
yes; |
9. }In your previous testimonyffou pointed out that
several désignsMand‘methods*haye,been;uéed in the
epi&emiological studies of EM/F. no’you recall that?
CA. Yes, I recall tesﬁifyihg'tcfthat_effect¢
Q. Just to keep the record cle&f, what deéign‘or
method was:used in Demers?
A. The Demers stu&yfis,a case c§n£r01 3tudy.
MR, WATSON: I just want to make'sure,wevare

talkiﬁq about the same;stﬁdy here.

MR. SUGARMAN: Have you got a copy of this that I

could have?

MR. WATSON: No.

‘MR. SUGARMAN: :NQ piqblem;

BY MR. WATSON:

Q. Is;this‘the e TT0 jusﬁ going to ghowu youfthis'
to make sure we are all talkiné ahont‘ﬁhefsame thing. Is
‘this the Demers study that I have asked you about whether
“you are familiar with? 1Is this the‘éne? | |
Y A. This is‘tha:oné that I have un&exstood YQuatéy

COMMONWEALTH REPORTING GOMPANY (717} 761-7150
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be asking abaut,,yeé*¢c
’AQ‘ Entitlédrcccupatianal,Exposurefto
Electrémagnetiﬁ Fiél&s:aﬁdvBreéStTCénéer §n Men?
A. Correct. | |
Q. Now, in his festimony‘ﬂf,’Janes sﬁated that’thefr
Demérs study reported an aggociation between éccupational

exposure to electromagnetic fields and breast cancer in

Cmen. Do oyou recall that statement?'

~‘A"‘Yes; 1 do.

‘Q; Now, let me ask you this;,;This‘gays,that this
study ?~ actually, a'statement e this Demers study was
fundéﬁ by a grant cf‘NC£,“?au1:Dem¢#s ﬁas supborted by a
trainiag grant‘in anvironmentalyepidemiqiogy,and |

biostatistics from the National Institute of

I Environmental Health Sciences. Can you tell us what a

training grant is in that respect?

A. A training grant from NIEHS is typically used
to support a student who is in the process of earning a

degree, typically a doctoral degree but not always. I

would infer that this supported Dr. Demers® workitawards_

‘his PhD,vdegréei

Q. Would you have a familiarity with

epidemiological research on breast cancer with men and

- women?

A. My major epidemiologic interest has been in the

GOMMONWEALTH REPORTING CQMPANY {717} 761-7150
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area of the epidemiclogy of cancer of the breast‘

Q. And how many vears have you been involved in

- that?

A. I have worked in that area virtually the
entirety of my prafessionai career_  ﬁy first paper in
that area was published in 1969 énd I believe I have
published 30 or more papérsrén epidemiolagy and causation
of cancer of the breast. |

Q. 8o 20 some years of experience?

A. Twenty-five or sd.

‘:‘Q; Can you tell mefhok long has ﬁeseareh been
Qoiﬁg oﬁ regarding the causeé~df:breést cancer and more
specifically hére‘posgible e

 MR. SUGARMAN: I object.

MR. WATSON: Could I finish?

JUDGE SMOLEN: Let him finish the quéstién;

BY MR. WATSON: | |

@. =~ and more specitfically heré, possible
enﬁeérine causes? |

MR. SUGARMAN: ’i object to the guestion. We had
this discussion in thekcantext~of M. Janés’ testimény‘
Mr.'Watsan agsgerts thét he ie not asking questions that

are relevant to the question of whether EM/F -- whether

‘vtheré igs an association between EM/F and cancer and these

questions certainly are not, and therefore it is

COMMONWEALTH RERORTING COMPANY  (717) 761-7150
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irrelevant to this proceeding how long studies have been

going on relating ta»céncer'uf the breast and 
epidemiology. It is éni§~réievant,haw long they have
béen going on withgrespeat tb’EMfF and cancer‘of'the
bréast; i |

MR. WATSON: Your Honor, in fact, I believe the

points made by Dr. Janes refer specifically to a
crelationship between pineal melatonin and breast cancer

and the question of whether in the first place, or in the

second place more speeificalig, whether EM/F would affect

‘pineal melatonin which would in turn affect breast

gancer.  I'm &sking‘abant that fesearch specifically, anay
I'm asking‘abaut the first part of thé connection and I
will ask about the secahd part bf the connection. It

makeg no sense whatsoevepkto suggest that we can Sdmehdw

limit it only to the qnestian'af'whéthef EM/F affects

| melatonin. Entirely relevant to that question is whether

melatonin at all is associated with breast cancer.
MR. SUGARMAN: Your Honor, the issue is not whether !
we can ask éne duestian or the athef. The onlyﬁasserteﬁ:
rélevaﬁca for the issue of how long:reééarch is going on
ig the Apﬁlicant'é contention that the research,has goné
on long eﬁoughi In order to makebthat.contention wé have
tw‘kngk what research we are talkingkahaui‘anﬂ the fact
that research may have been going on in this more general

COMMONWEALTH REPORTING GOMPANY  (717) 7617150
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atea for 150,000 vears is irvelevant if we have just
started to look at the‘key'CQﬁnéction which is the

ultimate relevant anei, Theffirst one is irrelevant

“without the second, and Mr. Janes 1n his Legtlm@ny

pointed out that you have to iook at the whole of the

interrelationship in‘arder tcvtestfwhether you need

‘research. The fact that research may have established or

may have gone on for séme pé:icd of time iﬁ the génerai
area 19 utterly 1rrelevant to this proceedlng, |

He are not talklng abaut whether it is necessary as |
a'ﬁart of the researah., ‘We are talking about whether the
féct that it has gone on for a 1éhg’time ébviates the
need,t6 d6/anYmQreh The fact that one half offit has
gone,on,for a long time is of nc reievance”

MR. WATSSN: “Your Honor, Mr$‘Sugarman~is welcome io

argue that it is of no reléVance. But I don't think that

' is the igsue here.

JUDGE SMOLEN: I'm going to overrule the objection.

'vThe question staonds, You may answer;

A, We generally consxder that the modern era of

breast cancer causation and the study 0f that dates from

about the mid-1920s. At that time attentian‘fécused both

on the prospect that the dmsease was caﬁ&ed by endacrine'

;factors and alqa by a virug. In the ensulng 65 or so.

years attentlon has focused almost entlrely on’ the

~ ccsmmcwwsm_m R‘ss‘ronﬂNG COMPANY c:lm 761-7150




i g

13

14

15

‘16".‘
VR
‘»,;3v
>19

20

21

10 4

1l

1468

‘endocrine causes of this disease.

BY MR. WATSON:

9. Now, ﬁéw;ﬂidfﬁﬁerreséarahéfg in the Demers
study decide whether‘td.éaﬁegqriéé'é pérsbn as,éxposed to |
EM/F? ‘ | | T

A. The researchers in the Demers study used a

‘sémewhat inadeguately described method for characterizing,°

‘individual people. Théy say that iﬁ,part they used

claﬁsifiaaticn systens that‘had been suggested byﬂﬁriar~

investigators. However, they don't actually lay.out‘tﬁis

clasgification scheme.
~ From my perspective what has been used in the

Demers‘study is what I would eall a‘title,classiiicatign.

That is, they characterize all the'individuals(féaseaf
that have been with breast cancer and controls that have

been wmthaut, according to the occupatlonal tltle they

used for a part of'their wgrking'life;

Q. 'Thén I guesélmaré spécifi@alli;,baged on vour
review of the Demers stuﬂy,vﬂid,it inm1ﬁ¢evany actuai
calculated or measufed:magﬁetia”field'daté?

A. No. There was no measurements of magnetic
flelﬁ that were made and na effort was made to 1mpute takb

the categoraes what the llhely 1eve1 of magnetla ileld

'QXpasure in the category would be. As a matter,of,f&ct:,a

'thE'ﬁaper makes it clear thatfln any given'aategary~there 1

COMMONWEALTH REPORTING GOMPANY . (717} 761-7150
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could be afsﬂbatautialvpropqrtian of people who would be
exposed and afaubstantiaikpropgrtiﬁn who would not, and
this would apply-to virtuaiiy all of the categories.

Q. What is,the signifiCahce'of that froﬁ,the
stanépaint of epi&émi@lcgy? |

A. The signiﬁicamcefis thét théicategaries which

are claimed to reflect diffeﬁent levels of exposure Lo

magnetic fislds actually«may'naﬁ and in ny judgement

probably do not.
Q. Now, let's look for a moment at the data that
Lemers did report. Can you generally tell us was the

study of male breast cancer, female breagtfcancer or

hoth?

~A. This was a study restricted to men and breast
cancer.

Q. And did they repért'a dose~-response

‘relationship?

A. Well, the Démers study has thrée categmriea‘of

| major limitation. Specifically to answer your guestion,

they attenpted to look at‘ddseerQSpanse~f'But I would say‘i

more fundamentally the study design is somewhat lacking

| in that there was this use of occupational titles which

could not be validated and which could not be related to
actual exposure.
In addition, in the design area, they also used

| GCOMMONWEALTH REPORTING COMPANY  (717) 7617150
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random digit dial as an appraaéh to selecting controls,
While this is an acceptable approach to controllselectiqn
it is piébably the weakeétyénes ‘For-one reason, you‘
cannot determine what the éctual response,?ate wag among
the contials.

So much for the design.

When we get on to the major analysis they do report

an overall association between some of these categories

and breast cancer. However, they attempted to look at

the relationship between breast cancer risk and whét_wé

could call dose~response or degree of exposure in two

kways; The first way that they attempted to look at it,
was what we might describe as an intensity measure. That
~is, they presumed that the different categories would

freflectf&ifferent levels of intensity of exposure and

they did not £ind any relationship of disease risk with

inereasing intensity of exposure.

Then, seaondlyQ they attempted to look at duration.

That is, to see whether or not the risk went up ag,they 

went up the scale of duration of employment in these

: snppﬁsedly expdseﬂ occupational categories. And there

was no effect there either, none at all. No relationship

of the disease risk, then, with either intensity of

exposure or of Quration. So in both senses of the word
there was no dose-response effect.

 COMMONWEALTH REPORTING COMPANY (717} 761-7150
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Q. What is the importaﬁbe of whether or not they
show & dogse-response?
‘A. In epidemiolagic research because of its

non~experimental nature and,thé‘iﬁability to control the

circumstances of exposure, d69ehresponse is perceived as

an exiremely important, Virtually‘crucial;’charaateriStic‘
of the éata if it is to be interprete&;as~supporting a
cauSQweffeet‘relationShip; Thefahsencé.of ittkwhile not -
ﬁeééssarily eliminating thé asséciatién,'wauid make it,
extremely duhiaus and I don't think most epidéminagista
or ﬁost scientists, for that matter,;would'be:willing to

inierpret as causal a data set that does not demanstrate

a cause-effect relationship -~ I'm sorry -~ that does not |

exhibit a dose-response relationship.

Q. Did the Demers study provide data on the age of

the subjects when they vwere exposed to EM/F?

A Yes;',This»brings us to the third major

~limitation of the Demers study. The finding was that

while there was some aSSéciétioh beﬁwéen breast'aahcer
risk and these chupatiQna1 tit1és, this association had
these two rather'surpriging'charaéte?isticg: onef'that,it'f
was‘restxictéd to penpie;kha held these‘fobs prior tofage>
actunally, that is, even if ﬁhese job titles were
asé&éiated with risk itjwés‘ﬁdt’so for people who began
the workbafﬁef'age 30. And'sgébﬁdly, the risk ﬁas |
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restricted to those people who held the jobs fcr‘more

than 30 vears. So we had the rather strange thing that

only those‘geeple who were exposed to an éarly age for '

very long periodé of time were exhibitiﬁg any increased
risk. | ‘

Thig is extremeiy problematic becanse‘it doesn;t‘
jibe with the general perception of how carcinogens aat;’
put most espeaiéliy, as you may be aware. this paftigular~
guestion thét is in front of nsktoﬁay,'that is; the
carcinogenicity ofyele&tremagnetié fieldé, has been
advocated on the basis of the idea that the magnetic
fields act as a late stage carcinogen, that is, as a
promoter. Well, if you were to‘téké the Demers study as
#alid,'éndkl don't, but if you were to také it as valid
then'it'woulé suggest that electromagnetic fields act
only as an initiatorf that is, an;early’stage carcinogen.
86 this is directly contrary to the existing pasitive ’
epidemiclogic information and is frankly, froﬁ ny
perspective éﬁ least, not credible.

