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PROCEEDINGS
l°  ADMINISTRATIVE LAW JUDGE HERBERT SMOLEN: on the
| record.

This is a further hearing in the remanded‘do¢ket

A-110550, Folder 055. | '

Are we ready‘tO'proceed‘with a witness?

MR. SMITH: Yes, Your Honor.

.:+. JUDGE.SMOLEN: Please call a witness.

MR. SMITH: The company calls as its first withess'j
Dr. Edward Gelmann.

’Whereupon,'v
EDWARD PAUL GELMANN
having been duly swéfn,‘testifieé as follows:

JUDGE SMOLEN: Please state your name and business
address. | |

THE WITNESS: Edward Paul Gelmarn, G-E-L-M-A-N-N,

- Georgetown University,; 3800 Reservoir Rbad, Northwest,
‘Washington, D. C. 20007. |
JUDGE SMOLEN: Counsel.

'MR. SMITH: Your Honmor, we have already distributed |
té yourself, Counsel and to the court reporter copies of
a document marke&'PECQ’Diréct on Remand No. 5, direct
testimony on remand of EﬁWardkPaﬁl Gelmann on behalf of
Philadelphia Electric COmpany. We ésk that fhat document

be markedffor identification.

COMMONWEALTH HEPORTING COMPANY . (717} 7617150 . -
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JUDGE SMOLEN: So marked as you have referenced it,
PECo Direct on Remand No. 5, the direct testimony on
remand of Edward Paul Gelmann.
(Whereupon, the document was marked
as PECo Direct on Remand No. 5
for identification.)
DIRECT EXAMINATION
- BY MR. .SMITH:

VEra oz Q‘yxﬁrm,ﬁelmann;.do vou have before you -a copy of

the document that has'just been marked for identification

as PECo Direct on Remand No. 57

AL I do.

" @. Was this document prepared by you or undér your
diréct éupervision?

A. Yes.

Q. If iiwere‘to ask yvou today the questions set
forth in that document, would your answers be the same as
those contained therein? |

a. They would.

Q. And would'YOur answers be true’and correct to
the best of your knowledge, infofmation and belief?

A. ?héy would.

MR. SMITH: Your Honor, I ask that PECo Direct on
Remand No. 5 be admitted into the récord sqpiect to
timely objections and'crosé-éxamination. x

JUDGE SMOLEN: It is so admitted subject to that

COMMONWEALTH REPORTING COMPANY ~ (717) 761-7180
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1|l dualification. ’
s il (Whereupon, the document marked as
PECo Direct on Remand No. 5

3 was received in evidence.)

all MR. SMITH: And the witness is available for

5 cross—-examination.
e JUDGE SMOLEN: Law Bureau..

ol MS. BURKET: No questions, Your Honor.

v o reas WJUDGE SMOLENianMr,,Dillontis not here today?

MS. BURKET: No. He is not here.

9
10 JUDGE SMOLEN: All right.
1’ ' 1 Mr. Hoffman.
  £5 | 12| ' MR. HOFFMAN:  Your Honor, I think OTS's position is
| f. 13  clear on the record. We would have quite a bit of ;
ol 14l cross-examination for Dr. Gelmann>if we had been
15| Ppermitted to prepare our case properly. As such there is
16|l no point for us to do it now. So we will await hopefully
R S L a-favorable ruling from the Commission -=~ | |
e i " JUDGE SMOLEN: All right.
; S | 19  ‘MR. HOFFMAN: --= on oni petition.
g S 20 JUDGE SMOLEN: Yes.
Ll 2 | ,OCA?’
. i ‘
i“‘ . , 22” MS. DUSMAN: The OCA has no cross EOr‘Dr, Gelmann,
R 23‘ Your Honor. |
g (. ol JUDGE SMOLEN: Mr. Sugarman. i
‘ : o5 |l ' MR. SUGARMAN: Yes. Thank you, Your Honor.

