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, § . S 1 ‘ 3 -  PROCEEDINGS
b ' - ADMINISTRATIVE LAW JUDGE HERBERT SMOLEN: Back on
g % the record.
,4k Are we ready to proceed with’the;calling 6f the
5 | next witness?
. MR. SMITH: Yes, Your Honor.
‘7Q . JUDGE SMOLEN: .Please proceed.
3} . MR. SMITH: The company calls Dr. Ehilip Cole.
NN ' of -  JUDGE SMOLEN: - Dr. Cole, you previously testified
| y 1ol in'this_proceeding. But because it is remanded I Qill
'~ i aSE'you to be sworn in again.
lé:, Whereupon,
sl PHILIP COLE
‘14" havinq‘béen duly sworn, testified as follows:
P JUDGB SMOLEN: Please havé afseat. State your full
m" name and address. |
"'“gn;; f.ﬂglé.wﬁ e :;THE:WiTNESS:enMy“namé is Philip Cole. My home
| =l ‘aﬁdressyis 4855 Shady Water Lane, Birmingham, Alébamé.
’19f JUDGE SMOLEN: Counsel.
20”5 | MR. SMITH: Your Honor, we have prev’idu“sly
21' distributed to Counsel, the court reporter\andkydﬁrself
U copies of a document labeled PECo Direct on Remand No. 4,
’§3§ the direct testimony on remand of Philip Cc%efon behalf
’24  . of Philadelphia EIectric Company. I ask ghag thét be
25: marked for identiﬁiCatigni
. l k COMMONWEALTH REPORTING COMPANY (71?) 761+7;150\
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JUDGE SMOLEN: .So marked.
(Whereupon, the document was marked
‘as PECo Direct on Remand No. 4
for identification.)
DIRECT EXAMINATION
BY MR.. SMITH:

Q. Dr. Cole, do you have before you a copy of the

document that has just been marked for identification as

.PECo Direct on Remand No. 4?

A. Yes, I do.

Q. Was the document prepared by vou or under vour
direct supervision?

A. Yes, it was.

Q. If I were to ask vou today the Quéstions set
forth in that document would vour answers beythe same as
those contained therein?

| A. Yes, they would.

o+ Qs> And ‘would-~those answers be true and correct to

the best of your knowledge, information and belief?

A. Yes, they would be.
~MR. SMITH: Your Honor, I ask that PECo Direct on
Remand Nof 4 be admitted into evidence;pending timely
objectioné énd cross~-examination.

JUbGE SMOLEN: It is received with that

{Whereupon, the document,marked as
PECo Direct on Remand No. 4

COMMONWEALTH REPORTING COMPANY  (717) 761-7150
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was received in evidence.)

MR. SMITH: <The witness is available for

erosgs=examination.

‘JUDGE SHOLEN: All right.
Law Bureau.
. MS. BURKET: No questions, Your Honor, '
JUDGE SMOLEN: PP&L.
tin. MRWUADILLON:  No questions, Ybur Honor.
JUDGE SMOLEN: OCA. '
MS. McCLOSKEY: Thank you, Your Hohor.
CROSS~EXAMINATION
BY MS. McCLOSKEY: |
Q. Good morning, Dr; Cole.
A. Good morning.
Q. My nanme is Tanya McCloskeyu; I représeﬁt the
Office of Consumer Advocate.

“I would like“to start at page two of your

testimony, where vou begin a discussion of the Swedish

fesidential studykby Fevchting andehlbomm Would vou
agreé~with me that this study Qas a large and complex
study?

A. kyes, indeed, T would.

Q. And would you agree with me that this study

gave impressive attention to detail? x

A. Yes, I would. In nost respects.

COMMONWEALTH REPORTING COMPANY  (717) 7617150
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Q. And would you also agree with me that the study

I improves the methodology that was used in early

epidemiOIOQical;research regarding EMF?

A. 1In some respects it does, ves.

Q. Now, at the bottom of page two, lines 23
through 33, you begin a discussion of how magnetic fields

- were estimated in the ~= I an gbing‘to refer £6 it as the

COnfusedQ Because there is a second Swedish océupational
study.

A. kYes, true.

Q. Am I correct that the researchers used three
methods to‘assess exposure?k

A. Well, I would have.deSCribed it as two.'but
maybe you are splittingibne‘k‘

Q. :Okay. Let‘me’gc through my three —-

A. All right. |

Q. =-- and we will see where we may be differing.

is one of the measures that they have used the
calculated historic fields that you have described --

A. Yes.

Q. =~- on those lines 23 to 332

And is another measure distance from4nbwer1ines?

A. Yes. SR ' ¢ ;

Q. And would a third measure be contemporary spot

COMMONWEALTH REPORTING COMPANY  (717) 761-7150.

voSvedish residentialisstudy.so:that the record does not -get |.
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measurements?

A. Yes.

3 k Q. Those are the three I ém fefefringkto;

,4{ | A. okay} I say two because I would have merged
51 the first two because distance ffom.the lineyis«one of
3  the éomponénts in the calculated or estimated field;

7  f: ,~Q.v Okay. |

a:i Figeks @m:; waag floe: v m.A».'usB“utﬂib éan‘rtcerta‘iiknlyb'é de[sér:ibéﬂ three

gll different ways.

10 0. And do these measures contribute'én additional
-11-i aﬁproach to assessing eXpésurefto EMF that have not

e o k'f12  previocusly been used,injEMF*feSQarch? 

. e 13‘; A. Only the first dées. The spot méasurements

| ; | ;14i have been used in the past, and distance from struotures 

15 || have‘been used in the past. The~ca1¢ulated fieldf 0:;the

16 ’calculation integrated pverka period of time, is new in

 j5‘*“';f T 1| residential stﬁdies. |

! 18  : ’Q; And does thé'caldulated,histofic fieid provide

19 || a‘mdfe detailed estimate of exposure?

sofl ~  A. T think we could say’that it provides a more

' 21_ ~détai1ed‘estimate.~ But I-donﬁf mean to'imply by that

‘222’ that it provides a more écCurate estimate; It may or may

53% “not beka more accurate estimate‘cf the actuai,eXposufe

g ' 5 ag il éxperiencedkby the‘individua‘ls. It is quite “’conce’ivable |

95/ that the best measure is distance.

COMMONWEALTH REPORTING COMPANY - (717) ‘?61;-7‘150
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Q. And would the calculated historic field be more
relevant to the etioclogic period for thefdisease?

A. I think that is véry difficuit fc say because
we don't know wherekin the‘causél web magnetic fields
would introduce their effect, if indeed they introduce
any effect at all.

Q. Now, the sample for the Swedish residential

;nwsbu&yuwas;seleetedwfrom»thegSwediSB'population‘registry,~

cdrrect?k
A. No, not eXactly.
Q. Could you«explain?
‘A. The sample fof the'study was defined as opposed

to selected from a larger roster. It was defined as all

of those people who had lived within 300 meters of

transmissién lines of a certain size within that country
over a certain period of time. These people in addition
had to qualify ag-being in the‘SWedish population |
register. |

Q. ‘So & more dccurate ﬁay of saying %hat is that
it was defined from the Swedish population registry based |
oﬁ the criteria you have described?

A. I'm not sure if vou are’imblying vhich one was
Drimary or not. Both ériteria had to be meﬁ.
| | Q. Yes. I‘Gid not intend which was ﬁfimary; But
essehtially both criteria — b |

COMMONWEALTH REPORTING COMPANY - (717 761-7150
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A. I don't.know which was primary.

Q. Okay. |

And is this methodology that they used an accepted
procedure for avoiding bias in sample selections?

A. Yes. It is one accepted procedure. And I
wouldn't‘Say avoid bias. But it is one approach to try
to minimize bias. |

ear Q. pMOW;xiﬁsYOu could turn to page four of vour
téestimony, 1lines five and six, whére you note that the
stUGY‘ié weakly positive for childhoodkleukemia;k And do
ybu have a copy of the Swedish residéntial study with
you? | |

A. No, I‘don'th

Q. I have a copy for you, I wili show it first‘to
your Counsel.

(Document handed to Mr. Smith.)
“: -+ {Document handed'tofwitness.)
BY MS. McCLOSKEY:
Q. I would 1ike you to reference Table 4.3.
A. I have it now.
Q. And this table is entitled Cancer Risk in

Children in Relation to Calculated Magnetic Fields

| Closest in Time to Diagnosis, Cutoff Points at 0.1 and

And first, so we are all talking in inconsistent

COMMONWEALTH REPORTING COMPANY  (717) 761-7150
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'terms, is 0.1 microtesla the same as one milligauss?

A. Yes, Ma'am. Approximately the same.

Q. And 0.25 microtesla would be approximately the
same, then; as 2.5 milligauss?

A. Approximately, vyes.

Q0. Now, I would liké to ibok at the portion of the

table for leukemia and the column entitled the RR. Just

50 the record ig clear in this phase of the proceeding,

could you tell us what the RR is?

A. RR stands for relative risk and it,is the risk
for people in that particular'category’c0mpared to the
people in the less than .1 microtesla category;

o Q- And for the 0.25 microtesla category’the RR is
3.3, correct?
'A., That's correct.

Q. And is that a statistically significant RR?

;oo v ALitIt is ':marginally so, but it is significant.

Q. Now, if you could -- you may need to hang on to

that reference of Table 4.3, but 1f you could also now .

reference Tabler4.38?

A. All right.
Q. And looking at that table is the increased risk

for childhood leukemia that we just discussed from Table

4.3 for the category 0.25 microtesla, does tgat remain

statistically significant when the RR is adjusted for

COMMONWEALTH REPORTING COMPANY - {717) 7617150




‘ﬁa i

*

*

133

15 |j

161l

18

20

21

22

23 4

1

I

6l

[+}
ol
101
1l

1l

BRCR

19§

24

25

1

1641

socio-economic status?

MR. SMITH: Your Honor, just a point .of
clarificatiOn here. 'This table .does not have any data on
0.25 milligauss.

MS. MéCLOSKEY: I'm sorry. In the 0.2 category.

'A. Yes, I think we —-

MR. SMITH: Then I would object to the form of the

G ARLES T Kk H@HﬁmquestionﬂubecauSQuthe question was does the 0.25 from the [

previous tablé still hqld in this table. ﬁnd if we have
clarified that thei'have‘different types of data, I
objéct to the question or would at least ask her tb
clarify.

 JUDGE SMOLEN; Let's go back. ' Maybe you can
clarify.

BY MS. McCLOSKEY:

Q. Let me just go back and ask you a broader

' *question and ‘I will use Table 4.38 for a réferénce~poiﬂt.

 1Is the increased risk for childhood leukemia

‘statistically significant‘when4the RR is adjusted for
‘socio-economic sﬁatus?
A. And I understand,you‘tc be asking that question
with regard to this 0.2-plus microtesla.
| Q. Yes.
A. I undérstanﬂ thét 0.2=plus.

Q’A Yes -

COMMONWEALTH REPORTING COMPANY  (717) 761-7150
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A. The answer to your question is yes.

Q. "And I will Just dlrect your attention at this

'p01nt to the Table 4. 39. Is the increased risk for

chmldhoodvleukemla in the 0.2 microtesla-plus category
statistically significant when the RR is adjusted for car
exhaust?

A. It is marginally statistically significant but

~it.is.moderately weaker.than it has previously been. -

Q. Now, if you could reference Tables 4.31 and

A. All right.
Q. Did the authors report a statistically

significant increase in risk for childhood leukemia

‘associated with the distance of child‘s.homé-fromﬁa

:fpdwerline of zero to 50 meters?