Q. Let mé\réfer you to a statement bykDr‘ Janes on-
page one, lines 24 and 25, of his iestiﬁonyi

A. Mr. Watson, I don't have his testimony.

0. It's one sentence. Let me read it.

"In my opinion additional research is needed to
resolve the,éresent uncertainties about ihe,rdle

COMMONWEALTH REPORTING CQMPANY (?1 73y 761-7150
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;‘l’ G nd melatonin plays in czrcinogenesis."

(X3

Let me just ask you this, does the research
ER | presently supp@rﬁ a r01e~fbr melatonin in causing breast

,4ﬁ cancer?

B A. Naﬁé at all.. The vast majority of reseaich
6 §uggeéts ﬁhat ﬁgmé,athér hormones and’éndaefina~
7§ substances may be relatéd to breast cancer but I know of ¥
84 nane’that supports ﬁhe’idea this melatonin is,v
9 Q. Have you reviewed the written surrebuttal
10, testimony filed in this proceeding by Dr. David
& 1}l Rosenbaum? |
k[ ‘ | 12 | A. Yes, I have. |
f e ‘,"' 33} Q. And you were here in ﬁhe hearing room earlier
| 14# today to hear Drt'Rcsenbaum'é‘testimonyé
15& f,A.'~Ygs, I wasg.
18 | Q. ~Lét me refer you to page éne,‘linés 0ne thrcﬁgh
R o | |
18 A. I do have a copy Qf this. }
19| ~ ©. Oh, you do. Okay. 'éage one, 1iﬁes one through |
o 57 . ‘ | .
21;‘ Now . IVwould 1ikekto réfeﬁ you with‘respeét td that |
220 material to the term identified there as irregﬁlar
=3 statistically Significant aSSQCiatiqns,
CEE AL Yes. Fine.
254 L Q. Just to elarify the record, what do yaﬁ ﬁean by‘

COMMONWEALTH REPORTING COMPANY (717} 761-7150
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 the term irregular statistically significant

associationa?

A. I would 1ike to say7that the‘context in which I

was using the word was a discussion of some of the Savitz

results and particularly some of‘the Savitz results that

as T understood it were intended to address the question

‘of whether or not there was a dose-response, that is,

‘whether or‘n@t the odds ratio, the estimate of risk of

cancer, increased in some fashion as you went up the wire
code scale from, let's say, underground or buried all the
way up to very high current.

In that‘cantext I was using the word irregular to

‘mean;that while in some of the data sets there was a

suggestion of a dose-response, although I must say that
in most of them there was not, but in some there was a

suggestion of a dose-response, that even when there was

such a*suggestioﬁftha aésaéiatian‘waS'irregular, that dig,
it did not mount in a steady fashion as one moved from

' one category on up to the next.

Q. Are vou referring, when you say mount in a
steady fashion, are you referring to increases in
exposure and increases in an associated factor?

A. I was referring to increase,infthe wire code

underground, on up through the intermediate categories to

‘COMMONWEALTH REPORTING COMPANY. {717} 761-7150
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category five, VHCC or very high current configuration.

And what I was trying to say there, I think, was

characterized more technically by Dr. Rosenbaum'himselfl

when he used the‘wora ménotcnic;fthat is, progressively

upwards in this context. What I wasfsaying was that this

association was not monotomic, that is, it was irregular.

Q. %o the Savitz data does or does not report a
nonotonic ingrease?

A Thére is, to the‘beét of my reaqllection,
nowhere in the Savitz~résu1t5,.neither in thé original
contractors report, which I think has been referred to
here today as a Supplementf nor in the published paper,
nowhere in any of those documents do I believe'théré is a

reported monotonic dose-response relationship. And to

‘the best of ny recolleetien;‘despite many,examinatians of |

the dose-response question, there are only one or two
non-monotenic or irregular such relationships.

Q. What effect does this irregularity, as you have

- used the term irregular, have on your interpretation of

thé Savitz stﬁdy?

A, As I mentioned before, the cgncépt of
ddsé~fesponse, sometimes referred to in epidemiology as
internal consistency. that is, that_the data are
self~supp¢rting and mutually reinfpréing, ié crucial to
the interpretation cf,epidémiolngic research because of

: COMMONWEALTH REPORTING COMPANY {71 7y 7817180
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its non-experimental nature. The abéence:off}
dose~response is someﬁhingythat seriously undermines our
willingnéss'té inté#pret a data set«as supﬁorting a
canse«effeet relatlﬁnshlp~

| Qf Haw does that partlcular irregularity here that
you r&fétred to apply to the Savitz study?

f;Ai  The Savitz study, as I say, despite éxamiﬁiﬁg;a>
nuﬁber af'éwssibie ﬂoéeuresgmnse relatiénShipS found only |
éﬁﬁlcrftwb~and‘they'arefirregﬁlar and ih fact take
virtually all of‘their strength from thé highest exﬁeéure
aatggoiy. So there is n@‘consistency Qithinythe data.

:Q, By cansistency’in the data, afe you making a
retérence to the higher the v | |

A. The hxgher the w1re code ccnflguratlcn, thé

‘higher the risk.

Q. Okay. And what are you telling us aﬁautvthat
in terms of“thelSavitQMStu&y? :The‘higher the wire code
the what? N i i |

A. Wall, flrs*ly, 1e$t thls gets too eonfused,
regularity, conslstency and mcnoton1c1ty are all Synonym”

for the very same idea. And what T'm saying is that in

,thé Sav1tz data this attrlbute 1s absent.'

' Q. So as we go up tcwhlgher wire eode‘~+,
A. We do not go up in risk.
Q. Now, in theVfi&ld‘éf,épidemiologyfis theré-a:
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~gtringent test of statlstlcal sxgn;flcance 5& anythxng

is extremely rarely used v1rtua11y never in study
’ ﬁe91gn, that is, when request1ng funds for research one
pever pxoposes that‘the results will be tested at the 90

percent level.  That would not be acceptabie most of the
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generally accepted level of statistical significance?
A. In epldemlologlc Stﬁdles, aﬁ& i wénld say in
sclence 1n general, you can. use sevéral ﬁlfferent levels

as the'ﬁfiterlﬁn‘ﬁf statlstzcal Sigﬁlflﬁaneef By all

it is sometimes called, 1s~hy all/@ddg the most commonly
used. If there is another one that is in some frequent

use it is the 99 percent 1eve1 ~ This is ah even more

that fa115 aﬁ the 95 percent level must neceasarlly fail

at the 99 percent 1evel,

Now, it is true that the 90 percent'level is

occasionally used. But iﬁ my eXperience I WOuld séy that 1§

time to most sponsors.
- When the 90 percent iével is used in presentation
of results it is a mark of weakness in the data,k It

means that the 1nvest1gat0r has had to revert to a lcwer

level of meanzngfulnass an order to present hlb data‘~ So

~‘present1ng results at the 90 peraent 1ev&1 of qtatlsﬁlcal

signifigance‘is‘Very rarely used, I wculd'opine vxrtually

never by an investigator except when he absolutely has
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to.

¢.  Now, in hms testlmony Dr. Rosenbaum made some
comments. abaut vour analyszs of the data in the
We:the;mer, Savitz and Peters;studles;;ypﬁ you recall
those comments? | | |

A-“Yes, I‘dc‘

Q. Just take’a‘iook,at pagé_two, iinés 19 to 25,
of Dr. Rosenbaum's testimony and just bfiefly‘review it.
| k{Witness perusing d@cﬁmant.) | |
,Q"»Ngw, are you in complete agreément~or‘, 

disagreement with nf* Rosenbaum on this point, his

statement there?

A. I think that the statement that he makeg here

major parts. The first one T understand to be this: it
is not necessarlly true that if we do more research of a
‘true cause~- effegt relatianshlp the strength of that

' cause~effect relatlenshlp will necessarlly go upﬁ I

petter it may go up or it may go down as long ag it is
fééusing on the truth. So I don't believe there is any
dlsarepancy between us there.

He then goes on to say that e to 1mply that the

i ffact‘that the associatlcns in questlonf thatkls,,between

COMMONWEALTH REPORTING COMPANY (717} 761-7150 -
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childhood cancer and leukemia, get weaker and weaker, as

| we move from the Wertheimer to the Savitz to the Peters

study, the mere fact that that association gets weaker is |

not to be taken as evidence that it will eventually

ﬁis&ppeaf. ‘Well, in a sense I agree withkthét too. It
is not neeeséaiily sa. - But in my experience it always‘
ha3~beénr$0‘ |

| And the view that I bhave and I think whichkmast
epidemiologists have is that as sec1atlons are cammcnly
found which are not truly valmai They are created by the

‘HE@QQH&ClQS of study desmgn and Lhat as reflnément

- oécurs the assoclatlon gradually fades away. I don't

know of any instance where we have seen an association
get weaker with the passage of time in epidemiologic data
and yet eventﬁally‘éﬁmé to be~ac¢epted as valid; whereas
there ‘are many examples of the reverse, that is,

gsociations are sﬁpposedly found, they get weaknr and

‘then they fade away.

But I think the most important thing here and which |

' we should not loge sight of is that the association in

question as 1 was~descrihing it is not between wire code

‘|  and leukemia, it is between pagnetic fields and leukemia.

Phe wire codes are but a surrogate or marker for magnetic |

field.
And if'we look at ﬁhésa three studies we gee that

COMMONWEALTH HEPORTING COMPANY  (717) 761-7150
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‘the Wertheimer study wasuthe strmngest one by far and it

had absolutely no‘measurements of magnetic fields. The

Savitz study was’substantiélly;weaker than Wertheimer in

the wire code and also showed no association with such

magnetic,fiel& measurements as were made. Granted, they

were minimal. And then we come to the Peters study,
which had as one of its major goals estimating,tﬁe
relatianskip Between méaﬁured magnetie‘fiélds and
disease. And here we have the weakesﬁ association of

all, both in terms of wire code and none at all with

regard to the measured magnetic fields.

SQ frém my perspective we have'at least three:
pgints over avperio&'of 13 years and~whatrwé see is the

wire code association,gradually fading away and the

~association with the factor of actual intereat, which is

what evervone would have studied from the7heginniﬁg if

‘they could have, egsentially non-existent.

Q. Now, could you iurn‘to page ﬁwo, 1iﬁe_27;
through page three, line two, of Dr. Rasenhaﬁm‘s A
téstimény?

A, Yes.

Q.  And were'yau in the hearing room earlier today

to hear Dr. Rosenbaum's testimony about this statement

and.tke~context in which it was given and his
clarification of what he said?

- COMMONWEALTH REPORTING COMPANY {717} 761-7150
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AL Yes, I was.

Q. Ceuld vou tell us what the 2 15 and the 1.73

‘ numbersffrom the Peters study represent,ln terms of a

Gmmparison?

A. ‘Certaihly.,;het¥é begin with the 2;15. This
was - a campafisan of’the relative fisk‘cf digease inkwhat
I have called category five, that is, VHCC, with,what i
would call categories ché and two, whibh’is‘bnried and
low current configuration wires. So this'is a ccmparisch
of reiative‘extremeg; that is, ¢f the'highést to the
lowest in the Peters‘ﬁtudy; And what it says is that the

data appear to show that chlldren who llved in the

. highest cnrrent acnflguratlon homes have about 2 1 or 2.2

times the risk of leukemia as compared to éhildren who

lived in the lowest tko:categcries‘ That is the
naﬂjusted‘

The adjusted ‘has éxactly the same 1nterpretatlon.

It relates torthe very same groups. It is just a more

refined estimate that has gotten rid of sources of
distortion in the estimate.

Given that we have both of them available to us, I

would know of no reason to use the unadjusted.

@g. Now, is it acceptable practice in the field of

epidemiology to graupytwo wategories like‘buried‘anﬁ very

' low eurrent together when you are comparing extremes?

COMMONWEALTH REPORTING COMPANY .. (717) 7817150
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A. ©Oh, yes. It is a common thing to start from

the bottom of the exposure geale and work up adding in

one category or -another as ﬁeceésary~to build up a
csufficient number of observation in this group, which

~will be the nrucial group. It is the referent category,

the group to which allkother risks are cémparedf<k80 it
is a véry common thing to combine oﬁe or to combiné‘twa
eriaven three-categafﬁes'sdkthat'thé uneﬁpased or-
referent group is goiny tc;be sufficiently iarge that it
is a}stable estimator offbaseiine risk;

0. Now, can yoﬁ,tell us what the 1.54 number from
the Savitz study représents? ’

A. Well, the Saviﬁz;estimate of 1.54 is not a

comparison of extremes as is the Peters. It is a

comparison of adjacent grouﬁs,,that’is, the bottom two

groups to the upper three. go that it is a much lesgs
pure comparison. - It compares groups that are much more

alike than are the groups in the Peters study. So it

necessarily represents an underestimate of any true

association that would exist in the data;‘

Q. In the field of epidemiology is it appropfiate

vtovcompare the odds ratios from the extremes in one study

to the abutting groups in another study?