COMMONWEALTH REPORTING COMPANY  (717) 7617150
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w0l MR. SUGARMAN: Well, I thdught‘l said posSibility§
11 JUDGE*SMOLEN: Lét‘s:hear'the question,égain before
19 t‘i make a ruling. The reporter can read it back.
43 (Wﬁereupan; the reporter read from the‘rec0rd as
14 reguested.)
5 JUDGE SMOLEN: WeiI, I am going to sustain the
18 £-bbjec:i:'i'u:dn and let you réﬁhrasel
?17€“ 5~~‘fMR% SUGARMAN: I will rephrase it.
sl BY MR. SUGARMAN: |
19 Q. Dbid yéu Study whethér magnetic fields have an
g0 || impact on the functioning of the brain as’part‘of your
2; mutational analysis? | |
oo |l MR. SMITH: Objection, Your Ho@?t‘ That is outside |
43| the scope of the --
‘24  ' JUDGE SMOLEN: Overruled. 5
A. The testimony that I ﬁave giVenftodaykdeals

o5

1702

CROSS-EXAMINATION
' BY MR. SUGARMAN:

Q. Dr. Gelmann, is your reseérch into the
mutational analyses or your mutation analysis, does it
deal with the potential or the étudy of alterations in
magnetic fields and their effects on the functibning of

the brain?

“ a, o MRGGSMITH: « Objection,..Your Honor. - It assumes. that

il those effects exist and have been proven.

. COMMONWEALTH BEPORTING COMPANY - (717) 761-7150
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with -- the only way it would deal with’the bfain'would
be‘regarding carcinogenicity. Othér asbects of the’
functioning of ‘the brain would not be within the
information that I described. |

BY MR. SUGARMAN:

Q. Are you familiar with the work that was 

presented last week to thefAmeriCan‘GeopEysicél Union in

ws sfaer e vl Baltimore.in which.asteam of researchers was able to

tr{gger seizures in two epilépsy patients by exposiﬁg
’ﬁhéir heads to a weak magnetic field?
MR. SMITH: Objection, Your Honor. He is reading
evidence in from a newspaper article. | |
MR. SUGARMAN: It just got pﬁﬁlished‘yesterday in
ﬁhé Phi1aae1phia Ihquirer‘of May'3lst, 1993. |
MR. SMITH: That is my point. It is the
Philadelphia Inguirer.
sissmess e MR. ~SUGARMAN:- The Commission says we are to check
into the létest studies; and this is the latest study.
and this is the only source that exists, beiny as today
is‘auneflst.
| JUDGE SMOLEN: Counsel's, that is, Mr. Sugarman;s
question is not evidence. The mere fact that he asked a
aquestion does not necessariiy -~ it's not a-question of
it does not necessarily. It is not e?iaéncef

“Now, the question is is this witness familiar with

i COMMONWEALTH REPORTING COMPANY . (717) 761-7150
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that particalar study? Is that your question?

MR. SUGARMAN: Yés. Your Honor.

kJUDGE SMOLEN: Just withrthat particular study, are
you familiar with it? You may answer.

 THE WITNESS: No.

'JUDGElsMOLBN; And the answer is ~- I'm sbrry.'

THE WITNESS: The answer is no. |

BY MR. SUGARMAN:

Q. If there weré a showing that magnetites in the

body would be a mechanismythrough which electromagnetic

. fields would affect the functioning of cells, would that

show up in any of your studies of mutational amalysis or

chromosome studies?

A. The effect on the fﬁndtioning of cells by
magnetic fields would pértly show up iﬂ‘the review of the
studies described under théﬁmﬁtational ahd the chromosone
and ‘partly-under “the-other -studies that I have described.

Q. And have youAstudied the potential f@r ks
alteration of cells or subsets of cells through the

interaction~bf magnetic fields and'magnetites in the

body?

A. Not as part of this testimony, but previotisly I
have read some papers that have touched on that subject.
I have not done an‘exhaustivé review of it because it is

somewhat outside the area of my expertise.