A. No.
- “ Q. And why do you say no?

A. Well, I am basing; without going into the text,
but basing it»cn the table that you have asked me to look

at. You see that the category zero to 50 meters shows a

relatlve risk of 2.9 with a lower bound of 1.0. 1.0 is

-

itself the criterion of statistical significance; Most
people would require that that lower bound be greater
than 1 to be called statlstlcally sagnlflcanto Thls 13
not greater than 1; it is 1.

COMMONWEALTH REPORTING COMPANY (717) 761-7150
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So if the lower bound is equivalent tbfl e
That would ordinarily be considered not

cally significant. However, we are splitting

re. This is right on the threshold of
dai significance.
Ifkyou could ook at Table 4.32 then.
Yes.
uaThiSNﬁable;¢£0ryclarity, we Shoﬁld probably
~ti£1e, which is Cancer Risk in Childreh in
to Distance to ?owerline'kestricted to One‘
ouses. |
Right.
And again loqking at the zero toySOlmeter

category for distance from powerline, do the authors

1
o | A.
3 “statisti

;;7‘ hairs he
5 statisti
6 |l Q.
g A.

i Q.
ol read the

10§l  Relation
Iiy Family H
12 || A.

v13v Q.
15| report a
16 childhoo
17£ s A,
18| Q.
19 ' A,
20 §f Q.
o1l associat
221 single £

93|l present
24| this dif

,25i A,

statiéticaily significant;increaée infrisk for
d leukemia? |

Yes, marginally so.

Now, at page~fourkof your testimcny -

Yes Ma'am. |

-~ lines 19 to 26, you note that the positive
ion with childhood leukemia is restricted to
amily homes and not apartments. Did the authors
data that suggests a possible explanation for
ferencé in results between the two gnoups?'

I don't recall their presenting data. I do

GCOMMONWEALTH REPORTING COMPANY  (717) 761-7150
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recall their offering an explanation.

Q. And it may be easier if you reférence page 25
of the'study. |

4A.‘ Yes.

0. And about the middle of the page there is a
sentence that begins “furthermore”.

A. Is it in the first paragraph or the second?
¢ = .oQ. It is in the first block.

A. I see it. Yes.

0. 1Is that where you are referencing that the
anthor¥s indicate a possible eXplanétion for the
differehde?

A. Yes, Ma'anm.

Q. 1Is that possible explanation the‘precision_fof‘
the calculated fields may be lower,for apartment houses
than for single family dwellings? |

* ¢ A. “Let-me-be sure I understand your question;k Is

| it is their argument plausible?

Q. My first QHeséionvis is that their argument?
A. Yes, that is their argument.
0. And also in that paragraph do the authors

indicate that it would take the shifting of one case from

the lowest to highest exposure category among those in

apartment houses to produce a relative risk of 1.8 for

apartment dwellers?

COMMONWEALTH REPORTING COMPANY  (717) 761-7150
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A, They do.
Q; Andg if yoﬁ could just reference page 11 of the

study, the paragraph beginning, “For people 1living in

apartment houses," am I correct that in that paragrabh

the authors set out that ih about one;third or 200 out of’
626 épartménts‘actual measureménts were héf able to be
taken inSide the apartménts?
| A. That's correct. e | e |
Q. Have vou had aﬁwopporﬁunity to evaluate the
authoré' érguménts'in‘regard to the difference between
single family hoﬁses and apaftment~dwe11ihgs and the data
they present on Tables 3 8 and 3.10 in relation to the
precision,of measurement?
A. Yes; I have.
Q.H'Do you agfeeiwith the authors* eﬁplanatidn, or

one of the possible explanations, for the difference?

ey ‘A, The - eXxplanation that they put forward is

acceptable but it represents only one-half of the full

‘explanation. As you have made clear, their statement

relates to the precision of the estimate. And I would
agree that thevy have shpported the idea that the‘

precision of the estimates for apartment houses is poorer

“than it is for single family homes.

What is not represented but what is in fact true is
. ;‘

that the precision =- the imprecision Qr'relative lack of

COMMONWEALTH REPORTING COMPANY  (717) 761-7150
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0 - 1|l precision can lead to an error in either direction. what
. b ’ 9 | they are proposing is that the a‘b‘sehc‘e‘ of the finding in
i 3 the apartment houses isiattributablé to the imprecisicn,
4 i but the fact of the matter is that the imprecision could
5l go either way. | |
el ~ So that imprecisiOn is not an explanation for a
f71‘~resu1t; It is only an’explanation for the variability
 *§ﬁg£3uaa vy ghassociatedakithwmheeresulthw»So this‘does¢nét explain the
k ol absence of association in apartment buildings. It is a
10|l possible explanétion, but it is not the explanatioh‘

F‘f’: _~kk 11{ . Q. Now, back on page th:ee of your testimony,

| ; jgzz~1ines 20 through 28, you reference informationkand data"

b S ~ 13 from ’the Swedish "rejsjide‘ntia’l ’s't‘udy that is, s.ti‘ll. becoming
e 14 : av&ilable. In the preparation.of your testimony'did you

15 utilize data that is not availabie yet in the published

16l literature? | | |

17k e TA.‘ Néi“What“I‘mednt;was that it has appeared in

18 pubiished form subSequeht to the appearance of the

ig ‘~originai report. But it is published. I do not have

20 access to any information on‘ihe Swedish study that is

ZIZ'not in fhe~public domain. | |

ol Q. wa, I would like to discuss with you the

23 ‘swedish occupational study, whichrweyreferrqd‘to as the

| Floderus study. And if you could turn to'paéeveight of

24
il.ﬂ; s 25| vour testimony, beginning at line 28 and then onto —- it

COMMONWEALTH REPORTING COMPANY - (717) 761-7150
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continues ontc the top of page nine, you mention that

there are three positive studies and one that is

negaﬁive?

A. Uh-huh.

Q. 1Is the Swedish occupational study one of the
ythregipositivé studies that vou were referencing there?

A. 1Its data are positive, ves.

4ot . Q. Its data. All right.

And IkbeiieVe that you state that none of these
studies provide a significant improvement in method of
design, correct? |

A. ‘Thét is my statement and that ié ~- yes, that
is what I believe.

kQ. 'Now,Aam I correct, Dr; Coie. that in the
Bwedish occupational study 6;,the Floderus study job

histories and dosimeters were used to do exposure

assessment on the work site to EMF?

A. The major source of information is the job

history. Some dosimetry was done for some of the people

for some of their jobs. A very small sample ofkthe total
employment experiencekwas actually éosé~aSsesséd, |
probably less than‘five,peréent, aithohgh we don't really
know. |

Q. And for the pércentage that was dose—aésessedk

usingfdosimeters, were those attached to the workers?

COMMONWEALTH REPORTING COMPANY- (717} 761-7150
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' The dosimeters were attached to the workers in the

workplace?

| A ‘They were'attached to the workers. But let's
be clear that ﬁhesé are not the workers in the study.
These are peopleiwho now occupy~the»jobs tﬁat these
people might haVe OCCupied sometime in the paSt. The

pecple in the study may or may not stlll be employed in

) uthe»p081tnons that»arehhe1ng measured. We have vet

another problem there with trying to assumeAthat we know
the‘actual exposures of the pecpie in thé stﬁdy.

Q. Perhaps thezeasiest Wway to ask'thiskis,then how
was the information that they obtained from the actual
dosimeters ut:llzed by the researchers? k

A. By the power of assumption. That is, ihey
assumea that their study subject who was said to hold job
27 ten years ago had 27 vyears ago experlenced the
exposure that the man to&ay on the Job was experiencing.

Q. So they took the levels from the dosimeter
réadings at the work sites today and then assessed them
td the same jobs?

A. They imputed them to the same job somekperiod
of timekin‘thekpast. which could han been as much as 30
years ago.

Q. Now, I also would likerto’referencé thé sahl

study that you discuss beginning on page nine of your

COMMONWEALTH REPORTING COMPANY  {717) 7617150
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‘{' S 1| testimony. First of all, do you categorize the data in
. e | ol this stﬁdy as positive or negative?
| | 3 " A. This is a categorically negative study.
4  " Q. Now, am I correct that there were two |

51 ap@roachéé to exposﬁre assessment that were used in the
6| Sahl study? ‘

2l A. Yes.

s q?diwg,wﬁevv.= a2 Qe And one . was.based on job title in whichka

gl distinction was made between jobs related to energized

ioi equipment and other unrelated jobs, correct?

‘ , o ,11j A. That's correct.
; g; ~;k’  - 12: ) Q. And in the second approach current workers wore
8 b sl do's,:imeterS? |
- p ~ 14 | A. That's correct. ‘
15A Q. Could you explain for us what was then done

16 with the information that was obtained from the current
Ceem d»¢'~'171f'wofkers wearing dosimeters in theﬂprocess?

18 ; a. First I Noﬁid point out that thé Séhl stﬁdy

ig uses dosimeters on current worRérs but the period of time
20’ ~of the retrospective nature §f,the study‘is somewhat

21 Jf shorter than that in the Swedish study. ,So:ﬁhe exposure
99 information is more likely to be, all other tﬁings being
23| equal, more accurate. |

24l It is also & much more thorough assessment of the

o5 || exposure in that a very substantial proportion of the

COMMONWEALTH BEPORTING COMPANY (717} 761-7450




o Tt is also much more complete in the sense that all
3 of the workers in the study ére workers within the
4 utility industry as opposed to the Fioderus study, which
'5; has a cross-section of expcsures throughout the'SWedish
6| Dopulation. ‘
7 : So the Sahl study‘is a‘much‘more fobﬁéed study. It |
8 ;;is;chusedunight'énxutilxty.mprkérs, unlike the Floderus
of study. So informationkis available fof a very
10 ;~substantial proportion of the work history of all of the
' 1) People in the Sah1~study, unlike thekFloderus>study. The
19 | informationiwas taken'and once again imputed to the study
13| subjects.
14 Q. So with those caveats they followed the same
15 basic procedure yet they have more data and information
,js and were using it in a ﬁofé~recent‘time than in the
17 Swedish 6cdupationél studies? 1Is that what you are
18 |} éa,Ying?
Igﬂ | A. I could agree that it is the samekbasic‘
20~é:pfOCedure only in thefmost~géﬁefal sense that people’wore
94 | dosimeters. It is otherwise not in any senéeVCOmparabIe.’
29 The‘deéth, guantity and quality of information between
03|l the two studies is just not éémparable.
24’ Q. Now, were the exposure asseSSments%in the Sahl
25 study dependent upon the length of time that a subject
COMMONWEALTH REPORTING COMPANY (717"5 7617150
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worked for Southern California Edison, the utility that
was used in the study? |

A. If I’may ask a question of clarification?

Q. Certainly.

A. When you say the exposure assessment do you
’mean the amount of exposure imputed to each subject?

- Q. Why don't we start there. I believe that's
what I am --

A. Then the answer is yes. That is, for each
'subject in the study the ékposure~imputed to him wés a
combination of the measurements for the positions that he
 had‘he1d -~ and some subjects wérevstill,tnere
themselves: the measurements were actualiy made on the
people -- multiplied by the period cf,timé,that they had
been in those particular positions.

Q. And does the article that was authored by Sahl

period of time as the workers whose exposure was being
assessed?

A. I don't know the answer to that question. I'm

A. Absolutely. : ~ ) s

Q. Now, in the Sahl study did the study that was

COMMONWEALTH REPGRTING COMPANY - (7177617150
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published provide any age-specific relative risks?
A. No.
Q. And did the study provide any stahdard

mortality ratios that compare age-adjusted cancer rates

4in the study population to the population at 1arge?