A. I really don't want to say’that'it is

inappropriate or appropriate. I can only say that it

GCOMMONWEALTH REPORTING COMPANY - (717) 761-7154
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wouldn't be ddﬁe79éry often in my»experiéncea' If you
wanted to compare two studles where the data sets are
bufflclently szmllar that they aan be comparedf exposure
for exposure, it would be nhe fiore common thing in fact
to compare like wlth like* apples Wlth apples, aranges
with oranges. If yau want‘t@-acmpare the abutting

groups, fine. But they Shculﬂ‘be comparedvfrom both

g’studies@ I vou Wanted*ta.eam@afarthe~eXtreme groups,

fine. But that should be done for both studies.
I don't see that we can gain very much'by taking
the extremes from one study and comparing it to the

abutting group comparison from another study. That

comparison has to be tainted bv the composition of the

groups and where the dividing lines have beeun drawn.

'Q. What data from the Savitz study were you
réferfiﬁq~to-when you'submitted your previous teétimany
reéafding:tﬁé‘gatterﬁ,of‘data’in these’stu&ies?

~A. I felt that it was‘impdrtant»hecanse it was

available and because it should show the association in

its full strength to compare both stu&ies:with each other

~in terms of the extreme'compariscn that can be made. And

fgr‘the Savitz study for leukemia that is 2.75 and for
the Peters study that is 1.73.

Q. Now, could I direct your attention again to

Pr. Rosenbaum's testimony on page four, lines 15 through

COMMONWEALTH REPORTING GOMPANY  (717) 761-7150
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16. I'm referring specifically to the statement, "On

balance one might call the associations found by the two
: stuéiesl(SaVitz and Peters) faiily comparable.” Do you

| see that?

A. I think ﬁhay'couldhbe described as comparable
or somewhat similar only in the sense that both are

extremely weak by epidemiologic perceptions. But I at

least am more struck by the discrepancy between them than

by‘the similarity‘ Given that they are both weak, it is
ugeful, T think, to'investigate them clogely.

Let's consider, for example, the 2.75 from Savitz

versus the 1.73 from Peters. Now, I think what is

impcrtant to do hére is to subtract one from both of

these measures. If we do that -- and I will explain why
in just a second -- if we do that the Savitz estimate
becomes not 2.75 but 1.75. That can be interpretted as

saying thatﬂSavitz-believeﬁ'that he found that high

current configuration multiplied the risk by 175 percent,

a virtuwal tripling of the disease risk. An 175 percent

increase.

But Peters says that he found only a 73 percent

increase. 5o once We get rid of the baseline which is

| common to all of us and to all children, then we can see

in the sharpness revealed against the background that
savitz was saying there was nearly a tripling and Peters

COMMONWEALTH REPORTING COMPANY ({717} 7617150
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sayinyg there was less than a doubling.

Now, in fact, if you compare those two measures of

V effeat &ireatly what you see is,that the Peters estimate

is less than half of the estimate of effect than was

presented by Savitz. So rather than being similar, these
two estimates differ by a factor greater than two. This

would seriously diminish the ability to call them similar

' @xvécmparable or mutually supporting.~'

Q. And in terms of can yéuf&eSQribé in your»own‘
terms the direction of the data as we move from
Wertheimer &‘Leeper to BSavitz to Peters?

A. Yes. It is a little difficult to introduce

Wertheimer into the comparison because she doesn't

present d@s&«t@gponse and overall effects strictly for

lenkemia. However, based on my familiarity with the

paper I would say that compaxing the extremes in the

o Werthedmer, which is affaur'point»scaie, ﬂmﬁ'a five

peintt‘she is.ccmplétely in a different arder of
magnitude than the other tﬁa" Hef estimateyéannot be
made with precision but it is almost ¢ertain1y’gfeater
than five-fold. So from Wertheimer to Savitz we take a
reduction from around five to around £hree, and then as
we move from Savitz to Peters, we drop to uﬁﬂer two. ,Aﬁd

in terms of effect nmeasures, we go from four to two to

less than one in terms of the relevant risk scale.

COMMONWEALTH REPORTING COMPANY (717 761-7150
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So from my perspective what we see here is a long

term time trenﬁ; ISkyearg, three studies, at least two of

which are very well respected, in&luding by me, and we

see this reduction virtuwally to the point now of the

vanishing point in the Peters Stuay_

Q. What does it mean when you say down to a

relative risk of less than one? What is the significance

 of that?

A. If that is what I‘said I ﬁisspoke. I should
that have said a measure of effect less than one. That
would be a relative risk less than two. And in the
Peters study it ié a measure of effect of 73 peraént or a
relative risk or odds ratic of 1.73.

' Q. Letkme direct your attehtion to Dr. Rosenbaun's

testimony on page two, lines 11 to 15. Would you agree

that the obvious thing to say about the wire code data in |

these studies is that these studies observed an
association between wire code and leukenia?

A, I think that is énekthiﬁg that can be said.

. But I think that it is muchbmsre important to look into
'the daté, to look into each of the individual studies and

ask somewhat more detailed guestions about what they

actually say regarding this association between wire code
and leukemia and more esgpecially of magnetic field and
leukemia.
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What Savitz sayé,ktokmy mind, with regard to wire
code and leukemia is deséite making inﬁumeﬁable.
comparisons I cannot find ényicoﬁgistent, that isg,
réguiar;kmcnctonic statiStiaally‘Significant rélationshiﬁ
betweén wire code and’Ieukemiag> Anﬁ what he says with
regard to magngtic field is despéte the gerious

Iimitations of my magnetic field measurements, which I

magnetic field measurement and leukemia.

What Peters says is that degpite my Very refined

study, much larger, much more focused in terms of itg age |

group but overlapping largely with Savitz, despite the
categorization, I find after redﬁding ali of this data‘

irregular relationship between wire code and disease

‘risk, and it is weaker than that of Savitz; and I find

‘ﬁmw despite reasonably SGphisticate@ magnetic field

measurements, both spot and 24 hour for a Subsﬁantial
proportion of cases and controls, no relationship

whatever between the magnetic field measurement and

disease risk.

0. Looking at the measured magnetic field data in

the;tﬁo studies taken tageﬁher; what do vou find2

A, Well, nothing at all; The Savitz study, again, |

COMMONWEALTH HEPORTING COMPANY  (717) 764-7150
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had rather iimite& measurementé. It was not that easy
back then to try to take those measurements.,_ﬂut he
found eSsentially~nbthing,'

And tﬁe‘Peterérsﬁudy, considerably more
éophisticatéd in‘térmsfaf measurement and larger
propﬁrtlén of sﬂbgects, alsg found nothinq.

So what this tells me is that at 1east at the

present time there is no evidence that maqnetla fields,

setting aside the question of wire codeé, there is no

evidence that magnetic fields are asgociated with
chiidhood 1eukemia. |
 MR. WATSON: Thank you.
I pass the witness, Your Honor.
’MS.,MGCLOSKEY: Caﬁlﬁ I have justka minute?
JUDGE SMOLEN: Yes. | |
(Pause.)
 JUDGE-SMOLEN: Back on ﬁhe ‘record.
| CROSS~EXAMINATI@N
'BY uS. MGCLOSKEY'
Q. Good afterncon, Dr. Cole.
A;‘ Good afteinooh, Matam..

Q. The first questioﬁ, I thiﬁk when you were

',concludlng your discusulon concernlng Dr. Janes'®

testimony, if I heard you ccrrectly. yvou gtated that

' there was no research that you knew of that supports the

GCOMMONWEALTH REPORTING COMPANY k (717) 7617150
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relationship between carcinogenesis and endocrinology, or

in the endocrinology field?
A. I hope I didn't say that. Far from it. The

links between hormones and cancer in both animals and

| humans is very well‘eStahlished, What I was trying to

say was that relating to the hormone melatonln.

Q. And~Ikbelieve you stated in your direct

- testimony that you areg not an éndocrinalcgist* is that

‘correct?

A  1 can't recall whether‘x stated it or not, but

I'm hapny to state at the present time that I'm not an

’,end@crinologist.

Q. So your statement concerning melatonin and its
relationship to cancer is based on your experience as an
epidenmiologist, is that correect?

A. It is based on my experience as an

basis of breast cancer. Several of my studies have

included rather detailed hormonal meagurements in

relevance to this disease.

Q. Now, I believe you were asked a question'by

ME. Watson conaernlng how 1ong research has been going on
into breaﬁt cancer and various hormonal causatlon of

;hreast cancer.. And vou ‘had stated it began probably in

the mid-1920s. Do you recall that,questiﬂn,and your

 GOMMONWEALTH REPORTING COMPANY - (717) 761-7150




10 §f
11
12

13

14

wmay

- 16

18
19

20 |

22 4
23
24

2%

BT 17 L

1490

answer?

A. My recollection cf‘the question was when did

research into the causes of breast cancer begin. I don't
| recall that the question specified the nature of the

 targets.

And I said in response that we generally‘consider

that the modern studvy of breast cancer begdn in the

19308, Undoubtedly there waé;work prior to that time,

‘but I know it only as case reports.

And I'further said that in the 1920s, when there is
interest in breast cancer‘and aausation started, thére
were two major targets. One was a Qirﬁs and’the cthér
one was hormonal factors. e

Q. And in~that'research how much of that regearch

: has been done on the questlon of breast candcer in men?

Al The astudies of breast cancer in men. are

irelatlvely-few. 'The“ﬁtﬁﬁlés of,breast~aancerf1n wcmen;f»

it has been,contendedlthat there are more studies that

have been done on breast cancer in women than on any
other form of cancer with the exception of lung cancer.

. The studies of men, I can't give you a number,?but~1

wauld acknowledge that 1t is relatlvely few.

Q. And, Dr Cole, how 1ong have studies been going

‘on into the relationship between electromagnetic fields

and breast cancer in men?

 COMMONWEALTH REPORTING COMPANY ' (717) 761-7150
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A. The question specifically asks how long has
research been going on into the relationship hetween
electromagnetic fields and breast cancer in men?

Ms. McCloskey, I don't mean to try to be excessively

| ~clever here. I have tc}téli’you what I believe. I don't

believe it has begun vet.

0. So, for exémpler you don't consider the Demers
study to‘hé a study concerning elactromagnetic fields and
breast cancer in men. k

~A. That's correct, I'dd not. IVCOnsidér it'a
study of occupational titlesvwhich~havé aﬁepﬁemerai
relationship to electiomagnetic field expdsura; |

Q. And how long have occupational studies or other

types of epidemiological studies been going on into

 occupations which ‘may ﬂave an exposure to electromagnetic

; f1e1&s and breast cancer in men?

0 TR & e 4 had to choose a time I would ﬁrmhably say. .
about 1976 with the start of studlesfthat have not yet

come to full publication. They have been published as a

‘letter but not full publicatian;k

0. And have there been any comparable studies as
to breast cancer in women?

~A. Dr. Wertheimer and her cclleagﬁe,,heepet, did a

vgtudy somewhat aamllar to their chlldhood cancer stuﬂy

whlch,pertalned to cancer 1n,adﬁltsu And in that study
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it was contended that there was an association with
cancer in adults collectively. 1Ncw, that wonld have to

include breast cancer in women because at the time the

~ study was dons and still today breast cancer is the most |
common form of cancer in women. So to that extent I

guess yon could say that the Wertheimer study pertains to |

this issue, even though the S@é@ific issue is mot -- :
cannot he:iaalated“iﬂ the data to my;reécileétidn*"
| Q. But that is ﬁhé only study that:yau are aware
éf;that relates to breast caﬁcer in women?
A. Well, there are other studies that}used'a
ﬁﬂlleétiég éamcér end point. For example, the McDowell
study reléte& to all forms of éancer mortality éc‘w&’

imagine that breast cancer was in it. But I don't know

of any stuaies that have speciiically isolated this otﬁer §

than the Demers studyf And as I gay, that is;&efiﬁient
bn'the’othér~en&'éf*thé~cauaeweffeét‘rélaﬁionahiﬁm

Q‘ Now, X believe you stated in reference to the
ﬁemérg‘gtnéy that it was funded and you werefinferring
that it was funded as‘a training §rant?’