COMMONWEALTH REPORTING COMPANY {717} 761-7150
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0. In reaching‘yourfépinion that the extensive --

well, on liné_zo, page five, that scientific research

[providés no basis tc conclude that power fredquency fields

cause, promote or otherwise contribute to the development
of cancer or other adverse health effects, does.that
opinion include a consideration of the scientific
regsearch into'thévihpaCt~of the interactibnkof
électromagnetic fields and the maénetite’in the body?

| ’A" The conclusions bf'my'previous'testimohy'did
take into account at least one study on magnetite. It

was not an exhaustive review of the field. The current

testimony did hot include any new information on that and

does not include anythingfthab occurred yesterday or was

reported today in the Philadelphia Inquirer.
Q. Well, it séys it occurred last week and was

reported in yesterday's Inquirer.

= v A¢-I*monot-familiar with. I'm not familiar with

‘the field levels or anything else.

’Qu‘;I understand.

MR. SMITH# Your Honor, a point of clarification.
I thoﬁght thatknr. Sugarman said that the original study
had sometﬁing to do with something other,thaﬁ magnetites
and now he is~talking about a magnetiﬁe étﬁdy. It is
unclear because we don’'t have the article‘whéther that

magnetite article also was supposed to have been reported

COMMONWEALTH REPORTING COMPANY  (717) 761-7150
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last week.

MR. SUGARMAN: Well, it is mot clear if the
researchers‘produceﬂ afwritten’dbcuhent, 'What the
articie says is that fheikspoke at the American

Geophysical Union meeting in Baltimore las£ week. The

Il summary of it states, "A team of researchers has been

able to trigger" —-

4 -+ - MR, SMITH: Your Honor —-

JUDGE SMOLEN: Well, Mr. Sugarman, we are getting
,clOSe to testimony and we don't want to have thét;
 MR. SUGARMAN: All right. |

JUDGE SMOLEN: fhatrektra~judicia1 testimony.

MR. SUGARMAN: I would request that the record be
heldVODén'tofsupplement, to‘deal with this sciéntificf
study which has just OCCurred and which may be‘relevant,
and which has apparently not been cbnsidered~a£ this

| ﬁoints

| JUDGE SMOLEN: kWell.,do you intend to present a
witness on that? You héve macde a request to hold the
record cpen. 1 am asking are you going to put & witness
'iﬁ.on it? |

MR. SUGARMAN: I have already stated, and T guess‘I"
should put on the record, that my clients do not have the
financial resources to rétaih at the prices that are'

available a witness to do this again. And so I am

COMMONWEALTH REPORTING COMPANY (:717); 761-7150
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o

Jooking for,the Commissiqn to protect the public thrOUQh
its Law Bureau. I notice Ms. Burket is sfill sitting on
the oppéSition'side,' But I am réques:ing that the Law
Buréau review this ‘and the OTS and the OCA so that the
public interest'éaﬁ be protécteﬁ'by the Public Utdility
Commission sinde‘ﬁy blients havé exhausted their |
finanﬁial'capabiiitiesa |

A JUDGE;SHOLEN3>iEhat‘isuyour request and that is
made of record. |

MR. SMITH: \My response to that, briefly, Your
Honor, is that re&uests;shéuld»go tbbthe Commission, in
our opinion, and not to'théfAdministrative Law J&dge.

JUDGE SMOLEN: ~All right. That is your opinion.

MR. SUGARMAN: We have submitted it to the
COmmission through our respdnse to the OTS request for
reconsideration. | | -

-JUbGE~SMObEN: He has not requested the
ﬁémiﬁisﬁratiVQ Law Judge to do anything. He is
requesting thé 0TS, Law Bureau’and OCA ih connection with
his previous remarks regarding this adaréss'at the -~

MR. SUGARMAN: Américén Geophysical‘Union.

JUDGE SMOLEN: All right. Let's go to the next
quéstioni: | | B

MR. SUGARMAN: Thank vou, sif.