A. No.

Q. Now, do you have a copy of the Sahlystﬁdy‘with
you?

A; No, I doh;t,

Q. I have a copy for you. I will show it to yoqr
Counsel first.

MR. SMITH: Thank you.

(D0cumen€ handed t0>witnESs‘)

BY MS. MCCLOSKEY:

Q.‘ I am just going~to referénce page 104, which is
the first page of the study. This was faxed so I realize
it is a 1ittleldiffiCu1t to read. | |

A. Okay.

0. I would like to reférEnce the‘sentence in - the

second column near the end of the first block. The

sentenée begins "Nevertheless".‘ Do you See’that?
| A. Yes. . ) |
Q. If you could read that sentence into the recbrd
iqr,us?',k S ‘ ; 2

A. All right. It says, "Nevertheless, the

COMMONWEALTH REPORTING COMPANY  (717) 761-7150
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aVailablé data provide some support for the theory that
field intensities found’in the work environment may play
é:role in cancer promotion or progression;"

Q, And do you agree with that sentence?

" A. Well, firstly I have to place this in.the

- context.

Q. Sure.

v ‘A. «iFhis. is «the authors' interpretatioh‘bf the

existing 1iteraturé. It does hot relate to their study,
This is a statement of background.
’~Q. All righﬁ.
A. Now, tﬁe questién is woulde sign this?
Q. Yes. That's one wéy‘of putting it.
A. As it stands I would mnot sign'it; Not because
it is wrong but because it is a ha1f~truth. The

statement could be modifie& to say the available data

“provide‘EVidence‘againSt thGOfYa 'So there is some

evidence for: some evidence againét. And of course the

question realiy is what is the balance of that evidexnce.

Q. Now, do you know whether the study by Sahl was

part of a doctoral dissertation?

A. T don't know that for a fact. I understand
that that may be true, ves, but I ddn‘t know it.
Q. And do you know whether a second arxticle by

Sahl with more details on wWorker exposure has been

COMMONWEALTH REPORTING COMPANY. - (717) 7617150
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published at this time?
A. I am not avare of it.
Q. Dr. Cole, do you know who Sahl, or Dr; Sahl,
works for?
| A. Yes. He works for Southern California Edison
Company.
MS. MeCLOSKEY: Thank vou,; Dr. Cole.
c«taa I have nowfunther questions, Your Honor.
JUDGE SMOLEN: Mr. Sugarman., |
MR.‘SUGARMAN: Yes, Your Honor. Thank you.
{Pause.}
MR. SUGARMAN: You caught’me by sﬁrprise; I
thought she was just warming up. |
CROSS-EXAMINATION
BY MR. SUGARMAN:
0. Doctor, on page 11 of your testimony you state
that the epidemiological reports fail to demonstrate --

this is at the bottom of page 11 -~ any strong or

consistent pattern of association between EMF and cancer

in human beings. The sumimation can only bé that,‘to'
daté; there is no demonstrated relationship between EMF
and cancer in human beings.

What is the dif%erence“betWeenkthose two
statements? : ' b

~A. Well, I think one is there is very little

COMMONWEALTH REPORTING COMPANY  (717) 761-7150
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other 6ne is intended to draw a conclusion.’

| Q. Well, does it ﬁoilow according to éstablished
epidemiological standards that —- well, first of all,
what dces»théfwgrd demonstrate mean as usé&’in thbse two
sentences? |

A. To show.

Q.. What?

A. To show.

é.  Wel1. is there a differéﬁceybetween to
demonstraté or to show one the one hand‘and ihdicatefon
the other? Or suggest? ;

| A. I would accept the word,indiéate‘as a synonym
for &eﬁonétféte but I would not accept suggest. |

Q. So would it bé your testimony, then. that the

- epidemiological reports fail to indicate any strong or

consistent pattern?
A. Yes, sir. |
Q. »Would it be your testimony that .they fail to
suggest any strong or conéisfent pattern? | |
| A.  In that séntehce Ikwill écéept suggest‘as well.
But,hot in the next one. | |

0. So in the next Sentence you»wbuld,not testify

_today that the summation can only be that to,date there

is no suggested relationship?

‘COMMONWEALTH REPORTING COMPANY ~(717) 761-7150
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A. Correct.

0. And what difference are you making between the
word demonstrate and the word sﬁggest? What dis the
connotation that you want to distinguish'them?

‘A. The distinction comes not from that but from
the use of thevword summation. That is, in my use of
these words the concept of summation has to focus on the
xowerlylnguidea=as=opposed.£o entertalnlng the varioius
possibillties. S0 in sum they don't suggesta

| If you want to point to one partlcular study that
has a flndlng, fine. But my summary 1s that the
available evidence now, and particularly in theklast
year, run counter. That ié, we are not'only showing,that
electromagnetic fields are‘not shown to causé cancer, but
the‘availabie evidence now shows ﬁhat theykdo not. That
is, the contrary evidence is.n0w~inkthé affirmatiVe@

. ‘Q. Can you state whether there is a difference

~and ydur CQHCIUSion with regard to adult cancer? And I
call your atfention to your lamguaée at the bottom of
pagé seven where you say, "Iyéonclude that the
'epidemidlogical evidence on EMF wheh viewed as a‘whole’
provides no persua51ve gcientific support for the
hypothesis,* and then compare that to your language over

on page 11 with respect to adult cancer, line 14, where

COMMONWEALTH REPORTING COMPANY (717) 761-7150
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you say, "I conclude that this body of studies does not
suppart the hypothesis,” anaytheﬁ,you go on to say, "“and
that the best designed and'éonducted studies provide
st:ong support against that h&potheéisQ;'

Now, will you agree with me that theAconclusion
that YOu reached on adult cancer is much stﬁéngér agaihst

the association than the conclusion you reached with

vagfl- srespect to childhood -cancer?

10|
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A. Mr. Sﬁgarmah; I think there has been a
misundefstandiné hefe.

Q; Okay.

A. On page 11, beginning at iine 19 ——

©. Right? |

A3 ~~ this 18 not a conclusion regarding adults.

This is a conclusion regaiding‘thefentire bddY3 It is

| inclusive of adults and children.

7 Q. I 'understand that. I understand that.' I was
working back to the components . And vou have divided at
page seven; line 20, the conCIUSions with regarding
childhood cancer from page 11, line six, cohclusions
regarding adult cancer studies. SokI‘m‘taking those as
being the two ¢omponents of your fina1 opinion wﬁich you
staft‘at iine 19 on page 11.

A. 1 jﬂst wanted to clarify‘that we’é;e COmpariﬁg

information to which you had not previously made

COMMONWEALTH REPORTING COMPANY  (717) 761-7150
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reference. That is, the earlier information on page 11,

with the information on page éeven_ Net the bottom of

page seven with the bottom of page 11. It‘s,therbottom

of seven with the middlie of page 11 that you want to
compareé, is that correct?

Qﬁ I want to compare your conclusions regarding
the childhood cancer studies with your conclusions
regamding thefaau1t¢Cancer studies. And the conclusions
regarding the childhood studies start at page seven, line
20, and the conclusions regarding the adult cancer |
stuéies start at page 11, line six. aAnd I want to -
coinpare the two. |

I find that there’is a sharp difference between the
conclusions and 1 am asking if you agree with me.

| Your conclusion with regard to -- I will start
again. Your conéiusiom with regard to childhood cancer
studies ié stated at page seveh, line 29. You say -- 1
will start at 30, leave out the'infroductory‘hdrds. You
say, "The epidemiologic evidencé onkEMF when viewed as a

whole provides no persuasive scientific support for the

hypothesis that EMF causes cancer in children."”

Now, the question I am asking you is do you agree
that that is very different and a much more modified‘
statement as compared with the statement that you make

about adult cancer on page 11, starting at line,lBVﬁhere

COMMONWEALTH REPORTING COMPANY  (717) 761-7150
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you say, “This body of studies does not support the
hypothesis that EMF ié associated‘ﬁith.adﬁlt cancef and
the best designed and conducted studies provide strong
support against that hypothesis."

Do you agree with me that that statement on page 11

is much stronger than the statement you make on page

-seven?

xA@VuNat at all. The vety’reverée.

0. Well, byrstronger'I mean stronder against
association.

A. The very reverse.

Q. Okay. Let me break it down’somewhat~and then I
will give vou a chance to explain.

Why do you put the word persuasive before the words
scientific support on pagé seven, linek31? Are you
SQYing there is scientific support but it‘is’not
peréuasive?' |

A. Yes.

Q. Over on page 11. with respect to adult cancer,
you don't acknowledge that there is’any Support at alil,
whereas with'réépect to childhood cancer you say there~is

support but you don't consider it persuasive. Do you

agree with me there is that difference —-

MR. SMITH: Objection.

PY
F

MR. SUGARMAN: I haven't finished the question.

COMMONWEALTH REPORTING COMPANY - (717) 761-7150
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0 —l BY MR. SUGARMAN:

b | o © Q. Do vyou agrée with me kthat vou are making thaf
| ’ 3 :,difference?
afl MR. SMITH:. Objection, Ycur,ﬂohor. Mr. Sugarman is
5 : now getting to the point where he is characterizing'the
¢|| testimony very strongly as he describes it rather than .
’7 | reading from it, and i‘ohject to, given the length of

n

.these questions, ithat Kind of characterization. If he’

e

L 28 ‘g;‘q’: TR ] s bs

9{ cuts it down and says is this a correct characterization

10f that is onme thing. But the questions are simply so
il long ~=
4 MR. SUGARMAN: Well, I want to compare the two.

13 | You are ﬂot saying I can't compare the two?

i‘.”i | | '

14  JUDGE SMOLEN: Does the witness understand the
15 | question?
16 |l - THE WITNESS: Yes, gir. |
i’“ ““4‘““‘”‘“35” T JUDGE SMOLEN:’-Thén I am going to overrule the
| | i8 : objéctiun. Let him answer it.‘ |
wll A. Mr. Sugarman, I would like to begin by saying
o0 |l that I have chosen my words in both of these instanéés as

\ll )
mh{ carefully as I could.

| oo | BY MR. SUGARMAN:

% 23‘ ; Q. I was sure you hag.

";j  | ' 245 A. Nonetheless, I find that your focuging on them
;"I. RN ,25‘l and cbmpéring them by abuttiﬁg side-by-side causes |

COMMONWEALTH REPORTING COMPANY  (7417) 761-7150
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contrasts to'appear that are greater than those that were
incéndéd by me‘when I wrote them.

From mygperSpectiVe,fhe esSénce‘of'the first
argument is ohe of causation and the essence of the
secoﬁd-one is association. That is why the firét one‘ié
in my mind and was intended to,be~s£ronger. That is, I
am excluding the causal argument, which is in effect the
whole argument. -

In’the second case, on page 11, the issue is oné of
association. And there is a call there for more studies
because the information is of a lesser quélity‘and

guantity for adult studies than it is for childhood, now,

‘with the exception of the Sahl study, whiéhbof ¢ourse is

quite a milestone in this area.

' So the answer to your question is that as far as I

‘am concerned the weight of evidence is strongly against

the causal idea-in 'both areas, but the residue of
possible,éSSodiatiOn remains in the adult studies. And I
don't knmow that I can clarify it beyond that.

Q. Now, why did you say in regard to the adult
studies that‘the best designéd énd conducted studies
provide strong support against the hypothesis and not say
the same thing with regpect to the childhood studies?