A. No, no. Not at aliﬁ The Demers study is not"
funded ag a,training grant» That is made clear from the

footnote. I thought I was being asked about the specific

support for Dr. Demers, who at the time I assume was Mr.

51 pemers since it says he was supported by a training

COMMONWEALTH HEPORTING COMPANY. - (717) 761-7150
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grant. But I don't know that for a fact.

Q. And are you famlllar thh - OU don t have the |

study in front of you but I. ¢an hana it to you -~ with
pavid Thomas! who 15 the secon& author on that study?

A. Yeg. I know Davzd Thomas.‘ |

Q. Can you briefly tell us wha;David'Thcmas is?

A. sSure. David Thomas is professor of
epiaemiolaqy~at—tha-eniVersity of Washingtaﬁ at Seattle.

Q. And #gen you weré<di3cussing’somekaf the

limitations of the Demers study I believe you noted that

- you found it problematic because the results reported did

not jibe with the general perception of carcinogenesis
and it does not support the promotion issue or cancer as

a promoter? Do you recall that?

A. T think that is a fair representation of what I

# . And is it fair to say that thmee eammentg aré»

llmited to the findings in the Demers study whlch refer
to breast cancer in nen and not to all cancers?

- Oh, any conment abcut~the Demers study would
have to be restricted to male breast cancer. That is all
that the study relates to. .

Q. Now, in response to Dr. Rosenbaum‘s testimony

. you discussed the levels of statistical significance,

that researchers use a 95 percent confidence interval and.

COMMONWEALTH REPORTING GOMPANY (717} 761 -7180
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that is the most ccmmonly used coﬁfidence‘interval?

A.  In my judgement it is. I gan't say that 1L've
tallied'thié up but‘that would be my judgement,~yés.

Q. And is it your opinion that therevis a
significant‘ﬁiffereﬁce between somethihgkthat is

statistically éignificant'at the 95 percent level versus

sgmething that might be stéﬁistiaally significant at the

f 93 percent level?

A. Ms. McCloskey, firstly I would have té say that
I have never seen the 93 perceht level used and I shall
take it to be an example of whether or not one would |
attach great differences there. ’

Q. Yes.

A ‘As a foahdation tafmi answer I would have to
say that I think in»modern~epidemioldgia‘anaiysis of data
the‘role of significahce testing is perceived as
yelatively minor. After all, it does not actually

address the main issue, which is one of causality. It

simply deals with a‘peripheralvissué, which is whether or |

“not chance may be held accountable for the result.

A1l of that have said, that is, that I hold:

statistical significance to be a relatively weak approach

in the analysis of data, I would say that the distinction |

between whether something is statistically significant at
the 93 or the 95 or the 90 is:ane that I wéuldkconsider

COMMONWEALTH REPOATING COMPANY - (717) 761-7150
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pretty minor.

Q. Now, you have also.stated several times that

“the dose~respon9e is 1mportaht in 1nterpret1ng or

- yeviewing an eplaemlnlog1ca1 study. Could you just for

the record define for us what you mean bf a dose as it
relates to el@ctrmmagnetlc fields?

A.  As you know, in the area of the epldemlmlogy of
nealth effects of maqnetxc fmelda, we have been plagued
by our inability ta actually desarmhe dose or exposure.
That is why we have used such surrmgatea as Wire code and
job title. véry, very few étudies,'maybé hone vet,

actually have a good estimate of dose or exposure in this

area.

But what I wa&ld mean by it wsuld be scmé measure
that would describe in some reasonable summary fasthn

the total magnetlc field exposure that an 1nd1v1dua1

human being has had ﬁp~thrnugh the time when ne»ﬁevelaped e

‘a cancer or, for a comparable subject, failed to develop

cancer.

| 1 might mentiah that as of now we-don't'haQe én§ ’

epademlologlc studies in whlch electromagnetic ﬁleld'

measurements have actually been made of the 1nd1vidua}

people 1n the studies. ‘
;‘ﬁs. %ccnoskgyz, I hhink thét‘s‘ailythe questions I

havé#,?cﬁr Honor. |

COMMONWEALTH REPORTING COMPANY (717) 761-7150
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JUDGE SMOLEN: Mr. sﬁgarman.
cgoés~EXAMiNAT10N

BY QR;;SUG&RMAﬁt

'Q‘ irwas intrigued‘by~your>iast answer, doctor, as
to.your intereast in knowing how much exposure a person
had had at the time of diagnosis. | |

| A:. 1Up to the time of diagnosis.

Q. Up to the time of diagnogis. whét do yqu mean

by how much expﬁgure?’ |

~A. In each area of epidemiology that is reached a

“causal factor or suspect or potential causal factor, we

try to develop some index that would allow us to

‘characterize individuals as to how much. they have been

expased,;'
Q. What do you mean by how much exboSure?
A. I'm trying to get there.
Q. -Okay. -

~A. In most &reasVI think it would be fzir to say

“that the description of exposure comes déWn to trying to

get an idea of intense was thekéxpasurei, In this context
it would how high was ﬁhe magnetic field aﬁd how long,
that‘isf tﬁe,ﬂuratian of exposure, hcw_many*years on thé
job, whatever.  And then by combiningvthe t&a into some
iﬁteﬁsity'times~durationkmeaﬁure‘ccming up with what we
may refer to as a cuﬁulative estimaté‘of exbosure. The

COMMONWEALTH REPORTING GOMPANY (717) 761-7150
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pregent hody of knowledge’has not arrived at'that stage;
Q. Do you have an opinion apout whether what yéu

are'aalling a~cumulatiVe expusuge as a product‘of two

'variables.fintenSityyénd aﬁraticn, is mare'important than

the degree of variation in exposure? That is, the number

of times that it is tufnéd on and off so to speak. Do

you have an opinion on that?
| A. Yes, I do. ‘

Q.  And ﬁhat is that?

A. My opinion is this: that at the present time
the available data wouid'not SQbstantiate one or the
other or other alternatives, for example, peak exposure,
as 1ike1y,to be rele?ant or meaningful. However, we have

a vast body of knowledge regarding how carcinogens act

both in animals and in human beings and I know of no

exception to the following: that risk is a function of
'mumulatiVQ*éxpasure,iwiﬁﬁfsome veiy‘shall.exceptions
implying plateauing of risk, o L

Q. But these'éxeeptidns e

A. lLet me finish,~if I may.

O Goraheada

A. And this information that I;have‘ﬁust said ig
true;for chemical, for pﬁysicélkand,for viral

carcinogenesis. 8o it would be pretty bizarre, I think,

| if magnetic fields were to turn out to be a carcinogen,

C,OMMDNWEALTH REPORTING COMPANY | {717) 761-7150
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which xkthink they won't, to think that it's going'té be
an exception to this near umiversal rule.

‘Q, Is not one kathe exceptiﬁns‘tovthat‘neér
ﬁniversal ruie‘the role &f initiatgrs ot pramatexs?

A. No.

Q. Isn't ittfﬁe that once canéer is initiated the
initiatiﬁn’need ﬁot be repeated?

A; That's correct.

Q. That the body Wili develop itSelf -~ develop
the disease without further initiation?

A. Welli, I ﬁhinkfyou have asked two questions
there. The answer is once initiation has occurred
further initiation -- we're not sure what fhatkis s
would not be necessary. |

But my point is that the probability of initiation

is a function of the degree of cumulative exposure to the
inttiator. ~This is especially true when you are speaking

about numbervs of animals and numbers of people as opposed :

to an individual.
Q. What study shows thatfcumulative,initiaticn ig

the critiaal -~ the cumulativeness of the initiator is

eritical?

A.  Firstly, wmy Spé¢ia1ty is epidemiclsgyf not
aﬁimal_researCh.‘
Q. No, but I asked you to authenticate your own

GCOMMONWEALTH HEPORTING COMPANY . (717} 761-7158
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‘ i 1 ‘a‘rx‘swe:& where vou said that the aumula‘civeinitiatimﬁ is ’
g | ~the‘relevant‘testa~vknd Ifm asking vou give me a study
that says that’the cumulative amount of initiation is the
relévént‘téét of tha 1iké1ihocd of developingythe
5H diagnosis. | '

A. I believe you're asking me two guestions. I
would like to try to answer both of,tham; if i may .
i Theviirst one relates to human beings. This

distinction between initiation and promotion is not

11 something that we can draw in human studies. We accept

i the concept as an useful model for thinking about ity
:”'l. B3 although now with some refinement.
By with redard'to anima1kstudies, it is ny

141l understanding that initiation occurs in a dose-response

fashion, but I'm not able to cite sﬁecific,studies,that
ieQ  wéuld'aemonstrates that. |
‘E7ﬁ'fA»j~ Q. ALY right.  Nowy with reépeatftm.h&mans,'in
v'your previous wbrk haven't yoﬁ‘ackncwlédged that
initiators are a relevant factcr'in examining the
development or the éffect of EM/F in'prcducing cancer?

| ;KR*,WATSGN: Your Honor, cauld we,haVe a Qitation
',22g’1t0 what Coungel is referring to? | B
20 MR. SUGARMAN: I have a right to ask hima 1
24| | |

guestion.

COMMONWEALTH REPORTING COMPANY - {717) 7617150
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whether or not he so testified;

MR. WATSQNt  He said previous statement, He is

’,requirea to iéentify the grior gtatement, ién’t'he? It's

| not guesswork.

‘JGDGE $MOLEN:¢I QVérruledQ To me the question is
&id you so testify tﬁ,your re¢o11ecﬁion.

THE WITNESS: I don‘t recall that I did or did not.

BY ﬁR. éUGARMAN: o |

Q. Have you;previous1y taken a‘positicn‘that
initiators are a significant»subsét ﬁf potentia1 causes
of cancer, Of potentlal EM/F causatlcn of cancer?

A" Mr. Sugarman, I'm sorry. 1 reaily don'*t knou

 what the answer to this question is.

Q."Nawll will show vou ymur'priar tegtimony. Do

-~ you remember testifying in ertemher, 1989, at the

hearings on the Jérsey Central prépqsed pbwerline on

| pehalf of Jersey Central?

A. Yes, I do.
Q;, And do you remember testifying at that time,

"On the other hand, if EM/F were to be a'growtﬁ‘enhancer

or promotér but not an 1n1tmator the total risk of

ieukemia would remaxn about the same but some

'epldemlaiogic features of the dlsease would change, For

‘ examp1e, we would expect EM/F exposed cases cf leukemia,'

pecxally ameng chmldren, to be younger than the EM/F

COMMONWEAW Rép:ommﬂe COMPANY. (717} 761:7150
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non-exposged cases."

MR. WATSON: ‘Yéur‘ﬂbnor; can we have cGunsel show
the witness the guote so he can see the context?

JUDGE SMOLEN: Yés,’I think that,ngappropriate.

BY MR"SUGARM&N;‘

0. Do you remember giving that testimony? And you

mayylégk gt‘the;document,before ycu;ansaér as Counsel has
reqﬁeste&. The bottom of pége‘ll of your ﬁtepéreé |
tastimchy.‘ | o
(Witness perusing document.)
JUDGE'SMGhEN: For the record, you mean his
prepared testimony in‘anothei proceeding? |

MR . SUGARMAN: That‘srright,

A. Mr. Sugarman, if the question is do I recognize

this as in fact ﬁy priar testimény! thé answér ig ves, I
do.

BY ﬁRQ SUGARMAN:

Q. Sa then you ieccgniﬁefthét yﬁn'have previously
testified and stated that’initiators aré a separate

subset in térms of ahalyzing the potential for EM/F to

cause cancer?

A. I'm sorry. I don't understand the question.
Could you repeat'it;ﬁcr me?

Q. 1'11 repeat it. You agree with your own

. statement on page 11 thatfyour'an astatement has implicit

COMMONWEALTH REPORTING COMPANY  (737) 761-7150
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in it that initiators are a separate subset and must be
analyééd separately to éValuate the effect of EM!E in
¢ausinq.canéer in humans, that you have previeusly gtated
that Opinign?’ | | |

A. Mr. Sugarman, the concept of an imitiator, a

promoter, complete carcinogen and a growth enhancer has

never been shoun to exist in buman beings.. This is a set

of constructs that we use to try to understand why it

would be true that carcinogens would operatekat~different

times in a person's life relative to the time of
diagnosisg.
Now, if the guestion is do I think it would be

important to know whether EM/F is an initiator or

~ promoter or complete carcinogen, the answer is only if

one would accept it as a carcinogen, which I do not, or

if one is attempting to propose the model whereby such

activity would be demonstrated. It has been my

und&rstanding‘that‘tﬁaée people who are proponents of the

fidea that magnetic fields cause Cancer have generally

urged the notion that it is a late stage carcinogen.
Whether you want -~

0. You are off the subject, doctor. You are off

the subject. We're talking about —-

MR. WATSON: Your Honor.
MR. SUGARMAN: Wait a minute.