BY MR. SUGARMAN:

COMMONWEALTH REPORTING COMPANY  {717) 7617150
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0. Do you concur that magnetites have been locéted
within the human body? |

A. I am not confident enough at this moment in my
recéilection of those‘stndies to be able to answer that
qnéstion‘

Q. 1If magnetite would be -~ if you would be
satisfied that magnetite has been established as being

present.in the human.body, would that satisfy vou that

there is a mechanism that is a feasible mechanism for

eiéctromagnetic fields to be related to cancer?

A. No.

Q. And why not?

‘Ai ‘Because the presence‘of magnetite has nothing
tovde with the DNA.or the‘genoméf

Q. Or the what? |

A. The genome. G-E-N-0-M-E.

0. -Doesn*t magnetite have a relationship to the
RNA énd the'functiohihg of RNA?

- A Not to my knowledge.

Q. Now, have you ever studied that?

A. T don't understand‘what‘yqd’mean.

Q. The‘relationship‘bétween magnetiie, whether
there is a relationship between magnetite an&kthe
functioning of RNA. ‘ S

A. I have not -- tofmy knéwledge thefe is none.

COMMONWEALTH REPORTING COMPANY (717) 761-7150
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Q. ”Well; have you ever stﬁdied’it?

A. What do you mean by'studied it? "I don‘t
understand the question.

0. Have you ever déne any ieéearch,in it oriméde
y%urself familiar with the field?

A, I'm familiar to the extent of the‘papérs I have

reviewed. I have not done research personally.
wee. Q. Are.you familiar .with any papers that deal with

whether there is a relationship between magnetite and the

functioning of RNA?
A. I am not.

i

Q. Do you have any opinion as to whether the

functioning of RNA is related to cancer?

A. That is a gquestion that is so broad it is
almos§ impossible to answer. But Rﬂﬁ‘in‘thét’it is a
aritical-component of[celluiér'machinery‘is pfesenﬁ and
vital for cancer cells. k

Q.  When you testify here at page fiVe; line 20,

that scientific research provides no basis to conclude

. that power frequenéy fields -- first of all, what do vou

mean by power frequency fields? Iskthat scomething
different than what we ¢all electromagnetic fields?

A. It is the fields that’come from the frequency
of powerline transmission as opposed tbyothen
frequencies. |

COMMONWEALTH REPORTING COMPANY (717} 761-7150
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Q. Well, does it inciﬂde~electromagnetic fields?

A. The fields that are referred t§ in line 21 are
electromagnetic fields.

Q. Algo electrical fields? Or just
electromagnetic fields?

A. Well, electromagnetic fields are the presence

: of an electric field and a hagnetic'field. 

«... Q. .And.when you .say.that the scientific research

provides no basis to conclude that these fields cause,

, proﬁcte or otherwise contribute, what do you mean by the

word c¢onélude?
'A. 1 am able to make any sort of a ==
Q. Synonym:for that? Could vou makeka

distinction? Could you tell me what it does not mean?

A. I am trying to answer your question. Give me a

second.

(Pause.)

A. I think the words speak for themselves. 1 have

reviewed thekliterature and I have reviewed the
additional literature as described inkthis festimcny.
And having reviewed that, that is the conclusion. |
Q. Let mé ask vou, taking into»aCCOunt on page
five, lines three to six, you state that, amdng other

things, the research on EMF remains unclear or uncertain.

COMMONWEALTH REPORTING COMPANY {712) 761-7150
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Your stétement that you see no basis to conclude
that power fréquencyAfields cause or promote, is that
consistent with the statement that the research on EMF
remains unclear or uncertain? ’

A. Yes.
Q. So would it be fair to say, then, that you

don't see any basis to concludé that power freguency

.fieldS«do,ngt:CaUSe;»prnmote or otherwise~COntribute to

thé development of cancer?
A. ﬁai
Q. That's not fair?
A. No.

Q. 'Well, if the research is unclear or uncertain

how could you have a basis to conclude that they do not?