A. .ﬁr. Sugarman, i guess'r was simply;tryihg to

reflect the idea that in the area of adult studies there

COMMONWEALTH REPORATING COMPANY - (717) 761-7150
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é - ST 'i ; are a couple that stand out as clearly supefidr‘to,the

5,"" o || oOthers and they are negative and in fact argue against

e | sl the argument as opposed to simply being nuil or neﬁtral,

4 ;‘wheréas in the childhood studies I think we have got'only

5 f one fairly decent study and it is étillinot’of the |

6 caliper of the two studies that we have, but only two, in

7|l the adult area. ’r B

'a¢§yx ﬂﬂaw‘hgni‘QHSJ*Q)~WOkayk Just.so I understand your earlier

¢ ll answer, would you agree that if the word association, or

layv iskaSSOCiéted,,ifkthat phrase were’substituted for causes

~u" in your opinion on children on line 32, page Séven, 80

{ is || that the sentence would read provides no persuasive

b | 13 é‘cien'tific support for the hypothesis that EMF is ' |
: 14| associated with cancer in children, would you still sign

15 | bn to the statement? Wodld that still be your opinion?

16’ ’ A. Oh, sure. But I've made an even stronger one.

el So it subsumes the associative hypothesis. This is a

ig | strcnger’statement. |

19‘  JUDGE SMOLEN: You mean the word causes assumés

'20’ associated? | |

zi;ki : THE WITNESS: Yes, sir. kIn'ordér for something to

oo |l cause éoﬁething it must first be associated. |

sl BY MR. sucarMan: |

‘24, Q. If we were to drgp the word~persua§ivé, would

o5 || you give as your opinion that the epidémiological

COMMONWEALTH REPORTING COMPANY - (717) 761-7150
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evidence on EMF when viewed as a whole provides no
scientific support for the hypothesis that'BMF is
associated with cancer in children?

A. Well, may I just take a moment to think about

. that?

Q. Sure.

"A. We have made two changes, now? We want to d}bp

~persuasive: and substitute association for causation?

Q. Right. Exactly.
" (Pause.)

~A. I would not subscribe to the‘statement; then.

“That is., I‘willfconcede that there is some evidence of

some association.

Q. Now, if I remember vyour preVious testimony

; correctly, and I could be wrong ahout 1t but my

recollectlon is that you testified —- well, let me ask
you. Did you previouSly“hold,the~opinionfthat there
should be no’additional‘studies in this area? Did you
éVer‘téstify>t0 that effect? | |
A,‘ My recollectlon of my testlmony along those
llnes was something like this: that I was aware of the
fact that there were akrelat1Vely largevnumher'of
so*délled‘third generation~studies~uhdef?way_~- by third
deneration, I meahystudieskusing measuremeﬁtwbased‘

exposure assessment such as the Sahl study -- and that it

COMMONWEALTH REPORTING COMPANY (717} 761-7150
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1 was’a reasonable thing in my judgemeht not to initiate
9 i any new studies until the existing crop of third
3 :‘generation~studies had been harvested, 
4 Q. And is the Sahl étudy such a study?
5 | A. Oh, yes, indeed.
& Q. . And as a»result of that, do you have an opinion
7| @s to whether additional studies should bé done?
t igf&%f- quAawHMy‘posiﬁioh-reméins,the,same;' Thete are a
¢ || number of other third gene:aiion studies that will be
igk' coming to conclusion in the next 12 to 18 months and I
g think it ié worthwhile to wait for those, uniess somebody
12| has some spectacular idea of how to do a study of a
iaif nature that is previously unthought of.
14 Q. Now, in regard to the Swedish'study do you’-—
15 | you indicéted that YOu agreed with theVORAU panel on the
16 Swedish study and their letter in Sdieﬁce magazine. The
"1;““Iangﬁage thefe“fs*that‘the’%Videﬁce ;f,I am‘reading four
181 testimony, page six -- "The evidence presented in.these"
19i  studies is nof‘sufficiently compelliﬁg‘to alter the
20”  ¢onclusions of the ORAU report."
o1 |l What’does'the term not sufficieﬁilykcomﬁelling
9o || mean? since you agree with'it,'what,dces>it mean?
o3 Il A. Perhaps we éan'justktaké a seéond so I can see
o] it in context,
725 Q. Sure.

1664
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A. You say it is on page six?
Q( Page six. The gquote appears at lines 24

A. Yes. And you're asking me what I understand
that to mean?

Q0. Yes. The words not sﬁfficiéntiy compélling.

A. Well, I understood it to mean not sufficiently

persuasive.

Q.  Well, that means it was somewhat compelling or
L , _ L
somewhat persuasive?

A. When I bought into this statement here by

virtue of having inCOrpofatea it into my'téStimony‘Ikwas

using it to represent the position of what I believe is a

ﬁell.respectéd body. Exactly what they meant, I really

don't know.

Q. Wéll, I am asking you what you mean By it.
'“‘“‘“A: ‘Oh;yI can tell yoﬁ whatkI,méan-

Q. Yes.

A. I heén it is inadequategto~cauae‘éichange of
pdsition.

0. JDO‘you'recogniZe any differénce~between~the

phrasé not sufficiently compelling on the one hand and

- inadequate on the other?

A. Yes, I do. ey

Q.- What is the differénce between those two terms?

COMMONWEALTH REPORTING COMPANY  ~(717) 761-7150
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A. My term is intended, at least given my

interﬁretation of both terms, is intended to be somewhat

 stronger than their's.

Q. Stronger in the negative sense?
A. _Absolutely.
Q. Then vou don't really agree with them?

A. ©Oh, I do agree with them.

e+ ~s02 «Q.t But.you =are .saving :by your understanding of the

'two-phrases’ydu would not gd with the phrase not

sufficiently compelling as you understand it, vou would
go~ﬁith the phrase inadeguate?
A. But, Mr. Sugarman, I am reasonably flexible

human being. 1 understand that other people will choose

differences of language to express their points of view.

“What I am saying is theirkposition is perfectly

consistent with mine. I go a little further,Abut their

"position is far more 1like mine than it is unlike mine.

Q. I understénd your point and I wanted to clarify
that. The-questioﬁ I would have is how strong would it .

have to Begfér you to fegard it as sufficiently

‘compelling?

A. Okay. Now, the antecedent of the word it in
your question is the evidence.
Q. Right.

A. Okay.

COMMONWEALTH REPORTING COMPANY  (717)761-7150
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i fil ,1; | Q. Yes, the evidence. Right.’
b o A. Now, I have tried to make clear, and perhaps I

, 3“ have failed, that I have already gone beyond that. That

4 .'is,>the evidence in the two Swedish studies, and if I may

.5ﬂv Ifﬁill add in the Sahl study. I hope that doés.not

¢l confuse the matéer.> |

2l 0. That is the adult study, though.

i w;*}u‘mu»fuquuwa» gi,gﬁ,xhlsginsmy dﬁﬁgement more thén;sufficiently-

"9 compelling to'caUSe me to Say:th§t~in the last year or

10| so. that is, during the period of time in which these

11 |f studies have appeared, the evidencé-against the

hypothesis has mounted.

12 .

b , 13 |  And when I say against the hypothesis, I mean not
| 14|l in the direction of the null state but, rather, in the
15| direction of an affirmation of the absence of an effect.
16l Not merely that there is no evidence of an effect, but we
i g ““*17u"“now have evidence that there is no effect.
‘13; - (Pause.) |
i§ ‘- ’, A.  Thése studies are, in my judgement,
2Qf“ inconsistent with the possibility that EMF causes cancer
a1 in‘huménﬁbeings;
29 Q. So you do not agree with the ORAU concluSiqn
k23; stated in lines 13 to 19 of your testimony, then?
gl ol MR. SMITH: Your Honor, this is argumentative and

‘l'., e .

o5 || asked and answered.
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JUDGE SMOLEN: No. He was referring to a different
quotation. |
"MR. SMITH: I'm 30r£ya You are correct.
' JUDGE SMOLEN: All right. The objection is
withérawns i |
‘ ‘GD ahead.

A. No, I agree with it. I agree with it entirely.

+ T ‘beldeve: these .people are trying to express the

scientific point of view of an open mind which, of
course, 1 aISQVascribé to myself. But they make it yery
clear that while their mind‘is ohen on:the‘subject,they
are extremely dubious of the proposition that a
cause-effect reiationship c0uld,exist.v

Q;v Where do you find any indication in their

. of an association?

o

-~ A. Beginning on‘iine 17. "It is also clear that
the available base of observation.and theory" *%Vand it
isﬂa“éubstantial~base -
’Qa Just so the record is ¢lear, that i§~your

interpolation?
‘,,A. Yes.

Q. Go ahead.

A, ’“Does not satisfg major'criteria er causal

inference.™

COMMONWEALTH REPORTING COMPANY - (717) 761-7150
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i oo ‘ : o &

Q. kAndfyou think that that is the same as saying
théy‘areﬂvery dubious? |

A. Well,'it is my interpretativeé statement, yes.

Q, 'wa, lastly., I think, you haVe expresséd’the
conclusion at pagé 12, lines six to nine, that since EMFs
have not beén’demonStrated to be carcdinogenic in your
opinion you believe that the Woodbourne-Heaton 230 kv
transmissicnwiinezposés;no‘threét of cancer to persons in
the vicinity.

Can you explain why the first half of that —- why

the second half of that senténcé~follows from the first

back to your interpfetationvof the ORAU language too -

does the mere absence of a demonstration'enablekyou to

form the belief that the EMFs pose no threat?

A. Yes. And I take it vou are asking me to show

‘how the second sentence -~

Q. No. The second half of that oné’senﬁencé
follows from the first half. I am,asking“yOﬁ;&—
A I'm sorry. It is ak¢ommé. I'm sorry. I was
reading it as a period. I'm sorry. I understand.
| ’1 Q. Okay. wa,are‘on'the‘same wavélength, then?
A. Yes.’sir.
Q. 1I'm asking you how the second half;folioﬁs ffgm

the first.

COMMONWEALTH REPORT;NG COMPANY (717)761-7150
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A. It follows from the»first by virtue of the fact
that the étatement thét EMFs have not beenjaemonstratédk
to be carcinogenic is a statement of enormousfpower‘ And
it is a statement ofvenormbus power because the

Opportmnity for EMF to have been shown to be carcinogenic

is enormous. It is not one study. In other words, we

now have a substantial body of evidence to the effect
that EMFs are not carcinogenic.

Q. Didn't you conclude that the -- or didn't the

NRPB conclude that the Swedish residential. study —--— and I

| am reading from page five, lines 28 through 31 of your

iestimony'~— provides weak evidénce to suggest the 
possibility exists? Didn't you repértkthatsthe NRPB so
éoncludeﬂ and didﬁ'é YQﬁ,state on page six state that you
agreed with that?

(Paﬁse.)

Q. Page six, lines one and two.

A. Mr. Sugafﬁén, I place an interpretatioh on the
language in quotations marks on page five, lines 28

through 31. My interpretation is based on the idea that

‘the language used here isg the weakest possible language

consistent with not making a‘categorical statement as
befits good‘scientists.k They say. in a way.that is
uncharacteristic of the ¢hief author of that:report,

suggests the possibility. That is in my judgement a

COMMONWEALTH REPORTING COMPANY (717} 761-7150
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double qualification and is intended to imply the lowest
| level of credibility possible. And therefore 1 interpret
it to mean unlikely in the extreme.

' Well, that is still a level of credibility.

Well, ﬂf. Sugarman i
And you said.you agree with it.

SMITH: XYour Honor, that iS'argumentatiVe.

fThere are no wabsolutes in science. In my

the available evidence is to the effect that

electrohagﬁetic fields are now reasonably demonstrated
ot to cause cancer in human beings. If you are going to
‘ask me can I stand up and prove to you that it is

~absolutely guaranteed beyond doubt at a level of

given'bnly to the Divine not to be true, no.
Any data from your study’yet in?