) ~CO‘MMONWEALTH HEPORTING COMPANY  (717) 761-7150
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JUDGE SMOLEN: Stop. One voice at a time.
BY MR. SUGARMAN:

'V;Q_ We are talklng about your statement ané your

ﬁeflnltLOﬁ cf how muah exposnre a person uould have and

your contention-that camulatzvefexposurekls-the preterred

way to go. And I‘askéd you whéther epiéqdim‘expcsure or

~incidence of peaks might not be more relevant

- specifically with respect to initiators. It has nothing

to do with age.
JUDGE SMOLEN: Well, I'm not sure that you did ask
that guestion before.

But did you understand his last question posed by

THE WITNESS: Well, T'm sorry. I‘ve lost my train
of thought now. It was‘frOm my peﬁsne&tive fathef
complicated. '

St *&R;5SﬁGARMAN; It is rather abmplicétad‘:

THE WITNESS: And I'm not sure I can reconnect my

stream of thought. I was only —-- now I do remember.

I was trying to point out that prior to the Demers

study those people who have felt deep concern about the

relatiaﬁsﬁip~betweeh magnetic‘fielés and cancer have

,suggested that it was a late stage carcxnogen.

MR. SUGARMAN, Your chcr, that has noth;ng to do

| wiﬁh my~question. 1 object‘and I ask that the thnegs be '

COMMONWEALTH REPORTING COMPANY. - (717) 7617150
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ingtructed to answer my question. He is making a speech |

‘that has nothing to do with my question.

JUDGE SMOLEN: I'm going to allow the witness to
finish hisg answer'aﬁd/if it doegnﬁt ¢cmp1éte the answer

to your question he's going to -~

MR. SUGARMAN: It's clear, Your Homor, he is off on |

a different subject.
JUDGE: SMOLEN:  Go ahead. Finish yéur,answerﬁ
THE‘WITNESS: ‘The conclusion of the answer is thét
the Démérs study, if it is to be takgn as iitérally

valid, which I do not, has to be interpretted as

supporting an initiator role. This is inconsistent with
‘the role that has been attributed to magnetic fields by

- proponents of the association in the past,

 JUDGE SMOLEN: Now, if the‘witnessahas~nét angwered
the question -~ | | |
‘MR. BUGARMAN: Now I want to go back to my
question,}?onr Honor. |
JUDGE SMOLEN: Ask it, if you will, in simple
stéges~rather~than multiple queStians.“ |
MR. SUGARMAN: T was going in simple stages, Your
ﬁbnar,‘but‘it takes a while~t¢,get‘thrqugh t0~thé éﬂd’
because each stagefhag t0 be1£ested out. |
JUDGE SMGLEN: All right‘
MR . SUG&RMAN: He doesn't respond directly.

COMMONWEALTH REPORTING COMPANY {717} 761-7150
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MR. WATSON: I object to that, Your Honor.
MR. SUGARMAN: I'm sure vou do.

JUDGE SMOLEN: = Your objection is noted. Let's go

to the next questioni'

BY MR. SUGARMAN:
Q. The area 0f~questianing-waa what you mean by
expaﬁuré;v And you said you liked the concept of taking

intensity times length or longevity of exposure. And I

 asked you why. And I asked you whether that would apply

to initiators. And;yau‘saia that initiators were not a

separate subset for humans, they had never been shown to

be a séparate subset ‘for humand. And I asked you whether
you hadn‘t,gfevieusly.tastified on the basisg that
initiatoré~are a sepérate subset fdr humané.

| JUDGE SMQLEN: All'tight, that's a question.

MR. WATSON: I object. That's not a question.

‘“That's argument. There’s'nc questian,therea‘

MR. SUGARMAN: That’s the question.

JUDGE SMOLEN: Wait a minute, now. Let me speak.

i As I understand the’ﬁuestidn, it is did you previously

testify -- now Finish it.
BY MR. SUGARMAN:
Q. That iﬁitiétors are a'sepérate'éubset for
humans . | | | |
JUEGE SMOLBN: 'Thaﬁ's’ail‘ ,That is’thé questioﬁ.

COMMONWEALTH REPORTING COMPANY ATy 7817150
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A.  No.

EY MR‘ SUGARMANC: |

Q; . Lan gau exgzain.why,ﬁn,page 1t df'your prior
testimony, thes, ydu‘state&,kif‘I may take it back from
you again,'that if’ﬁmg? were to be a gross enhancer or
promoter but nbt an 1n1t1atcr the total rlsk of leukemla

wonuld remain about the same but some epldemlclogiﬁal

features of the diseage‘woula change. For example, wWe

would GXpéct EM/F exgosed’casés of 1eukemia,’esgeﬁially
among children, to be younger than the EM/F non-exposed
cases. "

Why Wére you talklng about the dlfference between
enhancers oy promoters anﬂ initiators if they weren't
separate subgets? '

A X’think I can n&w‘make this clea% if yo& will
give me this. It is from the context. I will read the
sentence, if I may. | |

"It would be of value to determine whether it ig

- proposed” ~- not my me, but by the advocates of this

position -~ *it would be of value to determine whether it

| is proposed that EM/F is an initiator, a promoter or a

- growth modifier.”

That's all. I'm saying to those people who would

‘prcpése there is such a relationship let them be specific |

‘and let's see hbw.the‘datakcamply wiﬁh’their ‘

COMMONWEALTH HEPORTING COMPANY  (717) 761-7150
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' e 1 - specification.
| ‘ it Q. Very good, dmétor; 'Except~that,0n page tenyydu‘
start out stating, “There-are*ﬁQur'concepts‘which have
been referred to commonly in discussions regarding a

5 prcgcse& cause—-effect relationship between EM/F and
aancer. i review thé&é,“:meaniﬁg the four concepts,
"because the words thét describe them, especially the
'wdfd prcmatiﬁn, are oé¢asionally misusad@' Giﬁinarily
‘ﬁhis does not pdse & prcbleh, but I believe it has posed
100l 4 gifficulty in the prese’nt’kciraﬁmf;tanceks, Below I Will
0|l expiain the problem as I see it. |
2y “i offer the following definitions and will adhere
B ta,them~iﬁ this report: transﬁormation,“ and yau,define
klgté transformation. “Imitiation," and you define that as,
15#~’“The earilier part of theVproces§ of cell transformation
16} and is considered tc represent a series of irreversible
‘changes in-a ﬁélla“‘»mhén-ydu define promotion and then
18; _Yﬁﬁ defiﬁe grswth~modifieatién-  |

Wi ~ Now, how did you define all thﬁée terms and why do

i you refer to the four categories that are commonly

regarded if yourdﬁnit reﬁognize'that_fherefare separate
{ categories? | " | o | |
MR. WATSON: bejection,‘Your Hdhot. Compound

: - question. | | o

A JUDGE SMOLEN: Yes, I agree. It's a compound

COMMONWEALTH REPORTING COMPANY . (717) 761-7150
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?‘I.' 1 question, but we have a véry sophisticated witness and
| k 2 it*s all related togethéqu |
8 | '4DoeS~the Qitnesé‘undexstand ?he qﬁestioh?
‘4F‘ THE waNEss: I think so.
&, JUDGE SMOLEN: = Then try to answer it.

A. My answer is this: in laying out this model of

?n carcinogenesis I was trying to illustrate what I referred

té»aéythe four concepts, which have herestic value -- .
probably don't have any theareticai #alue‘anymére, but
have herestic value —- in reqﬁiring of a data set'that it |
camply with these c&nsents.,

- Now, if yaﬁ were to ask me specifically éo I
beliéve that initiation exists as such my answer is no.
| kS BY MR. SUGARMAN:

| Q. }And you dqn;t see that és inconsistent with
vour testimony as I quoted it back to yéu?

" A. I do not see it as inconsistent.

18 Q. The sentence here that you spoke in 1989 was,

‘igb “There are four consents which have been'xeﬁerré& to
W1 commonly iﬁ,ﬁiscussions régarding a proposed cause-effect
"21‘,‘relationship'betwean EM/F and cancer.” Youfsay'four

\32' ‘soncepts which havé been referred to cémmonlf.

‘ 23; ‘  - Is there anywhere in here on page ten where you éay
‘ 24|l those four concepts or the concept of thcise’ four concepts

Bl is invalid? Do you say that anywhere in heret

%‘ N SR U e COMMONWEALTH REPORTING GOMPANY  (717) 761-7150
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Ay Probably not.
Q. Now, aren't there other initiators of cancer in

humans -such as ~- I shouldn't say other. It presupposes

~that vou agree with mé on EM/F. Haven't genuine cauges

of human cancer been identified as attributable to an

initiator from which the cancer evolves even if the

~initiator ie terminated?

" A. I know of no substance and I know of no

phyéical force which has been demonstrated to be solely

an ipitiator in human carcinogenesis.

Q. I didn't say solely an initiator. That's not
my question. I said aren't there other substances which
have been demonstrated to cause cancer evenvthaugh the

use of that substance or the exposure to that substance

‘is terminated prior to the diagnosis?

A. The fact’thét a cancer would occur subsequentf
to‘termihaticn of egposuré wbulﬁ ih no way berhelpful in
allowing us to distinquish that exposure as an initiator
or a promoter or a growth enhancer.

. ‘Thank you, But aren't theré other substancesl

‘such as smoking tobacco, exposure or inhalation of
asbestos, whish have been shown to be initiators? Not

solely initiators but initiators.

A. The three things that you mentioned are
recognized as complete carcinogens. Yes, they have

COMMONWEALTH REPORTING. COMPANY ' {717} 761-7150
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Cdnitiating actiwvity. But they do not have or are not

'tha&ght to have éalély initiating activity. That is,

they function as complete carcinogens.,

Q. Now, in terms of measuring the exposure and the

ability to measure exposure in a ﬁose«respcnse, in order
ta evaluate the dose«résponse or estlmate the

dose-response relationship, isn't it a potential that

those imitiators -- let's not talk about EM/F, let's talk |

about tobacco and asbegtos -- that those initiators or

~those substances -- jet me drop the word initiators =--

that those substandes can et thaﬁ'the relative 1ikelih0od~‘

of thosa subgtances 1eading to cancer can be a fa&tcr of
the 1ntenszty of the dosge and not the léngevity9

MR. WATSON: Objection, Your Honor. Beyond the
scope of examlnatlon."ﬁe has made it clear he is not
talkingkahcut'EM/F, In,fact; it waskéXCiude& from the
question. | | !

MR. SUGARMAN: The same as the witness did, I'm

using the relationship of other snbstancés to cancer as a |

basis for ﬁésigning an épidemiO&agical study*
JUDGE SMOLEN:‘ I know, but you gpeeifically‘,
réierred‘to tobacco ahd asbestos. PR
MR. SUGARMAN: Right.

JUDGE SMOLEN: T'm going to sustain'it with respect

“to tobacco and asbestog. Perhaps you c¢an rephrase your

COMMONWEALTH REPORTING COMPANY - (717) 7617150
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guestion --

MR. SUGARMAN: Sure.

JUDGE SMOLEN: -~ without reference to thdse items.

MR. SUGARMAN: Sure.
BY MR. SﬁGARMAN:
0. What raasonris'thérekté exclude, if any, the
“potential for the intensity of a short-term exposure as
being a relevant variable in~determiniﬁq the initiating |
: ability of vafious substances that eausé cancer?
A. None.

Q. What about the trigger -- I will call it a

trigger or a multi-trigger -~ exposure where the relevant
 dose might be the number of times that the substance is

. exposed to the subject, and the rapidity of those

exposures as triggering and initiating cancer? What
reason ig there to exclude that?

A." None.

Q. In your study -- I think you testified the last |

‘time you were here that you are initiating a study, an

epidemiological study relating EM/F to humans. Is that

right?
A 1 hope that'what I said was that I‘ﬁ‘initiating
a study which will include that as one factor. It's not
the primary focus bf‘the'study§ - |
Q. I thiﬁk you did‘saykihat,

COMMONWEALTH REPORTING COMPANY (7‘!7‘)i 761-7150
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What dose-response relationship are you going to
meaé&re?

A. We are going to usge duration and a surrogate of

 intensity.