A. The reviews that are referred to on page five,

lines one through eight are'br0ad~ranging and cover a

wide-range-of studies both in and outside of my areas of

exbertiSe. The reviews that are referred to ir those

lines come to the conclusions based on overall

c¢onsiderations and their written comnclusions hiave to

encompass all those areas. My comments are restricted to

the areas of expertise as covered in those reviews and my

interpretation of their conclusions is that they do not
find any information that differs frcm,my~opihion.

Q. But vou say that they coriclude that the

COMMONWEALTH REPORTING COMPANY {717} 761-7150
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research remains unclear or uncertain, and then you say

in my areas of expertise of oncology, molecular genetics

and cellular biology I agree with that overall
conclusion. So you Are agreeing that the reséérch is
unclear and uncertain. .

MR. SMITB: kObjection,kYour Honor, on twofgrqunds.

The first is when Mr. Sugarman read from the testimony he

.. skipped.a part.of -the .sentence that Dr. Gelmann's -

' testimony says he's adgreeing with.

MR. SUGARMAN: True.

ﬁR. SMITH: And secondly, the ﬁay that was phrased

was argumentative.

MR. SUGARMAN: I will read the whole thing if that
will alleviate the concern. |

JUDGE SMOLEN: Well, it is starting to become
argumentativégb I am‘going to let Mr. Sugarman gé;on‘a
littlé bit. |

MR. SUGARMAN: I was trying to focus on it. I
don‘t kndw what is érgss»examination that guestions
apparent inconsistencies and how it avoids being
agrumentative, but I'm tiYing tojavoid being

argumentative while still doing reasonable

cross—examination.

BY MR. SUGARMAN: ,

Q. It says here, "Both reviews essentially

COMMONWEALTH REPORTING COMPANY * (717) 761-7150
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~conclude after reviewing the recent research that the

o

research on EMF remains unclear or uncertain, and that

adverse human health effects of exposure to EMF have not |

been demonstrated. In my areas‘of'expertiSe of oncology,
molecular genetics and cellular biology, I agree with
that o&érall cbnclhsion;"

So I take it. you agree that the research on EMF

‘remains unclear or uncertain?

A. I don'tﬁdisagreekwithftheir'cbnclusions. From

my review of the literature and in my area of expertise,

there has been no conclusive demonstration of cancer

céusing ability or adverse health‘effécts that could be
imfeféreted as human adverse health’effeétsf and I think
that thefe-is,‘aéﬁi say in,linés 20 to 23, ﬁo basis to
éonclude that power frequeéency eiectromagnetic fiélds
reﬁresent a carcinogeﬁickfisk or a cause of othef adverse
health effects.

Q. What I am trying to explofe is your
ﬁnwillingness,té agree with fﬁe»éonverse of that

statement, that based on your statement in lines six

through eight how you cannot agree with the statement

that scientific research provides no basis to conclude
that these fields do not cause, promote or otherwise
contribute. If it is uncertain and unclear -~

A. Because they do.

COMMONWEALTH REPORTING COMPANY  (717) 761-7150




oy

St 5 %

* o makAs o

10

11

12|

13

4y
15 |l

16

18
19
20 ||

2

23 |
24 |

25

|

1 |

22 i

1714

Q. Wéll, how can they if they arefunce:tain or
il unclear? |

| A. Substantial experiments‘have been done, have
askedkspecifickquestions about advérseﬁhealth effects and
cancer causation, and there has’beenfno satisfagtory
demonstration of cancer causation or effects;
I | Q. Then what is unclear or uncertain?
a0 WA -The -overall -~ again, the studies that are
Af referenced in;lines‘one through eight reviewed‘the;entire’
;g scientific research. That includes epidemiology and
IE other areas. Because there is no consistenéyrin the

I

scientific regearch, that is, there are epidemiologic

| studies that have shown or sﬁggested a very slight

increased risk of some specific cancers, there is no

biology,thatkis cénsisténtyand there is no theory that
can explain the suégestion;tha% fiéids may be aSSOCiatEGk
-*with that causation, and that is what is unélear.
I 0. Then I take it you would agree that you cannot

conclude that magnetic fields do not contribute and that
is why vou didn‘'t testify to that effect.