My study? i

Yes.

Another six months.

And is your study a third generation study?
No. |

Second?

Yes.

And how long before the third generation

studies that are presently in progress are concluded,

COMMONWEALTH REPORTING COMPANY  {717)761-7150
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i 5 N A. Well, it is indeed roughly because I’am not
‘ ~ g|| privy to the operations, but I think we will be"g’in‘to see

3|l them after the first of the year.

4 | ’ MR. SUGARMAN: Thank you ?ery much.

5“ No further questionms.

¢l JUDGE SMOLEN: Mr. Hoffman. ;

9 . MR. HOFFMAN: Your Honor, as you,knén, I repfesent‘

‘gyﬁ,gi:aﬁgg f the Office ofrial<Staff. We phoned you vesterday

‘ ol morning and I trust you placed on the record a statement.
10 | on’our behalf. | ‘

# " JUDGE SMOLEN: T did.

12 ’ MR. HOFFMAN: Since I aﬁ here today and have been

13l here all day. I would like to make a brief statement if I

“ 14! - may.
"15. ? " JUDGE SMOLEN: Please go. ah’ead-.
‘ 16,"; | | "MR. SMITH: We have redirect for ;this witness.
= *“;‘””"’“Iqﬁ‘ St JUDGE'S&QDEN:“'Yesi"‘Well, I wanted to giVe oTs an':'
el 6ppdrtﬁnity to --
i9  | | MR. HOFEMAN: ;Is’there an objection tosmy'making a
20i statement, Your Honor? I think I have thé‘floor.
- ' JUDGE SMOLEN: Wait just a moment.
22?‘ I want té,give the OTS an opportunity to make its
23  statement and vou will have an obportunity t6 procéed
W 24V with redirect. ‘ | o , ;
“V.‘ sl MR. SMITH: Okay.

COMMONWEALTH REPORTING COMPANY (717) 781+7150
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MR. HOFFMAN: I would like to address the gquestion
of cfo§§~ekamining this witness.
"JUDGE SMOLEN: Go ahead.
MR. HOFFMAN: T would think that would be
appropfiate to make at this time. k
| JUDGE SMOLEN: Go ahead.

MR. HOFFMAN: OTS declines to cross-examine this

witness.as it Wdeclined to cross-examine the other

witnesses because it is our position as we héveve2p1ained
in various documents filed in this proceeding that we
ha#e not been given an,adequate'oppértunity to prepare
and thus we have been denied due process vis—é—?is this

Yesterday we got approval of the consulting

¢ontract that this whole controversy has been based upon.

That was, T believe, May 27yjust to put this in

5{PersﬁectiVe."“SO‘as of "'now,; we have a consultant under

contract who could begin to review the record and the
evidence in this case and to begin to prepare testimony
and to begin té advise us én the necessary
medical-technical aspect of'crOSs—examining witnesgses.
Ironically we are now’in a prdCeSS since the |

procéedings has passedAus by that we cannot ask him to

perform any work because wé’will just be expending the

Commission's budget in a wasted effort. So our position

COMMONWEALTH REPORTING COMPANY - (717) 761-7150
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hasktofhe to wait until the_Cémmission rules on the
documeﬁt we filed to determine whether or not we are
:géing to be permitted to participate in this case in any
meaningful way. k

Yesterday we had various conflicts among the

‘Counsel assigned to this case. Had this been a case

where we weré~activély participating as we are in every

" _other rease -that I .have :ever known of where we have

entered an appearance we would have had a lawver here one
way or the other. Given the fact that we'afe monitoring
this and this is just oﬁe step above reading’thé
transcript when it comes thrdUgh, wé felt it was more
important to keep our attorneys assigned to the other
case work‘thét they had BeenvaSSigned'to.

We will endea#ér to continue to monitor this

méttér, just so you.unaerstand what we are doing here.

‘~17'  But it will be to sit here in the hearing room to hear

the live teétimony‘and cross-examination but to take no

part in the case.

JUDGE SMOLEN: I think I spread some of that on the |

record vesterday in accordance with our telephone

_conversation. I think I put two paragraphs on similar to

or encompassing,what you have said, summarizing what you
have said. o o ~ 3

Have you conc¢ludded now vour statement?

COMMONWEALTH REPORTING COMPANY.  (717) 76171 soi
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MR. HOFFMAN: I’héVe,‘Your Honor. Thank you very
miuch for your indulgence. -
JUDGE SMOLEN: That's‘Quite all rigﬁt.
Let‘s,ég now tO'redirect; |
REDIRECT EXAMINATION
BY MR. SMITH: | L
Q. Dr. Coie, alfew_m0ments aéo wWhen Mr. Sugarman

MES  CROBS-SRENINENGIVOU, you webe asked Some guestions
about aSSOciaﬁion and«causa£i6n and the relationship
between them. Do you recall that testimony?

A. Yes, sir.
Q. At one point it was unclear to’me, anyway,
whetherVyau;wére éaying that one of those concepts

'assﬁmes the other or subsumes the other, and I wantéd to
make sure thevrecordkuas clear. So cduld yoﬁ describe
the4§eiationshi§ between association and causétion? |

S ‘A."‘ceftainly:““causatiOn is the more genera1‘

’ séatemeht and it Subsumes Qr assumes the’presencekéf
iaséogiation; That is, two factors have to be associated
with each other in order to be causal. But two factors
‘that/are.éssociated with each other may.hot bé causal.

i So it is true that in SOme‘studies, sqmé of the

‘stﬁdiés, there is aSSOciation,between‘eleétfomagﬁétic

field surrégate eXposures and cancer.’~But'itiié not‘trué

that there is a cause-effect relationship demonstrated

COMMONWEALTH REPORTING COMPANY  (717) 761-7150
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even in those studies in which there is an association.
I hope that clarifies it.
Q. Thank you.

When Ms. McCloskey was cross= exam1n1ng you about

'~the SNedlsh/re51dent1a1 study by Feychtlng and Ahlbom,

you were asked whether you agreed that the study is a

A. Yes.

Q. If you cpuld take a look at page four, line 11,
of your written téstimony?

A, Yes;

Q.  Where yoﬁ state that, ?The study dis actually
small -- very small -~ with regard to childhood
1eukemia," do you see ﬁny inconsistency betwéen that
statement and the statement you agreed to 1n yourranswers

to Ms. McCloskey?

NRE A s No, mot 'at-all: ‘I understood her question when

she asked it to actually be a restatement of a statement

of mine that she has probably seen someplace in which I

'say that the study is large. But that is a collective

 statement regarding the study as a whole, including the

population base from which the study is drawn and the

o3 || total number of cancer cases.

This statement == and this is in fact the more

:‘important statement -- is that with respect to that one

COMMONWEALTH REPORTING COMPANY .~ {71 7) 7617150
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category of disease for which -- and the.only category of

- disease == forkwhich the study is meaningfullY’pésitive,

the study is small. Peéple’have lost sight of the fact
that there are only 38 cases of 1eukemia,in}this study.
So from the perspeétiVe'of leukemia, it is in fact quite
a small study.

Of course, there were other forms of cancer among

. children and .cancers among -adults. Essentially all of

that was neéatiVes

Q. Thank you.

When Ms. McCloskey was croés-examiningkyou,she
asked you a number of questions about whether data end

points in the Swédish,study are statistically

‘significant. Do vou recall that?

A. Yes, sir.

Q. Just so the record is clear, could you please

17 || " describe to us thé‘rdle'that'statisti¢a1 significance

plays in your analysis of the méaning of epidemiologic
data?

‘A. Statistical sigﬁifidance is‘brdinarily taken as’
a necéSSary but not sufficient criterion of meahingful k
éésociation; And,gene:ally spéaking I would buy into
that interpretation.

However, in é study such the Swedish S£udy where

dozens, perhaps hundreds, of comparisons have been made,

COMMONWEALTH REPORTING COMPANY - {717} 761-7150
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‘and let's not forget that there are ten forms of cancer

evaluated in that study, there were two time periods,
there are three exposure assessments. Let's see, ten
times two times three is 60. Theré’arebso primary
comparisons; hundreds of éécondary. One is7goipg to see
statistical significance occurring to which you cannoﬁ |

attach the normal meaning of statistieal significance.

|- That-«is, in our language we would say that the

statistical significance is only nominal.‘ That is not
‘meaningful because $0 many compariSons have been made
that omne would expect some ofrthem_té appear to be not
due to chance when in fact they are COﬁsistent with
chance. |

In the Swedish study statistical significance has a
very'speciél'aﬁd very limitéd_meaninga The study is in
fact positive only for childhood leukemia and even for
‘that one category 6f'disease there are major flaws that
detract'from ahy causal interpretatiOﬂ,

Q. Do you also recall when Ms. McCloskey was
cross~-examining you that she asked;you with'regard’to the
sahl study where Dr. Sahl ié,émployea?

A, Yes.

Q. Are you familiér with the'other'auﬁhors or do
yéu know anything about the other éuthorskof{this'study?

A, I'm not familiar at all with the second author,

COMMONWEALTH REFORTING COMPANY  (717) 7617450
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Kelsh. I know %he‘third author,’Dr. Sander Greenland,
very well.
| 0. Where does he work? ’

“A. Dr. Gre;nland is a;professof of epidemiolégy
and biostatistics at UCLA. |

Q: NoW} when ycﬁ evaluated this study dié,thé
it éﬁﬁloymént positiéh of its authors affect your analysis?
F5“3~f*?Afn‘NOawaf@cburse not;ﬁ It is something that I pay
“ no attention to. I pay much more attention to the

individual reputations of the people.

'é. And do you know anything ébbut the individual
reputations of these authors?

A. I don‘t know the first‘th. But Dr. Sander
Greenland is one of the most well known and most well
respected epidemiologic analysté in the world.

Q. ~Thank you. k |
4ttt Finally, during”Mst~M¢C105key‘s cross&examinatioh '
she asked you whether in the Sahl study any data on
"age~adjusted risk ratios was reported. 'Dofyéu recall
those questions? g
k A. I think she‘might have asked about age-adjustéd
SMRs. ﬁ

g. Of course.

A. There'afe in’faéé age*adjuéted risk ratios.

Q. Does thé absence of the type of data described

COMMONWEALTH REPORTING COMPANY.  (717) 761-7150
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i | |
1]l - by Ms. McCloskey in her question from the Sahl study --

ol  let me back up and reask that question. What effect on

3| your analysis of the Sahl study does the absence of that

4|l data have?
5 A. Well, this is a rather intriguing hypothetical
¢|l criticism that has been made of this study. That is, it

7| has been suggested by others as well as Ms. McCloskey

' -s R 8 that the absence of —-
gl MS. MCCLOSKEY: Your Honor, I would object. I did

10 not make any suggestion fhat this was a criticism. I

31|l Jjust asked him if they appeared in the study.

( 125 ‘ JUDGE SMOLEN: We will sustain your objection.
| b | i3 E THE WITNE’SS:’ Pardon me. ‘I‘m sorry. I spoke ottt
P u| of turn.
Bl It hés been suggested by others that the absence of
- | 15“ SMRs in the study is a serious limitétion. In féct.this

fiq':“iS’a refiebtiohfbf'a'misunderstanding 6f the nature'of, 
18| this study.