Q. What is the surrégate of iﬁteﬁaity?
E. That haén?t been ﬂeaidad yvet.
Q. Is it going to be wire codes?
A. Ok, no. It's an occupational study.

Q. And you are going to use a surrogate for

intensity. What industry are you going to analyze?

A. This is electronics manufacturing.
0. Why haven't you decided what surrogate to nse?
 MR. WATSON: Your Honor, this is way beyond the

SCOPE.

JUDGE SMOLEN: It's is far afield now. It doesn't

matﬁer‘ Sustainédi Next guestion.

BY MR. SUGARMAN: |

Q. Now, have you expressed any opinian as to’,*
whether or not your study is an exercise in futilit&?
o - MR. WATSON: 'thectioﬁ, Yonf charal

JUDGE SMOLEN: Sustained.

MR. SUGARMAN: It goes to the question of

credibility of the witness. Here he's testifying there’s |

no reason -

JUDGE SMOLEN: I sustained it. Next question. Try |

: CCMMGNWEA’LTI;{ REPORTING COMPANY (74 7} 781-718G
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it again. ‘

MR. SHGAR%ANa"IfllxasK it a different way.

BY MR. SUGARMAN: |

¢. If you‘afé éafisfieé\thaﬁ_ﬁﬁ/ﬁ*does not cause
disease how can you in.qud~amnsaienae.préposé a study?

A. As I ﬁéntione& ta yau **'we11, let me make two
responses to this quéséion if I-mayi 'The"more important
one and the pracﬁical onéiis that as I mentioned a moment

ago the study is not‘foauséd on eléctramagnetic fields.

It is actually primarily concerned with other aspects of

the exposure and workkhistorykof,these paople.
And although I feel reasonabiy strongly that

electromagnetic fields have not beén an&fare not likely

‘to be shown to be carcinogenic in human beings, I don't
.praélaim'that it is true absolutely beyond the ken of

- regsearch.

9. I appie@iaté that answer. Thénk you.
‘qu, &ou desérihed the Demers Studfyas perfarmeﬁ-by ;
a student, as you in&icated? o |
A. I don't believe T indicated that, no.

',Q‘} Maybe i miéundeistcod vour testimonv. You_ ~
stated that he was suppcrted;by‘~% thatvthe,individéal
wag:suppcrtea hy4a training grdnt? ; -

) A. The foetnate tb the paper‘indicates;thaﬁ
ﬁr_lﬁemefs wagysuﬁportéd‘by a”training grant at ﬁhé*timé
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‘the redearch was done. All I was doing was in effect

reading théVfﬁmthté outAéf‘my mind.
Q. Is it ef’my relevance to you?
3¢~ It is of some relevance. I would not say it is
of great relevance but it is of éome relevahcelthat this
was;ﬁrcbably'the first study that this person did.

Q. But this person was one of,abéut 15 or 20

people who did the study, right?

A. That is probably not right in the most literal

sense. 1 would infer from the nature of those people’s

‘affiliation that they didn't actually do the Study«but

contributed data to the study, that is, made resource
available.

Q. Contributed data to the study? What abouf:

- Dr.. Thomas?

A. I don't know what the role of,the'individual

ypéopie ige " I~would,asgamé that Dr. Thomas was fairly

‘hé&vily’invélved in the study,‘but that is a supposition

'én ﬁy part. .
0. Was this study,available to you‘at’the time dﬁ

your prior testimony in Oatober? I believe it was

October.

A. Mr. Sugarman, I'm sorry. I just don't remember

f‘whéther*I had it at'that‘timékor got;it shortly

thereafter or just what.

. COMMONWEALTH REPORTING COMPANY  717) 761.7150
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Q. Is the American,aaurhél of‘Epidemiology‘peer
;te?iéwad? 2
- A. ,Yés,.it is;’

'@;‘vﬁdvgoufknowvwhethex this study was peer
reviewed? | |

A. I do not.

g,} Are you a raviéwer far.xhat j&ufﬁai?"

A. Yes. | | | |

Q. x‘take’it, then, youydidﬁ‘t ﬁartidipate in a
'réview of this study? | o

'A. I did not.

Q\kkﬁi&’Yﬂﬁ haVe any*apportuﬁitYﬁqahgér‘a
| presentation of this study? : |
A. No, I did mot. |
Q. Now, you indiéated'that‘é tiﬁléiﬁas used, which

title is a term for the occupational category of the

4 subjects in lieu of exposure. Did I understand you

béeréétly?

A*  I only tried to redapture ny un&erétanding~cf
what dis spécifiéd»in}the.papex, that people weré
 '§la$si£ie& &aéardiﬁg'ﬁo ihé'job:titles that they
'previdéd‘ ‘ |
e . Right. And vou ﬁsed,tﬁe warﬁ'tiiie~ta degcribe
that. Are yéu goigg’to:useltitles ig éaﬁr‘stngy?} |

MR.'WATsox:, ijeation;'Ybufjﬁcnorg;"

. COMMONWEALTH REPOATING COMPANY  (717) 7617450
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JUDGE SMOLEN: sSustained.
BY MR. SUGARMAN:

Q. Have you done any studies using title as the

basis for the dose?

A. Yes, I have.
Q. Doesn't epidemiology in general depend on, at

least as related to case control studies, depend on

-~ gomparing a range of subjects who have exposure with a

control group that is intended to have no or less
exposure but also differént amounts? In other words,
ien't it inherent in the control group versus the exposed

group that is there is variation of exposure within each

group in a case control study?

A. Mr. Sugarman,fpérhaps thereywas’a mixture in
your question of two different kinds of studies. 1In a
case cohtrol study the comparison is of cases with
cmntrwlsqy |

Q. Right. Isn?t,there inherentiy‘a difference
between the exposed~gr¢n§“and the -~ I'm sorry e yes.
the control and the exposed groug? k |

A. ‘N&{ sir, théfé is~n§t.

g. Well, what is the -- I'm sorry; Okay; You're
talkiné abaﬁtfthey are all exposed in a case control
group, is that’right?

‘A.  No, sir.

COMMONWEALTH REPORTING COMPANY  (717) 761-7150 _
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0. A1l right. Would you explain to me, then?

A. A case control study is a comparison of two

groups of people, the cases who have the disease and the |

controls who»dd‘notfﬁave'thekdiseasew The object of the

study is to determine the expgsuré'prcfile for‘gaﬁh of

‘these two groups. Ih an or&inary'dase Coﬂtrﬁl study both 8
~7groups woul& ‘have people whe are exposed and who are not

: equse&. So the study begins by a camparmscn of the

relative frequency of QXposure in the twofgroups‘
Q. Thank you for the clarlfloatlon.
What my guestion was is 1 n't it true that exposure

is inherently variable in those ‘who have been

“oecupationally exposed and those who haven't? That there

is no consistent level of exposure within the occupation
or within the residence or whatever it is.

JUDGE SMOLEN: You have about three or four

K gquestions there, but Ifthink the witness undargtand it

If the ALJ uﬂderstands it,‘I‘m,surekthe witness
nnderstands it.

A. I understand the questlon to be isn't it true

in a case control study as well as in other kinds that

even among expos ed people there may be gradations of

i,exposure ranging all the way from the non~exposed ip to

the very highly exposed» if thaf iz the questlon e
BY MR. SUGARMAN:

COMMONWEALTH REPORTING GOMPANY  (717) 761-7150
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Q. The question is not whether there may be but
whether there inhereﬁtly‘ié'@iﬁen’the complexity‘df life.
A. Yo, 1t's not. 1nherent‘ There certainly are

studies in which one serlas or the other.,theicases or

~the controls, have_been unlﬁbrmly exposed or uniformly
‘ot exposed. Now, admittedly that is quite rare but it

;does OCCUr.

--Q*A Do you know of any Suudy &eélgn deallng wzth
EM/? and human health that has ~~ any study deslgn
whether 1mplemanted or not, or one that you could thlnk
of , that would eliminate the'variation in expesures?

.KR..WATSON: Your Honor,,I‘mrgcing to ﬁbject to,

this. This is way beyond the scope of the direct

‘examination.

| MR. SUGARMAN: He testlfle& about the doae~responae

_relatlonshlp and ahaut the dose =~

’JUDGE'SMOLEN;  The court repcrter’ean take»nhly one
voice at a time,'GQSpite\the fact that he’has two hands.
Now, let's start ali_;avér againQ We have a

guestion and abjecti@n;.'Ig'@r&er to ¢lear this record

i'm going to sustain thé'abiection and let you start all

- over again. Let's see if we can get one guestion which

is relevant.
 BY MR. SUGARMAN:
Q. In vour testimony about criticizing the Demers

COMMONWEALTH BEPORTING COMPANY  {717) 761-7150
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study because of the variation in dose, isn't it true

that there is no way that an EM/F versus a health effect

~study cauld he desxgned Whlch would ellmlnate the

varlatlﬁn in ﬁose?

A. Mr. Sugarman, I believe this question begins

with a prenise that is false. It save in effect~isn’t ny

eriticism of the Demers study baséd'an the idea that
there is variation in dose.
¢. That is one of the criticisms.

A. OQuite differently from that, my criticism of

the Demers study is I don't know whether there is

éariation in'&ose:cr,not, that I cannot deduce a
perﬁéptien;éf exposure ag different evén’from one grou@
to anether’much 1ess from bné individual'to anéther Erom
the information provi&éd‘in the study.

Q. What do you mean by within a group -— I'm

*gorry;~,Pram'ane‘groap‘te the ather? ‘gorrya

A; As I recall in the Demers study, there are six
groups of subjects classzfled on the basis of
accupatianal title. I forget the éXact labels that are

put on these groups, but there is a renresentatlcn oh the

‘ part of the authors themgelves that they do not know to

what extent magnetlc field exposare wculd haVe differed

fxam one graup to the other, with the exceptlon of one

'group which I think they reyreéent as prohably hlghly

CO’MMONWEALTH REPORTING COMPANY  (717) 761-7150
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exposed.

Q. Wﬁatkdoeg the sentence in the report mean, the

followxng 3entencef "The resnlts,fcr all jabs'invclving~
¥ electr¢magnetlc fleld exposure and for each of the five

exposure groups relatlve to.the jobs W1thout~exposure are |

présenteabih Table 2"2

A. Well, I take it at face value. I guess it‘;
means thahfif we look at Tabie 2 we will see the odds
ratios in the vafiaus five or six groupsi

Q. And 80 doesn t the data presant a geparate

group whlch is not: exposed versus the flve or six groups

‘whic¢h are expmsed?'

A. Indeed. But the papar~makes it clear that

Among the five or so ostensmbly exposed there is no way
- of knOW1ng to what extent éxposure was a&tually
~experienced, and this iS'particularly true among

“dadividuals in the categcries‘

By the way, I might add fnrther, that the group
that is aalled nor- expose& ig not necessarxly
non~expased,

Q. And isn't that going'tc be true of every EM/F

‘stuﬁy?4

A Vlrtually aertalnly, yew.
Q, You 1nd1cated in your tesfmmany 1n the New
Jersey_case that, "There is a clear tendency far‘posltive‘ 
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finﬁingg_in the case control studies which is highly

unlikem'tc:he due to chance. Also, it is difficult to
nlmaglne how bias or confcundlng“«—~ and by bias or

emnfaundmng'yau are talklng ahout technmcal problems w1th'l

the study, is that right?
| AL Yes-

Q. *ﬂ.*could explain the consistent positive

'findings; However, one p0531h1e explanaﬁionrﬁf these

stiti&e findings is &;gropensity of investigators to
reﬁort only-positive':ather thén negativeffindingé
pertaining to EMK? and cancer."” s

Is that still your ¢§inion?

A. Yes, sir. |

Q. 1Ig that your cpinlon of the Démers study?

A. I don't think one aan hald an apmnlon suah as

i that with regard to any One study. It 15-& question of

whether or not there is a phenomena in favor of

publication of positive studies. For all I know, the
bemers study would have been pﬁblished in,it‘s présent
form even if it were,negative,‘ysut whether it'actually
would have‘been or mot, I don't know. After all, Demers

examined numerous variables and we have not seen any

publications with regard to any of the other variables as
negative, at least not yet.

Q. You testified that there is no evidence in your

COMMONWEALTH REPORTING COMPANY « (717) 761-7150
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‘opinion to tie magnetic flelés tm ~= G epidemlologlcdl

ev1&eﬂce to tie maqnetza fields ta cancer. Was that your  k
testimony? ' |
AL T thought the'teétimony todéY‘relatea to
mél&t§ﬁin.k | |

Qg Oh, just melaton1n°

A.  Well, mayhe —- I d@ not recall speclfleally
making the statement that ymu have just suggested I might
have mada;~ | | | |

Q. It may have. It was your last amswer and it

was coming at me fast. I may not have gotten the word

~down .