JUDGE SMOLEN: It is asked and answered, but I will

give you one more chance at it.

BY MR. SUGARMAN: FEEIN

Q. You didn't testify --

COMMONWEALTH REPORTING COMPANY  (717) 761-7150

MR. SMITH: Your Honor, this is asked and answered.
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‘A. You will have to repeat it.

‘0. You didn't testify in your written testimony

that the scientific research allows you to conclude that

these fields do not promote or contributé or cause cahcer

or other adverse health effects. And I take it that the |

reason vou didn't do so is'the.reseafch"in'your view
remains unclear or uncertain.
~  <.A. No.. That is mot.my view. It is very hard to
prove a negative. As far as cancer causation goes, I
think there is no basis to conclude that fields cause
cancer anélx think there is a strong basis to conélude
that fields do not cause cancer.

I think that thé>phrase other adverse healith

effects is a broad one and I was just trying to be fair

and cautious and reasonable. However, I think there is

no basis to conclude, as I have said, that fields cause

‘other adverse health effects.

Q. But you have not been —-— you ate not including
in that the recent wdrk Qnrmagnetités, as you |
testified —~ R
A. The reference from the Philadelphia Induirer?
Q. Right. | '
A. No. I'm not familiar with that.
MR; SUGARMAN: Thank you.
No further questions.

COMMONWEALTH BEPORTING COMPANY - (P17} 7612150
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I - MR. SMITH: Your Hoﬁor, could we have a look at the
Philadelphia'Inquirer article?

MR. SUGARMAN: Sure.

{(Document handed to Mr. Smith.)

(Pause.)

REDIRECT EXAMINATION
, Q" Pr. Gelmann, do yau recall a few moments agd
,qwhen{yoﬁ~weregbeing«asked qﬁestions about magnetites and
the human body and its possible relationship to’
carcinogemesis? » |
| A. Yes. He just asked me some questions ébout
that.
| Q. Now, in the studies that you reviewed and

relied upon, assuming that magnetites do exist in the

I human body, did any of those cells that were exposed to

magnetic fields in those studies then also have
magnetites in them?
) A. I éon‘t'know the answer to that.-
Q. Weré any of them -~ did any of the studies
attempt to‘reﬁdveumagnetites from the cells?
A. No.

Q. Based on your profeésional experience do you
have any reason to believe that’magnetites'are related to
the process of carcinogenesis?’ ’

A. No.

COMMONWEALTH REFPORTING COMPANY ~ (717) 761-7150 .
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‘MR. SMITH: No further questions.

JUDGE SMOLEN: Anvthing further of the witness?

MR. SUGARMAN: No, Your Honor. |

JUDGE SMOLEN: Mr. Sugarman has indicated in the
negative. |

OCA?

MS. DUSMAN: No, Your Honor.

JUDGE SMOLEN: Law Bureau? * - .-

MS. BURKET: No, Your Honor.

JUDGE SMOLEN: And Trial Staff previously made its
statement.

Anything further of the witness?

(No audible respomnse.)

JUDGE SMOLEN: Hearing no response, this witness is
éxcused‘ Thank you very~muchkfor appearing and
testifying. | |

* o - (Witness excused.)k

JUDGE SMOLEN: Are there any other matters, any

 other testimony to be offered tcday?

(No audible response.)}

JUDGE SMOLEN: ‘Hearing no responsé from anyorne;
that should wind up the presentation of the‘testimony SO
far in the remanded proceeding. Now, we have préVioﬁslyf
set a briefing scheduie and we will follow tﬁat briefing

schedule unless, of course, some action by the Commigsion |

COMMONWEALTH REPORTING COMPANY  (717) 7617150
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should alter this schedule and change the original remand
order. |

Any other éomments by anyone<else before ﬁe adjourn
today's session?
| {No audible response.)