19” : This study is a nested case-control study. It is
2&kf not a follow-up study or cohort study of the usual
gl'g'variety« This study is superb in its design. 1Is a

: 22;! double study. It is a‘study within a study. And the
L23k focus of the analysis is bn,the case—contrq% components
for lymphoma, brain céncer’and leukemia:in‘aéults within

L 24
.~ ' st || @ context of heaviiy exposed people, that is, utiltity

COMMONWEALTH REPORTING COMPANY - {717) 761-7150
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 workers. So our focus on the analysis and the analytic

tools is on those of the case-control study not those of
the,follow—up stﬁd§. And of éonréé it is categoﬁiwally
negétive for all forms of cancer in that conte&t. So the
absence of a SMR is irrelevant. | |
MR. SMITH: No fﬁrthér quéstiohs;'

' JUDGE SMOLEN: Is there any recross based upon this

ffreairect? Let me ask Liaw Bureau.

MS. BURKET: No, Your Honor. I have no questions.
JUDGE SMOLEN: PP&L.
« MR. DILLON: No; Your Honor.
MS. MCCLOSKEY: Can I —- |
JUDGE SMOLEN: Mr. Sugarman. I'11 give you a shot.
MS. McCLOSKEY: I just want a few minute before I
answer yes or no.
JUDGE SMOLEN: Mr. Sugarman.
"“"MR. SUGARMAN: " No, ?bur Honor. Thank you.
JUDGE SMOLEN: Let's gi?ékthe OoCA a few moments.
(?ause.) |
MR. SUGARMAN: Your Honor, there is one queétion 1
wouid iike to ask based on redirect.
 RECROSS~-EXAMINATION
By MR?'sUGARMAN: | | |
Q. 1In talking about'statistical'signiﬁicance,

Pr. Cole, it reminded me of your testimony at the earlier

COMMONWEALTH REPORTING COMPANY * (717) 761-7150
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1“; hearing that statistically you would expect to see a -~

that more exposure would be consistent with more leukenmia
if there were an asSOCiétiona Do;you_remember your |
kfestimOny in that regara?‘

A. I don't specifiCallygrecall it, bﬁt that is
certainly a statement that i_wouid éccept and make again.

~Q; And that is baéed npun statistical théory,'
isn't it? o |

A. ©Oh, no. Not at all. It is based on an’
undefétanding of hiol@gy'ahd.carcinogénesis‘

0. So if you Gidn’t see it why would it disturb
you? | -

A. There is no known human carcinogen, neither
kkchemical, physical noy biologiéal thét failé to show some

type of monotonic ascending dose-response relationship.

I oOr in plainkEnglish. the more of it you are exposedvfb;
“the greater the risk of cancer. There is no exception to
| that. Therefore, if EMF were to be a human carcinogen I

P , e s ’ R
would expect it to display the same kindkof relationship.

Q. Well, did you notice that -- do you agree that
'in the Swedish study the doseurQSpbnsefrelatidnship was"
c0nsistent, that the'higher the dose the more the
incidence of cancer?
A. The Swedish study is réprésented‘t@ibe posiﬁive

for leukemia by its authors. It is in fact true that

COMMONWEALTH REPORTING COMPANY (717} 761-7150
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part‘of their argument rests Oﬁ‘a peréeption that there
is é dOSe-réspOnse relationshib. But in fact there are a
number of major detractions from a positive
interpretation of the leukemia association in that study.

Number one, the dose-response relationship is seen

only with calculated magnetic fields and distance. As I

have already indicated in my response to one question,

those:sare in:fact 'the ‘same ‘measure. One is incorporated

' in the other. There is no dose-response when the

information is looked at in terms of spot measurements.
Secondly, theére is no association in apartment

&

hones.
Number three, the study was divided in two time
periods; It was negati?e in the larger of those time

-

periods.

And number four, and something that has as yet been

'”unappreciatédi'is‘the'study does not show dose-regponse

when the most valid measure of dose is used, namely

duration of residence within the corridors. You will

. recall that that study had as a condition of inclusion of

subjects that they'lived within 300 meters of powerliaesf
It stands to reason that if there is a cause~effe¢tf
reiationship the longer a child has lived in the |
corfidor, the higher'theyrisk. Iﬁ fact the'ayailable

evidence are contrary. The children who have lived in

COMMONWEALTH REPORTING COMPANY (717) 761:7150
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the corridors for the longest period of time have the
lowest risk of leukemia.
And finally let's keep in mind that although we

don't know the actual numbers for leukemia, we can

“estimate then. ‘And:there are in féct some‘39 cases of

leukemia in this study observed and about 35 exbected"

So there is no meaningful -- from an epidemiologic

:perspective 39 and:35 are .the same number :when you're

dealing'withwlarge populations over long periods of time.

There is no meaningful excess of leukemia among children

. 1iving within 300 meters of powerlines. Thirty-nine

observed, 35 expected.
Q. Well, Doctor, hut if you break that down -- you
didn't answer my duestion: You gave us very intereétimg

infbrmatibn but my question was didn't the Swedish study ’

' show -- doesn't the data,infthe~SWedish study show that

* ‘the’'more’the exposure within the subgroups that were

studied, the mofé'the exposure, the more the cancer.
MR. SMITH: I think that was asked and answered.
JUDGE SMOLEN: I will let him answer again.
'A. My answer in short is what when two'méésures
Wwere used, ves. Whén twWwo other measiures were used, no.
BY MR. SUGARMAN:
Q. All right. *AndAisn‘t it true that,when you say

something‘——

' COMMONWEALTH REPORTING COMPANY  (717) 761-7150
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A. Well, wait a minute. It isn't and isn't it
true. This thing wasn't true.
Q.. Isn‘t it true that whenfyou used tﬁe phrase

stand to reason, when you say that length of exposure, it

stands to reason will increase incidence if there is a

cause-effect relationship, that the term stands to reason

is an unexamined hypothesis?

gl < o feBe s Noteat.all.odt is a fully examined hypothesié,a

I havé.alfeady indicated tO’YOU there is no example, at.
Iéast none of which I am aware,‘of arcaﬁse of cancer
which fails to show some type of ascending relationship
betwéen‘risk and expésﬁre; So this’is a pretty
thoroughly examined proposition.

Q. But aren't therefmany'different measures of
exposure besides témporal longevity? -

A. I assume you mean’tempofal duration of
résidence.

Q. Yes.

A. Yes. There are four that we can look at in

~this study and two are positive and,two are not. I am

just submitting that the ones that are not positive are

as valid, possibly more, because they are objective and

‘single‘measurements,than thevtwo'thatvaren‘t.fi

Q. How is it not circular when you said the

following two things: all known carcinogens have

COMMONWEALTH REPORTING COMPANY . {717) 761-7150
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~ dose-response relationships, and then you said, as I
understood it, an agent is not carcinogenic unless there

'is a dose-response relationship. Aren't those circular

statement?
A. As presented by you, ves. You are suggesting
that there is a gualification necessary to be met.

What I was trying to say wés this: all known

: examples, all-:recognized human carcinogens, show a

dose=response felatiOnship.' if a'neW'factor is to be put
forward then my test is that it should meet that
ériteria. But if not, if not, then we have got to have
an understanding 6f why not.

So, yes, I can conceive of a carcinogen that does.

not show a relationship of one of‘the more typical tyﬁes1f

bﬁut let's face it. we are skeptical of that. Wekhave,to

have an understanding, why would it be that this thind

would display a physicalkreality that has never been seen

before despite the fact that we have examples from the
very same area; physical carcinogenesis and we have

chemical and biological. So what is being proposed hetre

‘is that EMF is unigque in some way.

Q. Isn't it true that the method of cancer by
which doses lead to cancer in general is very poorly
understood? That there is almost no demonstrated, to use

your earlier words, there is almost no demonstrated

COMMONWEALTH REPORTING COMPANY (717} 761-7150
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~method by which any agent causes cancer?

A. I disagree with that entirely. The mechanism

- of action of many carcinogens is well known. That is not

to say all of then.
Q. How many -- what prop&rtion of”the body. of
possible agents - as to what proportion of the body are

the mechanisms known?

T MR . SHITH:w;Your Honor, I just want to note that we

are quite a ways beyond the4scope of the
crcss~éxaﬁihation.
JUDGE SMOLEN: Well, I am going to let it go for a

little while because it is in résponSe tofone of the

 Doctor's prior answers, or this question is.

'Gc~ahea&.'
A. Mr. Sugarman, I cannot give you a number that T
would then be prepared to defend. But I would say that

some substéntial proportion, ‘perhaps 20 percent or so, of

agents can be classified according to mechanism of action

provided that the mechanism-bf action category is not a—
does not have to be specified at the molecular level but,
rather, at the cellular level. |

BY MR. SUGARMAN:

Q. That being the case, isn't it likely based on
your analysis that if all‘the’work that has ﬁeen done has

failed to provide an answer to the cause of cancer,

: 'GOMMON\N,‘EALTH, REPORTING COMPANY  (717) 761-7150
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- deéspite ail the ﬁork that has been done, the Categories
of dose-response rélatibnshih that are being used are not
sufficiently complex to explain or to allow an
explanation and that finding $6mething other than those
four is the name of the game in terms of finding the

causes of all cancer, or 80 percent?

A.

- e
been made into finding'the”caUSes,for-canéef, the
framework of the four common dose~response relationships
has been inadequate to enable the researchers to come up
with a solution, that the causes are mofe complex‘aqd
there ié»more of an interrelationship between‘them and
other possible causes than existing research has

demonstrated, and the same thing is true of EMF.

A.

something about there being four established cause-effect

relationships? Dose-response relationships?

Q.
A.
Q.
A.
0.
A.

Q.

Despite .all :the scientific investment that has

‘I probably misspoke or -= B

1688

I'm sorry. Finding other than what four?

I hope I don't distract us, but you said

Four common'dosé—response relationships.

You are not attributing that~to me, are you?
I vas.

No, no. I,didnft;say that. B

I misheard vou, then.

Probably the word four, you probably said

COMMONWEALTH REPORTING COMPANY (717) 761-7150
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something else and I --
JUDGE SMOLEN: Well, instead of dealing in
brobabilities, let's‘get a guestion and an answer.

" BY MR. SUGARMAN:

Q. Whatever the number is, isn't it the case that

the existing framework of commonly hypothesized'
dose~responSé relationships ﬁas;been;inédequate’to‘
explain the cause of céncer? |

A. The idea that electromagnetic fields will be
found to be a human carcinogen and will do this as
esgentially an univeréal promoter and will have a very

special type of dose-response relationship previously

: ﬁnséen is a set of possibilities that some people may

cﬁoosé to embrace. ‘Iﬁdon'tl

Q. But that’was not my quesiion.

‘A. I understood that to be vour question.

Q. No. I didn'tjsay’préviously nnégen.’ I said
that involved SOméthing more complex théh what has been
studied up‘tovnéw. In other WOrds, in most,casés I mean

the potentiél interrelationshibS‘betWeen the

dose-response relationships that exist and are ﬁreated as

séparate ones by y0u‘ih your testimony[ but thét they

interrelate with each other, as well as the possibility

Qf others ihat are not normally considered. ; |
For example, the relatiOnshipVbetWeen the

COMMONWEALTH REPORTING COMPANY  (717) 761-7150
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dose-response -~ the longevity of exposure and the

- variation in 1nten51ty, or the difference between the

longev1ty of exposure and the time exposed in terms of
apartment houSes versus singlevfamily residences and
their prox1m1ty to the line and their prox:mlty to other
confoundlng variations in the exposure. Isn't it

possible that all this is a lot more complex?

= w2 MR, SMITH: - Objection. : That has got to count as a

compound question, Your Honor.

MR. SUGARMAN: I will‘witﬁdraw)the question. I

 think we have gone as far as we are going to go with

this.

JUDGE SMOLEN: A1l right.