Do you 1ntend to testlfy that there is no evmaenae
ralatxng eleotromagnetic fields and cancer?

'MR. WATSON: Your Honor, I'm gaing‘to‘ohject to

this in terms of the use of the word evidence. We are in |

‘2 ecourtroom. The witness is not a lawyer.

MR. SUGARMAN: I‘meant‘avidéncefin‘a Scientific
sense. | ’

JGDGE SMOLEN* Now it is qualifiédi

-MRt WATSON: On that ba51s I w;thdraw mny 0b39¢t10n.

JUDGE SMOLEN: ALl rlqht‘ | |

ﬁ. My tsstlmony is that there is a 1arge amount of
evidénce now pertinent to;the quest10n*A There 1is smme on
wne»side, there is some Qn;theiptherﬁ Thus for me the

COMMONWEALTH REPORTING GOMPANY (717} 761.7150
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question'beccmes how does one integréte;this'informaﬁion
and try to come to scmé statément as tozwhét,it shows
today anﬁ what reailty is 11ke1y to he. }And frcm that
DerSpectlve my own view is that the avallable evidence 15;
just ahautfequally divided between that  which is
supportive»énd that Wﬁich‘iskcéntradictcry. "And my
experience leads me,:b say that that'is’avpatﬁern féf
associations that end up fading'away. |

MR. SUGARMAN: ‘fhank yoﬁ‘;

I don't have any further questianéa

dvﬁGE,SMGLENz ‘Ms. McCloskey..

MS. MCCLOSKEY: Your Honor, I just have one
guestion on fecrass,tdkclarify;a point.‘

RECROSS-EXAMINATION
'Bf‘Msﬁ MCCLOSKEY:

Q. I believe in the cross«examlnatlon you at one
point stateﬁ thax rlsk is a function of cumulative
exposure, and I believe you were referring to the risk of
cancer and said that was true fdf ahemiaals,~the~physiéa1
and Vira1 causes‘oi cancer that we are aware of;’and‘
EM/Fs would then have to be an exception to this near
universal rule. I would liké to‘beué on the near
unlversal'rﬁlag‘ |

What are the exceptions to the rulthhat ihe risk
of cancer is a function of cumulati&e‘exposuré?.

GOMMONWEALTH HEPORTING GOMPANY (717} 761-7150
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A. One exception is iunizinqtrédiation delivered
té‘localized areas of the body where at high dose ﬁhere
may be a kiiling effect raﬁher than a traﬁsforming,
effect./ Sé ﬁhat risk rises as a function of dgse to a
certain paint‘andythen plateaus and may even fall off.

MS. McCLOSKEY: Thank you.

That’is the cnly'clarification that I needed.

JUD@E SMOLEN: Mr. Watson, anything further?

MR. WATSON: Nothing, Your Honor.

 JUDGE SMOLEN: Then the witness is excused. Thank
you Very muchvforfappeafing,and testifying. |
| (Witness excused.)

JUDGE SMOLEN: :Ahything further?

"MR. WATSON: I think we need to talk abQut a
priefing schedule, Your Homor.

;'JUﬁGE SMOLEN: Yes, I know. But as far as
evidentiary testimony.

MR. WATSON: No, Your Honor.

JUDGE SMOLEN: Then let's go off the record. We're

going to talk about a briefing schedule.
MR. SUGARMAN: Befofe you do, Your Honor, may I
make a motion on the record? k |
JUDGE SMOLEN: Back on the recérdi

MR. SUGARMAN: I would like to move that Your Honor

‘determine, as I believe the Commission has authorized you

COMMONWEALTH REPORTING COMPANY (71‘7) 761-7150
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to do, that an effect has been shown so that we can go

onto the second stage of the hearings. I don't think any |

briefs are necessary to csnclnde, as Your Honor has
statéd in the prehearing ordert:that there would be a
first stage to this hearing and then a decisism’wauld be
made about the~issﬁé of need and so on ana‘so forth. |
JUDGE SMOLEN: What is your motion?
MR. SUGARMAN: The motion is to make the
determination orally. |
JUDGE SMOLEN: On all thiskevidénce in this record?
MR. SUGARMAN: I'n sorry?i ‘
JUDGE SMOLEN: On all the evidence in’this record.
MR. SUGARMAN: Yes. . | '
JUDGE SMOLEN: The motion is denied.

MR. SUGARMAN: I was only halfway through my

motion.

- What I was trying to say, Your Honor, wag that

there is a concern or has been a concerned expressed as

to timing here. And it seems to me that in just the last

sentence out of the last witness' testimony was that
there is substantial evidence ~- he sald equally balanced
-~ that there is a relationship between EM/F and cancer

and not. So why can*t we havekthe second stage of the

hearings?

JUDGE SMOLEN: Because I have denied'your‘mation

COMMONWEALTH FlEPORTfNCi COMPANY (717] 761-7150
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and I want to receive hriafs on the first stage of the

hearing and make a determination there and let the

Commission make whatever further determination it has to |

make.
S0 let's go off the record.
- {Discussion off the recoﬁdﬁ)‘

JUDGE SMOLEN: Back on the record.

At an off the record discussion we have arrived at

a briefing schedule which is as follows: initial briefs

‘in hand March 17, 1992, all parties to file

cOntemporaneously: reply &riefs in hand Apri1'7,51993,

the same, all parties to file contemporaneously.

With that, I assume everyone has closed their cases |

at least as to this portion of the case. ‘We still have
to receive as late-filed exhibits PECo Cross-Examination

Exhibit 5(a) and S5{b). And if aay other parties ha?e any

distributed yau'are urged to do so, otherwise we can't

consider them if the issues contained therein are raised

on the briefs.
 MR. WATSON: Can we have a date set so we know when

we?ve th the domplete package for that?

JUDGE SMOLEN: Well, I don't know if there are any

outstanding.

MR. WATSON: I de&ft,know‘if'thérekare any either.

COMMONWEALTH REPORTING COMPANY - (717) 761-7150
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I'm just saying --
" JUDGE SMOLEN: Do you have any?

MS. MGCLOSKEY: Iidon't think we do.

JUDGE SHOLEN: I don't think OCA Goes. And I dou't
think'ﬁhe‘campany does except for this;these‘last two. I
ﬁan‘t know if Mr.’Sugarman‘has; o

MR. SHGARMAN:i I don't know of any.

JUDGE SMOLEN: Well, every party has to do his ouwn

work and his own research. If it's there, it's there to

consider. If it's not there, then it's ~-
MR. WATSON: I was just going to suggest something

so we all focus on it earlier rather than later to make

‘gure it's in, such as a week from today.

kJUDGE SMOLEN ¢ Ail right. Let's put ﬁhét on the
reéord; | » Ret
“MR.VSUGARMAﬁ; fno~y6u know of samething,of mine
that's not in? | | | e ;
| MR¢ wATSGN: No, I acn't, actuallyj‘ But I ddﬁ‘t
want to start warking an_the thing,andrthen somebody
says, oh, gee, 1 forgoﬁ the deadline and’it comes'saiiing
inkat;ﬁhékend* | o |

JUDGE SMOLEN: I think it’'s an‘appropriate'request*

Let me pﬁt on the record that all exhibits which have
‘been marked and admitted, if they have not been

I distributed to othér Counsel must be done sofwithin‘by

COMMONWEALTH REPORTING COMPANY ~ (717} 761-7150
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February 14, 19%2.
MR. SUGARMAN: Well, ¥cur}Hon0r, the problem is my

clients have not been able to afford to purchase the

transcript of the 1ater'heafings~yet;and they are having.

tafgenerate'the fundé to do that. So until that is done

I may not have access to transcripts to be able to

‘asgertain that.

JUDGE SMOLEN: Let me make thisg suggestion;vand;

Ms. McCloskey or any other Counsel can cooperate.

‘Génerally in the front of the transcripts tﬁere is a page

shoﬁing exhibitskmarked férki&entiﬁiCationfand then

admitted. 8o it is really a question of just checking a

few of the transcripts. Even if it is by telephone call,

pérhaps Ms. McCloskéy ﬁill,adcommcdate you'and check
" those tréﬁscript either with vou or via telephone to see

if there are any which have been identified or admitted.

M5. McCLOSKEY: = We wcan dckthaﬁ, Your Honor..

JUDGE SMOLEN: I mean with respect to Mr. Sugarman.

MS. McCLOSKEY: With respect to Mr. Sugarman's,
ves.
‘MR. SUGARMAN: Thank you.

JUDGE SMOLEN: So the date still stands, February

14, for late-filed exhibits.

L Having gaid that --
+MR. BONNEY: Your Homor, if you were about to
- COMMONWEALTH REPORTING COMPANY  (717) 761-7150
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finish, one thing you noted about the size of the record
made me thlnk it mlght be hel@ful as just a remlnder to

1nstruat s with respact to the brlefs that -

JUDGE SMO&EN:  You mean the size of the brief? = The |

~ number of pages?

MR. BONNEY: Well, I wasn't thinking about that as

much asg the transcript‘and~other testimony references in

“the brief be made so that ~-

JUDGE SMOLEN: Well, I'm going to send out a
briefing letter.

MR. SUGARMAN: And what are ny dlients to do if

‘they can't afford to buy a transcrlpt Mr. Bonney? What

are they to do?

 MR. BONNEY: Your Honor, I think it is a Commission |

regulation that briefs have references to the record and

it's imposSible to follow the argument without it.

e - MR. SUGARMAN: Your Honor, I méve that the company,
which is paid by the ratepayers, be‘require&‘to make a

copy of the trangcript~available to the Protestants,

whosgn property and health they are seeking to influence.

JUDGE - SMOLEN: The.transcript ig available hers. I jk

'havé copies of the transcript and they can be referred to

here in this office in our library.
MR. SUGARMAN: Will this office be open over the
weekends, Your Honor.

COMMONWEALTH REPORTING COMPANY - (717)-761-7150
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SUDGE SMOLEN: No.

MR. SUGARMAN: I request that the company be

JUDGE SMOLEN: To do what?
MR. SUGARMAN: To make a copy of the transcript.

JUDGE SMOLEN: Well, there are copyright laws. I

MR. SUGARMAN: I don't mean by photocopying it. I
mean by buying it from the court reporter.

JUDGE SMOLEN: Do you have any commeht on
MR. BONNEY: Yes, Your Honor. As farkés I know

out of line.

I would also note that Mr. Sugarman characterized

we already have a Commigsion order appréving this line
and this case is brought by“the Protegstants. If they
Qant tcfbiing this type of case and submit testimony and
file briefs I thingk it is incumbent &pan them to —9

|  JUDGE SMOLE&: ‘Yﬁu‘madé your point. I don't want
to get involved in argument.f We are’going'to,try to make
it aé donvenient'aé‘possible for Mr. Sﬁgarman‘s clients.
While we are not open here on the ueekendg, I have a copy

COMMONWEALTH REPORTING COMPANY ~ (717) 761-7150
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of the transcript. You gan come up and look at it here

in,aur library and use my set, at least up until the time

I receive the briefs. At that point and even probably

before, 1 will want to'review those tranSQripts anyway.

Having put that question aside, T want to thank all

our Counsel present~fcr their well prepared cases and

often heated c¢ross-examination. It has been an

interesting and enlightening case and of course I look

forward to receiving scholarly briefs from each and every

attorney here.
Thank you all very much fox appearing here and
atteﬁding. We will adjoﬁrn toﬂay‘s’session+ |
{(Whereupon, at 3:54 p}m,; the hgéring was

concluded.)

COMMONWEALTH REPORTING COMPANY {717} 7617150
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¢ . CERTIFI CATE

| | | I hereby certify, as the stenographic reporter,
“that the fafégaihg yroéeedings’were taken‘

, Stenographiéally/by me and theréaftgr reduced to

5&  typewriting by me or under my ﬁireetion: and that this
transcript is a true and écéurate record to the best of

my ability.
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~ Please state your name and business address.

David M. Rosenbaum, Risk Analysis Corporation, Suite 202, 6723 Whittier Avenue,
McLean, Virginia 22101. |

Are you the same David M. Rosenbaum who testified before in this case?

Yes.

~ What are the pquses of your surrebuttal testimony?