JUDGE SMOLEN: Thank you all for appearing. This

hearing is adjourned and we will look forward to

it . R e ; L
{I- -xeceiving the briefs and the reply briefs in accordance

with the original schedule.
Thank you very much.
{Whereupon, at 10:27 a,m.; the hedring was

concluded.)
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CERTIFICATE
I hereby certify, aé the stenograﬁhicvrepérter,
that the foregoing ﬁroceedings ﬁere taken |
stenographically by me and thereafter reduced to
typewriting by me or. under my direction; and that this
tranSCripf is a true and accurate réCOrd to the'best of

my ability.

COMMOMWEALTH REPORTING COMPANY, INC.

ahr9

Robert J. Stonaker
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DIRECT TESTIMONY OF EDWARD PAUL GELMANN

I. Introduction and Background

0.

Please state your name and business address.

-~ Bdward Paul Gelmann, 3800 Reservoir Road, N.W., Washington,

D.C.

What is your occupation?

I am a medical doctor, researcher, and teacher, specializing
in medical oncology. I am also Professor of Medicine,
Professor of Anatomy and Cell Biology,kand Chief of'the

Division of Medical Oncology at the Georgetown University
Medical School.

CIXIXI.

Have you previously testified in this procéeding?

Yes. I submitted written testimony (PECO Rebuttal Statement
No. 3) in November 1991. My previous'testimony addressed
molecular genetics, cellular biology, and cancer and the EMF
research related to those areas.

Scope of Testimony ~ ‘
Dr. Gelmann, what were ybu asked to do for the remanded
hearings in this proceeding?

I was asked to review the EMF research in my areas of
expertiss and discuss recent developments in those areas. I
was also asked to assess this recent research and provide an
update of my opinion regarding whether power frequency fields
cause adverse genetic, molecular, or cellular effects that
could lead to cancer or other adverse health effects in
humans .

Recent EMF Research on Molecular Genetics, Cellular Biology,

and Cancexr ,
Dr. Gelmann, what recent EMF research on molecular genetics,

cellular biology, and cancer will you address in this
testimony? ’ |
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As discussed in my previous testimony, EMF research has been
done using standard types of tests that are conducted to
determine whether an agent causes molecular or cellular change
that can lead to cancer. In that regard, I would like to
discuss recent results of mutational analyses, chromosome
studies, and animal studies. In addition, I would like to
discuss briefly some recently-released scientific reviews of

the EMF research.

What is meant by "mutational analyses"?

Permanent, heritable change to the cell’s DNA, or '"genetic
material," is essential for normal cells to be transformed
into cancer cells. Mutational anaylses are tests that show

whether a permanent change hags occurred in the structure of

the DNA molecule as a result of exposure to an agent.

What are the results of the recent mutational analyses

- involving power frequency electric and/or magnetic fields?

In my previous testimony, I noted that studies to date
indicated no effects on mutations from EMF exposure. (PECO
Rebuttal Statement No. 3, p. 9) Three recent publications, by

Novelli, et al. (1991), Fiorani, et al. (1992), and Otaka, et

al. (1992) also have reported that exposure to power frequency
electric and/or magnetic fields had no effects on mutations.

~ What do you mean by "chromosome studies"?

Chromosome studies evaluaterwhether'thereéarefbreaks or damage

to the chromosomes as a result of exposure to an agent.
‘Because chromosomes contain the DNA, these studies provide

information on an agent’s potential to cause cancer or other
adverse health effects.

What are the results of the recent chromosome studies
involving power frequency electric and/or magnetic fields?
In one recent study, the researchers exposed human lymphocytes

- 2 -,
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and CHO (mammalian) cells to 60 Hz magnetic fields. Several
different assays showed no effect on chromosomes (Livingston
et al,. 1991). In a second study (Ager & Radul, 1992) the
researchers found no effect on chromosomes in cells exposed to
60-Hz magnetic fields alone and no enhancement of chromosomal
damagefcauSed‘bY ultraviolet radiation.

What is meant by an "animal studyh?

Animal studies examine the effects of an agent on whole
organisms. Animal studies have a broader potential than
studies on isolated cells to tell researchers about genstic
change or other adverse effects on cells or groups of cells
and whether any such changesyare related to an adverse health
outcomes. :

What are the results of the recent animal studies involwing
power frequency electric and/or magnetic fields?