‘OCA.f'

MS. McCLOSKEY: Thank you, Your Honqr;

RECROSS-EXAMINATION

BY’MS.'M§CLOSKEY2

Q. Dr. Cole, I think you clarified on redireét
that’ycur statement on page four, lines 11 to 12, where
you referred to the study being small in regard td
childhood leukemia. Was the study also small in regard
to to children with brain tumors?

A. Ms. McCloskey, I'm sorry. I have[just
forgotten the number. ;‘ L | );

Q. - Okay. If vou could look'at Table 2.2. I think

CO‘MMONWEALTHZ REPORTING COMPANY (717) 761-7150
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- you still have the'study in front of you.

AL 2.27
Q. Yes.
A. I've got it.

Q. Am I COrréct.ihere that there were 33, cases of

' children with brain tumors?

A. Yes. So it is small for brain tumors as well,

_certainly.

Q. Ié’it also, then, small with 19 cases for
children with lymphoma?

A. Yes;

Q. And is it also small with teﬁ‘cases fdr

children with kidney tﬁmors br'WiIms;tumérs?

A. Yes, of course. kk

Q. And as to thé 41’chiidrenkwh0 f9l1kin the other
category,'you'cdnsider‘thefnumber 41 to also be small?

A. Yes, I do. Not because it is so very small in

itself but it has to bé‘Subﬁividedkamong a”numhér of

cancers. Presumably there is more than one in that

 category. We have a prétty'good idea of what is in that

“other category. It is at least three entities.

Qb, k NOW: you alSO""

A. May I just say by way of comparison that if we

. look at the adults, we see case series that are typically

50, 60 or 70 or so,kthat,iS'double(or triple the size of

' COMMONWEALTH REPORTING COMPANY  (717) 761-7150
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the case series that's in the same table, the case series
for children.

Q. But also in some of the adults we see, for

- example, for someVSUbCategéries we see only 14 adults

‘with acute lymphatic leukemia, correct?

. A. Corfect.
Q. And that wouid‘bé‘the'smallest‘Category for the
adults? | |
A. Correct.

Q. Now, you also in redirect mentioned that —- let

- me just back up. In my cross-exXamination I had asked you

tﬁe question as to whether the Sahl study provided any
age-specific relative risks and I believe yQﬁ énswered,-
no. And in redirect ‘you meﬁtioned that it had presented
some age-adjusted data, is that correct? “

~A. Yes.
" Q. 'And those are two different types of data?

A. Absolutely. Very different. |

'QJ Just so the record is clear, if you could tell
us the different Eetween'the'tuo typés of data?

A. Age-specific relative risgk is a felative risk
that pertains to’é naerW’segmeht of agé. For ekample,
40 to 59, or 60 and over, or under 20, gomething of that
sort. ‘so age-speciiic;means'reStrictea~as,té age.

Age-adjusted means unrestricted as to ége but

COMMONWEALTH HEPORTING COMPANY  (717) 761-7150
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manipulated statistically in such a way that comparisons
are devoid of any effect of age.
MS. McCLbSKEY#. Thank you, Your Honor. I have no
further redirect.
JUDGE SMOLEN: .. Anything further?
(Ne‘audihle'reSponse.)“
' JUDGE SMOLEN: By any Counsel of this witness?
(No audible response.) |
;JUDGEhSﬁOLEN: Hearing no response, the witness is
exéused; ‘Thank you Véry mﬁch} sir, forkappearing and
testifying.
(Witness excused.)
JUDGE SMOLEN: Does that‘conclude today's
witnesses? .
MR. BONNEY: Yesg,.Your Honor.

JUDGE SMOLEN: A1l right. Then we are going to

“ adjourn today and ‘resume Tuesday morning at 10:00 a.m.

for...

MR. SMITH: For Dr. Gelmann.

'JUDGE SMOLEN: Yes, Dr. Gelmann.

Then the hearing is adjourned today. And thank you
very much for .appearing and have a nice weekend.

Befofe we go off... |

MR. SMITH: Your Honor, perhaps We bﬁght to take a

moment here to make sure whether we need to show up on

COMMONWEALTH REPORTING COMPANY . {717) 761-7150
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| Tuesday. Because it is unclear to us whether the parties

actually ﬁave cross-examination.
JUDGE SMOLEN: Let's find out. :
Ms. Mccloskeyiand‘Mr. Sugarman, Counsel for the

company has asked whether or not there will be .

cross-examination of Dr. Gelmann on Tuesday. Because if

there won't be, he is suggesting that the‘testimonyfbe

stipulated.

MR. SMITH: Yes.

JUDGE SMOLEN: I don't know whether there will be
cross-examination. |

MR. SUGARMAN: I'haVe some.

JUDGE SMOLEN: All right. Then that's it.
Mr. Sugérman has indicated that he has some
croéé-examination. And that is not to preclude others
from cross-examining. But we will reassemble Tdesday at
10:OO a.m.

MR. SUGARMAN: T find myéelf having received notice

f’today of a hearing in Delaware County on Tuesday morning

and in the time I had this morning I could not see where
I am on the list or whether I can arrange it. I am sort

of between a rock and a hard place. I jﬁst don't know

how long the list is out there and I don't want to ask

that we defer things here and then find myself on a list

out there that they don't get to me until the afterq00n

COMMONWEALTH REPORTING COMPANY  (717) 761-7150
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anywav.. I have a feeling that there is a list out there

and I will be able to work something out out there.

MR. SMITH:. A possible alternative suggestion, Your |

Honor, is cross-examination by interrogatory if it is

limited. Ms. McCloskey has indicated that she might be

able to do that with Dr. Gelmann.

MR. SUGARMAN: Well, I just find that doesn't work.

- .. +JUDGE SMOLEN: I think it might delay the

proceeding, because if there is cross—examination you may

have redirect, et cetera.

Let‘s reassemble Tuesday. 10:00,a.m.,,and we will

see if Mr.rSugarman works his potential:confiict to‘a:
satisfactory resolution.

(Whereupon,'at 11537 aim‘, thé héaring‘was
adjourned, to be reconvened atllozﬂo a.m. on Tuesday,

June 1, 1993, in Philadelphia, Pennéylvania;)

COMMONWEALTH REPORTING COMPANY  (717) 7617150
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CERTIFICATE
I hereby certify, as the~stenographic reporter,
that the foregding.proceedings were taken
stenographically;by me and thereafter reduced to
typewriting by me or under’my,direction;‘and’that this
transcript is a true and accurate record to the‘bestkcf

ny ability.
COMMOMWEALTH REPORTING COMPANY, INC.

Robert J. Stonaker

By:
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DIRECT TESTIMONY OF PHILIP COLE

Introduction and Background :

Please state your name and business address.

Philip”Cole, Department of Epidemiology, School of Public
Health, University of Alabama, Room 203 Tidwell Hall,

University Station, Birmingham, Alabama 35294.

What is your occupation? ;
I am a professor and researcher in epidemiology and a medical
doctor,

Dr. Cole, have you previously testified in this proceeding?

Yes, I submitted written testimony (PECO Rebuttal Statement

No. 2} in November 1991. My previous testimony addressed the

epidemiologic research concerning power frequency electric
and/or magnetic fields.

Scope of Testimony

Whatfwere'you asked to do for the remanded hearings in this
proceeding? f ‘ ,

I was asked to identify epidemiologic studies and materials
concerning power frequency electric and/or magnetic fields

that have become available to me since my previous testimony

in this proceeding, to analyze those studies, and to provide
my professional opinions and conclusions regarding those
studies.

L. Recent Epidemiologic Research on EMF and Cancer

Please provide a brief .overview of the recent epidemiologic
studies and materials concerning power frequency fields that
you will address in your testimony.

I would like to discuss several new epidemiology studies, the

most important of which are the occupational study by Sahl et

~al. (1993) and the Swedish residential study by Feychting and

Ahlbom (1992). In addition, I would like to discuss two

B
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reviews of the research issued respectively by the United
Kingdom’s National Radiological Protection Board ("NRPB") and
the Oak Ridge Associated Universities ("ORAU"). As in my
previous testimony, I would like to discuss the research on
childhood cancers separately from the research on adult
cancers.

A. Recent Research on EMF and Childhood Cancer
Please describe the recent epidemiological research on EMF and
childhood cancer.
Three recent reports are relevant to childhood cancer,
Feychting & Ahlbom (1992), Olsen (1992), and Jones et al.
(1993) . )

, Feychting & Ahlbom
Please describe the study by Feychting & Ahlbom.
The study by Feychting & Ahlbom (1992) is a residential case-
control study of childhood and adult cancer, generally
referred to as the "Swedish residential study." The study
po@ulation.was limited to people who, at some point in their
life, had lived within 300 meters of high voltage transmission
lines in Sweden. '

Please explain how magnetic fields were estimated in the
Swedish study.

The researchers had access to data on past loading (amperage)

- of transmission lines in Sweden. For each transmission line,
,they calculated the average annual magnetic field that would
‘have been associated with that loadirng. Using this

information the researchers estimated, for each residence in
the study, the average annual strength of the magnetic field
that the transmission 1line would have vcréated,'in that
residence. Most of Feychting & Ahlbom’s data based on this
method of estimating exposure deal with the average annual
magnetic field associated with the transmission line in the
year immediately prior to a child’s diagnosis with cancer.

- 2 =




1 J For some residences, spot measurements of magnetic fields were
. fr“"v@ ' : made in the residences.
3 Q.  What are the results of the Feychting & Ahlbom study for,
4 childhsod cancer?
5 A. There are several important results. First, the researchers
6 calculated that, if the children who lived in the transmission
7 line corridor had cancer at the same rate as the general
8 c¢hildhood population in Sweden, 138 cases of childhood cancer
9 would be expected in the children who had lived in the
10 transmission line corridor. In fact, 142 cases of childhood
e cancer were observed among those children.
‘12 This means that children in Sweden who live close to a
i3 transmission line develop cancer at virtually the identical
14 ‘_ rate as the general population of children in Sweden. This is
15  very strong evidence that this is a negative or null study --
16 : that is, that residence near high voltage transmission lines
i ds not associated with increased risk of cancer in childrﬁenv.
18 Q. | Was this :Lnfor'nat:.on included in the orlglnal publication of
19 = the Swedish study in 19927
20  A. No, it was not. The paper released in 1992 by Feychting &
21 phlbom was mnot published in a peer-reviewed journal.
22 - Information about the study, and further data from the study,
23 are still becoming available as the scientific community
24 reviews the study and asks questions about it.  The
25 information on observed and expected cancers was compiled and
26  released by the researchers in early 1993 in response to
27 inguiries from members of the scientific tiommunit.y {Ahlbom &
28 ~ Feychting 1993). |

29 Q. What are some of the other important childhood cancer results
30 of the Feychting & Ahlbom study? |

G e
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The data are null (no difference between cases and controls)
or inverse (cancer risk decreases with higher exposures) for
*all childhood cancers," and childhood brain cancers, whether
exposure is estimated using calculated fields or with actual
magnetic field measurements. The study is weakly positive for
childhood leukemia.

Please further describe the Feychting & 2ahlbom data on
childhood leukemia.

First, although the study base of this study was all childreu ,

who had ever lived in the transmission line corridor from
1960-1985, the study is actually small -- very small -- with
regard to childhood leukemia. Only 38 cases of childhood
leukemia were identified in the entire study base.

Second, children who lived in the transmission corridor for

the largest percentage of their lives had the smallest risk of

cancer. For children who lived in the corridor from birth to
diagnosis, residence in a higher-field home was associated
with no increase in eancer risk.

‘Third, the data exhibit inconsistent patterns that would not

be seen if EMF were a cause of cancer. TFor example, the
positive assaciation with childhood leukemia is restricted to
certain types of residences (single-family homes but not
apartments), and it does not exist for children who were
diagnosed with cancer from 1960-74. A true cause of cancer
would cause cancer in both types of residences, and during all
time periods included inm the study.