The purposes of my testimony are to comment on certain aspects of the rebuttal

testimbnies and cross~examinations of Dr. Philip Cole and Mt. J. Michael Silva.

‘What are your comments on Dr. Cole's rebuttal?
1 have two commients.

| On jpage 16 of his rebuttal testimony, in discussii‘xg the Savitz study, Dr. Cole three times

uses the characterization "irregular statistically significant associations”, or "“irregular
associations” (lines 14, 23, and 39). The use of the term "irregular” before the term
"statistically significant associations” strongly suggests to the reader that Savitz's results

are considerably weake: and more suspect than would be suggested by the term

""stati‘sﬁcally significant associations” without this modifier. In fact, "irregular” has no

technical meaning in this context, and what Dr. Cole means by it is unclear.

What i$ your second comment on Dr. Cole's rebuttal?
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One of Dr. Cole's main points is based on his statements that "the positive associations

‘with the wiring code that Savitz did report are weaker than the associations reported by

Wertheimer and Leeper” (page 17, lines 12-14) and "He [Peters] found an association
between the wiring code and childhood cancer that is weaker still than the association
seen by Savitz." (page 18, lines 13~15) . . . "With regard to the findings on wiﬁng code,
my conclusion is that the weaker association between the wiring code and cancers
continues the pattern of better~done studies reporting smaller associations, which again

suggests that there is no true association between EMF and cancer underlying these

‘staytis‘tical reports.” (page 18, lines 18-22)

There are several points to be made about this argument. First, by far the most important
thing is that all three studies, including the very carefully done Savitz and Peters studies;
found associations between wiring configuration and childhood leukemia. The obvious
thing to say about the three studies is that they all observed an association between wire
code classification and leukemia. That is not to say that they "proved" that EMFs cause
childhood leukemia; as I pointed out in my direct testimony, it is not clear what it means

to "prove" cause and effect with epidemiology.

Second, it is not necessarily true that a more carefully done study should get stranger
results. For éxamPle, some of the technical problems with the Wertheimer & Leeper
study may have introduced bias; e.g., the non-blind wiring code classifications. In such
a case, a more carefully done study might give weaker results even if there is a real
effect. ‘Thus, it is not clear that Wertheimer & Leeper's stronger results, compared to
tliOsc of Savitz and Peters, is any evidence at all that the reported associations between

wiring code classification and childhood leukemia are not evidence of a real effect.

Third, and pethaps most important, I believe it is not entirely fair to say that: "He [Peters]

found an association between the wiring code and childhood cancer that is weaker still

b
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than the association seen by Savitz." The Peters study had a higher odds ratio,” both
adjusted (1.73) and unadjusted (2.15), than the Savitz study (1.54). [The Odds Ratio is
a measure of the relative risk of "exposed peopie” compared to "unexpOSed people". For
example, an Odds Ratio of 2.00 means that the risk of the exposed is twice that of the
unexposed. An odds ratio of 1.00 means that there is no difference in risk between the
exposed and the unexposed. An odds ratio less than 1.00 means that the risk of the
exposed is less than that of the unexposed.] |

The lower end of the 95 percent confidence interval” in Savitz is 0.90; the lower end

R

In order to define "Odds Ratic" we must define the following quantities:

0 N(E,D) = The number of those who were in an "exposed” group [in the Peters
study, those from birth to ten years old with a particular wiring code other than
"Underground and Very Low"] who got the disease [in the Peters study,
leukemia]. [There are three such exposed groups in the Peters study: people with
"Ordinary Low", "Ordinary High", and "Very High" wire code configurations.]

o N(U,D) = The number of those in the "unexposed" group [in the Peters study,

those from birth to ten years old with an "Underground and Very Low" wiring
code] who got the disease.

0 N(E,H) = The number of those in an exposed gto’up who did not get the disease.

o N(U,H) = The number of those in the unexposed group who did not get the
disease. ‘ ‘

Odds Ratio = [N(E,D)*N(U,H)] / [N(U,D)*N(E,H)],
where * indicates multiplication and / indicates division.

It is relatively easy to calculate estimates of numbers like odds ratios, what is often very
hard is to determine how much confidence one should have in them. That is, what the
chance is that a result, like an odds ratio, is really just due to random chance and does
not indicate what the "true" situation is. A 95 percent confidence interval means that if
the same "experiment" was repeated a great many times on exactly "equivalent"

‘populations the "true" odds ratio would be within the 95 percent confidence intervals at

least 95 percent of the time. It is of course not possible to repeat an epidemiological
: (continued...)
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of the 95 percent confidence interval in the Peters study is 0.82 adjusted and 1.08
unadjusted. [A 95 percent confidence interval is, roughly, the range in which the "true"
odds ratio is found 95 percent of the time.] Since 0.90 and 0.82 are both below 1.0
neither the Savitz study nor the Peters study indicate that there is a 95 percent probability
that there is a "true" positive correlation between wire code claSSification and childhood

leukemia.

The situation is further confused by the fact that the Petets and Savitz ﬁgures, compare
different things. Savitz (his Table 7) compares (buried, very low and low wire code) with
(high or very high wite code); Peters (his Table 9) compares (underground and very low
wire code) with (very high wire code). If the effect increases monétonically‘ (i.e, the
effect increases with each increase in wire code classification), this would make Savitz's
results weaker than Peters' results. Indeed, when Savitz (his table 9) compares buried
wire code with very high wire code, his leukemia odds ratio goes up to 2.75, but there
 are so few cases that the 95 percent confidence interval is very wide (0.94 to 8.04). On
balance, one might call the associations found by the two studies fairly cbmparable‘ Ido
not believe that the results of the Wertheimer & Leeper, Savitz and Peters studies indicate

that if better and better studies are done the reported assocxatlon between wire code

- classification and childhood leukemia will evcntually go away.

I think it is instructive to compare the odds ratios found for measured electric fields in
these studies with those found for wiring code classification. The odds ratios for
measured efectric ﬁeids in Petets are either very close to 1.00 or substantially below 1.00
(page 932 of the Peters study). In Savitz the odds ratios for measured electric fields are
all close to 1.00 (Tables 2 and 3). In contrast, 13 of the 14 odds ratios for wire code

(. ccntmued)
experiment on a different, but exactly equivalent, group. Thus some assumptions have
to be made. (One important assumption is that if the number of cases and controls in
each "experiment" is large enough then the errors in the estimates of the "true" odds ratio
will be distributed approximately normally.) '

4
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configurations given in Savitz's Table 7 are above 1.0, 12 are above 1.5, 5 are above 2.0,
and one is 3.3. These scts of odds ratios for measured electric fields and wire code
configurations provide a more convincing argum‘ént that there is no "true” association of

childhood cancer with measured electric fields than that there is no "true" association of

wire code classifications with childhood leukemia.

Does this complete your comments on Dr. Cole's rebuttal testimony?

Yes.
Do you have any comments on Mr. Silva's rebuttal testimony?

Yes. I would like to make a few comments on the concept of "prudent avoidance”. The
real issue is what is good public policy. As I stated in my direct testimony, (page 7, lines
8-19) the public should be involved in the decision making process before critical
decisions are made. At the very least, companies considering power line projects should

consider the cost and effects of possible mitigative measures before any copstruction

decisions are made. This was not done in the case of the PECO 230 Kv line. All the

calculations on alternatives were done after the line was virtually finished, and then only

 after a request from the Office of Consumer Advocate for such calculations. “This is bad

public and corporate policy. It is like driving on a long trip with bad brakes and no seat

belts and calling it prudent because you arrived safely.

~ Does this complete your surrebuttal testimony?

Yes.




o AR oth sStokemet 4
‘ ' f}-iféé‘é"’;"if ’
2 /351

vibie 47 g
BEFORE THE

PENNSYLVANIA PUBLIC UTILITY COMMISSION

SURREBUTTAL TESTIMONY
| OF

DAVID E. JANES

ON BEHALF OF

PENNSYLVANIA OFFICE OF CONSUMER ADVOCATE

RECEIVED
APR 71892

8 . GECRETARY'S OFriGE
Public Uty Commisaion

~ Risk Analysis Corporation
6723 Whittier Avenue, Suite 202
McLean, Virginia 22101

January 1992




2
3
6

1

8
)

RS RN Y  : O R B s SR T T o R Ty o e ey
LD \'3 0 89 & 5;'433 gbﬁ; ﬁ&", o ® - T T = o

Please state your name and business address.

David E. Janes, Risk Analysis Corporation, Suite 202, 6723 Whittier Avenue,
McLean, Virginia 22101,

Are you the same David E. Janes who testified before in this case?
Yes.
What is the purpose of your surrebuttal 'te'stimdny?‘

The purpose of my testimony is to comment on the position taken by Dr. Edward
Gelman on the need for further research into the biological effects of exposure

to power frequency electric and magnetyic fields.

In addressing the need for further research in his area (oncology and molecular

and ¢ellul’ar biology, pp. 1141-1142 of transcript), Dr. Gelman takes the position
that no additional research should be done on the relationship between
electromagnetic fields and the causation or the promotion of cancer (pp 1147 of

 transcript).

In my opinion additional research is needed to resolve the present uhcertainties
about the role melatonin plays in carcinogenesis. As noted in my direct
testimony (p.8 line 6 et seq.), exposure to 60 hertz electric fields suppresses night
time concentrations of melatonin in the rat pineal gland. Also it has been

" recently shown that exposure of excised rat pineal glands to simultaneously

‘appﬁed static and 33.7 hertz magnetic fields depresses the in vitro synthesis of

melatonin. !
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While its role in human physiology may not be understbod, melatonin is
physiologically active in mammals. For example, melatonin synchronizes the
annual ¢ycle of reproduction in both long-day and short-day breeders, according
to Reiter.2 Melatonin also appears to affect the incidence of chemically induced
tumors in rats. In a study by Tamarkin, melatonin significantly reduced the
incidence of mammary tumors in rats treated with the tumor promoter DMBA
and partially reversed the increased incidence of tumors in rats whose pineal
glands had been removed.?

Tn summnaty, exposure to extremely low frequency electric and magnetic fields
affects melatonin levels and melatonin levels affect the incidence of chemically
induced breast tumors in rats. In my view, it is important to establish by direct
experiment whether exposure to these fields affects tumor inci,dence in rats and
then whether the results in this experimental animal system can be e:(trapolated
to humans. This is especially important in view of the recently published study
of Demers ef al., who report an association between occupational exposure to
electromagnetic fields and breast cancer in men® and the suggestion from
Wilson's work that low frequency electromagnetic fields may affect melatonin

levels in some humans.’

Does this complete your surrebuttal testimony?

- Yes.
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Lerchl A, Reiter RJ, Howes KA, Nonaka KO, Stokkan K-H (1991): Evidence that
extremely low frequency Ca®*-cyclotron resonance depresses pineal melatonin
synthesis in vitro. Neuroscience Letters 124: 213-215.

Reiter RJ (1991): Melatonin: That ubiquitously acting pineal hormone. News in
Physiological Sciences 6: 223-227.

Tamarkin L, Cohen M, Roselle D, Reichert C, Lippman M, Chabner B (1981):
Melatonin  inhibition and pinealectomy enhancement of 7, 12-
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41:4432-4436.
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SECRETARY’S OFFIC
Fublic Utmty Commzséio%

The Honorable Herbert S. Smolen
Administrative Law Judge

Pennsylvania Public Utility Commission
1302 Philadelphia State Office Building
Broad and Spring Garden Streets
Phﬂadelphxa, PA 19130

~ Re: Philadelphia Electric Company Exh1b1ts Woodbourne-Heaton
Pr0ceedxng

~ Dear Iudge Smolen:

Per your instructions at the February 7, 1992, hearing, enclosed with this letter

are typed copies of Philadelphia Electric Company Cross-Exammatxon Exhibits S(a)
and a(b) ,

, In addition, our records are unclear as to whether copies of Phlladelplua
Electnc Company Cross-Examination Exhibits 1 and 2 were distributed to the parties.
C:dpxes of those Exhibits are thus also included with this letter.

Two copies of these Exhibits have also been forwarded to the Court Reporter.
Sincerely‘,k

et / Evﬂ

Ward L. Smith

Enclosures

NEWBORT BEACH, CALIFORNIA 2@d0-1851 )
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Patricia Krise-Burket, Esq.
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PECO Cross-Examination

Exhibit 5(a)
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Odds Ratio = [N(E,D) * N(UH)T /7 [N(U,D) * N(E,H)]
[7*105] 7/ [33 * 8]
7351 264 = 2.78

[42 * 111/ [11 * 24]
462 | 264 = 1.75
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