In much of the recent animal research, the researchers have

exposed whole animals to power frequency magnetic fields in
combination with chémical agents. These studies are intended
to address the question of whether power frequency fields act

as tumor promoters, either by themselves or in combination

with chemical agents.

‘Mevisson et al. (1993), exposed rats to a chemical (DMBA) :zhat

induces mammary tumors, and then exposed subsets of animals to
magnetic fields (including exposing one group to power
freqﬁency fields of 300,000 milligauss and anothér“gromj,to
fields of 3-10 mG). Magnetic field exposure did not incrpase

the number of animals that developed cancer. There wer: no

reproducible effects that could be attgibutedfto magnatic
fields.

Rannug et al. (1993) treated rats with a chemical (DENA, to
initiate liver (hepatic) tumors, then exposed the animals to

- 3 <
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& second chemical (phenobarbitol) that acts as a;hEpatic tumor
promotor. Some of the animals were simultaneously exposed to
power frequency magnetic fields. The primary endpoint
measured by the researchers was the number of preneoplastic
liver lesions, or "liver foci." Therée were no significant
differences in the number of liver foci between the exposed
and unexposed animalg.

McLean et al. (1991) and Stuchley et al. (1992) reported no
differences in tumor development between mice exposed to DMBA
alone and mice exposed to both DMBA and 20,000 milligauss
power frequency magnetic fields. The researchers also

compared mice exposed to a tumor intiator (DMBA), and a tumor
- promoter (TPA), with mice exposed to these two chemicals and
. to a 20,000 milligauss power frequency magnetic field.

Although in one experiment transient differences were seen

- between exposed and control animals, there was no difference

in  tumor 1nc1dence between the two groups’ £inal tumor
1n01dence.

Are there any other étudies that you would like to address?
Yes. In my previous testimony I described the research by
Goodman et al. on protein synthesis and RNA transcription

~ (PECO Rebuttal Statement No. 3, p. 15, line 23 to p. 16, line

© 33). I would like to note briefly that Parker and Winters

(1992) attempted to replicate some of these experiments but

~were unable to do so.

In your previous testimony, you referred to reviews of the EMF

research conducted by the Virginia Department of Health and

the Maryland Department of Natural Resources. .--(PECO Rebuttal
Statement No. 3, p. 22, line 24 et. seq.) Have new reviews

‘been released by those agencies?

Yes. As part of the ongoing monitoring of EMF research in
those states, the Virginia Department of Health released its.

.
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1992 and 1993 reviews (Wasti, 1992 and Wasti, 1993), and the

Maryland Department of Health released its 1992 review
_ (BEnergetics, In¢., 1992). Both reviews essentially conclude,

after reviewing the recent research, that the research on EMF
remains unclear, or uncertain, and that adverse human health

-effects of exposure to EMF have not been demonstrated. In my

areas of expertise of oncology, molecular genetics, and
cellular biology, I agree with that overall conclusion.

Conclusgions Regarding the EMF Resgearch on Cancer and Other
Adverse Health Effects and Regarding Right-of-Way Width
Standards : ‘ ‘ ,
Dr. Gelmann, in your previous testimony you stated your
opinion that: "The extensive research on molecular and
cellular biology and cancer provides no scientific basis to
conclude that power f£requency fields cause, promote, or
otherwise contribute to the development of cancer or other
adverse health effects" (PECO Rebuttal Statement No. 3, p. 22,
line 24 to line 27). Based on your review of the recent

research, have you altered that opinion?

No, it is still my opinion that the scientific research
provides no basis to conclude that power frequency fields
cause, promote, or otherwise contribute to the development of
cancer or other adverse health effects. '

Dr. Gelmann, does the EMF research in your area of expertise

support a limitation on right-of-way width for transmission
lines? |

No. I see no scientific or medical basis to develop a right-
of-way width standard. ‘

Does this conclude your testimony?
Yes.
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