Finally, there is no association between childhood leukemia
and actual magnetic field measurements in this study. 1In

fact, the data on measured magnetic fields are inverse -- that
is, they show a substantially lower incidence of cancer in

children who resided in homes with higher field measurements.

-~ 4 =
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What do you conclude from the childhood cancer data in the
Peychting & Ahlbom study? ;
The study is negative for "all cancers" and brain cancers. It

is weakly positive for leukemia. However, because of the

inconsistencies in the childhood leukemia data, it is my view
that those data support a null or negative interpretation as
easily as a positive interpretation.

Report of the National Radiological Protection Board
Please describe the scientific review by the United Kingdom’s
National Radiological Protection Board {("NRPB") you mentioned

~ earlier in your testimony.

In 1992, a Scientific Advisory Panel of the NRPB, chaired by
the eminent epidemiologist Sir Richard Doll, released an

extensive review of the EMF epidemiology and concluded that:

"In summary, the epidemiological findings that have been
reviewed provide no firm evidence of the existence of a
carcinogenic hazard from exposure of paternal gonads, the
fetus, children, or adults to extremely low‘ frequency
electromagnetic fields that might be associated with
residence near major sources of electrlc:lty supply, the
use of electrical appliances, or work in the electrlcal

electronics, and telecommunications industry.t

- Did the NRPB’s Scientific Advisory Panel review the Swedish

regidential study?

They did not review it in their original report. However, in
March 1993 they issued an addendum to their xeport  (NRPB
1992), in which they conclude that the recent residential
studies, including the Swedish residential study, ". . . do
not establish that exposure to EMF is a cause of cancer,
although they provids weak evidence to suggest the pOSSibility
exists." They also stated, after reviewing the Swedish study’,
that "[Alt present, epidemiological studies do not provide an
effective basis for quantitative restrictions on exposure to
electromagnetic fields.® '




: 1 Q. Do you agree with the conclusions of the NRPB Panel?
wew  BAs Yes.

3 " Report of the Oak Ridge Associated Universities
4 Q. Please describe the scientific review by the Oak Ridge
5 Associated Universities ("ORAU") you mentioned earlier in your
6 testimony.
7  A. The Oak Ridge Associated Universities is a private, not-for-
8 profit consortium of 62 universities. At the request of the
9 federal government’s Committee on Interagency Radiation
N o Research and Policy Coordination ("CIRRPC"), ORAU formed a
11 scientific panel to review the EMF research. With regard to
12 the epidemiologic¢ research, the panel concluded that:
& 13 "The question whether ELF-EMF has a carcinogenic effect
14 ‘represents an intriguing scientific problem. ELF-EMF
15 clearly cannot be exonerated, since very large and valid
16 ‘studies showing no association with cancer occurrence do
17 : ’ not currently exist, but it is also clear that the
is ~ avallableibase of dbservatlon,and theory does not satisfy
19 ‘ : major criteria for causal inference."

20 Q. Dbid the ORAU Panel review the Swedish residential study?

21 A.  Again, they did not review it in the original report. In
22 April 1993, however, the Panel published a letter in Science
23 magazine in which they state:
2@, "Because the two Swedish studies were made public when
25 the ORAU report was already in the prlntlng process, we
26 ’ consider it necessary to indicate that, in our opinion,
27 the evidence presented in these studles is mnot
.28 : sufficiently compelling to alter the conclusions of the
28 ORAU report."

;  3§45> Q. Do you agree with the conclusions of the ORAU panel?
31  A. Yes, I do. I would note, however, that since the ORAU report

32 was issued, a ‘"very large and valid .studly] - showing no
33 ‘ association with cancer occurrence" has been published. This

;‘ s study, by Sahl et al. (1993), is discussed later in my
35 ‘ testimany‘in‘the section on adult occupational studies.
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Olsen et al.

Please describe the study by Olsen et al.

The Olsen research is a residential case-control study of
childhood cancer being conducted in Denmark. At the present
time, only a short, preliminary report of partial results is
available. Those preliminary results indicate that, in the
Danish study population, living in a home near a high-voltage
electric facility is not associated with increased risk of
childhood leukemia or childhood brain tumors. The authors

report an increased risk of childhood lymphoma based on three

cases. I give the study little weight at this time since the

reported data are both partial and preliminary.

Jones et al.
Please discuss the study by Jones et al.
The Jones study is an evaluation of theﬂmethod,used.ln.some of
the previous EMF epidemiology research -- the wiring code. The
Jones data suggests that the positive results of the wiring
code studies may have been falsely created by "residential

 mobility bias.»

" Conclusion k?.ega:ding the Childhood Cancer Studies
Dr. 001e,‘taking'into account the recent research on childhood
cancer, what 1is your overall conclusion concerning the
childhood cancer studies? |
There is no demonstrated increased risk of childhood cancer
when actual electric or magnetic fields were measured. When
surrogates such as the wiring code, or the estimated fields

‘used in the Swedish study, were used in the childhood studies,

the data have shown a pattern of mixed results between weak

positive and negative ocutcames. This is not -the pattern of

cause and effect. I conclude that the epidemiologic evidence
on EMF, when viewed as a whole, provides no persuasive
sczentlflc support for the hypothesis that EMF causes cancer
in chlldren.
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B. Recent Research on EMF and Adult Cancer

Please deseribe the recent research on EMF and adult cancers.
With the exception of the study by Sahl et al. (1993), the
recent research on adult cancer does not introduce significant
changes in study design or method from the previous research
in this area. I would thus like to briefly review this other
research and then discuss the Sahl study in some detail.

Adult Residential Studies
Please describe the recent adult residential studies.
The Swedish residential study by Feyc¢hting & Ahlbom (1992) is
uniformly null or negative, for both measured fields and
calculated f£ields, for all forms of adult brain cancer and for
all forms of adult leukemia except chronic myeloid leukemia,
which shows a small increase for calculated fields.

A residential study in the Netherlands (Schreiber et al.
1993}, which used the retrospective follow-up method, was also

- released. This study is also negative, showing no association

between residence near transmission facilities and cancer
risk.

In the last year I became aware of a case-control study from
Poland for which two separate reports have been published, one
discussing residential  data, the second discussing

‘occupational data. (Gajewski et al. 1989 and Pachocki et al.

1991). The residential data from this study are negative, but

- non-persuasive due to limitations in the study.

 Bduit Occupational Studies .. - -
Please describe the recent adult occupa‘t‘i;mal studies.
There are four recent occupational case-control studies
(Gajewski et al. 1989, Richardson et al. 1992, Floderus et al.
1992, Matanoskl et al. 1993). Three are positive and one is

-8 -
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negative. None provmdes a smgnlflcant improvement in method

; or*désmgn, and I do not\belleve that they\add.substantlally to

our knowledge.

In additibni Guenel et al. (1992) have released preliminary
results of a retrospective follow-up study from Denmark. The

‘prelxmlnary results are negatlve or null for breast cancer,
- melanoma, and brain cancer in both men and women. For
leukemia, it is weakly p031t1ve for men and negative for

womern .

Sahl et al.

Please describe the occupational study by Sahl et al. (i993).
‘The Sahl study is by far the most comprehensive and best
~designed of the occupational studies. It represents a
’ substantial improvement over‘all,prev1ous occupational studies

and essentially redefines the quality level for research in
this field.

First, unlike previous occupational studies, the Sahl study
used the main approach to exposure assessment -~ actual

|3

o measurements of magnetic fields in the workplace -+ rather

than a peripheral approach such as use of job titles to

categorize exposure. Workers were equipped with meters to
record their magnetic field exposure during their full work

shlfts and this mnformatlon was used to characterize magnetic
ﬁleld,exposure in the jObS evaluated in the study. This is a
valuable improvement over-prevzous studies which utilized job

‘titles to estimate EMF ‘exposure because it provides a much

more reliable basis to compare "exposed" versus "non-exposed”
workers. Indeed, based on the WOrkplaceﬁmeasurements, Sahl
was able to identify categories of workers who had
significantly higher magnetic field exposures. ‘The

significance of this is that Sahl was able to evaluate cancer

-9 -
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risks among truly exposed individuals, which strengthens the
results of the study substantially.

Second, the study consists of four separate investigations: a
cohort (retrospective follow-up) study and three case-contral
studies. This is a distinct improvement over previous
occupational studies in that the Sahl study addresses the
question of whether EMF occupational exposure is associated
with cancer using a variety of methods.

Third, the size of the study is quite large: cancer deaths
amonyg more than 36,000 electric utility workers were examined
for the period 1960-88. During that period, in the normal
course of events more than 3,000 of the utility workers died,
including more than 700 who died from cancer.

Fourth, the thoroughness of the analysis in the Sahl study is
impressive. The study considered a number of different
measures of workplace magnetic field exposure, including: (1)
mean; (2) median; (3) 99th percentile; (4) fraction exceeding

- 10 mG; and (5) fraction exceeding 50 mG. For each of these

measures of exposure, the study examined associations with
leukemia, brain cancers, and lymphoma. In addition, Sahl
evaluated a number of possible "latency period" assumptions by

~ considering exposure windows of 10 and 20 years in combination

with assumed latency periods of 2 and 5 years. No other EMF
occupational epidemiology study has employed such a
comprehensive analysis.

‘What are the results of the Sahl Study?

The results of the study are consistently negative. This is
true of the cohort study and the three case-control studies.
No consistent associations were found between any measure of
workplace magnetic field exposure and leukemia, brain cancer,
or’~lymphoma risk -- even among those workers who had

- 10 =
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1 significantly higher exposures to magnetic fields. In
addition, there is no evidence of a dose-response relationship

in the study, and there is no indication that the negative
2 results of the study were significantly dinfluenced by
5 corfounding or other factors.
6 Conclusion Regarding the Adult Cancer Studies
7 Q. Dr. Cole, taking into account the recent research on adult
8 cancer, what is your overall conclusion concerning the adult
9 cancer studies?

These studies show weakly positive to =zero to inverse
associations. The studies that use the most acceptable design
congistently have found no assaciation between EMF and cancer.
The recent Sahl study is a substantial improvement in study
design and method and it is uniformly negative. I conclude
that this body of studies does not support the hypothesis that
EMF is associated with adult cancer, and that the best-
designed and conducted studies provide strong support against
that hypothesis. '

~ Coneclusions Regarding the EMF Epidemioclogic Research and
Regarding Right-of-Way Width Standards
Br. Cole, taking into account the recent epidemiologic
regearch, what is your opinion on the relationship between
power frequency electric and/or magnetic fields and cancer in
humans?
Taken together, the epidemioclogic reports fall to demonstrate
any strong or congsistent pattern of association between EMF
and cancer in human beings. The summation can only be that, to
date, there is no demonstrated relationship between EMF and
cancer in human beings. BRI

- 11 -
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Dr. Cole, in your opinion does the epidemiologic research,
taken as whole, provide a basis for setting a standard for
right-of-way width or for a specific milligauss level at the
edge of the right-of-way for the Woodbourne-Heaton 230 kV

‘No. Since I am of the opinion that EMFs have not been

demonstrated to be carcinogenic, I believe that the
Woodbourne-Heaton 230 kV transmission line poses no threat of
cancer to persons in the vicinity. The epidemiologic research
thus provides no reason to set any standards related to this
line. Moreover, it does notbprovide any effective basis for

i Q.
4
5 line?
6 A
7
'3‘
9
10
11
12 - setting such a standard.
| 13 Q. Does this conclude your testimony?
14 A.  Yes.
P
wnw
e
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